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CMAPTER I
INTRODUCTION

1.1 ObJective
The objective of the Energy Enginreering Analysis (EEA) Prograr is to

develop an energy system plan that will reduce basewile efergy

consumpticn. A number of potential ereigy conservation opportunities

(WCO) have been reviewed for technical and economic feasibility.

Those ECO which have been determined to be feasible are presented in

this report as recomnended Energy Conse-vation Inv.tstment Pengrar

(ECIP) projects or recornnendec Dperational & 10alntenince (OV.)

projects. These projects are the core of the coordinatef bisawioe

energy system plan.

I. E.rtgy GoUls
Preslaertial Executiv: Oraer 120C3 was signeo by the Preside-t on July

20, 1977. ThL- Executive Vrder rtqiyres all federal Agencies to
develop a 10-year plan for energy conservation in gqvernn~nt

buildings.

The National Energy Act was passet: or October 15, I)78 and Is c•pmoeo

of five bills. One of these bilhl is the National Energy torservation
Policy Act. One of the provisions of the Act is the conservetlcn

requirement for rteera1l uildlq$s, including a comiprehenslve plan to

reduce energy uses and to initiate an energy audit program.

The Amy Facilltiet Energy Plar, was published on October IS, 198: and

established long9 tni short-range! 9cals and Policies that are

ccfsistent with Executive Orde, 12003, the National Crerly

Conservation Policy Act, and the Defers* Energy Protvarn Policy
I•rn~radum.
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rhe short-range goal of the Army is to achieve a reduction of 20

percent in existing buildings, 4S percent in new buildings and overall

2S percent on the average energy use per gross Square root of flonr

space by the year 1985 from that used in the base year of 1975. The

long-range goal is to reduce the facility energy cvnsumpt1on by SO

percent by the year 2000 based on the yeae 1975,
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CHAPTER 2
SUWI'ARY AMD REtO'ENDA11ONS

The EIO that are reconiienoed for inlelentatrn at Naha Port and Torli

Station are suinnarized In Table 2.1. Two of the ECO that are listed do not

atet the (CIP criteria for funding; hoever, these ECO are included because

of Use associated pctential for signlfi:ant energy savings.

6secause electricity accounts for 91 percent of toe rurce energy used at

haha Port/Torli Station, attention was focused on [CO that reouce

electricity consurption INe manor end uses of electricity irclyde

lighting, dormestlc water beating and air conditioning. Toe approach was to

locate areas and detervine tir•es of unnecesslary use and to find solutions

"that would eI irilate such waste.

Timne Clock Controls (MCt) MI) is ricorr•er'ded as a FY 85 ECaP project.

Shfo*er Flow Restrictors, liat Pumps an!d Heat Recovery Systers (ECC V1, 114

and 11), Reflective Film (1CO A3), and Nigher Efficiency Larps (ECO (1: are

ricorviended as FY 83 C0M project:.



TABLE 2-1

PROJECT SUMMA~DRY

Annual Pay

Project Project CWE Savings ISOck

((CO Mi) Time Clock , 122.5 10,572 86.32 14.66 0.76
FY 85 Control-,

W(CO M2, Shoer Flow Res- 65.4 3,667 56.11 11.62 1.22
H4, MqS) trictors, Heat
fr 83 Pumps, Heat Re-

covery Systems

((CO A3) Rqflective Film 70.3 1.147 16.30 1.67 5.80
FY 63

((CO £1) Higher Efficiency 128.: 1,474 11.50 1.18 e.22
FT 83 Ltr s

([CO M3) Boiler Stack 46.4 8V8 17.62 4.46 3.Z2
fI 84 Dariers

'Inc'udes the ECO number amd the fiscal year for ýhicO the analysis was
prepared. The indclated fi•Stal year rjlates to the esti•a&ed midpoint
of constructio".



CHAPIEA 3
CURREhT ENERGY CONS6PTION

The FY 0 rmonthly energy €onsuemption for both Naha Port and Torti Station

IS shons in Table 3-1. The informatior was obtaired from the records of the

Facility Eigir,eer. Information relating to energy consumption prior to FY

80 was not available.

During rY 80. total basewide energy consur;tion amounted to 172,581 VeTU.

