


' LIMA ARMY TANK PLANT
LIMA, OHIO - -

ENERGY ENGINEERING ANALYSIS PROGRA
'FIELD DATA SUBMISSION

o ﬁREP—AR‘ED FOR

U.S. DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT
CORPS OF ENGINEERS

CONTRACT NO. DACA31-81-C-0061

VOL 4

5 SEPT 81

. . . o
H ) A .
BT
N
R Y 8 g gy
¥ SRR TR .
1

ORI e CORPORATION

GA Halliburton Company




DEPARTIVIENT OF THE ARMY
U.8. ARMY CORPS OF ENGINEERS
JAPAN DISTRICT

FINAL REPORT

IAPR Bves {Q,; 65 o l)

ENERGY SAVINGS OPPORTUNITY SURVEY OF
DESIGNATED U.S. ARMY GARRISON HONSHU
FACILITIES, FY85 ENERGY ENGINEERING
ANALYSIS PROGRAM (EEAP)

EXECUTIVE SUNMMARY

SEPTEMBER 19838

PREPARED BY:
DANIEL, IMANN, JOHNSON & NMENDENHALL
TOKYO DIVISION

TTIC QUALITY JWSPECTED &




DEPARTMENT OF THE ARMY
CONSTRUCTION ENGINEERING RESEARCH LABORATORIES, CORPS OF ENGINEERS
P.O. BOX 9003
- CHAMPAIGN, ILLINOIS  61826-9005

REPLY TO
ATTENTION OF:  TR-I Library

17 Sep 1997

Based on SOW, these Energy Studies are unclassified/unlimited.
Distribution A. Approved for public release.

A 04
/8
/ Marie Wakeffeld,

Librarian’Engineering




GO LA DD 1 e s e
o ohW—O

NADUTUL DDA NW
ikl t ke s
A B - b —

o
—
NN

¢ e
SN

-

B

POONOOOFTTOI TG O
oD WD

(o]

EXECUTIVE SUMMARY
TABLE OF CONTENTS

INTRODUCTION ... oseseos oo, ES-1
GENERAL. ..ot ES-1
OBJECTIVE. ....coooivviieinisniosossseeesses s ses e ee e s s ES-1
GUIDELINES..........ooviriaiioiioisnsoseeseereosoeeeseeseeeeeseesse oo, ES-1
STUDY METHODOLOGY ........c.vvoverroeeeeereerreeesresresreeseeseereosesesr ES-5
BUILDING DATA. ..ot eseeeeeereer oo, ES-5
PRESENT ENERGY CONSUMPTION. ...........ooeveeeeremrerrerrseresnn, ES-6
ENERGY CONSUMPTION OF STUDY BUILDINGS VS BASEWIDE
CONSUMPTION. .......ooovrrieiiironirrisseosioeseosieseoseeeseoereeseeeseessessresenn) ES-6
STUDY BUILDINGS. .........vvvvoveerieosioseereeesesssseeseessosseessereeses s ES-6
TOTAL CONSUMPTION VS STUDY BUILDINGS.........cocovrrerrrienn, ES-7
HISTORICAL ENERGY CONSUMPTION. ............oocovevrrerrrrrsrererrrrinn) ES-7
CAMP ZAMA . ....oovirmiiniiesioeiisieeeeeeseseseover s ees e, ES-7
SAGAMIHARA DEPENDENT HOUSING AREA (SDHA). ........ccccoo....... ES-7
REEVALUATED PROJECTS RESULTS. ....co.ovovevrereeerereeossseseenn, ES-7
PREVIOUS ECOs RELATED TO DESIGNATED FACILITIES................ ES-10
FY84 - CEILING INSULATION, CAMP ZAMA.........c.cocovovrvrrne., ES-10
FY85 - THERMOSTATIC RADIATOR VALVES, CAMP ZAMA.......... ES-10
FY85 - REMOTE ZONE TEMPERATURE CONTROL, CAMP

ZAMA. ...oovovvorrierieees e eeis et ES-10
FY83 - HEATING HOT WATER (HHW) TEMPERATURE

CONTROL, BUILDING NO. S-134, SDHA. ........ccovvvcrrrerrererrrorsrsrnn, ES-10
ECOs/PROJECTS FROM PREVIOUS STUDY WHICH HAVE NOT

BEEN ACCOMPLISHED. ..........oovuveoreeeeoreoieosieseesesssseseoeeseeesreeeeseo ES-11
FY85 - HEAT PUMP HOT WATER HEATERS (ECIP), CAMP

ZAMA. ..ottt ES-11
BACKGROUND. ........oovvoririraiierssiosriosseosisseesoseeeseeesessesresesrresee s, ES-11
PREVIOUS ANALYSIS......ooovvrieiereomseeeereorososeosseseeeseeseses oo, ES-11
REEVALUATION. .....c...ovvoioiereeieciresieeeososeeseseoeeesseeseesees e, ES-11
ENERGY CONSERVATION ANALYSIS. .......co.ovoovirmrerrerrsresrionn. ES-12
ECOS INVESTIGATED.  ...oovovovoecoeeieceeeeveseeeeeerese oo, ES-12
ECOS RECOMMENDED. . .....oooovorionioieseoriseseesssseesosesesseerese s, ES-12
ECOS REJECTED. ....ooovvoieiieiriioiecesieeeeee oo, ES-18
ECIP PROJECTS DEVELOPED. ........oovvovreveeveoseeeeeseerssresesrseeennnn) ES-20
OTHER ENERGY CONSERVATION PROJECTS DEVELOPED. ............. ES-20
OPERATIONAL OR POLICY CHANGE RECOMMENDATIONS.............. ES-20
ENERGY AND COST SAVINGS..........coovvervrereereererreeresssrsreerisrereon, ES-22
PROJECT BREAKOUTS WITH TOTAL COST AND SIR........coo.oo....... ES-22
QUICK RETURN ON INVESTMENT PROGRAM (QRIP)...................... ES-22
PRODUCTIVITY ENHANCING CAPITAL INVESTMENT

PROGRAM (PECIP). .........coovviriirorioeseeseseossesesorereossosessesseseneoee ES-22
OTHER FUNDING PROGRAMS. .......coovvorverireesioeeeseeseeeresosesresrsnn. ES-25




