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I.        EXECUTIVE SUMMARY 

A. INTRODUCTION 
General Location: Fort Belvoir is an 8,656 acre Post held fee simple by the US Army. 
It is located in the Commonwealth of Virginia, 14 miles south of Washington, D.C., 
situated primarily on a peninsula of the Potomac River. Interstate 95 and US Route 1 
provide primary transportation links to Norfolk, Washington, DC, and other cities. 
Fort Belvoir is an Army Installation under the Command of the United States Military 
District of Washington (MDW). 

Installation Mission: Since 1988 and its transfer to the MDW, Fort Belvoir's mission 
has shifted from training to service to MDW and the National Capitol Region (NCR). 
Within its eight mission elements are: contingency military support to the NCR, 
Regional Administrative Center, Regional Logistics Support, Regional Recreation 
Center, Classroom Center, Housing and other regional activities. The Installation is 
now referred to as "U.S. Army Fort Belvoir". 

Ft. Belvoir has been tasked, by Executive Order 12902, with reducing the total energy 
consumption on the Installation by 30% of the FY1985 level by the year FY2005. The 
purpose of this study is to determine the most effective Energy Management Systems 
(EMS) to install to assist in meeting this challenge. The analysis performed was based 
upon five buildings of different function, occupancy and scheduling, as well as different 
types of mechanical systems. Three different EMS types were analyzed for then- 
advantages and applicability to each building. The results of this study are to be used to 
evaluate other buildings on the Installation. The three types of systems analyzed for this 
study are the FM Relay (FMR), the Power Line Carrier (PLC) and the Direct Digital 
Control (DDC) Systems. 

B. PURPOSE 
The purpose of this study is to compare three different types of energy management 
systems and determine which system would be most effective in each of a variety of 
different buildings. The three systems chosen for this analysis are the FM Relay (FMR), 
Power Line Carrier (PLC) and Direct Digital Control (DDC) systems. The analysis 
performed was based upon five buildings of different function, occupancy, and scheduling 
as well as different types of mechanical systems. The recommendations listed in this 
report are to be applied over the entire Installation using the criteria listed for evaluating 
each building. This study will develop the recommended strategies for applying energy 
management systems (EMS) to many of the buildings at Ft. Belvoir. 

C. BUILDING INFORMATION 
The following is a list of the buildings which were analyzed for this study: 

Building 200 - 26,256 square foot recreation facility 

Building 219 - 32,937 square foot finance office building w/ auditorium 

Building 247 -148,067 square foot classroom building 
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Building 1425 -15,430 square foot administrative office building 

Building 3136 -11,760 square foot office building 

Building energy simulations were performed for each building to determine the cost 
effectiveness of EMS application to each building. This information along with initial 
investment, maintenance and replacement costs were used to perform life cycle cost 
analysis for each system type being recommended. 

D. PRESENT ENERGY CONSUMPTION 
The estimated present energy consumption for each building is shown in Table 1 on page 
1-3. This table reflects the results of the energy simulation calculations for each building 
as it existed at the time this study was conducted. This is true for all buildings except 
building 1425. This building is presently equipped with a control system which utilizes 
a time clock to provide time of day scheduling. In an effort to provide a comparative 
analysis for other buildings which are similar in size and system type, but do not have time 
of day scheduling, it was decided that this building will be analyzed as if it were not 
equipped with a time clock. For this reason the results of the analysis for building 1425 
are not applicable to this building but may be used as an example when evaluating other 
similar buildings. 
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Table 1. Estimated Present Annual Energy Consumption 

Building 
200 

Building 
219 

Building 
247 

Building 
1425 

Building 
3136 

Electrical Energy (kWH) 727,922 903,608 2,045,422 265,769 346,101 

Electrical Energy (kBTU) 2,484,398 3,083,111 6,981,025 907,070 1,181,243 

Electrical Cost ($) 14,558 18,072 40,908 5,315 6,922 

Natural Gas (Therm) 29,904 25,043 40,071 

Natural Gas (kBTU) 2,990,400 2,504,300 4,007,100 

Natural Gas Cost ($) 18,182 15,226 24,363 

District Steam (kLBS) 254 434 

District Steam (kBTU) 340,360 581,560 

District Steam Cost ($) 2,034 3,472 

Total Annual Energy (kBTU) 5,474,798 5,587,411 10,988,125 1,247,564 1,762,334 

E. ENERGY CONSERVATION ANALYSIS 

ECOs Investigated 
The following is a list of the ECOs investigated for this study: 

Building 200 
- FMREMS 
- PLC EMS 
- DDC EMS 

Building 219 
- FMR EMS 
- PLC EMS 
- DDC EMS 
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• 

Building 247 
- FMR EMS 
- PLC EMS 
-    DDC EMS 

Building 1425 
-    FMR EMS 
-    PLC EMS 
-    DDC EMS 

Building 3136 
-    FMR EMS 
-    PLC EMS 
-    DDC EMS 

ECOs Recommended 
The following is a list of the ECOs recommended as a result of this study: 

Building 200                    DDC 

Building 219                   DDC 

• 

Building 247                   DDC 

Building 1425                 FMR, PLC 

Building 3136                  FMR 

*The recommendations made for building 1425 are for comparison of similar 
buildings which are not equipped with an EMS. They do not apply to building 1425. 

ECOs Rejected 
The following is a list of ECOs which were rejected as a result of this study 

Building 200 
-    FMR 
-    PLC 

Building 219 
-    FMR 
-    PLC 

• 

Building 247 
- FMR 
- PLC 

Building 1425 
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- DDC 

Building 3136 
- PLC 
- DDC 

The above listed ECO recommendations and rejections are based on the following 
criteria: 

Building 200, 219, and 247: 
Although the FMR system results in the highest SIR and the shortest payback period, this 
system does not provide comprehensive EMS capability and will not save energy. As 
shown in the capabilities summary the FMR is capable of demand limiting only. This 
eliminates the FMR from consideration as a solution to the problem of reducing the total 
energy consumption for the entire Ft Belvoir Installation. This system should be 
considered, however, for use with any building which has comfort cooling using electric 
chillers or condensing units and is not equipped with an EMS which is capable of demand 
limiting. Because of the short payback period and ease of installation, the FMR can be 
applied in a temporary fashion to buildings which may be scheduled for EMS installation 
beyond 2 years in the future. FMR systems installed for this purpose can be removed, 
after the new EMS is installed, and then re-used for another building on the Installation. 
When installing the FMR system care must be taken to ensure that the relays are used to 
initiate a normal equipment shut-down and not to simple disconnect the incoming power 
to the equipment. Until the entire Installation is outfitted with an EMS that is capable of 
demand limiting, the FMR should be applied as described above to generate cost savings 
at a very attractive SIR. 

The PLC provides an substantial energy savings and SIR for each individual building as 
shown in Table 1 on page 1-3, Table 2 on page I-11 and Table 3 on page 1-12. The 
system, as evaluated in this study, is capable of providing time of day scheduling which 
accounts for the majority of energy savings attributable to this type of EMS. The PLC 
performs this time of day scheduling at the lower cost and a higher SIR than the DDC 
system. 

The DDC system provides the greatest energy savings potential of the three systems 
evaluated, as shown in Tables 1 through 3. This is important as Ft. Belvoir continues 
toward the goal of reducing the total energy consumption by 30% of the FY1985 levels 
by the year FY2005. In addition to the increased energy savings potential the DDC 
system offers several features which are not available on the typical PLC system. These 
features, which are important ingredients for a comprehensive EMS in a multiple building 
Installation such as, Ft Belvoir are as follows: 

- On-Line monitoring and control of the building systems from a central location. 
The DDC system provides this capability through a network arrangement which can 
utilize the existing fiber optics at Ft. Belvoir or dedicated phone lines between the 
various buildings. The typical PLC is capable of only intermittent communications 
via a modem in a central computer and the controller in each building. 
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- Demand limiting based on an Installation-wide strategy which monitors the electric 
demand at the main electric sub-station providing power to all of Ft. Belvoir. The 
PLC is capable of demand limiting or load shedding within each individual building 
only. It is not capable of controlling the demand strategy for all of the buildings on 
the Installation. The DDC system can be equipped to continuously monitor the 
electric demand from a meter at the sub-station and implement the appropriate 
demand limiting strategy for every building connected to a central control computer. 
This integrated approach is necessary at Ft. Belvoir because the demand charges 
assessed by the electric company are based on the maximum electric demand for the 
entire Installation not for the individual buildings. 

- Increased control system reliability and maintainability. The DDC system installation 
will require the replacement of many of the existing pneumatic sensors, controllers 
and actuators each system. For this reason the control system reliability will be 
significantly increased in two ways. First the new components will be replacing 
components which are, in many cases over twenty years old and second the sensors 
and controllers used in the modem DDC systems are superior in many ways to the 
older pneumatic components. The DDC systems also require less maintenance since 
all of the logic functions are performed by solid state controllers with no moving parts 
as compared to the old pneumatic receiver controllers and logic controllers which 
require periodic calibration. The economic impact attributable to this increased 
reliability is impossible to accurately estimate but is generally thought to be significant 
in most cases. The PLC system utilizes all of the existing control components and will 
not increase the reliability or maintainability of the control systems. 

Building 1425: 
The FMR EMS should be installed on the chiller serving this building, because of the 
short payback period and ease of installation, the FMR can be applied When installing 
the FMR system care must be taken to ensure that the relays are used to initiate a normal 
equipment shut-down and not to simple disconnect the incoming power to the equipment. 
The existing control system in this building is currently equipped with the capability to 
provide the time-of-day scheduling which has been shown in this study to provide the 
largest single economic advantage of an EMS. Therefore, it is not advisable to install an 
EMS with time-of-day scheduling capabilities. 

When analyzing similar size buildings served primarily by perimeter fan-coil units and 
central air cooled chilled water, and district steam heated hot water systems the PLC 
should be considered as an option for maximum energy savings while meeting ECIP 
funding criteria. 

For new buildings or buildings where major mechanical renovation is planned the DDC 
system will should be considered for applications similar to this building. Because the 
DDC system would provide all of the control system and EMS capabilities the required 
investment in the EMS portion would be considerably less than "adding" EMS capabilities 
to existing systems. 

Building 3136: 
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The age and condition of the fan coil units and the control system in this building make 
it a candidate for a mechanical system replacement. An example is that the fan coil units 
are not equipped with control valves to stop the flow of water through coil when cooling 
or heating is not needed. This situation causes the fan coil units to act as radiators during 
the heating season even after the thermostat has been satisfied and has cycled the fan off. 
The installation of total system EMS at the time of new equipment installation would be 
more cost effective. 

The building is served by a packaged air cooled chiller which can be cycled to provide 
electrical demand savings. This building should be equipped with and FMR relay and 
entered into a demand limiting schedule in accordance with the strategy outlined in 
Example 2.1 on page II-2 of this report. 

ECIP Projects Developed 
The following is a list of ECIP Projects developed as a result of this study: 

Building 200 - DDC EMS SIR 1.93 

Building 219-DDC EMS SIR 2.03 

Building 247 - DDC EMS SIR 1.91 

Building 1425 -FMR EMS SIR 7.17 
-PLCEMS* SIR 1.55 

Building 3136 - FMR EMS SIR 7.17 

*The PLC recommendation made for building 1425 are for comparison of similar 
buildings which are not equipped with an EMS. This does not apply to building 1425. 

The supporting data for these projects is shown in tabular form in Section F of this summary 
along with the Life Cycle Cost Analysis Sheets for the ECIP Projects. 

F. EXTRAPOLATION OF RESULTS 

Based on the results of this study the DDC EMS provides the greatest benefit of all the 
system evaluated for this study. The benefits of the DDC system can best be utilized by 
installing the systems with an emphasis on Installation-wide control and monitoring. This can 
be accomplished most effectively by packaging all of the buildings on the post which meet the 
criteria for EMS installation and acquiring competitive bids from qualified manufacturers and 
installers with experience in large multiple building Installations. It is also important to 
specify the requirement that all of the buildings be linked to a central control computer via a 
network arrangement utilizing the existing fiber optic facilities where possible and dedicated 
phone lines elsewhere. Another major consideration in evaluation of the manufacturers and 
installers is the availability and reliability of the support personnel who will be responsible for 
maintaining the system It is also important that the manufacturers provide sufficient training 
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for Installation or contract personnel who are responsible for maintaining the mechanical 
equipment. 

If it is not possible to perform a full scale Installation-wide implementation of the DDC 
systems as described above, an alternate approach can be taken. The alternate approach 
would be to divide the Installation into groups of buildings and acquire competitive bids for 
each individual group as funding becomes available. The disadvantage to utilizing this 
alternative approach is that the different manufacturers will likely be used for each group of 
buildings. This would require the installation of a central control computer for each different 
manufacturer or an integration package would be required to consolidate the systems into one 
central control computer. There are manufacturers who are currently providing integration 
packages which are capable of communicating with the systems of major control 
manufacturers. Care must be taken to specify that the control manufacturers and the 
integrator's systems must are compatible. 

For small buildings which are served primarily by perimeter fan-coil units and central air 
cooled chilled water, and district steam heated hot water systems the PLC should be 
considered as an option for maximum energy savings while meeting ECIP funding criteria. 
These PLC systems should be limited in use to smaller buildings up to 20,000 sq. ft. and two 
stories or less with simple AC power distribution systems. The PLC systems have reportedly 
experienced operating problems when connected to AC power system which have a high level 
of electronic equipment usage. The availability of competitive vendors is limited and care 
should be taken when selecting systems to chose vendors with a documented history of 
successful installations similar to the application being considered. 

The results of this study can also be extrapolated to assist energy auditors in selecting 
buildings for EMS implementation. The flow chart on the following page can be used as a 
preliminary test in selecting these buildings. 

EYP PROJECT NUMBER 60692.00 page I - 8 



f— 
Q/ 
<Z - 

IE 
CJ 
> 

_J 
LL_ 

z 
□ 
1—1 

[— it                        ii 
<c 
ID 
_l 
<r tO 

> 
UJ 
>- 

Ld 
h- 
2 

LD 

i—i 
f=}0O ID 
a.     Ä 

> 

O Q. X _l o 
tr; c_) ^ 2: 

_l on: fTi 
»—I 

M
S 

 B
U

I 

C
U

R
R

E
N

TL
Y
 

E 
IC

K 
D

R
 

EM
S 

V
 

D
F 

D
A

Y 
SC

H
I 

G 
E

Q
U

IP
M

E
N

T?
 

D
F 

TH
E
 

B
U

IL
 

0 
H

D
U

R
S

/D
A

Y
? 

co 
LÜ 
>- 

Ui*^-  . 1 

Ld 

TH
E 

B
U

IL
D

IN
G

 
H 

A 
TI

M
E
 

C
LD

 
A

B
LE
 

D
F 

TI
M

E
 

A
IR
 

H
A

N
D

LI
N

I 

A
T 

LE
A

S
T 

75
'/.

 
R 

M
D

R
E 

TH
A

N
 

H 

1— Q_ Of 
C »r« <C □ 
i-i > O U. 

<D 

cop 



-5£>- 

-*»■ 

II 

o »-v 
Qi CO 
1— 
O 
UJ 1— 

»—• 

3 
_l Z 
UJ UJ n 

21 2: 
UJ Q_ >—t 
CO t=« co 
3,-J 7" a lit 0 ui P=> 
jT- Z 
»—1   L^J r~i « z 0 
—J *~1 J=J _J 
Z3 O Q£ 
m 0 □ 

0 
UI CO 
JZ t- LX 
H- QZ. UI 

a _J 
co u. 
ui 2: 

_J 
t—1 ~r a a O 

(=> 0 

UI 

ID 

CO 

□ 

CO 
UI 
>- 

CO 
UI 
>- 

-£»» 

1) 

-ES»- 

CK 
a 
u_ 

<S\ CO 
>- 
u. »—< 

2: 
UI 

I—1 

CO 

_j _l 
<: 0 <c 
ID 1—1 z 
a 1=1 <: 
>- <r h- 
_i CO 
UI  1 a 
M _i C_) »—• <. 
_J 1— UJ to  1 
_J 2 0 
_J »—• 
> 

1—1 

□ 
i— 

>- 
0 

L3 
-z. ID 

2 
UI 
u. 

1=1 

►—I Z 
_l >- 

u 

Oq U. 

CO Q_ u. -> 
1—4 »—H Qd 
IUUC 
H- UJ Q. Y- 



-5^» 

O 
►—• 

oe. 
y— o 
UJ I— _l z 
LJ UJ 

UJ D_ 
CO t=J 

=>§ 
13 UJ 

2 ID 
« Z 

ID O 
m □ 
UJ 

V— C£ a 

CO 

ID 

CO z 
UJ 

z 
□ o 

a 
CO 
on 
UJ 

UJ 
i— 
<n 
UJ 

ID 

o 
CO 

CO U. pzj H- 

« O y 
CD 

CO 
UJ 
>- 

-^^» 

s: 
Q 

UJ 

Z CO <c >- 
^ CO 

UJ Q£ 
1— 2E 
CO LA- 
>- 
CO ID 

z o •—< 
_J _i 
Ü 1 

<E 
an— 
C2</) 
u. Z 

>—• 
UJ 
1— C£ 
<c UJ 

_l 
►—• 

CO <c z 
> □ 
UJCJ 

a 

-ES*- 

C£ □ 
U- 

co CO 

CO 
>- 

—1 / •> _l 
<c^ <L 
=>£ z 
C5 ° <c 
>-<: h- 
_i    . CO uH □ 
^^ o 
t—. <L 
_l 1— UJ 

CO 1 
_J z o 
_J «-• 
1—1 _J 

>- 

UJ 
u. 
_J >- 

;=} z u_ 
y •—i 
7Z> OL m u. 

co a. u. > 
»—« *—i Cd. 
IÜLID 
1— UJ a. t— 

I 
f=> U_ 

^    1— UJ □ 
>- <r _l 
u_ ^ =5 UJ 

U
A

LI
 

EM
S 

UJ 
i— 

c^z CO 

h- <c r/i □   , »—• c_> 2 H « 
 i ID « >-s Z 

-J ^ i—i C£ 
UJ^ t-1 UJ 
r*r i—i 

_1 f=> Z 

DPQ 
co y 
Z H- 

_J ►- a <r 
_J        LU 

~ ID re °> 
>2 1— g^ 

D
IN

G
 

FU
N

D
 

U_ 
l—1 

B
U

IL
 

C
IP

 UJ 

t—i 
1— 

UJ Ck: 5 
CO _„ <V) ►—• 

»-• C£ y—i a< co 
zc □ m □ UJ 
h- U_ i— U_ « 



ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 
FORT BELVOIR, VIRGINIA 1 NOVEMB ER 1995 

Because the recommended control strategy for DDC installation involves Installation-wide 
systems, it may be necessary to implement these systems in buildings which do not show a 
payback. This is true because the goal is to maximize the energy savings for the entire 
Installation. 

G. TABULATION OF RESULTS 

Tables 2 on page Ml, Table 3 on page 1-12 and Table 4 on page 1-13, list the results of the 
energy conservation analyses for each investigated Energy Conservation Opportunity (ECO). 
In addition, the EMS Capability Summary Tables compare the features of each system and 
their advantages and disadvantages relative to each building studied. 

Life Cycle Cost Analysis Summary Sheets are included for all developed projects meeting 
ECIP Criteria. 
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ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 
FORT BELVOIR, VIRGINIA                                                                                                                     1 NOVEMBER 1995 

EMS Capability Summary - Building 200 

FEATURES: FMR PLC DDC 

Chilled Water Reset X 

Hot Water Reset X 

Supply Air Reset X 

Enthalpy Economizer X 

Time of Day Scheduling X X 

Night Setback X 

Demand Limiting X X 

"On-Line" Centralized Control X 

"On-Line" Centralized Monitoring X 

Expandability X X 

Flexibility X X 

Maintenance Scheduling X 

Optimum Start X X 

Occupant Control/Override X X 

Comfort Control X X 

ADVANTAGES: 

Increased Control System Reliability/Maintainability X 

Increased Equipment and Control System Life X 

Highest Savings - To- Investment Ratio (SIR) X 

Provides Highest Total Energy Savings X 

Meets ECIP Funding Criteria X X X 

DISADVANTAGES; 

Highest Initial Cost X 

No Energy Savings X 

Does Not Meet ECIP Funding Criteria 
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EMS Capability Summary - Building 219 

FEATURES; EMR PLC DDC 

Chilled Water Reset X 

Hot Water Reset X 

Supply Air Reset X 

Enthalpy Economizer X 

Time of Day Scheduling X X 

Night Setback X 

Demand Limiting X X 

"On-Line" Centralized Control X 

"On-Line" Centralized Monitoring X 

Expandability X X 

Flexibility X X 

Maintenance Scheduling X 

Optimum Start X X 

Occupant Control/Override X X 

Comfort Control X X 

ADVANTAGES; 

Increased Control System Reliability/Maintainability X 

Increased Equipment and Control System Life X 

Highest Savings - To- Investment Ratio (SIR) X 

Provides Highest Total Energy Savings X 

Meets ECIP Funding Criteria X X X 

DISADVANTAGES; 

Highest Initial Cost X 

No Energy Savings X 

Does Not Meet ECIP Funding Criteria 
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FORT BELVOIR, VIRGINIA                                                                                                                     1 NOVEMBER 1995 

EMS Capability Summary - Building 247 

FEATURES; FMR PLC DDC 

Chilled Water Reset X 

Hot Water Reset X 

Supply Air Reset X 

Enthalpy Economizer X 

Time of Day Scheduling X X 

Night Setback X 

Demand Limiting X X 

"On-Line" Centralized Control X 

"On-Line" Centralized Monitoring X 

Expandability X X 

Flexibility X X 

Maintenance Scheduling X 

Optimum Start X X 

Occupant Control/Override X X 

Comfort Control X X 

ADVANTAGES; 

Increased Control System Reliability/MaintainabiUty X 

Increased Equipment and Control System Life X 

Highest Savings - To- Investment Ratio (SIR) X 

Provides Highest Total Energy Savings X 

Meets ECIP Funding Criteria X X X 

DISADVANTAGES: 

Highest Initial Cost X 

No Energy Savings X 

Does Not Meet ECIP Criteria 
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ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 
FORT BELVOIR, VIRGINIA                                                                                                                      1 NOVEMBER 1995 

EMS Capability Summary - Building 1425 

FEATURES: FMR PLC DDC 

Chilled Water Reset X 

Hot Water Reset X 

Supply Air Reset N/A N/A N/A 

Enthalpy Economizer N/A N/A N/A 

Time of Day Scheduling X X 

Night Setback X 

Demand Limiting X X 

"On-Line" Centralized Control X 

"On-Line" Centralized Monitoring X 

Expandability X X 

Flexibility X X 

Maintenance Scheduling X 

Optimum Start X X 

Occupant Control/Override X X 

Comfort Control X X 

ADVANTAGES: 

Increased Control System Reliability/Maintainability X 

Increased Equipment and Control System Life X 

Highest Savings - To- Investment Ratio (SIR) X 

Provides Highest Total Energy Savings X 

Meets ECBP Funding Criteria X X 

DISADVANTAGES; 

Highest Initial Cost X 

No Energy Savings X 

Does Not Meet ECIP Funding Criteria X 
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ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 
FORT BELVOIR, VIRGINIA 

EMS Capability Summary - Building 3136 

1 NOVEMBER 1995 

FEATURES; FMR ELC DDC 

Chilled Water Reset X 

Hot Water Reset X 

Supply Air Reset N/A N/A N/A 

Enthalpy Economizer N/A N/A N/A 

Time of Day Scheduling X X 

Night Setback X 

Demand Limiting X X 

"On-Line" Centralized Control X 

"On-Line" Centralized Monitoring X 

Expandability X X 

Flexibility X X 

Maintenance Scheduling X 

Optimum Start X X 

Occupant Control/Override X X 

Comfort Control X X 

ADVANTAGES: 

Increased Control System Reliability/Maintainability X 

Increased Equipment and Control System Life X 

Highest Savings - To- Investment Ratio (SIR) X 

Provides Highest Total Energy Savings X 

Meets Funding Criteria X X 

DISADVANTAGES; 

Highest Initial Cost X 

No Energy Savings X 

Does Not Meet ECEP Funding Criteria X 
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ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 
FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:  R.Belvoir.VA REGION NO. £ PROJECT NO.  DACA-31-92 D0061   Del. Order 4 
PROJECT TITLE:   Ft. Belvoir EMS Study  FISCAL YEAR    95 
DISCRETE PORTION NAME: BUILDING 200 - DDC EMS INSTALLATION ECIP No.  

ANALYSIS DATE: Ji§5_      ECONOMIC LIFE:      1Q     YEARS      PREPARER: EINHORN YAFFEE PRESCOTT 

1. INVESTMENT COSTS: 

A. CONSTRUCTION COST 

B. SIOH 

C. DESIGN COST 

P. TOTAL COST (1A+1B+1C) 

E. SALVAGE VALUE OF EXISTING EQUIPMENT 

F. PUBLIC UTILITY COMPANY REBATE 

G.. TOTAL INVESTMENT (1D-1E-1F) 

$70,640 

$4,238 

$3,885 

$78,763 

2. ENERGY SAVINGS (+VCOSTM: 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS        fOct1994tt DISCOUNT RATE:      _&!& 

COST SAVINGS ANNUAL $ DISCOUNT DISCOUNTED 

ENERGY $/MBTU(1) MBTU / YR (2) SAVINGS (3) FACTOR (4) SAVINGS (5) 

A. ELEC 

B. DIST 

C. RESID 

D. NG 

5.86 

5.97 

6.08 

339.7 

1149.3 

$1,991 

$6,988 

8.82 

9.86 

$17,561 

$68,902 

H. DEMAND SAVINGS 

I. TOTAL 

$1,700 

$10,679 

8.49 $14,433 

$100,896 

3, NON-ENERGY SAVINGS M OR COST (-): 

A. ANNUAL RECURRING (+/-) 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

$5,560 

8.49 

$47,204 
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ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 
FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995 

NON-RECURRING SAVINGS (+) OR COST (-) 

SAVINGS (+)              YEAR OF             DISCOUNT 

COST(-)(1)            OCCUR. (2)           FACTOR(3) 

DISCOUNTED SAVINGS(+) 

COST(-) (4) 

a. $0 

b. $0 

c. $0 

d. TOTAL                        $0 $0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (3A2+3bD4) $61,637 

4, SIMPLE PAYBACK (1G/(2I3+3A+ f3Bd1 / ECONOMIC LIFEW: 4.9          YEARS 

5. TOTAL NET DISCOUNTED SAVINGS (2I5+3C1: $148,100 

6: SAVINGS TO INVESTMENT RATIO fSim (5/1GV 1.88 

7, ADJUSTED INTERNAL RATE OF RETURN MIRR1: 9.82% 
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ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 
FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:   Ft. Belvoir. VA       REGION NO.   _2_ 
PROJECT TITLE:    Ft. Belvoir EMS Study 

PROJECT NO.   DACA-31-92D0061     Del. Order 4 
FISCAL YEAR      95 

ECIP No.  DISCRETE PORTION NAME: BUILDING 219 - DDC EMS INSTALLATION 

ANALYSIS DATE: 1&5      ECONOMIC LIFE:      10     YEARS      PREPARER: EINHORN YAFFEE PRESCOTT 

1. INVESTMENT COSTS: 

A. 

D. 

F. 

CONSTRUCTION COST 

SIOH 

DESIGN COST 

TOTAL COST (1A+1B+1C) 

SALVAGE VALUE OF EXISTING 

PUBLIC UTILITY COMPANY REBATE 

G. TOTAL INVESTMENT (1D-1E-1F) 

$64,700 

$3,882 

$3,559 

$72,141 

.i. ENERGY SAVINGS f+VCOSTM: 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS    fOct 1994)1 DISCOUNT RATE:      _2A% 

COST SAVINGS ANNUAL $ DISCOUNT DISCOUNTED 

ENERGY $/MBTU(1) MBTU/YR(2) SAVINGS (3) FACTOR (4) SAVINGS (5) 

A. ELEC 

B. DIST 

C. RESID 

D. NG 

G OTHER 

5.86 

5.97 

6.08 

H. DEMAND SAVINGS 

I. TOTAL 

770.3 

955.3 

$4,514 

$5,808 

$1,708 

$12,028 

8.82 

9.86 

8.49 

$39,813 

$57,267 

$14,501 

$111,581 

.i. NON-ENERGY SAVINGS M OR COST (-): 

A. ANNUAL RECURRING (+/-) 

(1) 

J2) 

DISCOUNT FACTOR (TABLE A) 

DISCOUNTED SAVINGS/COST (3A X 3A1) 

$3,710 

8.49 

$31,498 
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ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 
FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995 

NON-RECURRING SAVINGS (+) OR COST (-) 

SAVINGS (+) YEAR OF DISCOUNT 

COST(-)(1) OCCUR. (2) FACTOR(3) 

DISCOUNTED SAVINGS(+) 

 COST(-)(4) 

a. 

b. 

c. 

d. TOTAL $0 

$0 

$0 

$0 

$0 

TOTAL NON ENERGY DISCOUNTED SAVINGS (3A2+3bD4) $45,999 

4. SIMPLE PAYBACK (1G / (2I3+3A+ (3Bd1 / ECONOMIC LIFEW: 

5. TOTAL NET DISCOUNTED SAVINGS (2N5+3C\: 

6: SAVINGS TO INVESTMENT RATIO (Slffl f 5/1QV 

7. ADJUSTED INTERNAL RATE OF RETURN fAIRRV 

4.6 YEARS 

$143,079 

1.98 

10.40% 
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ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 
FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:   Ft. Belvoir. VA       REGION NO.   _3_       PROJECT NO.   DACA-31-92 DQ061     Del. Order 4 
PROJECT TITLE:    Ft. Belvoir EMS Study  FISCAL YEAR      95 
DISCRETE PORTION NAME: BUILDING 247 - DDC EMS  ECIP No.  

ANALYSIS DATE: lZg§      ECONOMIC LIFE:      12     YEARS      PREPARER: EINHORN YAFFEE PRESCOTT 

1. INVESTMENT COSTS:  

A. 

E. 

CONSTRUCTION COST 

SIOH 

DESIGN COST 

TOTAL COST (1A+1B+1C) 

SALVAGE VALUE OF EXISTING 

F. PUBLIC UTILITY COMPANY REBATE 

G. TOTAL INVESTMENT (1D-1E-1F) 

$78,400 

$4,704 

$4,312 

$87,416 

JL. ENERGY SAVINGS (+VCOSTM: 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS    (Oct1994tt DISCOUNT RATE;     3A% 

COST SAVINGS ANNUAL $ DISCOUNT DISCOUNTED 

ENERGY $/MBTU(1) MBTU/YR(2) SAVINGS (3) FACTOR (4) SAVINGS (5) 

A. ELEC 

B. DIST 

C. RESID 

D. NG 

G OTHER 

5.86 

5.97 

6.08 

H. DEMAND SAVINGS 

I. TOTAL 

744.7 

1299.2 

2044 

$4,364 

$7,899 

$3,070 

$15,333 

8.82 

9.86 

8.49 

$38,490 

$77,884 

$26,064 

$142,438 

JL. NON-ENERGY SAVINGS M OR COST M: 

ill 
JZL 

ANNUAL RECURRING (+/-) 

DISCOUNT FACTOR (TABLE A) 

DISCOUNTED SAVINGS/COST (3A X 3A1) 

$2,300 

8.49 

$19,527 
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ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 
FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995 

B. NON-RECURRING SAVINGS (+) OR COST (-) 

SAVINGS (+) YEAR OF DISCOUNT 

COST(-)(1) OCCUR. (2) FACTOR(3) 

DISCOUNTED SAVINGS(+) 

COST(-) (4) 

a. 

b. 

c. 

d. TOTAL $0 

$0 

$0 

$0 

$0 

TOTAL NON ENERGY DISCOUNTED SAVINGS (3A2+3bD4) $19,527 

4. SIMPLE PAYBACK (1G / (2I3+3A+ f3Bd1 / ECONOMIC LIFEW: 

5. TOTAL NET DISCOUNTED SAVINGS (2I5+3C): 

6: SAVINGS TO INVESTMENT RATIO (SIR1 (5/1GV 

7. ADJUSTED INTERNAL RATE OF RETURN (AIRRV 

5.0 YEARS 

$161,965 

1.85 

7.65% 
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ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 
FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:   Ft. Belvoir. VA       REGION NO.  .3.       PROJECT NO.   DACA-31-92 D0061    Del. Order 4 
PROJECT TITLE:    Ft. Belvoir EMS Study  FISCAL YEAR     95 
DISCRETE PORTION NAME: BUILDING 1425 - PLC EMS  ECIP No.  

ANALYSIS DATE: J/S5      ECONOMIC LIFE:      1Q     YEARS      PREPARER: EINHORN YAFFEE PRESCOTT 

1. INVESTMENT COSTS: 

A. 

B. 

C. 

E. 

G. 

CONSTRUCTION COST 

SIOH 

DESIGN COST 

D. TOTAL COST (1A+1B+1C) 

SALVAGE VALUE OF EXISTING 

PUBLIC UTILITY COMPANY REBATE 

TOTAL INVESTMENT (1D-1E-1F) 

$10,330 

$620 

$568 

$11,518 

A. ENERGY SAVINGS (+VCOSTM: 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS    (Oct1994n DISCOUNT RATE;    3A& 

COST      SAVINGS      ANNUAL $     DISCOUNT    DISCOUNTED 

ENERGY     $/MBTU(1)     MBTU / YR (2)    SAVINGS (3)    FACTOR (4)    SAVINGS (5) 

A.ELEC 

B. DIST 

C. RESID 

D. NG 

G. OTHER 

5.86 

5.97 

6.08 

H. DEMAND SAVINGS 

I. TOTAL 

55.9 

242.0 

298 

$328 

$1,471 

$1,799 

8.82 

9.86 

$2,893 

$14,504 

$0 

$17,397 

3, NON-ENERGY SAVINGS M OR COST (-): 

A. ANNUAL RECURRING (+/-) 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

$0 

$0 
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ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 

FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995 

B. NON-RECURRING SAVINGS (+) OR COST (-) 

SAVINGS (+)              YEAR OF            DISCOUNT            DISCOUNTED SAVINGS(+) 

COST(-)(1) OCCUR. (2) FACTOR(3)         COST(-) (4)  

$0 

$0 

$0 

d. TOTAL $0 $0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (3A2+3bD4)  $0_ 

4. SIMPLE PAYBACK (1G / (2I3+3A+ (3Bd1 / ECONOMIC LIFEffl: 6.4 YEARS 

5. TOTAL NET DISCOUNTED SAVINGS (2I5+3CV $17,397 

6: SAVINGS TO INVESTMENT RATIO (SIRJ (5/1 G): 1-51 

7. ADJUSTED INTERNAL RATE OF RETURN (AIRR1: =                   7.44% 

EYP PROJECT NUMBER 60692.00 page I - 26 



ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 
FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:   Ft. Belvoir. VA REGION NO.    3 
PROJECT TITLE:    Ft. Belvoir EMS Study 
DISCRETE PORTION NAME: BUILDING 1425 - FMR EMS 

PROJECT NO.   DACA-31-92D0061    Del. Order 4 
FISCAL YEAR      95 
  ECIP No. 

ANALYSIS DATE; 1/95      ECONOMIC LIFE;      Ifl     YEARS      PREPARER: EINHORN YAFFEE PRESCOTT 

1. INVESTMENT COSTS: 

  $500 

$30 B 

D. 

E. 

CONSTRUCTION COST 

SIOH 

DESIGN COST 

TOTAL COST (1A+1B+1C) 

SALVAGE VALUE OF EXISTING 

F. PUBLIC UTILITY COMPANY REBATE 

G. TOTAL INVESTMENT (1D-1E-1F) 

$28 

$558 

.£. ENERGY SAVINGS f+VCOSTM: 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS    fOcM994H DISCOUNT RATE:      JLL% 

ENERGY 

A. ELEC 

B. DIST 

C. RESID 

D. NG 

G OTHER 

COST 

$/MBTU(1) 

 5.86 

5.97 

6.08 

H. DEMAND SAVINGS 

I. TOTAL 

SAVINGS 

MBTU / YR (2) 

ANNUAL $ 

SAVINGS (3) 

$0 

$0 

$456 

$0 

DISCOUNT DISCOUNTED 

FACTOR (4) SAVINGS (5) 

8.82 

9.86 

8.49 

$0 

$0 

$3,871 

$3,871 

3. NON-ENERGY SAVINGS M OR COST (-): 

A. ANNUAL RECURRING (+/-) 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

$0 

8.11 

$0 
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ENERGY MANAGEMENT SYSTEMS (EMS) STUDY 
FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995 

SL NON-RECURRING SAVINGS M OR COST M 

SAVINGS M YEAR OF DISCOUNT 

COSTMMl OCCUR. 12) FACTORS 

DISCOUNTED SAVINGS^ 

CQST(-) (4) 

SL TOTAL $Q 

Ifl 

m 
$0. 

$Q 

TOTAL NON ENERGY DISCOUNTED SAVINGS (3A2+3bD41 m 

4. SIMPLE PAYBACK MG/(2I3+3A+ f3Bd1 / ECONOMIC LIFEffl: 

JL. 

_£_ 

_L_ 

TOTAL NET DISCOUNTED SAVINGS (2NS*3CV 

12 

SAVINGS TO INVESTMENT RATIO fSIR^ (5/1G): 6.94 

ADJUSTED INTERNAL RATE OF RETURN fAIRRl: 22.7% 

YEARS 

$3,871 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

LOCATION:   Ft. Belvoir. VA      REGION NO.    3        PROJECT NO.   DACA-31-92 D0061    Del. Order 4 
PROJECT TITLE:    Ft. Belvoir EMS Study  FISCAL YEAR      95 
DISCRETE PORTION NAME: BUILDING 3136 - FMR EMS  ECIP No. 

ANALYSIS DATE: 1/95      ECONOMIC LIFE:      10     YEARS      PREPARER: EINHORN YAFFEE PRESCOTT 

1. INVESTMENT COSTS: 

  $500 

$30 B 

C. 

G. 

CONSTRUCTION COST 

SIOH 

DESIGN COST 

P. TOTAL COST (1A+1B+1C) 

E. SALVAGE VALUE OF EXISTING 

PUBLIC UTILITY COMPANY REBATE 

TOTAL INVESTMENT (1D-1E-1F) 

$28 

$558 

_2_ ENERGY SAVINGS f+Y/COSTM: 

DATE OF NISTIR -4942-1 USED FOR DISCOUNT FACTORS    (Oct1994» DISCOUNT RATE:      £A% 

ENERGY 

A. ELEC 

B. DIST 

C. RESID 

D. NG 

G OTHER 

COST 

$/MBTU(1) 

 5.86 

5.97 

6.08 

H. DEMAND SAVINGS 

I. TOTAL 

SAVINGS ANNUAL $ DISCOUNT DISCOUNTED 

MBTU/YR(2) SAVINGS (3) FACTOR (4) SAVINGS (5) 

$0 

$0 

$456 

$0 

8.82 

9.86 

8.49 

$0 

$0 

$3,871 

$3,871 

3, NQN-ENERGY SAYINGS (+) OR COST (-); 

A. ANNUAL RECURRING (+/-) 

(1) DISCOUNT FACTOR (TABLE A) 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

$0 

8.11 

$0 
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NON-RECURRING SAVINGS M OR COST M 

SAVINGS (+) YEAR QF DISCOUNT 

COST Mm OCCUR. (2) FACTORS 

DISCOUNTED SAVINGS^ 

COSTM U) 

TOTAL $Q 

m 
|Q 

$2 

$Q 

TOTAL NON ENERGY DISCOUNTED SAVINGS (3A2+3bD41 $Q 

4. SIMPLE PAYBACK (1G / (2I3+3A+ (3Bd1 / ECONOMIC LIFEW: 

5. TOTAL NET DISCOUNTED SAVINGS (2N5+3C1: 

-&. 

L2 

$3.871 

SAVINGS TO INVESTMENT RATIO (S\R) (5/1G^: 6.94 

ADJUSTED INTERNAL RATE OF RETURN (AIRR1: 22,7% 

YEARS 
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II. INTRODUCTION 

A. PURPOSE 
The purpose of this study is to compare three different types of energy management 
systems and determine which system would be most effective in each of a variety of 
different buildings. The three systems chosen for this analysis are the FM Relay (FMR), 
Power Line Carrier (PLC) and Direct Digital Control (DDC) systems. The analysis 
performed was based upon five buildings of different function, occupancy, and scheduling 
as well as different types of mechanical systems. The recommendations listed in this 
report are to be applied over the entire Installation using the criteria listed for evaluating 
each building. This study will develop the recommended strategies for applying energy 
management systems (EMS) to many of the buildings at Ft. Belvoir. 

B. METHODOLOGY 
The analysis portion of this study is based on field surveys which were conducted over 
a two month period. All five buildings were surveyed and mechanical equipment and 
control information was documented. In addition to surveys, operating personnel and 
occupants were interviewed to determine the hours of usage and occupant densities. 
Interviews were also conducted with personnel from the energy management department 
at Ft Belvoir, who operate the existing FMR system. 

Each EMS type was analyzed to determine its costs, capabilities, maintenance 
requirements and applicability to each building. The results of this analysis are shown in 
an EMS Evaluation Matrix for each building and system type. 

Several energy simulations were performed for each building to estimate the energy usage 
under different operating scenarios. For each building, a baseline simulation was 
performed to estimate the energy usage under the current operating conditions, and for 
all buildings a second simulation was performed to estimate the energy usage with an 
energy management system in place. Each EMS is described in Section III and the energy 
analysis inputs reflect the description and points list given for each system. All building 
simulations were performed using the Carrier E20-n Hourly Analysis 3.04 computer 
program and the following parameters: 

- The physical properties such as floor area, wall and roof construction, window types 
and sizes, lighting density, occupancy, and equipment heat gains were taken from 
available construction documentation and verified by field surveys. Where 
construction drawings were not available, the information was assumed based on 
known field conditions, typical building practices, and engineering judgement 

- Outside air quantities were original design values unless these numbers were not 
• available. In these cases the values were estimated based upon louver sizes, supply 

and return fan capacity comparisons and coil entering conditions. 
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- Electric rates were based on the actual electric consumption charges of 
$0.01968/kWh charged by Virginia Power. Demand charges were calculated 
separately as described later in this section. 

- All heating fuel consumption costs are based on natural gas rates from Washington 
Gas and district steam heating rates as established by Ft Belvoir, where applicable. 

- For hydronic two pipe change-over systems, the cooling season is May through 
September with the heating season being all other times of the year. This is based on 
estimated change-over dates provided by Ft. Belvoir. 

- The weather data used in all energy calculations was from Washington, DC because 
this is the closest geographical city for which the Carrier program includes the 
necessary data. It is assumed that the 1 ° F average difference in the monthly mean 
temperature between the Washington, DC and Ft Belvoir conditions will not have a 
significant impact on the outcome of these calculations. 

In addition to the computerized energy simulation, several analyses were performed to 
estimate the magnitude of savings from the improved control accuracy and electric 
demand limiting capabilities of DDC control systems. These factors where evaluated as 
follows: 

- The increased control accuracy associated with the DDC systems will result in an 
increased operating efficiency for each of the buildings as compared to the existing 
control system. This is true because the DDC system will maintain setpoints more 
accurately and respond to condition changes more quickly than the existing pneumatic 
control systems which are typically slow at performing control logic functions and 
lose their calibration over time. The energy simulation program is not capable of 
accounting for these differences in control accuracy. It was assumed that the 
inaccuracies of the existing pneumatic control systems will result in an additional 
energy usage of approximately 5% in each building. This additional energy usage was 
reflected by increasing the estimated energy consumption values for the Baseline, 
FMS and PLC conditions by 5% before entering them into the Life Cycle Cost 
Analysis (LCCA) program (See Appendix K for Calculations). 

- The energy simulation program is not capable of estimating the potential cost savings 
associated with electrical demand limiting capabilities of the EMS analyzed in this 
study. The potential demand savings was estimated for each building based on the 
example shown in figure 2.1. This savings figure was then reflected in the life cycle 
cost analysis by entering the value as a demand charge for the Baseline and PLC 
conditions, which do not include demand limiting capabilities. 

Figure 2.1      Electrical Demand Limiting Strategy: 
An effective strategy for demand limiting on a multi-building Installation such as Fort 
Belvoir is to cycle off groups of equipment during periods of high electrical demand. 
An example of this strategy would be to connect ten chillers to an EMS. Each chiller 
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would be cycled off for a period of fifteen minutes in a rotating sequence with the 
other chillers in the group. Utilizing this strategy, power demand could be reduced 
by the total kW requirement of the smallest chiller in the group. During a five hour 
period, any one chiller would be cycled off for no more than two fifteen minute 
periods. With this strategy, the demand savings attributable to any group of buildings 
or chillers is determined by the unit or building with the smallest electric demand 
which is being cycled off. For this reason groups should be selected so that the 
electric demand for the equipment being cycled of is approximately equal for all 
buildings in the group. A group often nominal forty ton air cooled packaged chillers 
with a power requirement of 55.7 kW each, when cycled in accordance with this 
strategy, can result in a cost savings as follows: 

55.7 kW x $ 12.54/kW demand charge/month 
=   $698.5/month x 12 months/year 
=   $8382/year. 

Because nine other chillers or buildings are necessary to make this strategy feasible 
without out a major effect on occupant comfort, the total savings attributable to one 
chiller or building would be 1/10 of the total or $838.2/year. The demand savings 
were reflected in the economic analysis as a demand charge for the Baseline and PLC 
conditions, which do not include demand limiting capabilities. 

The results of the building simulations along with initial investment, maintenance costs, 
and demand savings were used to perform Life Cycle Cost Analysis (LCCA) for EMS 
implementation in each building. All LCCA were performed using NIST Building Life 
Cycle Cost (BLCC) 4.0 computer program with the following parameters: 

- A 10 Year study period was used, as established by the ECIP guidelines. 

- The Discount Rate is 4.0%, as defined by ECIP Guidelines for 10 Year Studies. 

- The Energy cost price escalation rates are based on DOE figures for industrial 
applications in the State of Virginia as specified by ECIP Guidelines. 

An evaluation matrix was developed to compare the relative merits of the different EMS 
for each building. Because the FMR system provides only demand limiting capabilities 
and is not a comprehensive EMS it was not entered in the matrix. The following example 
represents the maximum values assigned to each feature used to evaluate the EMS: 
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Energy Management System Evaluation Matrix 

FUNCTTON EMS 

Hot Water Reset 1 

Supply Air Reset 1 

Chilled Water Reset 1 

Enthalpy Economizer 2 

Time of Day Scheduling 10 

Demand Limiting (Installation Wide) 2 

Centralized Control 2 

Centralized Monitoring 2 

Expandability 2 

Flexibility 2 

Maintenance Scheduling 2 

Optimum Start 2 

Occupant Control/Override 1 

Comfort Control 2 

Rehabihty/Maintainability 2 

Effect on Equipment Life 2 

Maintenance Costs 2 

Savings to Investment Ration (SIR) 10 

Total 48 
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This matrix is intended to provide a relative comparison of the different EMS features. 
The maximum values shown above were assigned based on an assumption of the 
relative importance of the features listed. Items which are result in direct energy 
and/or money savings were given the highest values, while items which result in 
indirect savings or increases in system performance were given lower values. The 
outcome of the matrix, as well as the results of the building simulations and life cycle 
cost analysis, were used to formulate the recommendations listed for each building. 
Each recommendation was then evaluated for ECIP compliance and the results of 
those evaluations are listed in Table 1 in the Executive Summary portion of this report. 

C. EMS SYSTEM DESCRIPTIONS 
FM Relay (FMR) EMS Systems 
The FMR system utilizes FM radio signals for communication between the centralized 
control location and individual equipment controllers. Each piece of equipment to be 
controlled is equipped with a digital receiver/relay which interlocks with the unit 
control system or incoming power supply. The relay can be used to interrupt the 
power to the piece of equipment or to interrupt the control signal, thus allowing 
remote start-stop control of the equipment. Figure 2.2 on page II-6 shows a 
schematic diagram of a typical FMR system. This system can be used effectively to 
provide simple automatic time scheduling and demand limiting for packaged 
commercial and residential HVAC equipment and lighting. A computer controls the 
time schedule for the operation of equipment and also cycles each piece of equipment 
as necessary to limit electric demand to a certain preset target value. 

Priorities for load shedding are preset and the computer can select the appropriate 
cycling rate based on a variety of available input data or the cycling rate can be set 
manually by the operator. The system can be configured to receive electric demand 
information directly from a sub-station demand meter or from a series of contacts 
indicating that the demand status is above or below the target value. Cycling rates 
may also be controlled based on outside air temperatures, because a rise in electrical 
demand typically coincides with an increase in outside temperatures. 

The FMR does not provide any temperature or safety control for the HVAC system, it 
will only enable or disable the equipment to which it is attached. The existing building 
control system must be maintained to perform all temperature and safety control 
functions. There is also no user over-ride function for this type of system. 
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Figure 2.2:     FM Relay System Schematic 
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This type of system is currently used most often by utility companies to limit the 
electrical demand on their distribution network by cycling air conditioning systems and 
water heaters in residences and small commercial establishments. 

