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INTRODUCTION

The Department of the Army, Baltimore District, Corps of Engineers, under work
order contract DACA 31-80-0019 Task Order 00006 dated April 21, 1980, assigned NUS
Corporation to perform an energy audit of the Kimborough Army Hospital at Fort
Meade, Maryland, The philosophy of the project was to carry out the energy audit in
three separate parts or levels of affort. The first level of effort was to identify
energy saving opportunities by means of site inspection and engineering judgement.
The second level involved metering of the hospital's energy consumption and making
appropriate hand calculations to confirm the accuracy of the Level | recommendations
and identify additional energy saving opportunities. The third level of effort utilized
computer modeiing as a tool to investigate further energy savings possibilities.

SUMMARY OF FiNDINGS

The Kimborough Army Hospitai is in excellent condition, has already adopted energy
counservation progvams, and maintains an outstanding planned maintenance program to
keep equipment in top condition. Nevertheless, there are several projects which, if
incorporated, can save the hospital approximately $57,000 (1980 dollars) per year with
a simple investment payback of less than 1.6 years. This saving represents
approximately a 12% reduction in energy cost (1980 dollars),

General Condition of the Hospital

The Kimborough Army Hospital was built in 1958, A new addition was added several
years later. The hospital consists of one three story, block and brick veneer structure
with three wings totaling approximately 138,660 square feet and providing sufficient
space for 300 beds; and a new single level clinic of approximately 56, 217 square feet.
The entire hospital totals approximately 194,880 square feet.

The building characteristics that place this hospital into an energy efficient category
are as follows:

o All windows are presently double glazed
o All entrances (except for rear emergency exits) are double doo: entrance foyers

o Compared to the building size, the heating, ventilating and air conditioning units
are operated at relatively low outside air inlet flow rates

o All lighting (except for the machine spaces) is done with fluorescent fixtures

o All mechanical and electrical equipment is well maintained, and controls are
calibrated at frequent intervals

Potential Energy Saving Projects

The energy audit exposed six potential en2rgy savings projects; four of these require
capital energy saving investment with the other two requiring only maintenance. In
addition, two alternative projects are listed for information. A summary of these
projects is presented in Table 1. All costs presented, both in this table and other
sections of the report are in 1980 dollars.

QMGW> e

.o -
Twn Tadtt. U0 R

Tae o . A L B S A

T TR e, R SRS MR it RS gt e s ~

el i) At e P

TR A . EETTIE

' 1:4\‘;@

e




e e r——

SATIE. 3 PPV

L7907

(°xoxdde) ¢g

(*xoadde) pg

114

Li

osy

TAUSEISIAUT 00015
/NLE WOTTTTR)
oyIey
o/3

r- T, I
9°9 008°91¢$ 6ZS‘T $ 18 &4
9°y ocd’'ezs BLO’9 § 6LS
s31ed ayvedax
pue adueu I93eM jJO
-JjurTew ueyy BUOTT: D 0626
0°1 32430 3800 ON Lé6V $ 8°¢ey
s3ied 1yedaax
pue aoueu I23°PM JO
-9jutem ueyy 8UOTT®D 096
0°t A3Y3I0 INOD ON Stl $ 9°6
9y 600‘61$ ost’y § €Le
9°1 000°01¢ 890°9 § orz
9 0 000°01$ 0LS’ETS 9t6
¥°0 000°Z1¢ 08L°ZES SSL’s
(s103)) {s1ei1og 0861) (s1e110d 0861} (3n1g UoTITTH)
emTy 3800 [eT3IUa304 1eT3U230d
yoeqhvg parieasul sburtaeg sbutaes
I1duys pajentisy 380D Abasug
1enuuy 1enuLy

SLIAr0odd SONIAVS ADHANT J0 AHVHHNS

1 379YL

but124h>

ueg yitm oTut(d
#3N 243 jo Jooy
24y3 03 uotrje]
-GSU] (ePUOTITPPY

BUuTTOL; uevg
INOUITA DTILITD
maN 2y3 jo joou
243 03 uoijety
-NSUl [euo;ITPPVY

wa38ig 193eM
3I0H D1ISAWOQ
woxy abeyea
w2238 7o 1t1eday

uIN3IaY
a3 esuapuo)
Buryea1 x13

1eatrdsor p1o
ay3 jo joom ayi o3
uotTjleINSUI TRUCTITPPY

£30N0 UOTIBTTIUIA
3IBTUI pue Isneyxy
usamiag door
Kx19A0099 Iv2H ojsep

SPOOH 3Isneyx:
uayol Iy o3z
wa3ysis dnaye:;
ITY paonpui

Tuazue)
bur1ok) ueg
DTUTTD MaN

Ioeloag wa3]

v —s T e T o e d——




DT Y 38 m

DISCUSSION OF PROIECT DEVELOPMENT VS, LEVEL OF EFFORT

The costs and levels of effort expended to identify energy savings projects are
summarized in Table 2,

Level 1 - Hospital Survey and Drawing Review

Because the Kimborough Hospital is in excellent condition and most low cost energv
saving concepts have already been incorporated, no rnew, non-capital intensive projects
were yielded by the Level | effort. Only maintenance projects numbers 5 and 6 were
identified, Nevertheless, the Level | survey information was essential for the more
complex projects identified in Levels 2 and 3. The Level 1 effort consumed
approximately 25 percent of the total project budget.

Level 2 - Metering Of Energy Consumption And Evaluation By Hand Caiculations

Two major energy savings projects were identified during this phase of the work
effort. Project 1, a microprocessor control system to cycie ventilation fans in the new
addition was identified as a result of metering the electric consumption of the new
addition over a period of one month. It was noted that the electric power consumption
during the non-working hours (nights and weekends) was a steady 50 percent of the
maximum power consumed during weekdays. Based upon a review of electrical
drawings of the new addition, it was concluded that most of the non-working hour
power consumption was due to the ventilation fans. Consequently a fan cycling
project was identified to reduce power consumption during these times. The overall
evaluation of this project to determ,e its total energy savings potential had to wait,
however, until Level 3 was performed.

The second energy saving project identified in Level 2 was the kitchen induced air
makeup system, project 2. A major kitchen exhaust load consuming large quantities of
winter heating energy was identified. Consequently, the induced air makeup system
for the kitchen exhaust loads was developed to reduce the amount of heated air
exhausted to the outside. Hand calculations were made to estimate the energy and
cost savings, therefore, project 2 was fully developed as a result of the Level 2 effort.
Level 2 effort consumed approximately 25 percent of the project budget.

Level 3 - Computer Modeling of the Hospital and Subsequent Evaluation of Potential
Modification

The DOE - Il computer code was utilized to evaluate the more comglex energy saving
projects. This code was employed to predict the heating and cooling loads as they
would be affected by changes to ventilation flow rates, insulation, and heating and
ventilation system changes. The computer analysis was used to predict the energy
savings potentiai for project 1 (fan cycling in the new addition), project 3 (waste heat
recovery loop between exhaust and inlet ventilation ducts), and project 4 (additional
insulation to the top floor ceiling in the old section of the hospital). In addition, the
computer was employed to perform sensitivity analyses for the addition of insulation
to the new addition, both with and without fan cycling (projects 7 and 8). The
remaining 50 percent of the budget was expended in the completion of the Level 3
effort.
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ENERGY CONSUMPTION BREAKDOWN

A breakdown of the energy consumption of the Kimborough Army Hospital is listed as
follows:

Heating

Humidification

Cooling

Fans

Lighting

Kitchet,

Miscellaneous (i.e., of .ce equipment, air compressors, x-ray and other medical
equipment)

o Domestic hot water

0000000

Heating Loads and Cost

The annual heating and humidification requirements for the hospital are estimated to

be 23,5 billion BTUs per year with a maximum January heating load of 5.0 billion
BTUs.

The heating loads are supplied by a central steam boiler house containing three boilers
fired by number 2 or number 6 fuel oil. This boiler house prcvides the steam needs for
the hospital, a hospital staff barracks building, a medical laboratory, and a warehouse.

The hospital consumes approximately 75% of the total steam generated by the boiler

house.

The estimated cost for heating the hospital is based on the hospital heating loads,
shown in Figure 1, a boiler efficiency of 83%, and a fuel oil cost of approximately
$1.30/gallon (for number 2 fuel oil at 140,000 BTUs/gallon). The estimated 1980
heating cost then computes to $263,000 per year.

Cooling Loads and Cost

The expected cooling loads for the hospital are also plotted in Figure 1. The yearly
coolirg requirements are estimated to be 7.6 billion BTUs per cooling season. The
maximum hourly cooling load is expected to occur in June at approximately 6.6 million
BTU/hour. This cooling load draws additional electrical energy of approximately
557,000 KWhr during the cooling season. In addition, the maximum cocling load
creates an additional electrical demand of approximately 483.6 KW.

The estimated cost for providing the cooling is based on the season cooling electrical
energy requirement and an estimated cost of 0.04 $/KWhe (based on an average
wemand charge of 0.0089 $/KWhr; fuel charge of 0.02 $/KWhr; and an average
generation charge of 0.011 $/KWhr). Therefore, the estimated cost for air condition-
ing is $22,350 per season.

Electricity Energy Demands

Winter Electric Loads

During the winter months, the Kimborough Army Hospital is presently consuming
60,130 KWhr per week of electric energy with a peak load of approximately 500 KW,

5
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The typicai weekly prefile is shown in Figure 2 for January weather. This electric load

is essentially independent of cooling and h:ating needs. It consists of the following
items:

o] Ventilation and air circulation fans - approx. ~~tely 164 KW - for an estimated
1,428,000 KWhr'yr

o} Lights - appro«iiiately 224 KW - for an estimated 892,000 KWhr per year

o Other hospital equipment - approximately 90 KW - for an estimated 805,920
KWhr per yeer

These loads together total approximately 3,126,600 KWhr/year.

Summer Electric Loads

During the sumimer months, cooling adds an additional maximum load of
approximately 484 KW and consume an estimated 557,000 K.Whr Auring the cooling
season.

“nntal Electric Loads

The expected annual electrical energy consumption is plotted in Figure 3, The total
annual electricity consumption (summer plus winter) is estimated to be approximately
3,683,500 KWhr. The cost for this electric energy is approximately $147,300 per year.

Actual total charges for electricity are, of course, based upon a combination of
charges for usage (KWH) and demand (KWD). Since Fort Meade is metered as a unit,
the applicable demand charge is determined by the peak loading for the entire base.
The effect of peak reduction at Kimborough Hospital upon the peak of the base as a
whole is indeterminate. Therefore, electricity charges used in this report have been
defermined utilizing average demand charges for the base as a whole.

Total Energy Cost

Table 3 presents the total energy consumption and cost. The total annual energy cost

for heating, cooling, humidification, kitchens, and other electric usage is approxi-
mately $427,420 per year.