ES-1
ES-2
ES-3

ES-1
ES-2
ES-3
ES-4
ES-5
ES-6

ES-7

ES-8
ES-9

ES-1

ES-2
ES-3
ES-4
ES-5
ES-6
ES-7

FIGURES

TOKYO AND VICINITY MAP. ...cooooiieviieiieciiices et ES-2
BASE MAP - CAMP ZAMA. ...coooiieiieceeeee e, ES-3
SAGAMIHARA DEPENDENT HOUSING AREA MAP. ...........cccoen. ES-4
TABLES
BUILDING DATA. ..ot ES-5
ENERGY CONSUMPTION, CAMP ZAMA. .......c.cooccooveiiiiiiiiee) ES-6
ENERGY CONSUMPTION, SDHA....... s ES-6
FACILITY CONSUMPTION BASELINE, CAMP ZAMA/SDHA............. ES-7
ENERGY CONSERVATION OPPORTUNITIES - GENERAL. ................. ES-13
ENERGY CONSERVATION OPPORTUNITIES - DINING
FACILITIES. ..ooiiiiiiiiiiiiiiiiiiee e ES-14
ENERGY CONSERVATION OPPORTUNITIES - LAUNDRY
FACILITIES. ... e ES-15
ENERGY CONSERVATION OPPORTUNITIES - BOILER PLANT.......... ES-17
PRIORITIZED LIST OF ENERGY CONSERVATION
OPPORTUNITIES. ...oiiiiiiiiiiiiiiiiiiiiiiirit e ES-21
CHARTS
FY87 ENERGY CONSUMPTION, CAMP ZAMA. .......cccooovviviviin ES-8
FY87 ENERGY CONSUMPTION, SDHA. ......cccovvivrvieeeieiiiieeie i) ES-8
HISTORICAL ENERGY CONSUMPTION, CAMP ZAMA............con..... ES-9
HISTORICAL ENERGY CONSUMPTION, SDHA...........ccovvvvieeiiiiin, ES-9
POTENTIAL ENERGY AND COST SAVINGS, CAMP ZAMA.............. ES-23
POTENTIAL ENERGY AND COST SAVINGS, SDHA.........ccocovvviiennn. ES-23
POTENTIAL ENERGY AND COST SAVINGS, CAMP
ZAMA/SDHA. ...ttt ES-24

ii




EXECUTIVE SUMMARY
1.0 INTRODUCTION |

11 GENERAL.

This document provides the Executive Summary of the Energy Savings
Opportunity Survey (ES0S) of Designated U.S. Army Garrison, Honshu
Facilities, for Camp Zama, Japan prepared under Contract No. DACA79-
85-C-0099 between the U.S. Army Engineer District, Japan and the
Architect-Engineering firm of Daniel, Mann, Johnson, and I¥lendenhall,
Sagami Facility, Japan. This project has been executed as a part of the

Department of the Army’s FY85 Energy Engineering Analysis Program
(EEAP).

1.2 OBJECTIVE.

The overall ohjective of this project is to perform a complete energy
audit and analysis of designated facilities in order to identify all Energy
Conservation Opportunities (ECOs) and to evaluate ECOs related to
designated facilities and projects from a previous study which have not
been accomplished. The Camp Zama and the Sagamihara Dependent
Housing Area {SDHA) installations are located as shown in Figure ES-1
{Tokyo and Vicinity Map). Specific locations of the designated facilities
at Camp Zarma and the SDHA are as shown in Figures ES-2 and ES-3
{Base Map - Camp Zama and Sagamihara Dependent Housing Area).

»

1.3 GUIDELINES

The “Energy Conservation Investment Program (ECIP) Guidance”,
described in letter DAEN-MPO-U of 10 August 1982 and subsequent
revisions in letters DAEN-ZCF-U of 4 March 1985 and 11 June 1986
established criteria for ECIP projects. This guidance was used to perform
an economic analysis of each Energy Conservation Opportunity (ECO).
Construction cost escalation was calculated using the guidelines contained
in AR 415-17 and the latest Tri-Service IVICP Index. The “Scope of Work,
FY85 OMA Project, Energy Survey of Designated U.S . Army Garrison,
Honshu Facilities, Energy Engineering Analysis Program (EEAP)”, dated 6
June 1985 and revised 12 July 1985, identifies the general guidelines for
completing the study and the specifics of the analyses to be performed.
Because it was used extensively in performing this study, it is
summarized below. ‘

® Perform a cornplete audit and analysis of designated facilities.

* Identify all Energy Conservation Opportunities (ECOs) including low
cost/no cost ECOs and perform complete evaluations of each.

ES-1




A

shibu., -

i S_@;r:svu pass' -
-8

Aganda N
Hidska¥o ..

N - (Kapsgaea ! R ﬂgaf‘
. Negud - 3 Sy
: R Jone .
=<
Inzai

\ . [ ; ghiai 3 Matonoo
. T i e '
= . TOKY, 5 uryama=1 Te
R “"‘“"F;“s gt £ 30
Hinchars " ” nv',.h
L \\Q.Akus'ynma Vi>
. -. H“"'}'i--
L - _Hacniayy,
HENINOMORT ~—= 292
TAKAD I R o Hakao~ "%

» Mt. Mitake }. s N _ N
g A Matsudo ik amagaga -, Inibao1-
mn s

35

= ML TR

T Sapimkg Sium pass . -

L 3u! 'Lu.\é&di'\':}”'\,_. .

PIPURY] ,Tsu{oui 7
B -/ . Y o

)

T4, RRARZTB(NR)
; Internationa} Alr&~k

v, 2 Y
e Ty MBS .
SOKK aw a8 aki
. v

Minps:'
K?wl‘t’uwa

. KANRG
kb N

Dl
lp’yi?u
igeshi-Kanagawa

ragicho 1R
A _KOHAMQf

O W)
ETotsuka £ C.Hemmokn /.
R Y . 0go N
' R I’ 2 Misaki 0
Fz "_ Sugitd

Ofura. ™

W"’(Ma‘l{ii S o

o - o MHirgtsu " i ~Kanakura ¥ V-
* Nnohiye s o2 CITE D2 iy
L e Oiso e\ N e

gasaki
.5,". s d PR 'Enoshi o, & v .
. anl il LSRRy P
-D"‘ (Kdzu) Hayama?, 'f ’é(\ A
' R. Sakawa A %‘ =, O Nakano
% Hose LN (P = SRR S -
° @ , Y Kazusa-Kambyama
d e ol N
Hervkawa " N
SAGAMI BAY. ( T

nazun :Abulr.