A Scientific Atlanta FMR system is currently in operation at Fort Belvoir and is used 
for demand limiting in most of the housing units and approximately twenty 
administrative and support buildings. The installation of a new PC based master 
controller has greatly enhanced the system capacity and capabilities. The system is 
now capable of supporting 2094 different address codes and will accept contact 
closure, analog and/or pulse input data. The Installation is currently utilizing only a 
fraction of the available address codes, leaving a great deal of room for expansion of 
this system. 

Due to the fact that the FMR operates on a one way communication principal and 
cannot be integrated into a total building HVAC control system it should be utilized 
only for on/off control of major HVAC components for demand limiting. The systems 
can be used very effectively to turn off HVAC equipment such as chillers and cooling 
tower fans for short periods of time to control electrical demand in a building or 
multiple building Installation. Figure 2.1 on page II-2 shows and example of an 
effective peak shaving strategy for a multiple building Installation such as Ft. Belvoir. 

Power Line Carrier (PLC) EMS Systems 
The PLC type control system is one in which the communication between components 
of the system takes place over the buildings electrical distribution wiring. This system 
utilizes a transmitter or encoder to generate a high frequency signal which is 
transmitted through the building wiring where it is received by the appropriate receiver 
and used to turn equipment on or off. The controller which initiates the control signals 
can be interfaced with a computerized energy management program which can provide 
time scheduling and demand limiting based on several parameters, including time of 
day, ambient temperatures and electric demand levels. These input parameters can 
only received from within the building being controlled.  The typical PLC controller is 
not capable of communicating over a wide area network with other systems or 
centralized power monitoring equipment. Access is limited to "dial-up" modem 
communication with other controllers of similar configuration. Equipment can be 
controlled on an individual basis, or by electrical circuit if several units are connected 
to the same branch circuit or panel board. These systems can also be used to control 
lighting. The flexibility of this system depends greatly upon the configuration and 
condition of the existing building electrical system. For example, if all of the fan coil 
units for each floor of the building are served from a dedicated panel, that floor can be 
controlled as one zone by utilizing only one receiver relay. 

The level of control that the PLC systems is capable of providing depends upon the 
power and sophistication of the controlling computer. There are variety of software 
packages available, each with different levels of control capability. Lower level 
systems provide on/off control based on manual inputs or simple time of day 
scheduling.  Higher level systems can receive input information directly from demand 
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metering equipment and through two way communication, monitor and track space 
conditions and equipment status. 

Based on several factors including availability, competition and service support, it was 
decided for the purposes of this study that a computer controlled, on/off system would 
be evaluated. See Figure 2.3 on page II-9 for a typical system schematic. It should 
also be noted that this configuration represents the most popular usage of PLC 
systems in the industry today and therefore offers the best opportunity for competitive 
bidding. The PLC will not take the place of the existing building control system which 
must be maintained to provide all temperature and safety control functions. 
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Figure 2.3: Power Line Carrier System Schematic: 
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This system offers a lower level of control, monitoring, and flexibility than the 
DDC system. 

Direct Digital Control (DDO EMS Systems 
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A DDC system is one that typically uses a series of stand-alone controllers which are 
linked together in a network arrangement by use of a local communications bus. Each 
controller serves an individual piece of equipment such as an air handling unit, VAV 
box, or fan coil unit and is programmed to perform the control function independent of 
the other network components. The local bus provides means to collect, store, and 
analyze data from the controllers using network controllers or control units. See 
Figure 2.4 on page II-11 for a typical system schematic.  These control units can 
provide a variety of energy management functions such as optimal start, demand 
limiting, water and air temperature reset as well as trend logging functions such as run 
time totalization and space temperature data. The network controllers can also be 
interlocked with other network controllers in the same building or in other buildings 
using a separate communications bus. This communications bus can be used to 
interlock several buildings at one or more sites and provide access to all of the control 
system components by use of an operator workstation. From the operator 
workstation an operator may change the setpoints and time schedules for all of the 
equipment connected to the system. In addition, the operator workstation can be used 
to store, access and output historical data which can be used for maintenance 
scheduling and troubleshooting of the HVAC systems. In most systems, software is 
available which can be used to schedule maintenance activities based on run time, 
elapsed time, or other operating parameters such as dirty filters. 

This system offers the highest level of control, monitoring and flexibility of all systems 
described in this report. It is also the system most widely used in the commercial 
building market today. The DDC system offers the advantage of "Add-On" 
capabilities which allows a basic system to be continually upgraded as funding or 
operational requirements dictate. Because the system uses a series of twisted pair 
communications busses, additional points can typically be added with only a minimum 
of new wiring. 

The building control industry along with the many major HVAC equipment 
manufacturers and various professional organizations are currently participating in 
cooperative efforts to form open protocol standards for direct digital controls in 
building systems. While the goal of compatibility between competing brands of 
control systems is not expected for the next 5 to 10 years, this effort has already 
resulted in a number of agreements which allow building control systems to interface 
with DDC components in major mechanical and electrical equipment. There are also 
companies which offer interface software to allow different brands of systems to be 
monitored and controlled with a single PC workstation. 
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Figure 2.4: DDC System Schematic 
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m.      BUILDING ANALYSIS 

A. BUILDING 200 - ENLISTED MEN'S SERVICE CLUB 

Existing System Description 
The existing mechanical system for this building consists of six constant volume, central 
station air handling units, one water chiller with two remote air cooled condensing units, 
one boiler, five pumps and several exhaust fans as well as cabinet unit heaters in each of 
two entrance vestibules and hot water fin-tube radiation at various areas on the perimeter 
of the building. 

Five of the six air handling units have both hot water heating and chilled water cooling 
coils with three-way pneumatic control valves and are served by a remote return air fan. 
All five are equipped with pneumatically operated supply, return and relief dampers which 
are controlled by a remote mounted manually adjustable position control. The units are 
not equipped with economizer controls to allow for use of outside air for cooling during 
periods of mild weather. Two of these air handlers are multi-zone units with pneumatic 
zone dampers while the three are single zone units. The sixth air handling unit is heating 
and ventilating unit with a hot water heating coil and is ducted for 100% outside air with 
no return air capabilities. This unit (AHU-6) was originally designed to serve a kitchen 
facility which has been reduced to a small food preparation area with one small exhaust 
hood a small dish washing area with an exhaust hood while the remaining area has been 
converted to a travel office. 

The chiller provides the cooling water for the entire building with a primary chilled water 
pump circulating the chilled water to the five cooling/heating air handling units. Each 
condensing unit serves a single refrigerant circuit with-in the chiller and is controlled by 
a thermostat which senses chilled water supply temperature. The chiller operates using 
refrigerant R-22. 

Hot water for heating is provided by an oil fired boiler operating on a hot water reset 
schedule which adjusts the supply temperature based on the outside air temperature. The 
pumps which circulate the chilled and hot water are controlled through motor starters 
which are equipped with Hand-On-Automatic (HOA) switches. 

Analysis of EMS Options 
DEMAND SAVINGS:   The savings attributable to a demand limiting strategy as 
described in Example 2.1 for this building would be calculated as follows: 

2 - 60 Ton Air Cooled Chillers 

1 Compressor @ 211 Amps, 200 Volts, 3 Phase 
211x200x/3 

=   73093 Volt-Amps (VA) per chiller 

6 Fan Motors @ 1.5 Horsepower (10 Amps, 230 Volts, 1 Phase) 
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6 x 10 x 230 
=   13800 VA per chiller 

73093 VA + 13800 VA 
=   86893 VA per chüler 

86893 VA x 0.65 (Average Power Factor) 
=   56480 Watts/Chiller 

56480 Watts/Chiller x 2 Chillers x lkW/1000 Watts 
=   113 kW 

= 113 kW x$12.54/kW demand charge/month 
= $1417/month x 12 months/year 
= $16999/year/10 buildings 
= $1700/year 

ECO #1 FMR: The FMR system can be utilized to limit the electric demand from this 
building in accordance with Example 2.1. The system would consist of one receiver/relay 
installed on each of two condensing units (ACCU-1 and ACCU-2) to cycle the units off 
in accordance with the demand strategy. 

The system as described above will require an initial investment of approximately $1115 
and result in an estimated savings of $14,909 over the study life. When compared to the 
existing baseline condition this ECO will result in an savings-to-investment ration (SIR) 
of 13.37 and a payback period of 1 year. 

ECO #2 PLC: The PLC system which was evaluated for this building includes start/stop 
control of the air handling units, chillers and pumps. PLC relays would be interlocked 
with the motor starters on supply and return fans of each air handling unit, as well as the 
motor starters for each pump and to the remote start/stop contacts (if present) on the air 
cooled condensing units of the chiller. A stand-alone transceiver would be installed to 
control each relay and provide communication with a remote PC workstation through a 
modem connection. The transceiver would be capable of providing time of day 
scheduling for all connected equipment based on a pre-set adjustable schedule. The 
following is a list of control points for this system: 
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PLC POINTS LIST 
Building - 200 

Point Description 
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Air Handling Units (Typ. of 5) 

Supply Fan Start/Stop X 
Return Fan Start/Stop X 
Outside Air Damper Open/Close X 

Air Handling Units (100% outside air) 

Supply Fan Start/Stop X 
Outside Air Damper Open/Close X 

Split Air Cooled Chiller 

Condensing Unit Enable/Disable                 (Typ. of 2) X 
Chilled Water Pump Start/Stop X 

Boiler 

Burner Enable/Disable X 
Hot Water Pump Start/Stop X 
Standby Pump Start/Stop X 
Radiant Heating Pump Start/Stop X 

The system as described above will require an initial investment of approximately 
$12,711 and result in an estimated savings of $59,601 over the study life. When 
compared to the existing baseline condition this ECO will result in an savings-to- 
investment ration (SIR) of 4.69 and a payback period of 3 years. 

ECO #3 DDC: This system would include stand-alone controllers for each air handüng 
unit, boiler and chiller, which are capable of time of day scheduling, night setback and 
historical data logging. In addition the controller for the boiler will be capable of resetting 
the hot water supply temperature based on the outside air temperature. Each controller 
would be tied to a stand-alone building control panel which is capable of demand limiting 
and optimum start functions as well "dial-up access from a remote PC workstation or 
communication through an Installation-wide fiber optic system with other buildings and 
PC work station. The following is a list of control points for this system: 
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DDC POINTS LIST 
Building - 200 

Point Description 
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Single Zone Air Handling Units (Typ. of 3) 

Mixed Air Enthalpy X 
Return Air Enthalpy X 
Outside Air Enthalpy X 
Outside Air Damper X 
Return Air Damper X 
Relief Air Damper X 
Supply Fan Start/Stop X 
Return Fan Start/Stop X 
Supply Fan Status X 
Return Fan Status X 
Hot Water Valve X 
Chilled Water Valve X 
Supply Air Temperature X 
Space Temperature X 

Multi-zone Air Handling Units (Typ. of 2) 

Same as above 
Zone Dampers X 
Hot Deck Supply Temperature X 
Cold Deck Supply Temperature X 

Single Zone -100% Outside Air (AHU-6) 

Outside Air Temperature X 
Supply Fan Start/Stop X 
Supply Fan Status X 
Hot Water Valve X 

Hot Water Circulator Start/Stop X 
Hot Water Circulator Status X 
Discharge Air Temperature X 
Outside Air Damper X 
Bypass Damper X 
Hot water Coil Discharge Temperature X 

Chiller 

Chilled Water Return Temperature X 
Chilled Water Supplv Temperature X 
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Point Description 
+4 s a. a 
>» u « 
.9 
33 

■fa* s a. a )—* 
M 

a a 
< 

3 a. 
3 o 
>. u 
CS 
= 

09 

-4-» 
3 a. 
3 o 
« a 
< 

Condensing Unit Start/StOD                        (TVD. of 2) X 
Condensing Unit Status                            (TVD. of 2) X 
Chilled Water Pump Start/Stop X 
Chilled Water Pump Status X 

Boiler 

Burner Start/Stop X 
Burner Status X 
Hot Water Return Temperature X 
Hot Water Supply Temperature X 
Hot Water Pump Start/Stoo X 
Hot Water Pump Status X 
Standbv Pump Start/Stoo X 
Standbv Pump Status X 
Radiant Heating Pump Start/Stop X 
Radiant Heating Pump Status X 

The system as described above will require an initial investment of approximately 
$78,764 and result in an estimated savings of $152,246 over the study life. When 
compared to the existing baseline condition this ECO will result in an savings-to- 
investment ration (SIR) of 1.93 and a payback period of 5 years. 

The following pages include the building simulation calculation and life cycle cost analysis 
results for the baseline conditions as well as each ECO. 
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Building Simulation Results - Baseline Condition and ECO #1 

ANNUAL ENERGY COSTS 
Building: Building 200 - Baseline 08-15-95 
Weather: Washington (Washington TMY) HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of  1 
************************************************************************ 

TABLE 1. COSTS BY ENERGY CATEGORY 

Annual      <  Annual Costs > % of 
Component            Energy ($) ($/sqft)* Total 

Electric             291599 kWh 5739 0.219 18.3 % 
Natural Gas           28480 Therm 17313 0.659 55.2 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                  0 0 0.000 0.0 % 
Remote Heating           0 1000 lb 0 0.000 0.0 % 
Remote Cooling            0 0 0.000 0.0 % 

>» HVAC Subtotal 23052 0.878 73.5 % 

Electric             421743 kWh 8300 0.316 25.1 % 
Natural Gas               0 Therm 0 0.000 0.0 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                   0 0 0.000 0.0 % 
Remote Heating            0 1000 lb 0 0.000 0.0 % 

>» Non-HVAC Subtotal 8300 0.316 26.5 % 

>» GRAND TOTAL 31351 1.194 100.0 % 

* Cost per unit floor area is based on the gross building floor area. 
Gross floor area : 26256 sqft 
Conditioned floor area : 21402 sqft 
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Building Simulation Results - ECO #2 

ANNUAL ENERGY COSTS 
Building: Building 200 - PLC 08-15-95 
Weather: Washington (Washington TMY) HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 of  1 
************************************************************************ 

TABLE 1. COSTS BY ENERGY CATEGORY 

Annual      < Annual Costs > % of 
Component           Energy ($)      ($/sqft)* Total 

Electric             233536 kWh 4596 0.175 17.9 % 
Natural Gas           21115 Therm 12836 0.489 49.9 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                   0 0 0.000 0.0 % 

•  Remote Heating            0 1000 lb 0 0.000 0.0 % 
Remote Cooling            0 0 0.000 0.0 % 

>» HVAC Subtotal 17432 0.664 67.7 % 

Electric              421743 kWh 8300 0.316 32.3 % 
Natural Gas               0 Therm 0 0.000 0.0 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                   0 0 0.000 0.0 % 
Remote Heating 0 1000 lb 0 0.000 0 0 % 

>» Non-HVAC Subtotal 8300 0.316 32 3 % 

>» GRAND TOTAL 25732 0.980 100 0 % 

Cost per unit floor area is based on the gross building floor area. 
Gross floor area :    26256 sqft 
Conditioned floor area :    21402 sqft 
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Building Simulation Results - ECO #3 

ANNUAL ENERGY COSTS 
Building: Building 200 - DDC 01-05-95 
Weather: Washington (Washington TMY) HAP v3.04 
Prepared by. EINHORN YAFFEE PRESCOTT Page  1 of  1 
*********************************************************** 

TABLE 1. COSTS BY ENERGY CATEGORY 

Component 
Annual 
Energy 

< — -- Annual 
($) 

Cost s > 
(S/sqft)* 

% of 
Total 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 
Remote Cooling 

206634 
18411 

0 
0 
0 
0 

kWh 
Therm 

1000 lb 

4067 
11192 

0 
0 
0 
0 

0.155 
0.426 
0.000 
0.000 
0.000 
0.000 

17.3 % 
47.5 % 
0.0 % 
0.0 % 
0.0 % 
0.0 % 

>» HVAC Subtotal 15259 0.581 64.8 % 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 

421743 
0 
0 
0 
0 

kWh 
Therm 

1000 lb 

8300 
0 
0 
0 
0 

0.316 
0.000 
0.000 
0.000 
0.000 

35.2 % 
0.0 % 
0.0 % 
0.0 % 
0.0 % 

>» Non-HVAC Subtotal 8300 0.316 35.2 % 

>» GRAND TOTAL 23559 0.897 100.0 % 

* Cost per unit 
Gross floor 

floor 

floor 

area is based on the gros 
26256 
21402 

s building floor 
sqf t 
saft 

area. 

Conditioned . 
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Life Cycle Cost Analysis - ECO #1 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG200-BASE 
ALTERNATIVE: BLDG200-FMR 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   200-BASE.LCC 
ALTERNATIVE LCC FILE: 200-FMR.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

INITIAL INVESTMENT ITEM(S): 
CASH REQUIREMENTS AS OF SERVICE DATE 

SUBTOTAL 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS 
ENERGY-RELATED COSTS 

SUBTOTAL 

TOTAL P.V. LIFE-CYCLE COST 

NET SAVINGS FROM ALTERNATIVE BLDG200-FMR COMPARED TO ALTERNATIVE BLDG200-BASE 

Net Savings  =  P.V. of non-investment savings     $14,909 
Increased total investment $1,115 

BASE CASE: 
BLDG200-BASE 

ALTERNATIVE: 
BLDG2 00-FMR 

SAVINGS 
FROM ALT. 

$0 $1,115 -$1,115 

$0 

$72,096 
$331,719 

$1,115 

$72,096 
$316,810 

-$1,115 

$0 
$14,909 

$403,814 $388,906 $14,909 

$403,814 $390,021 $13,794 

Net Savings:        $13,794 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG200-FMR COMPARED TO ALTERNATIVE BLDG200-BASE 

P.V. of non-investment savings 
SIR  = =  13.37 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG200-FMR COMPARED TO ALTERNATIVE BLDG200-BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =  33.62% 

ESTIMATED YEARS TO PAYBACK 
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Simple Payback occurs in year 1 
Discounted Payback occurs in year 1 

ENERGY SAVINGS SUMMARY 

Energy Units - Annual Consumption - Life-Cycle 
type Base Case   A lternative 

727,922 

Savings 

0 

Savings 

Electricity kWh 727 ,922 0 
Natural Gas Therm 29 ,904 29,904 0 0 

EMISSIONS REDUCTION SUMMARY 

Energy   - Annual Emissions   Annual Life-Cycle 
type Base Case Alternative Reduction Reduction 

Electricity: 
C02 (Mg): 422.8 422.8 0.0 0.0 
SOx (Kg): 3 552.7 3,552.7 0.0 0.0 
NOx (Kg): 1 813.6 1,813.6 0.0 0.0 

Natural Gas: 
C02 (Mg): 157.9 157.9 0.0 0.0 
SOx (Kg): 0.9 0.9 0.0 0.0 
NOx (Kg): 119.6 119.6 0.0 0.0 

Total: 
C02 (Mg): 580.8 580.8 0.0 0.0 
SOx (Kg): 3 ,553.6 3,553.6 0.0 0.0 
NOx (Kg): 1 ,933.2 1,933.2 0.0 0.0 
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Life Cycle Cost Analysis - ECO #2 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG200-BASE 
ALTERNATIVE: BLDG200-PLC 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   2 00-BASE.LCC 
ALTERNATIVE LCC FILE: 200-PLC.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

BASE CASE: ALTERNATIVE: SAVINGS 
BLDG200-BASE BLDG200-PLC FROM ALT. 

INITIAL INVESTMENT ITEM(S):        
CASH REQUIREMENTS AS OF SERVICE DATE           $0        $12,711 -$12,711 

SUBTOTAL $0 $12,711 -$12,711 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS $72,096 $72,096 $0 
ENERGY-RELATED COSTS $331,719 $272,118 $59,601 

SUBTOTAL $403,814       $344,214       $59,601 

TOTAL P.V. LIFE-CYCLE COST $403,814       $356,925       $46,890 

NET SAVINGS FROM ALTERNATIVE BLDG200-PLC COMPARED TO ALTERNATIVE BLDG200-BASE 

Net Savings  =  P.V. of non-investment savings     $59,601 
Increased total investment $12,711 

Net Savings:        $46,890 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG200-PLC COMPARED TO ALTERNATIVE BLDG200-BASE 

P.V. of non-investment savings 
SIR  =  =   4.69 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG200-PLC COMPARED TO ALTERNATIVE BLDG200-BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =  20.33% 

ESTIMATED YEARS TO PAYBACK 
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Simple Payback occurs in year 3 
Discounted Payback occurs in year 3 

ENERGY SAVINGS SUMMARY 

Energy Units   Annual Consumption    Life-Cycle 
type Base Case   A] Lternative 

666,966 

Savinc 

60, 

js    Savings 

Electricity kWh 727,922 956     609,560 
Natural Gas Therm 29,904 22 171 7, 733      77,330 

EMISSIONS REDUCTION SUMMARY 

Energy -- - Annual Emissions   Annual Life-Cycle 
type Base Case Alternative Reduction Reduction 

Electricity: 
C02 (Mg): 422.8 387.4 35.4 354.1 
SOx (Kg): 3,552.7 3,255.2 297.5 1,856.4 
NOx (Kg): 1,813.6 1,661.7 151.9 1,518.7 

Natural Gas: 
C02 (Mg): 157.9 117.1 40.8 408.4 
SOx (Kg): 0.9 0.7 0.2 0.0 
NOx (Kg): 119.6 88.7 30.9 309.3 

Total: 
C02 (Mg): 580.8 504.5 76.2 762.5 
SOx (Kg): 3,553.6 3,255.8 297.7 1,856.4 
NOx (Kg): 1,933.2 1,750.4 182.8 1,828.0 
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Life Cycle Cost Analysis - ECO #3 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG200-BASE 
ALTERNATIVE: BLDG200-DDC 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis—Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   200-BASE.LCC 
ALTERNATIVE LCC FILE: 200-DDC.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

INITIAL INVESTMENT ITEM(S): 
CASH REQUIREMENTS AS OF SERVICE DATE 

SUBTOTAL 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS 
ENERGY-RELATED COSTS 

SUBTOTAL 

TOTAL P.V. LIFE-CYCLE COST 

NET SAVINGS FROM ALTERNATIVE BLDG200-DDC COMPARED TO ALTERNATIVE BLDG200-BASE 

Net Savings  =  P.V. of non-investment savings     $152,246 
Increased total investment $78,7 64 

BASE CAS 
BLDG200- 

5E: 
-BASE 

ALTERNATIVE: 
BLDG200-DDC 

SAVINGS 
FROM ALT. 

$0 $78,764 -$78,764 

$72 
$331 

$0 

096 
719 

814 

$78,764 

$24,909 
$226,660 

-$78,764 

$47,187 
$105,059 

$403 $251,569 $152,246 

$403 814 $330,333 $73,482 

Net Savings:        $73,482 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG200-DDC COMPARED TO ALTERNATIVE BLDG200-BASE 

P.V. of non-investment savings 
SIR  = =   1.93 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG200-DDC COMPARED TO ALTERNATIVE BLDG200-BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =  10.12% 

ESTIMATED YEARS TO PAYBACK 
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Simple Payback occurs in year 5 
Discounted Payback occurs in year 6 

ENERGY SAVINGS SUMMARY 

Energy Units   Annual Consumption    Life-Cycle 
type Base Case   A'. .terna 

628 

:ive 

,377 

Savinc 

99, 

fs    Savings 

Electricity kWh 727,922 545     995,450 
Natural Gas Therm 29,904 18 ,411 11, 493     114,930 

EMISSIONS REDUCTION SUMMARY 

Energy — - Annual Emissions   Annual Lif "e-Cycle 
type Base Case Alternative Reduction Reduction 

Electricity: 
C02 (Mg): 422.8 365.0 57.8 578.2 
SOx (Kg): 3,552.7 3,066.8 485.8 3,031.6 
NOx (Kg): 1,813.6 1,565.6 248.0 2,480.1 

Natural Gas: 
C02 (Mg): 157.9 97.2 60.7 606.9 
SOx (Kg): 0.9 0.6 0.3 0.0 
NOx (Kg): 119.6 73.6 46.0 459.7 

Total: 
C02 (Mg): 580.8 462.2 118.5 1,185.2 
SOx (Kg): 3,553.6 3,067.4 486.2 3,031.6 
NOx (Kg): 1,933.2 1,639.2 294.0 2,939.8 
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Recommendations 

Energy Management System Evaluation Matrix 

1 NOVEMBER 1995 

FUNCTION PLC DDC 

Hot Water Reset 0 1 

Supply Air Reset 0 1 

Chilled Water Reset 0 1 

Enthalpy Economizer 0 2 

Time of Day Scheduling 10 10 

Demand Limiting (Installation Wide) 0 2 

Centralized Control 0 2 

Centralized Monitoring 0 2 

Expandability 1 2 

Flexibility 1 2 

Maintenance Scheduling 0 2 

Optimum Start 1 2 

Occupant Control/Override 1 1 

Comfort Control 0 2 

Reliabihty/Maintainability 1 2 

Effect on Equipment Life 0 2 

Maintenance Costs 0 2 

Savings to Investment Ration (SIR) 10 5 

Total 25 43 

The evaluation matrix above is intended to provide an objective comparison of two 
systems with widely varying capabilities. This matrix assigns relative value to the factors 
which were identified as being important in evaluating an EMS. From the results of this 
evaluation matrix the merits of the DDC system surpass those of the PLC system for this 
Building. Although the savings to investment ratio of the FMS and PLC systems exceed 
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that of the DDC system, the over-all energy savings and total merits of the DDC system 
surpass those of the other two systems for this building. The DDC system offers the 
greatest benefit for this building with respect to total Installation wide energy savings and 
HVAC system operation and maintenance. 

The life cycle cost analyses indicated that all three of the systems meet the ECIP 
criteria. 

On the basis of the greatest Installation-wide energy savings and HVAC operation and 
maintenance this building should be considered for a DDC EMS installation as 
described above. 

B. BUILDING 219 - FINANCE OFFICE BUILDING 

Existing System Description 
The mechanical system in this building consists of two air handüng units, numerous fan- 
coil units, two air cooled chillers, two pumps, two boilers, and several exhaust fans. 

One air handling unit (AHU-1) which conditions the interior of the office areas of the 
building and provides ventilation air for the perimeter office areas is a central station type 
unit with a combination hot water/chilled water coil in a 2-pipe arrangement utilizing a 
two-way pneumatic control valve. Air handling unit (AHU-1A) serves the auditorium 
portion of the building and is a field built-up type unit with a supply fan, combination hot 
water/chilled water coil with a two-way control valve, and an electric resistance duct 
heater. This unit is equipped with an economizer control to utilize outside air for cooling 
during periods of mild weather and a humidity control to modulate the chilled water valve 
and electric duct heater to maintain the relative humidity level below 50%. The perimeter 
office portion of the building is served by 2-pipe fan coil units which are equipped with 
manual fan speed controls and thermostatically controlled electric two-way hot/chilled 
water valves. 

One chiller (C-l) is a reciprocating type with two compressors and a two-circuit remote 
air cooled condenser. The other chiller (C-lA) is a packaged air cooled reciprocating 
type which is located outside of the building. This chiller serves the auditorium portion 
of the building. The compressors are cycled and staged to maintain a set chilled water 
supply temperature. Both chillers utilize refrigerant R-22. 

Heating water for the building is provided by two parallel oil fired steam boilers through 
separate heat exchangers which serve both the auditorium and office portion of the 
building. 

One steam condensate unit with a receiver and dual pumps provides the means for 
condensate return to the boilers. One chilled water/hot water pumps serve each of the 
two portions of the building circulating chilled water for summer cooling and hot water 
for winter heating. 
Analysis of EMS options 
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DEMAND SAVINGS: The savings attributable to a demand limiting strategy as 
described in Example 2.1 for this building would be calculated as follows: 

1 - 60 Ton Air Cooled Chiller 

2 Compressors @ 55 Amps, 460 Volt, 3 Phase 
2 x 55 x 460 x V"3 
87642 VA 

2 Fan Motors @ 11.0 Amps, 460 Volt, 3 Phase 
2xll.0x460xV3 
17528 VA 

1 - 40 Ton Air Cooled Chiller 

2 Compressors @ 40 Amps, 460 Volt, 3 Phase 
2 x 40 x 460 x /3 
63739 VA 

4 Fan Motors @ 1.8 Amps, 460 Volt, 3 Phase 
4xl.8x460x/3 
5737 VA 

87642 VA + 17528 VA + 63739 VA + 5737 VA 
174646 VA 

174646 VA x 0.65 (Average Power Factor) x 1 kW/1000 Watts 
113.5 kW 

113.5 kW x $12.54/kW demand charge/month 
= $1423/month x 12 months/year 

$17076/year /10 buildings 
$1708/year 

This demand savings estimate applies to both the FMR (ECO #1) and DDC (ECO #3) 
systems for this building. 

ECO #1 FMR: The FMR system can be utilized to limit the electric demand from this 
building in accordance with Example 2.1 to result in the savings as calculated above. The 
system would consist of one receiver/relay installed on each of two air cooled chillers (C- 
1 and C-1A) and one receiver/relay on the air cooled condenser (ACC-1) to cycle the 
units off in accordance with the demand strategy. 

The system as described above will require an initial investment of approximately $1,673 
and result in an estimated savings of $14,979 over the study life. When compared to the 
existing baseline condition this ECO will result in an savings-to-investment ration (SIR) 
of 8.95 and a payback period of 1 year. 
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ECO #2 PLC: The PLC system selected for this building includes a PLC relay to control 
each air handling unit, pump and air cooled chiller as well as a relay for each electrical 
branch circuit feeding the fan coil units. A stand-alone transceiver would be installed to 
control each relay and provide communication with a remote PC workstation through a 
modem connection. The transceiver would be capable of providing time of day 
scheduling for all connected equipment based on a pre-set adjustable schedule. The 
following is a control points list for this system: 

PLC POINTS LIST 
Building - 219 

Point Description 
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AHU-1 A (Auditorium) 

Supply Fan Start/Stop X 
Outside Air Damper Open/Close X 

AHU-1 B (Finance and Accounting) 

Supply Fan Start/Stop X 
Return Fan Start/Stop X 
Outside Air Damper Open/Close X 

Fan Coil Units (Typ. of 38) 

Fan Start/Stop X 

Boilers (Typ. of 2) 

Burner Enable/Disable X 

Packaged Air Cooled Chiller 

Chiller Enable/Disable X 

Split Air Cooled Chiller 

Condenser Fans Enable/Disable X 
Compressor Enable/Disable                        (Typ. of 2) X 

Dual Temperature Water Pumps (Typ. of 2) 

Pump Start/Stop X 

The system as described above will require an initial investment of approximately $12,516 
to install and will result in an estimated savings of $91,836 over the study life. When 
compared to the existing baseline condition this ECO will result in an savings-to- 
investment ration (SIR) of 7.34 and a payback period of 2 years. 
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ECO #3 DDC: This system includes a stand-alone controller for each air handling unit, 
air cooled chiller, and boiler as well as groups of 8 fan coil units. Each controller will be 
connected to a stand-alone building control panel through a communication bus. Each 
stand-alone controller will be capable of time of day scheduling, night setback and historic 
data logging while the building control panel is capable of providing demand limiting and 
optimum start for each piece of controlled equipment. In addition the controller for the 
boiler will be capable of resetting the hot water supply temperature based on the outside 
air temperature. The control panel will also allow for "dial-up access from a remote PC 
workstation or communication through an Installation-wide fiber optic system with other 
buildings and PC work station. The following is a control points list for this system: 

DDC POINTS LIST 
Building - 219 

Point Description 
s a. a 

.a 
BQ 

4* s a. a 
1-4 
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a a- a 
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1 
< 

AHU-1 (Finance and Accounting) 

Mixed Air Enthalpy X 
Return Air Enthalpy X 
Outside Air Enthalpy X 
Outside Air Damper X 
Return Air Damper X 
Relief Air Damper X 
Supply Fan Start/Stop X 
Return Fan Start/Stop X 
Supply Fan Status X 
Return Fan Status X 
Dual Temperature Valve X 
Discharge Air Temperature X 
Space Temperature X 
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Point Description 
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AHU-1 A (Auditorium) 

Outside Air Enthalpy X 
Return Air EnthalDV X 
Mixed Air Enthalpy X 
Outside Air Damper X 
Return Air Damper X 
Relief Air Damper X 
Supply Fan Start/Stop X 
Supply Fan Status X 
Dual Temperature Valve X 
Discharge Air Temperature X 
Discharge Relative Humidity X 
Reheat Step Control X 
Space Temperature X 
Space Humidity X 

Fan Coil Units (Typ. of 38) 

Fan Start/Stop X 
Zone Temperature X 

Boilers (Typ. of 2) 

Burner Start/Stop X 
Burner Status X 
Steam Discharge Pressure X 
Condensate Return Temperature X 

Hot Water Converter (Typ. of 2) 

Supply Steam Pressure X 
Condensate Return Temperature X 
Hot Water Return Temperature X 
Hot Water Supply Temperature X 
Steam Valve X 

Packaged Chiller 

Chilled Water Return Temperature X 
Chilled Water Supply Temperature X 
Chiller Start/Stop X 
Chiller Status X 
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Point Description 
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Split Air Cooled Chiller 

Chilled Water Supply Temperature X 
Chilled Water Return Temperature X 
Compressor Start/Stop X 
Compressor Status X 

Dual Temperature Water Loop (Typ. of 2) 

Dual Temperature Pump Start/Stop X 
Dual Temperature Status X 
DTW Supply Temperature X 
DTW Return Temperature X 
DTW Changeover Valve X 

The system as described above will require an initial investment of $72,141 and result in 
an estimated savings of $146,518 over the study life. When compared to the existing 
baseline condition this ECO will result in an savings-to-investment ration (SIR) of 2.03 
and a payback period of 5 years. 

The following pages include the building simulation calculation and life cycle cost analysis 
results for the baseline conditions as well as each ECO. 
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Building Simulation Results - Baseline Condition and ECO #1 

ANNUAL ENERGY COSTS 
Building: Building 219 - Baseline 01-04-95 
Weather: Washington (Washington TMY) HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 of  1 
************************************************************************ 

TABLE 1. COSTS BY ENERGY CATEGORY 

Annual      <  Annual Costs > % of 
Component            Energy ($)      ($/sqft)* Total 

Electric             388008 kWh 7636 0.232 23.9 % 
Natural Gas           23850 Therm 14499 0.440 45.5 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                  0 0 0.000 0.0 % 
Remote Heating           0 0 0.000 0.0 % 
Remote Cooling            0 0 0.000 0.0 % 

>» HVAC Subtotal 2213 5 0.672 69.4 % 

Electric             496200 kWh 9765 0.296 30.6 % 
Natural Gas               0 Therm 0 0.000 0.0 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                  0 0 0.000 0.0 % 
Remote Heating            0 0 0.000 0.0 % 

>» Non-HVAC Subtotal 97 65 0.296 30.6% 

>» GRAND TOTAL 31900 0.969 100.0 % 

* Cost per unit floor area is based on the gross building floor area. 
Gross floor area : 32937 sqft 
Conditioned floor area : 32937 sqft 
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Building Simulation Results - ECO #2 

ANNUAL ENERGY COSTS 
Building: Building 219 - PLC 
Weather: Washington (Washington TMY) 
Prepared by: EINHORN YAFFEE PRESCOTT 

01-04-95 
HAP v3.04 

Page  1 of  1 
************************************************************************ 

TABLE   1.   COSTS   BY   ENERGY   CATEGORY 

Component 
Annual 
Energy 

<— -- Annual 
($) 

Cost s > 
($/sqft)* 

% of 
Total 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 
Remote Cooling 

190811 
15490 

0 
0 
0 
0 

kWh 
Therm 

3755 
9417 

0 
0 
0 
0 

0.114 
0.286 
0.000 
0.000 
0.000 
0.000 

16.4 % 
41.1 % 
0.0 % 
0.0 % 
0.0 % 
0.0 % 

>» HVAC Subtotal 13172 0.400 57.4 % 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 

496200 
0 
0 
0 
0 

kWh 
Therm 

9765 
0 
0 
0 
0 

0.296 
0.000 
0.000 
0.000 
0.000 

42.6 % 
0.0 % 
0.0 % 
0.0 % 
0.0 % 

>» Non-HVAC Subto tal 9765 0.296 42.6 % 

>» GRAND TOTAL 22937 0.696 100.0 % 

* Cost per unit 
Gross floor 

floor 

floor 

area is i based on the gros 
32937 
32937 

s building floor 
sqf t 
saft 

area. 

Conditioned . 
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Building Simulation Results - ECO #3 

ANNUAL ENERGY COSTS 
Building: Building 219 - DDC 
Weather: Washington (Washington TMY) 
Prepared by: EINHORN YAFFEE PRESCOTT 

01-04-95 
HAP V3.04 

Page  1 of  1 
************************************************************************ 

TABLE 1. COSTS BY ENERGY CATEGORY 

Component 
Annual 
Energy 

< — -- Annua] 
($) 

Cost s > 
($/sqft)* 

% of 
Total 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 
Remote Cooling 

181447 
15490 

0 
0 
0 
0 

kWh 
Therm 

3571 
9417 

0 
0 
0 
0 

0.108 
0.286 
0.000 
0.000 
0.000 
0.000 

15.7 % 
41.4 % 
0.0 % 
0.0 % 
0.0 % 
0.0 % 

>» HVAC Subtotal 12987 0.394 57.1 % 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 

496200 
0 
0 
0 
0 

kWh 
Therm 

9765 
0 
0 
0 
0 

0.296 
0.000 
0.000 
0.000 
0.000 

42.9 % 
0.0 % 
0.0 % 
0.0 % 
0.0 % 

»> Non-HVAC Subtotal 9765 0.296 42.9 % 

>» GRAND TOTAL 22753 0.691 100.0 % 

* Cost per unit 
Gross floor 

floor 

floor 

area is » based on the gross building floor 
32937 sqft 
32937 sqft 

area. 

Conditioned • 
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Life Cycle Cost Analysis - ECO #1 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG219-BASE 
ALTERNATIVE: BLDG219-FMR 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   219-BASE.LCC 
ALTERNATIVE LCC FILE: 219-FMR.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

INITIAL INVESTMENT ITEM(S): 
CASH REQUIREMENTS AS OF SERVICE DATE 

SUBTOTAL 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS 
ENERGY-RELATED COSTS 

SUBTOTAL 

TOTAL P.V. LIFE-CYCLE COST 

NET SAVINGS FROM ALTERNATIVE BLDG219-FMR COMPARED TO ALTERNATIVE BLDG219-BASE 

Net Savings  =  P.V. of non-investment savings     $14,979 
Increased total investment $1,673 

BASE CA£ 
BLDG219- 

3E: 
-BASE 

ALTERNATIVE: 
BLDG219-FMR 

SAVINGS 
FROM ALT. 

$0 $1,673 -$1,673 

$51 
$331 

$0 

685 
859 

544 

544 

$1,673 

$51,685 
$316,880 

-$1,673 

$0 
$14,979 

$383 $368,565 $14,979 

$383 $370,238 $13,306 

Net Savings:        $13,306 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG219-FMR COMPARED TO ALTERNATIVE BLDG219-BASE 

P.V. of non-investment savings 
SIR  = =   8.95 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG219-FMR COMPARED TO ALTERNATIVE BLDG219-BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =  28.37% 

ESTIMATED YEARS TO PAYBACK 
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Simple Payback occurs in year 1 
Discounted Payback occurs in year 2 

ENERGY SAVINGS SUMMARY 

Energy Units   Annual Consumption Life-Cycle 
type Base Case   A". Lternative 

903,608 

Savings 

0 

Savings 

Electricity kWh 903,608 0 
Natural Gas Therm 25,043 25, 043 0 0 

EMISSIONS REDUCTION SUMMARY 

Energy — - Annual Emissions   Annual Life- -Cycle 
type Base Case Alternative Reduction Reduct ion 

Electricity: 
C02 (Mg): 524.9 524.9 0.0 0.0 
SOx (Kg): 4,410.1 4,410.1 0.0 0.0 
NOx (Kg): 2,251.3 2,251.3 0.0 0.0 

Natural Gas: 
C02 (Mg): 132.3 132.3 0.0 0.0 
SOx (Kg): 0.8 0.8 0.0 0.0 
NOx (Kg): 100.2 100.2 0.0 0.0 

Total: 
C02 (Mg): 657.1 657.1 0.0 0.0 
SOx (Kg): 4,410.9 4,410.9 0.0 0.0 
NOx (Kg): 2,351.5 2,351.5 0.0 0.0 
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Life Cycle Cost Analysis - ECO #2 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG219-BASE 
ALTERNATIVE: BLDG219-PLC 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis—Energy Conservation Projects 
STUDY PERIOD:          10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   219-BASE.LCC 
ALTERNATIVE LCC FILE: 219-PLC.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

BASE CASE:    ALTERNATIVE:    SAVINGS 
BLDG219-BASE BLDG219-PLC    FROM ALT. 

THTTTAT. TMVT7CTMCMT' TfCM / CM .                                                                       ._   

CASH REQUIREMENTS AS OF SERVICE DATE           $0        $12,516      -$12, 516 

SUBTOTAL                                   $0        $12,516      -$12, 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS        $51,685        $51,685 
ENERGY-RELATED COSTS                     $331,859       $240,024       $91, 

516 

$0 
836 

SUBTOTAL                             $383,544       $291,709       $91, 836 

TOTAL P.V. LIFE-CYCLE COST             $383,544       $304,225       $79, 320 

NET SAVINGS FROM ALTERNATIVE BLDG219-PLC COMPARED TO ALTERNATIVE BLDG219-BASE 

Net Savings  =  P.V. of non-investment savings     $91,836 
Increased total investment         $12,516 

Net Savings:        $79,320 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG219-PLC COMPARED TO ALTERNATIVE BLDG219-BASE 

P.V. of non-investment savings 
OTD                                          _                7 ~>A 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG219-PLC COMPARED TO ALTERNATIVE BLDG219-BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =  25.84% 

ESTIMATED YEARS TO PAYBACK 
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Simple Payback occurs in year 2 
Discounted Payback occurs in year 2 

ENERGY SAVINGS SUMMARY 

Energy Units   Annual Consumption    Life-Cycle 
type Base Case   A'. Lternative 

696,551 

Savinc 

207, 

js    Savings 

Electricity kWh 903,608 057   2,070,570 
Natural Gas Therm 25,043 16,265 8 778      87,780 

EMISSIONS REDUCTION SUMMARY 

Energy   - Annual Emissions   Annual Life-Cycle 
type Base Case Alternative Reduction Reduction 

Electricity: 
C02 (Mg): 524.9 404.6 120.3 1,202.8 
SOx (Kg): 4,410.1 3,399.5 1,010.6 6,305.8 
NOx (Kg): 2,251.3 1,735.4 515.9 5,158.8 

Natural Gas: 
C02 (Mg): 132.3 85.9 46.4 463.6 
SOx (Kg): 0.8 0.5 0.3 0.0 
NOx (Kg): 100.2 65.1 35.1 351.1 

Total: 
C02 (Mg): 657.1 490.5 166.6 1,666.3 
SOx (Kg): 4,410.9 3,400.0 1,010.8 6,305.8 
NOx (Kg): 2,351.5 1,800.5 551.0 5,509.9 
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Life Cycle Cost Analysis - ECO #3 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG219-BASE 
ALTERNATIVE: BLDG219-DDC 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   219-BASE.LCC 
ALTERNATIVE LCC FILE: 219-DDC.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

INITIAL INVESTMENT ITEM(S): 
CASH REQUIREMENTS AS OF SERVICE DATE 

SUBTOTAL 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS 
ENERGY-RELATED COSTS 

SUBTOTAL 

TOTAL P.V. LIFE-CYCLE COST 

NET SAVINGS FROM ALTERNATIVE BLDG219-DDC COMPARED TO ALTERNATIVE BLDG219-BASE 

Net Savings  =  P.V. of non-investment savings    $146,518 
Increased total investment $72,141 

BASE CASE: 
BLDG219-BASE 

ALTERNATIVE: 
BLDG219-DDC 

SAVINGS 
FROM ALT. 

$0 $72,141 -$72,141 

$0 

$51,685 
$331,859 

$72,141 

$20,199 
$216,827 

-$72,141 

$31,486 
$115,032 

$383,544 $237,026 $146,518 

$383,544 $309,167 $74,377 

Net Savings:       $74,377 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG219-DDC COMPARED TO ALTERNATIVE BLDG219-BASE 

P.V. of non-investment savings 
SIR  =  =   2.03 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG219-DDC COMPARED TO ALTERNATIVE BLDG219-BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =  10.67% 

ESTIMATED YEARS TO PAYBACK 
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Simple Payback occurs in year 5 
Discounted Payback occurs in year 5 

ENERGY SAVINGS SUMMARY 

Energy Units   Annual Consumption    Life-Cycle 
type Base Case   A] Lternative 

677,647 

Savinc 

225 

js           Savings 

Electricity kWh 903,608 961   2,259,610 
Natural Gas Therm 25,043 15,490 9 553      95,530 

EMISSIONS REDUCTION SUMMARY 

Energy — - Annual Emissions   Annual Li Ee-Cycle 
type Base Case Alternative Reduction Reduction 

Electricity: 
C02 (Mg): 524.9 393.6 131.3 1,312.6 
SOx (Kg): 4,410.1 3,307.3 1,102.8 6,881.6 
NOx (Kg): 2,251.3 1,688.3 563.0 5,629.7 
Natural Gas: 
C02 (Mg): 132.3 81.8 50.4 504.5 
SOx (Kg): 0.8 0.5 0.3 0.0 
NOx (Kg): 100.2 62.0 38.2 382.1 

Total: 
C02 (Mg): 657.1 475.4 181.7 1,817.1 
SOx (Kg): 4,410.9 3,307.8 1,103.1 6,881.6 
NOx (Kg): 2,351.5 1,750.3 601.2 6,011.9 
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Energy Management System Evaluation Matrix 

FUNCTION ELC DDC 

Hot Water Reset 0 1 

Supply Air Reset 0 1 

Chilled Water Reset 0 1 

Enthalpy Economizer 0 1 

Time of Day Scheduling 10 10 

Demand Limiting (Installation Wide) 0 2 

Centralized Control 0 2 

Centralized Monitoring 0 2 

Expandability 1 2 

Flexibility 1 2 

Maintenance Scheduling 0 2 

Optimum Start 1 2 

Occupant Control/Override 1 1 

Comfort Control 0 2 

Reüability/Maintainabüity 1 2 

Effect on Equipment Life 1 2 

Maintenance Costs 1 2 

Savings to Investment Ration (SIR) 10 3 

Total 27 40 

The evaluation matrix above is intended to provide an objective comparison of two 
systems with widely varying capabilities. This matrix assigns relative value to the factors 
which were identified as being important in evaluating an EMS. From the results of this 
evaluation matrix the merits of the DDC system surpass those of the PLC system for this 
Building. Although the savings to investment ratio of the FMS and PLC systems exceed 
that of the DDC system, the over-all energy savings and total merits of the DDC system 
surpass those of the other two systems for this building. The DDC system offers the 
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greatest benefit for this building with respect to total Installation wide energy savings and 
HVAC system operation and maintenance. 

The life cycle cost analyses indicated that all three of the systems meet the ECIP 
criteria. 

On the basis of the greatest Installation-wide energy savings and HVAC system 
operation and maintenance this building should be considered for a DDC EMS 
installation as described above. 

C. BUILDING 247 - HUMHPREY'S HALL 

Existing System Description 
The existing system consists of one chiller and an accompanying cooling tower, one 
large air handüng unit and twenty small air handling units, numerous fan-coil units, 
two hot water boilers, nine pumps, and several exhaust fans. 

The chiller is a water cooled centrifugal type which provides chilled water for the 
entire building and rejects its heat to an induced draft cooling tower which is located 
outside of the boiler room at grade level. The chiller utilizes refrigerant R-l 1 and 
should be considered for replacement or retrofit to address the CFC issue associated 
with this refrigerant 

The large air handling unit located in the penthouse mechanical room serves the 
auditorium which is located on the first and second floors of the building. This unit is 
a field built-up type unit with a combination hot water/chilled water coil which is piped 
in a two-pipe arrangement with a three-way pneumatic control valve. The unit is 
equipped with a pneumatically operated outside air damper which can be adjusted 
manually by use of a pneumatic pressure regulator to set the outside air percentage. 
The small air handling units are single zone, constant volume, central station type with 
separate hot water and chilled water coils which are piped in a 2-pipe arrangement, 
each having a separate electric three-way control valve and two-way isolation valve. 
These units are equipped with self contained direct digital controls which provide 
comfort control as well as time of day scheduling functions. These units serve the 
classroom and administrative office areas which are located in the various wings of the 
building. 

The faculty offices and administrative support areas are served by console type fan coil 
units which are located on the perimeter walls and are piped in a 2-pipe arrangement. 
Each unit is equipped with a manual fan speed control and a thermostatically 
controlled two-way electric control valve. The areas served by these units have no 
apparent means of outside air for the occupants. This is a potential source of indoor 
air quality problems in this building. 

Hot water for heating the building is generated by two hot water boilers which can 
utilize either oil or natural gas as a fuel source. According to Ft. Belvoir operating 
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personnel, these boilers also provide hot water for the adjacent buildings, 268, 269 and 
270. 

The hot water is circulated by four base-mounted centrifugal pumps with each pump 
controlled thru a motor starter and a HOA control. 