ENERGY SAVING MODIFICATIONS WITH GOOD ECONOMIC INCENTIVE

Based on the survey taken of the Kimborcugh Army Hospital, the following modifi-
cations or corrections have been identified that will save energy and lower operating

cost with a high degree of economic merits. These modifications/corrections are as
follows:

o Install a microprocessor controller to cycle the ventilation fans in the new clinic
section based on time of day and day of week.
0 install an induced air makeup system to the exhaust ventilation hoods in the
kitchen.
7
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Item -
Heating
Humidification

Fans

Lights

Cooling

Kitchen

Domestic Hot Water

Miscellaneous

Total:

TABLE 3
ENERGY CONSUMPTION AND COSTS FOR KIMBOROUGH ARMY HOSPITAL ’
Arnual Energy Use Annual Cost %Based on Costs

14.8x10 BTUs $165,760 38.8
8.6x10 BTUs $99,680 23.3
1,428,640 KWhrs $57,150 13.4
891,990 KWhrs $35,680 8.3
55,7000 KWhrs $22,350 5.2
1.2x10 BTUs $13,440 3.1
0.1x10 BTUs $1,120 0.3
805,920 KWhrs $3l2,240 7.5

$427,420 100 "
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{ o install a heat recovery loop between the ventilation exhaust and inlet air ducts

o Install two inches of insulation above of the drop ceiling beaneath the roof of the
original hospital section,

o Repair the leaking condensate return sump tank and pumps serving the new clinic
addition.
.0 Repair the le'ak'lng steam traps serving the domestic hot water system.

The detailed explanation for these modifications regarding energy and cos*® savings is
presented in the following paragraphs.

5.1 Fan Cycling For New Clnic Addition.

The present operation of the new addition allows the ventilatior fans to continue
operation during periods when the building is unoccupied. These unoccupied periods
are primarily Saturdays, Sundays, and weekdays between 6:00 p.m. ard 8:00 a.m.
"Figure 4 presents typical electrical load during January for the clinic section. As
shown in the figluire, there is a steady minimum demand of approximately 90 KW that
occurs during the unoccupied hours of which approximately 70 to 80 KW are supply,
return and exhaust fans. By establishing a new schedule which allows the fan
operation to be curtailed and temperatures to be reduced, significant heating, cooling,
and electric energy can be saved. Table 4 presents such a suggested schedule.

Figure 5 shows the estimated difference in energy consumption for this modifi-
cation. These savings are estimated to be as follows:

Heating , 1570 million BTUs Saved
Cooling (Electrical Load) 37,000 KWhr Saved
Fan (Electrical Load) 343,210 KWhr Saved

Fuel saved at Electric Generating Station 4185 million BTUs Saved
(Baltimore Gas & Light) '

The cost savings to the hospital associated with this energy saving is estimated
to be $17,570 for heating oil and $15,210 for electricity for a total savings of $32,780
per year.

The control equipment necessary to incorporate a fan cycling schedule would be a

. small microprocessor programmed with the control schedule logic. These micro-
processors are commercially available. They have an internal clock that keeps track
of time of day and days per week. Temperature inputs to these controllers are
obtained via thermostats placed in the rooms served by the ventilation system.
Approximately four inputs would probably be required for Kimborough Hospital, The
outputs from the controller are relay switches that turn equipment "on" or "off" in
accordance with the programmed logic.

The installed cost for a microprocessor and associated equipment to cycle the
ventilation fans is estirmated to be approximately $12,000. (This is based on compara-
tive installed cost of micrprocessor building control system.)

11
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Time

Weekdays
8 a.m. to 8 p.m.

6 p.m. to 8 a.m,

Saturday & Sunday

i
TABLE &
PROPOSED FAN CYCLING SCHEDULE
FOR THE NEW ADDITION : ‘
Thermostat
Fan Operation Set Points
1
Al run 75°F
All off except to maintain 58°F
clinic above 58°F during 8
winter months :
All off except to maintain 58°F
clinic above 58°F during
winter months
;'
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FIGURE 5

NEW ADDITION

BASE CASE

NEW ADDITION

FAN CYCLING ONLY
MAY

COOLING
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ECONOMIC ANALYSIS SUMMARY

Location: Ft. Meade, Kimborough Army Hospital FY

1981

Project: Install microprocessor to cycle air handling fans on

new addition

Economic Life 10 Yra.

Date Prepared_ 3/7/81 Prepared by

R, W, Fell

COSTS

1. Non-Recurring Initial Capital Costs:
a. OwNE
b. Design
c.
d. Total

BENEFITS

2. Recurring Benefit/Cost Differential Other than Energy:
a. Annual Labor Decrease (+)/Increase (=)
b. Annual Material Decrease (+)/Increase (-)
¢. Other Annual Decrease (+)/Increase {(-)
d. Total Costs
e, 10% Discount Factor
f. Discounted Recurring Cost (d x e)

3. Recurring Energy Benefit/Costs:
a. Type of Fuel: 0il

(1) Annual En.rquEEcroase (+)/Increase (-)
(2) Cost per MBTU
(3) Annual Dollarmm‘ Increase (({1)x(2))
(4) Differential Escalation Rate (_8 %) Factor
(5) Discounted Dollar QecredB®yIncrcase (3)x(4)
b. Type of Fuel: Electrjcjt
(1) Annual aIncrnu (=)
(2) Cost per KwH
(3) Annual Dollar(§§creasdjrncrease ((1)x(2))
(4) Differential ESCEIati - Rate i(_7 ¥) Pactor
(5) Discounted Dollarcﬁigg!zzyﬁgncr.ase ((3)x(4))

c. Type of Fuel: —

(1) Annual Energy Decrease (+)/Increaae (-)

(2) Cost per MBTU

(3) Annual Dollar Decrease/Increase ((1)x(2))

(4) Differential Escalation Rate (___%) Factor

(S) Discounted Dollar Decrease/Increase ((3)x(4))
d. Discounted Energy Benefits (3a(5)+3b(5)+3c(5)+3d(5))

4. Total Benefits (Sum 2£+3d)

S. Discounted Benefit/Cost Ratio (Line 4/Line 14)
6. Total Annual Energy Savings (3a(l)+3b(l)+3c(l))
7. E/C Ratio (Line 6 : Line 1a/1000)

8. Annual $§ Savings (2d+3a(3)+3b(3)+3c(3))

3. Pay-Back Period (({Line la - Salvage)iLine 8)

*4,185 MBTU at generating station
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5.2

5.3

Based o the cost savings due to reduced energy consumption and the estimated
installe: capital cost, the simple payback period for this modification is less than one
halt a ; :ar; the present worth of the savings is approximately $293,410 (for a ten year
depreciation, 10% return on present worth, and 3% fue! escalation over inflation), and
the energy saved per $1000 investment (E/C ratio) is 480.

Install Induced Air Makeup System for Kitchen Exhaust Hoods

The amount of kitchen conditioned air exhausted to the outside could be significantly
reduced by circulating unconditioned outside air directly underneath the exhaust hoods
over the stoves as is commonly done on new systems. A constant volume fan is used so
that air flow velocities within the hood remain unchanged and grease separation
efficiency of the hood is maintained. However, because unconditioned outside air is
directed underneath the hood, the quantity of room conditioned air exhausted by the
hood is reduced. This reduction in conditioned air exhaust lowers the outside air
makeup that must be heated during the winter and cooled during the summer.

Figure 6 illustrates this modification. The concept recommended consists of a roof
supply fan forcing approximately 12,000 cfm of unconditiorad air through a single air
duc: and discharging 6,U00 cfm under each of the two existing stove exhaust hoods.

The heating energy saved is estimated to be approximately 1400 million BTUs for an
estimated heating oil savings of $15,670 per year. On the other hand, the additional
electricity consumed by the fan (requiring 464 million BTUs of additional heat energy
to generate the electricity) is estimated to be 40,000 KWhr per year for an additional
electricity cost ¢f approxumately $1600, therefore, the net effect is z real energy
savings of 936 million BTUs and a cost savings of $13,570 per year. The present worth
of this savings over 25 years is $258,600.

The Current Working Estimate (CWE) to install the fan system is $8000, with a total
estimatc | capital investment of approximately $10,000. Therefore, the estimated
simple payback period for this modification is less than one year, and the E/C ratio is
app-oximately 117 million BTUs saved per $100U invested.

Waste Heat Recovery Loop Between Exhaust and Inlet Ventilaiion Ducts

Figure 7 illustrates a waste heat recovery loop that extracts heat from the exhaust
ventilation air and expe!s this heat back into the inlet air of the ventilation system.
This waste heat reno.erv system consists of an air to water heat exchanger installed in
the exhaust duct upstream of Fan F-7 and another iieat exchanger installed in the inlet
duct upsiream of AC unit 2. A pump circulates a solution of water/glycol (to prevent
freezing) thiough the exhaust heat exchanger where it extracts heat by cooling the
exhaust flow. The water solution is then pumped through the inlet air heat exchanger
where it raises the inlet air temperature. An expansion tank is required to
accommodate the the'mal expansion of the water and some controls are required to
start and stop the circulating water pump based on inlet and exhaust air temperature.