C.Manazuru M;i-b:fa

%) Amstgikominglo.
agasa - fAmatse) _t.,.
Jogashima 1. k z . Y b
Kyon::q Q ."M_‘
/ (Kilsuyaﬁ‘@) T

FT N

< /P Tomiysmg - -
fowal) = :

ars
/ 3‘ i} i ,_‘.". ‘

iy ¥ ERRTR e

OHatsushima L / 705" B\ . - ;'

o, ) VR ariyanaa
/ Tatexama IRy A :‘— ﬁ?
. L 3

SHINAML 05D

TOKYO & VICINITY cs....: "‘* ; hi. LKP

SCALE 1 :500 000 2 jo lem=5km 20 Josm :»:m

g 3.0 chi -J:‘ ;
. i’ \
BIVINIVI —

FIGURE ES-|

ES-2




BASE MAP - CAMP ZAMA

FIGURE ES-2




. oy

‘Q(j}y’

SIS
(..‘ \‘\l/ A
\ s S¥id H e i ]
D lRMRIET Ciall/i T 2 o), T
VN R e
1} &si‘.‘, _=5 =DV L-. NG
Vet \ By wd AR s i |
Comllgg ¥2 s fIflE Vel isdlbasa ™ g
\éﬁj E Eéggﬂ-lu:zg ,'m"li. EjT : ‘ o B 355 g
\ g @ | el i BEEEsq, 8
ik S NS
‘\gﬂ 3o F582388;3
CIOICOXCYCYEYE e

@ wuory Pice? D) LIBRARY

@ W disPERsARY

@ &AL scouTs
@ 18 ExounGE
@ vourd center

-

o

0
Q@ seAuTY saLox
@ oueeL
®) comissary
@ oeLicaTesSEN
@ FIRE STATION

g

R
pu——— g Pr-391
&

47 p.oes 5
@ .

2,

3-387° -373. L JY )
= == a,.q4
Y . : . g O Vo N
. 8 Lo R I . .8
(=W

3839
:;:P © 338 fJss
(110]

§.857

SAGAMIHARA DEPENDENT HOUSING AREA

FIGURE ES-3

ES-4




e FPrepare programming docurmentation for ECIP projects and
implementation documentation for all justifiable ECOs.

» List and prioritize all recommended ECOs.

e Prepare a comprehensive report which will document the work
accomplished, the results and the recommendations.

e Evaluate previously recormmended but not irmplermnented ECIP
projects.

1.4 STUDY NMETHODOLOGY.

This study was divided into two phases. Phase | involved data
gathering, field surveys, identification of Energy Conservation
Opportunities (ECOs}), and preliminary ECO analyses. Phase II included all
final energy and economic analyses, categorization of projects for
funding consideration, preparation of programming documents, and
preparation of the Final Report. The Final Report presents all methods,
results, and recomnmendations of this study. This Executive Summary
specifically addresses the study results pertaining to the completion of
all phases of the study.

2.0 BUILDING DATA.

This study included the audit and analysis of sizteen buildings with a
total floor area of 172,648 square feet. These buildings are listed in
Tahle ES-1 which also provides their location, category code, current use,
total floor area and usable area.

TABLE ES-1
BUILDING DATA

ELDG. CAT. CURRENT TOTAL FLOOR | TOTAL USAPLE
NO. LOCATION CODE USE AREA {SF) AREA (SF}
S5-134 SDHA £21 15 | BOILER PLANT 15,442 14,730
P-333 Camp Zama {722 10 | ENM DINING FAC 5,234 4,939
5-433 Camp Zama | 740 46 | CONS. OPEN DINING 31,710 23,495
S-33%-1 | SDHA 730 48 | DEP GRADE SCHOOL 9,827 8,063
5~539-2 | SDHA 730 47 | DEP KINDERGARTEN 3,717 3,084
S-339-3 | SDHA 730 48 | DEP GRADE SCHOQL 9,000 7,623
S5-539-3 | SDHA 730 48 | DEP GRADE SCHOOL 9,105 . 8,195
5-539~-7 | SCHA 730 48 | DEP GRADE SCHOOL 5,179 4,661
S-33%-8 | SDH& 730 48 | DEP GRADE SCHOCL 11,214 10,093
S-6804A | Camp Zama | 740 21 | COMMISSARY 5,110 4,627
S-680B | Camp Zama | 350 90 | PREVENTIVE MED. 3,693 3,335
P-704 Camp Zama | 550 10 | MED/DENT. CLINIC 29,120 27,642
P-708 Camp Zama | 831 14 | WASTE TREAT PLT. 408 328
S5-709 Camp Zama | 821 80 | HEAT EXCHANGER 726 534




TABLE ES-1
BUILDING DATA {(Cont’d)

BLIDMG. CAT. CURREHNT TOTAL FLOOR | TOTAL USAELE

MO, LOCATION COLDE UEE AREA (SF) AREA {SF)}

S-710 Camp Zama | 730 31 |DEY CLEAN'G PLT. 3,424 2,912

S-7il Camp Zama | 730 30 | LAUNDRY FACILITY 17,818 15,558
443 70/ CARF SHOF/WHSE

S-714 Camp Zama | 730 30 | RUG CLEANING 11,859 11 442

SOURCE : SFACE UTILIZATION REFORT BY FACILITY NG. PON AKA-B11 AJD 1172867
3.0 PREZSEMT ENERGY COMNSUNMPTION.

During fiseal year 1957, Camyp Zama and the Sagamihara Dependent
Housing Area (SDHA) consurmed a total of 508,586.8 IVIBtu of ensrgy.
Carnp Zama used approximately 71 percent and the SDHA used the
remainder. Tables ES-Z and EZ-3 provide source energy consumption
data for Camp Zama and the SDHA, respectively. Al dollar values are
bazed on the FY&7 Pudget Exchange Rate of ¥200.55 = $1.00.