Of that tot.l, 152,676 MTU war used at lor1i Station, while the rertiitng

19,903 MtTU was used at Naha Port. In terns of the source energy vstd,

electricity accounted for 137,058 MSTU (79.4 percent) and 19,428 rBTU (11.3

percent); while fuel oil accounted for 15,616 MSTU (9.0 percent) ard 477

t18TU (0.3 percent), respectivley, at Tori Station and Naha Port.

J.l
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CHAPTER 4

METHODOLOGY

4.3 ' enee'a._

The app-oach adopted for this P•rograrn was the MODE. OUILDING CONCEOT.
The Idea of the cencept was to audit only selected (model) buildings

wfhlch were representative of a larger group of similar buildings. TM

Stiilar builzings were classified with regard to function, occupancy,

energy noseIetion pattern and architectural construction. Results

from the detailed frodel building audit Ird analysis were then

extrapolated to provide energy end-ise infomatiom for the entire

group of similar huildings.

4.2 Field trvestigation

The field invest1gaticr was corducted (I) to establish the hiselfee
enrgy corsunvt ion level; (2) tO determirt the condition of the basesl

enrgy production, dlstribut;cn and or.d-uSe syters; Arnd (3) t*

14ietify redel buildinqs' energy conmera#ion opportownitieS.

4.3 PreliiaryAralysis
All potential [CO were e#aj1ntd for technical and econcoric

fensibility. lhib ainsmw economic Criteria 4pecifted for ECIP

projects were:

8/C 1 and

C/C > 17

tere I/C is tp,# ratio of the life cycle benefits to ISfe Cycle costs

end [/C is the ratio of annual energy sav!igs (wnsured in NBTU) to

Current Workin; (stWrate RCCE) cost, wt•v'eo in thousand dollars.

4.1



4.4 CPAayi

All ECO which met the minlimu criteria specified abcve were then more
carefully analyzed. The detailed analyses were facilitated by the use

of a computerized ECIP analysis program. A summary of the results of
the ECIP analyses has already been presented In COapter 2. Several
important aspects of the analyses will now be discussel.

4.4.1 Escalation Rates
The construction escalation factors usev were based on an annual

*sCalation rate of 9 percent. Cons%rvction prices effective on July
I, s981 have an escalation factor of 1.00. Ihe arnual escalation rate
used for t.1e cost of electricity was 13 percent; while the annual
escalation rate used for the cost of fuel oil was 19 percent. The

bast? year for energy costs was FY 80.

4.4.2 ECO fmrq Savlinj
Calculations of energy savings were eprfor"oe by using the 9C:el
Suilding Concept. The energy savings for an itire group of similar
bulldtngs were extrapolated frot energy savings of selected iodo.l
bullO.ngs. The energy sevings for the irdel buildings, in turn, were

dete•Ined from analyses of on-site energy audits. Ihe source energy
equivalents of electricity ar~d diesel ftel oil were specified as
11,600 B3U per kwh and 138,700 STV per gallon, respect.vely.

4.4.3 Project Cos~ts
The Initial costs of ECO projects are the ntnrlecurring initial Capital

costs of thi? potential [CO projects and include constructicn,
supervtston, inspection, and Overhond, which tolether cirprise the
Curre-t Wurting [stimate (CUE). Also included are the desigr ccSts

and other initial, one.timf, orly costs such a!, the negative cost for
tht residual value of #xistirj eqipýint reroved Guring corstruCtlOn.

4.4.4 Eccnoric lift
An ecOnoriC life of 15 years oa used in thet ara!ysis of all ProleCts.



CHAPTER 5

SASEWIOE ENERGY ANALYSIS

$.1 nteri Consumation

Ouring FY 80, energy consumption aervunted to a total of 172,581 PBTU.

Of this total, 156,486 MBTU (91 pertent) was in the form of

electricity; while the remIning 16,095 VBTU (9 percent) was In the

form of fuel oil. Aecords of individual building energy consuirption

were not available. Therefore, calculations were perforied to

deteri.ire energy use according to bulld)ng type and end use.

The calculated energy consumption was 151,21B MSTJ or approxirrately C8

percent of the actual 'acility energy corsouptlon. It iS ass ne that

the rerraining 1? percent (21.363 MBTU) were used in buildings eot

covered by the scope of this progradm.

