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ENERGY CALCULATIONS 

BUILDING 10200 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 11,248  

| System Type 1 ~~ 
jSystem Name: 
jSystem Number: 

10200 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 09-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KCM/LC 

PAGE 1 OF 2 

Category 
17 

Typical Building Information 
Construction 

BRICK 

Use 
BN HQ BLDG 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Occ. 
0600-1700 

Day 
SUN-SAT 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 
Stop Time o 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     78.00%1 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP f      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10200 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Date: 09-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 
Optimum ST/SP 

0.0 
0.0 

8,214.2 
287.5 

0.0 
0.0 

Duty Cycle 
Demand Limit 
Niqht Setback 

Sub Total 
Economizer 

0.0 
0.0 
0.0 
0.0 
0.0 
00 

0.0 
0.0 
0.0 

8,501.7 
0.0 
0.0 

0.0 
0.0 

147.5 
147.5 

0.0 
0.0 

 _  

Venti lation/Reci rcu lation 
DDC Control 
HW OA Reset 
Chilled Water Reset 
Condenser Water Reset 
Chiller Demand Limit 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 
TOTAL 

0.0 
0.0 
0.0 
0.0 
0.0 

[.■:;:,-,:;--?e:-:-;-.--:--:-.       0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

j                   8,501.7 

11.4 
0.0 
0.0 
0.0 
0.0 

r                      159To' 
3 

 3  



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 11,248  

10200 

EMC NO.: 1406-006 

DATE: 09-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

Typical Building Information 
Category [Construction 

17 BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

i Present Operations S M T W TH F S 

! Start Time 0 0 0 0 0 0 0 

i Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS                HR/YR   i    HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 j 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10200 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

Date: 09-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 28.1 

Sub Total 0.0 4,791.4 28.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4^791.4 30.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 11,248  

10200 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE1 

Category 
Typical Building Information 

Construction Use Occ. Day 
17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kVWTon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10200 
9 

CONVERTER AND PUMPS 
HE1 

Date: 10-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 11,248  

; System Type 
System Name: 
System Number: 

10200 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

12 
BASEBOARD RADIATION 
HE2 

Category 
Typical Building Information 

17 

Construction 
BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

i Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIREDj PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

I■-■ ■-  - ■ .■■■■   ----■--'--                    ■■■ 

INPUT CONSTANT LOOK-UP 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHCl 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10200 
12 

BASEBOARD RADIATION 
HE2 

Date: 10-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 526.9 

Sub Total 0.0 2,397.8 526.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 40.9 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
:■■:■::.       TOTAL     ::::■:. 0.0 2,397.8 568.6 3 



ENERGY CALCULATIONS 

BUILDING 10205 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,546      
System Type 

j System Name: 
j System Number: 

10205 

11 
CONDENSING UNIT 
ACC1 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
!          Category Construction Use Occ. Day 
!                                          11 j         BRICK DENTAL CLINIC 700-1600 MON-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

I Required Operation S M T W TH F S 

I Start Time 0 600 600 600 600 600 0 

! Stop Time 0 1800 1800 1800 1800 1800 0 

j Present Operations 
i Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
i                    Motor HP 3 

Load Factor 0.8 
!                  CFM - HTG 0 

CFM-CLG                                          0 
%OA 0.00% 

% Area 0.00% 
TON CAPC. 50 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 5 
EFF 0.8 

LOOK-UPVALUE 
EFFHP        j     79.00%!     79.00% 

HOURS 
i    CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
;::::HFäY&? 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
jC/H HRSON 3,650 8,760 
iCooling HRSAV 1,960 
! Heating HRSAV 3,136 
iC/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHQ 0.00 0.00 
COAUC 4.34E-03 4.34E-03 

COAUHC 1.67E-03 1.67E-03 
HOAOH 232.16 232.16 

HOAOHC 142.48 142.48 
COAOG 8.51 E-03 8.51 E-03 

COAOHC 3.26E-03 3.26E-03 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHCI 0.00E+00 0.00E+00 
NSUCC 8.14E-04 8.14E-04 

NSUCHC 5.00E-04 5.00E-04 
DDCCHC 9.67E-05 9.67E-05 

DDCCO 2.52E-04 2.52E-04 
DSC 4.35E+03 4.35E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10205 
System Type 11 
System Name: CONDENSING UNIT 
System Number: ACC1 

Date: 31-Mar-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,439.6 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 4.5 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 4.5 4,865.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 478.5 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 ! 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 4.5 5,344.0 0.0 •3':'.:' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 18,546  

10205 

| System Type 
System Name: 

i System Number: 
VAV AHU 
AHU1 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

11           BRICK DENTAL CLINIC 700-1600 MON-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation                  S M T W TH F S 

Start Time                          I              0 600 600 600 600 600 0 

Stop Time                                           0 1800 1800 1800 1800 1800 0 

! Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 

Motor HP 20.75 

Load Factor 0.8 
CFM - HTG 10430 

CFM - CLG 17500 

%OA 30.00% 

% Area 13.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kWfTon 0 

MOSON 5 
EFF 0.8 

LOOK-UP VALUE 
EFFHP        i     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED; PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 4.34E-03 4.34E-03 

COAUHQ 1.67E-03 1.67E-03 

HOAOH 232.16 232.16 

HOAOHC 142.48 142.48 

COAOcI 8.51 E-03 8.51 E-03 
COAOHC 3.26E-03 3.26E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 8.14E-04 8.14E-04 
NSUCHC 5.00E-04 5.00E-04 

DDCCHC 9.67E-05 9.67E-05 

DDCCG 2.52E-04 2.52E-04 

DSC 4.35E+03 4.35E+03 

NSC 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10205 
System Type 7 
System Name: VAV AHU 
System Number: AHU1 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 116,476.7 0.0 
Optimum ST/SP 0.0 2,641.2 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 28.1 0.0 0.0 
Night Setback 0.0 0.0 130.4 

Sub Total 28.1 119,117.8 130.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 1,644.1 0.0 
DDC Control 0.0 16,102.0 10.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 6 
TOTAL 28.1 136,863.9 140.9 vv:6.    '■■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        10205 
Building Sq.Ft: 18,546  

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HX1 

Typical Building Information 
Category Construction Use Occ. Day 

11 BRICK DENTAL CLINIC 700-1600 MON-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation ■I     s M T W TH F S 
Start Time !              0 600 600 600 600 600 0 

Stop Time !           o 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0! 0 0 0 0 0 
i _„  

Stop Time 2400 2400 | 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG _°J 
CFM - CLG 0 

%OA 0.00% 
% Area 87.00% 

TON CAPC. 0 
MBTU CAPC. 0.94283 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

!           HOURS 
i    CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

iCooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
;c/H HRSON 3,650 8,760 
ICooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHCi 0.00 0.00 
COAUC 4.34E-03 4.34E-03 

COAUHÖ 1.67E-03 1.67E-03 
HOAOH 232.16 232.16 

HOAOHC 142.48 142.48 
COAOC 8.51 E-03 8.51 E-03 

COAOHC 3.26E-03 3.26E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCO 8.14E-04 8.14E-04 

NSUCHC 5.00E-04 5.00E-04 
DDCCHO 9.67E-05 9.67E-05 

DDCCC 2.52E-04 2.52E-04 
DSC 4.35E+03 4.35E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10205 
12 

BASEBOARD RADIATION 
HX1 

31-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,703.1 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 872.4 

Sub Total 0.0 2,865.2 872.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 70.2 
HW OA Reset 0.0 0.0 7.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,865.2 949.6 3      ; 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 18,546 

10205 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HX2 

Typical Building Information 

Category Construction Use Occ. I    Day 
11 j         BRICK DENTAL CLINIC 700-1600 MON-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
IStart Time 
I Stop Time 

M T W TH F S 

0 600 600 600 600 600 0 

0 1800 1800 1800 1800 1800 0 

Present Operations 
I Start Time 
\ Stop Time 

M 

2400 2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.333333 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3064 

kW/Ton 0 
MOSON 7\ 

EFF 1 

LOOK-UP VALUE 
EFFHP        i     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HRfYR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 
Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCl 4.34E-03 4.34E-03 

COAUHC 1.67E-03 1.67E-03 
HOAOH 232.16 232.16 

HOAOHC 142.48 142.48 
COAOC 8.51 E-03 8.51 E-03 

COAOHC 3.26E-03 3.26E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHQ 0.00E+00 0.00E+00 

NSUCd 8.14E-04 8.14E-04 
NSUCHC 5.00E-04 5.00E-04 

DDCCHO 9.67E-05 9.67E-05 
DDCCO 2.52E-04 2.52E-04 

DSC 4.35E+03 4.35E+03 
NSC 5.41 E+04 5.41 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10205 
9 

CONVERTER AND PUMPS 
HX2 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 959.3 0.0 
Optimum ST/SP 0.0 57.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 1,016.8 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 QiP-, 0.0 
HW OA Reset 0.0 0.0 2.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,016.8 2.3 3 



ENERGY CALCULATIONS 

BUILDING 10207 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 18,199  
System Type 4 
System Name: SINGLE ZONE AHU 

10207 

System Number: AHU1 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

12 BRICK EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 600 600 600 600 600 600 600 

Stop Time 2100 2100 2100 2100 2100 2100 2100 

INPUTS INPUT 

Motor HP 3.1 

Load Factor 0.8 
CFM - HTG 2500 

CFM - CLG 2500 
%OA 35.00% 

% Area 15.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,320 2,100 

Heating HRSON 2,112 3,360 

C/H HRSON 3,441 5,475 

Cooling HRSAV 780 

Heating HRSAV 1,248 

C/H HRSAV 2,034 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHQ 0.00 0.00 
COAUC 9.73E-03 9.73E-03 

COAUHC 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 

HOAOHC 28.36 28.36 
COAOQ 5.73E-03 5.73E-03 

COAOHCl 2.20E-03 2.20E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECCl 2.98E-04 2.98E-04 

ECHC 1.14E-04 1.14E-04 

NSUCC 2.13E-03 2.13E-03 

NSUCHC 1.31E-03 1.31E-03 
DDCCHC 0.00E+00 0.00E+00 

DDCCG 0.00E+00 0.00E+00 
DSC 1.18E+04 1.18E+04 
NSC 3.21 E+04 3.21 E+04 

FV 64 64 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10207 
4 

SINGLE ZONE AHU 
AHU1 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,403.0 0.0 
Optimum ST/SP 0.0 440.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 4.7 0.0 0.0 
Night Setback 0.0 0.0 87.5 

Sub Total 4.7 11,843.0 87.5 
Economizer 0.0 982.7 0.0 
Ventilation/Recirculation 0.0 614.2 10.7 
DDC Control 0.0 0.0 32.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 4.7 13,439.9 130.5 ■■:■:■.-.. v3   ■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 18,199  

10207 

System Type 
System Name: 
jSystem Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU2 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use Occ. Day 
12 BRICK EXCHANGE/CLUB 0800-300      SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700j 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

! Start Time 600 600 600 600 600 600 600 

Stop Time 1500 1500 1500 1500 1500 1500 1500 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 4500 
CFM - CLG 4500 

%OA 35.00% 
% Area 26.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 1,260 
Heating HRSON 2,112 2,016 
C/H HRSON 3,441 3,285 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 9.73E-03 9.73E-03 

COAUHC 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 

HOAOHC 28.36 28.36 
COAOC 5.73E-03 5.73E-03 

COAOHC 2.20E-03 2.20E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 2.98E-04 2.98E-04 

ECHC 1.14E-04 1.14E-04 
NSUCC 2.13E-03 2.13E-03 

NSUCHC 1.31 E-03 1.31 E-03 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.18E+04 1.18E+04 
NSC 3.21 E+04 3.21 E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10207 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU2 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 10.8 0.0 0.0 
Night Setback 0.0 0.0 151.7 

Sub Total 10.8 1,012.1 151.7 
Economizer 0.0 1,768.9 0.0 
Ventilation/Recirculation 0.0 1,105.5 0.0 
DDC Control 0.0 0.0 56.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          i                        10.81                   3.886.4J                       207.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 18,199  

10207 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU3   

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

12 BRICK EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 600 600 600 600 600 600^ 600 

Stop Time 2100 2100 2100 2100 2100 2100 2100 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 6100 
CFM - CLG 6100 

%OA 35.00% 
% Area 36.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWHon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     83.10%|     83.10% 

HOURS 
CALCULATIONS 

REQUIRED| PRESENT 

HR/YR   !   HR/YR 
Cooling HRSON 1,320 2,100 
Heating HRSON 2,112 3,360 
C/H HRSON 3,441 5,475 
Cooling HRSAV 780 
Heating HRSAV 1,248 
C/H HRSAV 2,034 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHQ 0.00 0.00 
COAUCJ 9.73E-03 9.73E-03 

COAUHQ 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 

HOAOHG 28.36 28.36 
COAOC 5.73E-03 5.73E-03 

COAOHC 2.20E-03 2.20E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 2.98E-04 2.98E-04 

ECHO 1.14E-04 1.14E-04 
NSUCC 2.13E-03 2.13E-03 

NSUCHC 1.31E-03 1.31E-03 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.18E+04 1.18E+04 
NSC 3.21 E+04 3.21 E+04 

FV 64 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

31-Mar-95 
PAGE 2 OF 2 

10207 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU3 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 27,156.9 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 10.8 0.0 0.0 
Night Setback 0.0 0.0 210.0 

Sub Total 10.8 28,169.0 210.0 
Economizer 0.0 2,397.8 0.0 
Ventilation/Recirculation 0.0 1,498.5 0.0 
DDC Control 0.0 0.0 77.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
."   ..  TOTAL 10.8 32,065.4 287.6 .,-.:   "3- ':: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,199  

10207 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU4 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

12 BRICK EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 600 600 600 600 600 600 600 

Stop Time 2100 2100 2100 2100 2100 2100 2100 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 4000 
CFM - CLG 4000 

%OA 35.00% 
% Area 23.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 2,100 
Heating HRSON 2,112 3,360 
C/H HRSON 3,441 5,475 
Cooling HRSAV 780 
Heating HRSAV 1,248 
C/H HRSAV 2,034 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 9.73E-03 9.73E-03 

COAUHC 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 

HOAOHC 28.36 28.36 
COAOCl 5.73E-03 5.73E-03 

COAOHCl 2.20E-03 2.20E-03 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 
ECG 2.98E-04 2.98E-04 

ECHC 1.14E-04 1.14E-04 
NSUCC 2.13E-03 2.13E-03 

NSUCHC 1.31 E-03 1.31 E-03 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.18E+04 1.18E+04 
NSC 3.21 E+04 3.21 E+04 

FV 64 64 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10207 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU4 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 21,576.6 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 10.8 0.0 0.0 
Night Setback 0.0 0.0 134.2 

Sub Total 10.8 22,588.7 134.2 
Economizer 0.0 1,572.3 0.0 
Ventilation/Recirculation 0.0 982.6 17.1 
DDC Control 0.0 0.0 49.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 10.8 25,143.7] 200.9 ■;::,.: ::.-v3:: ■:■:::, 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,199  
System Type 10 

10207 

System Name: 
System Number: 

HOT WATER BOILER AND PUMPS 
B1 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

12 BRICK EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH               F S 

Start Time 700 700 700 700 7001              700 700 

Stop Time 1600 1600 1600 1600 1600             1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.8216 

kW/Ton 0 
MOSON L               7 

EFF 0.8 
LOOK-UP VALUE 

EFFHP        j     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,540 3,360 
Heating HRSON 2,464 5,376 
C/H HRSON 4,015 8,760 
Cooling HRSAV 1,820 
Heating HRSAV 2,912 
C/H HRSAV 4,745 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 9.73E-03 9.73E-03 

COAUHC 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 

HOAOHG 28.36 28.36 
COAOC 5.73E-03 5.73E-03 

COAOHC 2.20E-03 2.20E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 2.98E-04 2.98E-04 

ECHC 1.14E-04 1.14E-04 
NSUCC 2.13E-03 2.13E-03 

NSUCHG 1.31 E-03 1.31 E-03 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.18E+04 1.18E+04 
NSC 3.21 E+04 3.21 E+04 

FV 64 64 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10207 
System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B1 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
iSchedule ST/SP 0.0 4,453.7 0.0 
iOptimum ST/SP 0.0 287.5 0.0 
I Duty Cycle 0.0 0.0 0.0 
I Demand Limit 0.0 0.0 0.0 
;Night Setback 0.0 0.0 0.0 
:   Sub Total 0.0 4,741.3 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
;HWOA Reset 0.0 0.0 7.6 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,741.3 7.6 "':'.V'.:-'' . 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 10207 
Building Sq.Ft.: 18,199  
System Type 10 

| System Name: HOT WATER BOILER AND PUMPS 
System Number: B2^  

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction         Use Occ. Day 

12 BRICK           j EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

' Start Time 700 700 700 700 700 700 700 

Stop Time 1600 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F s 
Start Time 0 0 0 0 0 0| 0 

Stop Time 2400 2400 2400 2400 2400 2400! 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.8216 
kW/Ton 0 

MOSON 7 

EFF 0.8 

LOOK-UP VALUE 
EFFHP        j     78.00% 78.00% 

HOURS                    REQUIRED 
CALCULATIONS           j   HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,540 3,360 

Heating HRSON 2,464 5,376 

C/H HRSON 4,015 8,760 

Cooling HRSAV 1,820 

Heating HRSAV 2,912 

C/H HRSAV 4,745 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 9.73E-03 9.73E-03 

COAUHC 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 

HOAOHQ 28.36 28.36 
COAOC 5.73E-03 Ö^E-OS^ 

COAOHC 2.20E-03 2.20E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECQ 2.98E-04 2.98E-04 

ECHC 1.14E-04 1.14E-04 

NSUCQ 2.13E-03 2.13E-03 
NSUCHC 1.31E-03 1.31E-03 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.18E+04 1.18E+04j 

NSC 3.21 E+04 3.21 E+04 
FV 64 64 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10207 
10 

HOT WATER BOILER AND PUMPS 
B2 

31-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,453.7 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 4,741.3 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.6 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
>■-■■■■    TOTAL 0.0 4,741.3 7.6 ,::.:

:       3     '^ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,199  
System Type 
System Name: 
System Number: 

10207 

10 
HOT WATER BOILER AND PUMPS 
B3 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KCM/LC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

12 BRICK EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

i Required Operation S M T W TH F S 

! Start Time 700 700 700 700 700 700 700 

Stop Time 1600 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

*~                    % Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 0.8216 
kW/Ton 0 

MOSON 7 

EFF 0.8 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

I           HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

ICooling HRSON 1,540 3,360 

jHeating HRSON 2,464 5,376 

iC/H HRSON 4,015 8,760 

ICooling HRSAV 1,820 
Heating HRSAV 2,912 

iC/H HRSAV 4,745 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 9.73E-03 9.73E-03 

COAUHC 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 

HOAOHC 28.36 28.36 
COAOC 5.73E-03 5.73E-03 

COAOHQ 2.20E-03 2.20E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 2.98E-04 2.98E-04 
ECHC 1.14E-04 1.14E-04 

NSUCC 2.13E-03 2.13E-03 
NSUCHC 1.31E-03 1.31E-03 
DDCCHq 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.18E+04 1.18E+04 
NSC 3.21 E+04 3.21 E+04 

FV 64 64 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10207 
System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B3 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,453.7 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 4,741.3 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.6 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,741.3 7.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,199  

10207 

System Type 
System Name: 
System Number: 

8 
CHILLER AND PUMPS 
WC1 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category           Construction         Use Occ. Day 

12           BRICK            EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

i Start Time 700 700 700 700 700 700 I 700 

Stop Time 1600 1600 1600 1600 1600 1600! 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 73 
MBTU CAPC. 0 

kVWTon 0 
MOSON 5 

EFF 0.8 
LOOK-UP VALUE 

EFFHP        |     83.10%|     83.10% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,540 3,360 
Heating HRSON 2,464 5,376 
C/H HRSON 4,015 8,760 
Cooling HRSAV 1,820 
Heating HRSAV 2,912 
C/H HRSAV 4,745 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 9.73E-03 9.73E-03 

COAUHC 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 

HOAOHC 28.36 28.36 
COAOC 5.73E-03 5.73E-03 

COAOHCl 2.20E-03 2.20E-03 
DCDUTYI 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 2.98E-04 2.98E-04 

ECHC 1.14E-04 1.14E-04 
NSUCC 2.13E-03 2.13E-03 

NSUCHC 1.31E-03 1.31E-03 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSÖ 1.18E+04 1.18E+04 
NSC 3.21 E+04 3.21 E+04 

FV 64 64 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10207 
8 

CHILLER AND PUMPS 
WC1 

Date: 31-Mar-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
: Schedule ST/SP 0.0 9,797.8 0.0 
;Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 10.8 0.0 0.0 
Night Setback 0.0 0.0 0.0 

i   Sub Total 10.8 10,809.9 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
iDDC Control 0.0 0.0 0.0 
IHWOA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 698.6 0.0 

'' Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

j Run Time, and Safety Alarms 3 
I             TOTAL    '     -:                         .:J 10.8 11,508.5 0.0  3   ... 



ENERGY CALCULATIONS 

BUILDING 10210 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,448  

10210 

EMC NO.: 1406-006 

DATE: 09-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

!                                          17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS                    REQUIRED: PRESENT 
CALCULATIONS                HR/YR    ;    HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHQ 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10210 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

09-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 163.3 

Sub Total 0.0 8,501.7 163.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 175.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,448  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10210 

System Number: AHU2 

EMC NO.: 1406-006 

DATE: 09-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

17 

Construction 
BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS           !   HR/YR   ;   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10210 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU2 

Date: 09-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.1 

Sub Total 0.0 4,791.4 31.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 33.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,448  

10210 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F s     J 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHCl 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHG 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECd 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 , 

FV 0 
9.57 

o. 
CHWR 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10210 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

0.0 Night Setback 0.0 0.0 
Sub Total 0.0 5,328.6 0.0 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
.     TOTAL ■:'-:i^^^:::M'-''Qxt:. 5,328.6 1.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,448  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

10210 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR    i    HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHCl 158.00 158.00: 
COAOC 0.00E+00 0.00E+00: 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10210 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 583.2 

Sub Total 0.0 2,397.8 583.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,397.8 629.2 :,,:,■:;. •::;..^..'-.-,,,:::;j,,::::,3:v.::,:: 



ENERGY CALCULATIONS 

BUILDING 10212 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 51,794  

10,212 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH      |          F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.5123 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHd 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,212 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          I                          0.01                      287.51                          3.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft:  51,794 

10,212 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MFJTU CAPC. 0.9801 

kWHon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSd 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,212 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                            I'.:"'   '"".'-.         00 f                            0.01    ■■                 :: ■,  7.3 ■'■ '.3-:: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 17,610 

10212 

System Type 
System Name: 
System Number: 

T4  
VENTILATION 

AHU1 

EMC NO.: 1406406 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical B uilding Information 
Category Construction Use Occ. Day 

14 BRICK ^DM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w     ! TH F S 
Start Time 0 600 600 600 I 600 600 0 
Stop Time 0 1700 1700 17001 1700 1700 0 

Present Operations S        | M T w      I TH F S        | 
Start Time 0 0 0 0I 0 0 .  .   0 
Stop Time 2400 I 2400 2400 2400! 2400 2400 2400 I 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHOl 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHq 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+0O 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10212 
System Type 14 
System Name: VENTILATION 
System Number: AHU1 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■    ::::s:vV:TOTAL:'::--;r 0.0 5,092.0 0.0 -:;:::.-,',.3'':'. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                            BLDG: 
Building Sq.Ft.:  17,610  

10212 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category I Construction Use Occ. Day 

14 j        BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH      I F         | S 
Start Time 0 600 600 600 600 6001 0 

Stop Time 0 1700 1700 1700 17001 17001 0 

Present Operations S M T W TH                F S 

Start Time 0 0 0 0 0!                  0 0 

Stop Time 2400 2400 2400 2400 2400 i             2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4779 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP              79.00% |     79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT    i LOOK-UP INPUT 
HOAUHl 0.00 0.00 

HOAUHO 0.00 0.00 
COAUG 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOHl 220.75 220.75 

HOAOHCI 110.07 110.07 
COAOC! 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DCDUTYj 0.00 0.00 

DCDEMAN I 0.17 0.17 
ECG 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCG 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FVi 0 0 
CHWRI 9.57 9.57 

OAR! 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10212 
System Type 14 
System Name: VENTILATION 
System Number: AHU2 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr i           MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 i 
Optimum ST/SP 0.0 425.8 0.0 i 
Duty Cycle 0.0 0.0 0.0 I 
Demand Limit 0.0 0.0 0.0 j 
Night Setback 0.0 0.0 0.0 I 

Sub Total 0.0 5,092.0 0.0! 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0 0 v-'■;:.:;::. :   3: ■■■;:•.; 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 

17,610 
10212 

System Type                                  14 
System Name:                   VENTILATION 
System Number:               AHU-3 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 4566 
CFM - CLG 0 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10212 
System Type 14 
System Name: VENTILATION 
System Number: AHU-3 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                            BLDG: 
Building Sq.Ft: 17,610          

10212 

System Type 
System Name: 
System Number: 

14 
VENTILATION 

AHU4 

EMC NO.: 1406406 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   |      Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600! 

1700! 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 0; 

Present Operations S M T W TH F S        ! 

Start Time 0 0 0 0 0 0 0i 

Stop Time 2400 2400 2400 2400 2400 2400 2400! 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP              79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
'■■    HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760! 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP! INPUT 
HOAUH 0.00 I 0.00 

HOAUHC 0.00 i 0.00 
COAUC 0.00E+00 I 0.00E+00 

COAUHC 0.00E+00 I 0.00E+00 
HOAOH 220.75! 220.75 

HOAOHG 110.071 110.07 
COAOO 0.00E+00 i 0.00E+00 

COAOHCi O.OOE+00! 0.00E+00 
DC DUTY 0.00! 0.00 

DC DEMAN 0.17! 0.17 
ECC 0.00E+00! 0.00E+00 

ECHC 0.00E+00 I 0.00E+00 
NSUCC 0.00E+00 i 0.00E+00 

NSUCHO 0.00E+00I 0.00E+00 
DDCCHCI 0.00E+00! 0.00E+00 

DDCCC! 0.00E+00I 0.00E+00 
DSO 5.84E+03I 5.84E+03 
NSC) 4.86E+04! 4.86E+04 

FVi               0i 0 
CHWRI          9.57 i 9.57 

OARi          7.40! 7.40 
OPT       188.00! 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10212 
System Type 14 
System Name: VENTILATION 
System Number: AHU4 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr                    MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0                                       ! 
Duty Cycle 0.0 0.0 0.0                                     ! 
Demand Limit 0.0 0.0 0.0                                     | 
Night Setback 0.0 0.0 0.0                                     ! 

Sub Total 0.0 5,092.0 0.0                                       | 
Economizer 0.0 0.0 0.0                                       | 
Ventilation/Recirculation 0.0 0.0 0.0                                       i 
DDC Control 0.0 0.0 0.0                                       ! 
HW OA Reset 0.0 0.0 0.0                                       f 
Chilled Water Reset 0.0 0.0 0.0                                       I 
Condenser Water Reset 0.0 0.0 o.o                             ! 
Chiller Demand Limit 0.0 0.0 0.0                                     ! 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 

I 

3 
TOTAL 0.0 5,092.0 -■0.0:.::/:: v'.                       3      j 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 17,610  

10212 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use Occ. Day 
14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCd 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10212 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
!-v;/,   TOTAL' ■■::::-: 0.0 1,683.3 122,3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 17,610  

10212 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10212 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
.    TOTAL 0.0 1,683.3 122.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 17,610  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU8        

10212 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0J 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSO 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10212 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 122.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 17,610  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10212 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Number: AHU9 

Typical Building Information 

Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 

CFM - CLG 0 

%OA 100.00% 

% Area 12.75% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10212 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
;■ ./--TOTAL   /-■■:/"   ' 0.0 1,683.3 122.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 34,184  

10212 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU10   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

15 

Construction 
BRICK 

Use 
ADM & SUPPLY, ENLBRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0^ 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1860 

CFM - CLG 0 

%OA 100.00% 

% Area 19.30% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10212 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 79.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 ■■i-:^m-r::-i--... 7&9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 34,184  

10212 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU11   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
15 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

■\.:m INPUTS'; ■■ INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1350 

CFM - CLG 0 

%OA 100.00% 

% Area 19.30% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Coolinq HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10212 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr          ! 

Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 79.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 7&9 ■■      3 



ENERGY CALCULATIONS 

BUILDING 10214 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 48,916  

10214 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

",,:■■:   INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3875 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
L HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10214 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                     :.    J..............  ....0.0J.                       287.5|                            2,9 /.MS — 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 48,916  

10,214 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.6683 

kWH"on 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,214 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
"..-,:.,. TOTAL   ' 0.0 0.0 4.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,240  

10214 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

i:;s:;v^ INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 ' 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWF^ 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10214 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 101.2 

Sub Total 0.0 1,683.3 101.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 113.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,240  

10214 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category {Construction Use Occ. Day 

141         BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time                            |         2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSO 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10214 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 101.2 

Sub Total 0.0 1,683.3 101.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
::;■::::   '    TOTAL             < 0.0 1,683.3 113.4 ,  ■:.    Z 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,240  

10214 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU4   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
14 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10214 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 101.2 

Sub Total 0.0 1,683.3 101.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL .    0.0 1,683.3 113.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 36,712  

10214 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU5 

Typical Building Information 
Category Construction   I     Use Occ. Day 

15 BRICK           |ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 
 0 
2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
L   HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.O0E+0O 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10214 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 87.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 87.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 36,712  

10214 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH      I          F S 

Start Time 0 0 0 0 0                   0 0 

Stop Time 2400 2400 2400 2400 24001            2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOO 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10214 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 87.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 87.5 3 



ENERGY CALCULATIONS 

BUILDING 10220 



• 

EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG:               10220 
Buildinq Sq.Ft.:                         12,448 

EMC NO.: 1406-006 

DATE:                        05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                    1 
System Name:                   H&V UNIT WITHOUT RETURN FAN 
System Number:                AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   :   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10220 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.Ö 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 163.3 

Sub Total 0.0 8,501.7 163.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL'';::'::::;.       ■       .;;:-:;:-:.:-,- f,r. ,:.;:::■           :'.' '0.0! ■            \    8,501.7 j      :                 175.9                                3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,448  

10220 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP ss4£iNPüPI;:-; 

HOAUH 0.00 0.00 
HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHC 0.00E+00 0.00E+00 

HOAOH 257.00 257.00 
HOAOHC 158.00 158.00 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 O.OOE+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10220 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.1 

Sub Total 0.0 4,791.4 31.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 33.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,448  
System Type 9 
System Name: CONVERTER AND PUMPS 
System Number: HEj  

10220 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M        I T W TH F S 

Start Time 0 °l 0 0 0 0 0 

Stop Time 2400 2400! 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS            I    HR/YR        HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOO 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 L             0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHG 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10220 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,448 
'System Type 
System Name: 
System Number: 

10220 

12 
BASEBOARD RADIATION 
HE2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction         Use Occ. |    Day 

17 BRICK            BNHQBLDG 0600-1700 i SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations :i           S M T W TH F S 

Start Time !           o 0 0 0 0 0 0 

Stop Time !          2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kVWTon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389^ 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

( 

10220 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 583.2 

Sub Total 0.0 2,397.8 583.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,397.8 629.2 ,3 



ENERGY CALCULATIONS 

BUILDING 10222 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 51,794  

10222 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   I     Use Occ. Day 

14 BRICK          |ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.3875 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,900 3,360 

Heating HRSON 3,040 5,376 

C/H HRSON 4,954 8,760 

Cooling HRSAV 1,460 

Heating HRSAV 2,336 

C/H HRSAV 3,806 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 

♦ESTIMATED PUMP ON 50% OF UNOCCUPIED HOURS 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10222 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 3,572.8 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 3,860.3 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL'■                               I-;:   j;;:;;;;::             . .    0.01 ::-.■■■■■        3,860.31 : '-'v- .■         .:;   2.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 51,794  

10,222 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KCM/LC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.9801 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,222 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL    ..'• 0.0 0.0 7.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                            BLDG: 
Building Sq.Ft: 17,610  

10222 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU1 

Category 
14 

Typical Building Information 
Construction Use 

BRICK ADM & SUPPLY.ENL BRK 

Occ. Day 
0600-1700      MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S | M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time o| 1700 1700 1700 1700 1700 o| 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400|       2400 2400 2400 

INPUTS "::Y INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP              79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHQ 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCQ O.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
i                              OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10222 
System Type 14 

System Name: VENTILATION 

System Number: AHU1 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
.■:>;■';::::■:■:.■■ TOTAL ■-.. 0.0 5,092.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 17,610  

10222 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU-2 

Category 
Typical Building Information 

14 

Construction 
BRICK 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

Use 
ADM & SUPPLY.ENL BRK V   0600-1700 

Occ. Day 
MON-FRI 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 60Ö1 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4779 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

1,300 

PRESENT 
HR/YR 

3,360 Cooling HRSON 
Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+O0 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+O0 0.00E+00 

ECHC 0.00E+00 O.OOE+00 

NSUCC 0.00E+O0 0.00E+O0 

NSUCHC 0.00E+00 O.OOE+00 

DDCCHC 0.00E+00 O.OOE+00 

DDCCC 0.00E+00 O.OOE+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OP1 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10222 
System Type 14 
System Name: VENTILATION 
System Number: AHU-2 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 i                     5,092.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 
0.0 

0.0 

HW OA Reset 0.0_j 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 00 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 0 

TOTAL 0.0 5,0920 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 17,610 

10222 

System Type 
System Name: 
System Number: 

74 
VENTILATION 

AHU3 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day    ! 