Table E3-2
Energvy Conswmplion,
Camp Zama

TYFE EMERGY ANIQUMNT DOLLAERS LIETU

Elsctricity 28,766 396 KWH $3.108.642 .95 98.179.7
Diese] Fuel 1,882,584 GALS $1,412,012.00 261,128.3
LPG {Propane) 11,266 Cubic Meters $ 0 16,032.34 11311
¥erosene 16,326 GALS $ 12,244.50 2,204.0
TOTAL $4,548,932.84 362,643 1

Takle ES-3
Energy Consurnption,
Sagamihara Dependent Housing Area (SDHA)

TYFPE EMNEEGY ANICUNT DOLLARS LIBTU

Electricity 9,722,272 KWH $1,022,70%.44 33,423 .4
Diessl Fusl 509,840 GALS $ €07.,380.00 112,324 .8
LFG {Fropans)} 1,947 Cubic Lieters 3 2, 806.73 195.5
TOTAL 31,632,296 .17 145 943 .7

3.1 EMERGY CONBSUNPTICN OF STUDY BUILDINGS VS BASEWIDE
COMZUNMPTION.

3.1.1 ESTUDY BUILDINGS.

Table ES-4 provides a tabulated list by building of the calculated/actual
annual utilitiez usage of the buildings in thiz study. Annual energy
consumption figures for all facilities except the Laundrv/Dry Cleaning

complex, Camp Zama were estimated using the Carrier Air Conditioning

ES-6




‘ Company E20 computerized building energy simulation prograrn. The
figures for the Laundry/Dry Cleaning Plant were taken from monthly
cost reports provided by the Utilities Division, Camp Zama.

Table ES-4
Facility Consumption Baseline
Camp Zamea/*SDHA

BRASELINE
ELDG NO. USE IMBTU
P-333 Enlisted Dining Facility '3,051.8
S-433 Consolidated Club 5,769.4
P-704 Medical Clinic 5,737.8
S-620 Preventive Medicine/Commizsary 628.4
P-708 thru 3-714 Laundry/Dry Cleaning Plant 13,263.%
* S-134 Boiler Plant 1,628.0
* 5-539 Dep. Kindergarten/Grade School 1,066.7

*# Sagamihara Dependent Housing Area

3.1.2 TOTAL CONSUNMPTION VS STUDY BUILDINGS

Charts ES-1 and ES-2 graphically illustrate the energy consumption of
the study buildings versus the total consurnption at Camp Zama and
the Sagamihara Dependent Housing Area (8DHA). At Camp Zama the
energy consumption of the study buildings represents approxirnately

‘ eight percent of the total consumption while those at the SDHA
represent approximately 2 percent.

4.0 HISTCORICAL ENERGY CONSUNPTION.
4.1 CANMP ZAINVA.

Energy consumption data for the FY85 (Mew Baseline) through FY§7 are
shown in Chart ES-3 for Camp Zama. Total consumption in FY85 was
329,287.3 NMBtu, in FY86 it was 358,306.3 MBtu (8.8% over the FY85
haseline), and in FY87 it was 362,643.1 IvIBtu {10.1Z over the the FY85
baseline).

4.2 BAGAMIHARA DEPENDENT HOUSING AREA (SDHA).

Energy consumption data for the FYE5 (New Baseline) through FYS7 are
shown in ES-4 for the SDHA. Total consumption in FY85 was 139,112.6
MBty, in FY86 it was 151,697.7 IMBtu (9.0% over the FY85 baseline), and
in FY87 it was 145,943 5 IVIBtu {4.9Z over the FY&85 baseline). '

5.0 REEVALUATED PROJECTS RESULTS.

In 1982 under Contract No. DACAS4-80-C-0152, an Energy Engineering
. Analysis Program (EEAP) for U.S. Army Garrison, Honshu, Japan study




CHART ES-1
FY87 ENERGY CONSUNPTION
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was accomplished. An evaluation of those projects and all ECOs for this
study’s designated facilities which were identified in the 1982 study has
been accomplished and the results are summarized in the following
paragraphs.

5.1 PREVIOUS ECOs RELATED TO DESIGNATED FACILITIES.
5.1.1 FY84 - CEILING INSULATION, CANMP ZAIMA.

This ECO recommended the installation of ceiling insulation in thirty-one
facilities which included Buildings §-453 and S-680. This ECO as related
to the two designated facilities has been implemented {(4-inch R-19
insulation installed). Since the 4-inch insulation lowered the “U” value
to 0.06 vice the required 0.03, the installation of additional insulation
was analyzed and was not found to he economically feasible because the

SIR for both buildings was less than 1.0 (3-680 was 0.08 and 3-453 was
0.24).

5.1.2 FY85 - THERIMIOSTATIC RADIATOR VALVES, CANMP ZANMA.

This ECO recommended the installation of therrnostatic radiator wvalves
for thirty-six facilities including Building §-680 which had steam or hot
water radiators installed. This ECO was completed in S-680.

5.1.3 FY85 - REMOTE ZONE TEWMPERATURE CONTROL, CANP ZANIA.

This ECO recommended the installation of a central control system with
twenty-seven stations to control steam or heating hot water flow
during non-occupied periods. Each station would consist of an automatic
shut-off valve complemented by a 7-day time clock and a thermostat to
effectively provide a night temperature set-back from 65°F to 55°F. This
ECO was to be applied to thirty-six facilities and included Building S-680.
Since Building No. 8-680 is to be demolished within one vear, this ECO is
no longer applicable or economically feasible.

5.1.4 FY83 - HEATING HOT WATER (HHW) TENMPERATURE CONTROL,
BUILDING NO. S-134, SDHA.

This ECO is to provide an autormatic temperature control for the heating
hot water (HHW) heat exchangers at Boiler Plant S-134 to regulate the
water temperature. With this systemn, it is intended to achieve a night
set-back of temperature for the family housing units and to aid in
more closely regulating the temperature of the hot water during the
day.

The survey of the actual boiler plant operations indicated that the
temperature of the HHW is manuallv controlled by the plant operator
to meet heating demands. This manual operation is not considered as
reliable as the recomrnended autormatic control. The implementation of

ES-10




this ECO will save §,589.2 I¥IBtu but because the temperature is now
manually controlled by the operator, credit for only 50% will be taken.
Therefore, the potential energy savings are 4,294.6 MBtu; Dollar Savings
= $28,730.87; Investment Cost = $84,312.92; Simple Payback = 2.93 years;
and the Bavings to Investment Ratio: = 4.53. This ECO should be
implemented.