S.2 End-Use Anlysis

1he calculated enerwiy consurption is tabulateo according to building

type and emd use In Table S-i. figures 5-1 and S-2 indicate the

emwrgy consur'tion levels of the various tuilling types and end uses.

resptctivtly.

Troop Housing accounts fcr 50 percent of the total calculated

cfnsumption. In terms of end use, lighting and dorestic w4ter 1ating

account for 31 percent ndr 30 petceot, respectlvely, of the total

calculated consurptIon.

Figure S- tillustrates the per square foot energy Ccnsl.',tion level

for the various model buildings. The Post Office/Oental Clinic and

the NCO Open Mess/Club exhibit the highest cosU,,ptlon levels.



5.3 Fuurt Proiection of Rasewide terUy Iorjt,,or

Table 5-2 indicates the projttted FY 8 basew1@e energy consur.ntior,

for Naha Port/Torri Station, assuming that all reconmen4.d projects

will have been itnl•enrted. •he recoirended proQjects have the

potential for reducing total anrual cOnsumption b,- 16,860 MSP T

corresponding to a reduction of 0.O260) W48Isq. ft./yr. These

redoction levels represent a 10 percent decrease fror thet F 80 level.

The FY 8S consumpt.on level is projected to be approxirmatel•y 15f,=O0

PSTU or 0.2399 M8TU/sq. ft.



TABLE 5-1

IASE•IDE ENERGY BY END USE AND BUILD•NG TIPE
WIA POQRATOO/ ! STA.iON

S -. • - -A/C--Light 9 .M.k. -ther lotaT Prcert
SO 10 mg TYPO p T ---- VITU MBTU MOTU MBTU MBTU -m W -

I Adtin 1,799 1,091 6,933 1,807 1,155 14'.785 8.4

U ! edical S5 199 680 1,489 408 2,831 1.9

1 •None ......

IV Service 1,853 5,268 8,5C 1,709 4,198 21,878 14.5

V None ..... ..

WI Trocp 3,757 14.849 13,3b4 37,728 6,605 76,293 50.5
Housing

VII Storage 26 5,712 12,291 353 1,639 20,021 13.2

VI2 Incistrial 2,378 !,024 5,273 2,977 1,758 17,410 11.5

IN None .. .. .. .-.. .. .. ..

J1 None .. ..... ..

TOTA. 9,868 32.43 47,381 46,063 15,763 IS11.218 IC.0

6.5 22.3 31.3 30.5 10.4 103.0

Actual Sasewide Cnergy Consirpton for FY' 80 * 172,581 PBTU

S-3



TABLE 5-?

FUIUR[ PROJECTION Or EAS[WID0 [NE4GY CCONSUMPTION

Elicriciy ;Ul -,tt-,--Toal nit Iner~y U-Se
Year MBTj 0MSTU .STIU Sq. Ft. . TU/SQ. Ft.

Py s0 156,486 16,095 172,581 645,032 0.2659

(CIP 81159 2,413 10,S72 649,032 -0.0163
Savings

O&M 2,682 3,476 6,288 649,032 *0.0097

FY 65 145,515 10,206 155.721 649,032 0.2399

t A
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FIGURE 5-3

TOTAL ENERGY CONSUMPTION OF MODEL BUILDING3S,
NAHA PORTITORII STATION

fMODEL 10900 R1U/80 VTIYPI
$LOG NO 100 0 3!2040 50 600 700 a00 500 1000 1100 1200 1300

305 211.S Admit'

210 21: 3 H. Q. Admyin

326 715.3 Post Off/Dent CiUmc

248 204e 3 Rectreat e Center

240 211.3 Arts & Creft&/%cwling

238 223.2 PX/Snock Uir

246 501.1 NCO Open Mass/Club

216 236.3 A.M. Dorm (w/o A~ss)

202 - 2A.3.7 *.O.Q. Role/feinul.

203 259.9 Child core center

217 -308.9 I.M. boron (W/o me$$')

211. 314i.8 IM. DORM (uo Me.tg)

235 361.6 Op~eratioi's Co. Dor'm

793 112.0 Whio Su;ply (X*dona)

301 227.0 MalnronanCo Sh~op
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