14 BRICK ADM&SUPPLY.ENLBRK 0600-1700 MON-FRI  ! 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH      j F S        | 

Start Time 0 600 600 600 600 I 600 0 

Stop Time 0 1700 1700 1700 1700! 1700 0 

Present Operations S M T W       !     TH                F S 

Start Time 0 0 0 0I             0!                  0 0 

Stop Time 2400 2400 2400 2400 i       2400!             2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4779 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUq 0.00E+00 0.00E+00 

COAUHO 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.O0E+0O 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10222 
System Type 14 
System Name: VENTILATION 
System Number: AHU3 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr          | MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 ! 0.0 
Optimum ST/SP 0.0 425.8! 0.0 
Duty Cycle 0.0 0.0 I 0.0 
Demand Limit 0.0 0.0! 0.0 
Night Setback 0.0 0.0! 0.0 

Sub Total 0.0 5,092.0! 0.0 
Economizer 0.0 0.0! 0.0 
Ventilation/Recirculation 0.0 0.0 I 0.0 
DDC Control 0.0 0.0 i 0.0 
HW OA Reset 0.0 0.0 i 0.0 
Chilled Water Reset 0.0 0.0! 0.0 
Condenser Water Reset 0.0 0.0 I 0.0 
Chiller Demand Limit 0.0 0.0! 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0! 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 17,610 

10222 

System Type 
System Name: 
System Number: 

"T4  
VENTILATION 
AHU4 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S        I 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 of 

Present Operations S M T W       | TH F S 

Start Time 0 0 0 0| 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV                  !        3,296 
C/H HRSAV                         j        5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOq 0.00E+00 0.00E+00 

COAOHÖ 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECU 0.00E+00 0.00E+OO 

ECHQ 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHG 0.00E+00 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10222 
System Type 14 
System Name: VENTILATION 
System Number: AHU4 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 17,610  

10222 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6   

Category 
14 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 
0 Stop Time 0 1700 1700 1700 1700 1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 

CFM - CLG 0 

%OA 100.00% 

% Area 12.75% 

TON CAPC. 0 

MBTU CAPC. 0 

kwrron 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
/jHR/YR::':- 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.O0E+0O 
DDCCO 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10222 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          f                          0.0 ( .                 1,683.31                       122.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 17,610  

10222 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM&SUPPLY.ENLBRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10222 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 122.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 17,610  

10222 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation s      !     M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10222 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 122.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 17,610  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU9 

10222 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation- S M T W TH     |         F S 

Start Time 0 600 600 600 600               600 0 

Stop Time 0 1700 1700 1700 17001            1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPO 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10222 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 122.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                          BLDG: 
Building Sq.Ft: 34,184  

10222 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU10  

Typical Building Information 
Category 

15 

Construction 
BRICK 

Use 
ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1860 
CFM - CLG 0 

%OA 100.00% 
% Area 26.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRE 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP v-^iNpUTs:;;;-!: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.0ÖE+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10222 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 79.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 79.9 3 



E M C ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                            BLDG: 
Building Sq.Ft.: 34,184  

10222 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0^ 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1350 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRE 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10222 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0J 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 79.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 79;9 3 



ENERGY CALCULATIONS 

BUILDING 10224 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 48,961  

10224 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 14-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

14 

Construction 
BRICK 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
600-1700 

Day 
MON-FRI 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3875 

kVWTon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00%|     78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 14.77 

HOAOHC 110.07 9.07 
COAOC 0.00E+00 2.10E-05 

COAOHC 0.00E+00 8.04E-06 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 1.26E-05 

NSUCHC 0.00E+00 7.74E-06 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 5.84E+03 8.71 E+03 
NSC 4.86E+04 5.97E+04 

FV 0 6 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10224 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 14-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL ■■:■>::■.■:.:■ • 0.0 287.5 2.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 48,916 
System Type 
System Name: 
System Number: 

10,224 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

12 
BASEBOARD RADIATION 
HE-2 

Category 
14 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 0.75 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.6683 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,224 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 4.9 :,.■:    3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft.: 12,240  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10224 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Number: AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

w 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kwrron 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10224 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 101.2 

Sub Total 0.0 1,683.3 101.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL   -,■■'-■■ .. 0.0 1,683.3 113.4 3,   .v 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12.240  

10224 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU2       

Typical Building Information 
Category 

14 

Construction 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

Use 
BRICK ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

2400 2400 2400 2400 2400 2400 2400 

INPUTS 
Motor HP 

Load Factor 
CFM - HTG 
CFM - CLG 

%OA 
% Area 

TON CAPC. 
MBTU CAPC. 

kW/Ton 
MOSON 

EFF 
LOOK-UP VALUE 

EFFHP 

INPUT 
0.33 

0.8 
770 

100.00% 
17.00% 

_0 
0 

12 

65.00% |     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

Ecd 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAF 7.40 7.40 

|                              OP1 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

Date: 

10224 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

  
Night Setback 0.0 0.0 101.2 

Sub Total 0.0 1,683.3 101.2 
Economizer 0.0 0.0 0.0 i 

Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.2 
HW OA Reset 0.0 0.0 00 
Chilled Water Reset 0.0 0.0 0.0 - 
Condenser Water Reset 0.0 0.0 0.0 

.. 
Chiller Demand Limit 0.0 0.0 0.0 
Kemote Monitoring, Maintenance, 

Run Time, and Safety Alarms 
3 

TOTAL                                          I                          0-0)                   1,683.3|                       113.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft.: 12,240  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU4 

10224 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10224 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 101.2 

Sub Total 0.0 1,683.3 101.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
.;■■::■■:■::■::,■:■.-    TOTAL' 0.0 1,683.3 113.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 36,712  

10224 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU5   

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
15 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 °J 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCCJ 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10224 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 87.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 87.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft.: 36,712  

| System Type 

10224 

System Name: 
[System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU6   

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH      I         F S 

Start Time 0 0 0 0 0                   0 0 

Stop Time 2400 2400 2400 2400 24001            2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 O.00E+O0 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10224 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 87.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 87 5 3 



ENERGY CALCULATIONS 

BUILDING 10230 



• 

EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG:               10230 
Building Sq.Ft.:                       12,448 

EMC NO.: 1406-006 

DATE:                      09-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                    1 
System Name:                    H&V UNIT WITHOUT RETURN FAN 
System Number:               AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

Required Operation s M T w TH F s 
Start Time 0 600 600 600 600 600 0 
Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations s M T w TH F s 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

# 
INPUTS INPUT CONSTANT    ; LOOK-UP INPUT 

Motor HP 2 HOAUHj 0.00 0.00 
Load Factor 0.8 HOAUHC 0.00 0.00 
CFM - HTG 1230 COAUC 0.00E+00 0.00E+00 
CFM - CLG 0 COAUHC 0.00E+00 0.00E+00 

%OA 100.00% HOAOH 257.00 257.00 
% Area 21.00% HOAOHC 158.00 158.00 

TON CAPC. 0 COAOC 0.00E+00 0.00E+00 
MBTU CAPC. 0 COAOHC 0.00E+00 0.00E+00 

kWHon 0 DC DUTY 0.00 0.00 
MOSON 12 DC DEMAN 0.17 0.17 

EFF 1 ECG 0.00E+00 0.00E+00 
LOOK-UP VALUE ECHC 0.00E+00 0.00E+00 

EFFHP        !     78.00%|     78.00% NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

HOURS                    REQUIRED PRESENT 
HR/YR 

DDCCHC 0.00E+00 0.00E+00 
CALCULATIONS HR/YR DDCCC 0.00E+00 0.00E+00 

Cooling HRSON 1,300 3,360 DSC 4.84E+03 4.84E+03 
Heating HRSON 2,080 5,376 NSC 6.25E+04 6.25E+04 
C/H HRSON 3,389 8,760 FV 0 0 
Cooling HRSAV 2,060 CHWR 9.57 9.57 
Heating HRSAV 3,296 OAR 7.40 7.40 
C/H HRSAV 5,371 OPT 188.00 188.00 

• 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10230 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

Date: 09-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 8,214.2 0.0 

Optimum ST/SP 0.0 287.5 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 163.3 

Sub Total 0.0 8,501.7 163.3 

Economizer O.Oj 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 12.7 

HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset O.Oj 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0: 8,501.7 175.9!                              3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,448  
System Type 
System Name: 
System Number: 

10230 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

EMC NO.: 1406-006 

DATE: 09-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation                  S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10230 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

09-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.1 

Sub Total 0.0 4,791.4 31.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation [                          0.0 0.0 0.0 
DDC Control 0.0 0.0 2.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 33.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,448  

10230 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE1 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10230 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 i 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0 0 5,328.6 1.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 10230 
Building Sq.Ft: 12,448  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W   _j TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T     _, W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 75.00% 
TON CAPC. 0 

MBTU CAPC. 0.1117 
kVWTon 0 

MOSON 7 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS                    REQUIRED1, PRESENT 
CALCULATIONS           !   HR/YR   I   HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 

COAOG 0.00E+00 0.00E+00 

COAOHG 0.00E+00 0.00E+00 
DCDUTYj 0.00 0.00 

DC DEMAN 0.17 0.17 

ECG 0.00E+00 0.00E+00 
ECHO 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10230 
12 

BASEBOARD RADIATION 
HE2 

04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 ! 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 583.2 

Sub Total 0.0 2,397.8 583.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 00 2,397.8 629.2 ■ ■■ .  ■  :     3 



ENERGY CALCULATIONS 

BUILDING 10232 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 51,794  

10,232 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.5123 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,232 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 3.8 3   ■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 51,794  

10,232 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.9801 

kwrron 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSQ 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,232 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 7.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 17,610  
System Type 
System Name: 
System Number: 

10232 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

14 
VENTILATION 
AHU-1 

Typical Building Information 

Category | Construction 
14 BRICK 

Use 
ADM 4 SUPPLY.ENL BRK V 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4779 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        I      79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Coolinq HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+0O O.OOE+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHO O.00E+0O 0.00E+00 

NSUCC 0.00E+00 O.OOE+00 

NSUCHC O.00E+0O O.OOE+00 

DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.0OE+0O O.OOE+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10232 
System Type 14 
System Name: VENTILATION 
System Number: AHU-1 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 O.Oj 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 l_                           0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 

TOTAL 0.0 5,092.0 0,0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 10232 
Building Sq.Ft. 
System Type 
System Name: 
System Number: 

17,610 
 TT 

VENTILATION 

AHU2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC-WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use Occ. Day 

L 141 BRICK ADM&SUPPLY.ENLBRK  ;   0600-1700      MON-FRl 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20! 
32! 

Required Operation S        ! M      ! T w     I TH F S 

Start Time 0i 600 t 600 600) 600 600 o 
Stop Time 0; 1700! 1700 1700| 1700 1700 0 

Present Operations 
Start Time 
Stop Time 

M 

2400 i 2400 2400 

W 

2400 

TH 

2400 2400 2400 

■;...:.-:-:;:a;-JNPUTS \- ■«' INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4779 

%OA 100.00% 
% Area 0.00% 

TON CAPO 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
I    HR/YR    ! 

PRESENT 
HR/YR 

Cooling HRSON !         1,300! 3,360 
Heating HRSON !        2,080 i 5,376 
C/H HRSON I        3,389 8,760 
Cooling HRSAV !         2,060! 
Heating HRSAV 3.296 ; 

iC/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+0O 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10232 
System Type 14 
System Name: VENTILATION 
System Number: AHU2 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HWOA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 -,-   3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 17,610  

10232 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU3 

Category 
14 

Typical Building Information 
Construction Use 

BRICK ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC O.OOE+00 0.00E+00 
NSUCG 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC O.OOE+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10232 
System Type 14 
System Name: VENTILATION 
System Number: AHU3 

12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 17,610  

10232 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU-4 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 4779 
CFM - CLG 0 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWATon 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10232 
System Type 14 
System Name: VENTILATION 
System Number: AHU-4 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
".::. .-  TOTAL- ■:,:;                                   »4 '                "■ : 0.0| '■ ■■ ■ ■.    -    5,092.0 |                           '0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 17,610  

10232 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 

W 
600 

1700 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10232 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 122.3 '..,:..■:;;■-.':.3" ':' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 17,610  

10232 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T        | W TH F S 
Start Time 0 600 600 600 600 600 0 
Stop Time 0 1700 17001 1700 1700 1700 o 

Present Operations S M T W TH F S 
Start Time 0 0 0 0j 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR^ 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10232 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.0|                   1,683.3)                       122.3 ■    3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 17,610  

10232 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU8 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10232 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 122v3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 17,610  

10232 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical B wilding Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH      | F      J S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700| 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT   j 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kwrron 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.Q0E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10232 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer •o.o 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL     ^■.■■■■■•:-:-.:.. 0.0 1,683.3 122.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 34,184  

10232 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU10   

Category 
15 

Typical Building Information 
Construction 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

BRICK 

Use 
ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1860 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10232 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 80.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 80.0 :..:::..::.;.:::;.:;...        3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 34,184  

10232 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Category 
15 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1350 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSO 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10132 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 77.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 77.5 3 



ENERGY CALCULATIONS 

BUILDING 10234 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 57,581  

10,234 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category {Construction Use Occ. Day 

141         BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 
 0 
2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

:. INPUTS: -: INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.5123 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00%|     78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,234 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■             TOTAL 0.0 287.5 :.■::::■ "■ ■;■■-■■■■   3.8 z 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 57,581 

10,234 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 

Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.9801 
kW/Ton 0 

MOSON 7 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHO 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,234 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 7.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 19,578  

10234 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU-1 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK V 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600j 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4779 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+00 O.OOE+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 
ECC 0.00E+00 0.0OE+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 

DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10234 
System Type 14 
System Name: VENTILATION 
System Number: AHU-1 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 

Optimum ST/SP 0.0 425.8 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 
0.0 

0.0 

HW OA Reset 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 0 

TOTAL 0.0 5,092.0 0.0 :;V       0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 19,578  
System Type 14 
System Name: VENTILATION 
System Number: AHU-2  

10234 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction   |     Use Occ. Day 

14 BRICK            ADM&SUPPLY.ENLBRKV 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4779 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

Cooling HRSON 

REQUIRED 
HR/YR 

1,300 

PRESENT 
HR/YR 

3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+O0 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC O.OOE+00 0.00E+00 

COAOHC O.OOE+00 0.00E+00 

DC DUTY 0.00 0.00 

|                 DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 O.OOE+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10234 
System Type 14 
System Name: VENTILATION 
System Number: AHU-2 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 o.ol 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 

■■::■:    'TOTAL 0.0 5,092.0 ___ ,_.___..M. ■■■:■         0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 19,578 

10234 

System Type 
System Name: 
System Number: 

"T*  
VENTILATION 
AHU3 

EMC NO.: 1406406 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   !      Use                        i     Occ. Day 

14 BRICK           jADM&SUPPLY.ENLBRK j   0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20! 
32! 

Required Operation 
Start Time 
Stop Time 

M 

o! 
600 

1700 
600 

1700 

w TH 
600! 600 

1700!       1700 
600 

1700 

Present Operations S M T        | W TH F S 

Start Time 0 0 0! 0! 0 0 0 

Stop Time 2400 2400 2400 | 2400! 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4779 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
!   HR/YR       HR/YR 

Cooling HRSON 1,3001        3,3601 
Heating HRSON !        2,080!        5,376! 
C/H HRSON 3,389!        8,760 1 
Cooling HRSAV !        2,060! 
Heating HRSAV 3,296 i 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHQ 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOQ 0.00E+00 0.00E+00 

COAOHd 0.00E+00 0.00E+00 
DCDUTYl 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+0O 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10234 
System Type 14 
System Name: VENTILATION 
System Number: AHU3 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 '    ■■■■■    3   - 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 19,578  
System Type 
System Name: 
System Number: 

10234 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

14 
VENTILATION 
AHU-4 

Category 
14 

Typical Building Information 
Construction 

BRICK 

Use Occ. 
ADM & SUPPLY.ENL BRK     0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 4779 
CFM - CLG 0 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        ]     79.00%|     79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10234 
System Type 14 
System Name: VENTILATION 
System Number: AHU-4 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL                                          |                          0.0 j                   5,092.0!                          0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 19,578  

10234 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10234 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 121.4 

Sub Total 0.0 1,683.3 121.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 14.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 136.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 19,578  

10234 

System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU7  

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category {Construction Use Occ. Day 

141         BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 L      0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10234 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 121.4 

Sub Total 0.0 1,683.3 121.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 14.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 1360 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 19,578  

10234 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



E M C ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10234 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 121.4 

Sub Total 0.0 1,683.3 121.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 14.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          I                          0.0 [                   1,683.31                       136.0 :^:;^::■:■■^:::■:;3:■:■:::;■:: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 

19,578 
10234 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU9 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T    . W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSÖ 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10234 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 121.4 

Sub Total 0.0 1,683.3 121.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 14.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 136;0 3    ■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 38,003  

10234 

EMC NO.: 1406406 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1860 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10234 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 88.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 o.o 88 9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 38,003  

10234 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

,■::?-:'-:,. INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1350 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10234 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 88.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 88.9 3 



ENERGY CALCULATIONS 

BUILDING 10250 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,553  
System Type 
System Name: 
System Number: 

10250 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations         _, S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 8000 
CFM - CLG 0 

%OA 100.00% 
% Area 17.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   I   HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSQ 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

06-Apr-95 
PAGE 2 OF 2 

10250 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,789.6 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 l                       0.0 174.4 

Sub Total 0.0 12,801.7 174.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 63.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,801.7 237.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,553  

I System Type 
System Name: 

j System Number: 

10250 

H&V UNIT 
AHU2 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction         Use Occ. Day 

16 BRICK           JENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 8 

Load Factor 0.8 
CFM - HTG 5265 
CFM - CLG 0 

%OA 25.00% 
% Area 17.00% 

TON CAPO 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314^ 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP MviNRÜtlll 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOCl 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECG 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10250 
System Type 2 
System Name: H&V UNIT 
System Number: AHU2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS!           kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 14,042.8 0.0 
Optimum ST/SP 0.0 1,079.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 296.2 

Sub Total 0.0 15,122.3 296.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0!                          0.0 0.0 
DDC Control 0.0 0.0 107.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          [                          0.0!                  15,122.31                      403.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,553  
System Type 
System Name: 
System Number: 

10250 

H&V UNIT 
AHU3 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 4670 
CFM - CLG 0 

%OA 100.00% 
% Area 15.00% 

TON CAPC. 0 
MBTU CAPC.                          !               0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     85.80%|     85.80% 

HOURS                    JREQUIRED; PRESENT 
CALCULATIONS           \   HR/YR   j   HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

mm:mooHsTMmM LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10250 
System Type 2 
System Name: H&V UNIT 
System Number: AHU3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 17,001.1 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 261.3 

Sub Total 0.0 18,308.0 261.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 94.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
:-   TOTAL       ■ 0.0 18,308.0 355.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 18,553  

10250 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU4 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 7430 
CFM - CLG 0 

%OA 5.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     86.70% 86.70% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS           j   HR/YR   j   HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHG 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10250 
System Type 2 
System Name: H&V UNIT 
System Number: AHU4 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 25,236.9 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 418.1 

Sub Total 0.0 27,177.0 418.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 151.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 27,177.0 569.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 18,553  

10250 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU5 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
16 

Typical Building Information 
Construction Use 

BRICK jENKPERS DINNING 

Occ. 
0400-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 6 

Load Factor 0.8 
CFM - HTG 3145 
CFM - CLG 0 

%OA 5.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWn"on 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% |     81.60% 

HOURS                    REQUIRED; PRESENT 
CALCULATIONS                HR/YR        HR/YR 

Cooling HRSON 2,422 3,360 
Heatinq HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHCl 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10250 
System Type 2 
System Name: H&V UNIT 
System Number: AHU5 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 10,725.7 0.0 
Optimum ST/SP 0.0 824.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 174.2 

Sub Total 0.0 11,550.2 174.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 62.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 11,550.2 237.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 18,553  
System Type 
System Name: 
System Number: 

10250 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation          |       S M T w TH F s 
Start Time                          I           400 400 400 400 400 400 400 

Stop Time                          |         2000 2000 2000 2000 2000 2000 2000 

Present Operations s M T W TH F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 4 

Load Factor 0.8 

CFM - HTG 600 

CFM - CLG 0 

%OA 0.00% 
% Area 1.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS           :   HR/YR   ;   HR/YR 

Cooling HRSON 2,520 3,360 

Heating HRSON 4,032 5,376 

C/H HRSON 6,570 8,760 

Cooling HRSAV 840 

Heating HRSAV 1,344 

C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHÖ 0.00E+00 0.00E+00 

HOAOH 39.67 39.67 

HOAOHQ 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHQ 0.00E+00 0.00E+00 
DC DUTY1 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 3.39E+04 3.39E+04 

NSÖ 9.39E+04 9.39E+04 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10250 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU6 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,614.1 0.0 
Optimum ST/SP 0.0 567.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 27.9 

Sub Total 0.0 7,181.9 27.9 
Economizer 0.0 0.0 L                  o.o 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          ! 0.0 7,181.9 37.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,553  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

10250 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BNIG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 7.40% 

TON CAPC. 0 
MBTU CAPC. 1.5064 

kwrron 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
,Heating HRSAV 1,344 
|C/H HRSAV 2,190 

CONSTANT LOOK-UP ?::.|:|NPÜT:{:;:fi 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10250 
9 

CONVERTER AND PUMPS 
HE1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 3,349.5 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 128.9 

Sub Total 0.0 3,637.0 128.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 46.6 
HW OA Reset 0.0 0.0 11.1 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 3,637.0 186.7 3 



ENERGY CALCULATIONS 

BUILDING 10270 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,984  

10270 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV1 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18           BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F L_         S 

Start Time 0 700 700 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present: Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 11135 
CFM - CLG 0 

% OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHO 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 i 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10270 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 24.1 

Sub Total 0.0 83,884.9 24.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 30.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 25,984 

10270 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
HV2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

ä:::^--;'^ INPUT 
Motor HP 27.5 

Load Factor 0.8 
CFM - HTG 11410 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     89.40% 89.40% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP •ÄUiPÜTÄi: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHQ 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 | 
OPT 188.00 188.001 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10270 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 97,585.7 0.0 
Optimum ST/SP 0.0 3,449.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 24.1 

Sub Total 0.0 101,035.1 24.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 101,035.1 30.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 25,984  

10270 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV3 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 6020 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 L       8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHQ 0.00 0.00 
COAUO 

COAUHC 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 

HOAOH 15.77 15.77 
HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 
COAOHd 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 L      0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10270 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr L        kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 24.1 

Sub Total 0.0 83,884.9 24.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.1 
HWOA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 
i 

3      i 

TOTAL 0.0 83,884.9 30.2 3     ! 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,984  

10270 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV4 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 4090 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWTTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |      88.10% 88.10% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS            ;    HR/YR   \    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+Ö0 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 

HOAOHC 
15.77 
9.68 

15.77 
9.68 

COAOC 0.00E+0_0_, 0.00E+00 
COAOHq 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECd 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10270 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 12.0 

Sub Total 0.0 83,884.9 12.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 3.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 I 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 15.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 25,984 

10270 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-1 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 18150 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     86.70% 86.70% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS            j   HR/YR   \   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10270 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 14.4 

Sub Total 0.0 56,826.3 14.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 18.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 25,984  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10270 

System Number: MAU-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9200 
CFM - CLG 0 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSO 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10270 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-2 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.2 

Sub Total 0.0 56,826.3 7.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 9.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,984  

10270 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use 
18 BRICK VEH MNT SHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F     __ S 

Start Time 0 700 700 700 700 700 700 

Stop Time o 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16920 

CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        j     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT    ; LOOK-UP !      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHO O.OOE+OOj 0.00E+00 

NSUCC O.OOE+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSQ 9.26E+03 9.26E+03 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10270 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 14.4 

Sub Total 0.0 56,826.3 14.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 18.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 25,984  

10270 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

{System Type 
| System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-4 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation ,_   S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20000 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     86.70% 86.70% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS                HR/YR   I    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10270 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 14.4 

Sub Total 0.0 56,826.3 14.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 18.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,984  
System Type 
System Name: 
System Number: 

10270 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT WITHOUT RETURN FAN 
MAU-5 

Typical Building Information 
i          Category Construction Use Occ. Day 
|                                          18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 

W 
700 700 

1600 1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10000 
CFM - CLG 0 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP vfiJNPÖTMS 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCG 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10270 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-5 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.2 

Sub Total 0.0 56,826.3 7.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 9.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 25,984  
System Type 
System Name: 
System Number: 

10270 

H&V UNIT WITHOUT RETURN FAN 
MAU6 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction         Use Occ. Day 

18 BRICK            VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 

M W TH 
 0 
2400 Stop Time 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR 

Cooling HRSON 
Heating HRSON 
C/H HRSON 

1,320 
2,112 
3,441 

Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

2,040 
3,264 
5,319 

HR/YR 
3,360 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10270 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU6 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 12.0 

Sub Total 0.0 56,826.3 12.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 15.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 25,984  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10270 

System Number: MAU-7 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18           BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 2.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10270 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 28,632.0 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 4.8 

Sub Total 0.0 29,644.0 4.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 29,644.0 6.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 25,984  

10270 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HTP1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

i Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 

CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 24.00% 

TON CAPC. 0 

MBTU CAPC. 3.587 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS           !   HR/YR   i   HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 
Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP :"v:<: INPUT, ::::'K;: 
HOAUH 0.00 0.00 

HOAUHCl 0.00 0.00 
COAUCl 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10270 
12 

BASEBOARD RADIATION 
HTP1 

05-Apr-95 
PAGE 2 OF 2 

!HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 57.7 

Sub Total 0.0 12,616.7 57.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 14.7 
HW OA Reset 0.0 0.0 26.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 99.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 25,984 

10270 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HTP2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation                  S M T W TH F S 
Start Time                          |              0 700 700 700 700 700 700 
Stop Time                          |              0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.62 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

1,320 
2,112 
3,441 
2,040 
3,264 
5,319 

PRESENT 
HR/YR 

3,360" 
5,376 
8,760 

CONSTANT    ! LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC O.OOE+00 O.OOE+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10270 
9 

CONVERTER AND PUMPS 
HTP2 

05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 34.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 34.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,984  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP3 

10270 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T   __, W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.258 

kWHon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS           ;   HR/YR   i   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10270 
9 

CONVERTER AND PUMPS 
HTP3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 31.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■■■'■:,::::::.;:;:■:,, TOTAL "':■■ ■":-,,                        ■:".".■■•■■ j 0.01 12,616.7 31.5 ^■'■':-:.^:6:y^.viÄ".v3r^ 



ENERGY CALCULATIONS 

BUILDING 10412 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 54,872  

10,412 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.5123 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

3,360 
5,376 
8,760 

PRESENT 
HR/YR 

3,360 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+G0 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHÖ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,412 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 3.8 ■    ■"■"■%-,".■  3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 59,078  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

10,412 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use Occ. Day 
14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH     |         F S 

Start Time 0 0 0 0 0                   0 0 

Stop Time 2400 2400 2400 2400 24001            2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.9801 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,412 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■■■;■:;■■:■:■:.■: TOTAL ■ :.. 0.0 0.0 7.3 '3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,656 

10412 

System Type 
System Name: 
System Number: 

VENTILATION 

AHU1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 i          BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH^ F S 
Start Time 0 600 600 600 600 600 0 
Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations i        S M T W TH F S 
Start Time !               0 0 0 0 0 0 0 
Stop Time |          2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4779 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00%|     79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
I   HR/YR 

PRESENT 
HR/YR 

Cooling HRSON i         1,300 3,360 
Heating HRSON !         2,080 5,376 
C/H HRSON i         3,389 8,760 
Cooling HRSAV i         2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHO 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHQ 110.07 110.07 
COAOq 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCCl 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FVi 0 0 
CHWR 9.57 9.57 

OARI 7.40 7.40 
OPTj 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10412 
System Type 14 
System Name: VENTILATION 
System Number: AHU1 

01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 .■■.-.,.:... 3 :::-;: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft:  18,656 

10412 

System Type 
System Name: 
System Number: 

-rr 
VENTILATION 

AHU2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSVWBMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600! 

1700 

Present Operations                   S M T W TH F S 

Start Time                                        0 0 0 0 0 0 0 

Stop Time                                    2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP              79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC; 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHCl 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHCI 110.07 110.07 
COAOd 0.00E+00 0.00E+00 

COAOHQ 0.00E+00 0.00E+00 
DCDUTYl 0.00 0.00 

DC DEMAN 0.17 0.17 
ECO 0.00E+00 0.00E+00 

ECHO; 0.00E+00 0.00E+00 
NSUCO! 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10412 
System Type 14 
System Name: VENTILATION 
System Number: AHU2 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 •3' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,656  
System Type 14 
System Name: VENTILATION 

10412 

System Number: AHU-3 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

14 

Construction 
BRICK 

Use 
ADM&SUPPLY.ENLBRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S                M T W TH F S 

Start Time 0             600 600 600 600 600 0 

Stop Time 0           1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 4566 
CFM - CLG 0 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWHon 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10412 
System Type 14 
System Name: VENTILATION 
System Number: AHU-3 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,656 

10412 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU-4 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 
Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 4779 
CFM - CLG 0 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECO 0.00E+00 O.OOE+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10412 
System Type 14 
System Name: VENTILATION 
System Number: AHU-4 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,656  

10412 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical B jilding Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation          |       S M       |        T W TH F S 

Start Time                                         0 600 600 600 600 600 0 

Stop Time                          |              0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10412 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 115.7 

Sub Total 0.0 1,683.3 115.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 129.6 a 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 18,656  

10412 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Req uired Operation S M       |        T w TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10412 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 115.7 

Sub Total 0.0 1,683.3 115.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 00 1,683.3 129.6 ;:3;' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,656  

10412 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU8 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00   188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10412 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 115.7 

Sub Total 0.0 1,683.3 115.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
""■"■:-:    TOTAL 0.0 1,683.3 129.6 ,3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,656  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10412 

System Number: AHU9 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
|          Category Construction Use Occ. Day 
I                                             14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations 
Start Time 
Stop Time 

M 

2400 2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED, 
HR/YR 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

1,300 
2,080 
3,389 
2,060 
3,296 
5,371 

PRESENT 
HR/YR 

3,360 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10412 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 115.7 

Sub Total 0.0 1,683.3 115.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 129.6 3  v. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 38,216  

I System Type 
System Name: 
System Number: 

10412 

H&V UNIT WITHOUT RETURN FAN 
AHU10   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
15 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY, ENL BRK 

Occ. Day 
0000-2400     SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F         I        S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1860 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10412 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 84.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 84.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 38,216        

10412 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU11   

Typical Building Information 
Category Construction   |     Use 

15 BRICK ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

-::\'   INPUTS INPUT 

Motor HP 0.33 

Load Factor 0.8 

CFM - HTG 1350 

CFM - CLG 0 

%OA 100.00% 

% Area 19.30% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10412 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 84.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Kemote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 0.0 84.8 3 



ENERGY CALCULATIONS 

BUILDING 10400 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 11,249 

10400 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU1 

Typical Building Information 
Category Construction         Use Occ. Day 

17 BRICK            BNHQBLDG 0600-1700 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M L_     T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations ,|        S M T W TH F S 

Start Time !           o 0 0 0 0 0 0 

Stop Time !         2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
L   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT    i LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10400 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 147.6 

Sub Total 0.0 8,501.7 147.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL   - 0.0 8*501.7. 159.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 11,249  

10400 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W TH 
600 600 

1700 1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10400 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 28.1 

Sub Total 0.0 4,791.4 28.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 L_                                               0-° 0.0 
DDC Control 0.0 0.0 2.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          i                          0.0|                   4,791.4!                        30.3                               3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 11,249  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

10400 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR   i   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHO 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10400 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL ,,..,   .0.0 5,328.6 1.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.:  11,249   

10400 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 75.00% 

TON CAPC. 0 

MBTU CAPC. 0.1117 
kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        S     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP ::vS|:!lNPUT: ::■-■■: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHQ 0.00E+00 0.00E+00 

NSUCG O.OOE+OOj 0.00E+00 
NSUCHC 0.00E+00 0.00E+0O 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10400 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

!HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr |_         MH/yr 
'Schedule ST/SP 0.0 2,268.5 0.0 
[Optimum ST/SP 0.0 129.4 0.0 
I Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 527.0 

Sub Total 0.0 2,397.8 527.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 40.9 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,397.8 568.7 ■::^:.}:l-<-i-i.:.ri'' 



ENERGY CALCULATIONS 

BUILDING 10410 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,450  
System Type 
System Name: 
System Number: 

10410 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
17 

Typical Building Information 
Construction 

BRICK 

Use 
BN HQ 8LDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0, 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED[ PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHCl 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSQ 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

10410 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 163.3 

Sub Total 0.0 8,501.7 163.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                  :-^7-:;■:,;■■■■■:■ ■...■:! :       ':.     -        0.0 (                    8,50f.71                        176.0 '':-::-'^::v^;.:v:ÄV:.....::3:--.;.. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 12,450 

10410 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU-2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 0 600 ÖOOj 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 

CFM - HTG 210 

CFM - CLG 0 
%OA 100.00% 

% Area 4.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP 69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

iHeating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

ICooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10410 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.1 

Sub Total 0.0 4,791.4 31.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset o.ol 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 33.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,450  
System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE1 

10410 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use I     Occ. Day 

17 BRICK BN HQ BLDG 0600-1700     SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M     ' T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR    !    HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHG 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10410 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,450  

10410 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 75.00% 
TON CAPC. 0 

MBTU CAPC. 0.1117 
kwrron 0 

MOSON 7 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP .s-:::S:'|NPUT:::s:'::: 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHCI 158.00 158.00 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10410 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 583.3 

Sub Total 0.0 2,397.8 583.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL  0.0 2,397.8 629.3 3 



ENERGY CALCULATIONS 

BUILDING 10414 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 59,078  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

10,414 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.5123 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,414 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■ :■:■■:   TOTAL 0.0 287.5 ::;:.;:;" 3.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 59,078  

10,414 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.9801 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV^ 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,414 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
" TOTAL":--':',;; 0.0 0.0 7,3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 20,087 

10414 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                    14 

System Name:                    VENTILATION 
System Number:                AHU1 

Typical Building Information 
Category Construction Use Occ.     i    Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700   j MON-FRI 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

Required Operation          !       S M T W       (     TH F S 

Start Time                          I               0 600 600 600!         600 600 0 

Stop Time                           |               0 1700 1700 17001       1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4779 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00%|     79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
I   HR/YR 

PRESENT 
HR/YR 

Cooling HRSON !         1,300 3,360 
Heating HRSON j        2,080 5,376 
C/H HRSON !        3,389 8,760 
Cooling HRSAV I        2,060 
Heating HRSAV 3,296 
C/H HRSAV !         5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUG 0.00E+00 0.00E+00 

COAUHG 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHG 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10414 
System Type 14 
System Name: VENTILATION 
System Number: AHU1 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 ■ :m:\-:S--> 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 20,087 

10414 

System Type 
System Name: 
System Number: 

T*  
VENTILATION 
AHU2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20! 
32 

Required Operation S M T W TH F         I        S 
Start Time 0 600 600 600 600 6001               0 
Stop Time 0 1700 1700 1700 1700 1700                 0 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP              79.00% |     79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT] 
HR/YR   j 

Cooling HRSON 1,300 3,360! 
Heating HRSON 2,080 5,376 | 
C/H HRSON 3,389!        8,760 I 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 O.00E+0O 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC O.OOE+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10-11 

System Type 14 
System Name: VENTILATION 
System Number: AHU2 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 20,087 

10414 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU3 

Typical Building Information 
Category | Construction Use Occ. Day 

141         BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 I 600 0 

Stop Time 0 1700 1700 1700 1700! 1700 0 

Present Operations S M T W       i     TH      i         F S 

Start Time 0 0 0 0!             0|                  0 0 

Stop Time 2400 2400 2400 24001       24001             2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWVTon 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10414 
System Type 14 
System Name: VENTILATION 
System Number: AHU3 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 I 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM BLDG: 
Building Sq.Ft: 20,087 