5.2 ECOs/PROJECTS FROM PREVIOUS STUDY WHICH HAVE NOT BEEN
ACCONIPLISHED.

5.21 FYE85 - HEAT PUNP HOT WATER HEATERS (ECIF), CAMP ZAMA.

ECIP Heat Pump Hot Water Heaters. This project called for the
replacement of electric hot water heaters with heat pump hot water
heaters in 176 units of Family Housing Area at Camp Zama which
included the Chapel Hill area.

5.2.2 BACKGROUND.

Although many of the other family housing areas are provided with
domestic hot water (DHW) from central boiler plants, the Chapel Hill
area is not. DHW for that area is provided by individual electric hot
water heaters (52 gallon, 1,000/1,500 watt dual element type, 200 volt,
50 cycle electric power).

5.2.3 PREVIOUS ANALYSIS.

The original analysis was accomplished in 19532 and was based on 176
dwelling units which included housing from areas other than just the
Chapel Hill area. The ECO indicated that by replacing the electric hot
water heater with a heat pump hot water heater at a cost of $279,500,
the following energy savings and economic benefits would accrue:
Annual Energy Savings {IvIBtu): 4,080; Annual Dollar Savings: $68,800;
Energy Savings-to-Cost (E/C) Ratio: 14.6; Discounted Benefit to Cost (B/C)
Ratio: 3; and the Discounted Saving-to-Investment (SIR) Ratio: 4. Note:
The IVIPtu savings were based on the FY82 criteria which used 11,600
Btu/KWH conversion factor vice the current conversion factor of 3,413
Btu/KWH and the FY82 cost of electricity which was $16.86/IvIBtu.

5.2.4 REEVALUATION.

A reevaluation of this ECO indicated that to remove the existing electric
hot water heaters and replace them with heat pump hot water heaters
would cost approximately $1,600 per unit. Supplementing the existing
electric hot water heaters with heat pumps will only cost an average of
$660.98 per unit. Some heat pump units would be mounted on the
existing tanks, some on brackets adjacent to the tank, and some would
be floor mounted adjacent to the tanks. The installation of these new
units would involve piping connection to the existing tank, power

ES-11




connection to the existing service, door louvers, and duct work. Two
units would require soundproofing of two walls abutting the bedroom.
Based on the analysis of this ECO, the following is provided: Energy
Savings = 1,916.33 IMBtw; Dollar Savings = $21,703.16; Investment Cost =
$115,729.59; Simple Payback = 1.42 years; and the Savings to Investment
Ratic = 7.65.

6.0 ENERGY CONSERVATION AMNALYSIS.

6.11 ECOs INVESTIGATED. The ECOs listed in Tables ES-S, through ES-8
were investigated for the appropriate type of facilities indicated.

6.1.2 ECOs RECONWMIMENDED. The following ECOs were recommended:

a. Additional Ceiling Insulation Building Nos. P-333 (Enlisted Dining
Facility) and P-704 (Health and Dental Clinic).

b. Use More Efficient Lighting Source/ Install Energy Efficient
Lighting/Replace Incandescent Lighting/ Reduce Lighting Levels in all
designated buildings ezcept 5-680 {(Commissary/Preventive Medicine)
which is to be demolished within one year.

c. Shut Off Range Hood/Kitchen Exhausts in Building No. P-333
{Enlisted Dining Facility).

. d. Reduce Kitchen IMake Up Alr Temperature in Building No. P-333
{Enlisted Dining Facility).

e. Change to High Efficiency Motors in Building Nos. P-333 {Enlisted
Dining Facility), P-704 (Health and Dental Clinic), 5-539-7 (Dependent
Grade School) and 8-539-8 (Dependent Grade School).

f. Shut Down Energy to DHW Heater, Lower Temperature, and
Modify the Controls in Building No. 5-453 (Consolidated Open Dining
Facility). -

2. Lower Hot Water Heater Temperature, Building No. P-704,
(Health and Dental Clinic).

h. Heat Recovery From Dishwashers in Buildings P-333 (Enlisted
Dining Facility) and S-453 {Consolidated Open Dining Facility).

i. Reclaim Heat From Kitchen Exhaust, Building S-453
{Consolidated Open Dining Facility).

J. Insulate Electric Hot Water Heater, Building S-680 {Preventive
Ivledicine).
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TABLE ES-5
ENERGY CONSERVATIOM OPPORTUNITIES
GENERAL

» Insulation:

s Storm windows or double glazing

s Weather stripping and caulking

* Insulated panels

¢ Solar film

¢ Vestibules

¢ Reduction of glass area

e Shutdown energy to hot water heaters or rnodify controls
® Energy conserving fluorescent lamps

# Reduce lighting levels

* Replace incandescent lighting

e Uszse more efficient lighting source

¢ Night setback thermostats

¢ Infrared heaters

» Economizer cycles {(dry bulb)

e Heat reclaim from kitchen exhaust

» Insulate piping

e Heat recovery from dishwasher hot water
¢ Booster heaters at major hot water users
* Lower domestic hot water temperature

» Upgrade HVAC controls

® Ivlake HVYAC more efficient

» Balance HVAC system

» Change to variable air volume (VAYV) system
¢ Use air curtains at personnel entrances

* Pressurize kitchen area (to avoid using conditioned air from dining
area)
e Install make up air supply for kitchen area

¢ Shut off range hood whenever possible
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TABLE ES-6
ENERGY CONSERVATION OPPORTUNITIES
DINING FACILITIES

# Insulation:

® Storm windows

* Weather stripping and caulking

s Insulated panels

e Solar film

» Vestibules

¢ Reduction of glass area

s Shutdown energy to hot water heaters or modify controls
® Energy conserving fluorescent lamps '
® Reduce lighting levels

» Replace incandescent lighting

* Use more efficient lighting source

» Night setback/zetup thermostats

s Infrared heaters ‘

¢ Economizer cyclés {drv bulh}

Heat reclaim from kitchen exhaust

Insulate piping

Heat recovery from dishwasher hot water
Booster heaters at major hot water users -
Lower domestic hot water temperature
Upgrade HVAC controls