The estimmated annual heating energy saved by incorporating this waste heat recovery
loop is approximately 760 million BTUs. of heating energy. The cost savings in heating
oil associated with this energy savings is approximately 58,360 per year. However, the
circulating water pump operating for approximately 4000 hours per year is estimated

16
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D 4

ECONOMIC ANALYSIS SUMMARY

Location:_ _ Fi, Meade, Rimborough Army Hospital FY__ 1981
Project: Install induced air make-up system for kitchen exhaust hood
Economic Life_ 25 Yrs. Date Prepared_3/7/81 Prepared by R. W. Fell
COSTS
1. Non-Recurring Initial Capital Costs:
a. OWE $ 8,000
p. Design $ 2,000
c.  _ $ 0
d. Total $_10,000
BENEFITS
2. Racurring Benefit/Cost Differen i-Qther than Energy:
a. Annual Labor Decrease (+)Afngrease (-D $ - 500
L. Annual Material Decrease (+)/Increase (-) $ 0
c. Other Annual Decreasa (+)/Increase (-) $ 9
d. Toutal Costs $ - 0
e. 108 Discount Factor $ §,§§§
f. Discounted Recurring Cost (d x e) -4,750

3. Recurring Energy Benef:t/Costs:
a. Type of Fuel: 0il

(1) Anpual SnergyQgcrease (+)¥Increase (-) £ 400 _MBTU
(2) Cost per MBTU s'—_féhﬁ'—
(3) Annual Dollar @Incruu ((1)x(2)) $ 26
(4) Differential Esc n Rate (_8 %) Factor —— 20,015
(5) Discounted Dollar(Decreas¥jIncrease (3)x(4) $ 313,550

b. Type of Fuel:_ Electrici
(1) Annual Energy gecrease {+) {Increase (-) > - 40,000 KWH*
{2) Cost par KwH $_ __ 0.04
(3) Annual Dollar Decreale ((1)x(2)) $S__ - 1,600

a

(4) Differential Escalation R 7 ¥) Factor —18.049
{5) Discounted Dollar Decreno@ ((3)1x(4)) S__- 28,800
c. Type of Fuel: =
(1) Annual Energy Decrease (+)/Increase (-) —
(2) Cost per MBTU s
(3) Annual Dollar Decrease/Increase ((1)x(2)) R
{4) Differential Escalation Rate (_- %) Factor e
(S) Discounted Dollar Decrease/Increase ((3)x(4)) $
d. Discounted Energy Benefits (3a(5)+3b(5)+3c(5)+3d4(5)) $ 284,750

4. Total Benefitas (Sum 2£+3d) $ 280,000
S. Discounted Benefit/Cost Ratio (Line 4/Line 14d) 28.0
6. Total Annual Energy Savings (3a(l)+3b(l)+3¢c(1l)) 936 MBTU
7. E/C Ratio (Line 6 + Line 1la/1000) 117
8. Annual § Savings (2d+3a(3)+3b(3)+3c(3)) $_ 13,570
9. Pay-Back Period ((Line la - Salvage)¢yline 8) 0.60 Years

*464 MBTU at generating station
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NOMIC Y51

Location:__ Ft. Meade, Kimborough Army Hospital FY 1381
Project: in h v n_sxhaust and intake
ventilation ducts

Economic Life__ 25 Yrs. Date Prepared_3/25/8] Prepared by R, W, Fell/G.Lclko
——————————————*——“-——————_.__—
costs
1. Non-Recurring Initial Capital Costs:

a. Cwe S 9,500

b. Design (6% of installed cost) s___iﬂL___h

c. __ $

4. Total 10.3‘6‘0—
BENEFITS
2. Recurring Benefit/Cost 0iffere than Energy:

a. Annual Labor Decrease (+){Increase (- $ =~ 500

b. Annual Material Decrease {+J7Tnc (=) $ D

¢. Other Annual Decrease (+)/Increase (-) $ 0

d. Total Costs $ - 500

@, 10% Discount Factor $ Y. 524

£, Discounted Recurring Cost (d x e)

3. Recurring Energy Benefit/Costs:
a. Type of Fuel: 0il

%

:1; Annual sxncrun (=) . + 760 MBTU
] Cost per MBTU 11.19

(3) annual Dollu!ncro‘n ((1)x(2)) $ 8.360

(4) Differential Escalation Rate ( 8 8 PFactor

(S5) Discounted Dollar g!wlncnnu (3)x(4) $
b. Type of Fuel: Electrici
(1)  Annual Energy Decrease (+)(Increase -} = Q6* KvH
(2) Cost per KwH $
(3) Annual Dollar Decrease
{4) Differential Escalation Ra 4
{S5) Discounted Dollar Decreas ((3)x(4)) $_ -32,343
¢. Type of Fuel:
(1) Annual Energy Decreass (+}/Increase (-)
(2) Cost per MBTU $
(3) Annual Dollar Decrease/Increase ((1)x(2)) $
(4) Differential Escalation Rate (___%) Factor
{S) Discounted Dollar Decrease/Increase ((3)x(4)) $
d. Discounted Enerqgy Benefits {3a(5)+3b(5)+3c(5)+3d(S%)) $135.275

4. Total Benefits (Sum 2£+3d; $130,525
S. Discounted Benefit/Cost Ratio (Line 4/Line 1d) 13.0

6. Total Annual Energy Savings (3a(l)+3b(1)+3¢(l)) 240 MBTU_
7. E/C Ratio (Line 6 : Line la/1000) 25

8. Annual $§ Savings (2a+3a(3)+3b{3)+3c (3)) $ 6,068

9. Pay-Back Period ((Line la - Salvage)#Line 8) 1.6 Yaars

*520 MBTU at generating station
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to consume an additional 3,900 KWhrs; also, the additional fan horsepower required to
accommodate the added air pressure drop across the two heat exchangers is estimated E
to consume an additional 42,000 KWhrs. Therefore, the total additional electricity
cost is estimated to be $1792 per year and an additional 520 million BTUs of heat is
required to generate the electricity. The net energy and cost savings for this heat
recovery system is estimated to be 240 million BTUs and $6068 per year.

The CWE for this heat recovery system is approximately $9500 with a total estimated *
installed cost of $10,000. Therefore, the simple payback time is approximately 1.6
years and the E/C ratio is estimated to be 25,

Additional insulation to the Roof of the Old Hospital

By adding two-inches of additional insulation on top of the drop ceiling that exists
beneath the roof of the old hospital an estimated savings of 370 million BTUs of :
heating energy will be realized. This translates to a cost savings of approximatel¥
$4140 per year. The estimated installed cost for this insulation to cover the 37,764 ft

of ceiling area is approximately $19,000. This yields a simple payback period of 4.6
years and a E/C ratio of approximately 19.6.

ek et X o
i 'M ‘,ﬂ,.._', FILRR R
Lot

Repair of Leaking Condensate Return Sump Tank and Pumps for the New Addition

. s

The condensate return tank and pumps serving the new addition are leaking approxi-
mately four gallons per hour of condensate return water. The leakage is estimated to i
result in an increase in makeup water of approximate 9600 gallons and an increase in
heating energy of 9.6 million BTUs per heating season. The cost savings for fixing this
leak is, therefore, estimated to be S$106 for fuel and $29 for makeup water for a total
of $135 saved per heating season. No capital investment is required.

.

Repair Steam Leakage from the Domestic Hot Water System

Steam is leaking from the domestic hot water heaters at an estimated rate of
approximately 5 pounds per hour. This leakage rate, i not fixed, wiil unnecessarily
consume an additional 43.8 million BTUs of heating energy and approximately 5300
gallons of water each year. If the hot water system is repaired to stop the steam
leakage, the annual cost savings estimated to be $481 for heating oil and $16 for
makeup water for a total savings of $497, could be realized. No capital investment is
required.

T Ll T e e T

ENERGY SAVINGS MODIFICATION WITH MODERATE ECONOMIC INCENTIVE
Additional Insulation to the Rooi of the New Clinic without Fan Cycling

If the fan cycling modification presented in Section 5.1 is not incorporated, then ¢
adding insulation between the roof and drop ceiling of the new addition offers some
merit. For example, adding four inches of bl~wn insulation on top of the drop ceiling
will save an estimated 540 million BTUs of heat during the winter and 47 million BTUs
of cooling (i.e., 3443 KWhr). The net effect is annual cost savings of approximately
$5940 for heating and $138 for cooling, totaling $6078.

The estimated cost for blowing four inches of insulation on the top of the drop ceiling ’

is $28,000. Thus the simple payback is estimated to be 4.6 years, and the E/C ratio is
estimated to be 20.7.
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6.2

£

Additional Insulation to the Roof of the New Clinic with Fan Cycling

If the fan cycling control scheme as identified in Section 5.1 is incorporated, then the
addition of more insulation in the drop ceiling has marginal economic incentive, For
example, adding two inches of blown insulation will result in an incremental heating
energy savings of 239 million BTUs but an additional air conditioning electrical
consumption of 2420 KWhr. The incremental annual energy and cost savings for this
case is, therefore, 21 million BTUs and approximately $2500.

The estimated cost for installing the insulation on the ceiling is $16,800. This yields a
simple payback of approximately seven years and an E/C ratio of 12.5. These
economic merit figures are considered marginally acceptable.

22
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Location: Ft.

RECONOMIC ANALYSIS SUMMARY

Meade, Kimborough Army Hospital FY 1981

R b L e e IR e g

Project: Adding 2" insgulation to the roof of old hospital
Economic Life_ 25 Yrs. Date Prepared__ 3/25/81 Prepared by G. A. Lelko
COSTS
1. Non-Recurring Initial Capital Costs:
a. CWE 8 19,000
b. Design ' $ 0
c. $ 0
d. Total $ 19,000
BENEFITS
2. Recurring Benefit/Cost Differential Other than Energy:
a. Annual Labor Decrease (+)/Increase (-) $___ o
b. Annual Material Decrease (+)/Increase (-) S____ 8
c. Other Annual Decrease (+)/Increase (=~} $__ _ 0
d. Total Costs $__________0___
e. 10% Discount Factor $ _
f. Discounted Recurring Cost (d x e) [ 0
3. Recurring Energy Benefit/Costs:
a. Type of Fuel: 0j . .
(1) Annual Energy(Decrease (+)/Increase (-) + 370 MBTU
(2) Cost per MBTU $ 11.19
(3) Annual Dollar/Increase {(1)x(2)) $ 4,140
(4) Differential Escalation Rate ( 8 %) Factor 20.050
(5) Discounted Dollar gecreaseyIncrease (3)x(4) $____ 83,007

b. Type of Fuel: Electrici
(1) Annual Enerygy(Qgcrease (+)/Increase (-) *
(2)

271*KWH
Cost per KWH $_ U4
(3) Annual DollaIncrease ((LYyx(2)) $ 10.84
(4) Differential Escalation Rate ( 7 '¥) Factor 18.049
{5) Discounted Dollar&kncrease ((3)x1(4)) $ 195.65
c. Type of Fuel:
(1) Annual Energy Decrease (+)/Increase (-)
(2) Cost per MBTU $ -
(3) Annual Dollar Decrease/Increase ((1)x(2)) $
{4) Differential Escalation Rate ( %) Factor i
{(5) Discounted Dollar Decrease/Increase (({(3}x(4)) $.
d. Discounted Energy Benefits (3a(5)+3b(5)+3c(5)+3d4(5)) $_183,202
Total Benefits (Sum 2f£+3d) . $_83,2u2
Discounted Berefit/Cost Raiio (Line 4/Line 1d4) 4,38
Total Annual Energy Savings (3a(l)+3b(l)+3c(l)) 373 MBTU
E/C Ratio (Line & < Lire 1a/1000) 19.6
Annual § Savings (2d+3a(3)+3b(3)+3c(3)) $§ 4,150

Pay-Back Period ((Line la - Salvage)tLine 6} 4.6 Years

*3,14 MBTU at generating station
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ECONOMIC ANALYSIS SUMMARY ‘}

Location: Ft, Meade Army Hospital FY 1981
Project: Add 4" insulation tgo drop ceiling of new clinig

Economic Life_ 25 Yrs. Date Prepared__3/7/81 - Prepared by R.W, Fell

—e ———
=

COSTS
1. Non-Recurring Initial Capital Costs:
-~ a, CWB, . $ 28,000
b. Design S 0
e, _ A $
&, Total . _3_—_-0___2.3..1&(!__
BENEFITS