The chilled water is circulated by two base-mounted centrifugal pumps with each 
pump controlled thru a motor starter and a HOA control 

The condenser water is circulated by two base-mounted centrifugal pumps with each 
pump controlled thru a motor starter and a HOA control 

Analysis of EMS Options 
DEMAND SAVINGS: The savings attributable to a demand limiting strategy as 
described in Example 2.1 for this building would be calculated as follows: 

1 - 300 Ton Water Cooled Chiller 

1 Compressor 300 Tons @ 0.68 kW/ton 
300 Ton x 0.68 kW/Ton 
204 kW 

204 kW x $12.54/kW demand charge/month 
= $2558/month x 12 months/year 

$30696/year /10 buildings 
$3070/year 

ECO #1 FMR: The FMR system can be utilized to limit the electric demand from 
this building in accordance with Example 2.1. The system would consist of one 
receiver/relay installed on the water cooled centrifugal chiller (C-l) to cycle the unit 
off in accordance with the demand strategy. 

The system as described above will require an initial investment of approximately 
$558 and result in an estimated savings of $26,923 over the study life. When 
compared to the existing baseline condition this ECO will result in an savings-to- 
investment ration (SIR) of 48.29 and a payback period of 1 year. 

ECO #2 PLC: The PLC system considered for this building includes a PLC relay for 
the chiller, cooling tower, and each boiler as well as one relay for each electrical 
branch circuit powering a fan coil unit It is unknown at this time exactly how many 
branch circuits feed the fan coil units, so it was assumed for pricing purposes that on 
average, one branch circuit feeds 4 fan coil units. A stand-alone transceiver would be 
installed to control each relay and provide communication with a remote PC 
workstation through a modem connection. The transceiver would be capable of 
providing time of day scheduling for all connected equipment based on a pre-set 
adjustable schedule. The following is a control points list for this system: 
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PLC POINTS LIST 
Building - 247 

Point Description 
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Auditorium Air Handling Unit 

Supply Fan Start/Stop X 
Outside Air Damper Open/Close X 

Fan Coil Units (Typ. of 93) 

Fan Start/Stop X 

Boilers (Typ. of 2) 

Burner Enable/Disable X 
Hot Water Pump Start/Stop 

Centrifugal Chiller 

Chiller Enable/Disable X 
Chilled Water Pump Start/Stop                   (Typ. of 2) X 
Condenser Water Pump Start/Stop              (TVP. of 2) X 
Coolin&Tower Fan Start/Stop X 

The system as described above will require an initial investment of approximately $14,914 
and result in an estimated savings of $108,303 over the study life. When compared to the 
existing baseline condition this ECO will result in an savings-to-investment ration (SIR) 
of 7.26 and a payback period of 2 years. 

ECO #2 DDC: This system consists of one stand-alone controller for the chiller, and 
each boiler, and air handling unit as well as one for each 8 fan coil units. Each controller 
will be capable of providing time of day scheduling and night setback as well as hot water 
reset for the boilers and chilled water and condenser water reset for the chiller and cooling 
tower. A stand-alone building control panel will provide demand limiting, and optimum 
start control for each piece of equipment as well as serve as a communications point for 
all controllers in the system. The pumps for this building will be connected to the 
controller for the piece of equipment in which they serve. Example: The hot water 
heating pumps will be connected to the boiler controller while the chilled water pumps 
and condenser water pumps will be connected to the chiller controller. The building 
control panel will also allow for "dial-up" access from a remote PC workstation or 
communication through an Installation-wide fiber optic system with other buildings and 
PC work station. The following is a control points list for this system: 
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DDC POINTS LIST 
Building - 247 

Point Description 
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Auditorium Air Handling Unit 

Return Air Enthalpy X 
Outside Air Enthalpy X 
Mixed Air Enthalpy X 
Supply Fan Start/Stop X 
Supply Fan Status X 
DTW Control Valve X 
DTW Supply Temperature X 
Outside Air Damper X 
Relief Damper X 
Return Damper X 
Discharge Air Temperature X 

Fan Coil Units (Typ. of 93) 

Fan Start/Ston X 
Zone Temperature X 

Boilers (Typ. of 2) 

Burner Start/Stop X 
Burner Status X 
Hot Water Supply Temperature X 
Hot Water Return Temperature X 

Hot Water Pump Start/Stop X 
Hot Water Pump Status X 

Chiller 

Chilled Water Return Temperature X 
Chilled Water Supply Temperature X 
Chiller Start/Stoo X 
Chiller Status X 
Chilled Water Pump Start/Stop                 (Typ. of 2) X 
Chilled Water Pump Status                         (Typ. of 2) X 
Condenser Water Supply Temperature X 
Condenser Water Return Temperature X 
Cooling Tower Fan Start/Stop X 
Cooling Tower Fan Status X 
Condenser Water Pump Start/Stop              (Tvp. of 2) X 
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Point Description 
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Condenser Water Pump Status (Typ. of 2) X 

The system as described above will require an initial investment of approximately $87,416 
and result in an estimated savings of $166,883 over the study life. When compared to the 
existing baseline condition this ECO will result in an savings-to-investment ration (SIR) 
of 1.91 and a payback period of 5 years. 

The following pages include the building simulation calculation and life cycle cost analysis 
results for the baseline conditions as well as each ECO. 
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Building Simulation Results - Baseline Condition and ECO #1 

ANNUAL ENERGY COSTS 
Building: Building 247 - Baseline 01-05-95 
Weather: Washington (Washington TMY) HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 of  1 
******************************************* ***************************** 

TABLE 1. COSTS BY ENERGY CATEGORY 

Component 
Annual 
Energy 

<  Annual 
($) 

Costs > 
($/sqft)* 

% of 
Total 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 
Remote Cooling 

592897 
38163 

0 
0 
0 
0 

kWh 
Therm 

11668 
23199 

0 
0 
0 
0 

0.079 
0.157 
0.000 
0.000 
0.000 
0.000 

18.6 % 
36.9 % 
0.0 % 
0.0 % 
0.0 % 
0.0 % 

»> HVAC Subtotal 34868 0.235 55.5 % 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 

1422880 
0 
0 
0 
0 

kWh 
Therm 

28002 
0 
0 
0 
0 

0.189 
0.000 
0.000 
0.000 
0.000 

44.5 % 
0.0 % 
0.0 % 
0.0 % 
0.0 % 

>» Non-HVAC Subtotal 28002 0.189 44.5 % 

>» GRAND TOTAL 62870 0.425     100.0 % 

* Cost per unit floor area is based on the gross building floor area. 
Gross floor area :   148067 sqft 
Conditioned floor area :   143338 sqft 
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Building Simulation Results - ECO #2 

ANNUAL ENERGY COSTS 
Building: Building 247 - PLC 01-05-95 
Weather: Washington (Washington TMY) HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 of  1 
************************************************************************ 

TABLE 1. COSTS BY ENERGY CATEGORY 

Annual      < Annual Costs > % of 
Component           Energy ($)      ($/sqft)* Total 

Electric             406978 kWh 8009 0.054 15.3 % 
Natural Gas           27010 Therm 16419 0.111 31.3 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                  0 0 0.000 0.0 % 
Remote Heating            0 0 0.000 0.0 % 
Remote Cooling           0 0 0.000 0.0 % 

»> HVAC Subtotal 24429 0.165 46.6 % 

Electric             1422880 kWh 28002 0.189 53.4 % 
Natural Gas                0 Therm 0 0.000 0.0 % 
Fuel Oil                   0 0 0.000 0.0 % 
Propane                   0 0 0.000 0.0 % 
Remote Heating            0 0 0.000 0.0 % 

>» Non-HVAC Subtotal 28002 0.189 53.4 % 

>» GRAND TOTAL 52431 0.354 100.0 % 

* Cost per unit floor area is based on the gross building floor area. 
Gross floor area :   148067 sqft 
Conditioned floor area :   143338 sqft 
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Building Simulation Results - ECO #3 

ANNUAL ENERGY COSTS 
Building: Building 247 - DDC 01-05-95 
Weather: Washington (Washington TMY) HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 of  1 
***** ******************************************************************* 

TABLE 1. COSTS BY ENERGY CATEGORY 

Component 
Annual 
Energy 

<  -- Annual 
($) 

Cost s > 
($/sqft)* 

% of 
Total 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 
Remote Cooling 

404356 
27079 

0 
0 
0 
0 

kWh 
Therm 

7958 
16462 

0 
0 
0 
0 

0.054 
0.111 
0.000 
0.000 
0.000 
0.000 

15.2 % 
31.4 % 
0.0 % 
0.0 % 
0.0 % 
0.0 % 

>» HVAC Subtotal 24419 0.165 46.6 % 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 

1422880 
0 
0 
0 
0 

kWh 
Therm 

28002 
0 
0 
0 
0 

0.189 
0.000 
0.000 
0.000 
0.000 

53.4 % 
0.0 % 
0.0 % 
0.0 % 
0.0 % 

>» Non-HVAC Subtotal 28002 0.189 53.4 % 

>» GRAND TOTAL 52422 0.354 100.0 % 

* Cost per unit 
Gross floor 

floor 

floor 

area is based on the gross bui 
148067 sqft 
143338 sqft 

lding floor area. 

Conditioned area.. . 
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Life Cycle Cost Analysis - ECO #1 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG247-BASE 
ALTERNATIVE: BLDG247-FMR 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis—Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   247-BASE.LCC 
ALTERNATIVE LCC FILE: 247-FMR.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

BASE CASE: ALTERNATIVE: SAVINGS 
BLDG247-BASE BLDG247-FMR FROM ALT. 

INITIAL INVESTMENT ITEM(S):        
CASH REQUIREMENTS AS OF SERVICE DATE           $0           $558 -$558 

SUBTOTAL $0 $558 -$558 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS $125,733 $125,733 $0 
ENERGY-RELATED COSTS $639,123 $612,199 $26,923 

SUBTOTAL $764,855       $737,932       $26,923 

TOTAL P.V. LIFE-CYCLE COST $764,855       $738,489       $26,366 

NET SAVINGS FROM ALTERNATIVE BLDG247-FMR COMPARED TO ALTERNATIVE BLDG247-BASE 

Net Savings  =  P.V. of non-investment savings     $26,923 
Increased total investment $558 

Net Savings:        $26,3 66 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG247-FMR COMPARED TO ALTERNATIVE BLDG247-BASE 

P.V. of non-investment savings 
SIR  = =  48.29 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG247-FMR COMPARED TO ALTERNATIVE BLDG247-BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =  51.93% 

ESTIMATED YEARS TO PAYBACK 
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Simple Payback occurs in year 1 
Discounted Payback occurs in year 1 

ENERGY SAVINGS SUMMARY 

Energy Units   Annual Consumption Life-Cycle 
type Base Case   hi .ternative 

2,045,422 

Savings 

0 

Savings 

Electricity kWh 2,045,422 0 
Natural Gas Therm 40,071 40 071 0 0 

EMISSIONS REDUCTION SUMMARY 

Energy -- - Annual Emissions   Annual Life- -Cycle 
type Base Case Alternative Reduction Reduct ion 

Electricity: 
C02 (Mg): 1,188.2 1,188.2 0.0 0.0 
SOx (Kg): 9,982.8 9,982.8 0.0 0.0 
NOx (Kg): 5,096.1 5,096.1 0.0 0.0 

Natural Gas: 
C02 (Mg): 211.6 211.6 0.0 0.0 
SOx (Kg): 1.2 1.2 0.0 0.0 
NOx (Kg): 160.3 160.3 0.0 0.0 

Total: 
C02 (Mg): 1,399.8 1,399.8 0.0 0.0 
SOx (Kg): 9,984.0 9,984.0 0.0 0.0 
NOx (Kg): 5,256.4 5,256.4 0.0 0.0 
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Life Cycle Cost Analysis - ECO #2 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG2 47-BASE 
ALTERNATIVE: BLDG247-PLC 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   247-BASE.LCC 
ALTERNATIVE LCC FILE: 247-PLC.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

BASE CASE: ALTERNATIVE: SAVINGS 
BLDG247-BASE BLDG247-PLC FROM ALT. 

INITIAL INVESTMENT ITEM(S):        
CASH REQUIREMENTS AS OF SERVICE DATE           $0        $14,914 -$14,914 

SUBTOTAL $0 $14,914 -$14,914 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS $125,733 $125,733 $0 
ENERGY-RELATED COSTS $639,123 $530,820 $108,303 

SUBTOTAL $764,855       $656,553      $108,303 

TOTAL P.V. LIFE-CYCLE COST $764,855       $671,467       $93,389 

NET SAVINGS FROM ALTERNATIVE BLDG2 47-PLC COMPARED TO ALTERNATIVE BLDG247-BASE 

Net Savings  =  P.V. of non-investment savings    $108,303 
Increased total investment $14,914 

Net Savings:        $93,389 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG2 47-PLC COMPARED TO ALTERNATIVE BLDG2 47-BASE 

P.V. of non-investment savings 
SIR  = =   7.26 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG2 47-PLC COMPARED TO ALTERNATIVE BLDG2 47-BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =  25.71% 

ESTIMATED YEARS TO PAYBACK 
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Simple   Payback occurs   in year  2 
Discounted  Payback occurs   in year  2 

ENERGY  SAVINGS   SUMMARY 

Energy Units   Annual Consumption    Life-Cycle 
type Base Case   A] Lternative 

1,850,207 

Savinc 

195 

js    Savings 

Electricity kWh 2,045,422 ,215   1,952,150 
Natural Gas Therm 40,071 28 361 11 ,710     117,100 

EMISSIONS REDUCTION SUMMARY 

Energy — - Annual Emissions   Annual Li Ee-Cycle 
type Base Case Alternative Reduction Reduction 

Electricity: 
C02 (Mg): 1,188.2 1,074.8 113.4 1,134.0 
SOx (Kg): 9,982.8 9,030.0 952.8 5,945.2 
NOx (Kg): 5,096.1 4,609.7 486.4 4,863.7 

Natural Gas: 
C02 (Mg): 211.6 149.8 61.8 618.4 
SOx (Kg): 1.2 0.9 0.4 0.0 
NOx (Kg): 160.3 113.4 46.8 468.4 

Total: 
C02 (Mg): 1,399.8 1,224.5 175.2 1,752.4 
SOx (Kg): 9,984.0 9,030.9 953.1 5,945.2 
NOx (Kg): 5,256.4 4,723.2 533.2 5,332.1 
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Life Cycle Cost Analysis - ECO #3 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG247-BASE 
ALTERNATIVE: BLDG247-DDC 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   247-BASE.LCC 
ALTERNATIVE LCC FILE: 247-DDC.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

BASE CASE: ALTERNATIVE: SAVINGS 
BLDG247-BASE BLDG247-DDC FROM ALT. 

INITIAL INVESTMENT ITEM(S):        
CASH REQUIREMENTS AS OF SERVICE DATE           $0        $87,416 -$87,416 

SUBTOTAL                                   $0 $87,416 -$87,416 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS $125,733 $106,213 $19,520 
ENERGY-RELATED COSTS $639,123 $491,759 $147,363 

SUBTOTAL $764,855       $597,972      $166,883 

TOTAL P.V. LIFE-CYCLE COST $764,855       $685,388       $79,467 

NET SAVINGS FROM ALTERNATIVE BLDG247-DDC COMPARED TO ALTERNATIVE BLDG247-BASE 

Net Savings  =  P.V. of non-investment savings    $166,883 
Increased total investment $87,416 

Net Savings:        $79,467 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG2 47-DDC COMPARED TO ALTERNATIVE BLDG247-BASE 

P.V. of non-investment savings 
SIR  = =   1.91 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG247-DDC COMPARED TO ALTERNATIVE BLDG247-BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =   9.99% 

ESTIMATED YEARS TO PAYBACK 
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Simple Payback occurs in year 5 
Discounted Payback occurs in year 6 

ENERGY SAVINGS SUMMARY 

Energy Units   Annual Consumption    Life-Cycle 
type Base Case   A. .ternative 

1,827,236 

Savinc 

218 

js    Savings 

Electricity kWh 2,045,422 186   2,181,860 
Natural Gas Therm 40,071 27,079 12 992     129,920 

EMISSIONS REDUCTION SUMMARY 

Energy — - Annual Emissions   Annual Li :e-Cycle 
type Base Case Alternative Reduction Reduction 

Electricity: 
C02 (Mg): 1,188.2 1,061.4 126.7 1,267.4 
SOx (Kg): 9,982.8 8,917.9 1,064.9 6,644.8 
NOx (Kg): 5,096.1 4,552.5 543.6 5,436.0 
Natural Gas: 
C02 (Mg): 211.6 143.0 68.6 686.1 
SOx (Kg): 1.2 0.8 0.4 0.0 
NOx (Kg): 160.3 108.3 52.0 519.7 

Total: 
C02 (Mg): 1,399.8 1,204.4 195.4 1,953.5 
SOx (Kg): 9,984.0 8,918.7 1,065.3 6,644.8 
NOx (Kg): 5,256.4 4,660.8 595.6 5,955.7 
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Energy Management System Evaluation Matrix 

FUNCTION PLC DDC 

Hot Water Reset 0 1 

Supply Air Reset 0 0 

Chilled Water Reset 0 1 

Enthalpy Economizer 0 0 

Time of Day Scheduling 10 10 

Demand Limiting (Post Wide) 0 2 

Centralized Control 0 2 

Centralized Monitoring 0 2 

Expandability 2 

Flexibility 2 

Maintenance Scheduling 0 2 

Optimum Start 2 

Occupant Control/Override 1 

Comfort Control 0 2 

ReUabiüty/Maintainabüity 2 

Effect on Equipment Life 2 

Maintenance Costs 0 2 

Savings to Investment Ratio (SIR) 10 3 

Total 26 38 

The evaluation matrix above is intended to provide an objective comparison of two 
systems with widely varying capabilities. This matrix assigns relative value to the factors 
which were identified as being important in evaluating an EMS. From the results of this 
evaluation matrix the merits of the DDC system surpass those of the PLC system for this 
Building. Although the savings to investment ratio of the FMS and PLC systems exceed 
that of the DDC system, the over-all energy savings and total merits of the DDC system 
surpass those of the other two systems for this building. The DDC system offers the 
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greatest benefit for this building with respect to total Installation wide energy savings and 
HVAC system operation and maintenance. 

The life cycle cost analyses indicate that all three of the systems meet the ECIP criteria. 

On the basis of the greatest Installation-wide energy savings and HVAC system operation 
and maintenance this building should be considered for a DDC EMS installation as 
described above. 

D. BUILDING 1425 - GM SUPPORT BUILDING 

Existing System Description 
The existing building mechanical system consists of one chiller, one combination chilled 
water/hot water pump, numerous console fan-coil units, and several exhaust fans. 

A packaged air cooled chiller provides chilled water for the entire building. This unit has 
self contained controls and cycles and stages its compressors to maintain a preset chilled 
water supply temperature. This chiller utilizes refrigerant R-22. 

The entire building is served by a console type fan coil units which are equipped with 
combination hot/chilled water coils and are piped in a two-pipe arrangement. Each unit 
has a self contained control panel with a manual fan-speed control and a thermostatically 
controlled two-way electric control valve. Ventilation air is provided through a wall 
louver at each unit and is controlled by automatic damper. The building control system 
de-energizes the fan coil unit during the unoccupied periods of the day unless the setback 
is overridden manually or by the night thermostat which then switches control back to the 
individual fan coil unit. 

Hot water for building heating is provided through a steam to hot water convenor which 
utilizes a remote steam source which is controlled by two pneumatically operated steam 
valves. The hot water supply temperature is adjusted in accordance with a hot water reset 
schedule which is based on the outside air temperature. 

The two-pipe dual temperature piping system contains a change-over control valve which 
is used to change the system from cooling to heating and back again. This valve is 
controlled by a manual changer-over switch located in the face of the main automatic 
temperature control panel in the basement mechanical room A high limit aquastat located 
in the dual temperature return piping prevents the change-over valve from switching to 
the cooling position when the water temperature is above 90 F and an additional high limit 
aquastat located in the chilled water return piping prevents the chiller from being 
energized when the chilled water return temperature is above 90 F. 

Analysis of EMS Options 
This building already contains an EMS which provides time of day scheduling, night 
setback and hot water reset. In order to provide a basis for comparison of similar 
buildings which are no equipped with an EMS the building was analyzed by assuming 
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that there was no EMS present and estimating a "No EMS" condition. This No EMS 
condition was then compared to proposed PLC and DDC systems to determine the 
applicability of such a system to buildings of similar construction and system type. This 
analysis resulted in the following systems: 

DEMAND SAVINGS: The savings attributable to a demand limiting strategy as 
described in Example 2.1 for this building would be calculated as follows: 

1 - 40 Ton Air Cooled Chiller 

3 Compressors @ 39.4 Amps, 200 Volt, 3 Phase 
3 x 39.4 x 200 x V"3 
40946 VA 

4 Fan Motors @ 4.1 Amps x 200 Volt, 3 Phase 
4x4.1x200xV"3 
5681 VA 

40946 VA +5681 VA 
46627 VA 

46627 VA x 0.65 (Average Power Factor) x 1 kW/1000 Watts 
30.3 kW 

30.3 kW x $12.54/kW demand charge/month 
= $380/month x 12 months/year 

$4560/year /10 buildings 
$456/year 

ECO #1 FMR: The FMR system can be utilized to limit the electric demand from this 
building in accordance with Example 2.1. The system would consist of one receiver/relay 
installed on the air cooled chiller (C-l) to cycle the unit off in accordance with the 
demand strategy. 

The system as described above will require an initial investment of approximately $558 
and result in an estimated savings of $3,999 over the study life. When compared to the 
existing baseline condition this ECO will result in an savings-to-investment ration (SIR) 
of 7.17 and a payback period of 2 years. 

ECO #2 PLC: The system would consist of one PLC relay for each electrical branch 
connection feeding a fan coil unit, it was assumed that this would result in approximately 
one relay for every 4 fan coil units. The air cooled chiller would also be connected to a 
relay. A stand-alone transceiver would be installed to control each relay and provide 
communication with a remote PC workstation through a modem connection. The 
transceiver would be capable of providing time of day scheduling for all connected 
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equipment based on a pre-set adjustable schedule. The following is a control points list 
for this system: 

PLC POINTS LIST 
Building -1425 

Point Description 

M
ot

or
 S

ta
rt

er
 

In
te

rl
oc

k 

U
ni

t 
C

on
tr

ol
 

C
ir

cu
it

 I
nt

er
lo

ck
 

U
ni

t P
ow

er
 C

ir
cu

it
 

In
te

rl
oc

k 

Fan Coil Units (Typ. of 52) 

Fan Start/StOD X 
Outside Air Damper Open/Close X 

Packaged Air Cooled Chiller 

Chiller Enable/Disable X 

Dual Temperature Water Pumps (Typ. of 2) 

Pump Start/Stop X 

The system as described above will require an initial investment of approximately $11,518 
and result in an estimated net savings of $17,893 over the study life. When compared to 
the existing baseline condition this ECO will result in an savings-to-investment ration 
(SIR) of 1.55 and a payback period of 6 years. 

ECO #3 DDC: This system would consist of one stand-alone controller each for the air 
cooled chiller and hot water converter and one controller for each 8 fan coil units. The 
stand-alone controllers would provide time of day scheduling, night setback and historical 
data logging capabilities as well as hot water reset control for the converter. One stand- 
alone building control panel would provide the communications interface between each 
controller and demand limiting and optimum start capabilities. The building controller will 
also allow for "dial-up" access from a remote PC workstation or communication through 
an Installation-wide fiber optic system with other buildings and PC work station The 
following is a control points list for this building: 
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DDC POINTS LIST 
Building -1425 

Point Description 
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Fan Coil Units (Typ. of 52) 

Fan Start/StOD X 
Outside Air Damper X 

Chiller 

Chilled Water Supply Temperature X 
Chilled Water Return Temperature X 
Chiller Start/Stop X 
Chiller Status X 

Hot Water Convertor 

Steam Supply Pressure X 
Hot Water Supply Temperature X 
Hot Water Return Temperature X 
Steam Valve                                             (Typ. of 2) X 

Dual Temperature Water Loop 

DTW Supply Temperature X 
DTW Return Temperature X 
DTW Pump Start/Stop                               (Typ. of 2) X 
DTW Pump Status                                    (TVP. of 2) X 
Changeover Valve                                     (Typ. of 2) X 

The system as described above will require an initial investment of approximately $48,993 
and result in an estimated savings of $33,374 over the study life. When compared to the 
existing baseline condition this ECO will result in an savings-to-investment ration (SIR) 
of 0.68 and there is no payback. 

The following pages include the building simulation calculation and life cycle cost analysis 
results for the baseline conditions as well as each ECO. 
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Building Simulation Results - Baseline Condition and ECO #1 

1 NOVEMBER 1995 

ANNUAL ENERGY COSTS 
Building: Building 142 5 - NO EMS 
Weather: Washington (Washington TMY) 
Prepared by: EINHORN YAFFEE PRESCOTT 

01-05-95 
HAP V3.04 

Page  1 of  1 
************************************************************************ 

TABLE 1. COSTS BY ENERGY CATEGORY 

Component 
Annual      < Annual Costs >       % of 
Energy ($)      ($/sqft)*     Total 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 
Remote Cooling 

72273 kWh 
0 
0 
0 

242 1000 lb 

1422 
0 
0 
0 

1934 
0 

0.092 
0.000 
0.000 
0.000 
0.125 
0.000 

20.1 % 
0.0 % 
0.0 % 
0.0 % 

27.3 % 
0.0 % 

>»  HVAC  Subtotal 3356 0.218 47.3 % 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 

189882 kWh 3737 
0 0 
0 0 
0 0 
0 1000 lb 0 

0.242 
0.000 
0.000 
0.000 
0.000 

52.7 % 
0.0 % 
0.0 
0.0 % 
0.0 % 

% 

>» Non-HVAC Subtotal 3737 0 242 52 7 % 

>» GRAND TOTAL 7093 0 460 100 0 % 

* Cost per unit floor area is based on the gross building floor area. 
Gross floor area :    15430 sqft 
Conditioned floor area :    1373 6 sqft 
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Building Simulation Results - ECO #2 

ANNUAL ENERGY COSTS 
Building: Building 1425 - PLC 01-05-95 
Weather: Washington (Washington TMY) HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 of  1 
************************************************************************ 

TABLE 1. COSTS BY ENERGY CATEGORY 

Component 
Annual 
Energy 

<  Annual 
($) 

Costs > 
($/sqft)* 

% of 
Total 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 
Remote Cooling 

56679 
0 
0 
0 

70 
0 

kWh 

1000 lb 

1115 
0 
0 
0 

560 
0 

0.072 
0.000 
0.000 
0.000 
0.036 
0.000 

20.6 % 
0.0 % 
0.0 % 
0.0 % 

10.3 % 
0.0 % 

>» HVAC Subtotal 1675 0.109 31.0 % 

Electric 
Natural Gas 
Fuel Oil 
Propane 
Remote Heating 

189882 
0 
0 
0 
0 

kWh 

1000 lb 

3737 
0 
0 
0 
0 

0.242 
0.000 
0.000 
0.000 
0.000 

69.0 % 
0.0 % 
0.0 % 
0.0 % 
0.0 % 

>» Non-HVAC Subtotal 3737        0.242      69.0% 

>» GRAND TOTAL 5412 0.351     100.0 % 

* Cost per unit floor area is based on the gross building floor area. 
Gross floor area :    15430 sqft 
Conditioned floor area :    13736 sqft 
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Building Simulation Results - ECO #3 

ANNUAL ENERGY COSTS 
Building: Building 1425 - DDC 01-05-95 
Weather: Washington (Washington TMY) HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1 
************************************************************************ 

TABLE 1. COSTS BY ENERGY CATEGORY 

Annual      < Annual Costs > % of 
Component           Energy ($)      ($/sqft)* Total 

Electric             56679 kWh 1115 0.072 20.6 % 
Natural Gas              0 0 0.000 0.0 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                  0 0 0.000 0.0 % 
Remote Heating           70 1000 lb 560 0.036 10.3 % 
Remote Cooling           0 0 0.000 0.0 % 

>» HVAC Subtotal 1675 0.109 31.0 % 

Electric             189882 kWh 3737 0.242 69.0 % 
Natural Gas               0 0 0.000 0.0 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                   0 0 0.000 0.0 % 
Remote Heating 0 1000 lb 0 0.000 0.0 % 

>» Non-HVAC Subtotal 3737 0.242 69.0 % 

>» GRAND TOTAL 5412 0.351 100.0 % 

* Cost per unit floor area is based on the gross building floor area. 
Gross floor area :    15430 sqft 
Conditioned floor area :    13736 sqft 
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Life Cycle Cost Analysis - ECO #1 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG1425BASE 
ALTERNATIVE: BLDG1425-FMR 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   1425BASE.LCC 
ALTERNATIVE LCC FILE: 1425-FMS.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

INITIAL INVESTMENT ITEM(S): 
CASH REQUIREMENTS AS OF SERVICE DATE 

SUBTOTAL 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS 
ENERGY-RELATED COSTS 

SUBTOTAL 

TOTAL P.V. LIFE-CYCLE COST 

NET SAVINGS FROM ALTERNATIVE BLDG1425-FMR COMPARED TO ALTERNATIVE BLDG1425BASE 

Net Savings  =  P.V. of non-investment savings      $3,999 
Increased total investment $558 

BASE CASE: 
BLDG142 5BASE 

ALTERNATIVE: 
BLDG1425-FMR 

SAVINGS 
FROM ALT. 

$0 $558 -$558 

$0 

$41,840 
$71,752 

$558 

$41,840 
$67,753 

-$558 

$0 
$3,999 

$113,592 $109,593 $3,999 

$113,592 $110,151 $3,442 

Net Savings: $3,442 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG1425-FMR COMPARED TO ALTERNATIVE BLDG1425BASE 

P.V. of non-investment savings 
SIR  = =   7.17 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG1425-FMR COMPARED TO ALTERNATIVE BLDG1425BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =  25.55% 

ESTIMATED YEARS TO PAYBACK 
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Simple Payback occurs in year 2 
Discounted Payback occurs in year 2 

ENERGY SAVINGS SUMMARY 

Energy Units — Annual Consumption Life-Cycle 
type Base Case   A. Lternative 

265,769 

Savings 

0 

Savings 

Electricity kWh 265,769 0 
Central Steam Pound 254,000 254, 000 0 0 

EMISSIONS REDUCTION SUMMARY 

Energy   Annual Emissions   Annual Life- -Cycle 
type Base Case Alternative Reduction Reduct ion 

Electricity: 
C02 (Mg): 154.4 154.4 0.0 0.0 
SOx (Kg): 1,297.1 1,297.1 0.0 0.0 
NOx (Kg): 662.2 662.2 0.0 0.0 
Central Steam: 
C02 (Kg): 0.0 0.0 0.0 0.0 
SOx (Kg): 0.0 0.0 0.0 0.0 
NOx (Kg): 0.0 0.0 0.0 0.0 

Total: 
C02 (Mg): 154.4 154.4 0.0 0.0 
SOx (Kg): 1,297.1 1,297.1 0.0 0.0 
NOx (Kg): 662.2 662.2 0.0 0.0 
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Life Cycle Cost Analysis - ECO #2 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG142 5BASE 
ALTERNATIVE: BLDG142 5-PLC 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   1425BASE.LCC 
ALTERNATIVE LCC FILE: 1425-PLC.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

BASE CASE: ALTERNATIVE: SAVINGS 
BLDG1425BASE BLDG1425-PLC FROM ALT. 

INITIAL INVESTMENT ITEM(S):        
CASH REQUIREMENTS AS OF SERVICE DATE           $0        $11,518 -$11,518 

SUBTOTAL $0 $11,518 -$11,518 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS $41,840 $41,840 $0 
ENERGY-RELATED COSTS $71,752 $53,859 $17,893 

SUBTOTAL $113,592        $95,699       $17,893 

TOTAL P.V. LIFE-CYCLE COST $113,592       $107,217        $6,375 

NET SAVINGS FROM ALTERNATIVE BLDG1425-PLC COMPARED TO ALTERNATIVE BLDG1425BASE 

Net Savings  =  P.V. of non-investment savings     $17,893 
Increased total investment $11,518 

Net Savings: $6,37 5 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG1425-PLC COMPARED TO ALTERNATIVE BLDG1425BASE 

P.V. of non-investment savings 
SIR  = =   1.55 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG1425-PLC COMPARED TO ALTERNATIVE BLDG1425BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =   7.74% 

ESTIMATED YEARS TO PAYBACK 
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Simple Payback occurs in year 6 
Discounted Payback occurs in year 7 

ENERGY SAVINGS SUMMARY 

Energy Units   Annual Consumption Life-Cycle 
type Base Case   A] .ternat 

249, 

lve 

395 

Savings 

16,3' 

Savings 

Electricity kWh 265,769 '4     163,740 
Central Steam Pound 254,000 73, 500 180, 500   1,805,000 

EMISSIONS REDUCTION SUMMARY 

Energy   Annual Emissions   Annual Lif "e- -Cycle 
type Base Case Alternative Reduction Reduction 

Electricity: 
C02 (Mg) : 154.4 144.9 9.5 95.1 
SOx (Kg): 1,297.1 1,217.2 79.9 498.7 
NOx (Kg): 662.2 621.4 40.8 408.0 
Central Steam: 
C02 (Kg): 0.0 0.0 0.0 0.0 
SOx (Kg): 0.0 0.0 0.0 0.0 
NOx (Kg): 0.0 0.0 0.0 0.0 

Total: 
C02 (Mg): 154.4 144.9 9.5 95.1 
SOx (Kg): 1,297.1 1,217.2 79.9 498.7 
NOx (Kg): 662.2 621.4 40.8 408.0 
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Life Cycle Cost Analysis - ECO #3 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG142 5BASE 
ALTERNATIVE: BLDG142 5-DDC 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis—Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   1425BASE.LCC 
ALTERNATIVE LCC FILE: 1425-DDC.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

BASE CASE: ALTERNATIVE: SAVINGS 
BLDG1425BASE BLDG1425-DDC FROM ALT. 

INITIAL INVESTMENT ITEM(S):          
CASH REQUIREMENTS AS OF SERVICE DATE           $0 $48,993 -$48,993 

SUBTOTAL $0 $48,993 -$48,993 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS $41,840 $31,147 $10,693 
ENERGY-RELATED COSTS $71,752 $49,072 $22,681 

SUBTOTAL $113,592        $80,218       $33,374 

TOTAL P.V. LIFE-CYCLE COST $113,592       $129,211      -$15,619 

NET SAVINGS FROM ALTERNATIVE BLDG1425-DDC COMPARED TO ALTERNATIVE BLDG1425BASE 

Net Savings  =  P.V. of non-investment savings     $33,374 
Increased total investment $48,993 

Net Savings:       -$15,619 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG1425-DDC COMPARED TO ALTERNATIVE BLDG1425BASE 

P.V. of non-investment savings 
SIR  = =   0.68 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG142 5-DDC COMPARED TO ALTERNATIVE BLDG142 5BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =  -0.78% 

ESTIMATED YEARS TO PAYBACK 
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Simple Payback never reached during study period 
Discounted Payback never reached during study period 

ENERGY SAVINGS SUMMARY 

Energy Units   Annual Consumption Life-Cycle 
type Base Case   A'. Lternat 

246, 

-ive. 

561 

Savings 

19, 20 

Savings 

Electricity kWh 265,769 )8     192,080 
Central Steam Pound 254,000 70, 000 184, 000   1,840,000 

EMISSIONS REDUCTION SUMMARY 

Energy   Annual Emissions   Annual Life- -Cycle 
type Base Case Alternative Reduction Reduction 

Electricity: 
C02 (Mg): 154.4 143.2 11.2 111.6 
SOx (Kg): 1,297.1 1,203.4 93.7 585.0 
NOx (Kg): 662.2 614.3 47.9 478.6 
Central Steam: 
C02 (Kg): 0.0 0.0 0.0 0.0 
SOx (Kg): 0.0 0.0 0.0 0.0 
NOx (Kg): 0.0 0.0 0.0 0.0 

Total: 
C02 (Mg): 154.4 143.2 11.2 111.6 
SOx (Kg): 1,297.1 1,203.4 93.7 585.0 
NOx (Kg): 662.2 614.3 47.9 478.6 
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Recommendations 

Please note that these recommendations for ECO implementation are not applicable to 
building 1425, only to buildings with similar systems which do not have an EMS. 

Energy Management System Evaluation Matrix 

FUNCTION ELC DDC 

Hot Water Reset 0 1 

Supply Air Reset -- -- 

Chilled Water Reset 0 1 

Enthalpy Economizer .. __ 

Time of Day Scheduling 10 10 

Demand Limiting (Installation Wide) 0 2 

Centralized Control 0 2 

Centralized Monitoring 0 2 

Expandability 1 2 

Flexibility 1 1 

Maintenance Scheduling 0 2 

Optimum Start 1 1 

Occupant Control/Override 1 1 

Comfort Control 0 2 

Reüability/Maintainabüity 1 2 

Effect on Equipment Life 1 2 

Maintenance Costs 1 1 

Savings to Investment Ratio (SIR) 10 0 

Total 27 32 

The evaluation matrix above is intended to provide an objective comparison of two 
systems with widely varying capabilities. This matrix assigns relative value to the factors 
which were identified as being important in evaluating an EMS. From the results of this 
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evaluation matrix the merits of the DDC system surpass those of the PLC system for this 
Building. The DDC system offers the greatest benefit for this building with respect to 
total Installation wide energy savings and HVAC system operation and maintenance. This 
system; however, does not provide a pay-back with-in the life of this study and does not 
qualify for funding under the current ECIP criteria. 

The life cycle cost analyses indicated that the FMR and PLC systems meet the ECIP 
criteria. 

The FMR system should be installed to cycle the chiller in accordance with the demand 
limiting strategy described in Example 2.1 of this study. The PLC system should be 
considered becuase it provides significant energy savings potential and qualifies for 
funding under the ECIP criteria. If there are any future renovations planned for this 
building that involve major mechanical system rework the DDC system will be the best 
alternative if installed at the time of renovation. 

E. BUILDING 3136 - DAAF OPERATIONS BUILDING 

Existing System Description 
The existing building mechanical system consists of one chiller, one combination chilled 
water/hot water pump, numerous console fan-coil units, and several exhaust fans. 

A packaged air cooled chiller provides chilled water for the entire building. This unit has 
self contained controls and cycles and stages its compressors to maintain a preset chilled 
water supply temperature. This chiller utilizes refrigerant R-22. 

The entire building is served by a console type fan coil units which are equipped with 
combination hot/chilled water coils and are piped in a two-pipe arrangement. Each unit 
has a thermostat that cycles the fan on a call for heating or cooling. Ventilation air is 
provided through a wall louver at each unit and is controlled by a manual damper. These 
units are not equipped with control valve to regulate or stop the flow of water through 
the coils. During the heating season these units tend to act like radiators when ever there 
is hot water flowing in the building system. This can be a major source of discomfort and 
energy consumption because the rooms become overheated and as observed during our 
site visit the occupants are forced to open the windows to offset the "run away" heat. It 
was also noted during the site visit that the manual ventilation dampers in several of the 
fan coil units where completely closed or in-operable. Although it is beyond the scope 
of this study it should be noted that the age and poor condition of these fan coil units 
make them good candidates for replacement. 

Hot water for building heating is provided through a steam to hot water converter which 
utilizes a remote steam source which is controlled a pneumatically operated steam valve. 

The two-pipe dual temperature piping system contains two change-over control valve 
which are used to change the system from cooling to heating and back again. This valve 
is controlled by a manual changer-over switch located on the wall of the basement 
mechanical room. There are no apparent safety controls on this change-over function 
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which would prevent hot water from being circulated through the packaged chiller, a 
situation which could cause damage to the chiller and possible discharge of refrigerant 
into the atmosphere. 

Analysis of EMS Options 
DEMAND SAVINGS:   The savings attributable to a demand limiting strategy as 
described in Example 2.1 for this building would be calculated as follows: 

1 - 40 Ton Air Cooled Chiller 

3 Compressors @ 39.4 Amps, 200 Volt, 3 Phase 
3 x 39.4 x 200 x /3 
40946 VA 

4 Fan Motors @ 4.1 Amps x 200 Volt, 3 Phase 
4x4.1x200x/3 
5681 VA 

40946 VA +5681 VA 
46627 VA 

46627 VA x 0.65 (Average Power Factor) x 1 kW/1000 Watts 
30.3 kW 

30.3 kW x $12.54/kW demand charge/month 
= $380/month x 12 months/year 

$4560/year / 10 buildings 
$456/year 

ECO #1 FMR: The FMR system can be utilized to limit the electric demand from this 
building in accordance with Example 2.1. The system would consist of one receiver/relay 
installed on the air cooled chiller (C-l) to cycle the units off in accordance with the 
demand strategy. 

The system as described above will require an initial investment of approximately $558 
and result in an estimated savings of $3,999 over the study life. When compared to the 
existing baseline condition this ECO will result in an savings-to-investment ration (SIR) 
of 7.17 and a payback period of 2 years. 

ECO #2 PLC: The system would consist of one PLC relay for each electrical branch 
connection feeding a fan coil unit, it was assumed that this would result in approximately 
one relay for every 4 fan coil units. The air cooled chiller would also be connected to a 
relay. A stand-alone transceiver would be installed to control each relay and provide 
communication with a remote PC workstation through a modem connection. The 
transceiver would be capable of providing time of day scheduling for all connected 
equipment based on a pre-set adjustable schedule. The following is a control points list 
for this system: 
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PLC POINTS LIST 
Building - 3136 

Point Description 
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Fan Coil Units (Typ. of 47) 

Fan Start/Stop X 

Packaged Air Cooled Chiller 

Chiller Enable/Disable X 

Dual Temperature Water Pumps 

Pump Start/Stop X 

The system as described above will require an initial investment of approximately $10,646 
and result in an estimated savings of $17,738 over the study life. When compared to the 
existing baseline condition this ECO will result in an savings-to-investment ratio (SIR) of 
1.68 and a payback period of 6 years. 

ECO #3 DDC: This system would consist of one stand-alone controller each for the air 
cooled chiller and hot water converter and one controller for each 8 fan coil units. The 
stand-alone controllers would provide time of day scheduling, night setback and historical 
data logging capabilities as well as hot water reset control for the converter. One stand- 
alone building control panel would provide the communications interface between each 
controller and demand limiting and optimum start capabilities. The controller will also 
allow for "dial-up" access from a remote PC workstation or communication through an 
Installation-wide fiber optic system with other buildings and PC work station The 
following is a control points list for this system: 
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DDC POINTS LIST 
Building - 3136 

Point Description 
3 n. a 

l-H 

es 
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3 a. 
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Fan Coil Units (Typ. of 47) 

Fan Start/StOD X 

Chiller 

Chilled Water Supply Temperature X 
Chilled Water Return Temperature X 
Chiller Start/Stop X 
Chiller Status X 

Hot Water Convertor 

Steam Supply Pressure X 
Hot Water Supply Temperature X 
Hot Water Return Temperature X 
Steam Valve X 

Dual Temperature Water Loop 

DTW Supply Temperature X 
DTW Return Temperature X 
DTW Pump Start/Stop X 
DTW Pump Status X 
Changeover Valve                                     (Typ. of 2) X 

The system as described above will require an initial investment of approximately $48,614 
and result in an estimated savings of $32,715 over the study life. When compared to the 
existing baseline condition this ECO will result in an savings-to-investment ration (SIR) 
of .67 and there is no payback. 

The following pages include the building simulation calculation and life cycle cost analysis 
results for the baseline conditions as well as each ECO. 

EYP PROJECT NUMBER 60692.00 page III • 64 



ENERGY MANAGEMENT SYSTEM (EMS) STUDY 
FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995 

Building Simulation Results - Baseline Condition and ECO #1 

ANNUAL ENERGY COSTS 
Building: Building 3136 - Baseline 01-05-95 
Weather: Washington (Washington TMY) HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page 1 of 1 
************************************************************************ 

TABLE 1. COSTS BY ENERGY CATEGORY 

Annual      <  Annual Costs > % of 
Component            Energy ($)      ($/sqft)* Total 

Electric               82975 kWh 1633 0.139 16.4 % 
Natural Gas               0 0 0.000 0.0 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                  0 0 0.000 0.0 % 
Remote Heating          413 1000 lb 3292 0.280 33.0 % 
Remote Cooling           0 0 0.000 0.0 % 

>» HVAC Subtotal 4925 0.419 49.4 % 

Electric             256487 kWh 5048 0.429 50.6 % 
Natural Gas               0 0 0.000 0.0 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                   0 0 0.000 0.0% 
Remote Heating 0 1000 lb 0 0 000 0.0 % 

>» Non-HVAC Subtotal 5048 0 429 50.6 % 

>» GRAND TOTAL 9973 0 848 100.0 % 

* Cost per unit floor area is based on the gross building floor area. 
Gross floor area :    11760 sqft 
Conditioned floor area :    10600 sqft 

EYP PROJECT NUMBER 60692.00 page III - 65 



ENERGY MANAGEMENT SYSTEM (EMS) STUDY 
FORT BELVOIR, VIRGINIA 1 NOVEMBER 1995 

Building Simulation Results - ECO #2 

ANNUAL ENERGY COSTS 
Building: Building 3136 - PLC 01-05-95 
Weather: Washington (Washington TMY)                        HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 of  1 
************************************************************************ 

TABLE 1. COSTS BY ENERGY CATEGORY 

Annual      < Annual Costs > % of 
Component           Energy ($) ($/sqft)* Total 

Electric              75724 kWh 1490 0.127 17.8 % 
Natural Gas               0 0 0.000 0.0 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                  0 0 0.000 0.0 % 
Remote Heating          228 1000 lb 1818 0.155 21.8 % 
Remote Cooling           0 0 0.000 0.0 % 

>» HVAC Subtotal 3308 0.281 39.6 % 

Electric             256487 kWh 5048 0.429 60.4 % 
Natural Gas               0 0 0.000 0.0 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                   0 0 0.000 0.0 % 
Remote Heating            0 1000 lb 0 0.000 0.0 % 

>» Non-HVAC Subtotal 5048 0.429 60.4 % 

>» GRAND TOTAL 8356 0.711 100.0 % 

* Cost per unit floor area is based on the gross building floor area. 
Gross floor area : 11760 sqft 
Conditioned floor area : 10600 sqft 
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Building Simulation Results - ECO #3 

ANNUAL ENERGY COSTS 
Building: Building 3136 - DDC 01-05-95 
Weather: Washington (Washington TMY) HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 of  1 
************************************************************************ 

TABLE 1. COSTS BY ENERGY CATEGORY 

Annual      < Annual Costs > % of 
Component           Energy ($)      ($/sqft)* Total 

Electric              75724 kWh 1490 0.127 17.8 % 
Natural Gas                0 0 0.000 0.0 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                   0 0 0.000 0.0 % 
Remote Heating          228 1000 lb     1818 0.155 21.8 % 
Remote Cooling            0 0 0.000 0.0 % 

>» HVAC Subtotal 3308 0.281 39.6 % 

Electric             256487 kWh 5048 0.429 60.4 % 
Natural Gas               0 0 0.000 0.0 % 
Fuel Oil                  0 0 0.000 0.0 % 
Propane                   0 0 0.000 0.0 % 
Remote Heating 0 1000 lb 0 0.000 0.0 % 

>» Non-HVAC Subtotal 5048 0.429 60.4 % 

>» GRAND TOTAL 8356 0.711 100.0 % 

* Cost per unit floor area is based on the gross building floor area. 
Gross floor area :    11760 sqft 
Conditioned floor area :    10600 sqft 
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Life Cycle Cost Analysis - ECO #1 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG3136BASE 
ALTERNATIVE: BLDG3136-FMR 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   3136BASE.LCC 
ALTERNATIVE LCC FILE: 3136-FMR.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

BASE CASE: ALTERNATIVE: SAVINGS 
BLDG3136BASE BLDG3136-FMR FROM ALT. 

INITIAL INVESTMENT ITEM(S):          
CASH REQUIREMENTS AS OF SERVICE DATE           $0 $558 -$558 

SUBTOTAL $0 $558 -$558 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS $19,902 $19,902 $0 
ENERGY-RELATED COSTS $100,793 $96,794 $3,999 

SUBTOTAL $120,694       $116,695        $3,999 

TOTAL P.V. LIFE-CYCLE COST $120,694       $117,253        $3,442 

NET SAVINGS FROM ALTERNATIVE BLDG3136-FMR COMPARED TO ALTERNATIVE BLDG3136BASE 

Net Savings  =  P.V. of non-investment savings      $3,999 
Increased total investment $558 

Net Savings: $3,442 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 13 5 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG3136-FMR COMPARED TO ALTERNATIVE BLDG3136BASE 

P.V. of non-investment savings 
SIR  = =   7.17 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG3136-FMR COMPARED TO ALTERNATIVE BLDG3136BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =  25.55% 

ESTIMATED YEARS TO PAYBACK 
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Simple Payback occurs in year 2 
Discounted Payback occurs in year 2 

ENERGY SAVINGS SUMMARY 

Energy Units — Annual Consumption Life-Cycle' 
type Base Case   AI Lternat 

346, 

,ive 

101 

Savings' 

0 

Savings 

Electricity kWh 346,101 0 
Central Steam Pound 433,650 433, 650 0 0 

EMISSIONS REDUCTION SUMMARY 

Energy   Annual Emissions   Annual Life- -Cycle 
type Base Case Alternative Reduction Reduct ion 

Electricity: 
C02 (Mg): 201.0 201.0 0.0 0.0 
SOx (Kg): 1,689.2 1,689.2 0.0 0.0 
NOx (Kg): 862.3 862.3 0.0 0.0 
Central Steam: 
C02 (Kg): 0.0 0.0 0.0 0.0 
SOx (Kg): 0.0 0.0 0.0 0.0 
NOx (Kg): 0.0 0.0 0.0 0.0 

Total: 
C02 (Mg): 201.0 201.0 0.0 0.0 
SOx (Kg): 1,689.2 1,689.2 0.0 0.0 
NOx (Kg): 862.3 862.3 0.0 0.0 

Life Cycle Cost Analysis - ECO #2 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG313 6BASE 
ALTERNATIVE: BLDG313 6-PLC 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis—Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   3136BASE.LCC 
ALTERNATIVE LCC FILE: 3136-PLC.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

BASE CASE:    ALTERNATIVE: 
BLDG313 6BASE  BLDG313 6-PLC 

INITIAL INVESTMENT ITEM(S): 
CASH REQUIREMENTS AS OF SERVICE DATE 

SUBTOTAL 

$0 

$0 

$10,646 

$10,646 

SAVINGS 
FROM ALT. 