Iake HVAC more efficient

» PBalance HVAC system

» Change to variable air volume (VOV) system
s Uze air curtains at personnel entrances

s Inztall make up air supply for kitchen area

s Shut off range hood whenever possible

e Use of heat pump to heat domestic hot water and cool dining area
* Waste heat recovery
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TABLE ES-7
ENERGY CONSERVATION OPPORTUMITIES
LAUNDRY FACILITIES

* Insulation:

® Weather stripping and caulking

¢ Insulated panels

¢ Vestibules

* Reduction of glass area

s Shutdown energy to hot water heaters or modify controls
® Energy conserving fluorescent lamps

® Reduce lighting levels

» Replace incandescent lighting

» Use more efficient lighting source

e Night sethack thermostats

#» Economizer cycles (dry bulb)

* Heat reclairn from laundry exhaust

» Insulate piping

® Heat destratification

e Heat recovery from laundry wash water
» Booster heaters at major hot water users
e Lower domestic hot water temperature
Upgrade HVAC controls

Make HVAC more efficient

Stearn traps {size, operation, type)
Balance HVAC system

Change to variable air volume (VOV) system

Use air curtains/plastic strip doors at personnsl entrances

* Dryers equipped with temperature sensor located on discharge duct.
Sensor to provide information to stop heating during drying cycle at
the most energy efficient point.

e Recycle rinse water for a following wash cycle. »

¢ Equip dryer exhaust with heat exchanger for preheating incoming air
to drver. '
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TABLE ES-7 (Continued)
ENERGY CONSERVATION OPPORTUNITIES
LAUNDRY FACILITIES

¢ Verify that supply steam and condensate system is runctlonlng in the
most efficient manner.

* Use high temperature, oil heated processes rather than steam.

¢ Use heat pump for domestic hot water heating and facility cooling.
e Use cold water for laundering

* Waste heat recovery

¢ Shut off steam during non-use hours

¢ Thermal storage |

e Correct sizing of condensate lines

ES-16




TABLE ES-8
ENERGY CONSERVATION OPPORTUNITIES
BOILER PLANT

* Controle to assure proper cornbustion air-fuel ratio
® Feedwater treatment

e Waste heat recovery, ie. exhaust gases, process steam pressure drap,
and steam condensate and blowdown

¢ Installation of new burner equipment
* Economizers/air preheaters
* Peduce excess air

® Loading characteristics and scheduling versus equipment capacity
{equipment optimization)

e YVariable speed circulation pumps or alternate pumps

e Steamn pressure or hot water temperature reductions baszed on
existing and projected requirernents

e Reduction in make-up water quantities

e Use heavy oils for those plants with light oil burners

s Blowdown control

e Improvements in distribution system

s Stearn driven auxiliariez versus electric drives

s Variable speed induced draft fans and forced draft blowers

s Instruments and controls to facilitate efficient operations
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k. Add Econornizer Cycle in Building Nos. S-453 {Consolidated Open
Dining Facility).

1. Install Unheated IMake Up Air for Kitchen in Building Mo. S-453
{Consolidated Open Dining Facility).

m. Nake HVAC Ivlore Efficient in Building No. P-704 (Heslth and
Dental Clinic).

n. Use Cold Water for Laundering in Building No. S-711 (Laundry
Facility).

0. Shut Off Steam Supply after Hours, S-709 throuOh 8—?11
{Laundry Complex).

p. Shut Off Steam During Non-Use Periods in Building No. S-709
{Heat Exchanger Building).

d. Install Variable Speed Pumps on the Heating Hot Water (HHW)

and Domestic Hot Water (DHW) Systems in the Boiler Plant, Building No.
S-134, SDHA.

r. Boiler Flue Stack Heat Recovery frorn four boilers in the Boiler
Flant, Building No. S-134, SDHA.

s. Shut Off the Swirmming Pool Hot Water Circulating Pump in
the Boiler Plant, Building No. S-134, SDHA.

6.1.3 ECOs REJECTED. The following ECOs were rejected for reasons
indicated.

a. Wall/Ceiling Insulation. Additional wall insulation for Building
Nos. P-333, 8-453, 3-680, P704, and 8-714 was was evaluated and
rejected. Their SIRs were 0.70, 0.31, 0.05, 0.89, and 0.57 respectively.
Additional ceiling insulation was evaluated and rejected for Building Nos.
5-453, 5-680, 8-714, 5-539-1, 2, 3, 5, 7, and 8. Their SIRs were 0.24, 0.08,
0.18, 0.56, 0.55, 0. 55 0.56, 0 56 and 0 55 respectively.

b. Double Glazing. The analysis for double glazing showed that on
average, a savings of 0.093 IvVIBtu/sq. ft. of cooling and heating could be
achieved with a total savings of $1.69/sq. ft. per yvear. The removal of
the existing window and replacement with a double-glazed glass window
with a thermal break cost $25.25/sq. ft. Although the simple payback
was 14.94 years, the SIR was only 0.32.

c. Solar Film. The energy saving analysis for solar filmm indicated
that for all buildings in the study which were analyzed, the simple
payback was approximately 13 plus years and the SIR for each building
analyzed ranged from a low of 0.07 to a high of 0.79. There were no
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buildings where the installation of solar film was considered feasible {e.g.
none had an SIR equal to or greater than 1.0).

d. Add a Vestibule. Installing vestibules was evaluated for
Building Nos. 8-453, S-680, 8-539-1, 2, 3, 5, 7, and 8 and rejected. The
ENeErgy savings for this ECO result in less than $25%.00 in savings per
building annually. The simple payback for this ECO was in excess of 25
vears and the 8IRs were 0.01, 0.0z, 0.14, 0.13, 0.11, 0.13, 0.02, and 0.15
respectively.