2. Recurring Benefit/Cost Differential Other than Energy:

a. Annual Labor Decrezse' (+) /Increase (-) $ 0
b. Annual Material Decrease (+)/Increase (-} $ 0
c. Ot“er Annual Decrease (+)/Increase (-) $ 0
d. Tortal Costs S 0
@. 10% Discount Factor $ 0
£. Discounted Recurring Cost (d x e) $ 0

3. Recurring Energy Benefit/Costs:

a. Type of Fuel: 0il Hegting
(1) Annual Energy Qecrease (+])/Increase (-) — 540 MBT7
(2) Cost per MBTU 11 MBTU
(3) Annual DollarIncrease ((11x(2)) $_ 5,940

(4) Differential ESGXTI®Ttion Rate ( 8 8) Factor 20,050 R

(5) Discounted Dollar @Increase (3)x(4)

$_119,100
b. Type of Fuel: Electricity

(1) Annual Energy Qecrease (+))/Increase (-) 3.443_KWER*
(2) Cost per MBTU ' S___ .04
(3) Annual Dollar/Increase ((1)x(2)) §____138

3

(4) Differential Esca n Rate (_7 %) Factor
{5) Discounted Dollat(??é%é&i!’increase ((3)x(4)) $
c. Type of Fuel: -
(1) Annual Energy Decrease (+)/Increase (~)
(2) Cost per MBTU $
{3) Annual Dollar Decrease/Increase ((1)x(2)) $
(4) Differential Escalation Rate (_- %) Factor
{5) Discounted Dollar Decrease/Increase ((3)x(4))
4. Discounted Energy Benefits (3a(5)+3b(S)+3c(5)+3d(5)) $_121,590

I;

|

4. Total Benefits (Sum 2£+3d) $_121,590
5. Discounted Benefit/Cost Ratio (Line 4/Line 14d) 4.3
6. Total Annual Energy Savings (3a(l)+3b(1)+3c(l)) 579 MBTU
7. E/C Ratio (Line 6 % Line 1a/1000) 20.7
8. Annuval ¢ savings (2d+3a(3)+3b(3)+3c(3)) $ 6,078
9. Pay-Bac: Period ((Line la - Salvage)$Line 8) 4.6 Years

*39 MBTU at generating station
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'ONOMIC ANALYSIS SUMMARY

Location: __Ft, Meade Army Hospital FY___ 1381 »
Project: Ingtail 2" of insulation with fan cycling for ; g : .
V new addition clinic : ﬁ%f

Economic Life__ 25 Yrs.

— revmatm—
—— —

Date Proparcd ( (g] Praparod bY__n.'thbll_____

T ——

< i

————y -~ —

N

COSTS
1. Non-Recurring Initial Lap*tnl Contl.
a. CwE 3 ;ﬁ.QQQ
b. Design : ' i
C. .
d. Total 16,800
BENEFITS ;.‘

2. Recurring Benefit/Cost Differential Other than Energy:

a. Annual Labor Decrease (+)/Increase (-~) $ |
b. Annual Material Decrease (+)/Increase (-) $
c. Other Annual fecr2ase (+)/Increase (-) $
d. Total Costs $ 0
e, 108 Discount Factor $ 0
f. Discounted Recurring Cost (d x e) - 0
3. Recurring Energy Benefit/Costs:
a. Type of Fuel: Heating Cil
{1) Annual Energyzgscrease !E)/Increaae (~) 229 MBTU/Yr
(2) Cost per M3TU - a1l
(3) Annual DollatIncrease ((1)x(2)) —_ 2,629
(4) Differential Escalation Rate (_88) Factor 5" .
(5) Discounted Dollar Increase {3)x(4) $_52 711 :
b. Type of Fuel: Electricity '
(1) Annual Energy Decrease (+)<Zﬁ$§§§§§:zib ~ 2,420 KWHR* :
{2) Cost per MBTU $ .02
(3) Annual Jollar Decrease ((11x(2)) S__- 50—
(4) Differential Escalsition Ra {__7'%¥) Factor —18.049 1
(5) Discounted Dollar Decrea:@ ((3)x(4)) $_-_1,804 _
c. Type of Fuel: - 3
(1) Annual Energy Decrease T*T/Increase {=) —em 2
(2) Cost per MBTU $
(3) Annual Dollar Decrease/Increase ((l)x(2)) $ E
{4) Differential Escalation Rate {_- §) Factor - ;
(5) Discounted Dollar Decrease/Increase ((3)- (4)) $§ - !
d. Discounted Energy Beneafits (3a(5)+3b(5)+3c(5,+34(5)) $.5C,907 3
4. Total Benefits (Sum 2£+3d) $_50,907 ‘
5. Discounted Benefit/Cost Ratio (Line 4/Line 1d) 3.03
6. Total Annual Energy Savings (3a(1)+3b{1)+3c(1)) 211 MBTU
7. E/C Ratio {Line 6 + Line 1a/1000) 12.5
8. Annual $ Savings (2d+3a(3)+3b(3)+3c(3)) $ 2,529
9. Pay-Back Period ((Line la - Salvage)#line 8) 6.6 Years

*28 MBTU at generating station
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{ CALCULATIONS
‘ CLIENT CALC. No.
FESA 5398-M-01
SUBJECT
Install Microprocessor to Cycle Air Handling Fans on New Addition
[PROBLEM: 1
l
Evaluate the merits of cycling the fans based on |
time of day, days per week, and temperature control ]
for the new addition. |
|
|
- - |
CHECKER'S REMARKS: 11 (
¢
APPROACH/ASSUMPTIONS T
DOE-Z computer runs were employed to evaluate the i
problem. |
Approximately 60 KW of fans are. candidates for |
control, |
|
CHECKER'S REMARKS: a
-— .
SOURCES-DATA/EQUATIONS: T
|
Mcasured power consumption indicates a 70 KW steady i
load that couvld be controlled by a microprocessor |
I =
| N
|
CHECKER'S REMARKS: K X
| ;
CONCLUSIONS. I . !
Heating energy saved % 1570 MBTU/Yr |
Electricity saved & 380,000 KW Hr/Yr |
Total energy saved %« 5755 MBTU/Yr |
Annual $ saved ~ $32,780 | g
E/C ratio % 480 \ :
Simple payback period £ 4 Years I
CHECKER'S REMARKS: j
CALCULATED BY DATE
R. W. Fell 3/7/81
CHECKED BY ATE
G. A. Lelko 7/6/81

€D-501 (2/80)
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ROONOMIC ANALYSIS SUMMARY
Location: Ft. Mgade, Kimborough Army Hospital rY

1981 1

R T IR

Project: Install microprocessor to cycle air handling fans on

naw addivion

Economic Life__ 10 Yrs.

COSTS

1. Non-Recurring Initial Tapital Costs:
a. CWE
b. Design
c.
d. Total

BENEFITS

2. Recurving Benefit/Cost Differential Other than Energy:
a. Annual Labor Decrease (+)/Increase (=)
b. Annual Material Decrease (+)/Increase (=)
c. Other Annual Decrease (+)/Increase (-~)
d. Total Costs
e. 108 Discount Factor
f. Discounted Recurring Cost (d x @)

3. Recurring Energy Benefit/Costs:
a. Type of Fuel: 0il

(1) Annual Snnrgy@creue (+D/Inci:oau (=)

(2) Cost per MBTU

(3) Annual Dollar(DecreasgYIncrease ((1)x(2))
(4) Differential Escalation Rate (_8 &) Factor
(S) Discounted Dollar Qecréli¥pyIncrease (3)x(4)

Type of Fuel: Electricj
(1) Annual !Incruu (=)
12) Cost per ].KWH

(3) Annual Do larwmtncnan ((1)x(2))

(4) Differential Es on Ratg (_7'%) PFactor
{5) Discounted Dollar@‘ncrolle ((3)x(4))

c. Type of Fuel:

(1) Annual Energy Decrease (+)/Increase (-)

(2) Cost per MBTU

(3) Annual Dollar Decrease/Increase ((1)x(2))

(4) Difforential Escalation Rate (___\) Factor

(5) Discounted Dollar Decreasea/Increase ((3)x(4))
4. Discounted Enerqgy Benefits (3a(5)+3b(S)+3c(5)+34(5))

4 Total Benefits (Sum 2£+3d)
Discounted Benefit/Cost Ratio (Line 4/Line 14)
Total Annual Energy Savings (3a(l)+3b(1l)+3c (1))
. E/C Ratio (Line 6 7 Line 1a/1000)
!« Annual $ Savings (24+3a(3)+3b(3)+3c(3))
9. Pay-Back Period ((Line la - Salvage)iLine 8)

*¢,185 MBTU at generating station

a=&

Date Prepared_ 3/7/8) Prepared by

T ey~

R. W. Fell

$ 12,000

i

12,000

m

I

1,570 MBTU

:

$
$

9,136

E

380,210 KWH*

?J

$ 15,210
8.737
$ 132,830

—

l

|

$
$

1

$ 293,410
24.4

5,755 MBTU

48

$ 732,780

0.4 Years i

(=4

-5




s Sn Sesegar e e L

CLIENT CALC. No.
FESA 5398-M-02
[SUBJECT )
Induced Air Makeup System for Kimborough Army Hospital Kitchen
PROBLEM: U
|
Evaluate merits of an induced air makeup system for i
the kitchen exhaust hoods at the Kimborough Army |
Hospital |
|
|
i ]
CHECKER'S REMARKS: 71
APPROACH/ASSUMPTIONS : r
Non-conditioned air is introduced directly under- |
neath the hoods to reduce the amount of conditioned \
air that would be exhausted out the building l
{
!
CHECKER'S REMARI'S: )|
-1
SOURCES-DATA/EQUATIONS: |
See calculations :
|
|
|
!
CHECKER'S REMARKS: 'l
CONCLUSIONS: |
936 MBTU are saved ;
Expected cost savings % $13,570/Yr
E/C ratio ¥ 117 |
Simple payback period & 0.6 Year |
|
!
CHECKER'S REMARKS: !
]
CALCULATED BY DAT,
R. W. Fell A% 781
CHECKED BY DATE
G. A. Lelko 7/8/81
ED-801 (2/80)
A-S
e s TSRS

o P
b R s

L dlre— e

[ e e S
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BCONOMIC ANALYSIS SUMMARY

s Loy oo - -
ST R ST gy T

Location:___Fi, Meade, Kimborough Army Hospital FY 1981
' Project: Install induced air make-up syatem for kitchen exhaust hood
Economic Life__25 _Yrs. Date Propared_3/7/81 Prepared by R, W, Pel)
COSTS
] 1. Non-Recurring Initial Capital Costs:
a. OWE $ 8,000
b. Design S 2,000
c. $
BENEFITS