10414 

System Type 
System Name: 
System Number: 

~T4  
VENTILATION 

AHU4 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

14 

Construction 
BRICK 

Use Occ. Day 
ADM & SUPPLY.ENL BRK I  0600-1700   ! MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W       i TH      i F S 

Start Time 0 600 600 600! 600 | 600 0 

Stop Time 0 1700 1700 1700! 1700 i 1700 0 

Present Operations S M T W TH      I         F S 

Start Time 0 0 0 0 0!                  0 0 

Stop Time 2400 2400 2400 2400 2400!            2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4779 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHCl 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHQ 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECÖ 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
!                              OPTi       188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10414 
System Type 14 
System Name: VENTILATION 
System Number: AHU4 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL •■ 0.0 5,092.0 0.0 ..■,,■  ;,:,,. ::3.v 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 20,087   

10414 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH _j F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.O0E+0O 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10414 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 124.6 

Sub Total 0.0 1,683.3 124.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 15.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
,-■    -TOTAL  ,;,■■■■■■■-.■:::■: 0.0 1,683.3 139.5 ^-■■^/^■■■■^■:- JS 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,087  

10414 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10414 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 124.6 

Sub Total 0.0 1,683.3 124.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 15.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 139.5 ...,::..V... J 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft.: 20,087  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10414 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Number: AHU8 

Category 
14 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations s    J M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

::-:■:?■;::■:■■-■  INPUTS":,:,    ■ INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 
HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10414 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 124.6 

Sub Total 0.0 1,683.3 124.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 15.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 139.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,087  

10414 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU9 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F          I        S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10414 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 124.6 

Sub Total 0.0 1,683.3 124.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 15.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL ■■..:.   0.0 1^683.3 139.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 38,991  

10414 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1860 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10414 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 91.3 
HW OA Reset 0.0 0.0 0.0 j 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 91.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 38,991  

10414 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
15 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1350 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



E M C ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10414 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 91.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 91.3 3 



ENERGY CALCULATIONS 

BUILDING 10420 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,450  
System Type 
System Name: 
System Number: 

10420 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation !        S M T W TH F S 

Start Time I 0 600 600 600 600 600 0 

Stop Time i 
i 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 

CFM - HTG 1230 

CFM - CLG 0 
%OA 100.00% 

% Area 21.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED; PRESENT 
HR/YR   :   HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECQ 0.00E+00 0.00E+00 
ECHQ 0.00E+00 0.00E+00 

NSUCO 0.00E+00 0.00E+00 
NSUCHO O.OOE+OOj 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10420 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 163.3 

Sub Total 0.0 8,501.7 163.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 176.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,450  
System Type 
System Name: 
System Number: 

10420 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH   J F S 
Start Time 0 600 600 600 600 600 0 
Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

::::VS::?4X::;;!;CöNSTANT;:::::::: LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10420 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.1 

Sub Total 0.0 4,791.4 31.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                      ":■■!                          0.01                   4,791.4!                        33.5                               3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 10420 
Building Sq.Ft: 12,450  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH •=          I S 

Start Time 0 0 0 0 0 0i 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00%|     78.00% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS            I    HR/YR    j    HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV                        j        5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00' 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHÖ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10420 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 I 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 L                 o.o 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
y   TOTAL 0.0 5,328.6 1.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,450  

10420 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. o 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS           !   HR/YR   j   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 
COAUC 

0.00 
0.00E+00 

0.00' 
0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOQ 0.00E+00 0.00E+00 

COAOHO 0.00E+00 0.00E+00 
DCDUTYJ 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC O.OOE+00^ 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10420 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 583.3 

Sub Total 0.0 2,397.8 583.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 i 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL O.^J 2,397.8 629.3 3 



ENERGY CALCULATIONS 

BUILDING 10422 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 47,300  

10,422 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3875 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,422 
9 

CONVERTER AND PUMPS 
HE-1 

01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
::■■■   TOTAL:;;,.:;               . ,,:-;::F:     |    :;;;;:::

::            .    0.0 j  .                    287.5 j                  ■.'■ ■   .2.9: .3..: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 47,300  

10,422 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation          I       S       I       M T W TH F S 

Start Time                                         0                0 0 0 0 0 0 

Stop Time                            |         24001         2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.6683 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,422 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 .   .            ' : ■: 4,9: 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 11,825  

10422 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
14 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation          j       S M T W TH F S 

Start Time                                         0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP Wy-itmrfM: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10422 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 97.8 

Sub Total 0.0 1,683.3 97.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
.;:«;:, TOTAL 0.0 1,683.3 109.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 11,825  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU2  

10422 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   I     Use Occ. Day 

14 BRICK           |ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10422 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 97.8 

Sub Total 0.0 1,683.3 97.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
[./.:.. ■■■. TOTAL - .....                            .j : ,.■.■•;.                   0.0 j              :      1,683.3]     :■■                 109v5 ■3   ■■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 11,825  

10422 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU4 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 I 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10422 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 97.8 

Sub Total 0.0 1,683.3 97.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL   :■■■■ 0.0 1,683.3 109.5 -.3             ..; 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 35,475  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU5  

10422 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
15 BRICK 

Use 
ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

| Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

I Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10422 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 i 

Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 84.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
v&-:;.:- TOTAL" ■■%■;    ' 0.0 0.0 84.5 ,.:..,-:-  3:. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 35,475  

10422 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 

CFM - CLG 0 
%OA 100.00% 

% Area 16.70% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
Dsq 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10422 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 i 

DDC Control 0.0 0.0 84.5 
HW OA Reset 0.0 0.0 0.0 ! 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 84.5 3 



ENERGY CALCULATIONS 

BUILDING 10450 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 9,486  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10450 

System Number: AHU1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 8000 
CFM - CLG 0 

%OA 100.00% 
% Area 17.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |      83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,422 3,360 
Heatinq HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10450 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 13,165.1 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 174.4 

Sub Total 0.0 14,177.2 174.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 63.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 14,177.2 237.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 9,486 

10450 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
AHU2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

! Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
8 Motor HP 

Load Factor 0.8 
CFM - HTG 5265 
CFM - CLG 0 

%OA 25.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   :   HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10450 
System Type 2 
System Name: H&V UNIT 
System Number: AHU2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 14,042.8 0.0 
Optimum ST/SP 0.0 1,079.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 151.4 

Sub Total 0.0 15,122.3 151.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 54.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 15,122.3 206.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 9,486  

10450 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU3 

Typical Building Information 
Category Construction 

16 

Use 
BRICK ENKPERS DINNING 

Occ. 
0400-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS                                      i    INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 4670 
CFM - CLG 0 

%OA 100.00% 
% Area 15.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     85.80% |     85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,3tl 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10450 
System Type 2 
System Name: H&V UNIT 
System Number: AHU3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 17,001.1 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 133.6 

Sub Total 0.0 18,308.0 133.6 
Economizer 0.0 O.Oj 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 48.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
V..    TOTAL 0.0 18,308.0 181.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 9,486  

10450 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU4 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 7430 
CFM - CLG 0 

%OA 5.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHCl 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHCI 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17j 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10450 
System Type 2 
System Name: H&V UNIT 
System Number: AHU4 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 25,236.9 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 213.8 

Sub Total 0.0 27,177.0 213.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 77.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 27,177.0 291.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 9,486  

10450 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU5 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 6 

Load Factor 0.8 
CFM - HTG 3145 
CFM - CLG 0 

%OA 5.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWHon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR    !    HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP m: "INPUTS £::, 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10450 
System Type 2 
System Name: H&V UNIT 
System Number: AHU5 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 10,725.7 0.0 
Optimum ST/SP 0.0 824.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 89.1 

Sub Total 0.0 11,550.2 89.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 32.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 11,550.2 121.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 9,486  
System Type 
System Name: 
System Number: 

10450 

H&V UNIT WITHOUT RETURN FAN 
AHU6   

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
i- • ^ —  

i Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 4 

Load Factor 0.8 
CFM - HTG 600 
CFM - CLG 0 

%OA 0.00% 
% Area 1.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kWHon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHG 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10450 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,614.1 0.0 
Optimum ST/SP 0.0 567.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 14.3 

Sub Total 0.0 7,181.9 14.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 5.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 7,181.9 19.4 3 



E M C ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 9,486 

10450 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE1 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T w TH F S 

Start Time 0 0 0 0 0^ 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 7.40% 

TON CAPC. 0 
MBTU CAPC. 1.5064 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10450 
9 

CONVERTER AND PUMPS 
HE1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 3,349.5 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 65.9 

Sub Total 0.0 3,637.0 65.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 23.8 
HW OA Reset 0.0 0.0 11.1 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL ;:■■;.■:■■--:■>■■■■■■■■:■■ ' '0.0' 3,637.0 100.9 3 



ENERGY CALCULATIONS 

BUILDING 10470 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 32,213  

10470 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV1 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 11135 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 
Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHCJ 9.68 9.68 
COAOCi 0.00E+00:       0.00E+00 

CÖÄOHCi 0.00E+001       0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECO 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10470 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 29.8 

Sub Total 0.0 83,884.9 29.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 7.6 I 
HW OA Reset 0.0 0.0 0.0 ! 
Chilled Water Reset 0.0 0.0 0.0 ( 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0!                                ■    ' 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 37.4                                3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 32,213  

10470 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction         Use Occ. Day 
18 BRICK            VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T                W TH F S 

Start Time 0 0 0                0 0 0 0 

Stop Time 2400 2400 2400           2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 27.5 

Load Factor 0.8 
CFM - HTG 11410 

CFM - CLG 0 
%OA 33.00% 

% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     89.40% 89.40% 

HOURS 
CALCULATIONS 

REQUIREDJ PRESENT 
HR/YR    I    HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 
Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHq 9.68 9.68 

COAOO 0.00E+00 O.OOE+OO 
COAOHCl 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10470 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 97,585.7 0.0 
Optimum ST/SP 0.0 3,449.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 29.8 

Sub Total 0.0 101,035.1 29.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 7.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 00 101,035.1 37.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 32,213  

10470 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

(Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 6020 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS            '    HR/YR   \    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHCl 0.00E+00 0.00E+00 
Nsucq 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 2.36E+03 2.36E+03 
Nsd 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10470 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 29.8 

Sub Total 0.0 83,884.9 29.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation                          _, 0.0 0.0 0.0 
DDC Control 0.0 0.0 7.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
..   TOTAL'::'.:..;:v.v-:-.:.. oF 83,884.9 37.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 32,213  

10470 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV4 

EMC NO.: 1406-006 

DATE: 11-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

181         BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 4090 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 
NSUCC 0.0OE+0O 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10470 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

Date: 11-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 14.9 

Sub Total 0.0 83,884.9 14.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL     - 0.0 83,884.9 18.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 10470 
Building Sq.Ft: 32,213  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-1  

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S | M T W TH F S 

Start Time °! 700 700 700 700 700j 700 

Stop Time 0| 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 18150 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10470 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 17.9 

Sub Total 0.0 56,826.3 17.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 4.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL   '■ 0.0 56,826.3 22.5 3 



EMC ENGINEERS, INC. 
PROJECT: UNICS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 32,213  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-2  

10470 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time o 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9200 
CFM - CLG 0 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWH"on 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP -MNPüT :!:;*;::; 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10470 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 8.9 

Sub Total 0.0 56,826.3 8.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL o;o 56,826.3 -11.2: 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 32,213  

10470 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S                M T W TH F S 

Start Time 0                0 0 0 0 0 0 

Stop Time 2400           2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16920 

CFM - CLG 0 
%OA 100.00% 

% Area 6.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 
Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCl 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHCI 0.00E+00 0.00E+00 
Nsucq 0.00E+00 0.00E+00j 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10470 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 17.9 

Sub Total 0.0 56,826.3 17.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 4.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 22.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 32,213  

10470 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-4 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20000 

CFM - CLG 0 
%OA 100.00% 

% Area 6.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCCI 0.00E+00J 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.O0E+0O 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10470 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 17.9 

Sub Total 0.0 56,826.3 17.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 4.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 22v5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 32,213  
System Type 
System Name: 
System Number: 

10470 

H&V UNIT WITHOUT RETURN FAN 
MAU-5 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 L          ° 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10000 
CFM - CLG 0 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% |     86.70% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   i    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT    i LOOK-UP \      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHCI 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10470 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-5 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 8.9 

Sub Total 0.0 56,826.3 8.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 11.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 32,213  

10470 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU6 

Category 
18 

Typical Building Information 
Construction 

BRICK 

Use 
VEHMNTSHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700^ 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W TH 

2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR  :  HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCl 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10470 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU6 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 14.9 

Sub Total 0.0 56,826.3 14.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,8263 18.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 32,213  
System Type 
System Name: 
System Number: 

10470 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

! Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 2.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECÖ 0.00E+00 0.00E+00 

ECHQ 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10470 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-7 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 28,632.0 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 6.0 
r Sub Total 0.0 29,644.0 6.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 29,644.0 7.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 32,213  

10470 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HTP1 

Typical Building Information 
Category Construction 

18 BRICK 

Use 
VEH MNT SHOP 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Occ. 
0700-1900 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Required Operation :|               S M T W TH F S 

Start Time i 0 700_, 700 700 700 700 700 

Stop Time I 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 

S M T W TH F S 

0 0 0 0 0 0 0 

2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 5 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 24.00% 

TON CAPC. 0 

MBTU CAPC. 3.587 

kW/Ton 0 

MOSON 7 

EFF 1 

| LOOK-UP VALUE 
!                         EFFHP        i     81.60% 81.60% 

Cooling HRSON 

HOURS 
CALCULATIONS^ 

REQUIRED; PRESENT 
HR/YR   !   HR/YR 

Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

1,320 
2,112 
3,441 
2,040 
3,264 
5,319 

3,360 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10470 
12 

BASEBOARD RADIATION 
HTP1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 71.6 

Sub Total 0.0 12,616.7 71.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 18.3 
HW OA Reset 0.0 0.0 26.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 I 12,616.7 116.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 32,213  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP2 

10470 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.62 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
iHR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHCl 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECCl 0.00E+00 O.OOE+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCq 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10470 
9 

CONVERTER AND PUMPS 
HTP2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 34.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 34.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 32,213  

10470 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
18 

Typical Building Information 
Construction 

BRICK 

Use 
VEH MNT SHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS                                          INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.258 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60%!     81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT    i LOOK-UP !      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10470 
9 

CONVERTER AND PUMPS 
HTP3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 31.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 31.5 3 



ENERGY CALCULATIONS 

BUILDING 10480 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 28,057 

10480 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
HV1 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600! 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 11135 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR  '  HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT    i LOOK-UP;      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECO 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10480 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 26.0 

Sub Total 0.0 83,884.9 26.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3      i 

TOTAL ■■■   0.0 83,884.9 32;6 -;■:    3     \ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 28,057 

10480 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
HV2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 27.5 

Load Factor 0.8 
CFM - HTG 11410 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     89.40% 89.40% 

HOURS                    jREQUIRED; PRESENT 
CALCULATIONS            :    HR/YR    !    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10480 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 97,585.7 0.0 
Optimum ST/SP 0.0 3,449.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 26.0 

Sub Total 0.0 101,035.1 26.0 
Economizer 0.0 0.0 0.0 i 
Ventilation/Recirculation 0.0 0.0 0.0 

6.6 
! 

DDC Control 0.0 0.0 I 

HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 101,035.1 32.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 28,057  

10480 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV3 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time o 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 6020 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWTTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     88.10% 88.10% 

HOURS                    REQUIRED; PRESENT 
CALCULATIONS            !    HR/YR   j    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,44^ 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHG 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHG 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10480 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 26.0 

Sub Total 0.0 83,884.9 26.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 32.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 28,057  

10480 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV4 

Typical Building Information 
Category Construction Use 

18 BRICK VEH MNT SHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 4090 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS                    JREQUIRED PRESENT 
CALCULATIONS            I    HR/YR    j    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHCI 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10480 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 I 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 13.0 

Sub Total 0.0 83,884.9 13.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
'■:■'.■    TOTAL 0.0 83,884.9 16.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 28,057 

10480 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-1 

Typical Building Information 
Category Construction Use Occ. Day 

18 j         BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation I     s M T W TH F S 

Start Time I 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

j Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

[Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 18150 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. o 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS                    REQUIRED 
CALCULATIONS           j   HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV                  j        3,264 
C/H HRSAV                        !        5,319 

x"::::;:^!GONSTANT;::::;S LOOK-UP ;■::■■■■: iNPBTJi? 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCI 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10480 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-1 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 15.6 

Sub Total 0.0 56,826.3 15.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 4.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 19.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 28,057  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-2  

10480 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9200 
CFM - CLG 0 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   i   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHd 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10480 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.8 

Sub Total 0.0 56,826.3 7.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 9.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 28,057  

10480 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations ;i    s M T W TH F S 

Start Time OJ 0 0 °J 0 0 0 

Stop Time |          2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16920 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP' INPUT 
HOAUH 0.00 0.00 

HOAUHC o.ob 0.00 
COAUC O.OOE+00 0.00E+00 

COAUHO 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHO 19.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.0ÖE+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN ■    0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10480 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 15.6 

Sub Total 0.0 56,826.3 15.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 4.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826;3 19.6 ■":.',::,:': ^^yi' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 28,057  

10480 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-4 

Typical Building Information 
Category 

18 

Construction 
BRICK 

Use 
VEH MNT SHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

| Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20000 

CFM - CLG 0 

%OA 100.00% 

% Area 6.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCO 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10480 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 15.6 

Sub Total 0.0 56,826.3 15.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 4.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
:;:\ TOTAL 0.0 56,826.3 19.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 28,057 

10480 

System Type 
System Name: 
System Number: 

1 
H8.V UNIT WITHOUT RETURN FAN 
MAU-5 

Typical Building Information 
Category Construction 

18 BRICK 

Use 
VEH MNT SHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 

W 

2400 2400 

TH 

2400 2400 2400 

INPUTS INPUT 

Motor HP 15 

Load Factor 0.8 

CFM - HTG 10000 

CFM - CLG 0 

%OA 100.00% 

% Area 3.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        i     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUO 0.00E+00 0.00E+00 

COAUHG 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 
DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10480 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-5 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
jDuty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.8 

Sub Total 0.0 56,826.3 7.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
,,,■;■  '.TOTAL-. 0.0 56,826.3 9.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 28,057  

10480 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU6 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRE^ PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSO 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10480 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU6 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 13.0 

Sub Total 0.0 56,826.3 13.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
,"    TOTAL 0.0 56,826.3 16.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 28,057  

10480 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

Typical Building Information 
Category Construction 

18 BRICK 

Use 
VEHMNTSHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

[Required Operation 
Start Time 

I Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 2.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10480 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-7 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 28,632.0 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 5.2 

Sub Total 0.0 29,644.0 5.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 29,644.0 6.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft:  28,057  

10480 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HTP1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 3.587 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60%|     81.60% 

HOURS                    ;REQUIRED| PRESENT 
CALCULATIONS            |    HR/YR   !    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+Q0 0.00E+00 

COAUHCI 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10480 
12 

BASEBOARD RADIATION 
HTP1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
'Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 62.3 

Sub Total 0.0 12,616.7 62.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 15.9 
HW OA Reset 0.0 0.0 26.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 104.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 28,057  

10480 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HTP2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.62 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR    i    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOq 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC O.0OE+O0 O.0OE+0O 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10480 
9 

CONVERTER AND PUMPS 
HTP2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
.Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 34.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 34.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 28,057  
System Type 
System Name: 
System Number: 

10480 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

CONVERTER AND PUMPS 
HTP3 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.258 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UNICS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10480 
9 

CONVERTER AND PUMPS 
HTP3 

05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 31.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 31.5 3 



ENERGY CALCULATIONS 

BUILDING 10500 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 11,249  

i System Type 
[System Name: 
jSystem Number: 

10500 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
I Start Time 
I Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T    _, W TH F S 

Start Time 0 0 0 0^ 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVOTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS                    JREQUIRED PRESENT 
CALCULATIONS           :   HR/YR   !   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHG 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10500 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 147.6 

Sub Total 0.0 8,501.7 147.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501 ;7 159.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 11,249  

10500 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

| Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVOTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   :   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10500 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 28.1 

Sub Total 0.0 4,791.4 28.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 30.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,450 

10500 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE1 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00%|     78.00% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR   i    HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 
Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP 5;:: :;S: INPUTS::: : 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECO 0.00E+00 0.00E+00 
ECHQ 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10500 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 .:•         1i9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.:  11,249  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

Typical Building Information 

10500 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
17 

Construction 
BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP iiaiNRUt«-:- 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOG 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHG 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10500 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 527.0 

Sub Total 0.0 2,397.8 527.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 40.9 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL o.o 2,397.8 568.7 3 



ENERGY CALCULATIONS 

BUILDING 10502 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 18,199 

10502 

System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B1 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

12 BRICK EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time  

; Stop Time " 
700 

1600 

M 
700 700 

1600 1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
%Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.8216 

kW/Ton 0 
MOSON 7 

EFF 0.8 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,540 3,360 
Heating HRSON 2,464 5,376 
C/H HRSON 4,015 8,760 
Cooling HRSAV 1,820 
Heating HRSAV 2,912 
C/H HRSAV 4,745 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHQ 0.00 0.00 
COAUC 9.73E-03 9.73E-03 

COAUHCI 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 

HOAOHC 28.36 28.36 
COAOQ 5.73E-03 5.73E-03 

COAOHC 2.20E-03 2.20E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 2.98E-04 2.98E-04 

ECHO 1.14E-04 1.14E-04 
NSUCO 2.13E-03 2.13E-03 

NSUCHC 1.31E-03 1.31E-03 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.18E+04 1.18E+04 
NSC 3.21 E+04 3.21 E+04 

FV 64 64 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10502 
10 

HOT WATER BOILER AND PUMPS 
B1 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,453.7 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 4,741.3 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.6 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                         1 0.0 4,741.3 7.6 3  .... 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.:  18,199  

10502 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B2 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

!                                          12 BRICK EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

! Required Operation                  S M T      j W TH F S 

! Start Time                          !           700 700 700 700 700 700 700 

iStop Time                          I         1600 1600 1600 1600 1600 1600 1600 

Present Operations ■I     s M T        I w TH F          ! s 
j Start Time S               0 

|          2400 
0 oi 0 0 oi 0 

Stop Time 2400 2400! 2400 2400 2400 j 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

% OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.8216 

kVWTon 0 

MOSON 7 

EFF 0.8 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS           !   HR/YR   \   HR/YR 

Cooling HRSON 1,540 3,360 

Heatinq HRSON 2,464 5,376 

C/H HRSON 4,015 8,760 

Cooling HRSAV 1,820 

Heating HRSAV 2,912 

C/H HRSAV 4,745 

CONSTANT LOOK-UP^ INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 9.73E-03 9.73E-03 

COAUHC 3.73E-03 3.73E-03 

HOAOH 46.22 46.22 

HOAOHC 28.36 28.36 
COAOCl 5.73E-03 5.73E-03 

COAOHO 2.20E-03 2.20E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 2.98E-04 2.98E-04 

ECHO 1.14E-04 1.14E-04 

NSUCC 2.13E-03 2.13E-03 

NSUCHQ 1.31E-03 1.31E-03 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.18E+04 1.18E+04 

NSC 3.21 E+04 3.21 E+04 
FV 64 64 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10502 
10 

HOT WATER BOILER AND PUMPS 
B2 

31-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,453.7 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 4,741.3 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.6 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,741.3 7.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 

18,199 
10502 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B3 

Typical Building Information 
Category Construction Use Occ. Day 

12 BRICK EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1600 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 _0j 0 0 0 

j Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.8216 

kVWTon 0 
MOSON 7 

EFF 0.8 
LOOK-UP VALUE 

EFFHP        j     78.00% 78.00% 

HOURS                    REQUIREDj PRESENT 
CALCULATIONS           !   HR/YR   !   HR/YR 

Cooling HRSON 1,540 3,360 
Heating HRSON 2,464 5,376 
C/H HRSON 4,015 8,760 
Cooling HRSAV 1,820 
Heating HRSAV 2,912 
C/H HRSAV 4,745 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 9.73E-03 9.73E-03 

COAUHG 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 

HOAOHC 28.36 28.36 
COAOO 5.73E-03 5.73E-03 

COAOHC 2.20E-03 2.20E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 2.98E-04 2.98E-04 

ECHC 1.14E-04 1.14E-04 
NSUCC 2.13E-03 2.13E-03 

NSUCHC 1.31E-03 1.31E-03 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00_ 0.00E+00 
DSC 1.18E+04 1.18E+04 
NSC 3.21 E+04 3.21 E+04 

FV 64 64 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10502 
System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B3 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,453.7 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 4,741.3 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.6 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0,0 4,741.3 7.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        10502 
Building Sq.Ft.: 18,199  
System Type 
System Name: 
System Number: 

SINGLE ZONE AHU 
AHU1 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

12 BRICK EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1600 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 600 600 600 600 600 600 600 

Stop Time 2100 2100 2100 2100 2100 2100 2100 

-:■:    INPUTS INPUT 
Motor HP 3.1 

Load Factor 0.8 
CFM - HTG 2500 

CFM - CLG 2500 

%OA 35.00% 
% Area 15.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,540 2,100 

Heating HRSON 2,464 3,360 

C/H HRSON 4,015 5,475 

Cooling HRSAV 560 

Heating HRSAV 896 

C/H HRSAV 1,460 

CONSTANT LOOK-UP INPUT 
HOAUH O.OOj 0.00 

HOAUHC 0.00 0.00 
COAUC 9.73E-03 9.73E-03 

COAUHC 3.73E-03 3.73E-03 

HOAOH 46.22 46.22 

HOAOHCI 28.36 28.36 

COAOC 5.73E-03 5.73E-03 
COAOHC 2.20E-03 2.20E-03 
DC DUTY1 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 2.98E-04 2.98E-04J 

ECHC 1.14E-04 1.14E-04 

Nsucq 2.13E-03 2.13E-03 
NSUCHC 1.31E-03 1.31E-03 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.18E+04 1.18E+04 

NSC 3.21 E+04 3.21 E+04 

FV 64 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10502 
4 

SINGLE ZONE AHU 
AHU1 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,186.8 0.0 
Optimum ST/SP 0.0 440.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 4.7 0.0 0.0 
Night Setback 0.0 0.0 87.5 

Sub Total 4.7 8,626.8 87.5 
Economizer 0.0 1,146.5 0.0 
Ventilation/Recirculation 0.0 614.2 0.0 
DDC Control 0.0 0.0 32.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 4.7 10,387.5 119.8 :,■::,.■       3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,199  

10502 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU2 

Category 
12 

Typical Building Information 
Construction 

BRICK 

Use 
EXCHANGE/CLUB 

Occ. Day 
0800-300      SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1600 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 600 600 600 600 600 600 600 

Stop Time 1500 1500 1500 1500 1500 1500 1500 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 4500 
CFM - CLG 4500 

%OA 35.00% 
% Area 26.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,540 1,260 
Heating HRSON 2,464 2,016 
C/H HRSON 4,015 3,285 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 9.73E-03 9.73E-03 

COAUHO 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 

HOAOHC 28.36 28.36 
COAOC 5.73E-03 5.73E-03 

COAOHC 2.20E-03 2.20E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 2.98E-04 2.98E-04 

ECHC 1.14E-04 1.14E-04 
NSUCC 2.13E-03 2.13E-03 

NSUCHC 1.31E-03 1.31E-03 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.18E+04 1.18E+04 
NSC 3.21 E+04 3.21 E+04 

FV 0 64 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10502 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU2 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 10.8 0.0 0.0 
Night Setback 0.0 0.0 151.7 

Sub Total 10.8 1,012.1 151.7 
Economizer 0.0 2,063.7 0.0 
Ventilation/Recirculation 0.0 1,105.5 22.5 
DDC Control 0.0 0.0 56.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 10.8 4,181.3 230.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,199  
System Type 3 
System Name: SINGLE ZONE AHU WITHOUT RETURN FAN 
System Number: AHU3  

10502 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

12 BRICK EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1600 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 600 600 600 600 600 600 600 

Stop Time 2100 2100 2100 2100 2100 2100 2100 

INPUTS                                      !    INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 6100 

CFM - CLG 6100 

%OA 35.00% 
% Area 36.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     83.10%!     83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,540 2,100 

Heating HRSON 2,464 3,360 

C/H HRSON 4,015 5,475 

Cooling HRSAV 560 

Heating HRSAV 896 

C/H HRSAV 1,460 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 9.73E-03 9.73E-03 

COAUHC 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 

HOAOHCl 28.36 28.36 

COAOC 5.73E-03 5.73E-03 

COAOHÖ 2.20E-03 2.20E-03 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 2.98E-04 2.98E-04 

ECHC 1.14E-04 1.14E-04 

NSUCC 2.13E-03 2.13E-03 
NSUCHQ 1.31E-03 1.31E-03 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 1.18E+04 1.18E+04 
NSC 3.21 E+04 3.21 E+04 

FV 64 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

31-Mar-95 
PAGE 2 OF 2 

10502 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU3 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 19,497.3 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 10.8 0.0 0.0 
Night Setback 0.0 0.0 210.0 

Sub Total 10.8 20,509.4 210.0 
Economizer 0.0 2,797.5 0.0 
Ventilation/Recirculation 0.0 1,498.5 0.0 
DDC Control 0.0 0.0 77.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 10.8 24,805.4 287.61 3    ' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,199  

10502 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU4   

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

12 BRICK EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1600 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 600 600 600 600 600 600 600 

Stop Time 2100 2100 2100 2100 2100 2100 2100 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 4000 

CFM - CLG 4000 
%OA 35.00% 

% Area 23.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     83.10% 83.10% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS            !    HR/YR        HR/YR 

Cooling HRSON 1,540 2,100 

Heating HRSON 2,464 3,360 

C/H HRSON 4,015 5,475 

Cooling HRSAV 560 

Heating HRSAV 896 

C/H HRSAV 1,460 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHd 0.00 0.00 
COAUCI 9.73E-03 9.73E-03 

COAUHC 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 ! 

HOAOHC 28.36 28.36 
COAOC 5.73E-03 5.73E-03 

COAOHC 2.20E-03 2.20E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECO 2.98E-04 2.98E-04 

ECHC 1.14E-04 1.14E-04 
NSUCC 2.13E-03 2.13E-03 

NSUCHC 1.31E-03 1.31 E-03 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 1.18E+04 1.18E+04 
NSC 3.21 E+04 3.21 E+04 

FV 64 64 
CHWR 9.57 ■   9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10502 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU4 

31-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 15,490.9 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 10.8 0.0 0.0 
Night Setback 0.0 0.0 134.2 

Sub Total 10.8 16,503.0 134.2 
Economizer 0.0 1,834.4 0.0 
Ventilation/Recirculation 0.0 982.6 20.0 
DDC Control 0.0 0.0 49.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 10.8 19,320.0 203.7 .;..:■:,■.,/■V::3.' ■;- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 18,199  

10502 

System Type 
System Name: 
System Number: 

8 
CHILLER AND PUMPS 
WC1 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

12 BRICK EXCHANGE/CLUB 0800-300 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 700 700 700 700 700 700 700 

Stop Time 1600 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 73 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 0.8 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,540 3,360 
Heating HRSON 2,464 5,376 
C/H HRSON 4,015 8,760 
Cooling HRSAV 1,820 
Heating HRSAV 2,912 
C/H HRSAV 4,745 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUO 9.73E-03 9.73E-03 

COAUHC 3.73E-03 3.73E-03 
HOAOH 46.22 46.22 

HOAOHC 28.36 28.36 
COAOC 5.73E-03 5.73E-03 

COAOHC 2.20E-03 2.20E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 2.98E-04 2.98E-04 

ECHC 1.14E-04 1.14E-04 
NSUCC 2.13E-03 2.13E-03 

NSUCHC 1.31 E-03 1.31 E-03 
DDCCHC 0.00E+00 0.00E+00 

DDCCÖ 0.00E+00 0.00E+00 
DSC 1.18E+04 1.18E+04 
NSC 3.21 E+04 3.21 E+04 

FV 64 64 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10502 
8 

CHILLER AND PUMPS 
WC1 

Date: 31-Mar-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 9,797.8 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 10.8 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 10.8 10,809.9 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 698.6 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 10.8 11,508.5 0.0 ;   v3':- 



ENERGY CALCULATIONS 

BUILDING 10506 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,386  

10506 

j System Type 
System Name: 

I System Number: 
SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU1   

EMC NO.: 1406-006 

DATE: 30-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use 
13 BRICK CLINIC W/O BEDS 

Occ. Day 
0700-1600     MON-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 1     s M T W TH F S 

iStartTime i               0 700 700 700 700 700 700 

Stop Time o 1600 1600 1600 1600 1600 1600 

I Present Operations !      s M T        t W TH F S 

Start Time I            o 0 0! 0 0 0 0 
i_  

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 9300 

CFM - CLG 11500 

%OA 100.00% 
% Area 15.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 0.78 

LOOK-UP VALUE 
EFFHP        i      83.10% 83.10% 

!           HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

I Heating HRSON 2,112 5,376 

jC/H HRSON 3,441 8,760 

ICooling HRSAV 2,040 

'Heating HRSAV 3,264 

iC/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 2.11E-03 2.11E-03 

COAUHQ 8.08E-04 8.08E-04 
HOAOH 227.68 227.68 

HOAOHC 139.72 139.72 

COAOC 3.35E-03 S^E-OJ^ 

COAOHC 1.29E-03 1.29E-03 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 2.77E-04 2.77E-04 

NSUCHC 1.70E-04 1.70E-04 

DDCCHC 1.32E-04 1.32E-04 

DDCCC 3.44E-04 3.44E-04 

DSC 3.81 E+03 3.81 E+03 

NSC 2.59E+04 2.59E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10506 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU1 

30-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr           ! kWh/yr MBtu/yr MH/yr 
iSchedule ST/SP 0.0 | 78,056.1 0.0 
^Optimum ST/SP 0.0 1,012.1 0.0 
^Duty_Cycle 0.0 I 0.0 0.0 
; Demand Limit 10.8! 0.0 0.0 
Night Setback 0.0 | 0.0 71.5 

Sub Total 10.8 i 79,068.1 71.5 
Economizer 0.0 | 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
iDDC Control 0.0' 13,613.8 10.5 
HWOA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0; 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                            ' 10.8! 92,682.0 82.0 . . 3 .'". 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,386  
System Type 
System Name: 
System Number:  

CONVERTER AND PUMPS 
HE2 

10506 

EMC NO.: 1406-006 

DATE: 30-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

13 BRICK CLINIC W/O BEDS 0700-1600 MON-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
IStartTime 
Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

j Present Operations 
IStartTime 
;Stop Time 2400 

M 

2400 

W 

2400 i 2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.1836! 

kW/Ton 0 

MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 2.11E-03 2.11E-03 

COAUHC 8.08E-04 8.08E-04 

HOAOH 227.68 227.68 

HOAOHC 139.72 139.72 

COAOC 3.35E-03 3.35E-03 
COAOHC 1.29E-03 1.29E-03 

DC DUTY! 0.00 0.00 

DC DEMAN 0.17 0.17 

ECQ 0.00E+00 0.00E+00 

ECHG 0.00E+00 0.00E+00 

NSUCC 2.77E-04 2.77E-04 

NSUCHC 1.70E-04 1.70E-04 

DDCCHC 1.32E-04 1.32E-04 

DDCCC 3.44E-04 3.44E-04 

DSC 3.81 E+03 3.81 E+03 
NSC 2.59E+04 2.59E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10506 
9 

CONVERTER AND PUMPS 
HE2 

Date: 30-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS L          kW/yr kWh/yr MBtu/yr MH/yr 
jSchedule ST/SP 0.0 2,813.5 0.0 
lOptimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 2,975.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HWOA Reset 0.0 0.0 1.4 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,975.5 1.4 .-: 3    :" 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 18,386  

| System Type 
jSystem Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE1 

10506 

EMC NO.: 1406-006 

DATE: 30-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
13 

Typical Building Information 
Construction 

BRICK 

Use Occ. 
CLINIC W/O BEDS 0700-1600 

Day 
MON-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations 
I Start Time 
jStop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

i                  Load Factor 0.8 
|                   CFM - HTG 0 

CFM - CLG 0 

%OA ,_ o.oo%: 
% Area 85.00% ! 