€. Reduction of Glass Ares. NMost buildings analyzed had a 152 or
less glass to wall ratio. Those which had more than 152 glass (S-453,
P-704, 8-711 and 3-539-8) exhibited a simple pavback exceeding 26 vears
and SIRs of 0.21, 0.55, 0.21, and 0.40 respectively.

f. Shut Down Energy to DHW Heater. The shut down of the DHW
heater serving Building No. P-704 {Health and Dental Clinic) during non-
occupied hours and the installation of an instantaneous hot water
heater for the ermergency room was not econornical because the simple
pavhback was 47.7 yvears and the SIR was 0.4%.

g. Might Zet Back. All buildings with central air conditioning and
heating had the units turned off during unoccupied times except the
Health and Dental Clinic {(P-704). P-704 has a variable air volume (VAV)
system and night sethack is included in the ECO “IMake HVAC Noare
Efficient®.

h. Infrared heaters: Not econornically viable for all buildings in
this study. Electric infrared heaters cost $38.09 per IMBtu to operate
versus $6.69 per VIBtu to operate existing stearm/hot water heating
systems or nearly six times the cost per IVIBtu. Propane operated units
cost $17.02 per NBtu or nearly three times the cost per WIBtu. In
addition, both propane and diesel oil fired units were rejected as &
potential fire hazard if struck by volley balls or basketballs during play.

i. Energy Efficient IVMotors. The energy savings for this ECO in
Building No. 8-453 was 17.8 IVIBtu and in Building No. S-709 it was 5.0
IvIBtu. The SIRs for the motors in Building No. 8-453 were: 0.41 for the
1 HP motor, 0.83 for each of two 3 HP motors, 0.86 for the 5 HP maotor,
and 0.71 for the 30 HP motor. The SIRs for each of two 30 HP motars in
Building No. 8-709 were 0.16. The reason for the low SIRs iz that the
projected life span of these buildings is only seven vyears. The
replacement of motors in the Boiler Flant, Building No. S-134 were
rejected for replacement with energy efficient rnotors because the
Energy savings were only 51.09 IVIBtu versus the replacement with
variable speed pumps whose energy savings were 653.5 IVIBtu.




J. Add Economizer Cycle. Economizer cycles were considered and
rejected for both Building Nos. P-333 (Enlisted Personnel Dining Facility)
and 8-680 (Cornmissary/Preventive Medicine). The investment of
$7,407.27 for a savings of $620.87 per year in Building No. P-333 was not
cost effective. The investment of $6,634.61 for a savings of $906.54 per
year in Building No. S-680 was not cost effective. In addition, the SIRs
were 0.68 and 0.14, respectivelv.

k. Add a Booster Heater. Adding a booster heater was considered
for Building No. 8-680 (Commissary/Preventive Medicine), but the overall
savings to investment ratio was only 0.16.

1. Equip Dryers with Temperature Sensor to Stop Them at the
Ivlost Efficient Point. This was considered for the Laundry/Dry Cleaning
complex, but the investment of nearly $2,500 to save less than $50.00
per year was not cost effective. The simple payback was 50.43 vears
and the SIR was 0.14. '

m. Install Heat Exchanger to Preheat Dryer Air. This was
considered for the Laundry/Dry Cleaning complex, but because the
facility is expected to be demolished in 1995, the SIR was 0.66.

n. Use a Heat Pump for Hot Water Generation. To be the same
cost a&s current steam operation the electric cost divided by the
coefficient of performance (COP) must equal the cost of steam
($6.69/MIBtu). Therefore, in order to be cost effective, the COP of the
heat pump must be greater than ($38.09/NMVBtu)/COP = $6.69 or COP =
3.69. The hest coefficient of performance (COP) of an electric operated
heat pump is 3.6.

6.1.4 ECIP PROJECTS DEVELOPED. None.
6.1.5 OTHER ENERGY COMNSERVATION PROJECTS DEVELOFED.

Table ES-9 (Prioritized List of Energy Conservation Opportunities) lists in
descending order of Savings to Investment Ratio (SIR) all ECOs developed
as of the analysis date of 9/88. For each ECO the programmed vear cost
{escalated construction cost, contingency and SIOH), annual energy
savings by type and amount, annual dollar savings, the simple
amortization (payback) period, and the year in which it is tentatively
programmed, is provided.

6.1.6 OPERATIONAL OR POLICY CHANGE RECONMMENDATIONS.

Camp Zarna should commence stocking the energy saving lite-white 34-
watt fluorescent lamps (FEN 9G6240-01-053-8462). When conventional
40-watt fluorescent lamps burn out they should be replaced with these
lower wattage lamps. In addition, when ballasts burn out they should
be replaced with high-efficiency electromagnetic ballasts. A regularly
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scheduled program of fizxture cleaning should be instituted to increase
the illumination levels from 7 to 122 conservatively.

7.0 ENERGY AND COST SAVINGS.

Charts ES-5, ES-6, and ES-7 provide a graphic view of the total potential
energy and cost savings, the percentage of energy conserved and energy
use and cost before and after the energy conservation opportunities are
implemented for Camp Zama, the Sagarmihars Dependent Housing Area,
and the combined Camp Zama/SDHA, respectively.

8.0 PROJECT BREAKOUTS WITH TOTAL COST AND SIR.
8.1 QUICK RETURN ON INVESTNENT PROGRAIV (QRIP).

a. Medical/Dental Clinic, Building No. P-704: Ivlake HVAC Operations
IMore Efficient. Programmed Year Cost: $958,471.22. Simple Payback: 1.88
yvears. SIR: 6.98 :

b. Boiler Plant, Building No. S-134, SDHA: Boiler Flue Stack Heat
Recovery. Programmed Year Cost: $41,038.31. Simple Payback: 1.44
years. SIR: 4.21.

¢. Chapel Hill Family Housing: Hot Water Heat Purnps, Seventy Units.
Programmed Year Cost: $80,398.83. Simple Payback: 1.0 years. SIR:
7.57.

d. Chapel Hill Family Housing: Hot Water Heat Pumps, Fifty-Eight
Units. Programmed Year Cost: $65,209.82. Simple Payback: 1.76 years.
SIR: 7.74.