2. Recurring Benefit/Cost Differen Qther than Energy:
a. Annual Labor Decrease (+) Aicrease (=D
b. Annual Material Decrease (+)/Increase (-)

\ c. Other Annual Decrease (+)/Increase (-)
r d. Total Costs
: e. 10% Discount Factor

f. Discounted Recurring Cost (d x e)

3. Recurring Energy Benefit/Costs:
a. Type of Fuel: 0il

‘ (1) Annual Entrgyfﬁicrealc (+]/Increase (-)

(2) Cost per NBTU

(3) Annual Dollar gg:\a‘_;?mcrnu ((1)%(2))
| (4) Differential Es n Rate (_8 %) Factor
| (S) Discounted Dolla jIncrease (3)x(4)
b. Type of Fuel: ectric

(1) Annual Energy Decrease (+)
| {2) Cost per KWH

‘ (3) Annval Dollar Decrease(Increasp ((1)x(2))
{4) Differential Escalation Rateg il 7 '¥) Factor
”b

ncrease (=)

(S) Discounted D-llar Decrea b (()x(4))
c. Type of Fuel: -

(1) Annual Energy Decrease (+)/Increase (-)

(2) Cost per MBTU

(3) Annual Dollar Decresase/Increase ((1)x(2))
' : (4) Differential Escalation Rats {_- 8) Factor

(S5) Discounted Dollar Decrease/Increase ({(3)x(4))
d. Discounted Enerqgy Benefits (3a(S)+3b(S5)+3c(5)+3d(5))

Total Benefits (Sum 2£+34)

Discounted Benefit/Cost Ratio (Line 4/Line 14d)
Tc 'zl Annual Energy Savings (3a(1l)+3b(1l)+3¢c(1))
E/C Ratio (Line 6 = Line 1a/1000)

Annual § Savings (2d+3a(3)+3b(3)+3c(3))
Pay-Back Period ((Line la - Salvage)$line 8)

. ]

w0 0~ O s
.

*464 MBTU at generating station

s

. A

- 253

$ - 500
.
3____56.8_
$ =~ 290
$ ]

§ -4,7

:

1,400 MBTU

=it
$ 1
—20.010
$ 313,550

- 00 KWH*
$ .
S - 1,600

$

lE

mn ¥

i

g 12
$ 280,000
28.0
936 MBTU
117
$ 13,570
0.60 Years

.
pa—
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CLIENT CALC. No.
FESA 5398-M-03
SUBJECT
Waste Heat Recovery Loop - Kimborough Army Hospital
PROBLEM: 1
Evaluate a run-around ventilation exhaust to :
ventilation inlet heat recovery loop |
|
|
i
4
[CRECKER'S REMARKS: 11
APPROACH/ASSUMPTIONS: I
|
Computer code, DOE-2, was employed to predict the |
energy performance of the old hospital section with |
a waste heat recovery loop |
|
|
CHECKER'S REMARKS: JI
SOURCES-DATA/EQUATIONS: {
|
Included with the calculations |
|
I
|
|
CHECKER'S REMARKS: ‘l
CONCLUSIONS: Tl
Total energy saved &~ 240 MBTU [
Simple payback period ® 1.6 Years
E/C ratio & 25 :
|
|
e
CHECKER'S REMARKS: ]
CALCULATEDBY DATE
R. W. Fell 3R%¥381
CHECKED 8Y DATE
G. A. Lelko 7/8/81
ED-501 (2:80)
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ECONOM ) 4 8
Location: _Ft. Meade, Kimborough Army Hospital Fy__ 1981

Project: Install waste heat recovery loop between exhaust and intake

ventilation ducts

Economic Life__25 Yrs. Date Preparel _3/25/8l Prepared by R. W. Fell/G.lLelko
COSTS
1. Non-Recurring Initial Capital Costs:
a. CWE $ 9,500
b. Desiqgn (6% of installed cost) $ 500
c. __ $ 0
4. Total $_10,000
BENEFITS
2. Recurring Benefit/Cost Differe al_Oth than Energy:
a. Annual Labor Decrease (+){Increase (-)) $ - 500
b. Annual Material Decrease (+)/Incr@ (=) $ p
c. Other Annual Decrease (+)/increase (-) $ 0
d. Total Ccsts $ - 500
e. 10% Discount Factor $~  9.524
f. Discounted Recurring Cost (d x e) —¥ -4.750
3. Recurring Inergy Benefit/Costs:
a. Type of Fuel:_0Oil "
(1) Annual Energy(Decrease (+)/Increase (-) + 760 MBTU
{(2) Cost per MBTU $ 11.19
(3) Annual Dollaxznctease ((1)x(2)) $ 8,360 \
(4) Differential Escalation Rate (_g %) Factor 20,050 . )
(5) Discounted Dollar Increase (3)x(4) §$__167,618 R
b. Type of Fuel:_ Electricity
(1) Annual Energy Decreasc (+) = 44,806* KvH
(2) Cost per KWwH $ 0.04_
(3) Annual Dollar Decrease(Increase (}1)x(2)) $ .19
(4) Differential Escalation Rate ) Factor 18.049
(5) Discounted Dollar Decreasefncréd®e ((3)x(4)) $§  ~32,343
c. Type of Fuel: _
(1) Annual Energy Decrease (+)/Increase (-)
(2) Cost per MBTU ¥
(3) Annual Dcllar Decrease/Increase ((1l)x(2)) $
(4) Differential Escalation Rate ( $) Factor
(S) Discounted Dollar Decrease/Increase ((3)x(4)) $
d. Discounted Enerqy Benefits (3a(5)+3b(5)+3c(5)+3d4(5)) $135.215
4. Total Benafits (Sum 2£+3d) $.130,525
5. Discounted Benefit/Cost Ratio {(Line 4/Line 14) 13,0
§. Total Annual Energy Savings (3a(l)+3b(1)+3c(1)) 240 MBTU
7. E/C Ratjo (Line 6 < Line 1a/1000) 25
8. Annual § Savings (2d+3a(3)+3b(3)+3c(3)) $ 6,068
9. Pay-Back Period {{(Line la ~ Salvage)#Line 8) 1.6 Years

*520 MBTU at generatin, siation
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CLIENT CALC, No.
FESA 5398-M-04
SUBJECT
2" Insulation to Ceiling of 01d Section of Kimborough Army Hospital
PROBLEM: l
Evaluate adding 2" of insulation to the top of the !
drop ceiling beneath the roof of the Kimborough Army ‘
Hospital (old section). :
|
|
]
CHECKER'S REMARKS: !
1
APPROACH/ASSUMPTIONS: |
|
DOE-2 computer runs were made to simulate the |
performance o0f the hospital before and after the |
insulation was added. l
|
|
CHECKER'S REMARKS: |
-
SOURCES-DATA/EQUATIONS . |
Area of the roof is 37764 th :
|
I
!
|
CHECKER’S REMARKS: “
CONCLUSIONS: T
Total energy saved Ad 373 MBTU ;
Simple payback period =2 4.6 Years
E/C ratio ~s 19.6 |
¥ |
i
|
- 3
CHECKER'S REMARKS: ';
[CALCULATED BY DATE
R. W. Fell 3/25/81
CHECKED 8Y DATE
G. A. Lelko 7/8/81 |
ED-501 (2/80!
A-19
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ESONOMIC ANALYSIS SURMARY

Location:__ Ft, Meade, Kimborough Army Hospital ry 1981
Project: Adding 2" insvlation to the roof of o0ld hospital

Econonic Life__ 25 Yrs. Date Prepared__3/25/81 Prepared by G. A. Lelko

COSTS
1. Non-Recurring Initial Capital Costs:
a. CWE $ 19,000
b. Design $
c. $
d. Total 19,000

BENEFITS

——
2. Recurring Benefit/Cost Differential Other than Energy:

a. Annual Labor Decrease (+)/Increase (-) $ 0
b. Annual Material Decrease (+)/Increase (-) $ q
¢. Other Annual Decreasa (+)/Increase (-) $ 0
d. Total Costs (3 0
e. 108 Discount Factor $ "

f. Discounted Recurring Cost (4 x e) [3 0

3. Recurring Energy Benefit/Costs:
a. Type of Fuel: i -
(1) Annual BE?é%%ZﬂiEE;::::I:DIIncrease (=) . + 370 MBTU

(2) Cost per MBTU 11.19
(3) Annual Dolllr(ig:;;;i;wlnctease ((1)x%(2)) $ 4,140
(4) Differential E:c; ation Rate (_8 &) Factor s 20.050
(5) Discounted Dollar QE:::!zgjlncrease (3)x(4) 83,007
b, Type of Fuel: Electrigi
(1) Annual E/Incrcue (=) + 271*KWH
(2) Cost par KwH S .04
(3) Annual Dolla -qxdillritncrcase ((1)x(2)) $ 4
(4) Differential Escalatjon Ratei(_7 '¥) Factor 18.049
(S) Discounted Dollar @ ncrease ((3)x(4)) $ 195.65

Cc. Type of Fuel:
(1) Annual Energy Decrease (+)/Increase (-)
{(2) Cost per MBTU
(3) Annual Dollar Decrease/Increase ((1)x(2)) $
(4) Differential Escalation Rate (___\) Factor
(3) Discounted Dollar Decrease/Increase ({3)x(4)) $

|

d. Discounted Energy Benefits (Ja(5)+3b(5)+3c(5)+3d(5)) 83,202
4, Total Benefits (Sum 2£+1d) $_83,202
$. Discounted Benefit/Cost Ratio (Line 4/Line 14) 4,38
6. Total Annual Energy Savings (3a(l)+3b(1l)+3c(l)) 373 MATU
7. E/C Ratio (Line 6 ¢ Line 1a/1000) 19.6
8. Annual § Savings (28+3a(3)+3b(3)+3c(3)) $__ 4,150
$. Pay-Back Period ((Line la - Salvage)tlLine 8) 4.6 Years

*3,14 MSTU at generating station
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FESA 5398~M~05

-{ CLIENT CALC. No.