-$10,646 

-$10,646 
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FUTURE  COST   ITEMS: 
ANNUAL  AND  NON-AN.   RECURRING  COSTS 
ENERGY-RELATED  COSTS 

SUBTOTAL 

TOTAL P.V. LIFE-CYCLE COST 

$19,902 
$100,793 

$120,694 

$120,694 

$19,902 
$82,855 

$102,757 

$113,403 

$0 
$17,938 

$17,938 

$7,292 

NET SAVINGS FROM ALTERNATIVE BLDG3136-PLC COMPARED TO ALTERNATIVE BLDG3136BASE 

Net Savings  =  P.V. of non-investment savings     $17,938 
Increased total investment $10,646 

Net Savings: $7,292 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG3136-PLC COMPARED TO ALTERNATIVE BLDG3136BASE 

SIR 
P.V. of non-investment savings 

Increased total investment 
1.68 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG3136-PLC COMPARED TO ALTERNATIVE BLDG3136BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR = 8.62% 

ESTIMATED YEARS TO PAYBACK 

Simple Payback occurs in year 6 
Discounted Payback occurs in year 7 

ENERGY SAVINGS SUMMARY 

Energy Units   Annual Consumption    Life-Cycle 
type Base Case   A. Lternative 

335,997 

Savings    Savings 

Electricity kWh 346,101 10,104     101,040 
Central Steam Pound 433,650 239,400 194,250   1,942,500 

EMISSIONS REDUCTION SUMMARY 

Energy   Annual Emissions   Annual Life-Cycle 
type Base Case Alternative Reduction Reduction 

Electricity: 
C02 (Mg): 201.0 195.2 5.9 58.7 
SOx (Kg): 1,689.2 1,639.8 49.3 307.7 
NOx (Kg): 862.3 837.1 25.2 251.7 
Central Steam: 
C02 (Kg): 0.0 0.0 0.0 0.0 
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SOx (Kg): 
NOx (Kg): 

Total: 
C02 (Mg) 
SOx (Kg) 
NOx (Kg) 

1 NOVEMBER 1995 

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

201.0 195.2 5.9 58.7 
,689.2 1,639.8 49.3 307.7 
862.3 837.1 25.2 251.7 

EYP PROJECT NUMBER 60692.00 page III - 71 



ENERGY MANAGEMENT SYSTEM (EMS) STUDY 
FORT BELVOIR, VIRGINIA 1 NOVEMB ER 1995 

Life Cycle Cost Analysis - ECO #3 vs. Baseline 

NIST BLCC: COMPARATIVE ECONOMIC ANALYSIS (version 4.20-95) 

BASE CASE: BLDG313 6BASE 
ALTERNATIVE: BLDG3136-DDC 

PRINCIPAL STUDY PARAMETERS: 

ANALYSIS TYPE: Federal Analysis--Energy Conservation Projects 
STUDY PERIOD: 10.00 YEARS (JAN 1995 THROUGH DEC 2004) 
DISCOUNT RATE:   3.1% Real (exclusive of general inflation) 
BASE CASE LCC FILE:   3136BASE.LCC 
ALTERNATIVE LCC FILE: 313 6-DDC.LCC 

COMPARISON OF PRESENT-VALUE COSTS 

INITIAL INVESTMENT ITEM(S): 
CASH REQUIREMENTS AS OF SERVICE DATE 

SUBTOTAL 
FUTURE COST ITEMS: 
ANNUAL AND NON-AN. RECURRING COSTS 
ENERGY-RELATED COSTS 

SUBTOTAL 

TOTAL P.V. LIFE-CYCLE COST 

NET SAVINGS FROM ALTERNATIVE BLDG3136-DDC COMPARED TO ALTERNATIVE BLDG3136BASE 

Net Savings  =  P.V. of non-investment savings     $32,715 
Increased total investment $48,614 

BASE CASE: 
BLDG313 6BASE 

ALTERNATIVE: 
BLDG313 6-DDC 

SAVINGS 
FROM ALT. 

$0 $48,614 -$48,614 

$0 

$19,902 
$100,793 

$48,614 

$10,736 
$77,243 

-$48,614 

$9,166 
$23,550 

$120,694 $87,979 $32,715 

$120,694 $136,593 -$15,899 

Net Savings:       -$15,899 

Note: the SIR and AIRR computations include differential initial costs, 
capital replacement costs, and resale value (if any) as investment costs, 
per NIST Handbook 135 (Federal and MILCON analyses only). 

SAVINGS-TO-INVESTMENT RATIO (SIR) 
FOR ALTERNATIVE BLDG3136-DDC COMPARED TO ALTERNATIVE BLDG3136BASE 

P.V. of non-investment savings 
SIR  =  =   0.67 

Increased total investment 

ADJUSTED INTERNAL RATE OF RETURN (AIRR) 
FOR ALTERNATIVE BLDG3136-DDC COMPARED TO ALTERNATIVE BLDG3136BASE 

(Reinvestment rate =  3.10%; Study period = 10 years) 

AIRR =  -0.90% 

ESTIMATED YEARS TO PAYBACK 
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Simple Payback never reached during study period 
Discounted Payback never reached during study period 

ENERGY SAVINGS SUMMARY 

Energy Units   Annual Consumption Life-Cycle 
type Base Case   A] Lternat 

332, 

.ive 

211 

Savings 

13,8S 

Savings 

Electricity kWh 346,101 )0     138,900 
Central Steam Pound 433,650 228, 000 205, 650   2,056,500 

EMISSIONS REDUCTION SUMMARY 

Energy   Annual Emissions   Annual Life- -Cycle 
type Base Case Alternative Reduction Reduction 

Electricity: 
C02 (Mg): 201.0 193.0 8.1 80.7 
SOx (Kg): 1,689.2 1,621.4 67.8 423.0 
NOx (Kg): 862.3 827.7 34.6 346.1 

Central Steam: 
C02 (Kg): 0.0 0.0 0.0 0.0 
SOx (Kg): 0.0 0.0 0.0 0.0 
NOx (Kg): 0.0 0.0 0.0 0.0 

Total: 
C02 (Mg): 201.0 193.0 8.1 80.7 
SOx (Kg): 1,689.2 1,621.4 67.8 423.0 
NOx (Kg): 862.3 827.7 34.6 346.1 
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Recommendations 

Energy Management System Evaluation Matrix 

1 NOVEMBER 1995 

FUNCTION ELC DDC 

Hot Water Reset 0 1 

Supply Air Reset __ -- 

Chilled Water Reset 0 1 

Enthalpy Economizer     

Time of Day Scheduling 10 10 

Demand Limiting (Installation Wide) 0 2 

Centralized Control 0 1 

Centralized Monitoring 0 2 

Expandability 1 2 

Flexibility 2 2 

Maintenance Scheduling 0 2 

Optimum Start 1 1 

Occupant Control/Override 1 1 

Comfort Control 0 2 

Reüability/Maintainabüity 1 2 

Effect on Equipment Life 1 2 

Maintenance Costs 1 1 

Savings to Investment Ratio (SIR) 10 0 

Total 28 32 

The evaluation matrix above is intended to provide an objective comparison of two 
systems with widely varying capabilities. This matrix assigns relative value to the factors 
which were identified as being important in evaluating an EMS. From the results of this 
evaluation matrix the merits of the DDC system surpass those of the PLC system for this 
Building. The DDC system offers the greatest benefit for this building with respect to total 
Installation wide energy savings and HVAC system operation and maintenance.  This 
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system; however, does not provide a pay-back with-in the life of this study and does not 
qualify for funding under the current ECIP criteria. 

The life cycle cost analyses indicated that the FMR and PLC systems meet the ECIP 
criteria. 

The age and condition of the fan coil units and the control system in this building make it 
a candidate for a mechanical system replacement. An example is that the fan coil units are 
not equipped with control valves to stop the flow of water through coil when cooling or 
heating is not needed. This situation causes the fan coil units to act as radiators during the 
heating season even after the thermostat has been satisfied and has cycled the fan off. The 
installation of total system EMS at the time of new equipment installation would be more 
cost effective. 

The building is served by a packaged air cooled chiller which can be cycled to provide 
electrical demand savings. This building should be equipped with and FMR relay and 
entered into a demand limiting schedule in accordance with the strategy outlined in 
Example 2.1 of this report. 
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APPENDIX A 
FIELD SURVEY DATA SHEETS 



BUILDING 200 

A-\ 



Air Cooled Condensing Unit Survey Data Sheet 

Project Name:     /^ $0lV#tg    £7tf5   ^t/PY 
Project Number:   &&&'?£ --» 

Building:     ^g» 

UnitNO./JW   Location. ?/l/^    /^ ^ Served ^fc^f ^ / 

Compressors: «/ 
Reciprocating  A 
Rotary  

) 

Fans: 
Number    K 

RPM /P7r~ 

Electrical 
Volts <^» 
FLA 

Number  
Horespower  
FLA 211 

Horsepower fsS~ 

/ f 

Phase 
Hertz   £oQ 

Manufacturer       „    < ri-~ • -"y  y_ 
Model i\h>l\'VQCbet     -&1J6    bZl- ot&l^T^ 

Controls: X None. 
HOA Switch 

Motor Starter 

Remarks 

/ / 
Ü ., t J 

A-2 



Air Cooled Condensing Unit Survey Data Sheet 

Project Name:        f^T   Sft^f^   g?f£   ^fctfY  
Project Number:     &6G?Y%&& 

Building:      '7<^> 

Unitm.kUH-1^^      grgtffU* SlM 

Compressors: ^f 
Reciprocating A 
Rotary  

Fans: 
ft Number 

RPM   /fr^T 

Electrical:         7 
Volts £&> 
FLA  

Manufacturer    (ftnfilcs  
Model     KfiVQ - CrOtXp ^IsK 

Controls: 

Area Served     ^2*/fa£&£    /^~ / 

Number    / 
Horespower  
FLA 'ZU 
UP- .mi 
Horsepower   15 

Phase s 
Hertz   t/t> 

~m Ui~oi%rjr 

None  
HOA Switch 

Motor Starter 

Remarks: 

A-3 



Air Handling Unit Data Sheet 

Project Name:      /T 0&\&£ &M6 $f&i 
Project Number:     &06? <%?<&£> 

iilding: &?0 

Unit No. n/f[/'l Location %M /i&H, &M1 

Air Type: 
Constant Volume J 

Zone Type: lyA 
Single Zone    Ai 

Cooling: 
Chilled Water 
None  

1 
Heating: 

Hot Water 
Electric 

A 
Supply Fan: 

Forward Curved _ 
Backward Incline 
Airfoil 

^figuration: 
Blow-Thru 
Draw-Thru •F 

Motor 
Horespower 
Phase    y 
Hertz  ißO 

Area Served 

Variable Volume 

Multi-Zone 

DX 

Steam 
None 

Controls: 
Inlet Vanes 
Variable Frequency Drive 
Motor Starter. 
HOA Switch 

[uency: 

V f<e<A$gtci 

Horizontal 
Vertical 

*- 

Volts   ^^ 
Amps  

Manufacture^ 
Model  

-feWH£ (M**&>   tti(ktfjs&      . , , ,. , . 
*~i?, AXCV   V^AZ.H-7 3-gr 

Return Air Fan: 
Fan No. A'! None 

Economizer Controls: 
None  
Outdoor Enthalpy 
Drybulb Comparison 7 

Outdoor Drybulb  
Enthalpy Comparison. 

Remarks: 
% ■ 

4-4 



Fan Data Sheet 

Project Name:     fY ffel\fa/A    04$ £fl# 
Project Number:       (0ö6><f%t&® 

Building:   %&& 

Unit No.$£/ Location   %0& tkfä\Mst>Y\    Area Served. m-i 
Fan Type: 

Power Roof Ventilator. 
Utility Fan 
Inline Centrifugal _ 
Ceiling Centrifugal 

Motor 
Horespower. 
Phase 2 
Hertz   (jpp 

Manufacturer  
Model 

M 
Controls: 

None  
Inlet Vanes _ 
HOA Switch 

Remarks: 

Forward Curved _ 
Backward Incline 
Airfoil  

Volts /£?£> 
Amps_  
RPM 

Motor Starter JL (AY  f,gt jL&lfry 
Variable Frequency Drive     ' ' 

^toU'Lfc tJOT T?gTM=X    |Arrr&ft   ^HSMBFLATE 

A-5* 



Air Handling Unit Data Sheet 

Project Name:   P? St--'^JA.    £*fc £lU?Y 
Project Number     tefafc?- <£0 
~\ 

jilding: _^ff? 

Unit NO.M- £ Location fl{/f?'£0fy$Jjf 

Air Type: 
Constant Volume X 

Zone Type: 
Single Zone. 

Cooling: 
Chilled Water 
None  

& 

Heating: 
Hot Water 
Electric I 

Supply Fan: 
Forward Curved _ 
Backward Incline 
Airfoil  

^figuration: 
Blow-Thru 
Draw-Thru 

i 
Motor j N 

Horespo^r. ' 
Phase P Ui/fv*- 

Area Served 

Variable Volume 

Multi-Zone 

DX 

-tf 

Steam 
None 

Controls: 
Inlet Vanes  
Variable Frequency Drive 
Motor Starter  
HOA Switch  

Horizontal 
Vertical A 
IntpS^(4   \H- t 0$ 

Hertz  [jft 

Manufacturer    ^fMiB     /3jt**Ct6    OM^^€K        
Model 'H&MZX3&L 
Return Air Fan:    Q 

Fan No.   Krif' £. 

Economizer Controls: 
None  

None 

Outdoor Drybulb X 
Enthalpy Comparison _ 

Remarks: 

Outdoor Enthalpy »    "7 
Drybulb Comparison Vf      | 

h-(o 



Fan Data Sheet 

Project Name:   jf^ifäU/fot     &H4     Vttf '4 

Project Number:       [slÄsrf.Z C" 

Building: 6&Q 

Unit No. K^J-Location <&&<** I »*& Area Served k\W> ~ 2 

Fan Type: 
Power Roof Ventilator 
Utility Fan    X, 

Motor 

Inline Centrifugal _ 
Ceiling Centrifugal 

Horespower. 
Phase    ^ 
Hertz   (j& 

Forward Curved      , 
Backward Incline XJ 
Airfoil 

Volts   *%^€> 
Amps  
RPM 

Manufacturer ^CJM\4, 
Model W%0 f~ 

Controls: 
None 
Inlet Vanes _ 
HOA Switch 

Motor Starter _/_^ 
Variable Frequency Drive 

Remarks: 
>4.-fe.-ffM<rgft 4rft%e<m. t PM < gßL#L 

■^m 
'laej}A* AWf     '3rtff- 

(stiLD flirr KtsKM   Holest   MftMgRKTg- 

A-7 



Air Handling Unit Data Sheet 

Project Name:    f"7 ßfäfag.  £M6 «£fiJ0Y 
Project Number:   606tt' <& 

jilding: && 

Unit No. MtJ Location     flgZMNlkfe 

Air Type: 
Constant Volume 

Zone Type: N7\ 
Single Zone    /x 

Cooling: \g 
Chilled Water   A 
None  

Heating: 
Hot Water 
Electric 

h 
Supply Fan: 

Forward Curved _ 
Backward Incline 
Airfoil  

«figuration: 
Blow-Thru 
Draw-Thru V 

Motor 
Horespower 
Phase   *h 
Hertz  IPO 

Area Served 

Variable Volume 

Multi-Zone 

DX 

Steam 
None 

Controls: 
Inlet Vanes  
Variable Frequency Drive 
Motor Starter JK^ 
HOA Switch  

Horizontal 
Vertical 

Manufacture^ 
Model  

1:° ^2**>-^>$ 
Amps   |Q tlP 

-iikme fin*i#qf Qi»tj6efc ^ Ä 
Return Air Fan: 

Fan No, o.-$H None 

Economizer Controls: 
None  
Outdoor Enthalpy        * 
Drybulb Comparison A a Outdoor Drybulb  

Enthalpy Comparison. 

Remarks: 

/fl-WftM ^m^Oajum \$k<m ^ Wamme 



Fan Data Sheet 

Project Name:  
Project Number:. 

Building:"2W? 

Unit No. W$f'$ Location . /^m^x rJ3 Area Served faiO'J 

Fan Type: 
Power Roof Ventilator 
Utility Fan 

renjil 

Inline Centrifugal 
Ceiling Centrifugal 

Motor 
Horespower. 
Phase   Z? 
Hertz fetf> 

Forward Curved  
Backward InclineN/ 
Airfoil ^~ 

Volts. 
Amps 
RPM 

Manufacture^ 
Model  

~fm*j&_ 
tSVi-M 

Controls: 
None  
Inlet Vanes _ 
HOA Switch 

Motor Starter. 
Variable Frequency Drive. 

Remarks: 

/H 



Air Handling Unit Data Sheet 

Project Name:    ff/?&$/< £?f5^M>Y 
Project Number:     t'P&'PZ r6** 

ailding: _^f 

Unit No 

Air Type: 

. Mf^ooation      A/feZZto+vf 

Constant Volume 

Zone Type: 
Single Zone  

Cooling: . 
Chilled Water )( 
None  

Heating: V 
Hot Water    ** 
Electric  

Supply Fan: 
Forward Curved 
Backward Incline 
Airfoil  

^figuration: 
Blow-Thru 
Draw-Thru * 

Motor yr 
Horespower   y 
Phase Jt  
Hertz Tß* 

Area Served 

Variable Volume 

Multi-Zone 

DX 

Steam 
None 

Controls: 
Inlet Vanes  
Variable Frequency Drive 
Motor Starter /% 
HOA Switch  

Horizontal 
Vertical 

K- 
Volts g-*** 
Amps     (l&*(& \7fatf» 

Manufacturer, 
Model  

^MMjg'   6~)>KKve CMfoJlssiL 

Return Air Fan: 
Fan No. 1 None 

Economizer Controls: 
None  
Outdoor Enthalpy 7 Drybulb Comparison v/      ' 

Outdoor Drybulb  
Enthalpy Comparison. 

Remarks: 
*7V faih »\  fawmt %>AJ6 firtn/fet tofr*W 

^MflJAkW 2-faM iM& fMuj&Lw**fsm 

t\-\o 



Fan Data Sheet 

h 

Project Name:     f*1 &02A/&£     &H< <9CJPJ 
Project Number:     Cr0&? ^2> <sK> 

Building .    'Z*> 

Unit No. EM.f Location       fKm/(-tf(J# Area Served tittup 
Fan Type: 

Power Roof Ventilator. 
Utility Fan    Y 
Inline Centrifugal  
Ceiling Centnfugal  

Forward Curved 
Backward Incline JT\ 
Airfoil ' 

Motor 
Horespower. 
Phase y 
Hertz   (?G> 

Manufacturer. 
Model  

^fo/^ 

Volts j^? 
Amps  
RPM 

Controls: 
None  
Inlet Vanes _ 
HOA Switch 

* 
Remarks: 

^m^ssEsi 
<^eZtn- \£?dZ>tV(rZ3 

Motor Starter JÖ   ,tSf tfbfc     "f   f& <   $^Z?]jK*f 
Variable Frequency Drive  

fmiJ Aim Sm^n Miring. Akktfur& 

A-U 



Air Handling Unit Data Sheet 

Project Name:     ff' <0&\/&g   £7?.$ ^fi^/ 
Project Number:     £&&?£<!%> 

Jding: 'Z&Q 

Unit No 

Air Type: 
Constant Volume 

$ 

Zone Type: 
Single Zone 

Cooling: 
Chilled Water 
None  

Ä 
Heating: 

.* Hot Water  
Electric  

Supply Fan: 
Forward Curved _ 
Backward Incline. 
Airfoil  

Jnfiguration: 
Blow-Thru 
Draw-Thru 

Motor 
Horespo,wer 
Phase 
Hertz 

Area Served 

Variable Volume 

Multi-Zone 

DX 

Steam 
None 

Controls: 
Inlet Vanes 
Variable Frequency Drive 
Motor Starter, 
HOA Switch 

requency uw 

ch X  * 

Horizontal 
Vertical 

Volts Vß° 
Amps {(?<(* 

Manufacture^ 
Model  

"££ftu€ 
\C\\,*U~ 

Return Air Fan: 
Fan No .&*& None 

Economizer Controls: 
None 
Outdoor Enthalpy    »      ^ 
Drybulb Comparison   Y        I 

Outdoor Drybulb  
Enthalpy Comparison. 

Remarks: 
% mflNfl.lt,-   ^MH \lftUlfi   CHiiW i IM Cuwz 

A-12 



Fan Data Sheet 

Project Name:  
Project Number 

Building 

Unit No, 

.  ~^> 

^Location     M#&dk+JtKt& Area Served m-^ 
Fan Type: 

Power Roof Ventilator 
Utility Fan    yj 
Inline Centrifugal  
Ceiling Centrifugal  

Motor 
Horespower. 
Phase  
Hertz  

Manufacturer. 
Model  

Ä*£ 

Forward Curved 
Backward Incline 
Airfoil 

Volts. 
Amps 
RPM 

xl 

Controls: 
None  
Inlet Vanes 
HOA Switch^ 

Remarks: 

u-7.n&) 

Motor Starter f*\ 
Variable Frequency Drive. 

/hoco frrf fatal MoroR klftmfijrfe- 

A-13 



Air Handling Unit Data Sheet 

Project Name:     fY /fe &'< &/rf$ &WY 
Project NumberTZ^ 

jilding: %>& 

Unit No. 4W* Location 

Air Type: 
Constant Volume 

Zone Type: ,r\ 
Single Zone    X 

1 

Cooling: 
Chilled Water. 
None   Xl 

Heating: 
Hot Water 
Electric 

i_ 
Supply Fan: 

Forward Curved _ 
Backward Incline 
Airfoil  

\nfiguration: 
Blow-Thru 
Draw-Thru 

% 

Motor 
Horespower. 
Phase  
Hertz 

01 fe*1 Area Served 

Manufacturer, 
Model  

Return Air Fan: 
Fan No. 

Variable Volume 

Multi-Zone 

DX 

Steam 
None 

Controls: 
Inlet Vanes. 
Variable Frequency Drive 
Motor Starter 
HOA Switch 

uency Drive  

V :zontMV'i 
icau  

Horizom 
Vertical  

Volts fab 
Amps  

^ff{^£  ft\*xte nm*ye% 

None £ 
Economizer ContK)ls: 

None y\ 
Outdoor Enthalpy  
Drybulb Comparison  

Remarks: r .. ^ 

Outdoor Drybulb  
Enthalpy Comparison. 

1 » L 

/I-If 



Fan Data Sheet 

Project Name:    f"(    P&1\?0{£- 
Project Number: (tbfatfZ, &> 

Building:   'Z-*0 

Unit No. j/  /    Location Area Served 

Fan Type: 
Power Roof Vantilator 
Utility Fan   X 
Inline Centrifugal 
Ceiling Centrifugal 

Forward Curved 
Backward Incline 
Airfoil 

Motor 
Horespower 
Phase 
Hertz 

Volts 
Amps 
RPM 

Manufacturer 
Model 

Controls: 
None 
Inlet Vanes 
HOA Switch 

Motor Starter 
Variable Frequency Drive 

Remarks: 

  

A-& 



m Fan Data Sheet 

Project Name:      ff 0$l\/t>/&    &'M$ &&W 
Project Number:     €&C*::f'7'.#& 

Building:   ^# 

Unit No. &?"•<£•• Location  

Fan Type: 
Power Roof Yeptilator 
Utility Fan 
Inline Centrif 

Ventil 

ifugal 
Ceiling Centrifugal 

Area Served 

Forward Curved _ 
Backward Incline 
Airfoil  

Motor: 
Horespower. 
Phase  
Hertz  

Volts. 
Amps. 
RPM 

m 
Manufacturer. 
Model  

Controls: 
None  
Inlet Vanes _ 
HOA Switch 

Motor Starter  
Variable Frequency Drive. 

Remarks: 

A-Ho 



Fan Data Sheet 

Project Name: fa ßgZl/ÖflC        SM £fj* 
Project Number /rft U>^"Z 

BuUding: '"4@& h A 

Unit No. &±_ LI ocaüon Ig-^ftvJy^Jl^ Area Served. 

Fan Type: 
Power Roof Ventilator. 
Utility Fan   /\ 
Inline Centrifugal  
Ceiling Centrifugal  

Motor: 
Horespower. 
Phase  
Hertz  

Manufacturer, 
Model  

^mK 

Forward Curved 
Backward Incline 
Airfoil  

Volts. 
Amps. 
RPM 

£ 

v- 461- fc 
Controls: 

None  
Inlet Vanes _ 
HOA Switch 

4 

Motor Starter  
Variable Frequency Drive 

Remarks: 
fmvo km Q&teM ftfoffo AJfo/fg ferry 

f\-n 



Fan Data Sheet 

Project Name:     ft $&Ufa£  tM4 &ßM 
Project Number:      ^/.^Tt»» 

Building: "^ff£> 

Unit No. \bj-'\  Location _ ^^ 

Fan Type: 
Power Roof Ventilator 
Utility Fan 
Inline Centrifugal 

Motor 

Ceiling Centrifugal 

Horespower. 
Phase  
Hertz  

Area Served 

Forward Curved _ 
Backward Incline 
Airfoil  

Volts. 
Amps 
RPM 

Manufacturer. 
Model 

Controls: 
None  
Inlet Vanes _ 
HOA Switch 

Motor Starter  
Variable Frequency Drive. 

Remarks: 

A'lB 



Fan Data Sheet 

Project Name:     fl' felVitf   £tf$ £?(#?/ 
Project Number:      /b#l* *?%< &+ 

Building:    2*0 

Unit No. ifV^Location            KcO^ Area Served 

Fan Type:                               V 
Power Roof Ventilator f\ 
Utility Fan                  ' 
Inline Centrifugal  
Ceiling Centrifugal 

Forward Curved 
Backward Incline 
Airfoil 

Motor 
Horespower 
Phase 
Hertz 

Volts 
Amps 
RPM 

Manufacturer 
Model 

Controls: 
None 
Inlet Vanes 
HOA Switch 

Motor Starter 
Variable Frequency Drive 

Remarks: 

/H<r 



Fan Coil Unit Survey Data Sheet 

Project Name:    /Y t^flW/g   £M<? <£?(*& 
Project Number:     ^frfg'.og 

Building: $?0 
/ 

UnitNo^y  Location      BtfH  mMlfl£    AxeaServed       nf$4   ¥0~f/$!/l£ 

Cooling: 
Chilled Water. 
None VC 

Heating: 
Hot Water. 
Steam  
Electric  
None  

KW 

Fan Motor 
Horespower 
Phase  
Hertz  

Volts. 
Amps. 
RPM 

0 
Electrical: 

Volts. 
Hertz 

Manufacturer       (?CwtJ& 
Model 

Controls: 
Self Contained 
Outside Air 

Remarks: 

Phase. 
FLA 

Remote ß_       T^*T 

h-io 



Fan Coil Unit Survey Data Sheet 

Project Name:      f^  fßli/otl $M$ 9f<¥^ 
Project Number     /cC&stff'. fP 

Building: 

Unit No. (Ml I Location        Wf&H HßtlSyuf AreaServed &H&1 i/h/Mf 

Cooling: 
Chilled Water. 
None  Xj 

Heating: 
Hot Water. 
Steam  
Electric  
None  

KW 

Fan Motor 
Horespower. 
Phase  
Hertz  

Electrical: 
Volts  
Hertz  

Manufacturer, 
Model  

tfote 

Controls: 
Self Contained. 
Outside Air 

Remarks: 

Volts. 
Amps. 
RPM 

Phase. 
FLA 

Remote 1 
<&&& ^uJirchi 

/I-2I 



^   Pump Data Suivey "Sheet 

Project Name: f'X      h&TJ/cnß-     &7*6 «STW^ 

r'<^ Project Number: /^Q^f"^ #*... 

Building: _£^f* 

Unit No.^W     Location. &i&^<$* ,<3*^      Area Served       £>KrC(£c    ßl&« 

Motor 
Horespower 
Phase  
Hertz 

Volts. 
Amps. 
RPM 

Manufacturer, 
Model 

/fy/ft   4fbs*>t4t  Q\\)[6i*** 

Controls: *f£UHm %•* **. 
None  
Motor Starter 

Variable Frequency Drive 
HOA Switch 

Remarks: 
//Bfflfr^ fir/fac   ?j&al   ^ff 

U&X&   oo-fferr     j^ffif 

**TST    (^Tfi^fc       | |L»g" 

HO Hf 
e>(c      iz. CFfT 

\2t»   6/M   A^ 

wf 

4-22 



Project Name: 
Project Number: _jQX>Cc^fZ , 

Buüding: ^fp 

Pump Data Survey Sheet 

• ill   Location     fa\J    U<SÜA ji^   Area Served <Cti< U 6V ^WS ^ Unit No. 

Horespower // ZP Volts _2J??" ^"° 
Phase *3 Amps 2-3 
Hertz pa RPM (79£ 

Manufacturer, 
Model  

Controls: 
None       "v/ Variable Frequency Drive . 
Motor Starter  VV HOA Switch )£_ 

fi 
Remarks: ^ . . 

*-/■•"■ -*s- " 

/i-^ 



Pump Data Survey Sheet 

Project Name:     fl    fc&J&lfi,        &M^    ^/1 
Project NumberTl^^ <f £. ^ 

Building: _±&& 

/ £ Location      /Lf£ Mg*) . ß*. AreaServed -ffa"   <^K{&£- fijs^ Unit No. 

Moton __ ^ 
Horespower _£_ Volts   ^°~^   „^ 
Phase "^ Amps <5>«- fe> 
Hertz U-« PvPM     \^7<T 

Manufacturer fe>U. tfc   Q&>f>$'l 
Model "* " 

/1-24 

^ 
2-Vz fr&   "7/ftP V6)g^ is7a 

Controls: 
None  . Variable Frequency Drive  
Motor Starter jV HOA Switch   )C 



Pump Data Survey Sheet 

Project Name:    ft    ßgUJpR  £M5   ^M 
Project Number:     (j> ft(^ £    $& 

Building: ^° 

UnitNo:>£j?   Locaüon    ftPftg.   fert £W Area Served ^JfaSO&t /W 

Motor 
Horespower 3 Volts C--&& 
Phase   ^ Amps     /& • «" 
Hertz ~T/*~> RPM ^5Hp 

Manufacturer, 
Model  

Controls: 
None  Variable Frequency Drive . 
Motor Starter  HOA Switch  

Remarks: 
fcfrgfe'  f\to>PTBP CMP   ^Ji^V-Cx^ 

A-zsT 



Pump Data Survey Sheet 

Project Name:     ff   P^W^J^     ^H-i Sfiftf^ 
Project Number:    (pübfa $0 

Building: "2^? 

Unit No. l^    Location     ^W   ^ßv      AreaServed ft^U ~ U 

Moton 
Horespower  Volts _ 
Phase  Amps _ 
Hertz  RPM _ 

Manufacturer £>^g*U-.^ &G&5%fT~\ 
Model  

Controls: 
None       ^j Variable Frequency Drive 
Motor Starter   fr   ^ HOA Switch  

Remarks: 
ürfifH. Uh^m 4^  6w\m-  i{ ifMicxiot* /.jü*rr 

IJUMMB,  cumaFv^mJr 

h-2k 



Pump Data Survey Sheet 

A 

Project Name:   ^1    VZtv&ti.  X^S^t^' f 
Project Number:    foptrf?, tr» 

Building: j^V* 

Unit No. £5" Location R&h&- ^K<tv   Area Served ffflJflfffl fW 

Motor 
Horespower  Volts. 
Phase  Amps. 
Hertz  RPM 

Manufacturer WU-^f   6^54 gff 
Model 

Controls: 
None         £ Variable Frequency Drive 
Motor Starter Y J HOA Switch  

Remarks: 
fe.   fawi (jfrfilQbM 

MUM /fflMUtis ' 

^Hftar wy^fcm 

h-zi 



BUILDING 219 

/!-££ 



>EuBp~Data Survey Sheet 

Project Name: •ff /fcufo* g)A4 
Project Number:    (oOl-f\ t( r* 

Buüding: ^Zß & 

Unit No. J2l|   Location PAVEMENT ^feiQ/^1 Area Served £MT?£E ^>U>6 

0 

Motor 
Horespower. 
Phase  
Hertz  

Volts. 
Amps. 
RPM 

Manufacturer, 
Model  

t^fc '/.       Mcl^: 
•go/Lge (Afrftru ÖOJxJO ruoT   tear  fcfe-ao 

Controls: 
None  
Motor Starter 

Variable Frequency Drive 
HOA Switch 

Remarks: 

<v~S   g,^-0-lo 

^^5r    //ggÄT- 6u> I fcii- 

)5T"5i    ^ruerr   \/*^yg~ 

Hw &^*? 

0 
o 

/l-^f 



Pump Data Survey Sheet 

Project Name:      ft   fa\ND\K   £?H<>   «SrTUpY 
Project Number:    (^"d<a0(7'.> e-o 

Building: ^f? 

Unit No. |^_£- Location    ftuDrrs^u^   Pft$gftT^Area Served ^MTlre.g'    ^L-P^> 

Motor 
Horespower  Volts  
Phase  Amps  
Hertz  RPM  

Manufacturer W&lL     M.C LftlkJ 
Model A/t?      A/AMfSf TAAT-&  h*J*JQ 

Controls: 
None  Variable Frequency Drive . 
Motor Starter  HOA Switch  

Remarks: . _               « 

PzMttiH    £&£&**   (\Kt1        <?|U   6KJUJ&^ 

11 £fH 

/l-2>o 



Chiller Survey Data Sheet 

Project Name:   f~7   :felV£/£  ^H^   S>~CUVJ 
Project Number:     &CYa9^. <?<? 

Building: *^M 

Unit No. I    I    Location      <4xrrU   Mr?CH £ct*K Area Served &L9&     g /^ 

Compressors: 
Reciprocating 
Centrifugal  
Rotary  

Condenser Type: 
Air Cooled Packaged 
Air Cooled Split (Condensing Unit. 

Number   C^ 
Horespower  
RAJar 

Air Cooled Remote Ä[ (Condenser r&^ ) 
Water Cooled (Cooling Tower ) 

Electrical 
Volts ^fe) 
FLA 

Phase 

Manufacturer. 
Model  

"JjZAtJG 

Hertz (@Q 

Controls: 
None. 
HOA Switch . 

Motor Starter  

Remarks: 

^/^ .jg#™        -y ygagfip» W"^ 
222 

-o T^ 

/i-^i 



Air Cooled Condenser Survey Data Sheet 

Project Name:    fX ßgÜlblZ. &~M6 iZfitöV 
Project Number:       (^CXo^ZtOO 

Building:   "W ' 

Unit No. tod Location fa%\fö   ^TH /fag/ 
ISM ~~  

Area Served *i« -z^  - <z-y 

Fans: 
Number. 
RPM 

Electrical:        Q-LO 
Volts   . 
FLA 

Manufacturer  
Model  

Controls: 
None  
HOA Switch 

Horsepower tip 

Phase & 
Hertz fpd 

IV- Vfrr4 
MM-itoot-m- 

Motor Starter 

Remarks: 

A-2>2 



Chiller Survey Data Sheet 

Project Name:     ft   3FLVö1A.   EMS €>Tü£)V 
Project Number     &t>&?Z.eo 

Building: 'Zfl ft 

ill/location fm* Gf*  ZffA Unit No. Area Served £m> &f4 

Compressors: . 
Reciprocating ji 
Centrifugal r' 
Rotary  

Condenser Type: yl 
Air Cooled Packaged   J\ 
Air Cooled Split (Condensing Unit 

Number _^_. 
Horespower  

1Eur~ fa,* 

J 
Air Cooled Remote (Condenser. 
Water Cooled (Cooling Tower _ 

Electrical: 
Phased  
Hertz  <P*> 

Volts    Hfo 

Manufacturer ^WfSWfe-  „_  
Model  r.G>k&öHto\ VKZ>57C<ZfCtfC-3&l&wJ 

Controls: 
None  
HOA Switch 

Motor Starter  

Remarks: 
£ /jMMe&fics     */fo V- z<t- u M   i?U yp, o üfr IZs 

k-& 



Air Handling Unit Data Sheet 

Project Name:     1^T  &£LV0?%  EW> *?TMtf 
Project Number:    ^C&fZ.fr» 

UmtNo.M'iAcaÜon A)flTofl(jm,     tißiH &XHA       Area Served ftjPlT^UVA 

Air Type: v 

Constant Volume /\ Variable Volume 

Zone Type: 
Single Zone. Multi-Zone 

Cooling: 
Chilled Water 
None  

1 
Heating: 

DX 

Hot Water   Aj 
Electric %r tmz&f 

Z?\f6 
Steam 
None 

Supply Fan: 
Forward Curved 
Backward Incline 
Airfoil 

yard Inc 

Controls: 
Inlet Vanes 
Variable Frequency Drive 
Motor Starter }( 
HOA Switch )C 

hnfiguration: 
Blow-Thru 
Draw-Thru ¥ 

Motor 
Horespower D 
Phase 3 
Hertz    £MK 

let T 

Horizontal 
Vertical 

Volts 

N 

Amps. 

Manufacturer, 
Model 

Return Air Fan: 
Fan No. n None 

Economizer Controls: 
None \ 
Outdoor Enthalpy 
Drybulb Comparison 

Outdoor Drybulb    . 
Enthalpy Comparison  X 

Remarks: 
liflj fag -tit 

v- MM fauu^-wujt (k. \xMiwr 
ßdffa^ /iouSMJV^   pKtewKUQ   flartefiT 

£t ^     ^m;"fiiiiR^ * jol    i J «fc 



Air Handling Unit Data Sheet 

£ 
Project Name:     ^f #%Ü&?< &M& 4ft^¥ 
Project Number:     /£>6&>f£r*& 

Holding: I/l 

Unit No. ^fe^Location    ^W fe/ Ofi\ 

Air Type: 
Constant Volume 

Zone Type: 
Single Zone 

Cooling: 
Chilled Water 
None  

A 
Heating: 

Hot Water 
Electric 

X 
ZFW 

Supply Fan: ./ 
Forward Curved   A 
Backward Incline  
Airfoil  

l^nfiguration: 
Blow-Thru  
Draw-Thru   Y 

Motor 
Horespower 
Phase   & 
Hertz   (fit? 

Manufacturer "TZ/Ühfe 

Area Served //J?f£/t/Z g&r 'V£* 

Variable Volume 

Multi-Zone 

DX 

Steam 
None 

Controls: 
Inlet Vanes 
Variable Frequency Drive 
Motor Starter V 
HOA Switch JX, 

Horizontal 
Vertical _J^~ 

volts ZjtofyieO 

Model ^rvr^    t--TT 
CUtKtfz CMm&tzk 

ImtQF ^(Zc^oizr 
Return Air Fan: 

Fan No. None 

Economizer Controls: 
None  
Outdoor Enthalpy 
Drybulb Comparison 

Outdoor Drybulb  
Enthalpy Comparison. 

Remarks: 
6MML L\mh\ fmmkdo ß*ms 

flMlWftii frftffl: 

t\ -?£ 



Fan Data Sheet 

Project Name:     r~f &0LV$?£ 
Project Number:     kö/a'fZ, e>0 

&W$£rt&/ 

Building: 1&1 

Unit No. J&ff'j Location     ATf/C . 6L$? m Area Served AHU-I 

Fan Type: 
Power Roof Ventilator 
Utility Fan 
Inline Centrifugal 
Ceiling Centrifugal 

Forward Curved 
Backward Incline 
Airfoil 

Motor 
Horespower 
Phase 
Hertz 

Volts 
Amps 
RPM 

Manufacturer 
Model 

Controls: 
None 
Inlet Vanes 
HOA Switch - ■., '■ 

Motor Starter 
Variable Frequency Drive 

Remarks: 

—  

H'31Q 



Air Handling Unit Data Sheet 

Project Name:     ft feU/blg &M*>  £^W/ 
Project Number:    ßOkfä?,6& 

W iilding:    *>\\ 

Unit No. Ajfy'Z Location      *0j£ffl&Ai T 

Air Type:                           \ 
Constant Volume f\ 

#S >^1 '       Area Served                 U/5   /&V*7 

Variable Volume 

Zone Type:                   j/-\ 
Single Zone     (^ Multi-Zone  

Cooling: 
Chüled Water 
None 

Dx)y_ 

Heating: 
Hot Water 
Electric  

Steam \y. 
None   p-^ 

Supply Fan:                      ^ 
Forward Curved   A 
Backward Incline *  . 
Airfoil  

Controls: 
Inlet Vanes 
Variable Frequency Drive 
Motor Starter 
HOA Switch 

flB ^figuration: 
^^            Blow-Thru 

Draw-Thru  Y 

Motor                         1    ff 
Horespower   1 f <y 
Phase     | 
Hertz   (j2* 

Horizontal ¥**- 
Vertical    < 

Volts lUrf'ZG & >?ß€> 
Amps     /?*$* 

Manufacturer 
Model 

fjtflm 
"^ 

yt€?e>-7- 3ott>& 

Return Air Fan: 
None V Fan No. 

Economizer Contois: 
None /\ 
Outdoor Enthalpy 
Drybulb Comparison  

Outdoor Drybulb 
Enthalpy Comparison 

Remarks:                 ^  ß^^ ft fag Ö? 4^£Y 

A 
W' 

. 
1 

4-37 
i 



Air Cooled Condensing Unit Survey Data Sheet 

Project Name:        /T    $EZ-}/6fg   EW$    ^Tut>Y  
Project Number:      CpQC&Z/ßÖ " ~~  

BuHding:     £/? 

Unit NoA^JT location      15 5X \ND &U0U     Area Served ##0 '^      fa$ &*> jf) 

Compressors: w 
Reciprocating   y\ 
Rotary _ 

Fans: 
Number. 
RPM 

Number   / 
Horespower _ 

Horsepower _ 

Electrical: 
Volts *f6o 
FLÄ"* 

Manufacturer   .£ft&£l&C 
Model 

Controls: 
None  
HOA Switch 

Motor Starter 

Phase ^P 
Hertz  LoO 

Remarks: 

kdd 



Fan Data Sheet 

Project Name:   // £gl W£ &?$$ <£TIM> ¥ 
Project Number:     /*£> &?&&■& 

Building:   £pf 

Unit No. BFI Location  

Fan Type: 
Power Roof Ventilator. 
Utility Fan  
Inline Centrifugal  
Ceiling Centrifugal 

Area Served. 

Forward Curved _ 
Backward Incline 
Airfoil  

Motor 
Horespower. 
Phase  
Hertz  

Volts. 
Amps 
RPM 

Manufacturer. 
Model  

Controls: 
None  
Inlet Vanes _ 
HOA Switch 

Motor Starter  
Variable Frequency Drive 

Remarks: 

k-tt 



Fan Coil Unit Survey Data Sheet 

Project Name:  Pf  ^ELVPlR  EMS ^T\>t*j 
Project Number:   feO(o1?. oö 

Building:   g)^ 

Unit No.fOJ-A Location  

Cooling: 
Chilled Water 
None  £ 

Heating: V Hot Water 
Steam  
Electric  
None  

Fan Motor » # 
Horespower J jIpb 
Phase  
Hertz  

KW 

Electrical: 
Volts. 
Hertz 

Manufacturer, 
Model 

T&HJ€ 

Area Served 

Volts 
Amps 
RPM 

MSV 

Phase. 
FLA 

Controls: 
Self Contained. 
Outside Air 

Remarks: 

feg^/teogl 

Remote 

Z-     rt /%   J Bi&Xic famzoL täti/Pft 

Mo 



Fan Coil Unit Survey Data Sheet 

Project Name:  FX  P&W/Q1R   £>fe>   <&Tun / 
Project Number:  /tofa??, 00 

Building:   2M 

Unit Ko.f0-@ Location  Area Served 

Cooling: 
Chilled Water 
None  

% 

Heating: 
Hot Water 
Steam  
Electric  
None  

3d 
KW 

Fan Motor . / 
Horespower  y y^ 
Phase. 
Hertz 

Electrical: 
Volts 
Hertz 

Manufacture^ 
Model 

& 

-~m*& 

Volts. 
Amps. 
RPM 

Phase     / 

-frZJftQaS 
Controls: 

lined Al Self Contained. 
Outside Air     I * 

Remarks: 

Remote 

Z    PlP&    <d( evS&feuz     Z-cuJM   Cc*n^ ^Au/g^ 

Hi 



Fan Coil Unit Survey Data Sheet 

Project Name:   ^7'^£Zl/£>/< &4£<&rtJI0y 
Project Number: _^^^2f%? 

Building:  ^/f 

Unit No./B^"P Location  Area Served 

Cooling: 
Chilled Water    Y 
None  

Heating: 
Hot Water 
Steam  
Electric  
None  

X 
KW 

Fan Motor 
Horespower 
Phase  
Hertz  

Electrical: 
Volts. 
Hertz 

]fe P Volts. 
Amps 
RPM 

l(g*~ 

Phase. 
FLA 

Manufacturer, 
Model  

•~7%»/r 

Controls: 
Self Contai» 
Outside Air 

Remarks: 

£>22L&cxzif 

kHZ 



Fan Coil Unit Survey Data Sheet 

Project Name: ft'J>^rf>A< &?>f£ ^T&P/ 
Project Number:  ^fe<ag 

BuUding:   <^/f 

Unit No/Z^'^ Location  Area Served 

Cooling: 
Chilled Water 
None  t 

Heating: 
Hot Water 
Steam  
Electric  
None  

Fan Motor 
Horespower 
Phase  
Hertz 

Electrical: 
Volts. 
Hertz 

* 
KW 

J* a» Volts   U-£~ 
Amps  
RPM 

Phase. 
FLA 

Manufacturer, 
Model  

~Ceft*& 
ft'Z'Z-fyGfcC^ 

Controls: 
Self Contained 
Outside Air 

X Remote 

Remarks: 
£    P??€ W&VBtna*   /^rr/^x.  y^Uf^ 

/H3 



Fan Coil Unit Survey Data Sheet 

Project Name:  ?T &&*&*# &M£ <&l&y 
Project Number: 6?Ö&fg <zs> 

Building: g/f 

Unit No. ftp'? Location  

Cooling: 
Chilled Water 
None  

1 
Heating: 

Hot Water. 
Steam  
Electric  
None  

I 
KW 

Fan Motor . / 
Horespower   It/Z- 
Phase 
Hertz. 

Electrical: 
Volts. 
Hertz 

Manufacture^ 
Model  

Area Served 

Volts \\& 
Amps ■_ f >- \p 
RPM 

Phase. 
FLA" 

Controls: 
Self Contained. 
Outside Air 

Remarks: 

Remote 

2-   PiPz jjl glELiBcd^rceo-L Vihu/g 

Mtf 



Pump Data Survey Sheet 

Project Name:     f*T    ^'U/PIKT «BM£ £TU>Y 
Project Number J&tfeffZ', t*> 

Building:   g/^ 

Unit No.rtf« Location %fasM&Sl .      Area Served        AxTDtT^llMA. 
WLH &*   

Motor. ^ i 
Horespower C^_ Volts   ''%Jp&fZ3s - ^^^ 
Phase _^_ Amps<?t 3 /<$>. 2. -   ^, | 
Hertz  RPM _J^t^b 

Manufacturer fisLU £   &9&T1  
Model  ?e*t** fro"     -JgfT £S«? 

Controls: ^ 
None  Variable Frequency Drive . 
Motor Starter  HOA Switch  

Remarks: 

MS" 



Pump Data Survey Sheet 

Project Name:   f^T ß£Ltä>/# £M$ ^ZWf 
Project Number 6?6b "?<?.&* 

Building: sZfj 

Unit No. f' /^location   &%&rt®»f /fe^A Area Served    7&fc7gZf/%j0frc#e& fafTe?e 

JL voits v&hb Horespower. S 

Phase 3_ Amps     fy. ty/?< Z~ 
Hertz _feO RPM __pßfCT 

*■*$ -..-,(# 

<^*$ t i Manufacturer f^&VW ffi    ly^^^p - » „^ .. > 
Modei <ae>g;    \5lo £2-SfS> g3-3/*f £pr 
Controls: 

None  , Variable Frequency Drive 
Motor Starter ^_ HOA Switch V_ 

Remarks: Ä     _^_ 

4&ZI*L-&1>*       ^*f7S>f 

H'% 



1 

Pump Data Survey Sheet 

Project Name:   /V Ä?tVb/£    BMi£ t^flW 
Project Number:   6s>&6s>?2, et? 