8.2 PRODUCTIVITY ENHAMNCING CAPITAL INVESTIVIENT PROGRAM (PECIP).

a. Enlisted Dining Facility, Building No. P-333: Shut Off Range
Hood/Kitchen Hood Exhausts. Programmed Year Cost: $3,318.18. Simple
Payback: 2.92 years. SIR: 4.25.

b. Consolidated Open Dining Facility, Building Mo. 5-453: Add
Economizer Cycle/Lower Domestic Hot Water Temperature & Add a
Booster Heater/Install Make-Up Air for Kitchen. Programimmed Year Cost:
$60,340.01. Simple Payback: 3.03 years. SIR: 2.28.

c. Heat Exchanger Building, Building No. 8-709: Shut Off Steam

During Non-Use Periods. Programmed Year Cost: §$5,792.11. Simple
Paybhack: 2.25 years. SIR: 3.97.
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CHART S
POTENTIAL ENERGY AND

COST SAVINGS, CANP ZAMA

FOTENTIAL SAVINGS
18,269.95 MBTU
($191,521 41)
i 8‘5%

352,372.15 MBTU
(44,357,351 .43)

CURRENT CONSUMPTION
362,642.1 METU
$4,542 922 54

CHART

POTENMTIAL EMERGY AND

—

COST SAVINGS, SDHA

POTENTIAL SAVINGS

CONSUMPTION AFTER 9,427.23 MBTU
IMPLEMENT ATION OF Em:igj 2 ($9l3,76....7;~)
135,516.47 MBTU 5 82 £46%

($1,542,132.44)

CURRENT COMSUMPTION
145 ,943.7 MBTU
$1,632,896.17
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CHART 7
POTENTIAL ENERGY AMND COST

CURRENT CONSUMPTION

SAVINGS, CANP ZANA/SDHA

POTENT AL SAVINGS
19,697 18 MBTU

CORSUMPTION AFTER ('3_'.-82 T4414)
MPLEMENT ATION OF ECOS 3 Py
483 889 62 METU C L
($-a §99,484 27 ’
.r"/
o~

-\JBU,JUE- 8 P'IBTU
5,131 22901
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d. Boiler Plant, Building No. S-134, SDHA: Install Variable Speed
Pumps on HHW & DHW Systems. Programmed Year Cost: $97,243.92.
Simple Pavback: 3.90 years. SIR: 3.45.

e. Boiler Plant, Building No. 8-134, SDHA: Shut Off Swimming Pool Hot

Water Circulating Pump. Programmed Year Cost: $11,314.83. Simple
Payback: 2.68 years. SIR: 5.39.

f. Boiler Plant, Buildng No. S-134, SDHA: Install HHW Temperature
Controls on Heat Exchangers. Programmed Year Cost: $110,766.72.
Simple Payback: 3.86 years. SIR: 4.53.

8.3 OTHER FUNDING PROGRAIS.

The remaining ECOs from Table ES-9 are listed below. They are to be
accomplished using local OMA funds.

a. Enlisted Dining Facility, Building No. P-333, Camp Zama:

(1) Install Ceiling Insulation (Additional Ceiling Insulation).
Programmed Year Cost: $1,401.20. Simple Payback: 13.85 years. SIR:

- 1.04.

(2) REPL Lighting (Install Energy Efficient Lamps and Replace
Incandescent Lighting). Programmed Year Cost: $582.23. Simple
Payhack: 1.12 years. OSIRs: 24.75 and 8.25, respectively.

(3) Heat RCVRY From Dishwasher. Programmed Year Cost:
$13,028.14. Simple Payback: 6.20 years. SIR: 3.74.

{4) Reduce IVlake-up Air Temp. (Reduce Kitchen Ivake-Up {IVIA) Air
Temperature). Programmed Year Cost: $18.74. Simple Payback: 1.5
days. SIR: 4,704.98.

(5) Install High Eff. Motors {Change to High Efficiency Motors).
Programmed Year Cost: $2,037.41. Simple Payback: 6.41 years. SIR: 2.30.

h. Consolidated Open Dining Facility, Building No. S-453, Camp Zama:
{1) REPL Lighting {Install Energy Efficient Lighting and Replace
Incandescent Lighting). Programmed Year Cost: $7,478.83. Sirnple
Payback: 2.60 years. SIR: 1.23 and 6.00, respectively.

{2) Shut Down Energy To HWH (Shut Down Energy to DHW Heater).
Programmed Year Cost: $3,648.67. Simple Payback: 557 years. SIR: 1.29.

{3) Reclaim Heat From Kitchen Exhaust. Programmed Year Cost:
$17,230.01. Simple Payback: 7.96 years. SIR: 1.02.
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{4) Heat Recovery From Dishwasher. Programmed Year Cost:
$13,035.62. Simple Payback: 7.14 vears. SIR: 112,

¢. Medical/Dental Clinic, Building Mo. P-704, Camp Zama:

{1) REPL Lighting (Install Energy Efficient Lighting). Programmed
Year Cost: §1,290.71. Simple Pavback: 0.35 vearz. SIR: 485.72.

{2) Install Ceiling Insulation {(Additional Ceiling Insulation).
Programmed Year Cost: $15,623.66. Simple Payback: 14.33 years. SIR:
1.01.

i3) Lower Water STRG Temp. {Lower Domestic Hot Water
Temperature). Programirmed Year Cost: $15.19. Simple Payback: 0.08
vears. SIR: 317.33.

{4) Install High Eff. Motors (Change to High Efficiency Iotors.
Programmed Year Cost: $6,729.45. Simple Pavback: 9.18 yvears. SIR: 1.60.

d. Preventive Medicine, Building No. 8-680, Camp Zama.

Insulate Hot Water Heater (Insulate Electric Hot Water Heater),
FProgrammed Year Cost: $19.10. Simple Payback: 0.26 vears. SIR: 4.63.

e. Laundry/Dry Cleaning Cornplex, Building Nos. P-708, 5-709, 8-710
2-711, and 8-714, Camp Zama:

?

{13 REPL Lighting (Install Energy Efficient Lamps and Reduce
Lighting Load). Prograrnmed Year Cost: $4,170.56. Simple Payhack: 6.07
vears. SIR: 111 and 3.06, respectively.

{2) Use Cold Water {Use Cold Water for Laundering). Prosrammed
Year Cost: $7,000. Simple Pavhack: 0.60 years. SIR: 11.85. {Completed in
January 1267).

f. Dependent Kindergarten/Grade School Complex, Building Nos. S-53%9-
1,2,3,5, 7, &8, SDHA:

{1) REPL Lighting {Install Energy Efficient Lamps, Use Nore Efficient
Lighting S8ource and Replace Incandescent Lighting). Programmed Year
Cost: $18,615.25. Simple Pavback: 4.32 years. SIR: 2.86, 2.89 and 19.14,
respectively.

(2} Install High Eff. Motars, Building No. 8-539-7 and 5-529-8

{Change to High Efficiency Motors). Programmed Year Cost: $2,522.02.
Simple Payback: 13.09 years. SIR: 1.13.
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