SUBJECT
Condensate Return Leak in New Addition

PROBLEM:

Estimate energy loss and cost for condensate
return leakage in new clinic

CHECKER'S REMARKS:

S R —

APPROACH/ASSUMPTIONS:

N See attached sheet

A ]

CHECKER'S REMARKS:

{ SOURCES-DATA/EQUATIONS:

See attached sheet

CHECKER'S REMARKS:

]

CONCLUSIONS:

Energy loss ~ 9.6 MBTU/Season
Water loss ~ 9600 Gal/Season
Cost for fuel »n $105.60/Season
Cost for makeup water & $28.80/Season

CHECKER'S REMARKS:

[ S ——

CALCULATED BY DATE

R. W. Fell 3/25/81
CHECKED BY DATE

G. A. Lelko 7/8/81

E£D-501 (2/80}
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[CLIENT CALC. No.
FESA 5398-M-06
SUBJECT
Steam Leakage at Kimborough Army Hospital
PROBLEM: )
: |
Evaluate the energy loss associated with observed ]
steam leakage in the hot water heating systenmn. |
|
i
|
S |
CHECKER'S REMARKS: i
L
APPROACH/ASSUMPTIONS: T
|
See attached sheet |
!
I
l
N !
ICHECKER'S REMARKS: a
i
SOURCES-DATA/EQUATIONS: N
: a I ‘
See attached sheet |
|
|
!
|
CHECKER'S REMARKS: jl
CONCLUSIONS: k]
|
Energy loss N  43.8 MBTU/Yr |
Makeup water % 5290 Gal/Yr l
Energy cost X $481/yr |
!
)
4
CHECKER'S REMARKS: 11
CALCULATED BY DATE
R, W. Fell 3/25/81
CHECKED 8Y 0,
G. A. Lelko 218 /81
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ED-4901 (2/80)
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{ CLIENT TALC. No. )
3, FESA 5398‘“"07
SUBJECT :
b__Il.dd 4" Insulation to Drop Ceiling of New Clinic
PROBLEM: R
Evaluate adding 4" of insulation to the top of the :
drop ceiling beneath the roof of the new clinic |
section of the Kimborough Army Hospital -
|
|
|
CHECKER'S REMARKS: '[
[APROACH/ASSUMPTIONS: T
‘ N
DOE-2 computer runs were made to simulate the 1
. performance of the hospital before and after the |
insulation was added ,
!
[
CHECKER'S REMARKS: —
1
SOURCES-DATA/EQUATIONS: T
{
Area of the roof is approximately 56,000 th i
based on review of drawings |
I
|
|
CHECKER'’S REMARKS: 1‘ )
‘ CONCLUSIONS: 7'
Total energy saved A~ 579 MBTU '
E/C ratio » 20.7
Simple payback period £ 4.6 Years :
|
!
-
CHECKER’S REMARKS: —i
CALCULATED 8Y DATE
: R. W. 1211 3/7/81
0o CHECKED BY DATE
G. A. Lelko 7/8/81
, £D-521 (2/80)
. C
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ECONOMIC ANALYSIS SUMMARY

Location: Ft. Meade Army Hospital ryYy 1981
Project: _Add 4" ipnsulation to drop ceiling of new clinig
Economic Life__25 Yrs. Date Prepared__3/7/8] Prepared by R.W. Fell
COSTS
1. Non-Recurring Initial Capital Costs:
a. CWE $ 28,000
b. Design $ 0
c. $
d. Total™ T
BENEFITS
2. Recurring Benefit/Cost Differential Other than Energy
a. Annual Labor Decrease (+)/Increase (-) $ 0
b. Annual Material Decrease (+)/Increase (-) $________6
¢. Other Annual Decrease (+)/Increase (-) s 0
d. Total Costs sS______ 0
e, 108 Discount Factor $ ]
f. Discounted Recurring Cost (d x e) $ 7
3. Recurring Energy Beneht/Cosu.
a. Type of Fuel: 0il Hej
(1) Annval Energy Qecrease (+))/Increase (-) S_iwu
(2) Cost per MBTU 11 MBTU
{3) Annual Dollar”mj Increase ((1)x(2)) $ 5,940 ;
(4) Differential Esc} on Rate (_8 %) Factor - 20,050 _ j
(5) Discounted Dollar Increase (3)x(4) $_;_1_9_,_1@__
b. Type of Fuel:_ Electricit
(1) Annual E/Increase (=) 3 KWHR*
(2) Cost per MBTU 204
(3) Annual oonu/xncrease ((1)x(2)) S____ 138
(4) Differential Escalatjon Rate .{ 7 ¥) Factor 18,049
(5) Discounted Dollar(§§§§£§§!’:ncroale ((3)x(4)) § 2,490
c. Type of Fuel:
(1) Annual Energy Decrease (+)/Increase (-)
(2) Cost per MBTU $
{(3) Annual Dollar Decrease/Increase ((1)x{(2)) s _
(4) Differential Escalation Rate ( - §) Factor
(5) Discounted Dollar Decrease/Increase ((3)x(4)) $
d. Discounted Energy Benefits (3a(5)+3b(5)+3c(5)+3d4(5)) $_121,590
4. Total Benefits (Sum 2£+34) $ 121,590
S. Discounted Benefit/Cost Ratio (Line 4/Line 14) 4.3
6. Total Annual Enerqgy Savings (3a(1)+3b(1l)+3c(l)) 578 MBTU
7. E/C Ratio (Line 6 ¢ Line 1a/1000) 20.7
8. Annual § Savings (2d+3a(3)+3b(3)+3c(3)) $ %,078
9. Pay-Back Period ((Line la - Salvage)?Line 8) 4.6 Years

*39 MBTU at generating station
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CLIENT
FESA

CALC. No.

5398-M-08

of Kimborough Army Hospital

SUBJECT 1nstall 2" of Insulation with Fan Cycling for New Addition

PROBLEM:

Evaluate the merits of adding 2" of insulation to
the roof of the new addition if it already has
installed the fan cycling control scheme

S S ——

A-31

[CHECKER'S REMARKS:
APPROACH/ASSUMPTIONS: 'T
DOE-2 computer runs were made to simulate the |
performance of the new addition with fan cycling |
before and after 2 inches of insulation was added ]
|
|
CHECKER'S REMARKS: }
SOURCES-DATA/EQUATIONS: 1
|
|
Area of roof for new addition is approximately l
56,000 Ft2 based on review of drawings. !
|
CHECKER'S REMARKS: i
CONCLUSIONS: T
Total energy saved ¥ 211 MBTU |
Simple payback period s 6.6 Years |
E/C ratio % 12.5 |
l
:
CHECKER'S REMARKS: i

CALCULATED BY DATE
3/7/81
CHECKED BY DATE
G. A. Lelko 7/8/81
£D-801 (2/90)
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MIC Y
i Location:__Ft, Meade Armv loagital ry___1981
, Project: Install 2" of ingulatjon w fa n
new addition clinic
Economic Life__ 25 Yrs. Date Prepared__ 1/7/8) Prepared by R, N, Fal)
COSTS
! 1. Non-Recurring Initial Capital Costs:
. a. OWE $ 16,800
b. Design $
c. ‘__‘__.___Jl_
a4, Total 16,800
BENEFITS

2. Recurring Benefit/Cost Differential Other than Energy:
a. Annual Labor Deacrease (+)/Increase (-)
b. Annual Material Decrease (+)/Increase (-)
¢. Other Annual Decrease (+)/Increase (-)
d. Total Costs
e. 108 Discount Factor
f. Discounted Recurring Cost (d x e)

3. Recurring Energy Benefit/Costs:

Y

a. Type of Fuel:_ Heating 0il
’ {1) Annual B/Increau (=)
) (2) Cost per MBTU
(3) Annual Dollulncrean ((1)x(2))
(4) Differential Escalation Rate (_B8 8) Factor

{5) Discounted Dcllarzncrcau (3)x(4)

b. Type of Fuel: Electricit
(1) Annual Energy Decrease 1+)(Z§§E§§EE:IED
(2) Cost per MBTU
! (3) Annual Dollar Decreane ((1)x(2))
(4) Differential Escalation Rate ,( 7'%) PFactor
(5) Discounted Dollar Doczeu@((a)xm)
c¢. Type of Fuel: -
(1) Annual Energy Decrease (+)/Increase (-)
(2) Cost per MBTU
(3) Annual Dollar Decrease/Increase ((1)x(2))
. - (4) Differential Escalation Ra:. (_-8) Factor
! (S) Discounted Dollar Decrease/Increase ((3)x(4))
d. Discounted Energy Benefits (3a(S5)+3b(5)+3c(5)+34(5))

Total Benefits (Sum 2f£+34)

Discounted Benefit/Cost Ratio (Line 4/Line 14)
Total Annual Energy Savings (3a(1)+3b(1l)+3c(1))
E/C Ratio (Line 6 ¢ Line 1a/1000)

Annual $§ Savings (2d+3a(3)+3b(3)+3c(3))
Pay~Back Period ((Line la - Salvage)?Line 8)

L7 IR S - BV
.

*28 MBTU at generating station
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US Military Academy
ATTN: Dept of Mechanics
Nest Point, NY 109%

US Military Academy
ATTN: Library
West Point, NY 109%

HQDA (DALO-TSE-F)
WASH DC 20314

HQDA (DAEN-ASI-L) (2)
WASH DC 20314

HQDA (DAEN-MPQ-B)
WASH DC 20314

HQDA (DAEN-MPR-A)
WASH DC 20314

HQDA (DAEN-MPO-U)
WASH DC 20814

HQDA (DAEN-MPZ-A)
WASH DC 20314

HQDA (DAEN-MPZ-E)
WASH DC 20314

HQDA (DAEN-MPZ.G)
WASH DC 20314

HQDA (DAEN-ROM)
WASH DC 20314

HQDA (DAEN~RDL)
WASH DC 20314

Director, USA-WES
ATTN: Library

P.0. Box 631
Vicksburg, MS 39181

Commander, TRADOC
Office of the Engineer
ATTN: ATEN

Ft. Monroe, VA 23651

DIST 1

Commander, TRADOC
Office of the Engineer
ATTN: ATEN-FE-U

Ft Monroe, VA 23651

AF Civil Engr Center/XRL
Tyndall AFB, FL 32401

Naval Facilities Engr Command
ATTN: Code 04

200 Stovall St,

Alexandria, VA 22332

Defense Documentation Center
ATTN: Tca (12)

Cameron Station

Alexandria, VA 22314

Commander and Director

USA Cold Regions Research Engineering

Laboratory
Hanaver, NH 03755

FORSCM
ATTN: AFEN
Ft McPherson, GA 30330

FORSCOM
ATTN: AFEN-FE
Ft McPherson, GA 30330

Officer-in-Charge

Civil Engineering Laboratory

Naval Construction Battalion Center
ATTN: Library (Gode LOSA)

Port Hueneme, CA 93043

Commander and Director

USA Construction Engineering
Research Laboratory

P.0. Box 4005

Champaign, IL 61820

Commanding General, 3d USA
ATTN: Engineer
Ft. McPherson, GA 30330
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Commanding General, 5th USA
ATTN: Engineer
Ft Sam Houston, TX 78234