TON CAPC. 0! 
MBTU CAPC. 0.46 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        I     65.00% 65.00% 

HOURS 
i    CALCULATIONS 

REQUIRED 
i   HR/YR 

PRESENT 
HR/YR 

!Cooling HRSON !         1,320 3,360 

Heating HRSON 2,112 5,376 

iC/H HRSON I         3,441 8,760 

! Cooling HRSAV 2,040 

iHeating HRSAV i         3,264 

IC/H HRSAV 5,319 

CONSTANT   j LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHQ 0.00 0.00 
COAUCI 2.11E-03 2.11E-03 

COAUHG 8.08E-04 8.08E-04 
HOAOH 227.68 227.68^ 

HOAOHC 139.72 139.72 

COAOC 3.35E-03 3.35E-03 

COAOHC 1.29E-03 1.29E-03 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00J 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 2.77E-04 2.77E-04 

NSUCHC 1.70E-04 1.70E-04 

DDCCHC 1.32E-04 1.32E-04 
DDCCC 3.44E-04 3.44E-04 

DSC 3.81 E+03 3.81 E+03 
NSC 2.59E+04 2.59E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10506 
12 

BASEBOARD RADIATION 
HE1 

Date: 30-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,246.4 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

LNight Setback 0.0 0.0 405.4 
Sub Total 0.0 2,375.8 405.4 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 59.6 
HW OA Reset 0.0 0.0 3.4 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,375.8 468.3 ::::

::
::.;,;,3. .■" 



ENERGY CALCULATIONS 

BUILDING 10510 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,450  

10510 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 

CFM - HTG 1230 

CFM - CLG 0 

%OA 100.00% 

% Area 21.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     78.00% 78.00% 

HOURS                    'REQUIRED PRESENT 
CALCULATIONS           !   HR/YR       HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP iSlINPÜÄ- 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUQ 0.00E+00 0.00E+00 

COAUHG 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSG 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

10510 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 163.3 

Sub Total 0.0 8,501.7 163.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 176.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,450  
System Type 
System Name: 
System Number: 

10510 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSO 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10510 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.1 

Sub Total 0.0 4,791.4 31.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 33.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,450  

10510 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 O.OOE+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10510 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft:  12,450 
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

Typical Building Information 

10510 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category Construction 
17 BRICK 

Use 
BN HQ BLDG 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Occ. 
0600-1700 

Day 
SUN-SAT 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

«;^ INPUT 

Motor HP 0.75 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 75.00% 

TON CAPC. 0 

MBTU CAPC. 0.1117 

kWH"ori 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     65.00%|     65.00% 

HOURS 
CALCULATIONS^ 

Cooling HRSON 

REQUIRED; 
HR/YR 

1,300 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

2,080 
3,389 
2,060 
3,296 
5,371 

PRESENT 
HR/YR 

3,360" 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 j               0.00 | 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10510 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 583.3 

Sub Total 0.0 2,397.8 583.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.01 2,397.8] ;.:;;-:-.;-:--6:29:3l                               3 



ENERGY CALCULATIONS 

BUILDING 10512 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 52,266  
System Type 9 
System Name: CONVERTER AND PUMPS 

10,512 

System Number: HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

141         BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.5123 

kwrron 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,512 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
---TOTAL    ■ 0.0 287.5 3.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft:  52,266   

10,512 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T        |       W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.9801 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,512 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 7.3 ':.::':.:-:::::::--3-":: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft: 17,770  

10512 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU-1 

Typical Building Information 

Category Construction 
14 BRICK 

Use 
ADM & SUPPLY.ENL BRK V 

Occ. 
0600-1700 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 Ö1 0 0 

Stop Time 2400 2400 2400 2400 '        2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4779 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      79.00%|      79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

3,360 Cooling HRSON 1,300 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+O0 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHQ 0.00E+00 O.OOE+OO 

DC DUTY 0.00 0.00 

DC DEMAND 0.17^ 0.17 

ECC 0.00E+00 O.OOE+OO 

ECHC 0.00E+00 O.OOE+OO 

NSUCC 0.O0E+OO O.OOE+OO 

NSUCHC 0.00E+O0 O.OOE+OO 

DDCCHC 0.00E+00 O.OOE+OO 

DDCCC O.OOE+OO O.OOE+OO 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10512 
System Type 14 
System Name: VENTILATION 
System Number: AHU-1 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0j 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 0 

TOTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.FL: 17,770  

10512 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU-2 

Typical Building Information 

Category Construction Use Occ. Day 

14 BRICK ADM&SUPPLY.ENLBRKV 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 "öl 0 0 

Stop Time 2400 2400 2400 2400 2400 2400            Z4UU 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4779 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kwrron 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

1,300 

PRESENT 
HR/YR 
 3,360 Cooling HRSON 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060^ 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 O.OOE+00 

COAUHC 0.00E+00 O.OOE+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 O.OOE+00 

COAOHC 0.00E+00 0.00E+O0 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 

DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.00E+O0 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10512 
System Type 14 
System Name: VENTILATION 
System Number: AHU-2 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 
0.Ö" 

0.0 
0.0 Condenser Water Reset 0.0 

Chiller Demand Limit 0.0 00 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 0 

TOTAL .-■■:::-. 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                            BLDG: 
Building Sq.Ft:  17,770  

10512 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU3 

Typical Building Information 
Category Construction   I      Use Occ. Day     ! 

14 BRICK           iADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20! 
32! 

Required Operation I     s M        i T W TH F S 

Start Time !              0 600! 600 600 600 600 0 

Stop Time !               0 1700! 1700 1700 1700 1700 0 

Present Operations S M        !        T W TH F S 

Start Time 0 o!            o 0 0 0 0 

Stop Time 2400 24001          2400 2400 2400 2400 2400 

INPUTS INPUT   ! 
Motor HP 3, 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPO 0 
MBTU CAPO 0 

kW/Ton 0! 
MOSON 5i 

EFF 1 I 

LOOK-UP VALUE                                                     ' 
EFFHP        i     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
I   HR/YR   |   HR/YR 

Cooling HRSON i         1,3001        3,360 
Heating HRSON 2,080!         5.376 
C/H HRSON 3,389!         8,760 
Cooling HRSAV 2,060! 

; Heating HRSAV 3,296 i 
,C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUq 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCCI 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10512 
System Type 14 
System Name: VENTILATION 
System Number: AHU3 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 17,770  

10512 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU-4 

Typical Building Information 
Category 

14 

Construction 
BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH   J F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 4779 
CFM - CLG 0 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10512 
System Type 14 
System Name: VENTILATION 
System Number: AHU-4 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
%      1GTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 17,770  

10512 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
14 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M        |        T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 

CFM - CLG 0 
%OA 100.00% 

% Area 12.75% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10512 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 110.2 

Sub Total 0.0 1,683.3 110.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
;-A:';:'::':-:::TOTAL 0.0 1,683.3 123.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 17,770  

10512 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S        I       M T        |       W TH F S 

Start Time 0             600 600            600 600 600 0 

Stop Time 0           1700 17001         1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10512 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 110.2 

Sub Total 0.0 1,683.3 110.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 123.4 :,3 .,■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft.: 17,770  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10512 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Number: AHU8 

Typical Building Information 
Category Construction 

14 BRICK 

Use Occ. 
ADM & SUPPLY.ENL BRK ]   0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S        |       M T W TH F S 

Start Time 0                 0 0 0 0 0 0 

Stop Time 2400           2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPO 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heatinq HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060^ 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSG 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10512 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 110.2 

Sub Total 0.0 1,683.3 110.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 123.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 17,770  

10512 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. o 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10512 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 110.2 

Sub Total 0.0 1,683.3 110.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 123.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 34,496  

10512 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1860 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10512 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 i 

DDC Control 0.0 0.0 80.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 80.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 34,496  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10512 

System Number: AHU11 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1350 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10232 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 80.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 0.0 80.0 3 



ENERGY CALCULATIONS 

BUILDING 10514 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 45,719  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

10,514 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   I     Use Occ. Day 

14 BRICK           |ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3875 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,514 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 2.9 3  .■: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 45,719  

10,514 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.6683 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,514 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
.   . '      TOTAL 0.0 0.0 ™::   4.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft.: 11,430  
System Type 

10514 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1   

Category 
14 

Typical Building Information 
Construction Use 

BRICK ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 o 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 
 0 
2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 

CFM - CLG 0 

%OA 100.00% 

% Area 17.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCq 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10514 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 94.5 

Sub Total 0.0 1,683.3 94.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 105.9         .-;:-.3v: ■.'■/ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 11,430  

10514 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   |     Use Occ. Day 

14 BRICK          [ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10514 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 94.5 

Sub Total 0.0 1,683.3 94.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 105.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft: 11,430  
System Type 

10514 

System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU4   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation          j       S M T W TH F         |        S 

Start Time                                         0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UNICS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10514 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 94.5 

Sub Total 0.0 1,683.3 94.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 105^9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        10514 
Building Sq.Ft: 34,289  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU5       

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
15 

Typical Building Information 
Construction 

BRICK 

Use Occ. 
ADM & SUPPLY, ENL BRK [   0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 
0 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10514 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 I 
Duty Cycle 0.0 0.0 0.0 

] 

Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 81.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
,•>■■■■■:■•■,-. TOTAL 0.0 0.0 81.7 ::::'.— ■: 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 34,289  

10514 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT | 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC O.O0E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10514 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 81.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 o.o 81.7 3 



ENERGY CALCULATIONS 

BUILDING 10520 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,450 

10520 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BNIG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389^ 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10520 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 163.3 

Sub Total 0.0 8,501.7 163.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 176.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,450  

10520 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

171         BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHq 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10520 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.1 

Sub Total 0.0 4,791.4 31.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 33 5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,450  

10520 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

Category 
17 

Typical Building Information 
Construction 

BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kwrron 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |      78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP ::::.;SlNPUT:I:;^: 

HOAUH 0.00 0.00 
HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHQ 0.00E+00 0.00E+00 

HOAOH 257.00 257.00 
HOAOHC 158.00 158.00 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10520 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.:  12,450  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

10520 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17!         BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kVOTon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     65.00% 65.00% 

HOURS                    REQUIREDJ PRESENT 
CALCULATIONS                HR/YR   :   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP IFiNPUjiMI 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
Nsucq 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 O.00E+O0 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10520 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 583.3 

Sub Total 0.0 2,397.8 583.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,397;8 629.3 3 



ENERGY CALCULATIONS 

BUILDING 10522 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 43,886  

10,522 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category {Construction Use Occ. Day 

141         BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3875 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP ;:;;»;:1NPUT:ä>;: 

HOAUH 0.00 0.00 
HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 
HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,522 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 2.9 ,-■::■       ;3      - 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 43,886  

10522 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day    I 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI I 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations 
Start Time 
Stop Time 

M 

2400 2400 
0 

2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 

Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.6683 

kWHon 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP ;;s:;:::iNPUTi:i!;;:; 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10522 
12 

BASEBOARD RADIATION 
HE2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 129.4 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 129.4 4.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 10,972 

10522 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWH"on 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.O0E+O0 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10522 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 90.7 

Sub Total 0.0 1,683.3 90.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 101.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 10,972  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU2  

10522 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F         I        S 

Start Time 0 600 600 600 600 600                  0 

Stop Time 0 1700 1700 1700 1700 1700                 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        ]     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSO 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10522 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 90.7 

Sub Total 0.0 1,683.3 90.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 • 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 101.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 10,972  

10522 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM&SUPPLY.ENLBRK 0600-1700     MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 

CFM - CLG 0 
%OA 100.00% 

% Area 17.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCO 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 .    188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10522 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 90.7 

Sub Total 0.0 1,683.3 90.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
,   TOTAL 0.0 1,683.3 101.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 32,915  

10522 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M       | T W TH F          | S        I 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 24001 2400 2400 2400 2400 I 2400 I 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10522 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 78.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 78.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 32,915  

10522 

System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU6  

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
15 

Typical Building Information 
Construction 

BRICK 

Use 
ADM S SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 

CFM - CLG 0 

%OA 100.00% 

% Area 16.70% 

TON CAPC. 0 

MBTU CAPC. 0 

kWHon 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 O.00E+00 

DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10522 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 78.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 78.4 3 



ENERGY CALCULATIONS 

BUILDING 10524 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 45,746  
System Type 9 
System Name: CONVERTER AND PUMPS 

10,524 

System Number: HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK     0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M                T W TH F S 

Start Time 0 0                0 0 0 0 0 

Stop Time 2400 2400           2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 
 0 
2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3875 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,524 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 2.9 :3.       > 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 45,746  

10,524 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

Typical Building Information 
Category Construction   |     Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.6683 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,524 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
-:-■■■■:,-■: .TOTAL ;.::■.:; 0.0 0.0 4.9 ■■■■■::WV::::,-. XV'k 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 11,437  

10524 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   I     Use Occ. Day 

14 BRICK           ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M       | T W TH      | F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 I 1700 1700 1700 I 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.0OE+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10524 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 94.6 

Sub Total 0.0 1,683.3 94.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                      |;"v:-                  0.0 f             :       1,683.31                    -105,9:: .■<■>:-.ir. ^3--:-v. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 11,437  
System Type 

10524 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10524 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 94.6 

Sub Total 0.0 1,683.3 94.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 105v9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 11,437  

10524 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU4   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWfTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10524 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 94.6 

Sub Total 0.0 1,683.3 94.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 105;9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 34,310  

10524 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHQ 0.00E+00 O.0OE+00 
NSUCd 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10524 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 81.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 81.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 34,310  

10524 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 

CFM - CLG 0 
%OA 100.00% 

% Area 16.70% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
Dsq 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10524 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 81.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

■:W::-''::,TOTAL:    v: 0.0 0.0 81.7 3 



ENERGY CALCULATIONS 

BUILDING 10550 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 15,560 
System Type 
System Name: 
System Number: 

10550 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations s M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 8000 
CFM - CLG 0 

%OA 100.00% 
% Area 17.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kVOTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT    i LOOK-UP       INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10550 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,789.6 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 174.4 

Sub Total 0.0 12,801.7 174.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 63.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,801.7 237.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 15,560  

10550 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU2 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use                    _j Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S     ^ M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
8 Motor HP 

Load Factor 0.8 
CFM - HTG 5265 
CFM - CLG 0 

%OA 25.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !      83.10% 83.10% 

HOURS                    REQUIRED: PRESENT 
CALCULATIONS                 HR/YR    \    HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10550 
System Type 2 
System Name: H&V UNIT 
System Number: AHU2 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 14,042.8 0.0 
Optimum ST/SP 0.0 1,079.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 248.4 

Sub Total 0.0 15,122.3 248.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 89.7 
HWOA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 15;122.3 338.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 15,560  

10550 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU3 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations 
Start Time 
Stop Time 

M 
0 

2400 2400 

W 

2400 2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 4670 
CFM - CLG 0 

%OA 100.00% 
% Area 15.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWfTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR       HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSQ 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10550 
System Type 2 
System Name: H&V UNIT 
System Number: AHU3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 17,001.1 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 L                o.o 219.2 

Sub Total 0.0 18,308.0 219.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 79.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 18,308.0 298.4 ;...:;/■■.;,:, v^.:., 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 15,560  

10550 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU4 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400J 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F      __, S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 7430 
CFM - CLG 0 

%OA 5.00% 
% Area 24.00% 

TON CAPO 0 
MBTU CAPO 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRE^ PRESENT 
HR/YR   ;   HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT    i LOOK-UP!      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10550 
System Type 2 
System Name: H&V UNIT 
System Number: AHU4 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 25,236.9 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 350.7 

Sub Total 0.0 27,177.0 350.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 126.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL o.p 27,177.0 477.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 15,560  

10550 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU5 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0^ 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 6 

Load Factor 0.8 
CFM - HTG 3145 
CFM - CLG 0 

%OA 5.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60%|     81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10550 
System Type 2 
System Name: H&V UNIT 
System Number: AHU5 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 10,725.7 0.0 
Optimum ST/SP 0.0 824.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 146.1 

Sub Total 0.0 11,550.2 146.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 52.8 
HW OA Reset .   0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 11,550.2 198.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft: 15,560  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU6 

10550 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Cateqorv i Construction Use Occ. Day 

16          BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 4 

Load Factor 0.8 
CFM - HTG 600 
CFM - CLG 0 

%OA 0.00% 
% Area 1.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     79.00% 79.00% 

HOURS              REQUIRED! PRESENT 

CALCULATIONS                HR/YR   j   HR/YR 
Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC O.OOE+OO 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC O.OOE+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10550 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,614.1 0.0 
Optimum ST/SP 0.0 567.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 23.4 

Sub Total 0.0 7,181.9 23.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 8.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 7,181.9 31.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 15,560  

10550 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 7.40% 

TON CAPC. 0 
MBTU CAPC. 1.5064 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP             78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 O.OOE+00 

DDCCC 0.00E+00 O.00E+0O 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10550 
9 

CONVERTER AND PUMPS 
HE1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 3,349.5 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 108.1 

Sub Total 0.0 3,637.0 108.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 39.1 
HW OA Reset 0.0 0.0 11.1 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 3,637.0 158.3 3 



ENERGY CALCULATIONS 

BUILDING 10570 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,827  

10570 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV1 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation                  S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 11135 

CFM - CLG 0 
%OA 33.00% 

% Area 10.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     88.10% j     88.10% 

HOURS                    [REQUIRED PRESENT 
CALCULATIONS            !    HR/YR    I    HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT    ! LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 O.OOE+OOj 

DDCCC 0.00E+00 0.00E+00 j 

DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPTi       188.001           188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10570 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 23.9 

Sub Total 0.0 83,884.9 23.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■™■f:?^■■■^^TOTAL:-:::;:.•■.,;:. 0.0 83,884.9 30.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 10570 
Building Sq.Ft.: 25,828  

| System Type 2 
System Name: 
jsystem Number: 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT 
HV2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 700 

1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 27.5 

Load Factor 0.8 
CFM - HTG 11410 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     89.40% 89.40% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC, 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10570 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 97,585.7 0.0 
Optimum ST/SP 0.0 3,449.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 23.9 

Sub Total 0.0 101,035.1 23.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 101,035.1 30.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,827  

10570 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV3 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 6020 

CFM - CLG 0 
%OA 33.00% 

% Area 10.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        !     88.10% 88.10% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS           j   HR/YR   !   HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT      i 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 O.OOE+OO] 

COAUHQ 0.00E+00 0.00E+00 | 
HOAOH 15.77 15.77' 

HOAOHC 9.68 9.68! 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECO 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10570 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

i 

Night Setback 0.0 0.0 23.9 
Sub Total 0.0 83,884.9 23.9 I 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 30.0 :A-::■;::::■.■:. :*■■ "■-.■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 25,827 

10570 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                    2 
System Name:                   H&V UNIT 
System Number:                HV4 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 20 
Enter Weeks of Winter: 32 

Required Operation s M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH      !          F S 

Start Time 0 0 °J 0 0                   0 0 

Stop Time 2400 2400 2400 2400 2400              2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 4090 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS                    REQUIRED: PRESENT 
CALCULATIONS           \   HR/YR   I   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77!             15.77 i 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DCDUTYI 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10570 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 12.0 

Sub Total 0.0 83,884.9 12.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.1 
HW OA Reset 0.0 0.0 

0.0 
0.0 
0.0 
ao 

Chilled Water Reset 0.0 
Condenser Water Reset 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 i 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL ■■■■': 0.0 83,884.9 15.0 :.,,,::,:,,,;.;,,..,...,:..,3;.   „ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,827  
System Type 
System Name: 
System Number: 

10570 

H&V UNIT WITHOUT RETURN FAN 
MAU-1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical B uilding Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS                                      |    INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 18150 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% |     86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DCDUTYl 0.00 0.00 

DC DEMAN 0.17 0.17 
ECd 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10570 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-1 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 14.3 

Sub Total 0.0 56,826.3 14.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
.. :  TOTAL 0.0 56,826.3 18.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,827  
System Type 
System Name: 
System Number: 

10570 

H&V UNIT WITHOUT RETURN FAN 
MAU-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700j 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9200 
CFM - CLG 0 

% OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTUCAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS                    REQUIRED 
CALCULATIONS           \   HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP :::::::!::1NPÜm:-;-:: 

HOAUH 0.00 0.00 
HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 
HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10570 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.2 

Sub Total 0.0 56,826.3 7.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
[■ ■■'■       TOTAL 0.0 56,826.3 9.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 10570 
Building Sq.Ft: 25,827  
System Type 

| System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

181         BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16920 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHO 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHO 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHQ 9.68 9.68 
COAOQ 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECO 0.O0E+0O 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10570 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 14.3 

Sub Total 0.0 56,826.3 14.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.Ö1 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 18.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 25,827 

10570 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-4 

Typical Building Information 
Category Construction         Use                             Occ. Day 

18 BRICK            VEHMNTSHOP                      0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

! Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 

i Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20000 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED; PRESENT 
HR/YR       HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10570 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 14.3 

Sub Total 0.0 56,826.3 14.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                       . 0.0 56,826.3 18.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 25,827 

10570 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-5 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W TH 

2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10000 
CFM - CLG 0 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF                          |               1 
LOOK-UP VALUE 

EFFHP        i     86.70% |     86.70% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   !    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10570 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-5 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.2 

Sub Total 0.0 56,826.3 7.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
/■:':":" ■TOTAL- 0.0 56,826.3 9.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 25,827 

10570 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU6 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70%!     86.70% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS            i    HR/YR    j    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHd 9.68 9.68 
COAOG 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10570 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU6 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 12.0 

Sub Total 0.0 56,826.3 12.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.1 
HW OA Reset oTö1 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 15.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 25,827  
System Type 
System Name: 
System Number: 

10570 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

Typical Building Information 

Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S   __i M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 16100 

CFM - CLG 0 
%OA 100.00% 

% Area 2.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

10570 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 28,632.0 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 4.8 

Sub Total 0.0 29,644.0 4.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 29,644.0 6i0 .■3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,827  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HTP1 

10570 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 

s M T W TH F S 
0 0 CL 0 0 0 0 

2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 3.587 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     81.60% 81.60% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS           i   HR/YR   !   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10570 
12 

BASEBOARD RADIATION 
HTP1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 57.4 

Sub Total 0.0 12,616.7 57.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 14.7 
HW OA Reset 0.0 0.0 26.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 98.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 25,827  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP2 

10570 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.62 

kWHon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHCl 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 O.OOE+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10570 
9 

CONVERTER AND PUMPS 
HTP2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 34.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 34.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 25,827  

10570 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S      j M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.258 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIREDl PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10570 
9 

CONVERTER AND PUMPS 
HTP3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 31.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 31.5 3 



ENERGY CALCULATIONS 

BUILDING 10580 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 27,310  

10580 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 11135 

CFM - CLG 0 
%OA 100.00% 

% Area 10.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        !     88.10% 88.10% 

HOURS             REQUIRED! PRESENT 
CALCULATIONS        !  HR/YR I HR/YR 

Coolinq HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+OO 0.00E+00 
HOAOH 15.77 15.77 

HOAOHQ 9.68 9.68 
COAOC O.OOE+OO 0.00E+00 

COAOHC O.OOE+OO 0.00E+00 
DC DUTY O.OOJ 0.00 

DC DEMAN 0.17 0.17 

ECC O.OOE+OO 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCQ 0.00E+00 0.00E+00 
NSUCHC! 0.00E+00 0.00E+00 

DDCCHd 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10580 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 25.3 

Sub Total 0.0 83,884.9 25.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 31.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 27,310  

10580 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV2 

Typical Building Information 
Category 

18 

Construction 
BRICK 

Use Occ. 
VEH MNT SHOP 0700-1900 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M    J T W TH F S 

| Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 27.5 

Load Factor 0.8 
CFM - HTG 11410 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWHon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     89.40% 89.40% 

HOURS                    REQUIRED 
CALCULATIONS            j    HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHCl 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.0OE+0O 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10580 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 97,585.7 0.0 
Optimum ST/SP 0.0 3,449.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 25.3 

Sub Total 0.0 101,035.1 25.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 101,035.1 31.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 27,310  

10580 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV3 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 6020 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT! 
HR/YR   S 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP tmimitx^ 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 ; 
COAOO 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10580 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 25.3 

Sub Total 0.0 83,884.9 25.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 31.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 27,310 

10580 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

2 
H&V UNIT 
HV4 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700j 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S       j 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 4090 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWfTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 | 

DC DEMAN 0.17 0.171 
ECCI 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSÖ 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10580 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 12.6 

Sub Total 0.0 83,884.9 12.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 15.9 i:-::-.':" ■■>*"*■■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 27,310  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-1       

10580 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 18150 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
^HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP ,^v;:lNPUTl|l 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC O.OOE+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOCl 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10580 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 15.2 

Sub Total 0.0 56,826.3 15.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
^/^-TOTAL^;-':" 0.0 56,826.3 19.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 27,310  
System Type 
System Name: 
System Number: 

10580 

H&V UNIT WITHOUT RETURN FAN 
MAU-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9200 

CFM - CLG 0 
%OA 100.00% 

% Area 3.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS                    REQUIRED 
CALCULATIONS                 HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP VSÄINPUT'1:--/ 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHCI 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17J 0.17 

ECCl 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10580 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.6 

Sub Total 0.0 56,826.3 7.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
./■"■:;.   TOTAL ■ 0.0 56,826.3 9.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 27,310  
System Type 
System Name: 
System Number: 

10580 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 °j 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS                                      '    INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16920 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPO 0 
MBTU CAPC. 0 

kWfTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     86.70% |     86.70% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS           i   HR/YR   !   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOq 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10580 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 15.2 

Sub Total 0.0 56,826.3 15.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 19.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 27,310  
System Type 
System Name: 
System Number: 

10580 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT WITHOUT RETURN FAN 
MAU-4 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

I Required Operation S M T W TH F S 

Start Time 0^ 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20000 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCl 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10580 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-4 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 15.2 

Sub Total 0.0 56,826.3 15.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 19.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 27,310  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10580 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Number: MAU-5 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH   j F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10000 
CFM - CLG 0 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWH-on 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED; PRESENT 
HR/YR   I    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT    j LOOK-UP i      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHG 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10580 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-5 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.6 

Sub Total 0.0 56,826.3 7.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 9.5 3   ..- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 27,310  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU6       

10580 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

% OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% |     86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10580 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU6 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 12.6 

Sub Total 0.0 56,826.3 12.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 15.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 27,310  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-7  

10580 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 2.00% 

TON CAPO 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 j 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10580 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 28,632.0 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 5.1 

Sub Total 0.0 29,644.0 5.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 1.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 29,644.0 6.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 27,310  

| System Type 12 
System Name: BASEBOARD RADIATION 
[system Number: HTP1  

10580 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 3.587 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP ;:;>:0;:INPU^:::i- 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 
DDCCHÖ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10580 
12 

BASEBOARD RADIATION 
HTP1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 60.7 

Sub Total 0.0 12,616.7 60.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 15.5 
HW OA Reset 0.0 0.0 26.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 102.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 27,310  

| System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP2 

10580 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.62 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHCj 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10580 
9 

CONVERTER AND PUMPS 
HTP2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 34.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 34.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 27,310  

10580 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.258 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK.UP :Äi«p:UT^:;;::: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10580 
9 

CONVERTER AND PUMPS 
HTP3 

05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
.Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 31.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 31.5 3 



ENERGY CALCULATIONS 

BUILDING 10610 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,452  
System Type 
System Name: 
System Number: 

10610 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 ÖOOj 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 

CFM - CLG 0 
%OA 100.00% 

% Area 21.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kWHon 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        j     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP ::;'?-;INPUT:S::XS 

HOAUH 0.00 0.00 
HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHC 0.00E+00 0.00E+00 

HOAOH 257.00 257.00 
HOAOHC 158.00 158.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10610 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 163.3 

Sub Total 0.0 8,501.7 163.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 176.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,452  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU-2  

10610 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
0 Start Time 0 600 600 600 600 600 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS   ■■■;::;■;■■■:!# INPUT 

Motor HP 1 

Load Factor 0.8 

CFM - HTG 210 

CFM - CLG 0 

%OA 100.00% 

% Area 4.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 
COAUHC 0.00E+00 0.00E+00 

HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCq 0.00E+00 0.00E+00 
NSUCHG 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10610 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.1 

Sub Total 0.0 4,791.4 31.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 33.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,452  
System Type 9 
System Name: CONVERTER AND PUMPS 

10610 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Number: HE1 

Typical Building Information 

Category I Construction Use Occ. Day 

17           BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 0.2602 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS            ;    HR/YR    !    HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP .:¥S;:|NPUT:;f::::;i;:;; 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC O.OOE+OOj 0.00E+00 

DSO 4.84E+03 
NSC 6.25E+04 

4.84E+03 
625E+04 

FV                0 0 
CHWR L          9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10610 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 :.:3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,452  

10610 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

Typical Building Information 

Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time Oj 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 75.00% 
TON CAPC. 0 

MBTU CAPC. 0.1117 
kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        j     65.00% 65.00% 

HOURS                    REQUIRED; PRESENT 
CALCULATIONS                HR/YR        HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHO 0.00E+00 0.00E+00' 
HOAOH 257.00 257.00 

HOAOHC 
COAÖC 

158.00 
0.00E+00 

158.00. 
0.00E+00 I 

COAOHG 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECO 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. I 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10610 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 i 
Night Setback 0.0 0.0 583.3 i 

Sub Total 0.0 2,397.8 583.31                                     ! 
Economizer 0.0 0.0 0.0 I 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.8 

I 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
..-■;,■.    TOTAL  v 0.0 2,397.8 629.4 :■--■:■■:;:, :::::.3:'>:v-: 



ENERGY CALCULATIONS 

BUILDING 10612 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 53,892  

10,612 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS JNPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.5123 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSQ 4.86E+04 4.86E+04 

F^ 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,612 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 ■'"■-■■.■■■■". 3.8 3    ■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 53,892  

10,612 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM&SUPPLY.ENLBRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

:;:S^NPUTS^^ INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.9801 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        ]     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,612 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HWOA Reset 0.0 0.0 7.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 ■■■■':■:•.:, 7.3 ,3 .. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.:  18,323   

10612 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU-1 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category {Construction Use Occ. Day 

14           BRICK ADM & SUPPLY.ENL BRK W 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W  TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4779 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
,   HR/YR 

1,300 

PRESENT 
HR/YR 

~ 3,360~ Cooling HRSON 
Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Coolinq HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+OO 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHO 0.00E+OO 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 

  DDCCHC 0.00E+00 0.00E+O0 

DDCCC 0.00E+00 O.OOE+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10612 
System Type 14 
System Name: VENTILATION 
System Number: AHU-1 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0j 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 

TOTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,323  
System Type 
jSystemName: VENTILATION 
System Number: AHU2 

10612 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
|          Category Construction Use Occ. !    Day 

I                                14 
BRICK ADM & SUPPLY.ENL BRK 0600-1700 ■ MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W       I TH F S 

Start Time 0 600 600 600! 600 600 0 

I Stop Time 0 1700 1700 1700! 1700 1700 o| 

Present Operations S M T W       !     TH F S 

Start Time 0 0 0 0!            0 0 0 

Stop Time 2400 2400 2400 2400!       2400 2400 2400 

^    -INPUTS    ■■.:::.■ INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
I   HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON I        2,080 5,376 
C/H HRSON i        3,389 8,760 
Cooling HRSAV - I        2,060 
Heating HRSAV !         3,296 
C/H HRSAV I         5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHCi 110.07 110.07 
COAOq O.OOE+00 0.00E+00 

COAOHCi O.00E+OO 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHq 0.00E+00 0.00E+00 

DDCCÖ 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10612 
System Type 14 
System Name: VENTILATION 
System Number: AHU2 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS L          kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 ! 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL   ■   :-::■■-: 0.0 5,092.0 ■■   0.0 :;,.;   .3:'' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft:  18,323  

10612 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU3 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S     _^ M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time o 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10612 
System Type 14 
System Name: VENTILATION 
System Number: AHU3 

12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
:. .TOTAL  ■:■::■■■:■-:.     ■   ■   '        ""■"".K^,«:,;.            ..■:'...0.0 f-^}        -■   5,092.0 |                          0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 18,323_ 

10612 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU-4 

Typical Building Information 
Category {Construction Use Occ. Day 

141         BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 4779 
CFM - CLG 0 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHq 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10612 
System Type 14 
System Name: VENTILATION 
System Number: AHU-4 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,323  

10612 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM S SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 

CFM - CLG 0 

%OA 100.00% 

% Area 12.75% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 

NSQ 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10612 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 113.6 

Sub Total 0.0 1,683.3 113.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 127.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,323  

10612 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU7       

Typical Building Information 

Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI I 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 

CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10612 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 113.6 

Sub Total 0.0 1,683.3 113.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 127.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,323  

10612 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU8   

Typical Building Information 
Category Construction 

14 BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10612 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 113.6 

Sub Total 0.0 1,683.3 113.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 127.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 18,323  

10612 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KCM/LC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM&SUPPLY.ENLBRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0j 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

■: INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCd 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10612 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 113.6 

Sub Total 0.0 1,683.3 113.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 127,3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 35,569  
System Type 
System Name: 
System Number: 

10612 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1860 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10612 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 83.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0,0 83.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 35,569  

10612 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 

2400 2400 2400 

W 
0 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

;;>;- /INPUTS- ::■■";;;:: INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1350 

CFM - CLG 0 
%OA 100.00% 

% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 

NSO 0.00E+00 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10512 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 80.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 80.7 .... ,3, 