Building: _g& 

Unit No. &   Locaüon      &%S7fä»/f Af&tf       Area Served    'fatffl ^fa&Bfl&t7&'/S^/° 
 A/ff.    

Horespower ^J     (z} Volts *Z3t>/p(&r 

Phase  " Amps ~2-c k   .// • 3 
Hertz  RPM   ffT^T 

Manufacturer, 
Model 

Controls: 
None  Variable Frequency Drive 
Motor Starter  HOA Switch 

Remarks: 

/W 



BUILDING 247 

t-te 



Boiler Survey Data Sheet 

Project Name: Ft Belvoir EMS Study 
Project Number: 60692.00 

Building: £H1 
Unit No.   3~j Location 6ftr5£MWT  t^gCH AreaServed. 

 KtaaM _ 

Type: 
Cast Iron 
Steel 

Hot Water 
Steam  

L 
Capacity: 

Input Rating 
Net Rating _ 

Manufacturer. 

Model  

Burner: 
Gas 
Oil 

Model 

Controls: 

_MBH 
MBH 

ma hdfttj 

Input ^"r/  MBH 
Input     %\     Gal/Hr 

Manufacturer 1A"c-fr", j t/r> 

a n o 

\)Ut' fy~ &TA3L LL,Z^        <W«h- um^er i 

None  
Low Water Cut-off 

Automatic Feedwater Valve _ 
Make-up Water PRV_ 

Remarks: 
SI 

h-M 



Boiler Survey Data Sheet 

Project Name: Ft Belvoir EMS Study 
Project Number. 60692.00 

Building:   C-lf 

Unit No.   t>U Tn^rinn    l^f^EHmt fa» AreaServed. 

Jfarfrf 
- if? 

'-i 

Type: 
Cast Iron 
Steel  

Hot Water. 
Steam  

Capacity: 
Input Rating 
Net Rating _ 

Manufacturer. 

Model  

_MBH 
MBH 

Mh-^(ikü 

Burner: 
Gas V 
Oil^C 

Input 
Input 

wiry 

Manufacturer ftJ€%gTfr)£ 

MBH 
/    Gal/Hr 

Model täZC-Z* -€~11 7&C-U-> ^       f££ya, VteM <»SS- ^ 

Controls: 
None 
Low Water Cut-off 

& 

Remarks: 

Automatic Feedwater Valve _ 
Make-up Water PRV_ 

h-zo 



Chiller Survey Data Sheet 

Project Name:  
Project Number  

Building:  

Unit No.   v    \ Location . Area Served 

Compressors: 
Reciprocating» y 
Centrifugal /\ 
Rotary  

Condenser Type: 
Air Cooled Packaged. 
Air Cooled Split (Condensing Unit ) 

Number  
Horespower. 
FLA 

Air Cooled Remote (Condenser. 
Water Cooled (Cooling Tower _ 

Electrical: 
Volts 
FLA 

#) 

Manufacturer. 
Model  

Ufs 
Hertz /<?.& 

VT BZ   CS CA- CKf> 

Controls: 
None  
HOA Switch 

Remarks: 
*-<| 

Motor Starter X- ))I&T\H6HQV&E 

zo^fw? ö yhf-zf-jtrz 

tl) 

u.-$ t<J& 

4 I   lU4\tiu 

7*n    r,,,,,, .  • 

rt-5( 



Cooling Tower Survey Data Sheet 

Project Name:    FT &EU/OIK     £MS 
Project Number:   fcCXbfg^o 

HOt>i 

Building: £Hl 
Unit No. cr Location ^Ti'/l/fr fa*:~t$f\ Area Served c-\ 

Configuration: N/ 

Draw Thru   A 
Blow Thru 

Standard Height )£_ 
Low Silhouette '  

Motor 
High Speed:       
Horespower  \\P 
Phase   / 
Hertz la& 

Volts 
/2oo 

Amps CfUj » 
RPM ~T7k<=r 

Low Speed: 
Horespower 
Phase  
Hertz  

Manufacture^ 
Model 

Volts. 
Amps 
RPM 

Mtupj 

Controls: 
None 
Motor Starter 
HOA Switch 

Starter *Xj 

y wit*  e*to&    b'jzf-s^ 
Variable Frequency Drive 
Two Speed Motor  

Remarks: 

/1-5Z 



Air Cooled Condensing Unit Survey Data Sheet 

Project Name:     f^ JzZVeK     £~M^    ^TZi?*  
Project Number      £>CC> f^ s?& " ~ 

Building:    £^7 

Unit Noito^ Location   VwT^fcOliS   <MsCf/      Area Served      hjWbQ'M    kW 
 KooH  

Compressors: \/ A 
Reciprocating A_ Number /  
Rotary  Horespower  /fcO 

FLA      Z^z/f/ 

Fans: 
Number  Horsepower 
RPM 

FLA _tyl/7l                                                              Hertz Z<S > 

Manufacturer C^P^CßC     rf< TgV/    "      fyVlAV  
Model Zooi oz^ /<y?r +*   W2.1s£&Z' 

Controls: 
None  Motor Starter 
HOA Switch  

X       /fr*&/iU/T'-W     P$/K^ 

Remarks: 
     IP >/ KgMOTE (x.^ij&^y^i<     Ar6i- j 

££CAt     £>Y    ^2>^LZ 

6JMr€c£^    /S<*t/(T    sidThtJ     2^>&rt£t&& 

k& 



Air Cooled Condenser Survey Data Sheet 

Project Name:   Fr  ß&LVQttf EtA5 ^TUP^ 
Project Number:      <a>Otatg,&0 

Building:   £$7 

Unit No. ki'\   Location <
T(OPF  

Fans: 
Number 
RPM 

L 

Area Served ff-jG^j^uM        (kCCQ-\) 

Horsepower 

Electrical: ,,. / 
Volts jW 
FLA  
m n 

Manufacturer  
Model  

Tut 

Phase / 
Hertz ^^ 

WETMHUK 
Controls: .£ None. 

HOA Switch 

#//t    0&5-& b(&7l 

Motor Starter 

Remarks: 

Hf 



Air Handling Unit Data Sheet 

Project Name:   FT    b&OJOlR   £M^ '~STü7^ 
^Project Number:   /frO^igUgg 

aiding: 2äJ 

Unit No. AHU Location 

Air Type: 
Constant Volume X- 

Zone Type: 
Single Zone X 

Cooling: 
Chilled Water 
None  

« 

Heating: 
Hot Water 
Electric 

X 

Supply Fan: 
Forward Curved _ 
Backward Incline 
Airfoil  

nfiguration: 
Blow-Thru N/ 

Draw-Thru   X 

Motor 
Horespower  /(? 
Phase "2p 
Hertz fyO 

Manufacturer, 
Model  

Return Air Fan: 
Fan No. 

Economizer Controls: 
None  
Outdoor Enthalpy 
Drybulb Comparison 

Remarks: 

Area Served    Aü^TORlüM 

Variable Volume 

Multi-Zone  

DX    X 

Steam 
None 

Controls: 
Inlet Vanes  
Variable Frequency Drive  
Motor Starter X *Jf fa   4w)-f/f/ 
HOA Switch / '    f 

Horizontal 
Vertical 

>c 

nO 

voits ZQ3 
Amps 3>t> 

V! u   - f 

None 

fij&lflM, vHW   (m n 

Outdoor Drybulb  
Enthalpy Comparison 

tin   WA-1^ 

?t\\i\Hm\(s   ymtkk  kv&^i. (K    tv-Mj/fo. 
\\:mwm  Kfc&k-.^n /^(H 

flVKW   /flisWvS" 
»/I 

-0UL$k >L<Nlf 

pm$[   HJo^i    l*WNfl,  ^»-/JiTL-rt   /^(i    ^^W£6   &r>üWl 

')L- kwtt^& \ ymg. I..;?,)-.- /-'. K/Yl / 



Air Handling Unit Data Sheet 

Project Name:     ^    3l:rLtä/£   EM£ &VM 
^Project Number:   fpb£ocf£?l <£& 

jilding: gV7 

Unit No.qlflH^Location    

Air Type: \ ( 
Constant Volume    X 

Zone Type: v 
Single Zone   ,: \ 

Cooling: y 
Chilled Water J\ 
None  

Heating: 
Hot Water 
Electric 

Supply Fan: 
Forward Curved _ 
Backward Incline 
Airfoil  

nfiguration: 
Blow-Thru     , 
Draw-Thru   X 

Motor 
Horespower 
Phase  
Hertz 

Manufacturer iMl Manufacturer        \NrllME' 
Model m fa--w   tffMrjyiM* 
Return Air Fan: 

Fan No. 

Economizer Contois: 
None   X 
Outdoor Enthalpy 
Drybulb Comparison 

Remarks: 
ihn. 

Area Served 

Variable Volume 

Multi-Zone  

DX 

Steam 
None 

Controls: 
Inlet Vanes  
Variable Frequency Drive 
Motor Starter  
HOA Switch  

Horizont; 
Vertical 

Volts. 
Amps 

None 
#wt* n\totn& 

Outdoor Drybulb  
Enthalpy Comparison 

zi*JJt\ü   fliT^fo  p(L vmi'fx  JW.X'^rg^ 

/##%% -aw frqd&tfif 
[T\(-^\:m,   mih     ^ t m<- \w 

'I'VWW-*' 
h&e 

■$\L&   etJ6 "W (b 



Fan Coil Unit Survey Data Sheet 

Project Name:   fl   g>ElVfti£  fcMS STUtPJ 
Project Number: tnOCrtfP, &-<* 

Building:  ^*'/7 

Unit No. fC~\   Location  Area Served 

Cooling: 

Heating: 

Chüled Water 
None  

Hot Water Z^_ 
Steam  
Electric  - 
None  

X 

KW 

Fan Motor 
Horespower. 
Phase  
Hertz  

Electrical: 
Volts. 
Hertz 

Volts. 
Amps. 
RPM 

Phase. 
FLA 

Manufacturer, 
Model 

/A/T&'&vftTwn.   eNWgcMtietoTft^ <^r<f^ 

Controls: 
Self Contained. 
Outside Air 

Remote 

Remarks: 

t\-51 



Pump Data Survey Sheet 

Project Name:   fr   gferLVflg   EM^  5>Tül>V 
Project Number: IzQ&tyg?, && 

Building:   £_fj 

Unit No. til    Location    fife&M&*TM&Ctf        Area Served     A£#7Ä& /%*£? 
 /&g/4   

Horespower    '' ^ Volts _J>^~b / ?6 ° 
Phase   3 Amps _J27/£> /10 . £ 
Hertz te> ^        RPM Tpf^ 

Manufacturer •frfXMjj*' t\M'r* 

Remarks: 

Model  -/6?  ^2^,^-Z TW/*g     ^fr(   <^r' 

Controls: 
None  Variable Frequency Drive  
Motor Starter^ HOA Switch V 

\JU     H'M^M 

\)vJuw i/tiw&ii   \->wQ-i   ffa*< ieu-^ti U-i 

k& 



Pump Data Survey Sheet 

Project Name:   ft' &&j/0?g £M$ I^UJP^ 
. Project Number  &Ofrffg,0& 

Buüding:   2^7 

Unit No. ili-^Locaüon  ?3fi$£!rtE*)7   MeZhf       ^^ SerVed      fe^/5^ 
f<cort    

Motor 
Horespower J^ Volts &5"yl<*"* 
Phase    "? Amps 2-6 (*/?£>'%? 
Hertz ~W> RPM      /T^J 

Manufacturer $0*C&£flr       _,-"■■■.  
Model  ^|-o^(7<      .qffftflff '-ite(fr-&F 

None      . Variable Frequency Drive  
Motor Starter  ft HOA Switch  {° 

Remarks: j     / 
KJ /.^ ^wi;-/ 

^ 



Pump Data Survey Sheet 

Project Name: _ 
Project Number 

Building: 
A 

Unit No. \     Location fe0toJt   fa/MH    Area Served   £fe?ft7fJ<b &/>?£   fiklfS 

Motor 
Horespower 
Phase  
Hertz  

f 
Amps        /g~, 2- //#, V ^ 7« Z- 
RPM__J/5# 

Manufacturer, 
Model  

7ft#? 
FfrtgPlt   fl,3 ■0Z61OLL.1) 

Controls: 
None       w 
Motor Starter   X 

Remarks: 

Variable Frequency Drive. 
HOA Switch 

^requenc; 
ritch  A 

hi feMir# feu  f-^4-^   fu oi 

/fe   PVoWfi/    EW 4„r-.-(frü    Ce^XlPi-UV 

/!•&> 



Project Name:  
Project Number  

Building:  

Unit No.     Location 

Motor \ 
Horespower _/_} 
Phase 7  
Hertz  (JLU 

Manufacturer, 
Model  

Controls: 

\\i ^omy <   !.. 

Pump Data Survey Sheet 3 
I* ■A 

U :,/-... 

Area Served fill Wi&L ^m^-^M^ ■4L 

Volts 
Amps 
RPM 

?r 

.ir^r 
7J4£^        fi/dtd^e ^i&u476jL- 

None  Variable Frequency Drive . 
Motor Starter X\   NVV^A#V     HOA Switch  

Remarks: 

sr/g? 

/HI 



Pump Data Survey Sheet 

uf"1 

Project Name: TV   ¥?k\ Vfa/£  ~£ftf^> *&TU£H 
Project Number:  £-Ofc<?g*lf.-p 

Building:  c^7 ' 

UnitNo./_lf   Locaüon 0/&&M&N7  fag/       Area Served      ^''UW JCrTftHj   //Sf, 
f<eoM   

Motor _ ^ 
Horespower ( ^ Volts _^j, 
Phase _jL Amps   7-$ 
Hertz _(^i RPM    /«f^fo 

Manufacturer      uOtM-h „ „   
Modei ^7-/z7^ ' -r^/isr <&pnf^-flf=* 

Controls: 
None  / Variable Frequency Drive ___ 
Motor Starter /Cj HOA Switch  

Remarks:  . 

/fte 



Pump Data Survey Sheet (M 
Project Name:      ft fe Üfag  gM£ &&&Y 
Project Number:  ts'-'&'o-'fr?' && 

'%ff Building:   ^7 

Unit No./^   Locaüon  fifö&M&MT flZ&f       Area Served    .^'u: C # MftX* /£&/> 
 KPOM  

Moton 
Horespower 
Phase <6_ 
Hertz   (fM 

Volts 7*>S 

Amps   "Z-iS 
RPM    (yVo 

Manufacturer, 
Model  irm "Vs 

^ tife    Hfcf>fr-6r- 
Controls: ^<3£    WiTYf^ 

None 
Motor Starter     A 

Variable Frequency Drive 
HOA Switch 

Remarks: 

Ml 



Pump Data Survey Sheet 

Project Name:    ^7    &£l\/Otf £W?   &VJ&J 
Project Number~^^ 

Building: Z~LL 

Unit No. Location "ffiSSMEflT  f\&M Area Served    (4>A/'/%A&Lg   frJOftf {OtffZ 

Motor 
Horespower 
Phase    "? 
Hertz   Lo 

n 

Manufacturer, 
Model  

MdA 

Volts ^ 
Amps ^7? 
RPM T75? 

W-ttlft-C- "Ife   66/A-te 

Controls: 
None  
Motor Starter 

$ 

Remarks: 

^y^Kf 
Variable Frequej 
HOA Switch " 

iiepcv Drive 

7oZ &>\       11S  fj 

M 



Pump Data Survey Sheet 

Project Name:   FT felVOK  B*^ ^TwV 
Project Number: ^/^--rf, £*■£> 

Buüding: ?M~J 

Unit No.     Location &&&tf&$T f\ tZ#      Area Served     ,/^tVt.^ A" AMT&L 
KOOIA   

Motor 
Horespowr _JJ? Volts _^® / > e 

Phase _2_ Amps _21-H (t5>7 
Hertz  ^ RPM _äM^ 

Manufacturer f(~\M-£-' *■■ /T        
Modei aft-^f*      r^tc     zsi/i/ft -<*/- 

Controls: 
None     s/. Variable Frequency Drive  
Motor Starter   /^ HOA Switch f\\ 

Remarks: 
7oZ   6/rA     ^ItSTT 

M 



BUILDING 1425 

Ä'6b 



Chiller Survey Data Sheet 

Project Name:     fr     fi>glVoffc   £MS   ^TÜDV 
Project Number  feOteftZ-iOQ 

Building:   i'-\'2*z> 

Unit No. C'}    Location   &3T-W P&       b'fe'f' Area Served. 
gTfj^   eft     £?Ut?U 

Compressors: 
Reciprocating 
Centrifugal _ 
Rotary  

K 
Condenser Type: 

Air Cooled Packaged 
Air Cooled Split (Condensing Unit 

Number^ 
Horespower _ 

ULA _2?< "f mm 
'W- -, 

Air Cooled Remote (Condenser ) 
Water Cooled (Cooling Tower ) 

Electrical: 
Volts ^W 
FLA  j 

Manufacturer I *•' <?» Y t 
Model  

Phase   P 
Hertz  tgj? 

rV^T)A^O^r^ /f / £ -/UK /^D fri      J<?2H&aytt? 

Controls: 
None  
HOA Switch . 

Motor Starter 

Remarks: 

M 



• 

Fan Coil Unit Survey Data Sheet 

Project Name:     fT S>eiVü/£ "EMS ^TüDV 

.   Project Number:    OP'^CPHJZI &O 

Building:  /V^" 

Unit No. rOJ' 1   Location Area Served 

Cooling:                       \f 
Chüled Water   N 
None  

Heating:                N 
Hot Water _CL_ 

Steam  
Electric 
None 

KW 

Fan Motor 
Horespower 
Phase 
Hertz 

Volts 
Amps 
RPM 

• 
Electrical: 

Volts 
Hertz 

Manufacturer 

Phase 
FLA 

Model 

Controls: 
Self Contained 
Outside Air 

Remote 

Remarks: ¥\*    (tip- !           ■■   "       ■    /' ;(            ft         , ,; ... ikM 

• 

H0 



Fan Data Sheet 

Project Name:    "Fl"     PpjVo (C   gK: 
Project Numben   (oOL>ciZ.y QÖ~ 

Building: J^/2~P" 

Unit No. EF- 1   Location   ^PPF  

V*;* 

Area Served fee "'&:o^(   L ;/..-/.'ti/iT 

Fan Type: 
Power Roof Ventilator. 
Utility Fan  
Inline Centrifugal  
Ceiling Centrifugal 

Forward Curved _ 
Backward Incline 
Airfoil  

Motor 
Horespower. 
Phase  
Hertz  

Volts. 
Amps. 
RPM 

Manufacturer, 
Model  

Controls: 
None  
Inlet Vanes _ 
HOA Switch 

Motor Starter  
Variable Frequency Drive 

Remarks: 

M? 



Pump Data Survey Sheet 

Project Name:    T~l    ßei.VOf'Z CH6^rJ.P^ 
Project Number:   (eOkfiZ. ex? 

Building:  I^ZS" 

Unit No. £j    Location TVfcSEHEKTT   UECH       Area Served    ^HC^Pfi^^/fr^G,  £jft7tJL 
 rvtsoM   

Motor. ~~                                                       ) 
Horespowsr &                                       Volts  ?^Q>}Z~>'J~ H<o? , 
Phase    ^ Amps f-J>, £~ ; 5, Z-/6,& 
Hertz j>2. RPM      /7^A" 

Manufacturer       Mtffäfö-      AMJ&V, J-fWvftf ?'(/*»*  
Model  ///y V / 'A *  f/K                      ^SeS/ST V "S^ 

Controls: 
None  Y                           Variable Frequency Drive ___ 

Remarks: 

n. 

Mptor Starter A_ HOA Switch U 

HTbM   &   "%" /v rfm 

k'K> 



Pump Data Survey Sheet 

Project Name:    Pf gfcTlW^   fc>fe 5/^ / 
Project NumbenJsii-^f 2^ <?© 

Building: HZS* 

Unit No. P"£ Locaüon    ^3/feHQ^T  Mfcfr/        Area Served CH^P /HbßT\M>   Lü&TeiZ 
 Kcc-^  r±Z2Wfiöy  

Motor 
Horespower. 
Phase  
Hertz  

Volts. 
Amps. 
RPM 

Manufacturer, 
Model  

Controls: 
None  
Motor Starter 

Variable Frequency Drive. 
HOA Switch  

Remarks: 

n 

f-> fw 

H/ 



BUILDING 3136 

m 



Chiller Survey Data Sheet 

Project Name:    FT   fel-VolK EH^ ^TVDV 
Project Number   fc>Q<ae?£<&» 

Building: $Bk /frf4?'/£ 

UnitNo.£k_L l^tion^&ßätfffirJ^ÜJ       Area Served 

Compressors:               y ^ 
Reciprocating /\ Number  Ls 
Centrifugal  Horespower £  
Rotary  Ufch Jäf^f 

Condenser Type: \j 
Air Cooled Packaged  X Air Cooled Remote (Condenser ) 
Air Cooled Split (Condensing Unit ) Water Cooled (Cooling Tower ) 

Electrical: 
Volts _Mf Phase  
FLA     „ Hertz  
MA    P1 . ,_,, 

Manufacturer ( ..kn^S   ^_ 
Model £6*CC f Ofo KMtf£, Qg^ 

Controls: 
None  Motor Starter 
HOA Switch  

Remarks: 

4<&'M~      ^QQkCtObft 

°l     4^/WA  h&      MJfiA kfcl 
I       ffpft^r /L^X 

rVHil-:,,  >j i ^f <7f,„ ^,;i   t.,^ 



Fan Coil Unit Survey Data Sheet 

Project Name:   ft   #£7,^1    gM/S QfüOH 
Project Number: 

Area Served 

Building: ^>\3G> 

Unit No. UMl    Location 

Cooling:                         \. 
Chilled Water    K 
None 

Heating:                   y. 
Hot Water   f\ 
Steam 
Electric 
None 

Fan Motor 
Horespower 
Phase 
Hertz 

Electrical: 
Volts 
Hertz 

Manufacturer 

KW 

Volts 
Amps 
RPM 

Phase 
FLA 

Model 

Controls:                        ^ 
Self Contained A, 
Outside Air   (\ 

Remarks: Mo 

Remote 

f;                       ■ ,                                       a 

W\^>OWJA f\ft?N P« L^ki       Y\-„-'     lu-f^-Tt    !< jffi-uA/n/ 
■b^. 
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Pump Data Survey Sheet 

Project Name: fV te^VQjR BAS ^r^1 
Project Number (oOUfjZ,^^ 

Building: ^Si3C 

Unit No. £M    Locaüon ffiQ MiM T  MH> /      Area Served   OHLLCD/fJC-KTlMk WTCR, 
KflQ'N^  _!  

Motor *^~~ / 
Horespower _^_ Volts _2f O T> V- -y <?(> <>       ^_ 
Phase    ^ Amps       //,?-//. 5" /-^ '""' / 
Hertz   ^ RPM 3^S?> ' '"' ' 

Manufacturer.  
Model _____  

Controls: 
None     \j\ Variable Frequency Drive  
Motor Starter /M HOA Switch . 

Remarks: 

fi'V 
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SIMULATION WEATHER DATA SUMMARY 
Data: Washington, Dist. of Columbia (TMY) 12-30-94 
HAP v3.04 Page  1 of  1 
************************************************************************* 

TABLE 1.  SIMULATION WEATHER DATA DESIGN PARAMETERS 

City : Washington 
Location : Dist. of Columbia 
Type of Data : Typical Meteorological Year 
Latitude : 38.9 deg 
Longitude : 77.0 deg 
Elevation : 14 . 0 ft 

* Average Ground Reflectivity : 0.20 
Local Time Zone (GMT +/- N hours) : 5.0 hours 

* Daylight Savings Time Considered ? N 

* = User-defined design parameters.  All other values are fixed. 

TABLE 2.  DRY-BULB TEMPERATURE STATISTICS (F) 

Absolute  Average Average  Absolute 
Month        Maximum  Maximum  Average  Minimum   Minimum 

January 60.4 39.3 30.7 21.0 -1.9 
February 62.1 42.8 33.1 22.9 7.5 
March 75.5 53.9 43.3 32.4 17.1 
April 85.5 65.7 55.0 44.3 31.2 
May 91.9 73.3 63.5 53.8 40.5 
June 93.5 80.8 70.0 58.8 48.8 
July 91.0 84.9 75.9 66.5 55.8 
August 96.8 85.1 74.3 64.5 49.6 
September 91.6 79.3 69.3 60.0 46.5 
October 84.7 67.5 56.8 46.7 23.4 
November 75.7 56.4 46.6 35.7 17.3 
December 59.0 42.7 36.9 30.9 20.5 

TABLE 3.  DAILY TOTAL SOLAR RADIATION STATISTICS 

Month 

[  Daily Total Solar  ] 
(BTU/sqft) 

Maximum  Average  Minimum 

[-- Daily Clearness Number --] 
(Dimensionless) 

Maximum   Average   Minimum 

January 1043.4 609.1 137.7 0.648 0.430 0 107 

February 1448.6 815.5 79.9 0.685 0.433 0 048 

March 1861.2 1183.4 211.6 0.680 0.473 0 094 

April 2371.0 1484.8 247.6 0.717 0.479 0 079 

May 2579.4 1712.0 355.4 0.711 0.487 0 104 

June 2551.8 1890.8 515.8 0.697 0.514 0 140 

July 2398.3 1714.6 629.5 0.657 0.478 0 171 

August 2378.9 1696.2 708.2 0.694 0.522 0 227 

September 1943 .6 1307.6 258.0 0.674 0.482 0 094 

October 1546.1 977.2 92.6 0.656 0.469 0 045 

November 1143.4 672.4 129.4 0.647 0.437 0 094 

December 803.2 488.0 73.1 0.618 0.382 0 057 

Notes: * All solar data is daily total flux on a horizontal surface. 
* Clearness number is (Daily Total Solar)/(Extraterrestrial Solar) 
Values between 0.70 and 0.80 represent clear conditions. 



CALENDAR DATA 
Prepared By: EINHORN YAFFEE PRESCOTT 
HAP V3.04 

12-30-94 
Page 1 of 1 

******************************************************************* 

Calendar Name: Sample Calendar 

January first is on: Friday 

Day Type Names 
Day Type 1 = Weekday 
Day Type 2 = Saturday 
Day Type 3 = Sunday 

Day Type As 
Monday = 
Tuesday = 

Wednesday = 
Thursday = 

Friday = 
Saturday = 
Sunday = 

Holiday = 

signments 
Weekday 
Weekday 
Weekday 
Weekday 
Weekday 
Saturday 
Sunday 
Sunday 

Holidays 

(No holidays specified) 

% 



SCHEDULE DATA 
Prepared By: EINHORN YAFFEE PRESCOTT                             12-3 0-94 

^^       HAP v3.04                                                  Page  1 of  1 
II       ********************************************************* 
^^       Schedule Name: Assembly Spaces              Hourly Percentages 

Hour  >  | 00 | 01 | 02 | 03   04 | 05 | 06 | 07   08   09 | 10 | 11 

DESIGN DAY   |  0 |  0 |  0 |  0 |  0 |  0 |  0 j 10 | 25 | 50 | 75 |100 
Weekday         0 j  0 |  0 |  0    0 |  0 j  0   10   25   25 j 25 j 30 
Saturday        oj  0 |  oj  0    0    0|  0    0    0    0   10 | 25 
Sunday          oj  0|  oj  0    oj  0 |  0    0    0    0 | 10 j 25 

Hour  >    12 [ 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 

DESIGN DAY   |100 |100 |100 |100 |100 |100 |100 | 100 | 100 | 100 | 75 | 100 
Weekday      | 40 j 40 j 40 j 30 j 25 j 25 j 25 j 25 j 25 j 25 j 20 | 10 
Saturday     j 25 j 40 j 40 j 30 j 25 j 25 j 25 | 25 j 25 j 25 j 10 |  0 
Sunday       j 25 j 40 | 40 j 30   25 j 25   25 j 10    0 j  0    0 j  0 
************************************************************************ 

Schedule Name: People                     Hourly Percentages 

Hour  >  | 00 | 01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 

DESIGN DAY   |  0 |  0 |  0 |  0 |  0 |  0 |  0 | 10 | 25 | 50 | 75 | 100 
Weekday      j  0    0    0 j  0 |  0 j  0    0 j 10 j 25 j 50 | 75  100 
Saturday     j  0    0    oj  oj  oj  0 j  0 |  oj  0    0   10   25 
Sunday       j  0    0    oj  oj  oj  oj  0 |  oj  oj  0 | 10 | 25 

^^       Hour >  | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 

^^       DESIGN DAY   | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 75 | 10 
Weekday      j100 j100  100 j100  100 j100 j100 j100 |100 j100 j 75 j 10 
Saturday     j 10 j 25 | 50 j 75  100 j100 |100 j100 j100 | 100 j100 j 75 
Sunday       j 50 j 75  100 j100  100 j100 j100 j 10 j  0    0 j  0 j  0 
************************************************************************ 
Schedule Name: Lights                     Hourly Percentages 

Hour  >  | 00 | 01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 

DESIGN DAY   | 25 | 25 | 25 | 25 | 25 | 25 | 25 |100 |100 |100 |100 |100 
Weekday      j 25 j 25 j 25 | 25 j 25 j 25 j 25 j 100 j 100 j 100  100 j 100 //'"\ 
Saturday       25 j 25 j 25 j 25 j 25 | 25 j 25   25 j 25 j 25 | 25 | 25     \ 
Sunday       | 25 j 25 j 25 j 25 j 25 j 25 j 25   25   25 | 25 j 100  100     ! 

Hour  >  | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 

DESIGN DAY   |100 |100 |100 |100 |100 |100 |100 |100 |100 |100  100 |100 
Weekday     j100 j100 j100 j100 j100 j100 j100 j100 j100 j100 j100 |100 
Saturday     |100 jlOO j100 |100 j100  100 j100  100 j100 j100 |100 |100 
Sunday       j100 j100 j100 j100 j100 jlOO j100 |l00   25 j 25 j 25 | 25 
************************************************************************ 

• 
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WALL CONSTRUCTION TYPES 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page  1 
************************************************************** 

WALL TYPE  1: (CUSTOM WALL) 

Description : Brick/Block 
Absorptivity : 0 . 900 

Layer Description Thickness  Density Spec.Ht  R-Val Weight 

Inside surface resistance              - -     - 0.69 
6in LW concrete block 6.00 19.0 0.21 1.65 9.5 
Vermiculite Insulation 3.00 6.0 0.32 6.45 1.5 
Airspace 1.00 0.0 0.00 0.91 0.0 
4-in (102 mm) face brick 4.00 125.0 0.22 0.43 41.7 
Outside surface resistance             - -     - 0.33 

Totals 14.00 10.46   52.7 

Thickness: in Density: lb/cuft Weight: lb/sqft 
R-value  : (hr-sqft-F)/BTU  Specific Heat: BTU/lb/F 

"5" 



ROOF CONSTRUCTION TYPES 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3 .04 Page  1 
************************************************************************* 

ROOF TYPE  1: (PRE-DEFINED ROOF) 

Group : BUILT-UP ROOF ON STEEL OR WOOD 
Type : Built-up roof + R-7  board + steel deck 
Description...: Pre-Defined Roof 
U-value :  0.121 BTU/hr/sqft/F 
Color : Dark 

Roof Construction (Inside to Outside): 
22 gage steel deck 
R-7 (RSI-1.2) board insulation 
Built-up roofing 

C-fc 



WINDOW TYPE CONSTRUCTIONS 
Prepared by: EINHORN YAFFEE PRESCOTT 12-3 0-94 
HAP v3.04 Page  1 
************************************************************* 

WINDOW TYPE  1: (PRE-DEFINED WINDOW) 

Glass Group : SINGLE PANE, CLEAR 
Glass Type : 1/4"  clear 
Window Description : Pre-Defined Window 
Height : 1. 00 ft 
Width : 1.00 ft 
Frame Type : Aluminum with thermal breaks 
Interior Shade Type....: No Shades Used 
Overall U-value : 1.077 BTU/hr/sqft/F 
Overall Shade Coeff....: 0.871 

Predefined Glass Data 
Glass           Glass          Glass Glass       Shade 

Transmissivity   Reflectivity   Absorptivity U-Value Coefficient 
0.792             0.079           0.129 1.090       0.960 

WINDOW TYPE  2: (PRE-DEFINED WINDOW) 

Glass Group : SINGLE PANE, CLEAR 
Glass Type : 1/8"  clear 
Window Description : Pre-Defined Window 
Height : 1.00 ft 
Width : 1.00 ft 
Frame Type : Aluminum with thermal breaks 
Interior Shade Type....: No Shades Used 
Overall U-value : 1.094 BTU/hr/sgft/F 
Overall Shade Coeff....: 0.903 

Predefined Glass Data 
Glass           Glass          Glass Glass       Shade 

Transmissivity   Reflectivity   Absorptivity U-Value Coefficient 
0.841             0.078            0.081 1.110       1.000 

C-l 



ELECTRIC RATE DATA 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page  1 
************************************************************************ 

BASIC ELECTRIC RATE INFORMATION 

ELECTRIC       Rate schedule name : Ft. Belvoir Equivalent $/kWh 
RATE Currency symbol : $ 
INFORMATION:    Type of rate schedule : Simple 

Fiat rate :    0 . 01968 $/kWh 

C-9 



FUEL RATE DATA 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page  1 
************************************************************************* 

BASIC FUEL RATE INFORMATION 

FUEL RATE      Rate schedule name : Ft. Belvoir District Steam 
INFORMATION:    Currency symbol : $ 

Units of measurement : 1000 lb 
Fuel conversion factor : 1000.00000 kBTU/1000 lb 
Type of rate schedule : Simple 
Flat rate :     7.98000 $/l000 lb 

c-<\ 



FUEL RATE DATA 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3 .04 Page  1 
************************************************************************* 

BASIC FUEL RATE INFORMATION 

FUEL RATE      Rate schedule name : Washington Gas Rate Schedule 2 
INFORMATION:    Currency symbol : $ 

Units of measurement : Therm 
Fuel conversion factor :   100.00000 kBTU/Therm 
Type of rate schedule : Simple 
Flat rate :     0.60790 $/Therm 

C-|o 



*********************************************************** 

SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
****************** 

GENERAL 
Name : AHU-1 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 

PEOPLE 
— Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

12-30-94 
Page  1 

Assembly / Travel 
1728.0 sqft 

70.0 lb/sqft 
N 
Y 

Recessed 
3.00 W/sqft 
1.00 
0.00 W/sqft 

2 5.0 sqft/per 
Office Work 

245.0 BTU/hr 
2 05.0 BTU/hr 

0.00 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

SCHEDULES 
Lighting... 
Task Lights 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent 
INFILTRATION 
Cooling  
Heating  
Typical  
When Fan On. 
FLOOR 
Type :Slab On Grade 
Perimeter : 
Slab Floor Area : 
Floor R-Value : 
Insulation R-value....: 

Lights 
Lights 
Assembly Spaces 
People 
People 
People 

0.00 CFM/sqft 
0.0 0 CFM/sqft 
0.00 CFM/sqft 

N 

100.0 ft 
80.0 sqft 
2.40 
0.00 

WALL 
Exp 

Gross Area 
(sqft) 

|  WALL 
1  Type 

WINDOW 
Type Qty Shade 

WINDOW 
Type  Qty Shade 

Any 
Doors? 

N 
E 

384.0 
783.0 

|     1 
j     1 

1 
1 

0 
240 

10- 
10- 

N 
N 

ROOF 
Exp 

Slope   Gro 
(deg) 

ss Area 
(sqft) 

ROOF 
Type 

| SKYLIGHT 
|Type  Qty 

HOR - 1728.0 1 1  i   o 

PARTITION LOADS Type 1 Type 2 

Type : Partition 
Area : 
U-value : 
Maximum Space Temp....: 
Outside Air Temp @ Max: 
Minimum Space Temp....: 
Outside Air Temp @ Min: 

286.0 sqft 
0.080 BTU/hr/sqft/F 
95.0 F 
95.0 F 
0.0 F 
0.0 F 

Ceiling 
0.0 sqft 

0.500 BTU/hr/sqft/F 
75.0 F 
55.0 F 
75.0 F 
54.0 F 

v ■ 

v..> 
y 
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SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP V3.04 
****************** 

12-30-94 
Page  1 

*********************************************************** 

GENERAL 
Name  
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 

PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

AHU 2-1 Multi-Purpose 
. . . . :     2376.0 sqft 

70.0 lb/sqft 
N 
N 

Recessed 
3.60 W/sqft 
1.00 
0.00 W/sqft 

40.0 sqft/per 
Sedentary Work 

280.0 BTU/hr 
270.0 BTU/hr 

0.00 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

SCHEDULES 
Lighting... 
Task Lights 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type : Slab On Grade 
Perimeter : 
Slab Floor Area : 
Floor R-Value : 
Insulation R-value.... : 

Lights 
Lights 
Assembly Spaces 
People 
People 
People 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.00 CFM/sqft 

N 

130.0 ft 
2376.0 sqft 

2.40 
0.00 

WALL 
Exp 

Gross Area  | 
(sqft)  j 

WALL 
Type 

|     WINDOW 
Type Qty Shade 

WINDOW 
Type  Qty  Shade 

Any 
Doors? 

W 440.0  | 1 |   1    75 10- N 

ROOF 
Exp 

Slope   Gross 
(deg)        ( 

Area 
sqft) 

ROOF | SKYLIGHT 
| Type |Type  Qty 

HOR       -        2 3 76.0  |    1 

No partition data for this space. 

C-12. 



SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 

12-30-94 
Page  1 

*********************************************************************** 
GENERAL 
Name : AHU 2 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

-2 Stage 
1620.0 sqft 

70.0 lb/sqft 
N 
N 

Recessed 
5.00 W/sqft 
1.00 
0.00 W/sqft 

40.0 sqft/per 
Medium Work 

2 95.0 BTU/hr 
455.0 BTU/hr 

0.00 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

SCHEDULES 
Lighting... 
Task Lights 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type : Slab On Grade 
Perimeter : 
Slab Floor Area : 
Floor R-Value : 
Insulation R-value....: 

Lights 
Lights 
Assembly Spaces 
People 
People 
People 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.00 CFM/sqft 

N 

130.0 ft 
1620.0 sqft 

2.40 
0.00 

WALL 
Exp 

Gross Area 
(sqft) 

|  WALL 
1  Type 

WINDOW 
Type  Qty Shade 

WINDOW 
Type Qty Shade 

Any 
Doors? 

W 
N 

360.0 
864.0 

|     1 
j     1 

1 
1 

0 
0 

10- 
10- 

N 
N 

ROOF 
Exp 

Slope   Gross Area 
(deg)        (sqft) 

ROOF 
Type 

| SKYLIGHT 
j Type  Qty 

HOR - 1620.0 1 1  i   o 

No partition data for this space. 

C-13 



SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
************************************** 

12-30-94 
Page  1 

*************************************** 

GENERAL 
Name : AHU 2 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

-3 Multi-Purpose 
2135.0 sqft 

70.0 lb/sqft 
N 
N 

Recessed 
3.60 W/sqft 
1.00 
0.00 W/sqft 

40.0 sqft/per 
Sedentary Work 

2 8 0.0 BTU/hr 
2 70.0 BTU/hr 

0.00 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

SCHEDULES 
Lighting... 
Task Lights 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type : Slab On Grade 
Perimeter : 
Slab Floor Area : 
Floor R-Value : 
Insulation R-value....: 

Lights 
Lights 
Assembly Spaces 
People 
People 
People 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.00 CFM/sqft 

N 

140.0 ft 
2135.0 sqft 

2.40 
0.00 

WALL 
Exp 

Gross Area  | 
(sqft)  j 

WALL 
Type 

WINDOW 
Type  Qty Shade 

WINDOW 
Type Qty Shade 

Any 
Doors? 

E 
S 
SE 

480.0  | 
286.0 
420.0  j 

1 
1 
1 

1    20     - 
1    96 
10- 

1 
1 
1 

0 
0 
0 

N 
N 
N 

ROOF 
Exp 

Slope   Gross 
(deg)        ( 

Area 
sqft) 

ROOF | SKYLIGHT 
Type j Type  Qty 

HOR       -        2135.0  I    1 

No partition data for this space. 
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SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
****************** 

GENERAL 
Name : AHU 3 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

12-30-94 
Page  1 

*********************************************************** 

SCHEDULES 
Lighting....: Lights 
Task Lights.: Lights 
People : People 
Equipment...: People 
Misc. Sens..: People 
Misc. Latent: People 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type : Slab On Grade 
Perimeter :     80.0 ft 
Slab Floor Area :    4500.0 sqft 
Floor R-Value :     2.40 
Insulation R-value....:     0.00 

Concourse 
4500.0 sqft 

70.0 lb/sqft 
N 
N 

Recessed 
2.00 W/sqft 
1.00 
0.00 W/sqft 

225.0 sqft/per 
Office Work 

24 5.0 BTU/hr 
2 05.0 BTU/hr 

0.00 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.00 CFM/sqft 

N 

WALL 
Exp 

Gross Area 
(sqft) 

WALL 
Type 

WINDOW 
Type Qty Shade 

WINDOW 
Type Qty Shade 

Any 
Doors? 

S 
N 

960.0 
620.0 

1     1 
1     1 

1 
1 

765 
510 

10- 
10- 

N 
N 

ROOF 
Exp 

Slope   Gross Area 
(deg)        (sqft) 

ROOF 
Type 

| SKYLIGHT 
|Type  Qty 

HOR - 2313.0 1 |   2   540 

No partition data for this space. 
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SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 

12-30-94 
Page  1 

********************************************************************** 

GENERAL 
Name : AHU 4 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 

PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

-1 Music Room 
340.0 sqft 
70.0 lb/sqft 

N 
N 

Recessed 
3.00 W/sqft 
1.00 
0.00 W/sqft 

170.0 sqft/per 
Office Work 

245.0 BTU/hr 
205.0 BTU/hr 

0.00 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

Lights 
Lights 
People 
People 
People 
People 

SCHEDULES 
Lighting... 
Task Lights 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type : Slab On Grade 
Perimeter : 
Slab Floor Area : 
Floor R-Value : 
Insulation R-value....: 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.00 CFM/sqft 

N 

0.0 ft 
340.0 sqft 
2.40 
0.00 

No external wall or window data for this space. 

ROOF  Slope 
Exp   (deg) 

Gross Area 
(sqft) 

ROOF [ SKYLIGHT 
Type I Type  Qty 

HOR 340.0 0 

No partition data for this space. 
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SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
************************************** 

GENERAL 
Name : AHU 4 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 

PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

-2 TV Room 
578.0 sqft 
70.0 lb/sqft 

N 
N 

Recessed 
2.10 W/sqft 
1.00 
0.00 W/sqft 

144.0 sqft/per 
Seated at Rest 

23 0.0 BTU/hr 
12 0.0 BTU/hr 

0.00 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

12-30-94 
Page  1 

*************************************** 

SCHEDULES 
Lights 
Lights 
People 
People 
People 
People 

Lighting... 
Task Lights 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type : Slab On Grade 
Perimeter : 
Slab Floor Area : 
Floor R-Value : 
Insulation R-value....: 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.00 CFM/sqft 

N 

0.0 ft 
578.0 sqft 
2.40 
0.00 

No external wall or window data for this space. 

ROOF  Slope    Gross Area  | ROOF | SKYLIGHT 
Exp   (deg)        (sqft)  j Type |Type  Qty 

HOR 578.0 

No partition data for this space. 

C-\l 



SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 
*************************************************************************** 

Page  1 

GENERAL 
Name : AHU 4 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 

PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

-3 Mini Auditorium 
250.0 sqft 
70.0 lb/sqft 

N 
N 

Recessed 
4.20 W/sqft 
1.00 
0.00 W/sqft 

50.0 sqft/per 
Seated at Rest 

23 0.0 BTU/hr 
12 0.0 BTU/hr 

0.00 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

Lights 
Lights 
Assembly Spaces 
People 
People 
People 

SCHEDULES 
Lighting... 
Task Lights 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type : Slab On Grade 
Perimeter : 
Slab Floor Area : 
Floor R-Value : 
Insulation R-value....: 

00 
00 
00 
N 

CFM/sqft 
CFM/sqft 
CFM/sqft 

0.0 
250.0 
2.40 
0.00 

ft 
sqft 

No external wall or window data for this space. 

ROOF  Slope    Gross Area  | ROOF | SKYLIGHT 
Exp   (deg)        (sqft)  | Type |Type  Qty 

HOR 250.0 

No partition data for this space. 

6>18 



SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 

12-30-94 
Page  1 

****************************************************************** 

GENERAL 
Name : AHU 4 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

-4 Crafts Room 
480.0 sqft 
70.0 lb/sqft 

N 
N 

Recessed 
3.00 W/sqft 
1.00 
0.00 W/sqft 

50.0 sqft/per 
Seated at Rest 

23 0.0 BTU/hr 
12 0.0 BTU/hr 

0.00 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

Lights 
Lights 
People 
People 
People 
People 

SCHEDULES 
Lighting... 
Task Lights 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type : Slab On Grade 
Perimeter : 
Slab Floor Area : 
Floor R-Value : 
Insulation R-value....: 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.00 CFM/sqft 

N 

0.0 ft 
480.0 sqft 
2.40 
0.00 

WALL 
Exp 

Gross Area  | 
(sqft)  j 

WALL 
Type 

|     WINDOW 
Type Qty Shade 

WINDOW 
Type Qty Shade 

Any 
Doors? 

W 528.0  | 1 |   1 0 10- N 

ROOF 
Exp 

Slope   Gross 
(deg)        ( 

Area 
sqft) 

| ROOF 
Type 

| SKYLIGHT 
j Type  Qty 

HOR       - 480.0  |    1 

No partition data for this space. 
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SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page  1 
***************************************************************** 

GENERAL SCHEDULES 
Name : AHU 4-5 Reading Room Lighting.... Lights 
Floor Area  504.0 sqft Task Lights. Lights 
Building Weight. 70.0 lb/sqft People  People 
Windows Shaded..?        N Equipment... People 
Partitions Used.?        N Misc. Sens.. People 

LIGHTING Misc. Latent People 
Overhead Fixture Recessed INFILTRATION 
Lamp Wattage.... 2.40 W/sqft Cooling  0 00 CFM/sqft 
Ballast Mult.... 1.00 Heating  0 00 CFM/sqft 
Task Lighting... 0.00 W/sqft Typical  0 00 CFM/sqft 

PEOPLE When Fan On.? N 
100.0 sqft/per FLOOR 

Activity Level.. Seated at Rest Type  Slab On Grade 
Sensible  230.0 

120.0 
BTU/hr 
BTU/hr 

Perimeter... 0.0 ft 
Latent  Slab Floor Area  

Floor R-Value  
504.0 sqft 
2.40 OTHER LOADS 

Equipment  0.00 W/sqft Insulation R- -value.. 0.00 
Misc. Sensible.. 0.0 BTU/hr 
Misc. Latent.... 0.0 BTU/hr 

WALL 
Exp 

Gross Area 
(sqft) 

WALL 
Type 

|    WINDOW 
| Type  Qty Shade 

WINDOW 
Type  Qty Shade 

Any 
Doors? 

S 288.0  | 1 |   1 144 10- N 

ROOF 
Exp 

Slope   Gross 
(deg)        ( 

Area 
sqft) 

| ROOF 
1 Type 

| SKYLIGHT 
|Type  Qty 

HOR       - 504.0  I    1 

No partition data for this space. 
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SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
********************************************************************* 

12-30-94 
Page  1 

GENERAL 
Name : AHU 4 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 

PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

-6 Office 
588.0 sqft 
70.0 lb/sqft 

N 
N 

Recessed 
2.00 W/sqft 
1.00 
0.00 W/sqft 

294.0 sqft/per 
Office Work 

245.0 BTU/hr 
2 05.0 BTU/hr 

0.00 W/sqft 
1500.0 BTU/hr 

0.0 BTU/hr 

Lights 
Lights 
People 
People 
People 
People 

SCHEDULES 
Lighting... 
Task Lights 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type :Slab On Grade 
Perimeter : 
Slab Floor Area : 
Floor R-Value : 
Insulation R-value....: 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.00 CFM/sqft 

N 

28.0 ft 
588.0 sqft 
2.40 
0.00 

WALL 
Exp 

Gross Area 
(sqft) 

WALL 
Type 

|     WINDOW 
| Type  Qty Shade Type 

WINDOW 
Qty  Shade 

Any 
Doors? 

S 336.0  | 1 |   1    24 1 0 N 

ROOF 
Exp 

Slope   Gross 
(deg)        ( 

Area 
sqft) 

| ROOF | SKYLIGHT 
j Type |Type  Qty 

HOR       - 588.0  |    1 

No partition data for this space. 
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SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP V3.04 
****************** 

GENERAL 
Name : AHU 4 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

12-30-94 
Page  1 

*********************************************************** 

-7 Offices 
710.0 sqft 
70.0 lb/sqft 

N 
N 

Recessed 
2.50 W/sqft 
1.00 
0.00 W/sqft 

236.0 sqft/per 
Office Work 

245.0 BTU/hr 
2 05.0 BTU/hr 

0.00 W/sqft 
3000.0 BTU/hr 

0.0 BTU/hr 

Lights 
Lights 
People 
People 
People 
People 

SCHEDULES 
Lighting... 
Task Lights 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent 
INFILTRATION 
Cooling  
Heating  
Typical  
When Fan On. 
FLOOR 
Type :Slab On Grade 
Perimeter : 
Slab Floor Area : 
Floor R-Value : 
Insulation R-value....: 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.00 CFM/sqft 

N 

0.0 ft 
710.0 sqft 
2.40 
0.00 

No external wall or window data for this space. 