AFCE Center
Tyndall AFB, FL 324@8

Commander, DARCOM

Director, Installation
and Services

5001 Efsenhower Ave.

Alexandria, VA 22333

Commander, DARCOM

ATTN: Chief, Engineering Div,
5001 Eisenhower Ave
Alexandrfa, VA 22333

Air Force Weapons Lab/AFWL/DE

Chief, Civil Engineering
Research Division

Kirtland AFB, NM 87117

Strategic Air Command
ATTN: DSC/CE (DEEE)
Offutt AFB, NE 68112

Headquarters USAF

Directorate of Civil Engineering
AF/PREES

Bolling AFB, Washington, DC 20333

Strategic Air Command
Engineering

ATTN: Ed Morgan

Of futt AFB, NE 68113

USAF Institute of Technology
AFIT/DED
Wright Patterson AFB, OH 45433

Air Force Weapons Lab

Technical Library (DOUL)
Kirtland AFB, NM 87117

DIST 2

Chief, Naval Facilities
Engineer Command
ATTN: Chief Engineer
Department of the havy
Washington, DC 20350

Commander

Naval Facilities Engineering Cmd
200 Stovall st

Alexandria, VA 22332

Commander

Naval Facilities Engr Ond
Western Division

Box 727

San Bruno, CA 94066

Civ .1 Engineering Center
ATTN: Moreell Library
Port Hueneme, CA 93043

Commandant of the Marine Corps
HQ, US Marine Corps
Washington, DC 20380

National Bureau of Standards (4)
Materials & Composites Section
Center for Building Technology
Washington, DC 20234

Assistant Chief of Engineer
Rm 1E 668, Pentagon
Washington, DC 20310

The Army Library (ANRAL-R)
ATTN: Ammy Studies Section
Room 1A 518, The Pentagon
Washington, DC 20310

Commander~-in=Chief
USA, Europe

ATTN: AEAEN

APO New York, NY 09403
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Commander

USA Foreign Science and
Technology Center

222 Bth St. N.E.

Charlottesville, VA 2290

Commander

USA Science & Technology
Information Team, Europe

APO New York, NY 09710

Commander

USA Science & Technology
Center - Far East Office

APO San Francisco, CA 96328

Commanding General
USA Engineer Command, Europe
APO New York, NY 09403

Deputy Chief of Staff
for Logistics

US Army, The Pentagon

Washington, OC 2@10

Commander, TRADOC
0ffice of the Engineer
ATTN: Chief, Facilities

Engineering Division
Ft Monroe, VA 23651

Commanding General

USA Forces Command

Office of the Engineer
(AFEN-FES)

Ft McPherson, GA 30330

Commanding Genera:

USA Forces Command

ATTN: Chief, Facilities
Engineering Division

Ft McPherson, GA 30330

Commanding General, 1st USA
ATTN: Engineer
Ft George G. Meade, MD 20755

Commander
USA Support Command, Hawatt
Fort Shafter, H! 96858

Commander
Efghth US Army
APQ San Francisco 9630

Commander

US Army Facility Engineer
Activity -~ Korea

APO San Francisco 9630

Commander
US Armmy, Japan
APO San Francisco, CA 96343

Facilities Engineer
Fort Belvoir
Fort Belvoir, VA 22060

Facilities Engineer
Fort Benning
Fort Benning, GA 31905

Facilities Engineer
Fort Bliss
Fort Bliss, TX 79916

Facilities Engineer
Carlisle Barracks
Carlisle Barracks, PA 17013

Facilities Engineer
Fort Chaffee
Fort Chaffee, AR. 72902

Facilities Engineer
Fort Dix
Fort Dix, NJ 08640

Facilities Engineer
Fort Eustis
Fort Eustis, VA 23604
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Facilities Engincer
Fort Gordon
Fort Gordon, GA 30905

Facilities Engfireer
Fort Hamilton
Fort Hamilton, NY 11252

Fauilities Engineer
Fort A P HiNl '
Bowling Green, VA 22427

Facilities Sngineer
Fort Jackson
Fort Jackson, SC 2%07

Facilities Engineer
Fort Knox
.Fort Knox, KY 40121

Facilities Engineer
Fort Lee
Fort Lee, VA 235801

Facilities Engineer
Fort McClellan
Fort McCiellan, AL 36201

Facilities Engineer
Fort Monroe
Fort Monroe, VA 23651

Facilities Engineer
Presidio of Mon*erey
Presidio of Monterey, CA 93940

Facilities Engineer
Fort Pickett
Biackstone, VA 23824

Facilities Engineer
fort Rucker
Fort Rucker, AL 36362

Facilities Engineer

Fort Sill
Fort Si11, 0K 73503

DIST 4

Facilfties Engineer
Fort Story
Fort Story, VA 23459

Facilities Engineer
Kanzas Army Ammunition Plant
Parsons, KS 67357

Facilities Engineer
Lone Star Army Ammunition Olant

. Texarkana, TX 75501

Facilities Engineer
Picatinny Arsenal
Dover, NJ 07801

Facilities Engineer
Louisiana Arny Ammunition Plant
Shreveport, LA 71130

Facilities Engineer
Milan Army Ammunition Plant
Milan, TN 38358

Facilities Engineer
Pine Bluff Arsenal
Pine Bluff, AR 71601

Facilities Engineer
Radford Army Ammunition Plant
Radford, VA 24141

Facilities Engineer
Rock Island Arsenal
Rock Island, IL ‘61201

Facilities Engineer
Rocky Mountain Arsenal
Denver, CO 80340

Facilities Engineer

Scranton Army Ammunition Plant
156 Cedar Avenue

Scranton, PA 18503

Facilities Engineer
Tobyhanna /rmy Depot
Tobyhanna, PA 18466
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Facilities Engineer
Tooele Army Depot
Tooele, UT 84074

Facitities Engineer
Arlington Hall Station
400 Arlington Blvd
Arlington, VA 22212

Facilities Engineer
Cameron Station, Rldg 17
5010 Duke Street
Alexandria, VA 22314

Facilities Engineer

Sunny Point Military Ocean Tenninal
Southport, NC 28461

Facilities Engineer

US Military Academy
West Point Reservation
West Point, NY 109%

Facilities Engineer
Fort Ritchie
Fort Ritchie, MD 21719

Facilities Engineer

Armmy Materials & Mechanics
Research Center

Watertown, MA 02172

Facilities Engineer

Ballistics Missile Advanced
Technology Center

P.0. Box 1500

Huntsville, AL 35807

Facilities Engineer

Fort Wainwright

172d Infantry Brigade

Fort Wainwright, AK 99703

Facilities Engineer
Fort Greely
Fort Greely, AKX 98733

Facilities Engineer
Fort Richardson
Fort Richardson, AK 99505

DIST §

-Facilities’ Engineer

racilities Engineer
Harry Diamond Laboratories
2800 Powder Mill Rd
Adelphi, MD 20783

Facilities Engineer
Fort Missoula

~Missoula, MT 59&01*

Facilities Engineer
New Cumberland Army Depot
New Cumberiand PA., 17070

Oakland. Army .Base :
Oakland CA 94626 o

Facilities Engineer
Vint Hi1l Farms Station .
Warrentown, VA 22186

racilities Engineer .

- Twin Cities Army Ammynition Plant

New Brighmon MN 55112

Facilities Engineer .
Volunteer Army Ammunition PTant
Chattanooaa TN 3740

Facilities Englneer
Waterviiet Arsenal
Watervliet, NY 12189

Fac1lit1és Engineer ,
St Louis Area Support Center
Granite City, IL 62040 . -

Facilities Engineer
Fort Mommouth
Fort Mommouth, NJ 07703

Facilities Engineer
Redstone Arsenal
Redstone Arsenal, AL 35809
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~Madison, IN 47250
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Facilities Engineer

" Detroit Arsenal

warren, MI 48039

-Facilities Engineer

Aberdeen Proving Ground

Aberdeen Proving Ground, MD 21005

Facilities Engineer
Jefferson Proving Ground

Facilities Engineer

o Dugway Proving Ground

Dugway, UT 84022
Faciiities Enginéér
Fart McCoy

Sparta, WI 54656

Faéilitiestngiheer

~ White Sands Missile Range

White Sands Missile Range, NM 88002

Facilities Engineer
Yuma Proving Ground

. Yuma, AZ 85364

Facilities Enyineer
Natick Research & Dev Ctr
Kansas St.

Natick, MA 01760

Facilities Engineer
Fort Bragg
Fort Bragg, NC 28307

Facilities Engineer
Fort Camnbeil
Fort Campbell, KY 42223

Facilities Engineer
Fort Carson

Fort Carson, CO 80913
Facilities Engineer

Fort Drum
Watertown, NY 13601

DIST 6
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Facilities Engineer
Fort Hood
Fort Hood, TX 76544

Facilities Engineer
Fort Indiantown Gap
Annville, PA 17003

Facilities Engineer
Fort Lewis
Fort Lewis, WA 98433

Factlities Engineer
Fort MacArthur
Fort MacArthur, CA 90731

Facilities Engineer
Fort McPherson
Fort McPherson, GA 30330

Facilities Engineer
Fort George G. Meade
Fort George G. Meade, MD 20755

Facilities Engineer
Fort Polx
Fort Polk, LA 71459

Faciiities Engineer
Fort Riley
Fort Riley, KS 66442

Facilities Engineer
Fort Stewart
Fort Stewart, GA 31312

Facilities Engineer
Indiana Army Ammunition Plant
Charlestown, IN 47111

Facilities Engineer
Joliet Army Ammunition Plant
Joliet, IL 60436

Facilities Engtneer
Anniston Army Depot
Anniston, AL 36201

"

i Sy i pna o iat

e



SRR T e

o4

k.1

B g A et

‘m N
45

Fac111t1e§ Engineer
Corpus Christi Army Depot
Corpus Christi, TX 78419

Facilities Engineer
Red River Army Depot’
Texarkana, TX 73501

Factlities Engineer
Sarramento Army Depot
Sacramento, CA 95813

Facilities Engineer
Sharpe Army Depot
. Lathrop, CA 95330

Facilities Engireer
Seneca Armmy Depot
Romulus, NY 1454)

Facilities Engineer
Fort Ord
Fort Ord, CA 9394

Facilities Engineer
Presidio of San Francisco
Presidio of San Francisco, CA 94129

Facilities Engineer
Fort Sheridan .
Fort Sheridan, IL. 60037

Factlities Engineer
Holston Army Ammunition Plant
Kingsport, TN 37662

Facilities Engineer
Baltimore Output
Baitimore, MD 21222

Facilities Engineer
Bayonne Military Ocean Terminal
Bayonne, NJ 07002

Facilities Engineer
Bay Area Military Ocean Terminal
Oakland, CA 94626
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" USA Engr Dist, Charleston

© o heNR G ey W

Factlities Engineer
Gulf Output L.
New Orleans, LA 70146

Facilities Engineer

Fort Huachuca ; '
Fort Huachuca, AZ 86513

Facilities Engineer

_Letterkenny Army Depot

Chambersburg, PA 17201

Facilities Engineer ,
Michigan Army Missile Plant.
Warren, MI 48089

CoL E.C. Lussier , ‘ -
Fitzsimons Army Med Center '
ATTN: HSF-DFE :