ENERGY CALCULATIONS 

BUILDING 10614 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 44,510  

10,614 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 OJ 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3875 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00%|     78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV^ 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,614 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 2.9 :■::■■-3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 44,510  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

10,614 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F     __, S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPO 0 
MBTU CAPO 0.6683 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,614 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL    ■■■                                    :::|:

: ■:..:.■■                   0.0|                    ....    0.0 j                            4;9 -:-*.-:-;,::::3;V-:-: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 11,128  

10614 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Typical Building Information 
Category 

14 

Construction 
BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation          |       S M T W TH F S 

Start Time                                         0 600 600 600 600 600 0 

Stop Time                          |              0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 

CFM - CLG 0 
%OA 100.00% 

% Area 17.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10614 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 92.0 

Sub Total 0.0 1,683.3 92.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 103.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 11,128  

10614 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK     0600-1700  | MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S        I       M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

-■;;■■■:■:- INPUTS INPUT 

Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 

CFM - CLG 0 

%OA 100.00% 

% Area 17.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 
Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10614 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 92.0 

Sub Total 0.0 1,683.3 92.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
a:::-: TOTAL 0.0 1,683.3 103.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 11,128  

10614 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10614 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 92.0 

Sub Total 0.0 1,683.3 92.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 11.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL    "■■■...;■■■:;: 0.0 1,683.3 103.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 33,383  

10614 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU5   

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
15 BRICK 

Use 
ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 

M 

2400 2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10614 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 79.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 79.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 33,383  

10614 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building information 

Category Construction Use Occ. Day 
15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F                  S 

Start Time 0 0 0 0 0^ 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 

CFM - CLG 0 
%OA 100.00% 

% Area 16.70% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.0OE+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10614 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 79.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 79.5 3, 



ENERGY CALCULATIONS 

BUILDING 10620 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 13,225  
System Type 
System Name: 
System Number: 

10620 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical B uilding Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

! Required Operation S M T W TH F S 

Start Time L_       ° 600 600 600 600 600 0j 

! Stop Time o 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR   i   HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT    | LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10620 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: AHU1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 173.5 

Sub Total 0.0 8,501.7 173.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL o;o 8,501.7 186.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 13,225 

10620 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU-2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVOTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHO 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10620 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 33.0 

Sub Total 0.0 4,791.4 33.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL oTol 4,791.4 35.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 10620 
Building Sq.Ft.: 13,225  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction         Use Occ. Day 
17 BRICK            BNHQBLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 L           ° 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     78.00% j     78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOQ 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10620 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 13,225  
System Type 12 
System Name: BASEBOARD RADIATION 
System Number: HE2 

10620 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
17 BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 

MBTU CAPC. 0.1117 
kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS                    |REQUIRED| PRESENT 
CALCULATIONS           :   HR/YR   i   HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP '■mtmiitm 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCO 0.00E+00 0.00E+00 
NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10620 
12 

BASEBOARD RADIATION 
HE2 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 619.6 

Sub Total 0.0 2,397.8 619.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 48.0 
HW OA Reset 0.0 0.0 0.8 

i 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 I 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■:■-■ ■■:■'■■■ ■-■■ TOTAL:-.... 0.0 2,397.8 668.4 W :■ 3  ■., 



ENERGY CALCULATIONS 

BUILDING 10622 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 52,990  
System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

10622 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3875 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,900 3,360 
Heating HRSON 3,040 5,376 
C/H HRSON 4,954 8,760 
Cooling HRSAV 1,460 
Heating HRSAV 2,336 
C/H HRSAV 3,806 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 

"ESTIMATED PUMP ON 50% OF UNOCCUPIED HOURS 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10-Apr-95 
PAGE 2 OF 2 

10622 
9 

CONVERTER AND PUMPS 
HE-1 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 3,572.8 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 3,860.3 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 3,860.3 2.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 52,990  

10,622 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.9801 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

3,360 
5,376 
8,760 

PRESENT 
HR/YR 

3,360 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR; 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,622 
12 

BASEBOARD RADIATION 
HE-2 

01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          I                          00|                         ■ 0.0 (■                          7.3 ■a: ::: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,017  
System Type 14 
System Name: VENTILATION 
System Number: AHU-1  

10622 

Category Construction 
14 

Typical Building Information 

BRICK 

Use 
ADM & SUPPLY.ENL BRK V   0600-1700 

Occ. Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4779 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 A 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

r            CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+O0 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 O.OOE+OO 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10622 
System Type 14 
System Name: VENTILATION 
System Number: AHU-1 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MHtyr 

Schedule ST/SP 0.0 4,666.1 0.0 

Optimum ST/SP 0.0 425.8 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 0 

TOTAL                                        I                         0.0|                   5,092.01                         0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 

18,017 
10622 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                  14 
System Name:                   VENTILATION 
System Number:                 AHU-2 

Typical Building Information 

Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK V 0600-1700 MON-FRI 

Enter Weeks of Summer: 20 

Enter Weeks of Winter: 32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4779 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

Cooling HRSON 

REQUIRED 
HR/YR 

1,300 

PRESENT 
HR/YR 

3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389^ 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHO 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 O.OOE+OO 

ECHC 0.00E+00 O.OOE+00 

NSUCC 0.00E+O0 O.OOE+00 

NSUCHC 0.00E+00 0.00E+O0 

DDCCHC 0.0OE+O0 0.00E+00 

  DDCCC 0.00E+00 O.OOE+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

  OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10622 
System Type 14 
System Name: VENTILATION 
System Number: AHU-2 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 4,666.1 0.0 

Optimum ST/SP 0.0 425.8 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 o.o"> 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 0 

TOTAL 0.0 5,092.0 0.0 ■o,.. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 18,017 

10622 

System Type 
System Name: 
System Number: 

1i  
VENTILATION 
AHU3 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
I          Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W       I TH F S 
Start Time 0 600 600 600! 600 600 0 

Stop Time 0 1700 1700 17001 1700 1700 0 

Present Operations S M        I        T W        I     TH F S 

Start Time 0 0                  0 Oi             0 0 0 
Stop Time 2400 2400|         2400 2400!        2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.OOE+O0 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV o L             ° 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



E M C ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 10622 
System Type 14 
System Name: VENTILATION 
System Number: AHU3 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 ■3. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 18,017 

10622 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

VENTILATION 

AHU4 

Category 
Typical Building Information 

{Construction Use 
141 BRICK ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation i     s M T W TH F S 

Start Time ! 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations !       S M T W TH F S        I 

Start Time i            o 0 0 0 0 0 0 

Stop Time i          2400 2400 2400 2400 2400 2400 2400 I 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4779 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP              79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
!    HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT     LOOK-UP INPUT 
HOAUHI           0.00 0.00 

HOAUHCl           0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHÖ 0.00E+00 0.00E+00 
HOAOHl      220.75 220.75 

HOAOHQ       110.07 110.07 
COAOCj 0.00E+00 0.00E+00 

COAOHC1 0.00E+00 0.00E+00 
DC DUTY]          0.00 0.00 

DC DEMAN |          0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCCI 0.00E+00 0.00E+00 

NSUCHQ' 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FVi               0 0 
CHWRi          9.57 9.57 

OAR!          7.40 7.40 
OPT       188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10622 
System Type 14 
System Name: VENTILATION 
System Number: AHU4 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 v : ■■3:-V:" 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 18,017 

10622 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU6 

Typical Building Information 
Category Construction Use Occ.  _, Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH   _, F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 

CFM - CLG 0 

%OA 100.00% 

% Area 12.75% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10622 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 111.8 

Sub Total 0.0 1,683.3 111.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 125.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 18,017  

10622 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU7   

Typical Building Information 
Category Construction 

14 BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10622 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 111.8 

Sub Total 0.0 1,683.3 111.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 125.2 ', :v 3 : 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 18,017  

10622 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU8   

Typical Building Information 
Category Construction   |     Use Occ. Day 

14 BRICK           |ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 17001          1700 1700 1700 1700 0 

Present Operations S M T        |       W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

■■     INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10622 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 111.8 

Sub Total 0.0 1,683.3 111.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 125.2 3   ; 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 18,017  

10622 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU9   

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T        |       W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

:ä-\--:::,:-INPUTS" \.-" INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSG 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10622 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 111.8 

Sub Total 0.0 1,683.3 111.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          j                          0.01                   1,683.31                      125.2 .3: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 34,973  
System Type 
System Name: 
System Number: 

10622 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F         |        S 

Start Time 0 0 0 0 0 0                 0 

Stop Time 2400 2400 2400 2400 2400 24001         2400 

Present Operations          j       S M T W TH F S 

Start Time                                         0 0 0 0 0 0 0 

Stop Time                           |         2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1860 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCG 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10622 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 81.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0,0 81.9 3. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 34,973  
System Type 
System Name: 
System Number: 

10622 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32J 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH   j F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1350 
CFM - CLG 0 

%OA 100.00% 
% Area 19.30% 

TON CAPO 0 
MBTU CAPO 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS                    REQUIRED 
CALCULATIONS            j    HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHQ 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10622 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 81.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 81.9 $ 



ENERGY CALCULATIONS 

BUILDING 10630 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft.: 12,452  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10630 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Number: AHU1 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.40% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10630 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 166.4 

Sub Total 0.0 8,501.7 166.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 179.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft: 12,452  
System Type 

10630 

System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F         I        S 

Start Time 0 600 600 600 600 600                 0 

Stop Time 0 1700 1700 1700 1700 1700                 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 3.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 L       8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 O.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10630 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 28.0 

Sub Total 0.0 4,791.4 28.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL   ,:::-.-;',:,;;,■;;■::.'                              .  . 0.0 4,791.4 30.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.:  12,452  

10630 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

Typical Building Information 
Category Construction 

17 BRICK 

Use 
BN HQ BLDG 

Occ. 
0600-1700 

Day 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10630 
12 

BASEBOARD RADIATION 
HE2 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 583.3 

Sub Total 0.0 2,397.8 583.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.0 i                   2,397.81                      629.4 .■■:.m^:\ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 12,452 

10630 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE1 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT I 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 
Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.2602 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP :::.:::;MNPUT:S3:>:: 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10630 
9 

CONVERTER AND PUMPS 
HE1 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS 
Schedule ST/SP 
Optimum ST/SP 

Night Setback 

Duty Cycle 
Demand Limit 

Sub Total 
Economizer 
Ventilation/Recirculation 
DDC Control  
HW OA Reset 
Chilled Water Reset 
Condenser Water Reset 
Chiller Demand Limit 

kW/yr 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 

TOTAL 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

kWh/yr 
5,041.0 

287.5 
0.0 
0.0 
0.0 

5,328.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

5,328.6 

MBtu/yr 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.9 
0.0 
0.0 
0.0 

1.9 

MH/yr 



ENERGY CALCULATIONS 

BUILDING 10632 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 51,794  

10,632 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS   : ':-, INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.5123 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV Qj 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPt 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,632 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 3.8 ■-....;: 3.     : 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 51,794  

10,632 

System Type 
System Name: 
[system Number: 

12 
BASEBOARD RADIATION 
HE-2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.9801 

kVOTon 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,632 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 7.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
.     TOTAL 0.0 0.0 7.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 17,610  
System Type 14 
System Name: VENTILATION 
System Number: AHU-1  

10632 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK V 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH    J F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700|                0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4779 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kwrron 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

1,300 

PRESENT 
HR/YR 

3^360 Cooling HRSON 
Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOKUP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+O0 O.OOE+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 |_              0.17 
ECO 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC O.00E+O0 0.0OE+00 

NSUCHC O.OOE+00 0.0OE+0O 

DDCCHC 0.00E+O0 O.OOE+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 12-Apr-95 

PAGE 2 OF 2 

Bldg Number: 10632 
System Type 14 
System Name: VENTILATION 
System Number: AHU-1 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 0 

TOTAL 0.0 5,092.0 0.0 0 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        10632 
Building Sq.Ft.: 17,610  
System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU2 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical B uilding Information 
Category Construction Use Occ. Day    | 

141          BRICK ADM&SUPPLY.ENLBRK 0600-1700 MON-FRI  i 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation I      s M T W TH F          I S 
Start Time !                0 600 600 600 600 600 | 0 

Stop Time !                0 1700 1700 1700 1700 1700 i 0 

Present Operations           i       S M T W TH F          I        S 
Start Time                           i               0 0 0 0 0 0|               0 
Stop Time                           i         2400 2400 2400 2400 2400 2400!          2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4566 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP              79.00% 79.00% 

HOURS 
I    CALCULATIONS 

REQUIRED 
i    HR/YR 

PRESENT 
HR/VR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3.296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH! 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOHl 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY! 0.00 0.00 

DC DEMAN ! 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0! 
CHWR 9.57 9.57! 

OAR 7.40 7.40, 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

BIdg Number: 
System Type 
System Name: 

10632 
14 

VENTILATION 
System Number: AHU2 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cvcle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
v#s; TOTAL 0.0 5,092.0 0.0 ;■■;,,      3:.,y 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.:  17,610   

10632 

System Type 
System Name: 
System Number: 

14 
VENTILATION 
AHU-3 

EMC NO.: 1406-006 

DATE: 12-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK V 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T I       W 

Start Time 0 600 600 600 

Stop Time 0 1700 1700 1700 

TH F I       s 
600 600l 

~i70cT 
0 

1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 
9400 

o" 
2400 

0 
2400 

Stop Time 2400 2400 24UU 

INPUTS INPUT 

Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4566 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

1 OOK-UP VALUE 

EFFHP |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
i    HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT    } LOOK-UP] INPUT 

HOAUH           0.00 0.00 

HOAUHC 0.00 0.00 
"" O.ÖÖE+OÖ" COAUC 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECO 0.00E+00 0.00E+ÖCT 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 5.84E+0r 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR           7.40 7.40 

OPT|       188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10632 
System Type 14 
System Name: VENTILATION 
System Number: AHU-3 

Date: 12-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 
0.0 Chilled Water Reset 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 

TOTAL 0.0 5,092.0 0.0 a 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 17,610  
System Type " 
System Name: VENTILATION 
System Number: AHU4  

10632 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category ! Construction 

14 BRICK 

Use 
ADM S SUPPLY.ENL BRK 

Occ. Day 
0600-1700   j MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 4779 

%OA 100.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

|            HOURS 
I    CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

iCooling HRSON 1,300 3,360 
;Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+0O 

COAUHC  0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOQ 0.00E+00 0.00E+00 

COAOHCl 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECQ 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCd 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0I 
CHWR 9.57 9.57 S 

OAR 7.40 7.40! 
OPT 188.00 188.00' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10632 
System Type 14 
System Name: VENTILATION 
System Number: AHU4 

Date: 01-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,666.1 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,092.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,092.0 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft.: 17,610  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10632 

System Number: AHU6 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+Q0 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10632 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683,3 122.3 ..■■"\.,.,,v.:-';3.w. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft.: 17,610  
System Type 

10632 

System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU7   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use                    _, Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS                 . INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 

CFM - CLG 0 
%OA 100.00% 

% Area 12.75% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10632 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU7 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 122.3 :■ '■- 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 17,610  

10632 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU8   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
14 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 

CFM - CLG 0 

%OA 100.00% 

% Area 12.75% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        I     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHO 0.00E+00 0.00E+00 

DDCCC O.00E+0O 0.00E+00 

DSC 5.84E+03 5.84E+03 

NSC 4.86E+04 4.86E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10632 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU8 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.0 (                   1,683.31                       122.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft.: 17,610    _ 
System Type 

10632 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 750 
CFM - CLG 0 

%OA 100.00% 
% Area 12.75% 

TON CAPC. 0 
MBTU CAPC. 0 

kWHon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

02-Apr-95 
PAGE 2 OF 2 

10632 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU9 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 109.2 

Sub Total 0.0 1,683.3 109.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 13.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 122.3 .:":■:,:        3     " 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 34,184  
System Type 

10632 

System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU10   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
15 

Typical Building Information 
Construction 

BRICK 

Use 
ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

0 
2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 1860 

CFM - CLG 0 

%OA 100.00% 

% Area 19.30% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 O.OOE+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10632 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 83.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
     TOTAL    ::■■■ 0.0 0.0 83.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 34,184  

10632 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M   _| T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1350 

CFM - CLG 0 
%OA 100.00% 

% Area 19.30% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bidg Number: 
System Type 
System Name: 
System Number: 

10632 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU11 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 80.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 80.0 3 



ENERGY CALCULATIONS 

BUILDING 10640 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,452  
System Type 
System Name: 
System Number: 

10640 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 

W 
600 600 

1700 1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1230 
CFM - CLG 0 

%OA 100.00% 
% Area 21.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWHon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS                    REQUIRED 
CALCULATIONS           I    HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP ::^::.-;-;:jNRÜT:-::;:i 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10640 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 8,214.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 163.3 

Sub Total 0.0 8,501.7 163.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 12.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,501.7 176.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 12,452 

10640 

System Type 
System Name: 
[System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
AHU-2 

Typical Building Information 
!          Category Construction Use Occ. Day 
! 17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation I        s M T W TH F S 

Start Time !           o 600 600 600 600 600 0 

Stop Time i           o 1700 1700 1700 1700 1700 0 

i Present Operations 
! Start Time 
'Stop Time 2400 

M 

2400 2400 

W TH 

2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 210 
CFM - CLG 0 

%OA 100.00% 
% Area 4.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     69.20% 69.20% 

HOURS               REQUIRED! PRESENT 

CALCULATIONS                HR/YR   !   HR/YR 
Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP ■i'i-jWiiPUTSA?-' 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+OO 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC O.OOE+00 0.00E+00 

COAOHC O.OOE+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC O.OOE+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10640 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,629.4 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.1 

Sub Total 0.0 4,791.4 31.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,791.4 33.5 Ki:-:]-/^:-Sm. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,452  

10640 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 0.2602 
kwrron 0 

MOSON 7 
EFF 1 

LOOK-UP VALUE 
EFFHP        !     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 4.84E+03 4.84E+03 

NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10640 
9 

CONVERTER AND PUMPS 
HE1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 5,041.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,328.6 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 1.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,328.6 1.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,452  

10640 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

17 BRICK BN HQ BLDG 0600-1700 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

i Present Operations 
! Start Time 
| Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 75.00% 

TON CAPC. 0 
MBTU CAPC. 0.1117 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 257.00 257.00 

HOAOHC 158.00 158.00 
COAOC 0.00E+00 0.00E+00 

COAOHO 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHq 0.00E+00 0.00E+00 

DDCCq 0.00E+00 0.00E+00 
DSC 4.84E+03 4.84E+03 
NSC 6.25E+04 6.25E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

04-Apr-95 
PAGE 2 OF 2 

10640 
12 

BASEBOARD RADIATION 
HE2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,268.5 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 583.3 

Sub Total 0.0 2,397.8 583.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.2 
HW OA Reset 0.0 0.0 0.8 
Chilled Water Reset 0.0 0.0 0.0 i 

Condenser Water Reset 0.0 0.0 0.0 
1 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 
l 

3 
TOTAL 0.0 2,397.8 629.4 3 



ENERGY CALCULATIONS 

BUILDING 10642 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 43,790  

10,642 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE-1 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KCM/LC 

PAGE 1 OF 2 

Typical Building Information 
Category 

14 

Construction Use Occ. 
BRICK ADM & SUPPLY.ENL BRK     0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S      J M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3875 

kW/Ton 0 
MOSON                      _, 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,642 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 2.9 ■v.:,.3..: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 43,790  

10,642 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH      |         F S 

Start Time 0 0 0 0 0                   0 0 

Stop Time 2400 2400 2400 2400 24001            2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.6683 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,642 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
...TOTAL   -.■■', 0.0 0.0 4.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 10,948  

10642 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M       !        T w TH F S 

Start Time 0 600             600 600 600 600 0 

Stop Time 0 1700           1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSO 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10642 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 90.5 

Sub Total 0.0 1,683.3 90.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 101.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 10,948  

I System Type 
System Name: 
[System Number: 

10642 

H&V UNIT WITHOUT RETURN FAN 
AHU2   

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F          |        S 

Start Time 0 600 600 600 600 600                 0 

Stop Time 0 1700 1700 1700 1700 1700                  0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10642 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 90.5 

Sub Total 0.0 1,683.3 90.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 101.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 10,948  

10642 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M      J T W TH F S 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 

 0 
2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

1,300 
2,080 
3,389 
2,060 
3,296 
5,371 

PRESENT 
HR/YR 

3,360 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10642 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 90.5 

Sub Total 0.0 1,683.3 90.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 101.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 32,843  

10642 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

..'::. INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 

CFM - CLG 0 

%OA 100.00% 

% Area 16.70% 

TON CAPC. 0 

MBTU CAPC. 0 

kWHon 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10642 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 78.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 78.2 3::l 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 32,843  

10642 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6   

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. I    Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 I SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kwrron 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10642 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 78.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 78.2 3' 



ENERGY CALCULATIONS 

BUILDING 10644 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 40,864 

10,644 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HE-1 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH     I         F S 

Start Time 0 0 0 0 0                   0 0 

Stop Time 2400 2400 2400 2400 24001            2400 2400 

Present Operations S M        |        T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.3875 

kW/Ton 0 
MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376J 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,644 
9 

CONVERTER AND PUMPS 
HE-1 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 287.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 287.5 2.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.:  40,864  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE-2 

10,644 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

14 

Construction 
BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 °J 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M       |        T W TH F         I        S 

Start Time 0 0 0 0 0 0                 0 

Stop Time 2400 2400 2400 2400 2400 2400           2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.6683 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 .    0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10,644 
12 

BASEBOARD RADIATION 
HE-2 

Date: 01-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                            |                            O.Of                            0.01                            4.9 ■'".'•>■,:;■:. :,:3".:, 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 10,216  

10644 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

14 

Construction 
BRICK 

Use 
ADM & SUPPLY.ENL BRK 

Occ. 
0600-1700 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1700 
600 

1700 

W 
600 

1700 

TH 
600 

1700 
600 

1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10644 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 84.5 

Sub Total 0.0 1,683.3 84.5 
Economizer 0.0 0.0 0.0J 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 94.6 ..,:.,:,:3,:    -. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 10,216  

10644 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI | 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10644 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU2 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 84.5 

Sub Total 0.0 1,683.3 84.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 1,683.3 94.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 10,216  

10644 

EMC NO.: 1406-006 

DATE: 02-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

Typical Building Information 
Category Construction Use Occ. Day 

14 BRICK ADM & SUPPLY.ENL BRK 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 
0 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 770 
CFM - CLG 0 

%OA 100.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 220.75 220.75 

HOAOHC 110.07 110.07 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 5.84E+03 5.84E+03 
NSC 4.86E+04 4.86E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10644 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU4 

02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 1,626.4 0.0 
Optimum ST/SP 0.0 56.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 84.5 

Sub Total 0.0 1,683.3 84.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.0 f                   1,683.3'j-                       94.6 '■:"-.'-::■",.'■ ■::....3::::.: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 30,648  

10644 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Typical Building Information 
Category Construction Use Occ. Day 

15 BRICK ADM & SUPPLY, ENL BRK 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 

W 

2400 2400 

TH 

2400 2400 2400 

Present Operations S M       |        T W TH F S 

Start Time 0 0                0 0 0 0 0 

Stop Time 2400 2400           2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1300 
CFM - CLG 0 

%OA 100.00% 
% Area 16.70% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCQ 0.00E+00 0.00E+00 
DSC 1.40E+04 1.40E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10644 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU5 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 73.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 73.0 ..3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 30,648  

10644 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6   

Category 
15 

Typical Building Information 
Construction Use 

BRICK ADM & SUPPLY, ENL BRK 

Occ. 
0000-2400 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 01-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 1060 

CFM - CLG 0 

%OA 100.00% 

% Area 16.70% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 1.40E+04 1.40E+04 

NSC 0.00E+00 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10644 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Date: 02-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEM kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 73.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 0.0 73,0 3 



ENERGY CALCULATIONS 

BUILDING 10650 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,578  
System Type 
System Name: 
System Number: 

10650 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W      j TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 8000 
CFM - CLG 0 

%OA 100.00% 
% Area 17.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     83.10% 83.10% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS           |   HR/YR   !   HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECG 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

06-Apr-95 
PAGE 2 OF 2 

10650 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU1 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,789.6 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 174.4 

Sub Total 0.0 12,801.7 174.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 63.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,801.7 237.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 12,578  
System Type 
System Name: 
System Number: 

10650 

H&V UNIT 
AHU2 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 8 

Load Factor 0.8 
CFM - HTG 5265 
CFM - CLG 0 

%OA 25.00% 
% Area 17.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10% 83.10% 

HOURS                    REQUIRED1 PRESENT 
CALCULATIONS           !   HR/YR   j   HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHq 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHO 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECQ 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10650 
System Type 2 
System Name: H&V UNIT 
System Number: AHU2 

Date: 06-Apr-95 
PAGE 2 OF 2 

!HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
iSchedule ST/SP 0.0 14,042.8 0.0 
Optimum ST/SP 0.0 1,079.5 0.0 

! Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 200.8 

Sub Total 0.0 15,122.3 200.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 72.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
: :       TOTAL 0.0 15,122.3 V" :.:: ■:■:■.; .-■::;,     273.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,578  

10650 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU3 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

! Present Operations s     J M T w     ! TH F S 

Start Time 0 0 0 o! 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 4670 
CFM - CLG 0 

%OA 100.00% 
% Area 15.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 
C/H HRSAV 

HR/YR 
2,422 
3,875 
6,314 

938 
1,501 
2,445 

HR/YR 
3,360 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10650 
System Type 2 
System Name: H&V UNIT 
System Number: AHU3 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 17,001.1 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 177.2 

Sub Total 0.0 18,308.0 177.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 64.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 18,308.0 241.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,578  

10650 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU4 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENK PERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 400 400 400 400 400 400 400 

Stop Time 1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 7430 
CFM - CLG 0 

%OA 5.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70% 86.70% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS           |   HR/YR       HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHd 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHG 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10650 
System Type 2 
System Name: H&V UNIT 
System Number: AHU4 

06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 25,236.9 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 283.5 

Sub Total 0.0 27,177.0 283.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 102.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.01                          0.0 0.0 
Chiller Demand Limit 0.0 [                          0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          j                          0.0!                 27,177.0]                      385.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 12,578  

10650 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU5 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

S M T W TH F S 
400 400 400 400 400 400 400 

1930 1930 1930 1930 1930 1930 1930 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 6 

Load Factor 0.8 
CFM - HTG 3145 
CFM - CLG 0 

%OA 5.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   :   HR/YR 

Cooling HRSON 2,422 3,360 
Heating HRSON 3,875 5,376 
C/H HRSON 6,314 8,760 
Cooling HRSAV 938 
Heating HRSAV 1,501 
C/H HRSAV 2,445 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10650 
System Type 2 
System Name: H&V UNIT 
System Number: AHU5 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 10,725.7 0.0 
Optimum ST/SP 0.0 824.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 118.1 

Sub Total 0.0 11,550.2 118.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 42.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 11,550.2 160.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 12,578  

] System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HE1 

10650 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ.    _, Day 

16 BRICK ENKPERS DINNING 0400-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations s M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 7.40% 

TON CAPO 0 
MBTU CAPC. 1.5064 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSd 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10650 
9 

CONVERTER AND PUMPS 
HE1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 3,349.5 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 87.4 

Sub Total 0.0 3,637.0 87.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 31.6 
HW OA Reset 0.0 0.0 11.1 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 3,637.0 130.1 -m^X*:y:: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 12,578  

10650 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Typical Building Information 
Category 

16 

Construction 
BRICK 

Use 
ENKPERS DINNING 

Occ. 
0400-2400 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 400 400 400 400 400 400 400 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS                                     j INPUT 
Motor HP 4 

Load Factor 0.8 
CFM - HTG 600 
CFM - CLG 0 

%OA 0.00% 
% Area 1.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     79.00%!     79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 2,520 3,360 
Heating HRSON 4,032 5,376 
C/H HRSON 6,570 8,760 
Cooling HRSAV 840 
Heating HRSAV 1,344 
C/H HRSAV 2,190 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHG 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 39.67 39.67 

HOAOHC 24.34 24.34 
COAOC 0.00E+00 0.00E+00 

COAOHG 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 3.39E+04 3.39E+04 
NSC 9.39E+04 9.39E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10650 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU6 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,614.1 0.0 
Optimum ST/SP 0.0 567.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 18.9 

Sub Total 0.0 7,181.9 18.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 7,181.9 25.7 3 



ENERGY CALCULATIONS 

BUILDING 10660 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 10660 
Building Sq.Ft.: 41,968  
{System Type 2 
System Name: 
[System Number: 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

H&V UNIT 
HV1 

Typical Building Information 

Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH 
0 

F 
0: 

S 

Start Time 0 0 0 0; 0 

Stop Time 2400 2400 2400 2400 | 2400 2400 | 2400! 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 11135 

CFM - CLG o 
%OA 33.00% 

% Area 10.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        j     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+Ö0 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHG 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCq 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10660 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 38.9 

Sub Total 0.0 83,884.9 
0.0 

38.9 
0.0 Economizer 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 9.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 83,884.9 48.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 41,968  

10660 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 27.5 

Load Factor 0.8 
CFM - HTG 11410 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     89.40% 89.40% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
L HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHO 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.1JL 0.17 
Ecq 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10660 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 97,585.7 0.0 
Optimum ST/SP 0.0 3,449.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 38.9 

Sub Total 0.0 101,035.1 38.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 9.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 

i 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 101,035.1 48.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 41,968  

10660 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category          Construction Use Occ. Day 

181         BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F s    ; 
Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 6020 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED; PRESENT 
HR/YR  ;  HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHQ 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+OO 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOG O.OOE+00 0.00E+00 

COAOHC O.OOE+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC O.OOE+00 0.00E+00 

ECHC O.OOE+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10660 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 38.9 

Sub Total 0.0 83,884.9 38.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 9.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 

0.0 Condenser Water Reset 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 i 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 83,884.9 48.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 41,968  

10660 

System Type 
System Name: 
System Number: 

H&V UNIT 
HV4 

Typical Building Information 
Category Construction 

BRICK 

Use 
VEH MNT SHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 

W 

2400 2400 

TH 

2400 2400! 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 4090 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     88.10%!     88.10% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR   !   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10660 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 19.4 

Sub Total 0.0 83,884.9 19.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 5.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
     TOTAL  ■■■■■,■ 0.0 83,884.9 24.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 41,968  

10660 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-1 

Typical Building Information 
Category 

18 

Construction 
BRICK 

Use Occ. 
VEH MNT SHOP 0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T     _, W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

! Present Operations S M T W TH F S 

IStart Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 18150 

CFM - CLG 0 

%OA 100.00% 

% Area 6.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kVWTon 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

|           HOURS 
!    CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

iCooting HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

jC/H HRSON 3,441 8,760 

jCooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUCI 0.00E+00 0.00E+00 

COAUHG 0.00E+00 0.00E+00 

HOAOH 15.77 15.77j 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHO 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10660 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 23.3 

Sub Total 0.0 56,826.3 23.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 
I 

3 
TOTAL 0.0 56,826.3 29,3 <-..^:K;f-::::--^r:. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 41,968  
System Type 
System Name: 
System Number: 

10660 

H&V UNIT WITHOUT RETURN FAN 
MAU-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 

W 

2400 2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9200 
CFM - CLG 0 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     86.70%!     86.70% 

HOURS                    'REQUIRED PRESENT 
CALCULATIONS            ;    HR/YR    I    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
Nsucq 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10660 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 11.7 

Sub Total 0.0 56,826.3 11.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 14.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 41,968  
System Type 
System Name: 
System Number: 

10660 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

! Start Time 0 700 700 700 700 700 700 

i Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16920 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP m.. INPUT»; 
HOAUH 0.00 0.00 

HOAUHCI 0.00 0.00 
COAUCi 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECQ 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10660 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 23.3 

Sub Total 0.0 56,826.3 23.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 29.3 ■■■.:■    ...3     . 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 41,968  
System Type 
System Name: 
System Number: 

10660 

H&V UNIT WITHOUT RETURN FAN 
MAU-4 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ.    i Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation \     s M T W TH F S 

Start Time i           o 700 700 700 700 700 700 

Stop Time I           o 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20000 

CFM - CLG 0 

%OA 100.00% 

% Area 6.00% 

TON CAPO 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        S     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
"::WR/YR:¥:: 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHO 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOCI 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECCI 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10660 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 23.3 

Sub Total 0.0 56,826.3 23.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 29.3 ■■■:■■:? 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 41,968  

10660 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-5 

Typical Building Information 
Category Construction 

18 BRICK 

Use 
VEHMNTSHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations                  S M   __, T W TH F S 

Start Time                          |              0 0 0 0 0 0 0 

Stop Time                          i         2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10000 

CFM - CLG 0 

%OA 100.00% 

% Area 3.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        j     86.70% 86.70% 

HOURS                    REQUIRED1 PRESENT 
CALCULATIONS            !    HR/YR    i    HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV                  !        2,040 
Heating HRSAV                  \        3,264 
C/H HRSAV                          |         5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 o.oo: 

HOAUHC 0.00 0.00 
COAUQ O.OOE+OOj 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECO 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSO 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 
FV 0 0 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10660 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-5 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 11.7 

Sub Total 0.0 56,826.3 11.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 14.6 ■r:--:-:-.'::::;.:';'.;.,..::.::"-..:.-':,:3-::'::;:-:' 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 41,968  
System Type 
System Name: 
System Number: 

10660 

H&V UNIT WITHOUT RETURN FAN 
MAU6 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W TH 

2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kVWTon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   i   HR7YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 O.OOE+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCO O.OOE+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10660 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU6 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 19.4 

Sub Total 0.0 56,826.3 19.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 5.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 24.4 'V-^A''-::VV.V::.?;::-,;,3    ^ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 41,968  

10660 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 2.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT] 
HR/YR   ! 