ROOF  Slope 
Exp   (deg) 

Gross Area 
(sqft) 

ROOF | SKYLIGHT 
Type I Type  Qty 

HOR 710.0 0 

No partition data for this space. 
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SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP V3.04 
****************** 

GENERAL 
Name : AHU 5 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

12-30-94 
Page  1 

*********************************************************** 

Acivity Room 
3545.0 sqft 

70.0 lb/sqft 
N 
N 

Recessed 
2.80 W/sqft 
1.00 
0.00 W/sqft 

177.0 sqft/per 
Office Work 

245.0 BTU/hr 
2 05.0 BTU/hr 

4500.0 W 
0.0 BTU/hr 
0.0 BTU/hr 

SCHEDULES 
Lighting... 
Task Lights 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type :Slab On Grade 
Perimeter : 
Slab Floor Area : 
Floor R-Value : 
Insulation R-value.... : 

Lights 
Lights 
Assembly Spaces 
People 
People 
People 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.00 CFM/sqft 

N 

200.0 ft 
3545.0 sqft 

2.40 
0.00 

WALL Gross Area WALL |     WINDOW WINDOW Any 
Exp (sqft) Type 1 Type Qty Shade Type Qty Shade Doors? 

W 152.0 1 |   1 0 - 1 0 - N 
E 1510.0 1 |   1 510 " 1 0 - N 
NW 385.0 1 |   1 0 " l 0 - N 
N 290.0 1 1 0 " l 0 - N 
S 476.0 1 1 0 1 0 - N 

ROOF Slope   Gross Area | ROOF | SKYLIGHT 
Exp (deg) ( sqft) 1 Type |Type Qty 

HOR       -        3545.0  |    1 

No partition data for this space. 
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SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
************************************** 

GENERAL 

12-30-94 
Page  1 

*************************************** 

Name : AHU 6 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

Travel / Kitchen 
2048.0 sqft 

70.0 lb/sqft 
N 
Y 

Recessed 
2.80 W/sqft 
1.00 
0.00 W/sqft 

165.0 sqft/per 
Office Work 

245.0 BTU/hr 
2 05.0 BTU/hr 

0.0 W 
5000.0 BTU/hr 

0.0 BTU/hr 

Lights 
Lights 
People 
People 
People 
People 

SCHEDULES 
Lighting... 
Task Lights 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type :Slab On Grade 
Perimeter : 
Slab Floor Area : 
Floor R-Value : 
Insulation R-value....: 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.00 CFM/sqft 

N 

0.0 ft 
992.0 sqft 
2.40 
0.00 

WALL 
Exp 

Gross Area  | 
(sqft) 

WALL 
Type 

|     WINDOW 
| Type  Qty  Shade 

WINDOW 
Type  Qty Shade 

Any 
Doors? 

N 325.0  | 1 |   1 0 10- N 

ROOF 
Exp 

Slope   Gross 
(deg)        ( 

Area 
sqft) 

ROOF 
Type 

| SKYLIGHT 
j Type  Qty 

HOR 2048.0 

PARTITION LOADS Type 1 Type 2 

Type : Partition 
Area : 
U-value : 
Maximum Space Temp....: 
Outside Air Temp @ Max: 
Minimum Space Temp....: 
Outside Air Temp @ Min: 

345.0 sqft 
0.080 BTU/hr/sqft/F 
95.0 F 
95.0 F 
0.0 F 
0.0 F 

Ceiling 
0.0 sqft 

0.500 BTU/hr/sqft/F 
75.0 F 
55.0 F 
75.0 F 
54.0 F 

t'l\ 



Y 
55 0 

0.100 
N 

Not Used 

Y 
N 

Not Used 

AIR SYSTEM INPUT DATA 
Name: AHU-1  Baseline 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
*********************************************************************** 

1. SYSTEM NAME AND TYPE 

Name : AHU-1  Baseline 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? 
Supply Air : 
Coil Bypass Factor : 
Fan Cycled for Cooling ? 
Supply Air Reset : 

HEATING SYSTEM DATA 
Is Central Heating Used ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....:        2135.0 CFM 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 

RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Backward Inclined or Airfoil 
Configuration :    Draw-Thru 
Fan Total Static : 2 . 0 0 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :    Backward Inclined or Airfoil 
Fan Total Static : 0.25 in.wg. 
Fan Efficiency : 54 % 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :    None 
PREHEAT COIL 
Preheat Coil Used ? N 

PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 

DEHUMIDIFICATION 
Dehumidification System Used..? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :    None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 

L-& 



AIR SYSTEM INPUT DATA 

Name: 

Type: 

AHU-1 Baseline 

CONSTANT VOLUME 
08-15-95 

HAP v3.04 

Page  2 

Single Zone CAV 

Prepared by: EINHORN YAFFEE PRESCOTT 

3. ZONE DATA 

ZONE 

T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 

Occupied Heating....(F) 

Unoccupied Heating..(F) 

Throttling Range....(F) 

Zone Heating Unit Type  
Trip Temperature (F) 

Design Supply Temperature(F) 

Fan Total Static .... (in.wg.) 

Fan Efficiency (%) 

Zone Terminal Type... 

Reheat Coil  

Direct Exhaust Airflow...(CFM) 
Direct Exhaust Fan kW (kW) 

1 

75.0 

85.0 

70.0 

55.0 

3.0 
Skin BB 

35.0 

Diffuser 

N 

0.0 
0.0 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2| 

Oil 2 3 4 5678 9012 34 5678 9 0 I 1 2 13 

Design Day  |x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|X|x|x| 
Weekday  |x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x| 
Saturday  |x|x|x|x|X|x|x|X|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x| 
Sunday  |x|X|X|x|X|X|x|x|X|X|x|x|x|x|x|x|X|X|x|X|X|X|x|x| 

Cooling Available During Unoccupied Period ?  Y 

MONTHLY SCHEDULES |JAN|FEB|MAR|APR|MAY|JUN|JUL|AUG|SEP|OCT|NOV|DEC| 

Space/Skin Heating  |XXX|XXX|XXX|XXX|   I   I   I   I   |XXX|XXX|XXX| 

Central Heating  |XXXjXXXjXXXjXXXj   I   I   I   I   I XXX|XXX|XXXj 
Central Cooling  j   j   |XXX j XXX|XXX j XXX j XXX j XXX|XXX j XXX j XXX j   j 
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AIR SYSTEM INPUT DATA 
Name: AHU-2  Baseline 12-30-94 
Type: CONSTANT VOLUME - Multizone HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SYSTEM NAME AND TYPE 

Name : AHU-2  Baseline 
Type : CONSTANT VOLUME - Multizone 
Number of Zones.:  3 

SYSTEM DESCRIPTION 

55 0 F 
0.100 

Not Used 

110 0 F 
Not Used 

Constant Airflow Rate 
4300 0 

N 
2 

2 
5 

CFM 

g, 
o 

% 

COOLING SYSTEM DATA 
Cold Deck Temperature : 
Coil Bypass Factor : 
Cold Deck Reset : 

HEATING SYSTEM DATA 
Hot Deck Temperature : 
Hot Deck Reset : 

OUTDOOR VENTILATION DATA 
Type of Control : 
Design Ventilation Airflow....: 
Dampers Open During Unocc Per.: 
Damper Leak Rate : 
SUPPLY DUCT DATA 
Duct Heat Gain : 
Duct Leakage Rate : 

RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Forward Curved 
Fan Total Static : 2 .00 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :   Backward Inclined or Airfoil 
Fan Total Static : 0.25 in.wg. 
Fan Efficiency : 54 % 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :   None 
PREHEAT COIL 
Preheat Coil Used ? N 
PRECOOL COIL 
Precool Coil Used ? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :    None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 
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AIR SYSTEM INPUT DATA 

Name: AHU-2 Baseline 

Type: CONSTANT VOLUME - Multizone 

Prepared by: EINHORN YAFFEE PRESCOTT 

08-15-95 
HAP v3.04 

Page  2 

3. ZONE DATA 

ZONE 

T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 
Occupied Heating....(F) 

Unoccupied Heating..(F) 

Throttling Range....(F) 

Zone Heating Unit Type  

Trip Temperature (F) 

Design Supply Temperature(F) 

Fan Total Static....(in.wg.) 

Fan Efficiency.. 

Zone Terminal Type 

Reheat Coil  
Diversity Factor.. 
Direct Exhaust Airflow 

Direct Exhaust Fan kW. 

(%) 

• • (%) 
(CFM) 

. (kW) 

1 

75.0 

85.0 

70.0 

55.0 

3.0 

None 

CAV MBox 

N 

100 
200.0 

0.1 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0| 
0 12 34 567 

0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2. 
8901234567890123 

Design Day  |x|x|X|X|X|X|X|X|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x| 
Weekday  |x|x|x|x|X|X|xjx|x|x|x|x|x|X|x|xjx|x|x|x|x|x|x|x| 
Saturday  |x|x|x|x|x|x|x|X|X|X|X|x|x|x|x|x|X|x|x|x|x|x|x|x| 
Sunday  jxjxjx|xjx|x|xjx|x|xjx|xjxjx|xjxjx|xjx|xjx|x|XX 

Cooling 

MONTHLY 

Available 

SCHEDULES 

During Unoccupied Period ?  Y 

JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | 

Central 

Central 

Heating.. 
Cooling.. 

XXX|XXX|XXX|XXX|    |    |    |    |XXX|XXX|XXX|XXX| 

j    |XXXjXXXiXXXjXXXjXXXjXXXjXXX|XXX|    |    | 
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55 0 
0.100 

N 
Not Used 

Y 
N 

Not Used 

AIR SYSTEM INPUT DATA 
Name: AHU-3 Baseline 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
**************************************************************** 

1. SYSTEM NAME AND TYPE 

Name : AHU-3 Baseline 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? 
Supply Air : 
Coil Bypass Factor : 
Fan Cycled for Cooling ? 
Supply Air Reset : 

HEATING SYSTEM DATA 
Is Central Heating Used ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....:        720.0 CFM 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 
RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Backward Inclined or Airfoil 
Configuration :    Draw-Thru 
Fan Total Static : 1. 50 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :    Backward Inclined or Airfoil 
Fan Total Static : 0.2 5 in.wg. 
Fan Efficiency : 54 % 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :   None 
PREHEAT COIL 
Preheat Coil Used ? N 
PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 

DEHUMIDIFICATION 
Dehumidification System Used..? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 

c-m 



AIR SYSTEM INPUT DATA 
Name: AHU-3 Baseline 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

08-15-95 
HAP v3.04 

Page  2 
******•*+****+*******************************+****+*+******************** 

ZONE DATA 

ZONE 
T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 
Occupied Heating....(F) 
Unoccupied Heating..(F) 
Throttling Range....(F) 

Zone Heating Unit Type  
Trip Temperature (F) 
Design Supply Temperature(F) 
Fan Total Static....(in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type... 
Reheat Coil  

Direct Exhaust Airflow...(CFM) 
Direct Exhaust Fan kW (kW) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

Skin BB 
35.0 

Diffuser 
N 

900.0 
0.1 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES  |0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2| 
|0|l|2|3|4|5|6|7|8|9|0|l|2|3|4|5|6|7|8|9|0|l|2|3| 

Design Day  |x|X|X|X|X|x|x|X|x|X|X|X|X|X|x|x|x|x|X|x|x|x|x|x| 
Weekday  jxjxjxjxjx|xjxjxjx|x|xjxjxjxjxjx|x|xjxjxjx|xjx|x| 
Saturday  |x|x|x|X|X|X|X|X|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x| 
Sunday  |x|x|x|x|X|X|x|x|x|x|x|x|x|x|x]x|X|x|x|x|x|x|x|x| 

Cooling Available During Unoccupied Period ?  Y 

MONTHLY SCHEDULES        |JAN|FEB|MAR|APR|MAY|JUN|JUL|AUG|SEP|OCT|NOV|DEC| 

Space/Skin Heating  |XXX|XXX|XXX|XXX|   I   I   I   I   |XXX|XXX|XXX| 
Central Heating  jXXXjXXXjXXXjXXXj   ill!   I XXX|XXX|XXXj 
Central Cooling  j   |   | XXX j XXX j XXX j XXX j XXX j XXX j XXX | XXX | XXX |   j 

C-30 



AIR SYSTEM INPUT DATA 
Name: AHU-4 Baseline 12-30-94 
Type: CONSTANT VOLUME - Multizone HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
********************************************************************** 

1. SYSTEM NAME AND TYPE 

Name : AHU-4 Baseline 
Type : CONSTANT VOLUME - Multizone 
Number of Zones.:  7 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Cold Deck Temperature : 
Coil Bypass Factor : 
Cold Deck Reset : 

HEATING SYSTEM DATA 
Hot Deck Temperature : 
Hot Deck Reset : 
OUTDOOR VENTILATION DATA 
Type of Control : 
Design Ventilation Airflow....: 
Dampers Open During Unocc Per.: 
Damper Leak Rate : 
SUPPLY DUCT DATA 
Duct Heat Gain : 
Duct Leakage Rate : 
RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Forward Curved 
Fan Total Static : 1. 50 in. wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :   Backward Inclined or Airfoil 
Fan Total Static : 0.25 in.wg. 
Fan Efficiency : 54 % 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :    None 
PREHEAT COIL 
Preheat Coil Used ? N 

PRECOOL COIL 
Precool Coil Used ? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 

55 0 F 
0.100 

Not Used 

110 0 F 
Not Used 

Constant Airflow Rate 
2160 0 

N 
2 

2 
5 

CFM 

g, 
o 

O 

o„ 
O 

C'# 



AIR SYSTEM INPUT DATA 

Name: AHU-4 Baseline 

Type: CONSTANT VOLUME - Multizone 

Prepared by: EINHORN YAFFEE PRESCOTT 

08-15-95 
HAP v3.04 

Page  2 
******************************************************************** 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 

Occupied Heating....(F) 

Unoccupied Heating..(F) 

Throttling Range....(F) 

Zone Heating Unit Type  

Trip Temperature (F) 
Design Supply Temperature(F) 

Fan Total Static .... (in.wg.) 

Fan Efficiency (%) 

Zone Terminal Type 

Reheat Coil  

Diversity Factor.. 
Direct Exhaust Airflow 

Direct Exhaust Fan kW. 

.. (%) 
(CFM) 

. (kW) 

1 

75.0 

85.0 

70.0 
55.0 

3 .0 

None 

(All Zones the Same) 

CAV MBox 

N 

100 

0.0 

0.0 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2 

0 l|2|3 4 5|6 7 8 9 0 1 2|3 4 5 6|7 8 9 0 1 2 3 

Design Day  |X|x|x|x|x|x|x|x|x|X|x|x|x|x|x|X|X|X|X|X|x|x|x|x| 
Weekday  |x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x| 
Saturday  |x|x|x|x|X|X|X|X|x|x|x|x|x|x|x|x|x|x|x|x|x|x|X|X| 
Sunday  |X|x|x|x|x|x|X|X|x|X|X|X|x|x|x|x|x|X|X|X|X|x|x|x| 

Cooling Available During Unoccupied Period ? Y 

MONTHLY SCHEDULES JAN|FEB|MAR|APR|MAY JUN|JUL|AUG SEP|OCT|NOV|DEC| 

Central 

Central 

XXX|XXX|XXX|xxx| 
j  1xxx1xxx j xxx 

1    1 
XXX|XXX|XXX 

XXX|XXX|XXX|XXX| 

XXX|XXX|    |    j 

C-32 



Y 
55 0 

0.100 
N 

Not Used 

Y 
N 

Not Used 

AIR SYSTEM INPUT DATA 
Name: AHU-5 Baseline 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
***************************************************************** 

1. SYSTEM NAME AND TYPE 

Name : AHU-5 Baseline 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? 
Supply Air : 
Coil Bypass Factor : 
Fan Cycled for Cooling ? 
Supply Air Reset : 

HEATING SYSTEM DATA 
Is Central Heating Used ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....: 960.0 CFM 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 

RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Forward Curved 
Configuration :    Draw-Thru 
Fan Total Static : 1.50 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :    Backward Inclined or Airfoil 
Fan Total Static : 0.25 in.wg. 
Fan Efficiency : 54 % 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :   None 
PREHEAT COIL 
Preheat Coil Used ? N 

PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 
DEHUMIDIFICATION 
Dehumidification System Used..? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :    None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 

C-33 



AIR SYSTEM INPUT DATA 

Name: AHU-5 Baseline 

Type: CONSTANT VOLUME - Single Zone CAV 

Prepared by: EINHORN YAFFEE PRESCOTT 

08-15-95 
HAP v3.04 

Page  2 
***************************************** + ********■*■***** + * + ******* + ****** 

3. ZONE DATA 

ZONE 

T-Stat (F) 

(F) 

(F) 

(F) 

(F) 

(F) 

Occupied Cooling... 

Unoccupied Cooling. 

Occupied Heating... 

Unoccupied Heating. 

Throttling Range... 

Zone Heating Unit Type.... 

Trip Temperature  

Design Supply Temperature(F) 

Fan Total Static .... (in.wg.) 

Fan Efficiency (%) 

Zone Terminal Type.... 

Reheat Coil  
Direct Exhaust Airflow 

Direct Exhaust Fan kW. 

(CFM) 

. (kW) 

1 

75.0 

85.0 

70.0 

55.0 

3.0 

Skin BB 

35.0 

Diffuser 

N 

0.0 

0.0 

(All Zones the Same) 

SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|1|1|1[1|1|1|1|1|1|1|2|2|2|2| 
0 12 3 4I5 6I78 9I01123456 7189012 3 

Design Day  |X|X|X|X|X|X|X|X|x|x|X|x|x|x|x|x|x|x|x|x|x|x|x|X| 
Weekday  |X|X|x|x|x|x|x|x|x|x|x|x|x|xjx|X|x|xjx|X|X|x|x|x| 
Saturday  |x|xjxjxjx|xjx|xjxjx|xjx|xjx|x|x|xjx|xjxjx|xjx|X| 
Sunday. x|x X|X x|x x|x X x x|x x x x|x x|x x|x X x x x| 

Cooling Available During Unoccupied Period ■? Y 

MONTHLY SCHEDULES JAN FEB MAR |APR MAY JUN JUL AUG SEP OCT NOV DEC| 

Space/Skin Heating  |XXX|XXX|XXX|XXX|   I   I   1   I   |XXX|XXX|XXX| 
Central Heating  jXXX|XXXjXXXjXXXj   I   I   I   j   jXXX|XXXjXXX| 

Central Cooling  j   j   | XXX | XXX j XXX j XXX | XXX | XXX | XXX j XXX j XXX |   j 

• 
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AIR SYSTEM INPUT DATA 
Name: AHU-6 Baseline 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SYSTEM NAME AND TYPE 

Name : AHU-6 Baseline 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? N 

HEATING SYSTEM DATA 
Supply Air Temperature ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control : 
Design Ventilation Airflow....: 
Dampers Open During Unocc Per.: 
Damper Leak Rate : 
SUPPLY DUCT DATA 
Duct Heat Gain : 
Duct Leakage Rate : 

RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Forward Curved 
Configuration :    Draw-Thru 
Fan Total Static : 1. 00 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :    None 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :    None 
PREHEAT COIL 
Preheat Coil Used ? N 

PRECOOL COIL 
Precool Coil Used  . . . ? N 

HUMIDIFICATION 
Humidification System Used....? N 
VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 

110 .0 
N 

F 

Not Used 

Constant Airflow Rate 
100 % 
N 
2 % 

2 Q, 
O 

5 a, 
o 

0'^ 



AIR SYSTEM INPUT DATA 

Name: AHU-6 Baseline 
Type: CONSTANT VOLUME - Single Zone CAV 

Prepared by: EINHORN YAFFEE PRESCOTT 

08-15-95 
HAP v3.04 

Page  2 
************************************************************************* 

3. ZONE DATA 

ZONE 

T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 

Occupied Heating....(F) 

Unoccupied Heating..(F) 

Throttling Range....(F) 

Zone Heating Unit Type  

Trip Temperature (F) 
Design Supply Temperature(F) 

Fan Total Static....(in.wg.) 

Fan Efficiency (%) 

Zone Terminal Type... 

Reheat Coil  
Direct Exhaust Airflow...(CFM) 
Direct Exhaust Fan kW (kW) 

1 

75.0 

85.0 

70.0 

55.0 

3.0 

Skin BB 
35.0 

Diffuser 

N 

5400.0 
1.4 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0 | 0 

Oil 
o 10 
2 3 

0| 0 

4|5 

0 | 0 

6 7 
o 10 
8 9 

1 | 1 

Oil 
1| 1 

2 3 
111 
4|5 

111 
6 I 7 

1| 1 

8 9 

2|2 

Oil 
2 I 2 ! 
2|3 

Design Day. 

Weekday.... 

Saturday... 

Sunday  

X|X 
xjx 
xjx 
XX 

X|X 

xjx 
xjx 
XX 

X|X 

xjx 
xjx 
XX 

x|x 
x|x 
xjx 
XX 

x|x 
xjx 
xjx 
x|x 

x|x 
xjx 
xjx 
XX 

x|x 
xjx 
xjx 
XX 

X|X 
xjx 
xjx 
x|x 

x|x 
xjx 
xjx 
XX 

x|x 
xjx 
xjx 
XX 

x|x 
xjx 
xjx 
XX 

x I x I 
xjxj 
x jx I 
XX 

MONTHLY SCHEDULES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Space/Skin Heating. 

Central Heating.... 

XXX XXX XXX 

XXX 

XXX 

XXX XXX XXX XXX XXX XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

6-36 



Y 
55 0 

0.100 
N 

Not Used 

Y 
N 

Not Used 

AIR SYSTEM INPUT DATA 
Name: AHU-1  PLC 12-3 0-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SYSTEM NAME AND TYPE 

Name : AHU-1  PLC 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? 
Supply Air : 
Coil Bypass Factor : 
Fan Cycled for Cooling ? 
Supply Air Reset : 

HEATING SYSTEM DATA 
Is Central Heating Used ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....:       2135.0 CFM 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 
RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Backward Inclined or Airfoil 
Configuration :    Draw-Thru 
Fan Total Static : 2 . 00 in. wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :   Backward Inclined or Airfoil 
Fan Total Static : 0.25 in.wg. 
Fan Efficiency : 54 % 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :   None 
PREHEAT COIL 
Preheat Coil Used ? N 

PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 

DEHUMIDIFICATION 
Dehumidification System Used..? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 
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AIR SYSTEM INPUT DATA 
Name: AHU-1  PLC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
********************************************************************* 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 
Occupied Heating....(F) 
Unoccupied Heating..(F) 
Throttling Range....(F) 

Zone Heating Unit Type  
Trip Temperature (F) 
Design Supply Temperature(F) 
Fan Total Static....(in.wg.) 
Fan Efficiency  

Zone Terminal Type... 
Reheat Coil  

Direct Exhaust Airflow...(CFM) 
Direct Exhaust Fan kW (kW) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

Skin BB 
35.0 

Diffuser 
N 

0.0 
0.0 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2 
012   345678901234567890123 

Design Day. 
Weekday.... 
Saturday... 
Sunday  

|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X| 
jxjx|x|x|x|x|xjx|x|xjxjx|xjx|x|x| 
Mill |x|x|x|x|x|xjxjxjx|x|x| 

X X X X X x xlx X 

Cooling Available During Unoccupied Period ?  N 

MONTHLY SCHEDULES        |JAN|FEB|MAR|APR|MAY|JUN|JUL|AUG|SEP|OCT|NOV|DEC| 

Space/Skin Heating  |XXX|XXX|XXX|   I   I   I   I   I   |XXX|XXX|XXX| 
Central Heating  |XXX|XXX|XXX|XXX    |   |   |   |XXX|XXX j XXX j XXX j 
Central Cooling  j   j   j XXX j XXX jXXX j XXX j XXX j XXX j XXX|XXX j   j   | 

C-& 



AIR SYSTEM INPUT DATA 
Name: AHU-2  PLC 12-30-94 
Type: CONSTANT VOLUME - Multizone HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
*************************************************************** 

1. SYSTEM NAME AND TYPE 

Name : AHU- 2  PLC 
Type : CONSTANT VOLUME - Multizone 
Number of Zones.:  3 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Cold Deck Temperature : 55.OF 
Coil Bypass Factor : 0.100 
Cold Deck Reset :    Not Used 

HEATING SYSTEM DATA 
Hot Deck Temperature :        110 . 0 F 
Hot Deck Reset :   Not Used 
OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....:       4300.0 CFM 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 
RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Forward Curved 
Fan Total Static : 2 . 00 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :    Backward Inclined or Airfoil 
Fan Total Static : 0.2 5 in.wg. 
Fan Efficiency : 54 % 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type.......:    None 
PREHEAT COIL 
Preheat Coil Used ? N 

PRECOOL COIL 
Precool Coil Used ? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 

c-w 



AIR SYSTEM INPUT DATA 
Name: AHU-2  PLC 
Type: CONSTANT VOLUME - Multizone 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
************************************************************************* 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling... 

Unoccupied Cooling. 
Occupied Heating... 
Unoccupied Heating. 
Throttling Range... 

Zone Heating Unit Type  
Trip Temperature (F) 
Design Supply Temperature(F) 
Fan Total Static....(in.wg.) 

(F) 
(F) 
(F) 
(F) 
(F) 

Fan Efficiency.. 
Zone Terminal Type 
Reheat Coil  

Diversity Factor.. 
Direct Exhaust Airflow 
Direct Exhaust Fan kW. 

(%) 

. . (%) 
(CFM) 
. (kw) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

None 

CAV MBox 
N 

100 
200.0 

0.1 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2 
0123456718901 23415678 90123 

Design Day. 
Weekday.... 
Saturday... 
Sunday  

| X | X | X | x S X 
j X j X j x IX j X 
I II I I 
I  I  I  IXIX 

x I x I 
xjx 
xjx 
XX 

x I x I 
xjxj 
X j X j 
XX 

X|X| 
x|x| 
x|x| 
xlxl 

x|x|x|x 
xjx|xjx 
xjx|xjx 
xl I I 

Cooling Available During Unoccupied Period ? N 

MONTHLY SCHEDULES JAN|FEB|MAR|APR|MAY JUN|JUL|AUG SEP OCT|NOV|DEC| 

Central 
Central 

Heating.. 
Cooling.. 

XXX|XXX|XXX|XXX| 
XXX XXX|XXX 

1    1 
XXX XXX|XXX 

XXX 
XXX 

XXX|XXX|XXX| 
XXX j    j 

C-c 
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Y 
55 0 

0.100 
N 

Not Used 

Y 
N 

Not Used 

AIR SYSTEM INPUT DATA 
Name: AHU-3  PLC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
*********************************************************************** 

1. SYSTEM NAME AND TYPE 

Name : AHU- 3  PLC 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? 
Supply Air : 
Coil Bypass Factor : 
Fan Cycled for Cooling ? 
Supply Air Reset : 

HEATING SYSTEM DATA 
Is Central Heating Used ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....: 720.0 CFM 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 

RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Backward Inclined or Airfoil 
Configuration :    Draw-Thru 
Fan Total Static : 1.50 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :    Backward Inclined or Airfoil 
Fan Total Static : 0 . 25 in.wg. 
Fan Efficiency : 54 % 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :   None 
PREHEAT COIL 
Preheat Coil Used ? N 

PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 
DEHUMIDIFICATION 
Dehumidification System Used..? N 
VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 

C-Hl 



AIR SYSTEM INPUT DATA 
Name: AHU-3  PLC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
************************************************************************* 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 
Occupied Heating....(F) 
Unoccupied Heating..(F) 
Throttling Range....(F) 

Zone Heating Unit Type  
Trip Temperature (F) 
Design Supply Temperature(F) 
Fan Total Static....(in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type... 
Reheat Coil  

Direct Exhaust Airflow...(CFM) 
Direct Exhaust Fan kW (kW) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

Skin BB 
35.0 

Diffuser 
N 

900.0 
0.1 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES  |0|0|0|o|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2 
I0lll2l3l4l5l6l7l8l9l0lll2l3l4l5l6l7l8l9l0lll2l3 

Design Day. 
Weekday.... 
Saturday... 
Sunday  

|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X| 
jx|x|x|x|x|xjx|x|x|x|xjxjxjxjx|x| 
j j | j j |x|x|xjx|x|x|xjxjx|x|x| 
I I I |x|x|x|x|x|x|x|x|x| I I I I 

Cooling Available During Unoccupied Period ?  N 

MONTHLY SCHEDULES        |JAN|FEB|MAR|APR|MAY|JUN|JUL|AUG|SEP|OCT|NOV|DEC| 

Space/Skin Heating  |XXX|XXX|XXX|   |   |   |   [   |   |XXX|XXX|XXX| 
Central Heating  j XXX|XXX j XXX j XXX j   j   |   j   jXXX|XXX|XXX j XXX j 
Central Cooling  j   j   |XXX|XXX jXXX|XXX|XXX j XXX j XXX j XXX|   j   j 

Mt 



AIR SYSTEM INPUT DATA 
Name: AHU-4  PLC 12-30-94 
Type: CONSTANT VOLUME - Multizone HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
**************************************************************** 

1. SYSTEM NAME AND TYPE 

Name : AHU-4  PLC 
Type : CONSTANT VOLUME - Multizone 
Number of Zones.:  7 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Cold Deck Temperature : 55.OF 
Coil Bypass Factor : 0.100 
Cold Deck Reset :   Not Used 

HEATING SYSTEM DATA 
Hot Deck Temperature :        110 . 0 F 
Hot Deck Reset :   Not Used 

OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....:       2160.0 CFM 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 
RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Forward Curved 
Fan Total Static : 1.50 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :    Backward Inclined or Airfoil 
Fan Total Static : 0.2 5 in.wg. 
Fan Efficiency : 54 % 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :   None 
PREHEAT COIL 
Preheat Coil Used ? N 
PRECOOL COIL 
Precool Coil Used ? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 

c-^ 



AIR SYSTEM INPUT DATA 
Name: AHU-4  PLC 
Type: CONSTANT VOLUME - Multizone 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
***************************************************************** 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling... 

Unoccupied Cooling. 
Occupied Heating... 
Unoccupied Heating. 
Throttling Range... 

Zone Heating Unit Type.... 
Trip Temperature  
Design Supply Temperature(F) 
Fan Total Static .... (in.wg.) 

(F) 
(F) 
(F) 
(F) 
(F) 

Fan Efficiency.. 
Zone Terminal Type 
Reheat Coil  

Diversity Factor.. 
Direct Exhaust Airflow 
Direct Exhaust Fan kW. 

(%) 

. . (%) 
(CFM) 
. (kW) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

None 

CAV MBox 
N 

100 
0.0 
0.0 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2| 
0 12|3 4|5 6 7 8|9 0 12 3 4 5 6 7 8 9 0 1 2 3 

Design Day. 
Weekday.... 
Saturday... 
Sunday  

|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X| 
|x|x|x|x|x|x|x|x|xjx|x|x|x|x|x|x| 
| j j I j jxjxjxjxjxjxjxjxjxjxjxj 

XX XX XX X XX 

Cooling Available During Unoccupied Period ? N 

MONTHLY SCHEDULES JAN|FEB|MAR|APR|MAY JUN|JUL|AUG|SEP OCT NOV|DEC| 

Central 
Central 

Heating.. 
Cooling.. 

XXX | XXX | XXX | XXX | 
j    jXXX jXXX j XXX 

1    1    xxx 
XXX jXXX XXX|XXX 

XXX 
XXX 

XXX|XXX| 

1    1 

CM 



AIR SYSTEM INPUT DATA 
Name: AHU-5  PLC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  1 
**************************************************************** 

1. SYSTEM NAME AND TYPE 

Name : AHU- 5  PLC 
Type : CONSTANT VOLUME 
Number of Zones.:  1 

Single Zone CAV 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? 
Supply Air : 
Coil Bypass Factor : 
Fan Cycled for Cooling ? 
Supply Air Reset : 

HEATING SYSTEM DATA 
Is Central Heating Used ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control : 
Design Ventilation Airflow....: 
Dampers Open During Unocc Per.: 
Damper Leak Rate : 
SUPPLY DUCT DATA 
Duct Heat Gain : 
Duct Leakage Rate : 
RETURN PLENUM DATA 
Is a Return Plenum Used ? 

SUPPLY FAN DATA 
Fan Type : 
Configuration : 
Fan Total Static : 
Fan Efficiency : 

RETURN FAN DATA 
Fan Type : 
Fan Total Static : 
Fan Efficiency : 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type : 
PREHEAT COIL 
Preheat Coil Used ? 
PRECOOL COIL 
Precool Coil Used ? 

HUMIDIFICATION 
Humidification System Used....? 
DEHUMIDIFICATION 
Dehumidification System Used..? 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type : 
SAFETY FACTORS 
Sensible Cooling Factor : 
Latent Cooling Factor : 
Heating Factor : 

Y 
55.0 F 

0.100 
N 

Not Used 

Y 
N 

Not Used 

Constant Airflow Rate 
96 0.0 CFM 

N 

2 % 

N 

Forward Curved 
Draw-Thru 

1.50 in.wg. 
54 % 

Backward Inclined or Airfoil 
0.25 in.wg. 

54 % 

None 

N 

N 

N 

N 

None 

0 % 
0 % 
0 % 

c-^ 



AIR SYSTEM INPUT DATA 
Name: AHU-5  PLC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
************************************************************************* 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 
Occupied Heating....(F) 
Unoccupied Heating..(F) 
Throttling Range....(F) 

Zone Heating Unit Type  
Trip Temperature (F) 
Design Supply Temperature(F) 
Fan Total Static....(in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type... 
Reheat Coil  

Direct Exhaust Airflow...(CFM) 
Direct Exhaust Fan kW (kW) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

Skin BB 
35.0 

Diffuser 
N 

0.0 
0.0 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|1 
0 12 3 4 567890 

1|1|1|1|1|1|1|1|1|2|2|2|2 
123415678 90123 

Design Day. 
Weekday.... 
Saturday... 
Sunday  

|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X| 
jxjxjx|xjx|x|xjx|x|x|x|xjxjxjxjx| 
j j j I j |x|x|xjx|xjxjxjx|x|x|x| 
I I I |x|x|xlx|x|xlx|x|x| I I I I 

Cooling Available During Unoccupied Period ?  N 

MONTHLY SCHEDULES        I JAN IFEBI MAR I APR I MAY IJUNIJULIAUGI SEP IOCTINOVI DEC I 

Space/Skin Heating  |XXX|XXX|XXX|   I   I   I   I   I   |XXX|XXX|XXX| 
Central Heating  jXXXjXXXjXXXjXXXj   j   j   j   jXXXjXXX|XXXjXXX| 
Central Cooling  j   j   j XXX j XXX j XXX j XXX j XXX|XXX j XXX j XXX j   j   j 

Mb 



AIR SYSTEM INPUT DATA 
Name: AHU-6  PLC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************* 

1. SYSTEM NAME AND TYPE 

Name : AHU- 6  PLC 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? N 

HEATING SYSTEM DATA 
Supply Air Temperature ?        110 . 0 F 
Fan Cycled for Heating ? N 
Supply Air Reset :   Not Used 

OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....: 100 % 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 

RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Forward Curved 
Configuration :    Draw-Thru 
Fan Total Static : 1.00 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :    None 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :    None 
PREHEAT COIL 
Preheat Coil Used ? N 

PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 

cw 



AIR SYSTEM INPUT DATA 
Name: AHU-S  PLC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
************************************************************************* 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 
Occupied Heating....(F) 
Unoccupied Heating..(F) 
Throttling Range....(F) 

Zone Heating Unit Type 
Trip Temperature.... 
Design Supply Temperature(F) 
Fan Total Static .... (in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type... 
Reheat Coil  

Direct Exhaust Airflow...(CFM) 
Direct Exhaust Fan kW (kW) 

(F) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

Skin BB 
35.0 

Diffuser 
N 

5400.0 
1.4 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES  |o|o|0|o|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2| 
0|l2|3|4|5 6|7|8|9 0|l2|3|4 5|6|7|8|9|0|l|2 3 

Design Day  1 1 1 1 1 1 1 |x|x|x|x|x|x|x|x|x|x|X|X|X|X | X | X | | 
Weekday  | | | | | | | |X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X| | 
Saturday  | | | | | | | | | | | | |x|x|x|x|x|x|x|x|x|x|x| | 
Sunday  | | | | | | | | | | |x|x|x|x|x|x|x|x|x| | | | | | 

MONTHLY SCHEDULES        |JAN|FEB|MAR|APR|MAY|JUN|JUL|AUG|SEP|OCT|NOV|DEC| 

Space/Skin Heating  |XXX|XXX|XXX|   |   |   |   |   |   |XXX|XXX|XXX| 
Central Heating  |XXX|XXX|XXX|XXX|   |   |   |   |XXX|XXX|XXX|XXX| 

MB 



Y 
55 0 

0.100 
N 

Not Used 

Y 
N 

Not Used 

AIR SYSTEM INPUT DATA 
Name: AHU-1  DDC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************ 

1. SYSTEM NAME AND TYPE 

Name : AHU-1  DDC 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? 
Supply Air : 
Coil Bypass Factor : 
Fan Cycled for Cooling ? 
Supply Air Reset : 

HEATING SYSTEM DATA 
Is Central Heating Used ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....:       2135.0 CFM 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 
RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Backward Inclined or Airfoil 
Configuration :    Draw-Thru 
Fan Total Static : 2 . 00 in. wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :   Backward Inclined or Airfoil 
Fan Total Static : 0.25 in.wg. 
Fan Efficiency : 54 % 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :    Integrated Enthalpy 
OA Upper Cutoff Temp : 95 . 0 F 
OA Lower Cutoff Temp : 0.0F 
PREHEAT COIL 
Preheat Coil Used ? N 
PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 
DEHUMIDIFICATION 
Dehumidification System Used..? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 

c-w 



AIR SYSTEM INPUT DATA 
Name: AHU-1  DDC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
********************************************************************* 

2. SYSTEM DESCRIPTION (CONTINUED) 

SAFETY FACTORS 
Sensible Cooling Factor. 
Latent Cooling Factor... 
Heating Factor  

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 
Occupied Heating....(F) 
Unoccupied Heating..(F) 
Throttling Range....(F) 

Zone Heating Unit Type  
Trip Temperature (F) 
Design Supply Temperature(F) 
Fan Total Static....(in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type  
Reheat Coil  

Direct Exhaust Airflow...(CFM) 
Direct Exhaust Fan kW (kW) 

1 
75 0 
85 0 
70 0 
55 0 

3 0 
Sk in  BB 

35 0 

Diffuser 
N 

0.0 
0.0 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|1|1|1|1|1|1|1|1|1|1|2|2|2|2 
Oil   2   34   5   6   7   8   9   0   1   2|3   4   5|6   7   8   90123 

Design Day. 
Weekday.... 
Saturday... 
Sunday  

|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X| 
|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x| 
I I I I I |x|xjxjxjxjx|x|x|xjxjxj 

XX X XX X X XX      I 

Cooling Available During Unoccupied Period ?  N 

MONTHLY SCHEDULES        I JAN IFEBI MAR I APR I MAY IJUNIJULIAUGI SEP IOCTINOVI DEC I 

Space/Skin Heating  |XXX|XXX|XXX|   I   I   I   I   I   |XXX|XXX|XXX| 
Central Heating  |XXX|XXX|XXX|XXX j   |   |   |   |XXX j XXX j XXX j XXX j 
Central Cooling  |   j   jXXX|XXX|XXX|XXX|XXX j XXX j XXX j XXX j   j   j 

£-52> 



AIR SYSTEM INPUT DATA 
Name: AHU-2  DDC 
Type: CONSTANT VOLUME - Multizone 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  1 
**************************************************************** 

1. SYSTEM NAME AND TYPE 

Name : AHU- 2  DDC 
Type : CONSTANT VOLUME - Multizone 
Number of Zones.:  3 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Cold Deck Temperature : 
Coil Bypass Factor : 
Cold Deck Reset : 
Maximum Reset Temperature : 
HEATING SYSTEM DATA 
Hot Deck Temperature : 
Hot Deck Reset : 
Minimum Reset Temperature : 
OUTDOOR VENTILATION DATA 
Type of Control : 
Design Ventilation Airflow....: 
Dampers Open During Unocc Per.: 
Damper Leak Rate : 
SUPPLY DUCT DATA 
Duct Heat Gain : 
Duct Leakage Rate : 
RETURN PLENUM DATA 
Is a Return Plenum Used ? 

SUPPLY FAN DATA 
Fan Type : 
Fan Total Static : 
Fan Efficiency : 

RETURN FAN DATA 
Fan Type : 
Fan Total Static : 
Fan Efficiency : 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type : 
OA Upper Cutoff Temp : 
OA Lower Cutoff Temp : 
PREHEAT COIL 
Preheat Coil Used ? 

PRECOOL COIL 
Precool Coil Used ? 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type : 
SAFETY FACTORS 
Sensible Cooling Factor : 
Latent Cooling Factor : 
Heating Factor : 

55.0 F 
0.100 

Greatest Demand 
50.0 F 

110.0 F 
Greatest Demand 

90.0 F 

Constant Airflow Rate 
4300.0 CFM 

N 
2 % 

2 % 
5 % 

N 

Forward Curved 
2.00 in.wg. 

54 % 

Backward Inclined or Airfoil 
0.25 in.wg. 

54 % 

Integrated Enthalpy 
95.0 F 
0.0 F 

N 

N 

None 

0 % 
0 % 
0 % 

C-& 



AIR SYSTEM INPUT DATA 
Name: AHU-2  DDC 
Type: CONSTANT VOLUME - Multizone 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
**************************************************************** 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling... 

Unoccupied Cooling. 
Occupied Heating... 
Unoccupied Heating. 
Throttling Range... 

Zone Heating Unit Type  
Trip Temperature (F) 
Design Supply Temperature(F) 
Fan Total Static .... (in.wg.) 

(F) 
(F) 
(F) 
(F) 
(F) 

Fan Efficiency.. 
Zone Terminal Type 
Reheat Coil  

Diversity Factor.. 
Direct Exhaust Airflow 
Direct Exhaust Fan kW. 

(%) 

. • (%) 
(CFM) 
. (kw) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

None 

CAV MBox 
N 

100 
200.0 

0.1 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2| 
0 123 45 6178901234567890123 

Design Day. 
Weekday.... 
Saturday... 
Sunday  

|x|x|x|x|x|x|x| 
|xjx|x|xjx|x|xj 
I I I I I |x|x| 
I I I Ixlxlxlxl 

x I x I x I x I 
X j x IX j X j 
X j X j X j X j 
XX X X 

X|X| 
X|X 
x|x| 
xl 

X|X|X| 
x|x|x| 
xlxlxl 

Cooling Available During Unoccupied Period ? N 

MONTHLY SCHEDULES JAN FEB MAR | APR | MAY JUN|JUL|AUG|SEP OCT|NOV|DEC| 

Central 
Central 

Heating.. 
Cooling.. 

XXX|XXX|XXX|XXX| 
j   ,. | XXX XXX XXX 

1  1  1xxx 
XXX|XXX|XXX|XXX 

XXX|XXX|XXX| 
XXX|    |    | 

C'ZZ* 



AIR SYSTEM INPUT DATA 
Name: AHU-3  DDC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  1 
***************************************************************** 

1. SYSTEM NAME AND TYPE 

Name : AHU- 3  DDC 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? 
Supply Air : 
Coil Bypass Factor : 
Fan Cycled for Cooling ? 
Supply Air Reset : 

HEATING SYSTEM DATA 
Is Central Heating Used ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control : 
Design Ventilation Airflow....: 
Dampers Open During Unocc Per.: 
Damper Leak Rate : 
SUPPLY DUCT DATA 
Duct Heat Gain : 
Duct Leakage Rate : 

RETURN PLENUM DATA 
Is a Return Plenum Used ? 

SUPPLY FAN DATA 
Fan Type : 
Configuration : 
Fan Total Static : 
Fan Efficiency : 

RETURN FAN DATA 
Fan Type : 
Fan Total Static : 
Fan Efficiency : 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type : 
OA Upper Cutoff Temp : 
OA Lower Cutoff Temp : 
PREHEAT COIL 
Preheat Coil Used ? 

PRECOOL COIL 
Precool Coil Used ? 

HUMIDIFICATION 
Humidification System Used....? 

DEHUMIDIFICATION 
Dehumidification System Used..? 
VENTILATION HEAT RECLAIM 
Reclaim Unit Type : 

Y 
55.0 F 

0.100 
N 

Not Used 

Y 
N 

Not Used 

Constant Airflow Rate 
72 0.0 CFM 

N 
2 % 

5 

N 

Backward Inclined or Airfoil 
Draw-Thru 

1.50 in.wg. 
54 % 

Backward Inclined or Airfoil 
0.25 in.wg. 

54 % 

Integrated Enthalpy 
95.0 F 
0.0 F 

N 

N 

N 

N 

None 

C-& 



AIR SYSTEM INPUT DATA 

Name: AHU-3  DDC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
************************************************************************* 

2. SYSTEM DESCRIPTION (CONTINUED) 

SAFETY FACTORS 
Sensible Cooling Factor. 
Latent Cooling Factor... 
Heating Factor  

0 % 
0 % 
0 % 

ZONE DATA 

ZONE 
T-Stat (F) 

(F) 
(F) 
(F) 
(F) 

(F) 

Occupied Cooling... 
Unoccupied Cooling. 
Occupied Heating... 
Unoccupied Heating. 
Throttling Range... 

Zone Heating Unit Type.... 
Trip Temperature  
Design Supply Temperature(F) 
Fan Total Static .... (in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type.... 
Reheat Coil  

Direct Exhaust Airflow 
Direct Exhaust Fan kW. 

(CFM) 
. (kW) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

Skin BB 
35.0 

Diffuser 
N 

900.0 
0.1 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0| 
0 12 34 56 

0|0|0|1[1|1|1|1|1|1|1|1|1'|2|2|2|2 
78901234567890123 

Design Day. 
Weekday.... 
Saturday... 
Sunday  

|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x| 
|xjx|xjx|x|x|xjxjx|xjxjxjx|x|x|x| 
I I I I j jx|x|x|x|x|xjxjxjxjxjxj 

X X X X X X x xlx 

Cooling Available During Unoccupied Period ? N 

MONTHLY SCHEDULES        |JAN |FEB|MAR|APR|MAY|JUN|JUL|AUG|SEP|OCT|NOV|DEC| 

Space/Skin Heating  |XXX|XXX|XXX|   I   I   I   I   I   |XXX|XXX|XXX| 
Central Heating  j XXX|XXX j XXX j XXX j   j   |   |   |XXX j XXX j XXX|XXX j 
Central Cooling  j   |   |XXX|XXX j XXX jXXX j XXX|XXX j XXX|XXX j   j   j 

C'Ff 



AIR SYSTEM INPUT DATA 
Name: AHU-4  DDC 
Type: CONSTANT VOLUME - Multizone 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP V3.04 

Page  1 
************ + ** + ■*■*************************************** + **************** 

1. SYSTEM NAME AND TYPE 

Name : AHU-4  DDC 
Type : CONSTANT VOLUME - Multizone 
Number of Zones.:  7 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Cold Deck Temperature : 
Coil Bypass Factor : 
Cold Deck Reset : 
Maximum Reset Temperature : 
HEATING SYSTEM DATA 
Hot Deck Temperature : 
Hot Deck Reset : 
Minimum Reset Temperature : 
OUTDOOR VENTILATION DATA 
Type of Control : 
Design Ventilation Airflow....: 
Dampers Open During Unocc Per. : 
Damper Leak Rate : 
SUPPLY DUCT DATA 
Duct Heat Gain : 
Duct Leakage Rate : 

RETURN PLENUM DATA 
Is a Return Plenum Used ? 

SUPPLY FAN DATA 
Fan Type : 
Fan Total Static : 
Fan Efficiency : 

RETURN FAN DATA 
Fan Type : 
Fan Total Static : 
Fan Efficiency : 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type : 
OA Upper Cutoff Temp : 
OA Lower Cutoff Temp : 
PREHEAT COIL 
Preheat Coil Used ? 
PRECOOL COIL 
Precool Coil Used ? 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type : 
SAFETY FACTORS 
Sensible Cooling Factor : 
Latent Cooling Factor : 
Heating Factor : 

55.0 F 
0.100 

Greatest Demand 
60.0 F 

110.0 F 
Greatest Demand 

90.0 F 

Constant Airflow Rate 
2160.0 CFM 

N 
2 % 

2 % 
5 % 

N 

Forward Curved 
1.50 in.wg. 

54 % 

Backward Inclined or Airfoil 
0.25 in.wg. 

54 % 

Integrated Enthalpy 
95.0 F 
0.0 F 

N 

None 

N 

0 % 
0 % 
0 % 

£-55" 



AIR SYSTEM INPUT DATA 
Name: AHU-4  DDC 
Type: CONSTANT VOLUME - Multizone 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
************************************************************************* 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 
Occupied Heating....(F) 
Unoccupied Heating..(F) 
Throttling Range....(F) 

Zone Heating Unit Type  
Trip Temperature (F) 
Design Supply Temperature(F) 
Fan Total Static....(in.wg.) 
Fan Efficiency.. 