Denver, CO 80240

US Army Engr Dist, New York
ATTN: MNANEN-E

26 Federal Plaza

New York, NY 10007

USA Engr Dist, Baltimore -
ATTN: Chief, Engr Div : ey
P.0. Box 1715 : , "
Baltimore, MP 21203 r

ATTN: Chief, Engr Div
P.0. Box 919
Chari eston, SC 29402

USA Engr Dist, Detroit
P.0. Box 1027
Detroit, MI 48231

USA Engr Dist, Kansas City
ATTN: Chief, Engr Div

700 Federal Orffice Bldg.
601 E. 12th St

Kansas City, MO 64106
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“USA Engr Dist, Onaha
ATTN:

Chief, Engr Div
7410 USOP and Courthouse
215 N. 17th St

Omaha, NE 68102

USA Engr Dist, Fort Worth
ATTN: Chief, SUFED-D
P.0. Box 17300

Fort Worth, T4 76102

USA Engr Dist, Sacramento
ATTN:. Chief, SPKED-D
650 Capitcl Mall
Sacramento, CA 95814

USA Engr Dist, Far East
ATTN: Chief, Engr Div
APO San Francisco, CA 96301°

USA Engr Dist, Japan
APO San Francisco, CA 96343

USA Engr Div, Europe
European Div, Corps of Engineers
APQ New York, NY 09757

USA Engr Div, North Atlantic
ATTN: Chief, NADEN-T

90 Church St,

New York, NY 10007

USA Engr Div, Snuth Atlantic
ATTN: Chief, SAEN-TE '
510 Title Bldg

30 Pryor St, SW

Atlanta, GA 303®3

USA Engr Dist, Mobile
ATTN: Chief, SAMEN-C
P.0. Box 2288

Mobile, AL 36601

USA Engr Dist, Louisville
ATTN: Chief, Engr Div
P.0. Box 59

Louisville, KY 40201

USA Engr Div, Norfolk
ATTN: Chief, NAOEN-D
803 Fron* Street
Norfolk, VA 23510

USA Engr Div, Migsouri River
ATTN: Chief, Engr Div

" P.0. Box 103 Downtown Station

- ATTN:

Omaha, NE 68101

USA Engr Div, South Pacific
Chief, SPDED-TG

- 630 Sansome St, Rm 1216

DIST 8

San Francisco, CA 94111

USA Fngr Div, Huntsville
ATTN: Chief, HNDED-ME
P.0. Box 1600 West Station
Huntsville, AL 35807

USA Engr Div, Ohio River
ATTN: Chief, Engr Div
P.C. Box 1159
Cincirnati, Ohio 45201

USA Engr Div, North Central
ATTN: Chief, Engr Div

836 S. Clark St.

Chicago, IL 60505

USA Engr Div, Southwestern
ATTN: Chief, SWDED-TM

Main Tower Bldg, 1200 Main St
Dallas, TX 75202

USA Engr Dist, Savannah
ATTN: Chief, SASAS-L
P.0. Box 889

Savannah, GA 31402

Commander

US Army Facilities Engineering
Support Agency

Support Detachment II

Fort Gillem, GA 30050
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Commander

US Army Facilities Engr Spt Agency
ATTN: MAJ Brisbine

Support Detachment III

P.0, Box 6550

Fort Bliss, TX 7996

NCOIC

US Army Farilities Engr Spt Agency
Support Oetachment III

ATin: FESA-III-5]

P.0. Box 3031

Fort Si11, OK 73503

NCOIC

US Army Facilities Engr Spt Agency
Support Detachment III

ATTN: FESA-II11-PR

P.0. Box 29704

Presidio of San Francisco, CA 94129

NCOIC

US Army Facilities Engr Spt Agency
ATTN: FESA-III-CA

Post Locator

Fort Carsor, CC 80913

Ccmmander/CPT Ryan

US Army Facilities Engr Spt Agency
Support Detachment IV

P.0. Box 300

Fort Mommouth, NJ 07703

NCOIC

US Army Facilities Engr Spt Agency
ATTN: FESA-1IV-MU

P.0. Box 300

Fort Mommouth, NJ 07703

NCOIC

US Armmy Facilities Engr Spt Agency
Support Detachment IV

ATTN: FESA-IV-ST

Stewart Army Subpost

Newburgh, New York 12250

NCOIC

US Army Facilities Engineering
Support Agency

Support Detachment 11

ATTN: FESA-1I-JA

Fort Jackson, SC 29207

NCOIC

US Army Facilities Engr Spt Agency
Support Detachment II

ATTN: FESA-II-BE

P.0. Box 2207

Fort Benning GA 31905

NCOIC

US Army Facilities Engr Spt Agency
Support Detachment II

ATTN: FESA-II-KN

Fort knox, KY 40121

Naval Facilities Engineering Ond
Energy Programs Branch, Code 1023
Hoffmann B1dg. 2, (Mr. John Hughes)
Stovall Street

Alexandria, VA 22332

Commander

US Amy Facilities Engineering
Support Agency

FE Support Detachment I

APO New York, NY 09081

Navy Energy Office
ATTN: W.R. Mitchum
Washington DC 20350

David C. Hall

Energy Projects Officer

Dept. of the Air Force

Sacramento Afr Logistics Center (AFLC)
2852 ABG/DEE

McClellan, CA 95652

USA Engineer District, Chicago
219 S, Dearborn Street
ATTN: District Engineer

____Chicago, IL 60604 - — -

Directorate of Facilities Engineer
Energy Environmental & Self Help Center
Fort Campbell, KY 42223

Commander and Director
Construction Engineering Research
Laboratory

ATTN: COL Circeo

P.0. Box 4005

Champaign, IL 61820
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Mr. Ray Heller

Engineering Services Branch
| DFAE, Bldg, 190
) Fort Si11, OK 73503

Commander-in-Chief
HQ, USAEUR

ATTN: AEAEN-EH-U
APO New York 09403

HQ AFESC/RDVA
ATTN: Mr. Hathaway
Tyndall AFB, FL 324(3

Commander and Director
Construction Engineering Ress.'~h Lab
ATTN: Library
P.0. Box 4005
N Champaign, IL 61820

HQ, 5th Signal Command
Office of the Engineer
APO New York 09056

) HQ, Us Military Community Activity,
He1ilbronn

Director of Engineering & Housing

ATTN: Rodger D. Romans

APO New York 09176

Commanding General

HQ USATC and Fort Leonard Wood
ATTN: Facility Engineer

Fort Leonard Wood, MO 65473

SSG Ruiz Burgos Andres

\ D.F.E., HHC HQ Ond 19d Inf
: BOE

Ft. Clayton, C/Z

Energy/Environmental Office
ATTN: David R, Nichols
USMCA-NBG (DEH)

APO New York 096%

Commander

535th Engineer Detachment
P.0. Box 300

Fort Mormouth, NJ 07703

DIST i0
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NCOIC

535th Engineer Detachment, Team A
ATIN: SFC Prenger

P.0. Box 224

Fort Knox, KY 40121

NCOIC

535th Engineer Detachment, Team B
ATTN: SP6 Cathers

P.0. Box 300

Fort Monmouth, NJ 07703

NCOIC

535th Engineer Detachment, Team C
ATTN: SFC Jackson

P.0, Box 4301

Fort Eustis, VA 23604

NCOIC

535th Engineer Detachment, Team D
ATTN: SFC Hughes

Stewart Army Subpost

Newburg, New York 12550

Commander

Persidio of San Francisco,
California

ATIN: AFZIM-DI/Mr. Prugh

San Francisco, CA 94129

Facilities Engineer

Corpus Christi Aray Depot

ATTN: Mr. Joseph Canpu/Stop 24
Corpus Christi, TX 78419

Walter Reed Army Medical Center
ATTN: KHSWS-E/James Prince
6825 16th St., NW

Washington, DC 20012

Commanding Officer

Installations and Services Activity
ATTN: DRCIS-RI-IB

Rock Island Arsenal

Rock Island, IL 61299
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Commanding Officer

Northern Division Naval
Facilities Engineering Command

Code 102 (Mr. E.F, Hunm?

Naval Base

Phriladelphia, PA 19112

Commander, US Army Facilities Engineering
Support Agency

Support Detachment I

APO New York 09081

HQ, USA Health Services Ond
8ldg. 27%

ATTN: HSLO-F

Fort Sam Houston, TX 78234

HQDA
(DAEN-MPE-E)
WASH DC 20314

Commanding Officer

Northern Division Naval
Facilities Engineering Command

Code 10

Naval Base, Buflding 77

Philadelphia, PA 19112

Factlities Engineer
Fort Leavenworth
Fort Leavenworth, kS 66027

Facilities Engineer
Fort Benjamin Harrison
Fort Benjamin Harrison, IN 46216

Office of the AAE
ATTN: MAJ Johnson
Camp Ripley

Little Falls, MN 56345

Commander

US Army Garrison

ATTN: HSD-FE

Fort Detrick, MD 21701

AFESC/DEB
ATTN: Mr. Fred Beason
Tyndall AFB, FL 32403

DIST 11
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Mr. David White

Defense Audit Service
888 North Sepulveda Blvd.
Sufte 610

El Sequndo, CA 90245

Facilities Engineer
Bldg, 308
Fort Myer, VA 22211

NAVFAC

ATTN: John Zekan

Code 0833 Hoffmann Building -

200 Stovall Street
Alexandria, VA 22332

HQ, USASCH
Director Engineering & Housing
Fort Shafter, HI 96858

HQ, WESTCOM

ATTN: APEN-CE

Fort Shafter, HI 96858

Headquarters US Army Ma :riel Development
& Readiness Command

ATTN: Energy Office, DRCIS~C

Alexandria, VA 22333

PR

One Stop Coordinator

Army Corps of Engineers
ATTN: ORNED-D (Connie Flatt)
P.0. Box 1070

Nashville, TN 37202

Solar Energy Research Institute
1617 Cole Boulevard
Golden, CO 80401

R i i

American Telephone & Telegraph Co.
ATTN: Kenneth T. Risberg

222 Mt. Airy Road, Rm 192BS
Basking Ridge, NJ 07920

R R M Y

LCOR D. J. Clark

Navy Material Command
Code 08E

Washingtan, DC 20360
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0ffice of Secretary of Defense
Installations & Housing

ATTN: Mr. Millard Carr

WASH DC 20301

Commandant {G-ECV-2/65)
ATTN: LTC Peck

US Coast Guard HQTRS
2100 2nd St. SW

WASH DC 2059

HQ AFESC/DEB
ATTN: COL., William R, Gaddie
Tyndall AFB, FL 32403
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