3,360 Cooling HRSON 1,320 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 ,     0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECd 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10660 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-7 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 28,632.0 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.8 

Sub Total 0.0 29,644.0 7.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 29,644.0 9.8 .■■■■■■■: 3':-V 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 41,968  
System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HTP1 

10660 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 
0 

2400 2400 2400 

INPUTS INPUT  _, 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 3.587 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHQ 9.68 9.68 
COAOQ 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCÖ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10660 
12 

BASEBOARD RADIATION 
HTP1 

05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 93.3 

Sub Total 0.0 12,616.7 93.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 23.8 
HW OA Reset 0.0 0.0 26.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 143.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 41,968  

| System Type 
| System Name: 
j System Number: 

10660 

CONVERTER AND PUMPS 
HTP2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction         Use Occ. Day 

18 i         BRICK            VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.62 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS                    pEQUIRED! PRESENT 
CALCULATIONS            \    HR/YR    j    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10660 
9 

CONVERTER AND PUMPS 
HTP2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 34.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 34.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 41,968  
System Type 
System Name: 
System Number: 

10660 

CONVERTER AND PUMPS 
HTP3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

[Construction 
18 BRICK 

Use 
VEHMNTSHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation s       !      M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 5 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 4.258 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     81.60% 81.60% 

HOURS                    REQUIRED1 PRESENT 
CALCULATIONS           :   HR/YR   |   HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT    i LOOK-UP !      INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCa 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10660 
9 

CONVERTER AND PUMPS 
HTP3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 31.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 31.5 3 



ENERGY CALCULATIONS 

BUILDING 10670 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 43,519  

j System Type 2 
|System Name: 
jSystem Number: 

10670 

H&V UNIT 
HV1 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use Occ. 
18 BRICK IVEHMNTSHOP 0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 
700 

W 
700 

1600! 1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations 
Start Time 

j Stop Time 2400 

M 

2400 2400 

W TH 

2400 2400 I 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 11135 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. o 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        i      88.10% 88.10% 

HOURS                    REQUIRED! PRESENT 
CALCULATIONS            I   HR/YR   i   HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV                  i        3,264 
C/H HRSAV                          !         5,319 

CONSTANT LOOK-UP^ INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHQ 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY1 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHQ 0.00E+00 0.00E+00 
NSUCd 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10670 
System Type 2 
System Name: H&V UNIT 
System Number: HV1 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 81,021.0 L                                       0.0 
Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit [_                        0.0 0.0 0.0 
Night Setback 0.0 0.0 40.3 

Sub Total 0.0 83,884.9 40.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 10.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 
I 

3 
TOTAL 0.0 83,884.9 50.6 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 43,519  
System Type 
System Name: 
System Number: 

10670 

H&V UNIT 
HV2 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

! Construction Use 
18! BRICK VEHMNTSHOP 

Occ. Day 
0700-1900     SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 
700 

W 
700 

1600; 1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations 
Start Time 

j Stop Time 2400 

M 

2400 

W 

2400 2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 27.5 

Load Factor 0.8 
CFM - HTG 11410 
CFM - CLG 0 

%OA 33.00% 
% Area 10.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     89.40% 89.40% 

I           HOURS 
!     CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

jCooling HRSON 1,320 3,360 
;Heating HRSON 2,112 5,376 
IC/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHd 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC! 9.68 9.68 
COAOG 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 O.OOE+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10670 
System Type 2 
System Name: H&V UNIT 
System Number: HV2 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 97,585.7 0.0 
Optimum ST/SP 0.0 3,449.4 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 40.3 

Sub Total 0.0 101,035.1 40.3 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 10.3 

HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 101,035.1 50.6 ■            /.-;::''S:; 3 >: ■:■::■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 

43,519 
10670 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                    2 
System Name:                   H&V UNIT 
System Number:                HV3 

Typical Building Information 

Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 20 

Enter Weeks of Winter: 32 

Required Operation s M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 6020 

CFM - CLG 0 

%OA 33.00% 

% Area 10.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kVWTon 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        !      88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HRPfR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

iHeating HRSON 2,112 5,376 

IC/H HRSON 3,441 8,760 

ICooling HRSAV 2,040 

!Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHQ 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCCl 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03J 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10670 
System Type 2 
System Name: H&V UNIT 
System Number: HV3 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
[Schedule ST/SP 0.0 81,021.0 0.0 
[Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 

[Demand Limit 0.0 0.0 0.0 
[Night Setback 0.0 0.0 40.3 
[   Sub Total 0.0 83,884.9 40.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
iDDC Control 0.0 0.0 10.3 
HWOA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 

I Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
!■-.:.         TOTAL 0.0 83,884.9 50.6 -.. ..- 3 ..-: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 

43,519 
10670 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                    2 
System Name:                   H&V UNIT 
System Number:                HV4 

Typical Building Information 

Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 20 

Enter Weeks of Winter: 32 

Required Operation          i       S               M T W TH F S 

Start Time                          !              0|           700 700 700 700 700 700 

Stop Time                            i               0!          1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 

W 

2400 
0 

2400 

TH 

2400 2400 2400 

INPUTS INPUT   I 

Motor HP 22.5 

Load Factor 0.8 
CFM - HTG 4090 

CFM - CLG 0 

%OA 33.00% 

% Area 5.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP 88.10% 88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

jC/H HRSON 3,441 8,760 

ICooling HRSAV 2,040 

iHeating HRSAV 3,264 

jC/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUO 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECQ 0.00E+00 0.0OE+0O 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10670 
System Type 2 
System Name: H&V UNIT 
System Number: HV4 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
: Schedule ST/SP 0.0 81,021.0 0.0 
:Optimum ST/SP 0.0 2,863.9 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 20.1 

1   Sub Total 0.0 83,884.9 20.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 5.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
jChiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 
i 

3      I 
TOTAL 0.0 83,884.9 25.3 -■,*.:  :| 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 43,519  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-1  

10670 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
18 BRICK 

Use 
VEHMNTSHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 1     s M T W TH F S 

Start Time !              0 0 0 0 0 0 0 

Stop Time |          2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 18150 

CFM - CLG 0 
% OA 100.00% 

% Area 6.00% 

TON CAPC. Oj 
MBTU CAPC. 0 

kWHon 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED! PRESENT 
HR/YR    :    HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOO O.OOE+OOj 0.00E+00 
COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10670 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 24.2 

Sub Total 0.0 56,826.3 24.2 
Economizer |_                      0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 30.3 3 



EMC ENGINEERS, INC. 
PROJECT: UNICS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 43,519  

10670 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-2 

Category 
Typical Building Information 

Construction Use 
18 BRICK VEH MNT SHOP 

Occ. Day 
0700-1900     SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700| 

16001 
700 

1600 

W TH 
700 700 

1600 1600 
700 

1600 
700 

1600 

j Present Operations 
Start Time 
Stop Time 2400 

M W TH 

2400 2400! 2400 2400 
0 

2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9200 

CFM - CLG 0 
%OA 100.00% 

% Area 3.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        I      86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
uJHR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

!C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC O.OOj 0.00 
COAUQ 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 
HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 S 
COAOHq 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10670 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-2 

31-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 12.1 

Sub Total 0.0 56,826.3 12.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 15.2   3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 43,519  

10670 

] System Type 
System Name: 

| System Number: 
H&V UNIT WITHOUT RETURN FAN 
MAU-3 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical B jilding Information 
Category Construction Use Occ. Day 

18 i         BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation !     s M T W TH F S 

Start Time i                0 700 700 700 700 700 700 

Stop Time !                0 1600 1600 1600 1600 1600 1600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 

W 

2400 2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16920 

CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWATon 0 
MOSON 12 

EFF 1! 
LOOK-UP VALUE 

EFFHP        !     86.70% 86.70% 

I            HOURS 
!    CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HWYR 

Cooling HRSON 1,320 3,360 

!Heating HRSON 2,112 5,376 

IC/H HRSON 3,441 8,760 

ICooling HRSAV 2,040 
Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00_ 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 O.OOE+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 O.OOE+OOj 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 O.00E+0O 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03J 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10670 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-3 

31-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 24.2 

Sub Total 0.0 56,826.3 24.2 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 30.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 43,519  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-4  

10670 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
BRICK 

Use 
VEHMNTSHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

_°1 1600 
700 

1600 

w 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations 
Start Time 
Stop Time 

M 

2400 2400 2400 

W TH 

2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20000 

CFM - CLG 0 
%OA 100.00% 

% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kWHon 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED: PRESENT 
HR/YR    j    HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UPJ INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUQ 0.00E+G0 0.00E+00 

COAUHO 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOG 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY] 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO O.OOE+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10670 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-4 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
i Schedule ST/SP 0.0 54,886.2 0.0 
I Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

! Night Setback 0.0 0.0 24.2 
I   Sub Total 0.0 56,826.3 24.2 
iEconomizer 0.0 0.0 0.0 
:Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 6.2 
HWOA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 

I Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 30.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 43,519  
System Type 
System Name: 
System Number: 

10670 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-5   

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT   j 

Motor HP 15 

Load Factor 0.8 
CFM - HTG 10000 

CFM - CLG 0 

%OA 100.00% 

% Area 3.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760^ 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECCl 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHG 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UNICS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10670 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-5 

31-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 12.1 

Sub Total 0.0 56,826.3 12.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.1 
HW OA Reset 0.0 0^ 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 15.2 ■■,:■:■:::■■■ ■.■.3'-:-"::-.- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 43,519  

10670 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-6   

Category 
Typical Building Information 

Construction 
BRICK 

Use 
VEH MNT SHOP 

Occ. Day 
0700-1900     SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time  
Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

j Present Operations 
■ Start Time 
! Stop Time 2400 j 

M 

2400 2400 

W TH 

2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16100 

CFM - CLG 0 

%OA 100.00% 

% Area 5.00% 

TON CAPO 0 

MBTU CAPC. 0| 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        i     86.70% 86.70% 

|           HOURS 
!    CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

icooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

OH HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

jC/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 O.OOj 
COAUC 0.00E+00 0.00E+00 

COAUHO 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHQ 9.68 9.68 

COAOC 0.00E+00 0.00E+00 
COAOHCI 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHÖ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 

FV 0 0_, 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10670 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-6 

31-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 20.1 

Sub Total 0.0 56,826.3 20.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 5.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 25.3 .■s ■■::-'-■■ 3'  > 



EMC ENGINEERS, INC. 
PROJECT: UNICS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 43,519  
System Type 
System Name: 
System Number: 

10670 

H&V UNIT WITHOUT RETURN FAN 
NIAU-7   

Typical Building Information 
Category 

18 

Construction 
BRICK 

Use 
VEHMNTSHOP 

Occ. Day 
0700-1900   j SUN-SAT 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

! Reguired Operation 
iStart Time 
! Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Start Time 
Stop Time 

Present Operations 

2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

|            INPUTS INPUT 

Motor HP 7.5 

Load Factor 0.8 

'•■                  CFM - HTG 6840 

CFM - CLG 0 

j                            %OA 100.00% 

% Area 2.00% 

TON CAPC. 0 

MBTU CAPC. 0 

i                        kWfTon 0 

MOSON 12 

EFF 1 

LOOK-UPVALUE 
EFFHP        !     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

1,320 

PRESENT 
HR/YR 

3,360 Cooling HRSON 
iHeating HRSON 2,112 5,376 

iC/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

iC/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHCI 0.00E+00 0.00E+00 

HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHQ 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40^ 

OPT i       188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10670 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

31-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr |_        kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 28,632.0 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 8.1 

Sub Total 0.0 29,644.0 8.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                            t 0.0; 29,644.01 10.1 :     '■: 3' ■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 43,519  
System Type 12 
System Name: BASEBOARD RADIATION 
System Number: HTP1  

10670 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction 
18 BRICK 

Use 
VEH MNT SHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations 
I Start Time 
[Stop Time 2400 

M 

2400 2400 

W TH 

2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 3.587 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        I     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 

JC/H HRSON 3,441 8,760 
:Cooling HRSAV 2,040 
'Heating HRSAV 3,264 
jC/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00! 
COAUC 0.00E+00 0.00E+00 j 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC O.OOE+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10670 
12 

BASEBOARD RADIATION 
HTP1 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 96.7 

Sub Total 0.0 12,616.7 96.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 24.7 
HW OA Reset 0.0 0.0 26.5 
Chilled Water Reset 

0-°_, 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 147.9 '3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 43,519 

10670 

System Type 
System Name: 
Svstem Number: 

9 
CONVERTER AND PUMPS 
HTP2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time I 0 700 700 700 i 700 700 700 

Stop Time 0 1600 1600 1600! 1600 1600 1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 
TON CAPC. 0 

MBTU CAPC. 4.62 
kWTTon 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
!                        EFFHP        i     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR    !    HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHG 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC O.OOE+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10670 
9 

CONVERTER AND PUMPS 
HTP2 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 11,929.6 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 34.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 34.2 .'3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 43,519  
System Type 9 
System Name: CONVERTER AND PUMPS 
System Number: HTP3  

10670 

EMC NO.: 1406-006 

DATE: 31-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

18 

Construction 
BRICK 

Use Occ. 
VEH MNT SHOP 0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 

| Stop Time 

M 
700 

1600 

W 
700 700 

16001 1600 

TH 
700 

1600 
700 

1600 
700 

1600 

I Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 o! 0 

Stop Time 2400 2400 2400 2400 2400 2400 | 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.258 

kWrron 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT     1 
HOAUH 0.00 0.00 

HOAUHG 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHq 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10670 
9 

CONVERTER AND PUMPS 
HTP3 

Date: 31-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
;Schedule ST/SP 0.0 11,929.6 0.0 
^Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 L                         0.0 0.0 

Sub Total 0.0 12,616.7 0.0 
Economizer 0.0 0.0 0.0 

■Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HWOA Reset 0.0 0.0 31.5 
Chilled Water Reset 0.0 0.0 0.0 

I Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,616.7 31.5 3 



ENERGY CALCULATIONS 

BUILDING 10680 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 39,679   
System Type 
System Name: 
System Number: 

10680 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-3 

Typical Building Information 

Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 700 

Stop Time o 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 

IStart Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16920 

CFM - CLG 0 
%OA 100.00% 

% Area 6.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        I     86.70% 86.70% 

j           HOURS 
CALCULATIONS 

REQUIRED 
LHR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

iC/H HRSON 3,441 8,760 

ICooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHQ 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHCI 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DCDUTYj 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 

NSC 9.26E+03 9.26E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10680 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 11.0 

Sub Total 0.0 56,826.3 11.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 13.8 ;.;.:v

:;;;,--:j.-.::,:V 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10680 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 

Dutv Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 22.0 

Sub Total 0.0 56,826.3 22.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 5.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset                           i                         0.0 0.0 0.0 
Chiller Demand Limit                                I                         0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          i                          0.01                 56,826.31                        27v7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 39,679 

10680 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-4 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEHMNTSHOP 0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation i     s M T W TH F S 
Start Time I             o 700 700 700 700 700 700 
Stop Time o 1600 1600 1600 1600 1600 1600 

Present Operations i     s M T        | W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400; 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 20000 
CFM - CLG 0 

%OA 100.00% 
% Area 6.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP 86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC O.OOE+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR, 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10680 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-4 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 54,886.2 0.0 

Optimum ST/SP 0.0 1,940.1 0.0 

Dutv Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 22.0 

Sub Total 0.0 56,826.3 22.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 5.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.0 56,826.3 27.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 39,679 

10680 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU-5 

Typical Building Information 
Category ! Construction Use                              Occ. Day 

18!         BRICK VEH MNT SHOP                    !   0700-1900 SUN-SAT 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T      ! w TH F S 
Start Time 0 700 700 | 700 700 700 700 
Stop Time 0 1600 1600: 16001 1600 1600 1600 

Present Operations S M      ! T w     I TH F S 
Start Time 0 Oj 0 0! 0 0 0 
Stop Time 2400 2400 2400 2400; 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 10000 
CFM - CLG 0 

%OA 100.00% 
% Area 3.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV                  j        2,040 
Heating HRSAV                           3,264 
C/H HRSAV                                   5,319 

CONSTANT LOOK-UP INPUT      | 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
Ecq 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCCl 0.00E+00 0.00E+00 
DSCl 2.36E+03 2.36E+03 
Nsq 9.26E+03 9.26E+03 

FV 0 0 
CHWRi 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10680 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU-5 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 54,886.2 0.0 

Optimum ST/SP 0.0 1,940.1 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 11.0 

Sub Total 0.0 56,826.3 11.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 2.8 

HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 56,826.3 13.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 39,679  
System Type 
System Name: 
System Number: 

10680 

H&V UNIT WITHOUT RETURN FAN 
MAU6 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category ! Construction         Use !     Occ. Day 

181         BRICK            VEHMNTSHOP [   0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T        j w TH F S 
Start Time 0 700 700; 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S                M T                W              TH F S 
Start Time 0i               0 Oi                0|              0 0 0 
Stop Time 24001          2400 2400!          24001       2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 16100 
CFM - CLG 0 

%OA 100.00% 
% Area 5.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !      86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

Cooling HRSON 1,320 
Heating HRSON 2,112 
C/H HRSON 3,441 
Cooling HRSAV 2,040 

I Heating HRSAV 3,264 
IC/H HRSAV 5,319 

PRESENT 
HR/YR 

3,360 
5,376 
8,760 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10680 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU6 

05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 54,886.2 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 18.4 

Sub Total 0.0 56,826.3 18.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 4.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 56,826.3 23.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 39,679   

10680 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU-7 

Typical Building Information 
Category l Construction 

18 BRICK 

Use 
VEHMNTSHOP 

Occ. 
0700-1900 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1600 
700 

1600 

W 
700 

1600 

TH 
700 

1600 
700 

1600 
700 

1600 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 16100 

CFM - CLG 0 

%OA 100.00% 

% Area 2.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     83.10%|     83.10% 

HOURS                    REQUIRED 
CALCULATIONS            I    HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 

Heating HRSON 2,112 5,376 

C/H HRSON 3,441 8,760 

Cooling HRSAV 2,040 

Heating HRSAV 3,264 

C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.0OE+O0 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10680 
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 
System Number: MAU-7 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 28,632.0 0.0 

Optimum ST/SP 0.0 1,012.1 0.0 . ...\ 
Dutv Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 7.3 

Sub Total 0.0 29,644.0 7.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 1.9 

HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safetv Alarms 3 

TOTAL 0.0 29,644.0 9.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 39,679 

10680 

System Type 12 
System Name: BASEBOARD RADIATION 
System Number: HTP1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18           BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M       | T W TH F S 
Start Time 0 700! 700 700 700 700 700 
Stop Time 0 16001 1600 1600 1600 1600 1600 

Present Operations s      I M T W        | TH      j F S 
Start Time 0 0 0 o! ol 0 0 
Stop Time 2400 2400 2400 2400 j 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 3.587 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
Nsucq 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10680 
12 

BASEBOARD RADIATION 
HTP1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 11,929.6 0.0 

Optimum ST/SP 0.0 687.1 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 88.2 

Sub Total 0.0 12,616.7 88.2 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 22.5 

HW OA Reset 0.0 0.0 26.5 
Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Tims and Safetv Alarms 3 

TOTAL o;o 12,616.7 137.2 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 39,679  

10680 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction         Use Occ. Day 

18 BRICK            VEHMNTSHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 
Stop Time o 1600 1600 1600 1600 1600 1600 

i Present Operations S M T W TH F S 
[Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00%! 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.62 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        j     81.60% 81.60% 

HOURS                    REQUIRED PRESENT 
CALCULATIONS            i    HR/YR    :    HR/YR 

Cooling HRSON                  \         1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCCl 0.00E+00 0.00E+00 

NSUCHQ 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.O0E+0O 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0J 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10680 
9 

CONVERTER AND PUMPS 
HTP2 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 11,929.6 0.0 

Optimum ST/SP 0.0 687.1 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 12,616.7 0.0 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 34.2 
Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                                                     00 i                  12,616.7!                        34.2                               3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 39,679  

10680 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HTP3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KCM/LC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

18 BRICK VEH MNT SHOP 0700-1900 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 700 
Stop Time 0 1600 1600 1600 1600 1600 1600 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 
Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00%! 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 4.258 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60%!     81.60% 

HOURS 
CALCULATIONS 

REQUIRED PRESENT 
HR/YR    ;    HR/YR 

Cooling HRSON 1,320 3,360 
Heating HRSON 2,112 5,376 
C/H HRSON 3,441 8,760 
Cooling HRSAV 2,040 
Heating HRSAV 3,264 
C/H HRSAV 5,319 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 15.77 15.77 

HOAOHC 9.68 9.68 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECG 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00j 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 0.00E+00 
DSC 2.36E+03 2.36E+03 
NSC 9.26E+03 9.26E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10680 
9 

CONVERTER AND PUMPS 
HTP3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 11,929.6 0.0 

Optimum ST/SP 0.0 687.1 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 
Sub Total 0.0 12,616.7 0.0 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 31.5 
Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.0 12,616;7 31.5 ■^.^^■'■■^^^■m-y 



ENERGY CALCULATIONS 

BUILDING 10690 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 26,400  

10690 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU 
AHU-1 

Typical Building Information 
Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS                                INPUT 

Motor HP 20 

Load Factor 0.8 

CFM - HTG 11000 

CFM - CLG 11000 

%OA 9.00% 

% Area 43.50% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 0 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      88.10%]      88.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

  COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+0O 

ECHC O.OOE+00 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC O.OOE+00 O.OOE+00 

DDCCC O.OOE+00 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10690 
4 

SINGLE ZONE AHU 
AHU-1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 69,236.5 0.0 
Optimum ST/SP 0.0 2,545.7 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 27.1 0.0 0.0 

Night Setback 0.0 0.0 685.2 

Sub Total 27.1 71,782.2 685.2 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 1.5 1.0 

DDC Control 0.0 0.0 100.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL                                        |                       27.11                 71,783.71                      786.2 .::::■:    3- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM BLDG: 
Building Sq.Ft: 26,400  
System Type 

10690 

System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV1 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction   |      Use Occ. Day 

10 BRICK           IDIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 

CFM - HTG 2040 

CFM - CLG 0 

%OA 33.00% 

% Area 10.60% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        !      69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Coolinq HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00^ 0.00 

DC DEMAND 0.17 0.17 

ECC O.OOE+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHd 7.74E-06 7.74E-06 

DDCCHC 0.00E+00 0.00E+00 

DDCCC O.OOE+00 O.OOE+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10690 
1 

H&V UNIT WITHOUT RETURN FAN 
HV1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,404.6 0.0 
Optimum ST/SP 0.0 162.0 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 167.0 

Sub Total 0.0 4,566.7 167.0 

Economizer obi 0.0 0.0 
Ventilation/Recirculation 0.0 0CL 0.7 
DDC Control 0.0 0.0 24.4 
HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0J 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 4,566.7 192.0 ''3.'": 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 26,400  

10690 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV2 

Typical Building Information 

Category Construction 
10 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

BRICK 

Use 
DIV CMD/CNTRL BUILDING 

Occ. 
600-1800 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 

CFM - HTG 3300 

CFM - CLG 0 

%OA 100.00% 

% Area 34.20% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

1,400 

PRESENT 
HR/YR 

~ 3,360 Cooling HRSON 
Heatinq HRSON 2,240 5,376 

C/H HRSON 3,650^ 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-G6 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC L  2.10E-05 2.10E-05 

COAOHO 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 1 26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+O0 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10690 
1 

H&V UNIT WITHOUT RETURN FAN 
HV2 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 7,815.4 0.0 

Optimum ST/SP O.Oj 287.5 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 538.7 

Sub Total 0.0 8,103.0 538.7 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 78.6 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 M03.0 617.3 -J:3-- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 26,400  

10690 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
DC1 

Typical Building Information 

Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
600 

1800 
600 

1800 

w 
600 

1800 

TH 
600 

1800 
600 

1800 

Present Operations S M T W I      TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 

CFM-CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 31.75 

MBTU CAPC. 0 

kWATon 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+OO 0.00E+00 

DDCCC 0.00E+O0 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10690 
11 

CONDENSING UNIT 
DC1 

Date: 06-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 0.0 0.0 

Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset                                             J 0.0 0.0 0.0 

Chilled Water Reset 0.0 303.8 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 303.8 0.0 3   : 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 26,400  

10690 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
DC3 

Typical Building Information 

Category [Construction Use 

10 BRICK DIV CMD/CNTRL BUILDING 

Occ. 
600-1800 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 06-Apr-9S 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T w TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

■■,Hä?::ä.::>-INPUTS INPUT 

Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 

TON CAPC. 11.2 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

3,360 Cooling HRSON 1,400 

Heatinq HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10690 
11 

CONDENSING UNIT 
DC3 

Date: 06-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 u                                   00 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 107 2 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 00 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.0 107.2 0.0 .   .        3   : 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-G033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft.: 26,400  

10690 

System Type 
System Name 
System Number: 

11 
CONDENSING UNIT 
CU-1 

Typical Building Information 

Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 I            600 600l 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH L        F      ^ S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 25.3 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 5 
EFF 1 

LOOK-UP VALUE 
EFFHP        |        0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HRVYR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 O.OOE+OO 

ECHC O.OOE+OO O.OOE+OO 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+O0 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10690 
11 

CONDENSING UNIT 
CU-1 

Date: 06-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 
" ao HW OA Reset 0.0 0.0 

242.T Chilled Water Reset 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.0 242.1 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.: 26,400  

10690 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC1 

Typical Building Information 

Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 5400 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOKUP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC O.OOE+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10690 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC1 

06-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 4,669.3 0.0 

Optimum ST/SP 0.0 425.8 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,095.1 0.0 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.0 5,095.1 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 26,400  

10690 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC3 

Category 

Typical Building Information 
[Construction Use 

10 BRICK DIV CMD/CNTRL BUILDING 

Occ. 
600-1800 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 3 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 5400 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP 79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heatinq HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 

— 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 

COAUHC 
2.17E-05 2.17E-05 
8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

__ COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 

Nsucq 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+00 0.00E+00 

DDCCO 0.00E+00 O.OOE+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10690 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC3 

Date: 06-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,669.3 0.0 
Optimum ST/SP 0.0 425.8 0.0 

Duty Cycle 0.0 0.0 O.Oj 

Demand Limit 0.0 0.0^ 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,095.1 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 O.Oj 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 5,095.1 0.0 :."-;■•:.■:v:v:,v:..>/: .■:■;.-.- 3:,;:.. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 26,400  

10690 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC5 

Category Construction 
10 

Typical Building Information 

BRICK 

Use 
DIV CMD/CNTRL BUILDING 

Occ. 
600-1800 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T    ^ W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS tNPUT 
Motor HP 3 

Load Factor 0.8 

CFM - HTG 
CFM - CLG 5400 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP^ :::"iiN:PUf::«;;:| 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+O0 0.O0E+OO 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+O0 O.OOE+00 

DDCCC 0.00E+00 0.00E+O0 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10690 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC5 

06-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,669.3 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 5,095.1 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 5,095,1 0,0 $ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft: 26,400  

10690 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC7 

Category 
10 

Typical Building Information 
Construction Use 

BRICK DIV CMD/CNTRL BUILDING 

Occ. 
600-1800 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600^ 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS JNPUT 

Motor HP 2 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4300 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP 78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 O.OOE+00 

ECHC 0.00E+O0 0.0OE+O0 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.O0E+O0 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10690 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC7 

Date: 06-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 3,180.6 0.0 

Optimum ST/SP 0.0 287.5 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 3,468.1 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 3,468.1 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.ftj 26,400  

10690 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC8   

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

10 

Construction Use 
BRICK DIV CMD/CNTRL BUILDING    600-1800 

Occ. Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 4300 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHq 0.00E+00 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.00E+00 O.OOE+00 

DDCCC 0.00E+00 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10690 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC8 

Date: 06-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 3,180.6 0.0 
Optimum ST/SP 0.0 287.5 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 3,468.1 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 3,468.1 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 26,400  

10690 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC9   

Typical Building Information 
Category Construction Use Occ. Day 

10 BRICK DIV CMD/CNTRL BUILDING 600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 8100 

%OA 100.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP 81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOKUP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 
HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY! 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC O.OOE+OOj 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 
DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 6 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10690 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AC9 

Date: 06-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 7,508.1 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 8,195.2 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 »,195.2 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 26,400 

10690 

EMC NO.: 1406-006 

DATE: 06-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
HX1 

Typical Building Information 

Category 
10 

Construction 
BRICK 

Use 
DIV CMD/CNTRL BUILDING 

Occ. 
600-1800 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.59 

kW/Ton 0 

MOSON 7 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 2.17E-05 2.17E-05 

COAUHC 8.32E-06 8.32E-06 

HOAOH 14.77 14.77 

HOAOHC 9.07 9.07 

COAOC 2.10E-05 2.10E-05 

COAOHC 8.04E-06 8.04E-06 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC O.OOE+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 1.26E-05 1.26E-05 

NSUCHC 7.74E-06 7.74E-06 

DDCCHC 0.O0E+0O 0.00E+00 

DDCCC 0.00E+O0 0.00E+00 

DSC 8.71 E+03 8.71 E+03 

NSC 5.97E+04 5.97E+04 

FV 0 6 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10690 
9 

CONVERTER AND PUMPS 
HX1 

Date: 06-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 4.4 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                        |                    ■-. 0.0.(.   ■'■■■■    "          0.01      . ■            •    44 3 



ENERGY CALCULATIONS 

BUILDING 10710 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft: 5,900  

10710 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV1 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

19 BRICK POST SAFETY/LEA 1ST FL 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 90.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HFWYR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Coolinq HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC O.OOE+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 3.67E-07 3.67E-07 

ECHC 1.23E-07 1.23E-07 

NSUCO 0.00E+00 O.OOE+OO 

NSUCHC 0.00E+00 O.OOE+OO 

DDCCHC 6.04E-06 6.04E-06 

DDCCC 1.81E-05 1.81E-05 

DSC 4.06E+03 4.06E+03 

NSC 0.00E+00 O.OOE+OO 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10710 
1 

H&V UNIT WITHOUT RETURN FAN 
HV1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 21.6 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL ■.■::;/::::vr';:- 0.0 n .   _ „o.o_ ..■-.■:'--.:,-;;.-':/ -21-« 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 5,900  

10710 

System Type 
System Name: 
System Number: 

9 
CONVERTER AND PUMPS 
C1 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

19 BRICK POST SAFETY/LEA 1ST FL 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 

 0 
"2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 

Motor HP 0.5 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.226 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT    ] LOOK-UP INPUT 
HOAUH!       o.oo 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+0O 0.00E+00 

COAUHC 0.00E+00 0.00E+0O 

HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 O.OOE+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 3.67E-07 3.67E-07 

ECHC 1.23E-07 1.23E-07 

NSUCO 0.00E+00 0.00E+00 

NSUCHC O.OOE+00 O.OOE+00 

DDCCHC 6.04E-06 6.04E-06 

DDCCC 1.81E-05 1.81E-05 

DSC 4.06E+03 4.06E+03 

NSC 0.00E+00 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-O033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10710 
9 

CONVERTER AND PUMPS 
C1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 1.7 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 0.0 1.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 5,900  

10710 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
RAD 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

19 BRICK POST SAFETY/LEA 1ST FL 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 10.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP ■:i::I^NPMT;::S:£| 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+OO 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 3.67E-07 3.67E-07 

ECHC 1.23E-07 1.23E-07 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.0OE+0O 

DDCCHC 6.04E-06 6.04E-06 

DDCCC 1.81E-05 1.81E-05 

DSC 4.06E+03 4.06E+03 

NSC 0.00E+00 0.O0E+O0 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10710 
12 

BASEBOARD RADIATION 
RAD 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 2.4 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL Ö.Ö 0.0 ^ :::^S':m^-?M. 3 



ENERGY CALCULATIONS 

BUILDING 10715 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft:  12,020   

10715 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HX1 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

20 BRICK POST SAFETY/LEA 2ND F 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1600 1600 1600 1600 1600 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 6 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 18.00% 

TON CAPC. 0 

MBTU CAPC. 0.96 
kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,100 3,360 

Heating HRSON 1,760 5,376 

C/H HRSON 2,868 8,760 

Cooling HRSAV 2,260 

Heating HRSAV 3,616 

C/H HRSAV 5,892 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 196.36 196.36 

HOAOHC 97.91 97.91 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 1.18E+03 1.18E+03 
NSC 2.16E+04 2.16E+04 

FV 321 321 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10715 
12 

BASEBOARD RADIATION 
HX1 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 15,859.4 0.0 
Optimum ST/SP 0.0 824.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 46.7 

Sub Total 0.0 16,683.9 46.7 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 2.6 
HW OA Reset 0.0 0.0 7.1 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 16,683.9 56.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,577  

10715 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HVU-1 

Typical Building Information 
Category Construction Use Occ. Day    | 

19 BRICK POST SAFETY/LEA 1ST FL 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 7760 

CFM - CLG 0 

%OA 40.59% 

% Area 24.30% 

TON CAPC. 0 

MBTU CAPC. 0 

kWHon 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 3.67E-07 3.67E-07 

ECHC 1.23E-07 1.23E-07 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 6.04E-06 6.04E-06 

DDCCC 1.81E-05 1.81E-05 

DSC 4.06E+03 4.06E+03 

NSC 0.00E+00 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10715 
1 

H&V UNIT WITHOUT RETURN FAN 
HVU-1 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 20.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                            I                            0.0 j                            0.01                          20.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,577  

10715 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HVU-2 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

19 BRICK POST SAFETY/LEA 1ST FL 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M       |        T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M    _| T W TH F s 
Start Time 0 0 0 0 0 0^ 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 8230 

CFM - CLG 0 
%OA 16.04% 

% Area 60.60% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 O.OOE+OO 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 3.67E-07 3.67E-07 

ECHC 1.23E-07 1.23E-07 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 6.04E-06 6.04E-06 

DDCCC 1.81E-05 1.81E-05 
DSC 4.06E+03 4.06E+03 

NSC 0.00E+00 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10715 
1 

H&V UNIT WITHOUT RETURN FAN 
HVU-2 

28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 50.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 50.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                              BLDG: 
Building Sq.Ft.: 12,020  

10715 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HVU-3 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 
20 BRICK POST SAFETY/LEA 2ND F 0600-1700 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1700 1700 1700 1700 1700 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 9040 

CFM - CLG 0 

%OA 11.06% 
% Area 82.00% 

TON CAPC. 0 

MBTU CAPC. 0 
kWH"on 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% |     86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 

Heating HRSON 2,080 5,376 

C/H HRSON 3,389 8,760 

Cooling HRSAV 2,060 

Heating HRSAV 3,296 

C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 196.36 196.36 

HOAOHC 97.91 97.91 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCd 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 1.18E+03 1.18E+03 
NSC 2.16E+04 2.16E+04 

FV 321 321 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10715 
1 

H&V UNIT WITHOUT RETURN FAN 
HVU-3 

28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 55,424.3 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 213.0 

Sub Total 0.0 57,364.4 213.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 51.3 
DDC Control 0.0 0.0 11.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 57,364.4 275.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 20,577  

10715 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HX2 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

19 BRICK POST SAFETY/LEA 1ST FL 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T    _| W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 8.40% 

TON CAPC. 0 
MBTU CAPC. 0.8418 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 O.OOE+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 3.67E-07 3.67E-07 

ECHC 1.23E-07 1.23E-07 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 6.04E-06 6.04E-06 

DDCCC 1.81E-05 1.81E-05 
Dsq 4.06E+03 4.06E+03 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10715 
9 

CONVERTER AND PUMPS 
HX2 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 162.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 162.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 7.0 
HW OA Reset 0.0 0.0 6.2 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 162.0 13.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 20,577  

10715 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU 
ACU-1 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
I         Category Construction   I     Use Occ. Day 

19 BRICK           I POST SAFETY/LEA 1 ST FL 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.33 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 100.00% 

% Area 5.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kWn"on 0 

MOSON 5 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 O.OOE+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 3.67E-07 3.67E-07 

ECHC 1.23E-07 1.23E-07 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 6.04E-06 6.04E-06 

DDCCC 1.81E-05 1.81E-05 
DSC 4.06E+03 4.06E+03 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10715 
4 