Zone Terminal Type 
Reheat Coil  

Diversity Factor.. 
Direct Exhaust Airflow 
Direct Exhaust Fan kW. 

(%) 

- . (%) 
(CFM) 
. (kW) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

None 

CAV MBox 
N 

100 
0.0 
0.0 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2| 
0 l|2 3 4 5 6 7|8 9 0 l|2 3 4 5 6 7 8 9 0 1 2 3 

Design Day. 
Weekday.... 
Saturday... 

|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X| 
jx|xjx|x|x|x|x|xjxjx|x|x|xjxjxjx| 

X X X X X X X X X XX 
Sunday  | | | | | | | | | | |x|x|x|x|x|x|x|x|x| | | | | | 

Cooling Available During Unoccupied Period ? N 

MONTHLY SCHEDULES        |JAN|FEB|MAR|APR|MAY|JUN|JUL|AUG|SEP|OCT|NOV|DEC| 

Central Heating  |XXX|XXX|XXX|XXX|   |   |   |   |XXX|XXX|XXX|XXX| 
Central Cooling  |   |   |XXX|XXX|XXX|XXX|XXX|XXX|XXX|XXX|   |   | 

C'^(* 



Y 
55 0 

0.100 
N 

Not Used 

Y 
N 

Not Used 

AIR SYSTEM INPUT DATA 
Name: AHU-5  DDC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
********************************************************************* 

1. SYSTEM NAME AND TYPE 

Name : AHU- 5  DDC 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? 
Supply Air : 
Coil Bypass Factor : 
Fan Cycled for Cooling ? 
Supply Air Reset : 

HEATING SYSTEM DATA 
Is Central Heating Used ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....:        960.0 CFM 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 

RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Forward Curved 
Configuration :    Draw-Thru 
Fan Total Static : 1.50 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :    Backward Inclined or Airfoil 
Fan Total Static : 0.2 5 in.wg. 
Fan Efficiency : 54 % 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :    Integrated Enthalpy 
OA Upper Cutoff Temp : 95 . 0 F 
OA Lower Cutoff Temp : 0.0F 
PREHEAT COIL 
Preheat Coil Used ? N 
PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 
DEHUMIDIFICATION 
Dehumidification System Used..? N 
VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 

c-$i 



AIR SYSTEM INPUT DATA 
Name: AHU-5  DDC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
************************************************************************* 

2. SYSTEM DESCRIPTION (CONTINUED) 

SAFETY FACTORS 
Sensible Cooling Factor. 
Latent Cooling Factor... 
Heating Factor  

0 % 
0 % 
0 % 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 
Occupied Heating....(F) 
Unoccupied Heating..(F) 
Throttling Range....(F) 

Zone Heating Unit Type  
Trip Temperature (F) 
Design Supply Temperature(F) 
Fan Total Static .... (in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type... 
Reheat Coil  

Direct Exhaust Airflow...(CFM) 
Direct Exhaust Fan kW (kW) 

1 
75 0 
85 0 
70 0 
55 0 
3 0 

Sk in BB 
35 .0 

(All Zones the Same) 

Diffuser 
N 

0.0 
0.0 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|1|1|1|1|1|1|1|1|1|1|2|2|2|2 
012345678 9 Oil 2 3 4 5 6 7 8 9 Oil 2 3 

Design Day. 
Weekday.... 
Saturday... 

|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X| 
|xjx|x|xjx|x|xjx|xjxjx|x|x|xjxjxj 

x|x X X X X X X x x|x 
Sunday. 1 1 1 1  1 1 1 x|x x|x x x x|x x| 1 1  1 
Cooling Available During Unoc : cupied Peri 3d ? N 

MONTHLY SCHEDULES JAN FEB MAR |APR |MAY JUN JUL AUG SEP OCT NOV DEC| 

Space/Skin Heating  |XXX|XXX|XXX|       I   I   I   I   |XXX|XXX|XXX| 
Central Heating  j XXX j XXX j XXX j XXX j   j   j   j   jXXX j XXX j XXX j XXX j 
Central Cooling  |   |   |XXX j XXX j XXX j XXX j XXX j XXX j XXX jXXX|   j   j 

c-& 



AIR SYSTEM INPUT DATA 
Name: AHU-6  DDC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
*********************************************************************** 

1. SYSTEM NAME AND TYPE 

Name : AHU- 6  DDC 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? N 

HEATING SYSTEM DATA 
Supply Air Temperature ?        110 . 0 F 
Fan Cycled for Heating ? N 
Supply Air Reset :   Not Used 

OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....: 100 % 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 
RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Forward Curved 
Configuration :   Draw-Thru 
Fan Total Static : 1.00 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :   None 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :    None 
PREHEAT COIL 
Preheat Coil Used ? N 
PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 

W 



AIR SYSTEM INPUT DATA 
Name: AHU-6  DDC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
********************************************************************* 

3. ZONE DATA 

(F) 
(F) 
(F) 
(F) 
(F) 

ZONE 
T-Stat Occupied Cooling... 

Unoccupied Cooling. 
Occupied Heating... 
Unoccupied Heating. 
Throttling Range... 

Zone Heating Unit Type.... 
Trip Temperature  
Design Supply Temperature(F) 
Fan Total Static....(in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type.... 
Reheat Coil  

Direct Exhaust Airflow 
Direct Exhaust Fan kW. 

(F) 

CFM) 
(kW) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

Skin BB 
35.0 

Diffuser 
N 

5400.0 
1.4 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES  |0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2| 
0|l|2|34|56|78|90|l2|34|5|6789|0|l|2|3| 

Design Day  1 1 1 1 1 1 1 |x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x| | 
Weekday  | | |   |   | |x|x|x|x|x|x|x|x|x|x|x|x|x|x|x|x| | 
Saturday  | | | | | | | | | | | | |x|x|x|x|x|x|x|x|x|x|x| | 
Sunday  | | | | | | | | | | |x|x|x|x|x|x|x|x|x| | | | | | 

MONTHLY SCHEDULES        |JAN|FEB|MAR|APR|MAY|JUN|JUL|AUG|SEP|OCT|NOV|DEC| 

Space/Skin Heating  |XXX|XXX|XXX|   |   1   1   1   1   |XXX|XXX|XXX| 
Central Heating  |XXX|XXX|XXX|XXX|   |   |   |   |XXX|XXX|XXX|XXX| 

C'Oo 



AIR SYSTEM INPUT DATA 
Name: AHU-1  Baseline 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  l 
************************************************************************* 

1. SPACE SELECTION 

Space Name             Qty 

SPACES IN ZONE  1 (Zone 1) 

Space Name Qty 

2. AHU-1  Assembly / Travel  1 

CM 



AIR SYSTEM INPUT DATA 
Name: AHU-2  Baseline 12-30-94 
Type: CONSTANT VOLUME - Multizone HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
***************************************************************** 

1. SPACE SELECTION 

Space Name Qty        Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

3. AHU 2-1 Multi-Purpose     1 

SPACES IN ZONE  2 (Zone 2) 

4. AHU 2-2 Stage 1 

SPACES IN ZONE  3 (Zone 3) 

5. AHU 2-3 Multi-Purpose     1 

CM 



AIR SYSTEM INPUT DATA 
Name: AHU-3 Baseline 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************** 

1. SPACE SELECTION 

Space Name Qty Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

6. AHU 3  Concourse 1 

C'(** 



AIR SYSTEM INPUT DATA 
Name: AHU-4 Baseline 12-30-94 
Type: CONSTANT VOLUME - Multizone HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
******************************************************************* 

1. SPACE SELECTION 

Space Name Qty        Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

7. AHU 4-1 Music Room        1 

SPACES IN ZONE  2 (Zone 2) 

8. AHU 4-2 TV Room 1 

SPACES IN ZONE  3 (Zone 3) 

9. AHU 4-3 Mini Auditorium  1 

SPACES IN ZONE  4 (Zone 4) 

10. AHU 4-4 Crafts Room       1 

SPACES IN ZONE  5 (Zone 5) 

11. AHU 4-5 Reading Room     1 

SPACES IN ZONE  6 (Zone 6) 

12. AHU 4-6 Office 1 

SPACES IN ZONE  7 (Zone 7) 

13. AHU 4-7 Offices 1 

CM 



AIR SYSTEM INPUT DATA 
Name: AHU-5 Baseline 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 

1. SPACE SELECTION 

Space Name Qty Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

14. AHU 5 Acivity Room 1 

C-bf 



AIR SYSTEM INPUT DATA 
Name: AHU-6 Baseline 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************* 

1. SPACE SELECTION 

Space Name Qty Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

15. AHU 6 Travel / Kitchen 1 

c-u 



AIR SYSTEM INPUT DATA 
Name: AHU-1  PLC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SPACE SELECTION 

Space Name            Qty Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

2. AHU-1 Assembly / Travel  1 

C-&1 



AIR SYSTEM INPUT DATA 
Name: AHU-2  PLC 12-30-94 
Type: CONSTANT VOLUME - Multizone HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
********************************************************************* 

1. SPACE SELECTION 

Space Name Qty        Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

3. AHU 2-1 Multi-Purpose     1 

SPACES IN ZONE  2 (Zone 2) 

4. AHU 2-2 Stage 1 

SPACES IN ZONE  3 (Zone 3) 

5. AHU 2-3 Multi-Purpose     1 

t'l£ 



AIR SYSTEM INPUT DATA 
Name: AHU-3  PLC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SPACE SELECTION 

Space Name Qty Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

6. AHU 3  Concourse 1 

C-M 



AIR SYSTEM INPUT DATA 
Name: AHU-4  PLC 
Type: CONSTANT VOLUME - Multizone 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  1 
********************************************************************** 

1. SPACE SELECTION 

Space Name 

SPACES IN ZONE  1 (Zone 1) 

Qty Space Name Qty 

7. AHU 

SPACES IN 

4-1 Music Room 

ZONE  2 (Zone 2) 

8. AHU 

SPACES IN 

4-2 TV Room 

ZONE  3 (Zone 3) 

9. AHU 

SPACES IN 

4-3 Mini Auditorium 

ZONE  4 (Zone 4) 

10. AHU 

SPACES IN 

4-4 Crafts Room 

ZONE  5 (Zone 5) 

11. AHU 

SPACES IN 

4-5 Reading Room 

ZONE  6 (Zone 6) 

12. AHU 

SPACES IN 

13. AHU 

4-6 Office 

ZONE  7 (Zone 7) 

4-7 Offices 

C'lo 



AIR SYSTEM INPUT DATA 
Name: AHU-5  PLC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3 . 04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************** 

1. SPACE SELECTION 

Space Name 

SPACES IN ZONE  1 (Zone 1) 

Qty Space Name Qty 

14. AHU 5 Acivity Room 1 

C'l\ 



AIR SYSTEM INPUT DATA 
Name: AHU-S  PLC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP V3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
**************************************************************** 

1. SPACE SELECTION 

Space Name Qty        Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

15. AHU 6 Travel / Kitchen    1 

C-ll 



AIR SYSTEM INPUT DATA 
Name: AHU-1  DDC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
***************************************************************** 

1. SPACE SELECTION 

Space Name Qty        Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

2. AHU-1  Assembly / Travel  1 

C'V 



AIR SYSTEM INPUT DATA 
Name: AHU-2  DDC 12-3 0-94 
Type: CONSTANT VOLUME - Multizone HAP v3 . 04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
********************************************************************* 

1. SPACE SELECTION 

Space Name Qty        Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

3. AHU 2-1 Multi-Purpose     1 

SPACES IN ZONE  2 (Zone 2) 

4. AHU 2-2 Stage 1 

SPACES IN ZONE  3 (Zone 3) 

5. AHU 2-3 Multi-Purpose    1 

£'7V 



AIR SYSTEM INPUT DATA 
Name: AHU-3  DDC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SPACE SELECTION 

Space Name Qty Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

6. AHU 3  Concourse 1 

C-1? 



AIR SYSTEM INPUT DATA 
Name: AHU-4  DDC 
Type: CONSTANT VOLUME - Multizone 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  1 
************************************************************************* 

1. SPACE SELECTION 

Space Name 

SPACES IN ZONE  1 (Zone 1) 

Qty Space Name Qty 

7. AHU 

SPACES IN 

4-1 Music Room 

ZONE  2 (Zone 2) 

8. AHU 

SPACES IN 

4-2 TV Room 

ZONE  3 (Zone 3) 

9. AHU 4-3 Mini Auditorium 

SPACES IN ZONE  4 (Zone 4) 

10. AHU 

SPACES IN 

4-4 Crafts Room 

ZONE  5 (Zone 5) 

11. AHU 

SPACES IN 

4-5 Reading Room 

ZONE  6 (Zone 6) 

12. AHU 

SPACES IN 

13. AHU 

4-6 Office 

ZONE  7 (Zone 7) 

4-7 Offices 

C'% 



AIR SYSTEM INPUT DATA 
Name: AHU-5  DDC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************** 

1. SPACE SELECTION 

Space Name 

SPACES IN ZONE  1 (Zone 1) 

Qty Space Name Qty 

14. AHU 5 Acivity Room 1 

c-v 



AIR SYSTEM INPUT DATA 
Name: AHU-6  DDC 12-3 0-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SPACE SELECTION 

Space Name Qty Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

15. AHU 6 Travel / Kitchen 1 

C-73 



PLANT INPUT DATA 
Plant: Cooling Plant - Baseline 
Prepared By: EINHORN YAFFEE PRESCOTT 

12-30-94 
Page  1 

************************************************************************* 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Cooling Plant - Baseline 
Classification : Cooling 
Type : Air-Cooled Chiller 
Type of simulation model....: Computer-Generated 
Type of chiller : A/C Reciprocating 

AIR SYSTEM SELECTIONS 

Air System Name Type     Quantity 

1. AHU-1  Baseline  (SZ CAV) 1 
2. AHU-2  Baseline  (MZ) 1 
3. AHU-3 Baseline  (SZ CAV) 1 
4. AHU-4 Baseline  (MZ) 1 
5. AHU-5 Baseline  (SZ CAV) 1 

AIR-COOLED RECIPROCATING CHILLER DATA 

Estimated maximum cooling load...:      NA 
Chiller capacity at design : 112.0 Tons 
Chiller input power at design....: 1.200 kW/Ton 
Chiller configuration : Mult. Compressors / Ckt. , Unloaded 
Is chilled water reset used ?       N 
Is hot gas bypass used ?       N 
% load for minimum unloading : 2 0.0 % 
Crankcase heater kW : 0.000 kW 

PUMP AND PIPING SYSTEM DATA 

Pump Efficiencies     Pump    Piping 
Pump or Delta-T   Head  Mech  Elec    Power Gain/Loss 
Piping System (F) (ft wg)    (%)    (%)      (kW)        (%) 

Chilled Water 10.0   54.00   80.0   89.0      3.84        5.0 

C'll 



PLANT INPUT DATA 
Plant: Heating Plant - Baseline 12-30-94 
Prepared By: EINHORN YAFFEE PRESCOTT Page  1 
*********************************************************** 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Heating Plant - Baseline 
Classification : Heating 
Type : Hot Water Boiler 

AIR SYSTEM SELECTIONS 

Heating Coil Category 
Air System Name Pre-Heat  Central  Terminal  Zone  , .,,-7- 

1. AHU-1 Baseline  - 1 - 1 
2. AHU-2  Baseline  - 1 
3. AHU-3 Baseline  - 1 - 1       ' 
4. AHU-4 Baseline  - 1 - -       . f\ 
5. AHU-5 Baseline  - 1 - 1       <x ' 
6. AHU-6 Baseline  - 1 - 1 

HOT WATER BOILER DATA 

Estimated maximum heating load...: 1425.6 MBH 
Gross output at design : 1339.0 MBH 
Energy input at design : 1575.0 MBH 
Overall efficiency at design : 85.0 % 
Fuel or energy type : Nat. Gas 
Combustion air blower kW : 0.685 kW 

BOILER PART-LOAD PERFORMANCE DATA 

% Load Overall Eff. (%)    % Load Overall Eff. (%) 

90 85.0 40 85.0 
80 85.0 30 85.0 
70 85.0 20 85.0 
60 85.0 10 85.0                   ■'■,.■' 
5 0 8 5.0 0         0.0 

PUMP AND PIPING SYSTEM DATA 

Pump  Efficiencies     Pump    Piping 
Pump or Delta-T   Head  Mech  Elec    Power Gain/Loss 
Piping System (F) (ft wg)    (%)    (%)      (kW)        (%) 

Hot Water 20.0   48.00   75.0   89.0      1.81        5.0 

a- si-- 
;„v,<.i.> 5 V, o' 



PLANT INPUT DATA 
Plant: Cooling Plant - PLC 12-30-94 
Prepared By: EINHORN YAFFEE PRESCOTT Page  1 
it************************************************************************ 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Cooling Plant - PLC 
Classification : Cooling 
Type : Air-Cooled Chiller 
Type of simulation model....: Computer-Generated 
Type of chiller : A/C Reciprocating 

AIR SYSTEM SELECTIONS 

Air System Name Type     Quantity 

7. AHU-1  PLC   (SZ CAV)       1 
8. AHU-2  PLC   (MZ) 1 
9. AHU-3  PLC    (SZ CAV)       1 

10. AHU-4  PLC    (MZ) 1 
11. AHU-5  PLC    (SZ CAV)       1 

AIR-COOLED RECIPROCATING CHILLER DATA 

Estimated maximum cooling load...:      NA 
Chiller capacity at design : 112.0 Tons 
Chiller input power at design....: 1.200 kW/Ton 
Chiller configuration : Mult. Compressors / Ckt. , Unloaded 
Is chilled water reset used ?       N 
Is hot gas bypass used ?       N 
% load for minimum unloading : 20.0 % 
Crankcase heater kW : 0.000 kW 

PUMP AND PIPING SYSTEM DATA 

Pump  Efficiencies     Pump    Piping 
Pump or Delta-T   Head  Mech  Elec    Power Gain/Loss 
Piping System (F) (ft wg)    (%)    (%)      (kW)        (%) 

Chilled Water 10.0   54.00   80.0   89.0     3.84       5.0 

w 



PLANT INPUT DATA 
Plant: Heating Plant - PLC 08-15-95 
Prepared By: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Heating Plant - PLC 
Classification : Heating 
Type : Hot Water Boiler 

AIR SYSTEM SELECTIONS 

Heating Coil Category 
Air System Name Pre-Heat  Central  Terminal  Zone 

7. AHU-1  PLC    - 1-1 
8. AHU-2  PLC    - 1        -       - 
9. AHU-3  PLC    - 1-1 

10. AHU-4  PLC    - 1 
11. AHU- 5  PLC    - 1        -       1 
12. AHU-6  PLC    - 1-1 

HOT WATER BOILER DATA 

Estimated maximum heating load...: 1416.1 MBH 
Gross output at design : 1339.0 MBH 
Energy input at design : 1575 . 3 MBH 
Overall efficiency at design : 85.0 % 
Fuel or energy type : Nat. Gas 
Combustion air blower kW : 0.685 kW 

BOILER PART-LOAD PERFORMANCE DATA 

% Load Overall Eff. (%)    % Load Overall Eff. (%) 

90 85.0 40 85.0 
80 85.0 30 85.0 
70 85.0 20 85.0 
60 85.0 10 85.0 
50 85.0 0 0.0 

PUMP AND PIPING SYSTEM DATA 

Pump Efficiencies     Pump    Piping 
Pump or Delta-T   Head  Mech  Elec    Power Gain/Loss 
Piping System (F) (ft wg)    (%)    (%)      (kW)        (%) 

Hot Water 20.0   48.00   75.0   89.0      1.81        5.0 

C'&z 



PLANT INPUT DATA 
Plant: Cooling Plant - DDC 12-30-94 
Prepared By: EINHORN YAFFEE PRESCOTT Page  l 
************************************************************************* 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Cooling Plant - DDC 
Classification : Cooling 
Type : Air-Cooled Chiller 
Type of simulation model....: Computer-Generated 
Type of chiller : A/C Reciprocating 

AIR SYSTEM SELECTIONS 

Air System Name Type     Quantity 

13. AHU-1 DDC  (SZ CAV) 1 
14. AHU-2 DDC  (MZ) 1 
15. AHU-3 DDC  (SZ CAV) 1 
16. AHU-4 DDC  (MZ) 1 
17. AHU-5 DDC  (SZ CAV) 1 

AIR-COOLED RECIPROCATING CHILLER DATA 

Estimated maximum cooling load...:      NA 
Chiller capacity at design : 112.0 Tons 
Chiller input power at design....: 1.200 kW/Ton 
Chiller configuration : Mult. Compressors / Ckt. , Unloaded 
Is chilled water reset used ?       Y 
Is hot gas bypass used ?       N 
% load for minimum unloading :    20.0 % 
Crankcase heater kW : 0.000 kW 

PUMP AND PIPING SYSTEM DATA 

Pump Efficiencies     Pump    Piping 
Pump or Delta-T   Head  Mech  Elec    Power Gain/Loss 
Piping System (F) (ft wg)    (%)    (%)      (kW)        (%) 

Chilled Water 10.0   54.00   80.0   89.0      3.84        5.0 

C-& 



PLANT INPUT DATA 

Plant: Heating Plant - DDC 08-15-95 

Prepared By: EINHORN YAFFEE PRESCOTT Page  1 
******************************************************** ***************** 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Heating Plant - DDC 

Classification : Heating 

Type : Hot Water Boiler 

AIR SYSTEM SELECTIONS 

Heating Coil Category 

Air System Name Pre-Heat  Central  Terminal  Zone 

13. AHU-1 DDC  - 1-1 
14. AHU-2 DDC  - 1        -       - 

15. AHU-3 DDC  - 1-1 

16 . AHU-4 DDC  - 1 

17. AHU- 5  DDC    - 1        -       1 

18. AHU-6  DDC    - 1-1 

HOT WATER BOILER DATA 

Estimated maximum heating load...:   1408.7 MBH 
Gross output at. design :   1339.0 MBH 

Energy input at design :   1575.3 MBH 
Overall efficiency at design :     85.0 % 

Fuel or energy type : Nat. Gas 

Combustion air blower kW :    0.685 kW 

BOILER PART-LOAD PERFORMANCE DATA 

% Load Overall Eff. (%)    % Load Overall Eff. (%) 

90 85.0 40 85.0 

80 85.0 30 85.0 
70 85.0 20 85.0 

60 85.0 10 85.0 
50 85.0 0 0.0 

PUMP AND PIPING SYSTEM DATA 

Pump  Efficiencies     Pump    Piping 

Pump or Delta-T   Head  Mech  Elec    Power Gain/Loss 
Piping System (F) (ft wg)    (%)    (%)      (kW)        (%) 

Hot Water 20.0   48.00   75.0   89.0      1.81        5.0 

c-et 



BUILDING INPUT DATA 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
************************************************************************* 

01-06-95 
Page  1 

BUILDING NAME : Building 200 - Baseline 

PLANT SELECTION 

Plant Name Type   Quantity 

1. Cooling Plant - Baseline  
2. Heating Plant - Baseline  

(A/C CHILLER)    1 
(HW BOILER)       1 

MISCELLANEOUS ELECTRIC POWER USE 

Max 
Reference Name 

. Power Use 
(kW)  Schedule Name 

Empty. 
Empty. 
Empty. 
Empty. 

0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 

MISCELLANEOUS FUEL USE 

Reference     Fuel  Fuel  Conversion 
Name Type Units  kBTU/Units 

Max. 
Use Schedule Name 

Empty... 
Empty... 
Empty... 
Empty... 

NG THM 
NG THM 
NG THM 
NG THM 

100.0000 
100.0000 
100.0000 
100.0000 

0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 

Fuel Types: NG=Nat.Gas  FO=Fuel Oil PR=Propane RH=Rmt Htg 

ELECTRIC RATE 

Average building power factor. 
• Ft. 
: NA 

Belvoir Equivalent $/kWh 

FUEL RATES 

Natural gas  
Fuel oil  
Propane  
Remote source heating. 
Remote source cooling. 

Washington Gas Rate Schedule 2 
None 
None 
Ft. Belvoir District Steam 
None 

MISCELLANEOUS DATA 

Additional building floor area  
Source electric generating efficiency. 

4854.0 sqft 
100.00 % 

c^ 



BUILDING INPUT DATA 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
************************************************************************* 

01-06-95 
Page  l 

BUILDING NAME  Building 200 - PLC 

PLANT SELECTION 

Plant Name Type Quantity 

3. Cooling Plant ■ 
4. Heating Plant - 

• PLC 
- PLC 

(A/C CHILLER) 
..  (HW BOILER) 

1 
1 

MISCELLANEOUS ELECTRIC POWER USE 

Reference Name 
Max . Power Use 

(kW)  Schedule Name 

Empty... 
Empty... 
Empty... 
Empty... 

0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 

MISCELLANEOUS FUEL USE 

Reference     Fuel  Fuel  Conversion 
Name Type Units kBTU/Units 

Max. 
Use Schedule Name 

Empty... 
Empty... 
Empty... 
Empty... 

NG THM 
NG THM 
NG THM 
NG THM 

100.0000 
100.0000 
100.0000 
100.0000 

0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 

Fuel Types: NG=Nat.Gas  FO=Fuel Oil PR=Propane RH=Rmt Htg 

ELECTRIC RATE 

Average building power factor. 
• Ft. 
: NA 

Belvoir Equivalent $/kWh 

FUEL RATES 

Natural gas  
Fuel oil  
Propane  
Remote source heating. 
Remote source cooling. 

Washington Gas Rate Schedule 2 
None 
None 
Ft. Belvoir District Steam 
None 

MISCELLANEOUS DATA 

Additional building floor area  
Source electric generating efficiency. 

4854.0 sqft 
100.00 % 

C'Qk 



BUILDING INPUT DATA 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3 . 04 

01-06-95 
Page  1 

*********+****+***+********+**+****************************************** 

BUILDING NAME : Building 200 - DDC 

PLANT SELECTION 

Plant Name Type Quantity 

5. Cooling Plant - DDC. 
6. Heating Plant - DDC. 

(A/C CHILLER)    1 
(HW BOILER)       1 

MISCELLANEOUS ELECTRIC POWER USE 

Reference Name 
Max. Power Use 

(kW)  Schedule Name 

Empty... 
Empty... 
Empty... 
Empty... 

0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 

MISCELLANEOUS FUEL USE 

Reference     Fuel  Fuel  Conversion 
Name Type Units kBTU/Units 

Max. 
Use Schedule Name 

Empty.. 
Empty.. 
Empty.. 
Empty.. 

NG THM 
NG THM 
NG THM 
NG THM 

100.0000 
100.0000 
100.0000 
100.0000 

0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 

Fuel Types: NG=Nat.Gas  FO=Fuel Oil PR=Propane RH=Rmt Htg 

ELECTRIC RATE 

Average building power factor. 
• Ft. 
: NA 

Belvoir Equivalent $/kWh 

FUEL RATES 

Natural gas  
Fuel oil  
Propane  
Remote source heating. 
Remote source cooling. 

Washington Gas Rate Schedule 2 
None 
None 
Ft. Belvoir District Steam 
None 

MISCELLANEOUS DATA 

Additional building floor area  
Source electric generating efficiency. 

4854.0 sqft 
100.00 % 

C'%1 
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SIMULATION WEATHER DATA SUMMARY 
Data: Washington, Dist. of Columbia (TMY) 
HAP v3.04 Page 

12-30-94 
1 of  1 

************************************************************************* 

TABLE 1.  SIMULATION WEATHER DATA DESIGN PARAMETERS 

City : Washington 
Location : Dist. of Columbia 
Type of Data : Typical Meteorological Year 
Latitude : 38.9 deg 
Longitude : 77.0 deg 
Elevation : 14.0 ft 

* Average Ground Reflectivity : 0.20 
Local Time Zone (GMT +/- N hours) : 5.0 hours 

* Daylight Savings Time Considered ? N 

* = User-defined design parameters.  All other values are fixed. 

TABLE 2.  DRY-BULB TEMPERATURE STATISTICS (F) 

Absolute  Average Average  Absolute 
Month        Maximum  Maximum  Average  Minimum   Minimum 

January 60.4 39.3 30.7 21.0 -1.9 
February 62.1 42.8 33.1 22.9 7.5 
March 75.5 53.9 43.3 32.4 17.1 
April 85.5 65.7 55.0 44.3 31.2 
May 91.9 73.3 63.5 53.8 40.5 
June 93.5 80.8 70.0 58.8 48.8 
July 91.0 84.9 75.9 66.5 55.8 
August 96.8 85.1 74.3 64.5 49.6 
September 91.6 79.3 69.3 60.0 46.5 
October 84.7 67.5 56.8 46.7 23.4 
November 75.7 56.4 46.6 35.7 17.3 
December 59.0 42.7 36.9 30.9 20.5 

TABLE 3.  DAILY TOTAL SOLAR RADIATION STATISTICS 

Month 

[  Daily Total Solar  ] 
(BTU/sgft) 

Maximum  Average  Minimum 

[-- Daily Clearness Number --] 
(Dimensionless) 

Maximum   Average   Minimum 

January 1043 4 

February 1448 6 
March 1861 2 
April 2371 0 
May 2579 4 

June 2551 8 
July 2398 3 
August 2378 9 
September 1943 6 
October 1546 1 
November 1143 .4 
December 803 .2 

609.1 
815.5 

1183.4 
1484.8 
1712.0 
1890.8 
1714.6 
1696 
1307 
977 
672 
488 

137. 
79. 

211. 
247. 
355. 
515.8 
629.5 
708.2 
258.0 

92.6 

129.4 

73.1 

0.648 

0.685 

0.680 
0.717 
0.711 

0.697 
0.657 

0.694 
0.674 

0.656 
0.647 

0.618 

0.430 

0.433 

0.473 
0.479 
0.487 

0.514 

0.478 
0.522 
0.482 

0.469 
0.437 

0.382 

0.107 

0.048 
0.094 

0.079 
0.104 

0.140 
0.171 
0.227 

0.094 

0.045 

0.094 
0.057 

Notes: * All solar data is daily total flux on a horizontal surface. 
* Clearness number is (Daily Total Solar)/(Extraterrestrial Solar) 
Values between 0.70 and 0.80 represent clear conditions. 
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CALENDAR DATA 
Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page 1 of 1 
************************************************************************* 

Calendar Name: Baseline 

January first is on: Saturday 

Day Type Names 
Day Type 1 = Weekday 
Day Type 2 = Saturday 
Day Type 3 = Sunday 

Day Type As 
Monday 
Tuesday 

Wednesday 
Thursday 

Friday 
Saturday 

Sunday 
Holiday 

signments 
Weekday 
Weekday 
Weekday 
Weekday 
Weekday 
Saturday 
Sunday 
Saturday 

Holidays 

January 1 
September  5 

January 17 
November 24 

February 21 
November 25 

May 3 0 
December 26 

July  4 

C-P 



SCHEDULE DATA 
Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page  1 of  2 
♦it********************************************************************* 

Schedule Name: People Hourly Percentages 

Hour  >  | 00 j 01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 

DESIGN DAY   j  0J  0 |  0 |  0 |  0 |  0 |  0 |  0|50 | 100 | 100 |100 
Weekday      j  0 |  0 j  0 j  0 |  0 |  0 j  0 j  0 | 10 j 25 j 40 j 50 
Saturday     |  0 |  0 j  0 |  0 j  0 j  0 j  0 j  0 j  0 |  0 j  0 j  0 
Sunday       j  0 |  0 j  0 j  oj  oj  0 j  0 j  0 j  0 j  0 | 10 | 25 

Hour  >  | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 

DESIGN DAY   |100 |100 |100 |100 |100 |100 |100 |100 |100 | 75 | 50 |  0 
Weekday      | 60 | 60 j 50 j 40 | 40 j 40 | 50 | 50 j 50 j 50 | 50 j  0 
Saturday     | 10 j 50 j 50 j 50 | 50 j 50 j 50 j 50 j 50 j 50 j 50 j  0 
Sunday       j 40 j 50 j 50 j 50 j 50 | 50 j 25 j  0 j  0 j  0 j  0 j  0 
************************************************************************ 
Schedule Name: Lights Hourly Percentages 

Hour  >  | 00 | 01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 

DESIGN DAY   | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 50 | 75 |100 |100 |100 
Weekday      j 25 j 25 j 25 | 25 j 25 j 25 [ 25 j 50 j 75 j100 j100 j100 
Saturday     | 25 | 25 j 25 | 25 | 25 j 25 j 25 j 25 j 25 j 25 j 25 j 25 
Sunday       | 25 j 25 j 25 j 25 | 25 j 25 j 25 | 25 j 25 | 25 j 25 | 25 

Hour  >  | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 

DESIGN DAY   |100 |100 |100 |100 |100 | 50 | 25 | 25 | 25 | 25 | 25 | 25 
Weekday      j100 j100 j100 j100 j100 j 50 j 25 j 25 | 25 | 25 j 25 j 25 
Saturday     | 25 | 25 | 25 | 25 | 25 j 25 | 25 | 25 j 25 j 25 | 25 | 25 
Sunday       j 25 j 25 j 25 j 25 j 25 j 25 j 25 | 25 | 25 j 25 j 25 j 25 
************************************************************************ 
Schedule Name: People Auditorium Hourly Percentages 

Hour  >  | 00 | 01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 

DESIGN DAY   |  0J  0 |  0 |  0 |  0 |  0 |  0 |  0|50 | 100 | 100 | 100 
Weekday      j  0 j  0 j  0 j  0 |  0 j  0 j  0 j  0 j 10 | 25 j 25 | 25 
Saturday    |  0 j  0 j  0 |  oj  0 j  0 j  0 j  0|  oj  0 j  0|  0 
Sunday       |  0 j  0 |  oj  0 j  0 |  0 |  0 j  0 j  0 j  0 | 10 | 25 

Hour  >  | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 

DESIGN DAY   |100 |100 |100 |100 |100 |100 |100 |100 |100 | 75 | 50 |  0 
Weekday      j 25 j 25 | 25 j 25 j 25 j 25 j 25 j 25 j 25 | 50 j 50 j 50 
Saturday     | 10 | 50 j 50 j 50 | 50 | 50 | 50 | 50 j 50 | 50 | 50 j  0 
Sunday       j 40 j 50 j 50 j 50 j 50 j 50 j 25 j  0 |  0 j  0 j  0 |  0 
************************************************************************ 
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SCHEDULE DATA 
Prepared By: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP V3.04 Page  2 of  2 
************************************************************************ 

Schedule Name: Lights - Auditorium Hourly Percentages 

Hour > | 00 | 01 | 02 | 03 | 04 1 05 j 06 | 07 j 08 | 09 1 io 1 11 

DESIGN DAY 1 15 1 15 1 15 ! 15 1 15 1 15 1 15 1 15 1 50 | 100 | 100 | 100 
Weekday 1 15 1 15 1 15 ! is 1 15 1 15 1 15 ! is 1 io | 100 |100 | 100 
Saturday | 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15 
Sunday | 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15 | 100 

Hour > 1 12 ! 13 | 14 1 15 1 16 1 17 1 18 1 I9 | 20 1 21 j 22 1 23 

DESIGN DAY | 100 |100 | 100 | 100 j 100 | 100 | 100 |100 | 100 1 75 1 50 1 15 
Weekday | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 1 50 I 50 | 50 

Saturday 1 I5 | 100 | 100 j 100 j 100 | 100 | 100 100 | 100 | 100 | 100 1 15 
Sunday       |100 |100 |100 |100 |100 |100 | 25 j 15 I 15 | 15 ] 15 | 15 
************************************************************************ 
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WALL CONSTRUCTION TYPES 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page  1 
************************************************************************* 

WALL TYPE  1: (CUSTOM WALL) 

Description : Brick Cavity Wall 
Absorptivity : 0.900 

Layer Description Thickness  Density Spec.Ht  R-Val Weight 

Inside surface resistance - - - 0.69 
1/2-in (13 mm) gypsum plaster 0.50 45.0 0.32 0.32   1.9 
8-in (203 mm) LW concrete block 8.00 38.0 0.20 2.02   25.3 
4-in (102 mm) face brick 4.00 125.0 0.22 0.43   41.7 
Outside surface resistance - - 0.33 

Totals 12.50 3.79   68.9 

Thickness: in Density: lb/cuft Weight: lb/sqft 
R-value  : (hr-sqft-F)/BTU Specific Heat: BTU/lb/F 

"W 



ROOF CONSTRUCTION TYPES 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page  l 
****** 7k-**** *************************************************** *********** 

ROOF TYPE  1: (CUSTOM ROOF) 

Description : Shingle Roof 
Absorptivity : 0 . 900 

Layer Description Thickness  Density Spec.Ht  R-Val Weight 

Inside surface resistance - - - 0.69 
3/4" Acoustic Ceiling Tile 0.75 18.0 0.14 1.89   l.l 
1/2-in (13 mm) plywood 0.50 34.0 0.29 0.62    1.4 
Asphalt shingles 0.13 70.0 0.30 0.43   0.7 
"Outside surface resistance - - - 0.33 

Totals 1.38 3.96    3.3 

Thickness: in Density: lb/cuft Weight: lb/sqft 
R-value  : (hr-sqft-F)/BTU  Specific Heat: BTU/lb/F 

614 



WINDOW TYPE CONSTRUCTIONS 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page  1 
******•**+*•******•*****++*******•+****••*****••******+***••***+*****+*** 

WINDOW TYPE  1: (SIMPLE WINDOW) 

Window Description : Single Pane (By sqft) 
Height :    1.00 ft 
Width :    1.00 ft 
Overall U-value :   1.110 BTU/hr/sqft/F 
Overall Shade Coeff....:   0.870 
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SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
************************************** 

GENERAL 
Name : East Perimeter - 1st Fir 

12-30-94 
Page  1 

*************************************** 

Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

1550.0 sqft 
70.0 lb/sgft 

N 
N 

Recessed 
3.00 W/sqft 
1.00 
0.00 W/sqft 

200.0 sqft/per 
Office Work 

245.0 BTU/hr 
205.0 BTU/hr 

1.50 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

Lights 
Lights 
People 
People 
People 
People 

SCHEDULES 
Lighting.. 
Task Lights. 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent: 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type :Above Conditioned Space 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.10 CFM/sqft 

Y 

WALL 
Exp 

Gross Area  | 
(sqft)  | 

WALL 
Type 

|     WINDOW 
j Type  Qty Shade Type 

WINDOW 
Qty Shade 

Any 
Doors? 

E 1290.0  | 1 |   1   810 1 0 N 

ROOF 
Exp 

Slope   Gross 
(deg)        ( 

Area 
sqft) 

| ROOF | SKYLIGHT 
j Type |Type  Qty 

HOR       - 984.0  |    1 

No partition data for this space. 
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SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
******+**+********•******************* 

GENERAL 

12-30-94 
Page  1 

♦ it************************************* 

Name : South Perimeter 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

1st Fl 
850.0 sqft 
70.0 lb/sqft 

N 
N 

Recessed 
3.00 W/sqft 
1.00 
0.00 W/sqft 

200.0 sqft/per 
Office Work 

245.0 BTU/hr 
2 05.0 BTU/hr 

1.50 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

Lights 
Lights 
People 
People 
People 
People 

SCHEDULES 
Lighting.. 
Task Lights. 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent: 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type :Above Conditioned Space 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.10 CFM/sqft 

Y 

WALL Gross Area 
Exp      (sqft) 

1 
1 

WALL 
Type 

1 
1 Type 

WINDOW 
Qty Shade 

WINDOW 
Type Qty Shade 

Any 
Doors? 

S          480.0  | 
N          430.0  j 

No roof or door data 

1  |   1   216 
1  |   1     0 

for this space. 

1     0 
1     0 

N 
N 

No partition data for this space. 
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SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page  l 
************************************************************************* 
GENERAL 
Name : West 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

Perimeter - 1st Fir 
1350.0 sqft 

70.0 lb/sqft 
N 
N 

Recessed 
3.00 W/sqft 
1.00 
0.00 W/sqft 

200.0 sqft/per 
Office Work 

245.0 BTU/hr 
2 05.0 BTU/hr 

1.50 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

SCHEDULES 
Lighting.. 
Task Lights. 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent: 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type :Above Conditioned Space 

Lights 
Lights 
People 
People 
People 
People 

0. 00 CFM/sqft 
0.00 CFM/sqft 
0.10 CFM/sqft 

Y 

WALL 
Exp 

Gross Area  | 
(sqft) 

WALL 
Type 

|     WINDOW 
| Type  Qty Shade 

WINDOW 
Type  Qty  Shade 

Any 
Doors? 

W 

ROOF 
Exp 

1530.0  | 

Slope   Gross 
(deg)        ( 

1 

Area 
sqft) 

|   1   144 

| ROOF | SKYLIGHT 
j Type |Type  Qty 

1 0 N 

HOR       - 664.0  |    1 

No partition data for this space. 
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SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP V3.04 
******************* 

GENERAL 
Name : North 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

12-30-94 
Page  1 

********************************************************** 

Perimeter - 1st Fl 
132.0 sqft 
70.0 lb/sqft 

N 
N 

Recessed 
3.00 W/sqft 
1.00 
0.00 W/sqft 

200.0 sqft/per 
Office Work 

245.0 BTU/hr 
2 05.0 BTU/hr 

1.50 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

SCHEDULES 
Lighting.. 
Task Lights. 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent: 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type :Above Conditioned Space 

Lights 
Lights 
People 
People 
People 
People 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.10 CFM/sqft 

Y 

WALL  Gross Area 
Exp       (sqft) 1 

WALL 
Type 

WINDOW 
Type Qty Shade 

WINDOW 
Type Qty Shade 

Any 
Doors? 

N          110.0 1 1 |   1    0 1     0 N 

No roof or door data for this space. 

No partition data for this space. 

c-w 



*********************************************************** 

SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
****************** 

GENERAL 
Name : Inter 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

12-30-94 
Page  1 

ior - 1st Fir 
10861.0 sqft 

70.0 lb/sqft 
N 
N 

Recessed 
3.00 W/sqft 
1.00 
0.00 W/sqft 

200.0 sqft/per 
Office Work 

245.0 BTU/hr 
2 05.0 BTU/hr 

1.50 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

Lights 
Lights 
People 
People 
People 
People 

SCHEDULES 
Lighting.. 
Task Lights. 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent: 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type :Above Conditioned Space 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.00 CFM/sqft 

N 

No external wall or window data for this space. 

ROOF Slope 
Exp   (deg) 

Gross Area 
(sqft) 

ROOF | SKYLIGHT 
Type I Type  Qty 

HOR 2520.0 0 

No partition data for this space. 

C-iDO 



SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
****************** 

GENERAL 
Name : East 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

12-30-94 
Page  1 

******************+*******************++******************* 

Perimeter - 2nd Fli 
1530.0 sqft 

70.0 lb/sqft 
N 
N 

Recessed 
3.00 W/sqft 
1.00 
0.00 W/sqft 

200.0 sqft/pei 
Office Work 

24 5.0 BTU/hr 
2 05.0 BTU/hr 

1.50 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

Lights 
Lights 
People 
People 
People 
People 

SCHEDULES 
Lighting.. 
Task Lights. 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent; 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type :Above Conditioned Space 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.10 CFM/sqft 

Y 

WALL 
Exp 

Gross Area 
(sqft) 

WALL 
Type 

|     WINDOW 
Type Qty Shade Type 

WINDOW 
Qty Shade 

Any 
Doors? 

E 1490.0  | 1 |   1 232 1 0 N 

ROOF 
Exp 

Slope   Gross 
(deg)        ( 

Area 
sqft) 

| ROOF 
Type 

| SKYLIGHT 
j Type  Qty 

HOR       -        1530.0  |    1 

No partition data for this space. 

C'loi 



SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
******************* 

GENERAL 
Name : South 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

12-30-94 
Page  1 

********************************************************** 

Perimeter - 2nd Fl 
1200.0 sqft 

70.0 lb/sqft 
N 
N 

Recessed 
3.00 W/sqft 
1.00 
0.00 W/sqft 

200.0 sqft/per 
Office Work 

245.0 BTU/hr 
20 5.0 BTU/hr 

1.50 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

SCHEDULES 
Lighting.. 
Task Lights. 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent: 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type :Above Conditioned Space 

Lights 
Lights 
People 
People 
People 
People 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.10 CFM/sqft 

Y 

WALL 
Exp 

Gross Area 
(sqft) 

WALL 
Type 

|     WINDOW 
| Type Qty Shade 

WINDOW 
Type  Qty Shade 

Any 
Doors? 

S 1120.0 1 |   1   288 10- N 

ROOF  Slope 
Exp   (deg) 

Gross Area 
(sqft) 

ROOF | SKYLIGHT 
Type j Type  Qty 

HOR       -        1200.0  |    1 

No partition data for this space. 

C'Jol- 



SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
****************** 

GENERAL 
Name : West 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 

PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

12-30-94 
Page  1 

********•**********+*****+*********+*****+***************** 

Perimeter - 2nd Fir 
1632.0 sqft 

70.0 lb/sqft 
N 
N 

Recessed 
3.00 W/sqft 
1.00 
0.00 W/sqft 

200.0 sqft/per 
Office Work 

24 5.0 BTU/hr 
2 0 5.0 BTU/hr 

1.50 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

SCHEDULES 
Lighting.. 
Task Lights. 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent: 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type :Above Conditioned Space 

Lights 
Lights 
People 
People 
People 
People 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.10 CFM/sqft 

Y 

WALL 
Exp 

Gross Area  | 
(sqft)  j 

WALL 
Type 

|    WINDOW 
Type Qty Shade Type 

WINDOW 
. Qty Shade 

Any 
Doors? 

W 1600.0  | 1 |   1 162 1 0 N 

ROOF 
Exp 

Slope   Gross 
(deg)        ( 

Area 
sqft) 

| ROOF 
Type 

| SKYLIGHT 
|Type  Qty 

HOR       -        1632.0  |    1 

No partition data for this space. 

C'/03 



SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
****** + **•*•*■*•******* + ***** + ******** + ** + 

GENERAL 
Name : North Perimeter 

12-30-94 
Page  1 

******* + ***** + ■*•* + *** + ******* + ******* + ** 

Floor Area  
Building Weight. 
Windows Shaded.. 
Partitions Used. 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

792.0 
- 2nd Fl 
sqf t 

7C ).0 
N 
N 

lb /sqf 

Recessed 
3 00 w/ sqft 
1 00 
0 00 w/ sqft 

Lights 
Lights 
People 
People 
People 
People 

200.0 sqft/per 
Office Work 

245.0 BTU/hr 
205.0 BTU/hr 

1.50 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

SCHEDULES 
Lighting.. 
Task Lights, 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent: 
INFILTRATION 
Cooling : 
Heating : 
Typical : 
When Fan On.? 
FLOOR 
Type :Above Conditioned Space 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.10 CFM/sqft 

Y 

WALL 
Exp 

Gross Area  | 
(sqft)  | 

WALL 
Type 

|     WINDOW 
Type Qty Shade Type 

WINDOW 
Qty Shade 

Any 
Doors? 

N 800.0  | 1 |   1 0 1 0 N 

ROOF 
Exp 

Slope   Gross 
(deg)        ( 

Area 
sqft) 

| ROOF 
1 Type 

| SKYLIGHT 
j Type  Qty 

HOR       - 792.0  I    1 

No partition data for this space. 

c-M 



SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
****************** 

GENERAL 
Name : Inter 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 
PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

12-30-94 
Page  1 

***+*********************+**+**+*****+********************* 

ior - 2nd Fir 
5040.0 sqft 

70.0 lb/sqft 
N 
N 

Recessed 
3.00 W/sqft 
1.00 
0.00 W/sqft 

200.0 sqft/per 
Office Work 

24 5.0 BTU/hr 
2 0 5.0 BTU/hr 

1.50 W/sqft 
0.0 BTU/hr 
0.0 BTU/hr 

SCHEDULES 
Lighting.. 
Task Lights. 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent: 
INFILTRATION 
Cooling  
Heating  
Typical  
When Fan On. 
FLOOR 
Type :Above Conditioned Space 

Lights 
Lights 
People 
People 
People 
People 

0.00 CFM/sqft 
0.00 CFM/sqft 
0.00 CFM/sqft 

N 

No external wall or window data for this space. 

ROOF  Slope 
Exp   (deg) 

Gross Area 
(sqft) 

ROOF | SKYLIGHT 
Type j Type  Qty 

HOR       -        5040.0  |    1 

No partition data for this space. 

c-vf 



SPACE DESCRIPTION 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP v3.04 
*********************************************************** 

12-30-94 
Page  1 

****************** 

GENERAL 
Name : Auditorium 
Floor Area : 
Building Weight.: 
Windows Shaded..? 
Partitions Used.? 

LIGHTING 
Overhead Fixture 
Lamp Wattage.. 
Ballast Mult.. 
Task Lighting. 

PEOPLE 
Occupancy  
Activity Level 
Sensible  
Latent  

OTHER LOADS 
Equipment  
Misc. Sensible 
Misc. Latent.. 

8000.0 
70.0 

N 
N 

Recessed 
3.00 
1.00 
0.00 

15.0 
Seated at 

230.0 
120.0 

0.00 
0.0 
0.0 

sqft 
lb/sqft 

W/sqft 

W/sqft 

sqft/per 
Rest 
BTU/hr 
BTU/hr 

W/sqft 
BTU/hr 
BTU/hr 

SCHEDULES 
Lighting... 
Task Lights 
People  
Equipment.. 
Misc. Sens. 
Misc. Latent 
INFILTRATION 
Cooling  
Heating  
Typical  
When Fan On.? 
FLOOR 
Type :Slab On 
Perimeter  
Slab Floor Area  
Floor R-Value  
Insulation R-value.. 