SINGLE ZONE AHU 
ACU-1 

Date: 28-Mar-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.6 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.6 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 4.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.6 0.0 4.2 "■■■.   v3" 



ENERGY CALCULATIONS 

BUILDING 10730 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 76,848  

10730 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU1   

EMC NO.: 1406-006 

DATE: 29-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

21 BRICK CLO SALES/RETAIL/COM 1000-2000 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S        I       M T w TH F s 
Start Time 1000           1000 1000 1000 1000 1000 1000 

Stop Time 20001         2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 30 

Load Factor 0.8 
CFM - HTG 19350 
CFM - CLG 19350 

%OA 17.00% 
% Area 5.80% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     90.20% 90.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 
Heating HRSON 2,688 5,376 
C/H HRSON 4,380 8,760 
Cooling HRSAV 1,680 
Heating HRSAV 2,688 
C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 
HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 
COAOC 5.98E-03 5.98E-03 

COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 5.88E-05 5.88E-05 

ECHC 2.26E-05 2.26E-05 
NSUCC 1.54E-04 1.54E-04 

NSUCHC 9.45E-05 9.45E-05 
DDCCHC 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 
DSC 4.66E+03 4.66E+03 
NSC 1.37E+04 1.37E+04 

FV 93 93 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10730 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU1 

29-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 97,044.3 0.0 
Optimum ST/SP 0.0 3,729.7 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 61.2 

Sub Total 0.0 100,773.9 61.2 
Economizer 0.0 1,911.2 0.0 
Ventilation/Recirculation 0.0 435.7 68.4 
DDC Control 0.0 18,640.1 20.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 121,760.9 150.4 :■'■-:. 3-   ■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 76,848  

10730 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU2   

EMC NO.: 1406-006 

DATE: 29-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day    j 

21 BRICK CLO SALES/RETAIUCOM 1000-2000 SUN-SAT | 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 1000 1000 1000 1000 1000 1000 1000 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations s M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 7800 

CFM - CLG 7800 

%OA 17.79% 

% Area 2.80% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
::::;:HR/YR;I: 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 
Heating HRSAV 2,688 
C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 
HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 

COAOC 5.98E-03 5.98E-03 
COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 5.88E-05 5.88E-05 
ECHC 2.26E-05 2.26E-05 

NSUCC 1.54E-04 1.54E-04 
NSUCHC 9.45E-05 9.45E-05 
DDCCHC 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 
DSC 4.66E+03 4.66E+03 
NSC 1.37E+04 1.37E+04 

F\/ 93 93 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10730 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU2 

29-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 34,732.3 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 29.5 

Sub Total 0.0 36,039.3 29.5 
Economizer 0.0 770.4 0.0 
Ventilation/Recirculation 0.0 183.8 28.9 
DDC Control 0.0 7,513.8 10.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 44,507.4 68.4 ,-::   '3    : 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 76,848  

10730 

EMC NO.: 1406-006 

DATE: 29-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU3 

Typical Building Information 
Category | Construction Use Occ. Day 

21 |         BRICK CLO SALES/RETAIL/COM 1000-2000 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH     |         F s 

Start Time 1000 1000 1000 1000 1000             1000 1000 

Stop Time 2000 2000 2000 2000 20001            2000 2000 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

:-. INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 4000 

%OA 12.00% 
% Area 0.96% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 

Heating HRSAV 2,688 

C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 

HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 

COAOC 5.98E-03 5.98E-03 

COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 5.88E-05 5.88E-05 
ECHC 2.26E-05 2.26E-05 

NSUCC 1.54E-04 1.54E-04 
NSUCHC 9.45E-05 9.45E-05 
DDCCHC 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 

DSC 4.66E+03 4.66E+03 
NSC 1.37E+04 1.37E+04 

FV 93 93 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10730 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU3 

29-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 17,489.5 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 10.1 

Sub Total 0.0 18,176.6 10.1 
Economizer 0.0 395.1 0.0 
Ventilation/Recirculation 0.0 63.6 0.0 
DDC Control 0.0 3,853.3 3.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          (                          o.O |                 22,488.51                         13.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 76,848  

10730 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU4   

EMC NO.: 1406-006 

DATE: 29-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

21 BRICK CLO SALES/RETAIL/COM 1000-2000 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 1000 1000 1000 1000 1000 1000 1000 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 7480 
CFM - CLG 7480 

%OA 6.09% 
% Area 1.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        !     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 
Heating HRSON 2,688 5,376 
C/H HRSON 4,380_ 8,760 
Cooling HRSAV 1,680 
Heating HRSAV 2,688 
C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 
HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 
COAOC 5.98E-03 5.98E-03 

COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 5.88E-05 5.88E-05 

ECHC 2.26E-05 2.26E-05 
NSUCC 1.54E-04 1.54E-04 

NSUCHC 9.45E-05 9.45E-05 
DDCCHC 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 
DSC 4.66E+03 4.66E+03 
NSC 1.37E+04 1.37E+04 

FV 93 93 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10730 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU4 

29-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 31,855.2 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 10.5 

Sub Total 0.0 33,162.1 10.5 
Economizer 0.0 738.8 0.0 
Ventilation/Recirculation 0.0 60.3 9.5 
DDC Control 0.0 7,205.6 3.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 41,166.8 23.6 ■■■■■: ::;3-;;- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        10730 
Building Sq.Ft: 76,848  
System Type 3 
System Name: SINGLE ZONE AHU WITHOUT RETURN FAN 

EMC NO.: 1406-006 

DATE: 29-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Number: AHU5 

Category 
Typical Building Information 

21 

Construction 
BRICK 

Use 
CLO SALES/RETAIL/COM 

Occ. 
1000-2000 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

1000 
2000 

M 
1000 
2000 

w 
1000 1000 
2000 2000 

TH 
1000 
2000 

1000 
2000 

1000 
2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 8500 
%OA 9.69% 

% Area 1.63% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HRTYR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 
Heating HRSAV 2,688 

C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 

HOAOH 214.18 214.18 
HOAOHC 131.44 131.44 

COAOC 5.98E-03 5.98E-03 

COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 5.88E-05 5.88E-05 

ECHC 2.26E-05 2.26E-05 

NSUCC 1.54E-04 1.54E-04 
NSUCHC 9.45E-05 9.45E-05 
DDCCHd 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 

DSC 4.66E+03 4.66E+03 

NSC 1.37E+04 1.37E+04 
FV 93 93 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10730 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU5 

29-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 47,740.9 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 17.2 

Sub Total 0.0 49,681.0 17.2 
Economizer 0.0 839.5 0.0 
Ventilation/Recirculation 0.0 109.0 0.0 
DDC Control 0.0 8,188.2 5.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 58,817.7 23.0 •     "3 ■;::.■ 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 76,848  

10730 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU6 

EMC NO.: 1406-006 

DATE: 29-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction         Use Occ. Day 

21 BRICK          |CLO SALES/RETAIL/COM 1000-2000 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 1000 1000 1000 1000 1000 1000 1000 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 °j 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 3 

Load Factor 0.8 
CFM - HTG 1670 

CFM - CLG 1670 

%OA 11.98% 
% Area 0.24% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 
Heating HRSAV 2,688 
C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 

HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 

COAOC 5.98E-03 5.98E-03 
COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 5.88E-05 5.88E-05 

ECHC 2.26E-05 2.26E-05 

NSUCC 1.54E-04 1.54E-04 

NSUCHC 9.45E-05 9.45E-05 
DDCCHC 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 

DSC 4.66E+03 4.66E+03 

NSC 1.37E+04 1.37E+04 
FV 93 93 

CHWR 9.57 9.57 
OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10730 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU6 

29-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 10,538.3 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 2.5 

Sub Total 0.0 10,964.1 2.5 
Economizer 0.0 164.9 0.0 
Ventilation/Recirculation 0.0 26.5 4.2 
DDC Control 0.0 1,608.7 0.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,764.3 7.5 ■■      3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 76,848  

10730 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU7 

EMC NO.: 1406-006 

DATE: 29-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

21 BRICK CLO SALES/RETAIUCOM 1000-2000 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 1000 1000 1000 1000 1000 1000 1000 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 900 

CFM - CLG 1000 
%OA 11.11% 

% Area 0.12% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 
Heating HRSAV 2,688 
C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 
HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 

COAOC 5.98E-03 5.98E-03 
COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 5.88E-05 5.88E-05 

ECHC 2.26E-05 2.26E-05 

NSUCC 1.54E-04 1.54E-04 
NSUCHC 9.45E-05 9.45E-05 

DDCCHC 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 

DSC 4.66E+03 4.66E+03 
NSO 1.37E+04 1.37E+04 

FV 93 93 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10730 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU7 

29-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 7,041.8 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 1.3 

Sub Total 0.0 7,329.3 1.3 
Economizer 0.0 98.8 0.0 
Ventilation/Recirculation 0.0 14.7 2.1 
DDC Control 0.0 963.3 0.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,406.1 3.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 76,848  

10730 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU8 

EMC NO.: 1406-006 

DATE: 29-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
I          Category Construction Use Occ. Day 

I                               21 BRICK CLO SALES/RETAIL/COM 1000-2000 SUN-SAT | 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation s      !     M T w TH F s 
Start Time 1000 1000 1000 1000 1000 1000 1000 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 4600 

CFM - CLG 4600 
%OA 11.80% 

% Area 1.47% 

TON CAPC. 0 

MBTU CAPC. 0 
kVWTon 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     83.10% 83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HRJYR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 

Heating HRSAV 2,688 

C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 
HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 
COAOC 5.98E-03 5.98E-03 

COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 5.88E-05 5.88E-05 
ECHC 2.26E-05 2.26E-05 

NSUCC 1.54E-04 1.54E-04 
NSUCHq 9.45E-05 9.45E-05 
DDCCHC 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 
DSC 4.66E+03 4.66E+03 
NSC 1.37E+04 1.37E+04 

FV 93 93 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10730 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU8 

29-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 25,254.1 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 15.5 

Sub Total 0.0 26,266.2 15.5 
Economizer 0.0 454.3 0.0 
Ventilation/Recirculation 0.0 71.9 11.3 
DDC Control 0.0 4,431.2 5.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 31,223.7 32.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        10730 
Building Sq.Ft.: 76,848  
System Type 
System Name: 
System Number: 

EMC NO.: 1406-006 

DATE: 29-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU9 

Typical Building Information 
Category Construction   I     Use Occ. Day 

21 BRICK            CLO SALES/RETAIL/COM 1000-2000 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 1000 1000 1000 1000 1000 1000 1000 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 3495 

CFM - CLG 3495 
%OA 13.84% 

% Area 1.47% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON              , 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 

Heating HRSAV 2,688 

C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 
HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 
COAOC 5.98E-03 5.98E-03 

COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 5.88E-05 5.88E-05 

ECHC 2.26E-05 2.26E-05 

NSUCC 1.54E-04 1.54E-04 
NSUCHC 9.45E-05 9.45E-05 
DDCCHC 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 
DSC 4.66E+03 4.66E+03 
NSC 1.37E+04 1.37E+04 

FV 93 93 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10730 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU9 

29-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 17,501.4 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 15.5 

Sub Total 0.0 18,188.5 15.5 
Economizer 0.0 345.2 0.0 
Ventilation/Recirculation 0.0 64.1 10.1 
DDC Control 0.0 3,366.8 5.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          I                          0.0|                 21,964.6 j                        30.8 ,■,■::■::■'       3. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 76,848  

10730 

EMC NO.: 1406-006 

DATE: 29-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU10   

Typical Building Information 
Category Construction Use Occ. Day 

21 BRICK CLO SALES/RETAIL/COM 1000-2000 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 1000 1000 1000 1000 1000 1000 1000 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

:   :':  INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 1800 
CFM - CLG 1800 

%OA 10.00% 
% Area 0.44% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 
Heating HRSON 2,688 5,376 
C/H HRSON 4,380 8,760 
Cooling HRSAV 1,680 
Heating HRSAV 2,688 
C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 
HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 
COAOC 5.98E-03 5.98E-03 

COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 5.88E-05 5.88E-05 

ECHC 2.26E-05 2.26E-05 
NSUCC 1.54E-04 1.54E-04 

NSUCHC 9.45E-05 9.45E-05 
DDCCHC 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 
DSC 4.66E+03 4.66E+03 
NSC 1.37E+04 1.37E+04 

FV 93 93 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10730 
3 

SINGLE ZONE AHU WITHOUT RETURN FAN 
AHU10 

29-Mar-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 7,254.3 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 4.7 

Sub Total 0.0 7,541.9 4.7 
Economizer 0.0 177.8 0.0 
Ventilation/Recirculation 0.0 23.8 3.7 
DDC Control 0.0 1,734.0 1.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 9,477.4 10.0 :3':- 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 76,848  

10730 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HE1 

EMC NO.: 1406-006 

DATE: 29-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

Construction Use 
21 BRICK CLO SALES/RETAIL/COM      1000-2000     SUN-SAT 

Occ. Day 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F s 
Start Time 1000 1000 1000 100_0_, 1000 1000 1000 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations s M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 84.00% 

TON CAPC. 0 

MBTU CAPC. 2.101 
kW/Ton 0 

MOSON 8 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 
Heating HRSAV                  |        2,688 
C/H HRSAV                        I        4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 

HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 

COAOC 5.98E-03 5.98E-03 

COAOHC 2.29E-03 2.29E-03 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 5.88E-05 5.88E-05 

ECHC 2.26E-05 2.26E-05 

NSUCC 1.54E-04 1.54E-04 

NSUCHC 9.45E-05 9.45E-05 

DDCCHC 8.44E-05 8.44E-05 
DDCCC 2.20E-04 2.20E-04 

DSQ 4.66E+03 4.66E+03 

NSC 1.37E+04 1.37E+04 

FV 93 93 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10730 
12 

BASEBOARD RADIATION 
HE1 

Date: 29-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 18,686.9 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 886.0 

Sub Total 0.0 19,993.9 886.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 301.1 
HW OA Reset 0.0 0.0 15.5 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 19,993.9 1,202.7 ;.,,,,:       J  . 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 76,848  

10730 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
CH1 

EMC NO.: 1406-006 

DATE: 29-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

21 BRICK CLO SALES/RETAIUCOM 1000-2000 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 1000 1000 1000 1000 1000 1000 1000 

Stop Time 2000 2000 2000 2000 2000 2000 2000 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 95 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |       0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 

Heating HRSAV 2,688 

C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 

HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 

COAOC 5.98E-03 5.98E-03 
COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 5.88E-05 5.88E-05 

ECHC 2.26E-05 2.26E-05 

NSUCC 1.54E-04 1.54E-04 

NSUCHC 9.45E-05 9.45E-05 
DDCCHC 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 
DSC 4.66E+03 4.66E+03 
NSC 1.37E+04 1.37E+04 

FV 93 93 
CHWRl 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10730 
System Type 11 
System Name: CONDENSING UNIT 
System Number: CH1 

Date: 29-Mar-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 909.2 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 909.2 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.:  76,848 

10730 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
CH2 

EMC NO.: 1406-006 

DATE: 29-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   |     Use Occ. Day 

21 BRICK CLO SALES/RETAIL/COM 1000-2000 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

1000 
2000 

M 
1000 
2000 

1000 
2000 

w 
1000 
2000 

TH 
1000 
2000 

1000 
2000 

1000 
2000 

Present Operations S M        |        T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 95 

MBTU CAPC. 0 
kVWTon 0 

MOSON 5 
EFF 1 

LOOK-UP VALUE 
EFFHP        |       0.00% |       0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,680 3,360 

Heating HRSON 2,688 5,376 

C/H HRSON 4,380 8,760 

Cooling HRSAV 1,680 

Heating HRSAV 2,688 

C/H HRSAV 4,380 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 

HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 

COAOC 5.98E-03 5.98E-03 

COAOHC 2.29E-03 2.29E-03 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 5.88E-05 5.88E-05 

ECHC 2.26E-05 2.26E-05 

NSUCC 1.54E-04 1.54E-04 
NSUCHC 9.45E-05 9.45E-05 
DDCCHC 8.44E-05 8.44E-05 

DDCCO 2.20E-04 2.20E-04 

DSC 4.66E+03 4.66E+03 

NSC 1.37E+04 1.37E+04 

FV 93 93 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10730 
System Type 11 
System Name: CONDENSING UNIT 
System Number: CH2 

Date: 29-Mar-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 909.2 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 909.2 0.0 3 



ENERGY CALCULATIONS 

BUILDING 10732 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 4,000  

10732 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU 
AHU1 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

•PROPANE IN-DUCT FURNACE 

Category 
Typical Building Information 

Construction 
21 BRICK 

Use 
CLO SALES/RETAIL/COM 

Occ. 
1000-2000 

Day 
SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 1200 1200 1200 900 900 900 1200 

Stop Time 1200 2000 2000 2100 2100 1700 1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 4000 
CFM - CLG 4000 

%OA 12.00% 
% Area 100.00% 

TON CAPO 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP ;;I?;iNRUf:Ä; 

HOAUH 0.00 0.00 
HOAUHC 0.00 0.00 

COAUC 1.84E-03 1.84E-03 
COAUHC 7.04E-04 7.04E-04 

HOAOH 214.18 214.18 
HOAOHC 131.44 131.44 

COAOC 5.98E-03 5.98E-03 
COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 5.88E-05 5.88E-05 

ECHC 2.26E-05 2.26E-05 
NSUCC 1.54E-04 1.54E-04 

NSUCHC 9.45E-05 9.45E-05 
DDCCHC 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 
DSQ 4.66E+03J 4.66E+03 
NSC 1.37E+04 1.37E+04 

FV 93 93 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10732 
4 

SINGLE ZONE AHU 
AHU1 

10-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 13,981.3 0.0 
Optimum ST/SP 0.0 425.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 54.9 

Sub Total 0.0 14,407.2 54.9 
Economizer 0.0 305.7 0.0 
Ventilation/Recirculation 0.0 63.6 8.6 
DDC Control 0.0 2,981.7 18.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 17,758.1 82.1 ,,.;3; ,•■•■. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 4,000  

10732 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
ACCU-1 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

•PROPANE IN-DUCT FURNACE 

Typical Building Information 
Category {Construction Use Occ. Day    | 

211         BRICK CLO SALES/RETAIL/COM 1000-2000 SUN-SAT I 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

1200 
1200 

M 
1200 
2000 

1200 
2000 

w 
900 
2100 

TH 
900 
2100 

900 
1700 

1200 
1700 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 13.36 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 
HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 
COAOC 5.98E-03 5.98E-03 

COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 5.88E-05 5.88E-05 

ECHC 2.26E-05 2.26E-05 
NSUCC 1.54E-04 1.54E-04 

NSUCHC 9.45E-05 9.45E-05 
DDCCHC 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 
DSC 4.66E+03 4.66E+03 
NSC 1.37E+04 1.37E+04 

FV 93 93 
CHWR 9.57 0.00 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10732 
11 

CONDENSING UNIT 
ACCU-1 

Date: 10-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 945.2 0.0 
Optimum ST/SP 0.0 86.3 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.9 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.9 1,031.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.9 1,031.5 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 4,000  

10732 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
ACCU-2 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

'PROPANE IN-DUCT FURNACE 

Typical Building Information 
Category Construction Use Occ. Day 

21 BRICK CLO SALES/RETAIL/COM 1000-2000 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T w TH F S 

Start Time 1200 1200 1200 900 900 900 1200 

Stop Time 1200 2000 2000 2100 2100 1700 1700 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0.5 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 13.36 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 5 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,300 3,360 
Heating HRSON 2,080 5,376 
C/H HRSON 3,389 8,760 
Cooling HRSAV 2,060 
Heating HRSAV 3,296 
C/H HRSAV 5,371 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.84E-03 1.84E-03 

COAUHC 7.04E-04 7.04E-04 
HOAOH 214.18 214.18 

HOAOHC 131.44 131.44 
COAOC 5.98E-03 5.98E-03 

COAOHC 2.29E-03 2.29E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 5.88E-05 5.88E-05 

ECHC 2.26E-05 2.26E-05 
NSUCC 1.54E-04 1.54E-04 

NSUCHC 9.45E-05 9.45E-05 
DDCCHC 8.44E-05 8.44E-05 

DDCCC 2.20E-04 2.20E-04 
DSC 4.66E+03 4.66E+03 
NSC 1.37E+04 1.37E+04 

FV 93 93 
CHWR 9.57 0.00 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10732 
System Type 11 
System Name: CONDENSING UNIT 
System Number: ACCU-2 

10-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 945.2 0.0 
Optimum ST/SP 0.0 86.3 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.9 0.0, 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.9 1,031.5 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.9 1,031.5 0.0 3 



ENERGY CALCULATIONS 

BUILDING 10745 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:       10745 
Building Sq.Ft: 23,500  
System Type 12 
System Name: BASEBOARD RADIATION 
System Number: HX-1  

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 
Typical Building Information 

22 

Construction 
BRICK 

Use 
CHILD SUPPORT CENTER 

Occ. 
0700-1900 

Day 
MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 600 1900 1900 1900 1900 1900 600 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 26.00% 

TON CAPC. 0 
MBTU CAPC. 2.155 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,720 3,360 
Heating HRSON 2,752 5,376 
C/H HRSON 4,484 8,760 
Cooling HRSAV 1,640 
Heating HRSAV 2,624 
C/H HRSAV 4,276 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCG 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 L      O.OOE+00! 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.55E+04 2.55E+04 
NSC 9.79E+04 9.79E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10745 
12 

BASEBOARD RADIATION 
HX-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,013.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 598.1 

Sub Total 0.0 4,300.8 598.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 155.7 
HW OA Reset 0.0 0.0 15.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
.    TOTAL 0.0 4,300.8 769;8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 23,500  

10745 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV-1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

22 BRICK CHILD SUPPORT CENTER 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1900 
700 

1900 

W 
700 

1900 

TH 
700 

1900 
700 

1900 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 3445 

CFM - CLG 0 
%OA 25.30% 

% Area 24.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        i     78.00%|     78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 | 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSO 2.55E+04 2.55E+04 

NSC 9.79E+04 9.79E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

10745 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-1 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 7,815.4 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 552.1 

Sub Total 0.0 8,103.0 552.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 143.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,103.0 695.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 23,500  

10745 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

22 BRICK CHILD SUPPORT CENTER 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time                       __, 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 2400 
CFM - CLG 0 

%OA 100.00% 
% Area 16.80% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.55E+04 2.55E+04 
NSO 9.79E+04 9.79E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

10745 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,607.0 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 386.5 

Sub Total 0.0 6,850.0 386.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 100.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          j                          0.01                   6,850.01                      487.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 23,500  

10745 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV-3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

22 BRICK CHILD SUPPORT CENTER 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH 

u. S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 2359 
CFM - CLG 0 

%OA 25.30% 
% Area 16.50% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.55E+04 2.55E+04 
NSC 9.79E+04 9.79E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10745 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,607.0 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 379.6 

Sub Total 0.0 6,850.0 379.6 
Economizer 0.0 0.0 0.0 i 

Ventilation/Recirculation 0.0 0.0 0.0 I 
DDC Control 0.0 0.0 98.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 6,850.0 478.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 23,500  

10745 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV-4 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

22 BRICK CHILD SUPPORT CENTERJ 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F       _j S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 2359 

CFM - CLG 0 

%OA 25.30% 
% Area 16.50% 

TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     69.20% |     69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHQ 0.00E+00 0.00E+00 
DDCCO 0.00E+00 0.00E+00 

DSC 2.55E+04 2.55E+04 

NSC 9.79E+04 9.79E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

10745 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-4 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,607.0 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 379.6 

Sub Total 0.0 6,850.0 379.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 98.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 6,850.0 478.4 3 



ENERGY CALCULATIONS 

BUILDING 10785 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 3,024  

10785 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU1 

Typical B uilding Information 

Category Construction   |     Use Occ. Day 

24 BRICK CHAPEL ZONE 0800-1400 SUN 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M                 T w TH F s 
Start Time 800 0 0 0 0 0 0 

Stop Time 1400 0 0 0 0 0 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 17.5 

Load Factor 0.8 
CFM - HTG 4100 

CFM - CLG 0 
%OA 48.78% 

% Area 58.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 160 3,360 

Heating HRSON 256 5,376 

C/H HRSON 417 8,760 

Cooling HRSAV 3,200 

Heating HRSAV 5,120 

C/H HRSAV 8,343 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 372.76 372.76 

HOAOHC 185.87 185.87 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 7.01 E+03 7.01 E+03 
NSC 2.51 E+05 2.51 E+05 

FV 147 147 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10785 
System Type 2 
System Name: H&V UNIT 
System Number: AHU1 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 100,445.3 0.0 
Optimum ST/SP 0.0 2,263.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 441.0 

Sub Total 0.0 102,708.8 441.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 9.4 
DDC Control 0.0 0.0 12.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 102,708.8 462.7 v    3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 7,048  

10785 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU2 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category 

25 

Construction 
BRICK 

Use 
CHAPEL OFFICE ZONE 

Occ. 
0600-1700 

Day 
SUN-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F s 
Start Time 830 0 900 0 900 0 0 

Stop Time 1300 0 1200 0 1200 0 o| 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 11.65 

Load Factor 0.8 
CFM - HTG 2900 

CFM - CLG 0 

%OA 31.03% 

% Area 73.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     85.80% |     85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 334 3,360 

Heating HRSON 534 5,376 

C/H HRSON 871 8,760 

Cooling HRSAV 3,026 

Heating HRSAV 4,842 

C/H HRSAV 7,889 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 347.79 347.79 

HOAOHC 173.42 173.42 

COAOC 0.00E+00 O.00E+O0 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 1.26E+04 1.26E+04 

NSC 3.30E+04 3.30E+04 

FV 52 52 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10785 
System Type 2 
System Name: H&V UNIT 
System Number: AHU2 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 63,895.2 0.0 
Optimum ST/SP 0.0 1,522.6 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 169.6 

Sub Total 0.0 65,417.8 169.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 4.5 
DDC Control 0.0 0.0 64.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 65,417.8 238.9 ,:■::-■-';■■■■. 3    ; 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 40,519  

10785 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU3 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction         Use Occ. Day 

231         BRICK CHAPEUREL ED/CHILD C 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

[Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

[Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 6.7 

Load Factor 0.8 
CFM - HTG 3500 

CFM - CLG 0 
%OA 19.29% 

% Area 6.83% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% |     81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 231.05 231.05 

HOAOHC 115.21 115.21 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCQ 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.94E+03 9.94E+03 
NSC 5.70E+03 5.70E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10785 
System Type 2 
System Name: H&V UNIT 
System Number: AHU3 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 25,026.6 0.0 
Optimum ST/SP 0.0 920.7 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 15.8 

Sub Total 0.0 25,947.3 15.8 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 27.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 25,947.3 43.3 .:;.     :    3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 40,519  

10785 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU4 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction   I     Use Occ. Day 

23 BRICK           IcHAPEL/REL ED/CHILD C 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH      |         F S 

Start Time 0 600 600 600 600                600 0 

Stop Time 0 1800 1800 1800 1800              1800 0 

Present Operations S                M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 14.15 

Load Factor 0.8 
CFM - HTG 3500 
CFM - CLG 0 

%OA 12.00% 
% Area 13.80% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 231.05 231.05 

HOAOHC 115.21 115.21 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHQ 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.94E+03 9.94E+03 
NSC 5.70E+03 5.70E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10785 
System Type 2 
System Name: H&V UNIT 
System Number: AHU4 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 50,267.3 0.0 
Optimum ST/SP 0.0 1,849.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.9 

Sub Total 0.0 52,116.7 31.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 55.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 52,116.7 87.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 40,519  
System Type 2 
System Name: H&V UNIT 
System Number: AHU5  

10785 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

23 BRICK CHAPEL/REL ED/CHILD C 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 2800 

CFM - CLG 0 
%OA 25.00% 

% Area 11.10% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     85.80% |     85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 231.05 231.05 

HOAOHC 115.21 115.21 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 O.OOE+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.94E+03 9.94E+03 
NSC 5.70E+03 5.70E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 10785 
System Type 2 
System Name: H&V UNIT 
System Number: AHU5 

28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 35,524.6 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 25.6 

Sub Total 0.0 36,831.6 25.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 44.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 36,831.6 70.3 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 40,519  

10785 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU6 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

23 BRICK CHAPEL/REL ED/CHILD C 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 17.475 

Load Factor 0.8 
CFM - HTG 4850 

CFM - CLG 0 
%OA 20.62% 

% Area 19.22% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 231.05 231.05 

HOAOHC 115.21 115.21 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.94E+03 9.94E+03 
NSC 5.70E+03 5.70E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10785 
System Type 
System Name: 

2 
H&V UNIT 

System Number: AHU6 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 61,434.9 0.0 
Optimum ST/SP 0.0 2,260.2 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 44.4 

Sub Total 0.0 63,695.1 44.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 77.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                            |                            0.01                  63,695.1 |                        121.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 40,519  

10785 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU7 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

23 BRICK CHAPEL/REL ED/CHILD C 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600^ 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 6.3 

Load Factor 0.8 
CFM - HTG 1975 

CFM - CLG 0 

%OA 30.38% 

% Area 7.81% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 231.05 231.05 

HOAOHC 115.21 115.21 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCfd 0.00E+00 0.00E+00 

DSC 9.94E+03 9.94E+03 
NSC 5.70E+03 5.70E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10785 
System Type 2 
System Name: H&V UNIT 
System Number: AHU7 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 23,532.5 0.0 
Optimum ST/SP 0.0 865.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 18.0 

Sub Total 0.0 24,398.2 18.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 31.4 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 24,398.2 49.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 40,519  

10785 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU8 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

23 BRICK CHAPEUREL ED/CHILD C 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 10 

Load Factor 0.8 
CFM - HTG 2850 

CFM - CLG 0 

%OA 21.05% 

% Area 11.26% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        !     85.80% 85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HRfYR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 231.05 231.05 

HOAOHC 115.21 115.21 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 9.94E+03 9.94E+03 

NSC 5.70E+03 5.70E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10785 
System Type 2 
System Name: H&V UNIT 
System Number: AHU8 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 35,524.6 0.0 
Optimum ST/SP 0.0 1,307.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 26.0 

Sub Total 0.0 36,831.6 26.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 45.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 36,831.6 71.3 .3    '. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 40,519  

10785 

System Type 
System Name: 
System Number: 

H&V UNIT 
AHU9 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

23 BRICK CHAPEL/REL ED/CHILD C 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 11.65 

Load Factor 0.8 
CFM - HTG 3475 
CFM - CLG 0 

%OA 25.90% 
% Area 13.80% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     85.80% |     85.80% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 231.05 231.05 

HOAOHC 115.21 115.21 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSd 9.94E+03 9.94E+03 
NSC 5.70E+03 5.70E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 10785 
System Type 2 
System Name: H&V UNIT 
System Number: AHU9 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 41,386.2 0.0 
Optimum ST/SP 0.0 1,522.6 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 31.9 

Sub Total 0.0 42,908.8 31.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 55.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.01                 42,908.81                        87.4 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft.: 40,519  
System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10785 

System Number: AHU10 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

23 BRICK CHAPEL/REL ED/CHILD C 0600-1800 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time °j 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3.75 

Load Factor 0.8 
CFM - HTG 1800 

CFM - CLG 0 
%OA 100.00% 

% Area 7.10% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 231.05 231.05 
HOAOHC 115.21 115.21 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 9.94E+03 9.94E+03 
NSC 5.70E+03 5.70E+03 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

10785 
1 

H&V UNIT WITHOUT RETURN FAN 
AHU10 

28-Mar-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 14,468.4 0.0 
Optimum ST/SP 0.0 532.3 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 16.4 

Sub Total 0.0 15,000.7 16.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 28.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 15,000.7 45.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 40,519 
System Type 12 
System Name: BASEBOARD RADIATION 
System Number: HE1 

10785 

EMC NO.: 1406-006 

DATE: 28-Mar-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction 

23 BRICK 

Use 
CHAPEUREL ED/CHILD C 

Occ. Day 
0600-1800     MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 830 600 600 600 600 600 0 

Stop Time 1300 1800 1800 1800 1800 1800 o 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 
%OA 0.00% 

% Area 25.80% 
TON CAPC. 0 

MBTU CAPC. 2.001 
kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00% 65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,534 3,360 

Heating HRSON 2,454 5,376 

C/H HRSON 3,999 8,760 

Cooling HRSAV 1,826 

Heating HRSAV 2,922 

C/H HRSAV 4,761 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 231.05 231.05 

HOAOHC 115.21 115.21 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+0O 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 9.94E+03 9.94E+03 
NSC 5.70E+03 5.70E+03 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10785 
12 

BASEBOARD RADIATION 
HE1 

Date: 28-Mar-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,010.8 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 59.5 

Sub Total 0.0 2,140.2 59.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 103.9 
HW OA Reset 0.0 0.0 14.8 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                            |                            0.01                    2,140.21                        178.2 3 



ENERGY CALCULATIONS 

BUILDING 10790 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft:  21,820  

10790 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HX-1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

22 BRICK CHILD SUPPORT CENTER 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 600 1900 1900 1900 1900 1900 600 

Present Operations          I       S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 26.00% 

TON CAPC. 0 
MBTU CAPC. 2.155 

kW/Ton 0 
MOSON 7 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,720 3,360 
Heating HRSON 2,752 5,376 
C/H HRSON 4,484 8,760 
Cooling HRSAV 1,640 
Heating HRSAV 2,624 
C/H HRSAV 4,276 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHO 0.00E+00 0.00E+00 
NSUCO 0.00E+00 0.00E+00 

NSUCHO 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.55E+04 2.55E+04 
NSC 9.79E+04 9.79E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

10790 
12 

BASEBOARD RADIATION 
HX-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 4,013.2 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 555.4 

Sub Total 0.0 4,300.8 555.4 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 144.5 
HW OA Reset 0.0 0.0 15.9 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
:::;

; -i. TOTAL. .■•::. 0.0 4,300.8 715.9 3   - 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 21,820  

10790 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV-1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

22 BRICK CHILD SUPPORT CENTER 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 
Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 3445 
CFM - CLG 0 

%OA 25.30% 
% Area 24.00% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.55E+04 2.55E+04 
NSC 9.79E+04 9.79E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

10790 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-1 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 7,815.4 0.0 
Optimum ST/SP 0.0 287.5 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 552.1 I 

Sub Total 0.0 8,103.0 552.1 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 143.7 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 8,103.0 695.8 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 21,820  

10790 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV-2 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
|          Category Construction Use Occ. Day 

22 BRICK CHILD SUPPORT CENTER 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations          I       S M T W TH F S 

Start Time                                           0 0 0 0 0 0 0 

Stop Time                           |         2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 2400 

CFM - CLG 0 
%OA 100.00% 

% Area 16.80% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC O.OOE+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.55E+04 2.55E+04 
NSC 9.79E+04 9.79E+04 