Lights 
Lights 
People 
People 
People 
People 

0 
0 
0 

- Auditorium 
- Auditorium 
Auditorium 
Auditorium 
Auditorium 
Auditorium 

00 CFM/sqft 
00 CFM/sqft 
10 CFM/sqft 
Y 

Grade 
300.0 ft 

8000.0 sqft 
2.40 
0.00 

WALL Gross Area WALL |     WINDOW WINDOW Any 
Exp (sqft)  | Type 1 Type Qty Shade Type Qty Shade Doors? 

N 2460.0  | l |   1 0 - 1 0 - N 
E 1300.0  | l |   1 0 - 1 0 - N 

S 1230.0  | 1 |   1 0 - 1 0 - N 
w 1300.0  | 1 |   1 0 - 1 0 - N 

ROOF Slope   Gross Area | ROOF | SKYLIGHT 
Exp (deg)        ( sqft) 1 Type |Type Qty 

HOR       -        8 000.0  |    1 

No partition data for this space. 

C'IM> 



AIR SYSTEM INPUT DATA 

Name: Fan Coil Units - Baseline 
Type: TERMINAL UNITS  - 2-Pipe Fan Coils 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page 1 
************************************************************************* 

1. SYSTEM NAME AND TYPE 

Name : Fan Coil Units 
Type : TERMINAL UNITS 
Number of Zones.:  8 

Baseline 
- 2-Pipe Fan Coils 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Supply Air : 
Fan Cycled for Cooling ? 
Coil Bypass Factor : 

HEATING SYSTEM DATA 
Fan Cycled for Heating ? 

OUTDOOR VENTILATION DATA 
Common Ventilation System Used? 
SAFETY FACTORS 
Sensible Cooling Factor : 
Latent Cooling Factor : 
Heating Factor : 
OUTDOOR VENTILATION DATA 
Type of Control : 
Design Ventilation Airflow....: 

55.0 F 
N 

0.100 

N 

N 

0 % 
0 % 
0 % 

Constant Airflow Rate 
0.0 CFM/person 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling.. 

Unoccupied Cooling 
Occupied Heating.. 
Unoccupied Heating 
Throttling Range.. 

Zone Terminal Type  
Fan Total Static....(in 
Fan Efficiency  

(F) 
(F) 
(F) 
(F) 
(F) 

wg.) 

. (%) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

Fan Coil 
0.25 

54 

(All Zones the Same) 

C'M 



AIR SYSTEM INPUT DATA 
Name: Fan Coil Units - Baseline 12-30-94 
Type: TERMINAL UNITS  - 2-Pipe Fan Coils HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  2 
************************************************************************* 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES  |0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2| 
|0|l|2J3|4|5|6|7|8|9|0|l|2|3|4|5|6|7|8|9|0|l|2|3| 

Design Day  |X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X| 
Weekday  |X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X| 
Saturday  |x|x|x|x|x|x|X|X|xjx|x|x|x|X|X|X|X|X|x|X|x|x|X|X| 
Sunday  |x|x|x|xjx|x|x|xjx|x|x|x|x|x|xjx|x|X|x|x|X|x|X|X| 

Cooling Available During Unoccupied Period ?  Y 

MONTHLY SCHEDULES        |JAN|FEB|MAR|APR|MAY|JUN|JUL|AUG|SEP|OCT]NOV|DEC| 

Terminal Heating  | XXX | XXX | XXX | XXX |   |   |   |   |   | XXX | XXX | XXX J 
Terminal Cooling  I   I   I   I   | XXX | XXX | XXX | XXX j XXX j   j   j   | 

C-loß 



AIR SYSTEM INPUT DATA 
Name: Interior 219 - Baseline 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE'PRESCOTT Page  1 
it************************************************************************ 

1 . SYSTEM NAME AND TYPE 

Name : Interior 219 - Baseline 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? 
Supply Air : 
Coil Bypass Factor : 
Fan Cycled for Cooling ? 
Supply Air Reset : 

HEATING SYSTEM DATA 
Is Central Heating Used ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control : 
Design Ventilation Airflow....: 
Dampers Open During Unocc Per.: 
Damper Leak Rate : 
SUPPLY DUCT DATA 
Duct Heat Gain : 
Duct Leakage Rate : 
RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Forward Curved 
Configuration :   Draw-Thru 
Fan Total Static : 2.00 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :    User Defined 
Fan Total Static : 0.25 in.wg. 
Fan Efficiency : 50 % 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :   None 
PREHEAT COIL 
Preheat Coil Used ? N 

PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 
DEHUMIDIFICATION 
Dehumidification System Used..? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 

Y 
12930 0 CFM 

0.100 
N 

Not Used 

Y 
N 

Not Used 

Constant Airflow Rate 
3230 .0 

N 
2 

2 
5 

CFM 

% 

0 

% 

c-m 



AIR SYSTEM INPUT DATA 
Name: Interior 219 - Baseline 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
************************************************************************* 

3. ZONE DATA 

ZONE 
T-Stat (F) 

(F) 
(F) 
(F) 
(F) 

(F) 

Occupied Cooling... 
Unoccupied Cooling. 
Occupied Heating... 
Unoccupied Heating. 
Throttling Range... 

Zone Heating Unit Type.... 
Trip Temperature  
Design Supply Temperature(F) 
Fan Total Static. ... (in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type.... 
Reheat Coil  

Direct Exhaust Airflow 
Direct Exhaust Fan kW. 

(CFM) 
. (kW) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

None 

Diffuser 
N 

0.0 
0.0 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|l| 
0 12 34 56 78 90 

1|1|1|1|1|1|1|1|1|2|2|2|2| 
ll2|3|4|5|6|7|8|9|0|l|2|3 

Design Day  |X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X| 
weekday  |xjx|x|x|xjx|xjxjxjx|x|x|xjxjx|x|xjxjxjxjxjx|x|x| 
Saturday  |xlx|x|xix|x|x|x|x|x|xjx|x|x|x|x|x|x|x|xjx|x|x|x| 

x|x|x|x|x|x|x|x|x|x x|x X|X x|x X|X X|X X|X X|X| 

Cooling Available During Unoccupied Period ? Y 

MONTHLY SCHEDULES JAN|FEB|MAR|APR|MAY JUN JUL AUG SEP OCT NOV DEC| 

Central Heating.. XXX|XXX XXX|XXX| XXX XXX XXX | 

Central Cooling.. 1  1  1  1  Ixxx XXX XXX XXX XXX 1 

■lio 



AIR SYSTEM INPUT DATA 
Name: Auditorium - Baseline 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  1 
******************************************************************** 

1. SYSTEM NAME AND TYPE 

Name : Auditorium - Baseline 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? Y 
Supply Air :       30000.0 CFM 
Coil Bypass Factor :        0.100 
Fan Cycled for Cooling ? N 
Supply Air Reset :   Not Used 

HEATING SYSTEM DATA 
Is Central Heating Used ? Y 
Fan Cycled for Heating ? N 
Supply Air Reset :   Not Used 

OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....:        5000.0 CFM 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 

RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Forward Curved 
Configuration :    Draw-Thru 
Fan Total Static : 2.5 0 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :   None 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :   None 
PREHEAT COIL 
Preheat Coil Used ? N 

PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 
DEHUMIDIFICATION 
Dehumidification System Used..? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 

c- 



AIR SYSTEM INPUT DATA 

Name: Auditorium - Baseline 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  2 
•*■********* + *****************•**************************************** + *** 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 
Occupied Heating....(F) 
Unoccupied Heating..(F) 
Throttling Range....(F) 

Zone Heating Unit Type  
Trip Temperature (F) 
Design Supply Temperature(F) 
Fan Total Static....(in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type... 
Reheat Coil  

Direct Exhaust Airflow...(CFM) 
Direct Exhaust Fan kW (kW) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

None 

Diffuser 
N 

0.0 
0.0 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2 
0ll|2|3|4|5|6|7|8|9|0l|234567890123 

Design Day  |X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X| 
Weekday  |X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X|X| 
Saturday  jx|x|X|X|x|x|X|X|X|x|x|X|x|x|x|X|X|x|x|x|x|x|X|x| 

Cooling Available During 

x|x|x|x|x|x|x|x|x|x 

Unoccupied Period ? 

x|x 

Y 

x|x x|x 
i  

  
  

  
 ll
  
 X

 

l  
  
  

  
 ll
  
 X

 

1  
  
  

  
 II
  
 X

 

1  
   

   
  I

I  
  X

 

l  
   

   
  l

l  
 X

 

1  
   

   
  I

I  
  X

 

l  
  
  

  
 ll

   
 X

 
1  

  
  

  
II 

—
 

1  
   

   
  I

I  
  X

 
1  

  
  

  
II 

—
 

MONTHLY SCHEDULES JAN|FEB|MAR|APR|MAY JUN JUL AUG SEP OCT NOV DEC| 

Central Heating.. |XXX|XXX|XXX|XXX| 

1  1  1  1  Ixxx XXX XXX XXX XXX 
XXX XXX XXX | 

Central Cooling.. 1 

C'M 



AIR SYSTEM INPUT DATA 

Name: Fan Coil Units - PLC 
Type: TERMINAL UNITS  - 2-Pipe Fan Coils 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  1 
************************************************************************* 

1 . SYSTEM NAME AND TYPE 

Name : Fan Coil Units 
Type : TERMINAL UNITS 
Number of Zones.:  8 

■ PLC 
- 2-Pipe Fan Coils 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Supply Air : 
Fan Cycled for Cooling ? 
Coil Bypass Factor : 

HEATING SYSTEM DATA 
Fan Cycled for Heating ? 

OUTDOOR VENTILATION DATA 
Common Ventilation System Used? 
SAFETY FACTORS 
Sensible Cooling Factor : 
Latent Cooling Factor : 
Heating Factor : 

OUTDOOR VENTILATION DATA 
Type of Control : 
Design Ventilation Airflow....: 

55.0 F 
N 

0.100 

N 

N 

0 % 
0 % 
0 % 

Constant Airflow Rate 
0.0 CFM/person 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling.. 

Unoccupied Cooling 
Occupied Heating.. 
Unoccupied Heating 
Throttling Range.. 

Zone Terminal Type  
Fan Total Static....(in 
Fan Efficiency  

(F) 
(F) 
(F) 
(F) 
(F) 

wg.) 

. (%) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

Fan Coil 
0.25 

54 

(All Zones the Same) 

C'l(3 



AIR SYSTEM INPUT DATA 
Name: Fan Coil Units - PLC 12-30-94 
Type: TERMINAL UNITS  - 2-Pipe Fan Coils HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  2 
*+•********•*******************************************+*******++******** 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES  |0|0|0|0|0|0|0|0|0|0Jl|l|l|ljl|l|l|l|ljl|2|2J2|2| 
| 0 j 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 0 | 1 | 2 I 3 | 

Design Day  I ! I I I ! I |X|X|X|X|X|X|X|X|X|X|X|X| | | | | | 
Weekday  I I I I I I I | X | X | X ] X | X | X | X | X | X | X | X | X | | | | | | 
Saturday  I 1 I I I I I I ! I I I ! I I I I I I !!! I I ! 
Sunday  ! I I ! I I I I I I I I 1 I ! I I ! I I ! I I I I 

Cooling Available During Unoccupied Period ?  N 

MONTHLY SCHEDULES        |JAN|FEB|MAR|APR|MAY|JUN|JUL|AUG|SEP|OCT|NOV|DEC| 

Terminal Heating  | XXX | XXX | XXX | XXX |   I   I   I   I   | XXX | XXX | XXX | 
Terminal Cooling  I   I   I   I   | XXX | XXX | XXX | XXX | XXX j   |   |   | 

Ml 



AIR SYSTEM INPUT DATA 
Name: Interior 219 - PLC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SYSTEM NAME AND TYPE 

Name : Interior 219 - PLC 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

Y 
12930 0 CFM 

0.100 
N 

Not Used 

Y 
N 

Not Used 

Constant Airflow Rate 
3230 .0 

N 
CFM 

2 % 

2 % 
5 % 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? 
Supply Air : 
Coil Bypass Factor : 
Fan Cycled for Cooling ? 
Supply Air Reset : 

HEATING SYSTEM DATA 
Is Central Heating Used ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control : 
Design Ventilation Airflow....: 
Dampers Open During Unocc Per.: 
Damper Leak Rate : 
SUPPLY DUCT DATA 
Duct Heat Gain : 
Duct Leakage Rate : 
RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Forward Curved 
Configuration :   Draw-Thru 
Fan Total Static : 2.00 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :   User Defined 
Fan Total Static : 0.2 5 in.wg. 
Fan Efficiency : 50 % 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :   None 
PREHEAT COIL 
Preheat Coil Used ? N 

PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 
DEHUMIDIFICATION 
Dehumidification System Used..? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :    None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 9. 

C'\& 



AIR SYSTEM INPUT DATA 
Name: Interior 219 - PLC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
******+++*+***+******+**+**+****+***************************+****+*+++*** 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 
Occupied Heating....(F) 
Unoccupied Heating..(F) 
Throttling Range....(F) 

Zone Heating Unit Type  
Trip Temperature (F) 
Design Supply Temperature(F) 
Fan Total Static .... (in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type... 
Reheat Coil  

Direct Exhaust Airflow...(CFM) 
Direct Exhaust Fan kW (kW) 

l 
75.0 
85. 0 
70.0 
55.0 
3.0 

None 

Diffuser 
N 

0.0 
0.0 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES |0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2| 
|0|l|2|3|4|5|6|7|8|9|0|l|2|3|4|5|6|7|8|9|0Jl|2|3| 

Design Day. 
Weekday.... 
Saturday. 

|x|x|x|x|x|x|x|x|x|x|x|x| 
X X X X X X xlx X X X X 

Sunday  | 1 1 II 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 M 

Cooling Available During Unoccupied Period ?  N 

MONTHLY SCHEDULES        |JAN|FEB|MAR|APR|MAY|JUN|JUL|AUG|SEP|OCT|NOV|DEC| 

Central Heating  |XXX|XXX|XXX|XXX|   1   1   1   1   |XXX|XXX|XXX| 
Central Cooling  1   1   1   1   | XXX | XXX | XXX | XXX | XXX |   |   |   | 

c-% 



AIR SYSTEM INPUT DATA 
Name: Auditorium - PLC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
•fr****.*.******************************************************************* 

1 . SYSTEM NAME AND TYPE 

Name : Auditorium - PLC 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? Y 
Supply Air :       30000.0 CFM 
Coil Bypass Factor :        0.100 
Fan Cycled for Cooling ? N 
Supply Air Reset :   Not Used 

HEATING SYSTEM DATA 
Is Central Heating Used ? Y 
Fan Cycled for Heating ? N 
Supply Air Reset :   Not Used 

OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....:        5000.0 CFM 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 
RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type : 
Configuration : 
Fan Total Static : 0.90 in.wg. 
Fan Efficiency : 

RETURN FAN DATA 
Fan Type :   None 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :   None 
PREHEAT COIL 
Preheat Coil Used ? N 

PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 

DEHUMIDIFICATION 
Dehumidification System Used..? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 
Latent Cooling Factor : 0 
Heating Factor : 0 

Forward Curved 
Draw- ■Thru 

0 90 in. 
54 % 

cm 



AIR SYSTEM INPUT DATA 

Name: Auditorium - PLC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling....(F) 

Unoccupied Cooling..(F) 
Occupied Heating....(F) 
Unoccupied Heating..(F) 
Throttling Range....(F) 

Zone Heating Unit Type  
Trip Temperature (F) 
Design Supply Temperature(F) 
Fan Total Static .... (in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type... 
Reheat Coil  

Direct Exhaust Airflow...(CFM) 
Direct Exhaust Fan kW (kW) 

1 
75.0 
85 .0 
70.0 
55.0 
3.0 

None 

(All Zones the Same) 

Diffuser 
N 

0.0 
0.0 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0 
0123456 

0|0|0|1|1|1|1|1|1|1|1|1|1|2|2|2|2 
7 8 9 0 1 2 3 4 I 5 6 7 8 9 0 1 2 |3 

Design Day. 
Weekday.... 
Saturday. 

|x|x|x|x|x|x|x|x|x|x|x|x|x|x| 
jx|x|xjxjx|xjx|x|x|x|x|x|xjxj 
Ixxxxxxxxxxxxxxl 

1 1 1 1 1 1 |x|x|x x|x x|x|x|x X|X x|x|x| | | | 

Cooling Available During Unoccupied Period ? Y 

MONTHLY SCHEDULES JAN | FEB | MAR | APR | MAY JUN JUL|AUG SEP OCT|NOV|DEC| 

Central Heating.. XXX|XXX|XXX|XXX| 

ill    lxxx XXX XXX XXX XXX 
XXX|XXX|XXX| 

Central 1    1    1 

d'llt 



AIR SYSTEM INPUT DATA 

Name: Fan Coil Units - DDC 
Type: TERMINAL UNITS  - 2-Pipe Fan Coils 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  1 
************************************************************************* 

1. SYSTEM NAME AND TYPE 

Name : Fan Coil Units 
Type : TERMINAL UNITS 
Number of Zones.:  8 

DDC 
- 2-Pipe Fan Coils 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Supply Air : 
Fan Cycled for Cooling ? 
Coil Bypass Factor : 

HEATING SYSTEM DATA 
Fan Cycled for Heating ? 

OUTDOOR VENTILATION DATA 
Common Ventilation System Used? 

SAFETY FACTORS 
Sensible Cooling Factor : 
Latent Cooling Factor : 
Heating Factor : 

OUTDOOR VENTILATION DATA 
Type of Control : 
Design Ventilation Airflow.. . . : 

55.0 F 
N 

0.100 

N 

N 

0 % 
0 % 
0 % 

Constant Airflow Rate 
0.0 CFM/person 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling.. 

Unoccupied Cooling 
Occupied Heating.. 
Unoccupied Heating 
Throttling Range.. 

Zone Terminal Type  
Fan Total Static....(in 
Fan Efficiency  

(F) 
(F) 
(F) 
(F) 
(F) 

wg.) 
. (%) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

Fan Coil 
0.25 

54 

(All Zones the Same) 

tin 



AIR SYSTEM INPUT DATA 
Name: Fan Coil Units - DDC 12-30-94 
Type: TERMINAL UNITS  - 2-Pipe Fan Coils HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  2 
************************************************************************* 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES  |0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2| 
|0|1|2|3|4|5|6|7|8|9|0|1|2|3|4|5|6|7|8|9|0|1|2|3| 

Design Day  I I ! I I I I |x|x|X|X|x|x|x|x|x|x|X|x| j | | | | 
Weekday  ! I I ! I I I |x|X|x|x|X|X|X|x|x|x|x|x| | | | | | 
Saturday  I I I I I I I M I I I ! I I I I I I I I I I I 1 
Sunday  I I I I I I I ! I I I I E I I I I ! I I I I I I I 

Cooling Available During Unoccupied Period ?  N 

MONTHLY SCHEDULES        |JAN|FEB|MAR|APR|MAY|JUN|JUL|AUG|SEP|OCT|NOV|DEC| 

Terminal Heating  |XXX|XXX|XXX|XXX|   I   I   I   I   |XXX|XXX|XXX| 
Terminal Cooling  ill!   jXXX|XXXjXXXjXXX|XXX|   |   j   | 

C'IV> 



AIR SYSTEM INPUT DATA 
Name: Interior 219 - DDC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  1 
*******■*•■*•********************************************* + ************ + + *** + 

1. SYSTEM NAME AND TYPE 

Name : Interior 219 - DDC 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? 
Supply Air : 
Coil Bypass Factor : 
Fan Cycled for Cooling ? 
Supply Air Reset : 

HEATING SYSTEM DATA 
Is Central Heating Used ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control : 
Design Ventilation Airflow....: 
Dampers Open During Unocc Per.: 
Damper Leak Rate : 
SUPPLY DUCT DATA 
Duct Heat Gain : 
Duct Leakage Rate : 
RETURN PLENUM DATA 
Is a Return Plenum Used ? 

SUPPLY FAN DATA 
Fan Type : 
Configuration : 
Fan Total Static : 
Fan Efficiency : 

RETURN FAN DATA 
Fan Type : 
Fan Total Static : 
Fan Efficiency : 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type : 
OA Upper Cutoff Temp : 
OA Lower Cutoff Temp : 
PREHEAT COIL 
Preheat Coil Used ? 
PRECOOL COIL 
Precool Coil Used ? 

HUMIDIFICATION 
Humidification System Used....? 
DEHUMIDIFICATION 
Dehumidification System Used..? 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type : 

12930 0 CFM 
0.100 

N 
Not Used 

Y 
N 

Not Used 

Constant Airflow Rate 
3230 .0 

N 
2 

2 
5 

CFM 

% 

% 

% 

N 

Forward Curved 
Draw-Thru 

2.00 in.wg. 
54 % 

User Defined 
0.25 in.wg. 

50 % 

Integrated Enthalpy 
95.0 F 
0.0 F 

N 

N 

N 

N 

None 

L'M 



AIR SYSTEM INPUT DATA 

Name: Interior 219 - DDC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  2 
************************************************************************* 

2. SYSTEM DESCRIPTION (CONTINUED) 

SAFETY FACTORS 
Sensible Cooling Factor. 
Latent Cooling Factor... 
Heating Factor  

0 % 
0 % 
0 % 

3. ZONE DATA 

(F) 
(F) 
(F) 
(F) 
(F) 

ZONE 
T-Stat Occupied Cooling... 

Unoccupied Cooling. 
Occupied Heating... 
Unoccupied Heating. 
Throttling Range... 

Zone Heating Unit Type.... 
Trip Temperature  
Design Supply Temperature(F) 
Fan Total Static .... (in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type.... 
Reheat Coil  

Direct Exhaust Airflow 
Direct Exhaust Fan kW. 

(F) 

CFM) 
(kW) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

None 

Diffuser 
N 

0.0 
0.0 

(All Zones the Same) 

4. SCHEDULE DATA 

HOURLY TSTAT SCHEDULES 0|0|0|0|0|0|0|0|0|0|1|1|1|1|1|1|1|1|1|1|2|2|2|2| 
0l|2345|6789|01234567890123| 

Design Day. 
Weekday.... 
Saturday... 

|x|x|x|x|x|x|x|x|x|x|x|x| 
X X X xlx X X X X X X X 

Sunday  I 1 1 1 1 II 1 1 1 1 I 1 1 1 1 ! 1 1 1 1 1 1 1 1 

Cooling Available During Unoccupied Period ? N 

MONTHLY SCHEDULES        |JAN|FEB|MAR|APR|MAY|JUN|JUL|AUG|SEP|OCT|NOV|DEC| 

Central Heating  |XXX|XXX|XXX|XXX|   1   1   1   1   |XXX|XXX|XXX| 
Central Cooling  1   1   1   1   | XXX | XXX | XXX | XXX | XXX |   |   |   | 

C-fzz- 



Y 
30000.0 CFM 

0.100 
N 

Not Used 

Y 
N 

Not Used 

AIR SYSTEM INPUT DATA 
Name: Auditorium - DDC 12-3 0-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 

1. SYSTEM NAME AND TYPE 

Name : Auditorium - DDC 
Type : CONSTANT VOLUME - Single Zone CAV 
Number of Zones.:  1 

2. SYSTEM DESCRIPTION 

COOLING SYSTEM DATA 
Is Central Cooling Used ? 
Supply Air : 
Coil Bypass Factor : 
Fan Cycled for Cooling ? 
Supply Air Reset : 

HEATING SYSTEM DATA 
Is Central Heating Used ? 
Fan Cycled for Heating ? 
Supply Air Reset : 

OUTDOOR VENTILATION DATA 
Type of Control :    Constant Airflow Rate 
Design Ventilation Airflow....:       5000.0 CFM 
Dampers Open During Unocc Per.: N 
Damper Leak Rate : 2 % 
SUPPLY DUCT DATA 
Duct Heat Gain : 2 % 
Duct Leakage Rate : 5 % 
RETURN PLENUM DATA 
Is a Return Plenum Used ? N 

SUPPLY FAN DATA 
Fan Type :    Forward Curved 
Configuration :   Draw-Thru 
Fan Total Static : 0.90 in.wg. 
Fan Efficiency : 54 % 

RETURN FAN DATA 
Fan Type :   None 

OUTDOOR AIR ECONOMIZER 
Outdoor Economizer Type :    Integrated Dry-Bulb 
OA Upper Cutoff Temp : 95 . 0 F 
OA Lower Cutoff Temp : 0.0F 
PREHEAT COIL 
Preheat Coil Used ? N 
PRECOOL COIL 
Precool Coil Used ? N 

HUMIDIFICATION 
Humidification System Used....? N 
DEHUMIDIFICATION 
Dehumidification System Used..? N 

VENTILATION HEAT RECLAIM 
Reclaim Unit Type :   None 
SAFETY FACTORS 
Sensible Cooling Factor : 0 % 
Latent Cooling Factor : 0 % 
Heating Factor : 0 % 

MM 



AIR SYSTEM INPUT DATA 
Name: Auditorium - DDC 
Type: CONSTANT VOLUME - Single Zone CAV 
Prepared by: EINHORN YAFFEE PRESCOTT 

12-30-94 
HAP v3.04 

Page  2 
************************************************************************* 

3. ZONE DATA 

ZONE 
T-Stat Occupied Cooling. .. . (F) 

Unoccupied Cooling..(F) 
Occupied Heating....(F) 
Unoccupied Heating..(F) 
Throttling Range....(F) 

Zone Heating Unit Type  
Trip Temperature (F) 
Design Supply Temperature(F) 
Fan Total Static....(in.wg.) 
Fan Efficiency (%) 

Zone Terminal Type... 
Reheat Coil  

Direct Exhaust Airflow...(CFM) 
Direct Exhaust Fan kW (kW) 

1 
75.0 
85.0 
70.0 
55.0 
3.0 

None 

(All Zones the Same) 

Diffuser 
N 

0.0 
0.0 

4.    SCHEDULE  DATA 

HOURLY  TSTAT   SCHEDULES |0|0|0|0|0|0|0|0|0|0|l|l|l|l|l|l|l|l|l|l|2|2|2|2| 
012   3456789012345678901123 

Design Day. 
Weekday.... 
Saturday... 
Sunday  

|x|x|x|x|x|x|x|x|x|x|x|x|x|x| 
|xjx|x|x|x|x|xjx|x|xjx|x|x|x| 
|x|x|x|x|x|x|x|x|xjx|x|x|x|x| 
xxxxxxxxxxxxxx 

Cooling Available During Unoccupied Period ?  Y 

MONTHLY SCHEDULES        I JAN IFEBI MAR I APR I MAY IJUNIJULIAUGj SEP|OCTj 

I XXX 

NOVI DEC| 

XXXIXXXI Central Heating  | XXX | XXX | XXX | XXX | 
Central Cooling  |   |   |   | XXX XXX XXX XXX XXX 

c-m 



AIR SYSTEM INPUT DATA 
Name: Fan Coil Units - Baseline 12-30-94 
Type: TERMINAL UNITS  - 2-Pipe Fan Coils HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SPACE SELECTION 

Space Name             Qty Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

1. East Perimeter - 1st Fir 

SPACES IN ZONE  2 (Zone 2) 

1 

2. South Perimeter - 1st Fl 1 

SPACES IN ZONE  3 (Zone 3) 

3. West Perimeter - 1st Fir 1 

SPACES IN ZONE  4 (Zone 4) 

4. North Perimeter - 1st Fl 1 

SPACES IN ZONE  5 (Zone 5) 

6. East Perimeter - 2nd Fir 1 

SPACES IN ZONE  6 (Zone 6) 

7. South Perimeter - 2nd Fl 1 

SPACES IN ZONE  7 (Zone 7) 

8. West Perimeter - 2nd Fir 

SPACES IN ZONE  8 (Zone 8) 

1 

9. North Perimeter - 2nd Fl 1 

wz 



AIR SYSTEM INPUT DATA 
Name: Interior 219 - Baseline 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by. EINHORN YAFFEE PRESCOTT Page  1 
****** *********************************** ************************* ******* 

1. SPACE SELECTION 

Space Name Qty Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

5. Interior - 1st Fir l 10. Interior - 2nd Fir 1 

C'lfo 



AIR SYSTEM INPUT DATA 
Name: Auditorium - Baseline 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SPACE SELECTION 

Space Name Qty Space Name Qty 

SPACES IN ZONE  1 (Zone l) 

11. Auditorium 1 

C'IZI 



AIR SYSTEM INPUT DATA 
Name: Fan Coil Units - PLC 12-30-94 
Type: TERMINAL UNITS  - 2-Pipe Fan Coils HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SPACE SELECTION 

Space Name Qty        Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

1. East Perimeter - 1st Fir  1 

SPACES IN ZONE  2 (Zone 2) 

2. South Perimeter - 1st Fl  1 

SPACES IN ZONE  3 (Zone 3) 

3. West Perimeter - 1st Fir 1 

SPACES IN ZONE  4 (Zone 4) 

4. North Perimeter - 1st Fl  1 

SPACES IN ZONE  5 (Zone 5) 

6. East Perimeter - 2nd Fir  1 

SPACES IN ZONE  6 (Zone 6) 

7. South Perimeter - 2nd Fl  1 

SPACES IN ZONE  7 (Zone 7) 

8. West Perimeter - 2nd Fir  1 

SPACES IN ZONE  8 (Zone 8) 

9. North Perimeter - 2nd Fl  1 

c-w 



AIR SYSTEM INPUT DATA 
Name: Interior 219 - PLC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 

1. SPACE SELECTION 

Space Name Qty Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

5. Interior - 1st Fir 1 10. Interior - 2nd Fir 1 

c-m 



AIR SYSTEM INPUT DATA 
Name: Auditorium - PLC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SPACE SELECTION 

Space Name Qty Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

11. Auditorium 1 

C-fa 



AIR SYSTEM INPUT DATA 
Name: Fan Coil Units - DDC 12-30-94 
Type: TERMINAL UNITS  - 2-Pipe Fan Coils HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SPACE SELECTION 

Space Name             Qty 

SPACES IN ZONE  1 (Zone 1) 

Space Name Qty 

1. East Perimeter - 1st Fir 1 

SPACES IN ZONE  2 (Zone 2) 

2. South Perimeter - 1st Fl 1 

SPACES IN ZONE  3 (Zone 3) 

3. West Perimeter - 1st Fir 

SPACES IN ZONE  4 (Zone 4) 

1 

4. North Perimeter - 1st Fl 

SPACES IN ZONE  5 (Zone 5) 

1 

6. East Perimeter - 2nd Fir 

SPACES IN ZONE  6 (Zone 6) 

1 

7. South Perimeter - 2nd Fl 

SPACES IN ZONE  7 (Zone 7) 

l 

8. West Perimeter - 2nd Fir 1 

SPACES IN ZONE  8 (Zone 8) 

9. North Perimeter - 2nd Fl 1 

c-m 



AIR SYSTEM INPUT DATA 
Name: Interior 219 - DDC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

1. SPACE SELECTION 

Space Name Qty Space Name Qty 

SPACES IN ZONE  1 (Zone 1) 

5. Interior - 1st Fir 1 10. Interior - 2nd Fir l 

C'W 



AIR SYSTEM INPUT DATA 
Name: Auditorium - DDC 12-30-94 
Type: CONSTANT VOLUME - Single Zone CAV HAP v3.04 
Prepared by: EINHORN YAFFEE PRESCOTT Page  1 
tic*********************************************************************** 

1. SPACE SELECTION 

Space Name 

SPACES IN ZONE  1 (Zone 1) 

Qty Space Name Qty 

11. Auditorium 1 

i'M 



PLANT INPUT DATA 
Plant: Cooling Plant (Offices) - Base 12-30-94 
Prepared By: EINHORN YAFFEE PRESCOTT Page  1 
*+*******************************************************+*****+********* 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Cooling Plant (Offices) - Base 
Classification : Cooling 
Type : Air-Cooled Chiller 
Type of simulation model....: Computer-Generated 
Type of chiller : A/C Reciprocating 

AIR SYSTEM SELECTIONS 

Air System Name Type     Quantity 

1. Fan Coil Units - Baseline   (2P-FC)       1 
2. Interior 219 - Baseline   (SZ CAV)      1 

AIR-COOLED RECIPROCATING CHILLER DATA 

Estimated maximum cooling load...:      NA 
Chiller capacity at design : 100.0 Tons 
Chiller input power at design....: 1.500 kW/Ton 
Chiller configuration : Mult. Compressors / Ckt. , Unloaded 
Is chilled water reset used ?       N 
Is hot gas bypass used ?       N 
% load for minimum unloading :     2 0.0 % 
Crankcase heater kW : 0.000 kW 

PUMP AND PIPING SYSTEM DATA 

Pump Efficiencies     Pump    Piping 
Pump or Delta-T   Head  Mech  Elec    Power Gain/Loss 
Piping System (F) (ft wg)    (%)    (%)      (kW)        (%) 

Chilled Water 11.2   70.00   70.0   80.0      5.04        0.0 

Wi 



PLANT INPUT DATA 
Plant: Heating Plant - Baseline 12-30-94 
Prepared By: EINHORN YAFFEE PRESCOTT Page  1 
**+*********+****+*****************+*************+•****+****************+ 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Heating Plant - Baseline 
Classification : Heating 
Type : Hot Water Boiler 

AIR SYSTEM SELECTIONS 

Heating Coil Category 
Air System Name Pre-Heat  Central  Terminal  Zone 

1. Fan Coil Units - Baseline    -        1 
2. Interior 219 - Baseline    -        1       -      - 
3. Auditorium - Baseline    -        1 

HOT WATER BOILER DATA 

Estimated maximum heating load...: 854.0 MBH 
Gross output at design : 2100.0 MBH 
Energy input at design : 3500.0 MBH 
Overall efficiency at design : 60.0 % 
Fuel or energy type : Nat. Gas 
Combustion air blower kW : 0.000 kW 

BOILER PART-LOAD PERFORMANCE DATA 

% Load Overall Eff. (%)    % Load Overall Eff. (%) 

90 60.0 40 60.0 
80 60.0 30 60.0 
70 60.0 20 60.0 
60 60.0 10 60.0 
50 60 . 0 0 0.0 

PUMP AND PIPING SYSTEM DATA 

Pump Efficiencies     Pump    Piping 
Pump or Delta-T   Head  Mech  Elec    Power Gain/Loss 
Piping System (F) (ft wg)    (%)    (%)      (kW)        (%) 

Hot Water 20.0   70.00   70.0   80.0      4.94        0.0 

l'\^ 



PLANT INPUT DATA 
Plant: Cooling (Auditorium) - Base 12-30-94 
Prepared By: EINHORN YAFFEE PRESCOTT Page  1 
**************************************************************** ********* 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Cooling (Auditorium) - Base 
Classification : Cooling 
Type : Air-Cooled Chiller 
Type of simulation model....: Computer-Generated 
Type of chiller : A/C Reciprocating 

AIR SYSTEM SELECTIONS 

Air System Name Type     Quantity 

3. Auditorium - Baseline   (SZ CAV) 1 

AIR-COOLED RECIPROCATING CHILLER DATA 

Estimated maximum cooling load...: NA 
Chiller capacity at design : 40.0 Tons 
Chiller input power at design....: 1.250 kW/Ton 
Chiller configuration : Mult. Compressors / Ckt. , Unloaded 
Is chilled water reset used ? N 
Is hot gas bypass used ? N 
% load for minimum unloading : 2 0.0 % 
Crankcase heater kW : 0.000 kW 

PUMP AND PIPING SYSTEM DATA 

Pump Efficiencies     Pump    Piping 
Pump or              Delta-T   Head Mech  Elec    Power Gain/Loss 
Piping System             (F) (ft wg) (%)    (%)      (kW)        (%) 

Chilled Water           12.4  70.00 70.0  80.0     1.82       0.0 

C'M 



PLANT INPUT DATA 
Plant: Cooling Plant (Offices) - PLC 12-30-94 
Prepared By: EINHORN YAFFEE PRESCOTT Page  1 
********************************•**+************* ********************* + ** 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Cooling Plant (Offices) - PLC 
Classification : Cooling 
Type : Air-Cooled Chiller 
Type of simulation model....: Computer-Generated 
Type of chiller : A/C Reciprocating 

AIR SYSTEM SELECTIONS 

Air System Name Type     Quantity 

4. Fan Coil Units - PLC   (2P-FC)       1 
5. Interior 219 - PLC   (SZ CAV)      1 

AIR-COOLED RECIPROCATING CHILLER DATA 

Estimated maximum cooling load...:      NA 
Chiller capacity at design : 100.0 Tons 
Chiller input power at design....: 1.500 kW/Ton 
Chiller configuration : Mult. Compressors / Ckt. , Unloaded 
Is chilled water reset used ?       N 
Is hot gas bypass used ?       N 
% load for minimum unloading :    2 0.0 % 
Crankcase heater kW : 0 . 000 kW 

PUMP AND PIPING SYSTEM DATA 

Pump Efficiencies     Pump    Piping 
Pump or Delta-T   Head  Mech  Elec    Power Gain/Loss 
Piping System (F) (ft wg)    (%)    (%)      (kW)        (%) 

Chilled Water 11.2   70.00   70.0   80.0      5.04        0.0 

cw 



PLANT INPUT DATA 
Plant: Heating Plant - PLC 12-30-94 
Prepared By: EINHORN YAFFEE PRESCOTT Page  l 
*********************++**********•****++***********+*****+*++***•*+++***+ 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Heating Plant - PLC 
Classification : Heating 
Type : Hot Water Boiler 

AIR SYSTEM SELECTIONS 

Heating Coil Category 
Air System Name Pre-Heat  Central  Terminal  Zone 

4. Fan Coil Units - PLC    -        1 
5. Interior 219 - PLC    -        1 
6. Auditorium - PLC    -        1 

HOT WATER BOILER DATA 

Estimated maximum heating load...: 889.5 MBH 
Gross output at design : 2100 . 0 MBH 
Energy input at design : 3500.0 MBH 
Overall efficiency at design : 60.0 % 
Fuel or energy type : Nat. Gas 
Combustion air blower kW : 0 . 000 kW 

BOILER PART-LOAD PERFORMANCE DATA 

% Load Overall Eff. (%)    % Load Overall Eff. (%) 

90 60.0 40 60.0 
80 60.0 30 60.0 
70 60.0 20 60.0 
60 60.0 10 60.0 
50 60.0 0 0.0 

PUMP AND PIPING SYSTEM DATA 

Pump Efficiencies     Pump    Piping 
Pump or Delta-T   Head  Mech  Elec    Power Gain/Loss 
Piping System (F) (ft wg)    (%)    (%)      (kW)        (%) 

Hot Water 20.0   70.00   70.0   80.0      4.94        0.0 

cw 



PLANT INPUT DATA 
Plant: Cooling (Auditorium) - PLC 12-30-94 
Prepared By: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Cooling (Auditorium) - PLC 
Classification : Cooling 
Type : Air-Cooled Chiller 
Type of simulation model....: Computer-Generated 
Type of chiller : A/C Reciprocating 

AIR SYSTEM SELECTIONS 

Air System Name Type     Quantity 

6. Auditorium - PLC  (SZ CAV)      1 

AIR-COOLED RECIPROCATING CHILLER DATA 

Estimated maximum cooling load...: NA 
Chiller capacity at design : 40.0 Tons 
Chiller input power at design....: 1.250 kW/Ton 
Chiller configuration : Mult. Compressors / Ckt. , Unloaded 
Is chilled water reset used ? N 
Is hot gas bypass used ? N 
% load for minimum unloading : 2 0.0 % 
Crankcase heater kW : 0.000 kW 

PUMP AND PIPING SYSTEM DATA 

Pump Efficiencies     Pump    Piping 
Pump or              Delta-T   Head Mech  Elec    Power Gain/Loss 
Piping System             (F) (ft wg) (%)    (%)      (kW)        (%) 

Chilled Water             12.4   70.00 70.0   80.0      1.82        0.0 

c-ffl 



PLANT INPUT DATA 
Plant: Cooling Plant (Offices) - DDC 12-30-94 
Prepared By: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Cooling Plant (Offices) - DDC 
Classification : Cooling 
Type : Air-Cooled Chiller 
Type of simulation model....: Computer-Generated 
Type of chiller : A/C Reciprocating 

AIR SYSTEM SELECTIONS 

Air System Name Type     Quantity 

7. Fan Coil Units - DDC   (2P-FC)       1 
8. Interior 219 - DDC   (SZ CAV)      1 

AIR-COOLED RECIPROCATING CHILLER DATA 

Estimated maximum cooling load...:      NA 
Chiller capacity at design : 100.0 Tons 
Chiller input power at design....: 1.500 kW/Ton 
Chiller configuration : Mult. Compressors / Ckt. , Unloaded 
Is chilled water reset used ?       Y 
Is hot gas bypass used ?       N 
% load for minimum unloading : 2 0.0 % 
Crankcase heater kW : 0.000 kW 

PUMP AND PIPING SYSTEM DATA 

Pump Efficiencies     Pump    Piping 
Pump or Delta-T   Head  Mech  Elec    Power Gain/Loss 
Piping System (F) (ft wg)    (%)    (%)      (kW)        (%) 

Chilled Water 11.2   70.00   70.0   80.0      5.04        0.0 

CW 



PLANT INPUT DATA 
Plant: Heating Plant - DDC 12-30-94 
Prepared By: EINHORN YAFFEE PRESCOTT Page  1 
************************************************************************* 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Heating Plant - DDC 
Classification : Heating 
Type : Hot Water Boiler 

AIR SYSTEM SELECTIONS 

Heating Coil Category 
Air System Name Pre-Heat  Central  Terminal  Zone 

7. Fan Coil Units - DDC    -        1 
8. Interior 219 - DDC    -        1       -      - 
9. Auditorium - DDC    -        1 

HOT WATER BOILER DATA 

Estimated maximum heating load...: 889.5' MBH 
Gross output at design : 2100.0 MBH 
Energy input at design : 3500.0 MBH 
Overall efficiency at design : 60.0 % 
Fuel or energy type : Nat. Gas 
Combustion air blower kW : 0.000 kW 

BOILER PART-LOAD PERFORMANCE DATA 

% Load Overall Eff. (%)    % Load Overall Eff. (%) 

90 60.0 40 60.0 
80 60.0 30 60.0 
70 60.0 20 60.0 
60 60.0 10 60.0 
50 60.0 0 0.0 

PUMP AND PIPING SYSTEM DATA 

Pump Efficiencies     Pump    Piping 
Pump or Delta-T   Head  Mech  Elec    Power Gain/Loss 
Piping System (F) (ft wg)    (%)    (%)      (kW)        (%) 

Hot Water 20.0   70.00   70.0   80.0      4.94        0.0 

m 



PLANT INPUT DATA 
Plant: Cooling (Auditorium) - DDC 12-30-94 
Prepared By: EINHORN YAFFEE PRESCOTT Page  1 
******************** ************************************* **************** 

PLANT NAME, CLASSIFICATION & TYPE 

Plant name : Cooling (Auditorium) - DDC 
Classification : Cooling 
Type : Air-Cooled Chiller 
Type of simulation model....: Computer-Generated 
Type of chiller : A/C Reciprocating 

AIR SYSTEM SELECTIONS 

Air System Name Type     Quantity 

9. Auditorium - DDC   (SZ CAV) 1 

AIR-COOLED RECIPROCATING CHILLER DATA 

Estimated maximum cooling load...: NA 
Chiller capacity at design : 40.0 Tons 
Chiller input power at design....: 1.250 kW/Ton 
Chiller configuration : Mult. Compressors / Ckt. , Unloaded 
Is chilled water reset used ? N 
Is hot gas bypass used ? N 
% load for minimum unloading : 2 0.0 % 
Crankcase heater kW : 0.000 kW 

PUMP AND PIPING SYSTEM DATA 

Pump Efficiencies     Pump    Piping 
Pump or              Delta-T   Head Mech  Elec    Power Gain/Loss 
Piping System             (F) (ft wg) (%)    (%)      (kW)        (%) 

Chilled Water             12.4   70.00 70.0   80.0      1.82        0.0 

CMl 



BUILDING INPUT DATA 
Prepared by: EINHORN YAFFEE PRESCOTT 12-3 0-94 
HAP v3.04 Page  1 
***************+*************+********•************+********************* 

BUILDING NAME : Building 219 - Baseline 

PLANT SELECTION 

Plant Name Type   Quantity 

1. Cooling Plant (Offices) - Base. (A/C CHILLER)    1 
2. Heating Plant - Baseline  (HW BOILER)     1 
3. Cooling (Auditorium) - Base.... (A/C CHILLER)    1 

MISCELLANEOUS ELECTRIC POWER USE 

Max. Power Use 
Reference Name (kW) Schedule Name 

Empty... 0.0 NA 
Empty... 0.0 NA 
Empty... 0.0 NA 
Empty... 0.0 NA 

MISCELLANEOUS FUEL USE 

Reference Fuel  Fuel Conversion Max. 
Name Type Units kBTU/Units Use Schedule Name 

Empty... NG THM 100.0000 0.0 NA 
Empty... NG THM 100.0000 0.0 NA 
Empty... NG THM 100.0000 0.0 NA 
Empty... NG THM 100.0000 0.0 NA 

Fuel Types: NG=Nat.Gas FO=Fuel Oil PR=Propane RH=Rmt Htg 

ELECTRIC RATE 

Average building power factor. 
• Ft. 
: NA 

Belvoir Equivalent $/kWh 

FUEL RATES 

Natural gas : Washington Gas Rate Schedule 2 
Fuel oil : None 
Propane : None 
Remote source heating : None 
Remote source cooling : None 

frit? 



BUILDING INPUT DATA 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page  2 
**************************************************************** 

MISCELLANEOUS DATA 

Additional building floor area :       0.0 sqft 
Source electric generating efficiency :    100.00 % 

C'lM 



BUILDING INPUT DATA 
Prepared by: EINHORN YAFFEE PRESCOTT 
HAP V3.04 
************************************************************************* 

BUILDING NAME : Building 219 - PLC 

12-30-94 
Page  1 

PLANT SELECTION 

Plant Name Type Quantity 

4. Cooling Plant (Offices) - PLC. 
5. Heating Plant - PLC  
6. Cooling (Auditorium) - PLC... 

(A/C CHILLER) 1 
(HW BOILER) 1 
(A/C CHILLER)    1 

MISCELLANEOUS ELECTRIC POWER USE 

Reference Name 
Max. Power Use 

(kW)  Schedule Name 

Empty.. 
Empty.. 
Empty.. 
Empty.. 

0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 

MISCELLANEOUS FUEL USE 

Reference     Fuel  Fuel  Conversion 
Name Type Units  kBTU/Units 

Max. 
Use Schedule Name 

Empty... 
Empty... 
Empty... 
Empty... 

NG THM 
NG THM 
NG THM 
NG THM 

100.0000 
100.0000 
100.0000 
100.0000 

0.0 NA 
0.0 NA 
0.0 NA 
0.0 NA 

Fuel Types: NG=Nat.Gas  FO=Fuel Oil PR=Propane RH=Rmt Htg 

ELECTRIC RATE 

Electric rate  ■ Ft. 

: NA 
Belvoir Equivalent $/kWh 

Average building power factor. 

FUEL RATES 

Natural gas  
Fuel oil  
Propane  
Remote source heating. 
Remote source cooling. 

Washington Gas Rate Schedule 2 
None 
None 
None 
None 

C-H? 



BUILDING INPUT DATA 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page  2 
************************************************* ********* *************** 

MISCELLANEOUS DATA 

Additional building floor area : 0.0 sqft 
Source electric generating efficiency : 100 . 00 % 

C'W 



BUILDING INPUT DATA 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page  1 
************************************************************************ 

BUILDING NAME : Building 219 - DDC 

PLANT SELECTION 

Plant Name Type   Quantity 

7. Cooling Plant (Offices) - DDC. (A/C CHILLER)    1 
8 . Heating Plant - DDC  (HW BOILER)      1 
9. Cooling (Auditorium) - DDC  (A/C CHILLER)    1 

MISCELLANEOUS ELECTRIC POWER USE 

Max. Power Use 
Reference Name (kW) Schedule Name 

Empty... 0.0 NA 
Empty... 0 . 0 NA 
Empty... 0 . 0 NA 
Empty... 0.0 NA 

MISCELLANEOUS FUEL USE 

Reference Fuel Fuel Conversion Max. 
Name Type Units kBTU/Units Use Schedule Name 

Empty... NG THM 100.0000 0.0 NA 
Empty... NG THM 100.0000 0.0 NA 
Empty... NG THM 100.0000 0.0 NA 
Empty... NG THM 100.0000 0.0 NA 

Fuel Types: NG=Nat.Gas  FO=Fuel Oil PR=Propane RH=Rmt Htg 

ELECTRIC RATE 

Average building power factor. 
• Ft. 
: NA 

Belvoir Equivalent $/kWh 

FUEL RATES 

Natural gas : Washington Gas Rate Schedule 2 
Fuel oil : None 
Propane : None 
Remote source heating : None 
Remote source cooling : None 

c-w 



BUILDING INPUT DATA 
Prepared by: EINHORN YAFFEE PRESCOTT 12-30-94 
HAP v3.04 Page  2 
************************************************************************* 
MISCELLANEOUS DATA 

Additional building floor area :      o . 0 sqft 
Source electric generating efficiency :    100.00 % 

c-m 