F\y 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

10790 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,607.0 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 386.5 

Sub Total 0.0 6,850.0 386.5 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 100.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                          |                          0.01                   6,850.0)                      487.1 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 21,820  

10790 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV-3 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

22 BRICK CHILD SUPPORT CENTER 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 2359 
CFM - CLG 0 

%OA 25.30% 
% Area 16.50% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 
COAOC O.OOE+00^ 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.55E+04 2.55E+04 
NSQ 9.79E+04 9.79E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

10790 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-3 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,607.0 0.0 
Optimum ST/SP 0.0 243.1 0.0 

Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 379.6 

Sub Total 0.0 6,850.0 379.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 98.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 6,850.0 478.4 :3      ..: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG 
Building Sq.Ft.: 21,820 

| System Type 1 
System Name: H&V UNIT WITHOUT RETURN FAN 

10790 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

22 BRICK CHILD SUPPORT CENTER 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1900 
700 

1900 

W 
700 

1900 

TH 
700 

1900 
700 

1900 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 1.5 

Load Factor 0.8 
CFM - HTG 2359 
CFM - CLG 0 

%OA 25.30% 
% Area 16.50% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% |     69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 91.77 91.77 

HOAOHC 56.32 56.32 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.55E+04 2.55E+04 
NSC 9.79E+04 9.79E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

05-Apr-95 
PAGE 2 OF 2 

10790 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-4 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 6,607.0 0.0 
Optimum ST/SP 0.0 243.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 379.6 

Sub Total 0.0 6,850.0 379.6 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 98.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 6,850.0 478.4 3 



ENERGY CALCULATIONS 

BUILDING 11050 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 67,570  

11050 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HX-1 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

26 BRICK CLINIC W/O BEDS/SUPPL 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 2.16 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.37E-03 1.37E-03 

COAUHC 5.64E-04 5.64E-04 
HOAOH 130.00 130.00 

HOAOHC 64.82 64.82 
COAOC 6.15E-03 6.15E-03 

COAOHC 2.06E-03 2.06E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 2.13E-04 2.13E-04 

NSUCHC 1.44E-04 1.44E-04 
DDCCHC 8.68E-06 8.68E-06 

DDCCC 2.60E-05 2.60E-05 
DSC 5.04E+03 5.04E+03 
NSC 4.90E+04 4.90E+04 

FV 0 194 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

11050 
9 

CONVERTER AND PUMPS 
HX-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 16.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 16.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 67,570  
System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B-1   

11050 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
I           Category Construction Use Occ. Day 

26 BRICK CLINIC W/O BEDS/SUPPL 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 24001            2400 2400 

Present Operations s M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 1 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.9 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     69.20% 69.20% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.37E-03 1.37E-03 

COAUHC 5.64E-04 5.64E-04 
HOAOH 130.00 130.00 

HOAOHC 64.82 64.82 
COAOC 6.15E-03 6.15E-03 

COAOHC 2.06E-03 2.06E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 2.13E-04 2.13E-04 

NSUCHC 1.44E-04 1.44E-04 
DDCCHC 8.68E-06 8.68E-06 

DDCCC 2.60E-05 2.60E-05 
DSC 5.04E+03 5.04E+03 
NSC 4.90E+04 4.90E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 11050 
System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B-1 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 6.7 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 6.7 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.:  67,570  

11050 

System Type 
System Name: 
System Number: 

12 
BASEBOARD RADIATION 
HX-1A 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

26 BRICK CLINIC W/O BEDS/SUPPL 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 0.75 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 
% Area 18.70% 

TON CAPC. 0 

MBTU CAPC. 0.4393 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     65.00%|     65.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.37E-03 1.37E-03 

COAUHC 5.64E-04 5.64E-04 
HOAOH 130.00 130.00 

HOAOHC 64.82 64.82 

COAOC 6.15E-03 6.15E-03 
COAOHC 2.06E-03 2.06E-03 

DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 2.13E-04J 2.13E-04 

NSUCHC 1.44E-04 1.44E-04 
DDCCHC 8.68E-06 8.68E-06 

DDCCC 2.60E-05 2.60E-05 

DSC 5.04E+03 5.04E+03 
NSQ 4.90E+04 4.90E+04 

FV 194 194 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

11050 
12 

BASEBOARD RADIATION 
HX-1A 

Date: 04-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 2,158.3 0.0 
Optimum ST/SP 0.0 129.4 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 619.0 

Sub Total 0.0 2,287.7 619.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 63.6 
HW OA Reset 0.0 0.0 3.3 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 2,287.7 685.9 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 67,570  

11050 

System Type 
System Name: 
System Number: 

VAV AHU 
AHU-1 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

26 BRICK CLINIC W/O BEDS/SUPPL 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 15 

Load Factor 0.8 

CFM - HTG 7645 

CFM - CLG 10130 
%OA 46.00% 

% Area 9.00% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     86.70% 86.70% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.37E-03 1.37E-03 

COAUHC 5.64E-04 5.64E-04 
HOAOH 130.00 130.00 

HOAOHC 64.82 64.82 
COAOC 6.15E-03 6.15E-03 

COAOHC 2.06E-03 2.06E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 2.13E-04 2.13E-04 
NSUCHC 1.44E-04 1.44E-04 
DDCCHC 8.68E-06 8.68E-06 

DDCCC 2.60E-05 2.60E-05 

DSC 5.04E+03 5.04E+03 
NSC 4.90E+04 4.90E+04 

FV 194 194 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 11050 
System Type 7 
System Name: VAV AHU 
System Number: AHU-1 

10-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 66,161.8 0.0 
Optimum ST/SP 0.0 1,940.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 297.9 

Sub Total 0.0 68,101.9 297.9 
0.0 0.0 0.0 

Ventilation/Recirculation 0.0 494.0 109.4 
DDC Control 0.0 959.8 30.6 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 6 
TOTAL 0.0 69,555.7 438.0 ,::,,:,:,,..::■■:.:,   g.:,, . 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 9,278  

11050 

System Type 
System Name: 
System Number: 

VAV AHU 
AHU-2 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

27 BRICK CLINIC W/O BEDS/SUPPL 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 
 0 
2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 4 

Load Factor 0.8 
CFM - HTG 2470 
CFM - CLG 3190 

%OA 26.00% 
% Area 31.50% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP ;&|NPUTÄ 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 2.24E-04 2.24E-04 

DDCCC 6.71 E-04 6.71 E-04 
DSC 6.29E+04 6.29E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 11050 
System Type 7 
System Name: VAV AHU 
System Number: AHU-2 

Date: 10-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 18,743.3 183.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 6 
TOTAL 0.0 18,743.3 183.8 6 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 9,278  

11050 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

SINGLE ZONE AHU 
AHU-3 

Typical Building Information 
|          Category Construction Use Occ. Day 

27 BRICK CLINIC W/O BEDS/SUPPL 0000-2400 SUN-SAT | 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 
CFM - HTG 2100 
CFM - CLG 2100 

%OA 100.00% 
% Area 30.30% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     79.00%|     79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 2.24E-04 2.24E-04 

DDCCC 6.71 E-04 6.71 E-04 
DSC 6.29E+04 6.29E+04 
NSd 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

11050 
4 

SINGLE ZONE AHU 
AHU-3 

Date: 05-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 12,338.9 176.8 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 12,338.9 176.8 ■■'■■■ -3";"': 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 9,278  

11050 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

VAVAHU 
AHU-4 

Typical Building Information 

Category Construction Use Occ. Day 
27 BRICK CLINIC W/O BEDS/SUPPL 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F s 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 24001            2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

'    INPUTS   ■:"",; ■:::-V-:'- INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 3475 

CFM - CLG 4005 

%OA 35.00% 

% Area 23.18% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 
DDCCHC 2.24E-04 2.24E-04 

DDCCC 6.71 E-04 6.71 E-04 
DSC 6.29E+04 6.29E+04 
NSC 0.00E+00 0.00E+00 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 11050 
System Type 7 
System Name: VAV AHU 
System Number: AHU-4 

Date: 10-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 23,532.0 135.2 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 6 
TOTAL 0.0 23,532.0 135.2 6 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 67,570  

11050 

System Type 
System Name: 
System Number: 

VAV AHU 
AHU-5 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

26 BRICK CLINIC W/O BEDS/SUPPL 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S I M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time o| 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 
Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 3720 
CFM - CLG 9915 

%OA 25.00% 
% Area 4.39% 

TON CAPC. 0 
MBTU CAPC. 0 

kwrron 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.37E-03 1.37E-03 

COAUHC 5.64E-04 5.64E-04 
HOAOH 130.00 130.00 

HOAOHC 64.82 64.82 
COAOC 6.15E-03 6.15E-03 

COAOHC 2.06E-03 2.06E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 2.13E-04 2.13E-04 

NSUCHC 1.44E-04 1.44E-04 
DDCCHC 8.68E-06 8.68E-06 

DDCCC 2.60E-05 2.60E-05 
DSC 5.04E+03 5.04E+03 
NSC 4.90E+04 4.90E+04 

FV 194 194 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 11050 
System Type 7 
System Name: VAV AHU 
System Number: AHU-5 

Date: 10-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 25,819.5 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 7.3 0.0 0.0 
Night Setback 0.0 0.0 145.3 

Sub Total 7.3 26,506.6 145.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 262.8 28.9 
DDC Control 0.0 939.4 14.9 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 6 
TOTAL 7.3 27,708.8 189.2 ;::,■:•■.•;.:::.:.::'.$'::.■.■■: 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 67,570  

11050 

System Type 
System Name: 
System Number: 

VAV AHU 
AHU-6 

EMC NO.: 1406-006 

DATE: 10-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

26 BRICK CLINIC W/O BEDS/SUPPL 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 
CFM - HTG 11035 
CFM - CLG 13685 

%OA 25.00% 
% Area 13.03% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     81.60% |     81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.37E-03 1.37E-03 

COAUHC 5.64E-04 5.64E-04 
HOAOH 130.00 130.00 

HOAOHC 64.82 64.82 
COAOC 6.15E-03 6.15E-03 

COAOHC 2.06E-03 2.06E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 2.13E-04 2.13E-04 

NSUCHC 1.44E-04 1.44E-04 
DDCCHC 8.68E-06 8.68E-06 

DDCCC 2.60E-05 2.60E-05 
DSC 5.04E+03 5.04E+03 
NSO 4.90E+04 4.90E+04 

FV 194 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 11050 
System Type 7 
System Name: VAV AHU 
System Number: AHU-6 

10-Apr-95 
PAGE 2 OF 2 

HEATING AND COOLING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0,0 28,535.4 0.0 
Optimum ST/SP 0.0 687.1 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 7.3 0.0 0.0 
Night Setback 0.0 0.0 431.3 

Sub Total 7.3 29,222.6 431.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 362.7 0.0 
DDC Control 0.0 1,296.6 44.3 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 6 
TOTAL 7.3 30,881.9 475^7 '6        V 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 67,570  

11050 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV-1 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category {Construction Use Occ. Day 

261         BRICK CLINIC W/O BEDS/SUPPL 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 700 700 700 700 700 0 

Stop Time 0 1900 1900 1900 1900 1900 0 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 4 

Load Factor 0.8 
CFM - HTG 5000 

CFM - CLG 0 
%OA 25.00% 

% Area 5.90% 
TON CAPC. 0 

MBTU CAPC. 0 
kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 3,360 

Heating HRSON 2,240 5,376 

C/H HRSON 3,650 8,760 

Cooling HRSAV 1,960 

Heating HRSAV 3,136 

C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.37E-03 1.37E-03 

COAUHC 5.64E-04 5.64E-04 

HOAOH 130.00 130.00 

HOAOHC 64.82 64.82 

COAOC 6.15E-03 6.15E-03 

COAOHC 2.06E-03 2.06E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 2.13E-04 2.13E-04 

NSUCHC 1.44E-04 1.44E-04 

DDCCHQ 8.68E-06 8.68E-06 

DDCCÖ 2.60E-05 2.60E-05 

DSC 5.04E+03 5.04E+03 
NSC 4.90E+04 4.90E+04 

FV 194 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

04-Apr-95 
PAGE 2 OF 2 

11050 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-1 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr                | 
Schedule ST/SP 0.0 15,433.0 0.0 
Optimum ST/SP 0.0 567.8 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 195.3 

Sub Total 0.0 16,000.8 195.3 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 20.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 16,000.8 215.4 :■•■ ■ 3 v. 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 67,570  

11050 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
HV-2 

EMC NO.: 1406-006 

DATE: 04-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

26 BRICK CLINIC W/O BEDS/SUPPL 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 

M 
700 

1900 
700 

1900 

W 
700 

1900 

TH 
700 

1900 
700 

1900 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 7.5 

Load Factor 0.8 
CFM - HTG 9000 
CFM - CLG 0 

%OA 25.00% 
% Area 10.60% 

TON CAPC. 0 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     83.10%|     83.10% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HRJYR 

Cooling HRSON 1,400 3,360 
Heating HRSON 2,240 5,376 
C/H HRSON 3,650 8,760 
Cooling HRSAV 1,960 
Heating HRSAV 3,136 
C/H HRSAV 5,110 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.37E-03 1.37E-03 

COAUHC 5.64E-04 5.64E-04 
HOAOH 130.00 130.00 

HOAOHC 64.82 64.82 
COAOC 6.15E-03 6.15E-03 

COAOHC 2.06E-03 2.06E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 2.13E-04 2.13E-04 

NSUCHC 1.44E-04 1.44E-04 
DDCCHO 8.68E-06 8.68E-06 

DDCCC 2.60E-05 2.60E-05 
DSC 5.04E+03 5.04E+03 
NSC 4.90E+04 4.90E+04 

FV 194 194 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM Date: 

Bldg Number: 
System Type 
System Name: 
System Number: 

11050 
1 

H&V UNIT WITHOUT RETURN FAN 
HV-2 

04-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 27,509.1 0.0 
Optimum ST/SP 0.0 1,012.1 0.0 I 

Duty Cycle 0.0 0.0 0.0 
I 

Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 350.9 

Sub Total 0.0 28,521.2 350.9 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 70.0 
DDC Control 0.0 0.0 36.1 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
:^;::->, TOTAL 0.0 28,521.2 457.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft.: 67,570  

11050 

System Type 
System Name: 
System Number: 

8 
CHILLER AND PUMPS 
CHR-1A.B.C  

Category 
26 

Typical Building Information 
Construction 

BRICK 

Use 
CLINIC W/O BEDS/SUPPL 

Occ. 
0700-1900 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation 
Start Time 
Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0j 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 2 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 54.4 
MBTU CAPC. 0 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |     78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 
Heating HRSON 5,376 5,376 
C/H HRSON 8,760 8,760 
Cooling HRSAV 0 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.37E-03 1.37E-03 

COAUHC 5.64E-04 5.64E-04 
HOAOH 130.00 130.00 

HOAOHC 64.82 64.82 
COAOC 6.15E-03 6.15E-03 

COAOHC 2.06E-03 2.06E-03 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 2.13E-04 2.13E-04 

NSUCHC 1.44E-04 1.44E-04 
DDCCHC 8.68E-06 8.68E-06 

DDCCC 2.60E-05 2.60E-05 
DSC 5.04E+03 5.04E+03 
NSC 4.90E+04 4.90E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

11050 
8 

CHILLER AND PUMPS 
CHR-1A,B,C 

Date: 05-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 3.1 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 3.1 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 520.6 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 3.1 520.6 0.0 .■.■■3-.V 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 9,278  

11050 

System Type 
System Name: 
System Number: 

11 
CONDENSING UNIT 
ACCU1A-3B 

EMC NO.: 1406-006 

DATE: 05-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

27 BRICK CLINIC W/O BEDS/SUPPL 0000-2400 SUN-SAT 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 
Motor HP 4 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 
TON CAPO 42.8 

MBTU CAPO 0 
kW/Ton 0 

MOSON 5 
EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 0.00 0.00 

HOAOHC 0.00 0.00 

COAOC 0.00E+00 0.00E+00 
COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 
ECHC O.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 2.24E-04 2.24E-04 

DDCCC 6.71 E-04 6.71 E-04 

DSC 6.29E+04 6.29E+04 

NSC 0.00E+00 0.00E+00 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 0.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

11050 
11 

CONDENSING UNIT 
ACCU1A-3B 

Date: 05-Apr-95 
PAGE 2 OF 2 

COOLING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 6.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 6.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 409.6 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
■■.■TOTAL-'" 6.0 409.6 0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 67,570  
System Type 13 
System Name: STEAM HUMIDIFICATION 
System Number: B-1 

11050 

EMC NO.: 1406-006 

DATE: 19-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

26 BRICK CLINIC W/O BEDS/SUPPL 0700-1900 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 700 700 700 700 700 700 700 

Stop Time 1700 1700 1700 1700 1700 1700 170 

Present Operations 
Start Time 

I Stop Time 2400 

M 

2400 2400 

W 

2400 

TH 

2400 2400 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 
CFM - CLG 0 

%OA 0.00% 
% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.9 

kW/Ton 0 
MOSON 12 

EFF 1 
LOOK-UP VALUE 

EFFHP        |       0.00% 0.00% 

I           HOURS 
!    CALCULATIONS 

REQUIRED! PRESENT 
HR/YR   j   HR/YR 

jCooling HRSON 1,374 3,360 
; Heating HRSON 2,198 5,376 
iC/H HRSON 3,582 8,760 
iCooling HRSAV 1,986 
!Heating HRSAV 3,178 
IC/H HRSAV 5,178 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 1.37E-03 1.37E-03 

COAUHC 5.64E-04 5.64E-04 
HOAOH 130.00 130.00 

HOAOHC 64.82 64.82 
COAOa 6.15E-03 6.15E-03 

COAOHC 2.06E-03 2.06E-03 
DCDUTYi 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCO 2.13E-04 2.13E-04 

NSUCHC 1.44E-04 1.44E-04 
DDCCHC 8.68E-06 8.68E-06 

DDCCC 2.60E-05 2.60E-05 
DSC 5.04E+03 5.04E+03 
NSC 4.90E+04 4.90E+04 

FV 194 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

11050 
13 

STEAM HUMIDIFICATION 
B-1 

Date: 19-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

L   Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 6.7 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 0 
TOTAL 0.0 0.0 6.7 :3 



ENERGY CALCULATIONS 

BUILDING 11142 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft.: 1,465 

11142 

System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B1 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

2 |BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH      | F          S S 

Start Time 0 0 0 0 o! o! 0 

Stop Time 2400 2400 2400 2400 2400; 2400! 2400 

Present Operations S M T W        I TH F         ! s 
Start Time 0 0 0 o! 0 o| 0 

Stop Time 2400 2400 2400 2400 | 2400 2400! 2400 

INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 
CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 
MBTU CAPC. 0.455 

kW/Ton 0 
MOSON 0 

EFF 1 

LOOK-UP VALUE 
EFFHP        j       0.00%|       0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV L                 ° 
Heating HRSAV 0 
C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 
COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+00 0.00E+00 
HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 
COAOO O.O0E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 
ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 
NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 
DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 
DSC 2.04E+03 2.04E+03 
NSC 5.85E+04 5.85E+04 

FV 0 0 
CHWR 9.57 9.57 

OAR 7.40 7.40 
OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 11142 
System Type 10 
System Name: HOT WATER BOILER AND PUMPS 
System Number: B1 

Date: 17-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 3.4 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 00 o.o! 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 3.4 3 



ENERGY CALCULATIONS 

BUILDING 11144 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                           BLDG: 
Building Sq.Ft: 4,200  

11144 

EMC NO.: 1406-006 

DATE: 17-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 
B1 

Typical Building Information 
Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 2400 2400 2400 

INPUTS INPUT 

Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0.269 

kW/Ton 0 

MOSON 0 

EFF 1 

LOOK-UP VALUE 
EFFHP        !        0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 
HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 
DC DUTY 0.00 0.00 

DC DEMAN 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 
NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 
DDCCC 0.00E+00 0.00E+00 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 5.85E+04 
FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

11144 
10 

HOT WATER BOILER AND PUMPS 
B1 

Date: 17-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 0.0 
HW OA Reset 0.0 0.0 2.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 0.0 2.0 z ■ 



ENERGY CALCULATIONS 

BUILDING 21517 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft: 19,247  

21510/21516/21517 

System Type 
System Name: 
System Number: 

CONVERTER AND PUMPS 
HX-1 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 24q0j 2400 2400 

Present Operations S M T W TH F S 

Start Time 0 0 0 0 0 0 0 

Stop Time 2400 2400 2400 2400 24001 2400 2400 

INPUTS INPUT 
2 Motor HP 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 12 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      78.00% 78.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 3,360 3,360 

Heating HRSON 5,376 5,376 

C/H HRSON 8,760 8,760 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 
COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.00E+00 O.OOE+00 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 5.85E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

21510/21516/21517 
9 

CONVERTER AND PUMPS 
HX-1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 

Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 1                             0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL                                        |                         0.01                         0J>[                         0.0 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft.: 19,247  

21510 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

10 
HOT WATER BOILER AND PUMPS 

B1   

Typical Building Information 

Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M       1 T W TH F s 
Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS 
Motor HP 

Load Factor 
CFM - HTG 
CFM - CLG 

%OA 
i Area 

TON CAPC. 
MBTU CAPC. 

kW/Ton 
MOSON 

EFF 
LOOK-UP VALUE 

EFFHP 

INPUT 

J18 
0 

0.00% 
0.00% 

6.695 
0 

12 

0.00% 0.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heatinq HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

  
HOAUHC 0.00 0.00 

COAUC 0.00E+00 O.OOE+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 198.24 198.24 

  HOAOHC 121.66 121.66 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECO 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 5.85E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

21510 
10 

HOT WATER BOILER AND PUMPS 
B1 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr         _, MBtu/yr MH/yr 

Schedule ST/SP 0.0 0.0 0.0 

Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 49.5 

Chilled Water Reset 0.0 0.0 
0.0 

0.0 

Condenser Water Reset 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 o.o 49.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG:        21510 
Building Sq.Ft: 19,247  
System Type 
System Name: 
[System Number: 

10 
HOT WATER BOILER AND PUMPS 
B2 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W 
600 

TH 
mo 

18ÖÖ" 

F S 

Start Time 0 600 600 600 
1800 
  0 

0 Stop Time 0 1800 1800 1800 

-.si ■■■;■: INPUTS INPUT 
Motor HP 0 

Load Factor 0.8 

CFM - HTG 0 

CFM - CLG 0 

%OA 0.00% 

% Area 0.00% 

TON CAPC. 0 

MBTU CAPC. 6.695 

kW/Ton 0 

MOSON 12 
EFF 1 

LOOK-UP VALUE 
EFFHP        |        0.00%!        0°0% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC O.OOE+00 0.00E+00 

HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 

COAOC 
"     CÖAÖHC 

0.00E+00 0.00E+00 

0.00E+00 0.00E+00 

DC DUTY 0.00i 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 5.85E+04 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 188.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

21510 
10 

HOT WATER BOILER AND PUMPS 
B2 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING ONLY SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 L_                                       °-° 
Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 0.0 

HW OA Reset 0.0 0.0 49.5 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL o.o 0.0 49.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft.: 19,247  

21510 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

1 
H&V UNIT WITHOUT RETURN FAN 
MAU01 

Typical Building Information 

Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M I    T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 

Motor HP 5 

Load Factor 0.8 

CFM - HTG 11250 

CFM - CLG 0 

%OA 100.00% 

% Area 9.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kWfTon 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heatinq HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 O.OOE+OO 

HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.O0E+00 

ECHO 0.00E+00 0.00E+00 

NSUCC 0.00E+O0 0.0OE+00 

NSUCHC O.OOE+OO 0.00E+00 

DDCCHC 0.00E+00 O.00E+O0 

DDCCC 0.00E+00 O.OOE+OO 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 O.OOE+OO 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

21510 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU01 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 O.Oj 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.0 .     _„       oo •     ■ . ,.■■:;■:        3,5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 19,247  

21510 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU02 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 
Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

| Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 3 

Load Factor 0.8 

CFM - HTG 5625 

CFM - CLG 0 

%OA 100.00% 

% Area 9.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP 79.00% |      79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
0.00 HOAUH 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+0O 

COAUHC 0.00E+00 0.00E+0O 

HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 

COAOC 0.00E+00 O.OOE+OO 

COAOHC 0.00E+00 O.OOE+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 O.OOE+00 

Nsucq O.OOE+00 O.OOE+00 

NSUCHC 0.O0E+O0 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+O0 O.OOE+00 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 0.O0E+0O 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

21510 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU02 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr         j kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 
Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 
DDC Control 0.0 0.0 3.5 
HW OA Reset 0.0 0.0 0.0 
Chilled Water Reset 0.0 0.0 0.0 
Condenser Water Reset 0.0 0.0 0.0 
Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL                                  "'   '   I                          0,01                          0,01                          3,5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft: 19,247  

21510 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU03 

Typical Building Information 

Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time o 1800 1800 1800 1800 1800 o 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 

CFM - HTG 11250 

CFM - CLG 0 

%OA 100.00% 

% Area 9.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

MMGONSTPm^: LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 

COAOC 0.00E+00 0.00E+OO 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECO 0.00E+00 O.00E+O0 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 O.OOE+00 

NSUCHC 0.00E+00 O.OOE+00 

DDCCHC O.00E+0O 0.00E+O0 

DDCCC 0.00E+00 0.00E+00 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 0.00E+0O 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

21510 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU03 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 

Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 3.5 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 0.0 3.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.: 19,247  

21510 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU04 

Typical Building Information 
Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800l 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 

CFM - HTG 11250 

CFM-CLG 0 

%OA 100.00% 

% Area 9.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      81.60% 81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 

COAOC 0.00E+00 O.OOE+00 

COAOHC 0.00E+00 0.00E+0O 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 ,_             0.17 

ECC O.OOE+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 O.OOE+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

21510 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU04 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 

Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 3.5 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 
TOTAL 0.0 :•■■■. 0.0 3.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft: 19,247  

21510 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU5 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS                                     ~j INPUT 

Motor HP 3 

Load Factor 0.8 

CFM - HTG 5625 

CFM - CLG 0 

%OA 100.00% 

% Area 9.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |     79.00% 79.00% 

HOURS 
CALCULATIONS 

Cooling HRSON 

REQUIRED 
HR/YR 

"1,400" 

PRESENT 
HR/YR 

1,200 

Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 

HOÄÜHC 
0.00 0.00 
0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 

COAOC O.O0E+O0 0.00E+00 

COAOHC 0.00E+OO ^     0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+O0 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

21510 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU5 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 
Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 
0.0 _^ 

Ö.0 
0.0 

3.5 
HW OA Reset 0.0 0.0 

Chilled Water Reset 0.0 0.0 
Condenser Water Reset 0.0 

0.0 
0.0 

Chiller Demand Limit 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL ■:v.v.-:^-.:.p.o- o.o 3.5 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft: 19,247  

21510 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU06 

Typical Building Information 
Category Construction 

BRICK 

Use 
MOTOR REPAIR SHOP 

Occ. 
0600-1730 

Day 
MON-FRI 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 öOOj 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP 5 

Load Factor 0.8 

CFM - HTG 11250 

CFM - CLG 0 

%OA 100.00% 

% Area 9.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      81.60% |      81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+O0 

ECHO 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 0.00E+00 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 0.0OE+0O 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

21510 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU06 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.Ö 0.0 
Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 
Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 3.5 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.0 0.0 : ■^:;;; :::;r-:i>,::::::':.■■:;;-:■: ■&*• 3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                             BLDG: 
Building Sq.Ft.: 19,247  

21510 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU07 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Typical Building Information 

Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 180Ö1 1800 0 

INPUTS                                       ■! INPUT 
Motor HP 3 

Load Factor 0.8 

CFM - HTG 5625 

CFM - CLG 0 

%OA 100.00% 

% Area 9.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      79.00% 79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 
  1,400 

PRESENT 
HR/YR 

1,200 Cooling HRSON 
Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 O.00E+0O 

COAUHC O.OOE+00 0.00E+00 

HOAOH 198.24 198.24 

HOAOHC u     121.66 121.66 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.0OE+0O 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 O.OOE+OO 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.00E+00 O.OOE+OO 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 O.OOE+OO 

FV 0 0 

CHWR 9.57 9.57   
OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

21510 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU07 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 

Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 3.5 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0  ao 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 0.0 3.5 -     3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM BLDG: 
Building Sq.Ft: 19,247^ 

21510 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

System Type                                    1 
System Name:                    H&V UNIT WITHOUT RETURN FAN 
System Number:                MAU08 

Typical Building Information 

Category Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 20 

Enter Weeks of Winter: 32 

Reauired Operation s M T w TH F s 
Start Time 0 600 600 600 600 600 0 

Stop Time o_ 1800 1800 1800 1800 1800 0 

Present Operations S M T w TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time o 1800 1800 1800 1800 1800 o 

INPUTS                                  _] INPUT 

Motor HP 3 

Load Factor 0.8 
5625 CFM - HTG 

CFM-CLG 0 

%OA 100.00% 

% Area 9.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UPVALUE 
EFFHP        I      79.00%|      79.00% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

T.400 

PRESENT 
HR/YR 

" 1,200 Cooling HRSON 
Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 

HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 

COAOC O.00E+O0 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 
DC DEMAND 

0.00 0.00 

0.17 0.17 

ECO 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC O.OOE+00 0.00E+00 

DDCCC 0.00E+00 0.OOE+OO 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 O.OOE+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT        188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION:  FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

21510 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU08 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 

Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 0.0 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 3.5 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL o.o 0.0 ■ .v..:-::!": 3.*. ."3 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM                                               BLDG: 
Building Sq.Ft.: 19,247  

21510 

System Type 
System Name: 
System Number: 

H&V UNIT WITHOUT RETURN FAN 
MAU09 

EMC NO.: 1406-006 

DATE: 07-Apr-95 

PREPARED BY: CSW/BMG 

CHECKED BY: KC/WLC 

PAGE 1 OF 2 

Category 

Typical Building Information 
Construction Use 

BRICK MOTOR REPAIR SHOP 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Occ. 
0600-1730 

Day 
MON-FRI 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 6ÖÖ1 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 

Motor HP 5 

Load Factor 0.8 

CFM - HTG 11250 

CFM - CLG 0 

%OA 100.00% 

% Area 9.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EF.FHP        |      81.60% |      81.60% 

HOURS 
CALCULATIONS 

REQUIRED 
HR/YR 

PRESENT 
HR/YR 

Cooling HRSON 1,400 1,200 

Heating HRSON 2,240 1,920 

C/H HRSON 3,650 3,129 

Cooling HRSAV 0 

Heating HRSAV 0 

C/H HRSAV 0 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUq 0.00E+00 0.00E+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 198.24 u         198.24 

HOAOHC 121.66 121.66 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC 0.00E+00 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 0.00E+00 

NSUCHC 0.00E+00 0.00E+00 

DDCCHC 0.00E+00 0.00E+00 

DDCCC 0.0OE+00 O.OOE+00 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 



EMC ENGINEERS, INC. 
PROJECT: UMCS FEASIBILITY STUDY 
CLIENT CONTRACT NO.: DACA01-94-D-0033 D.O. 6 
CLIENT PROJECT ENGINEER: STEVE ROWLEY 
LOCATION: FT. DRUM 

Bldg Number: 
System Type 
System Name: 
System Number: 

21510 
1 

H&V UNIT WITHOUT RETURN FAN 
MAU09 

Date: 07-Apr-95 
PAGE 2 OF 2 

HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 

Optimum ST/SP 0.0 0.0 0.0 

Duty Cycle 0.0 0.0 0.0 

Demand Limit 0.0 °.0J 0.0 

Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 3.5 

HW OA Reset 0.0 0.0 0.0 

Chilled Water Reset 0.0 0.0 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 

Remote Monitoring, Maintenance, 
Run Time, and Safety Alarms 3 

TOTAL 0.0 0.01                          3.S 3      : 

# 
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Typical Building Information 
Cateqorv Construction Use Occ. Day 

2 BRICK MOTOR REPAIR SHOP 0600-1730 MON-FRI 

Enter Weeks of Summer: 
Enter Weeks of Winter: 

20 
32 

Required Operation S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time 0 1800 1800 1800 1800 1800 0 

Present Operations S M T W TH F S 

Start Time 0 600 600 600 600 600 0 

Stop Time                            I               0 1800 1800 1800 1800 1800 0 

INPUTS INPUT 
Motor HP                            I 5 

Load Factor 0.8 

CFM - HTG 11250 

CFM - CLG 0 
%OA 100.00% 

% Area 9.00% 

TON CAPC. 0 

MBTU CAPC. 0 

kW/Ton 0 

MOSON 7 

EFF 1 

LOOK-UP VALUE 
EFFHP        |      81.60% |      81.60% 

HOURS 
CALCULATIONS 

Cooling HRSON 
Heating HRSON 
C/H HRSON 
Cooling HRSAV 
Heating HRSAV 

REQUIRED 
HR/YR 

1,400 

C/H HRSAV 

2,240 
3,650 

PRESENT 
_HrVYR 

1,200 
1,920 
3,129 

CONSTANT LOOK-UP INPUT 
HOAUH 0.00 0.00 

HOAUHC 0.00 0.00 

COAUC 0.00E+00 O.OOE+00 

COAUHC 0.00E+00 0.00E+00 

HOAOH 198.24 198.24 

HOAOHC 121.66 121.66 

COAOC 0.00E+00 0.00E+00 

COAOHC 0.00E+00 0.00E+00 

DC DUTY 0.00 0.00 

DC DEMAND 0.17 0.17 

ECC O.0OE+0O 0.00E+00 

ECHC 0.00E+00 0.00E+00 

NSUCC 0.00E+00 O.OOE+00 

NSUCHC O.OOE+00 0.00E+00 

DDCCHO 0.00E+00 0.00E+O0 

DDCCC 0.00E+00 0.00E+00 

DSC 2.04E+03 2.04E+03 

NSC 5.85E+04 0.00E+00 

FV 0 0 

CHWR 9.57 9.57 

OAR 7.40 7.40 

OPT 188.00 0.00 
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HEATING AND VENTILATING SYSTEMS kW/yr kWh/yr MBtu/yr MH/yr 
Schedule ST/SP 0.0 0.0 0.0 
Optimum ST/SP 0.0 0.0 0.0 
Duty Cycle 0.0 0.0 0.0 
Demand Limit 0.0 0.0 0.0 
Night Setback 0.0 0.0 0.0 

Sub Total 0.0 0.0 0.0 

Economizer 0.0 0.0 0.0 

Ventilation/Recirculation 0.0 0.0 0.0 

DDC Control 0.0 0.0 3.5 
HW OA Reset 0.0 0.0 

0.0 
0.0 
0 0 Chilled Water Reset 0.0 

Condenser Water Reset 0.0 0.0 0.0 

Chiller Demand Limit 0.0 0.0 0.0 
Remote Monitoring, Maintenance, 

Run Time, and Safety Alarms 3 

TOTAL 0.0 L                         °-° 3.5 ■:■■:■?.■ 3   ; 


