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CHAPTER |
INTRODUCTION

Objective

The odjective of the Energy Engineering Analysis (EEA) Prograr {s to
develop an energy system plan that will reduce basewide erergy
consumpticn, A nurber of potential erergy conservation apportunities
{€CO) have been reviewed for technica) and economic feasibility.
Those ECO which have been determined to be feasidle are presented in
this resort as recormended Energy Conse-vation [nvestment Ppograr
{ECIP) projects or recommendec Operational § Maintenince (08M)
projects. These projects are the core of the coordinated tasewige
energy systam plan,

Energy Goals

Presigentia) Executive Order 120C3 was signea by the Preside~t on July
20, 1977, he Cxecutive (Urder requires a)) Federa) Agencies to
develop a 10-year plan for erergy corservation in gaovernment
duildings.

The Natfonal Energy Art was passec or Octoder 15, 1573 and 14 composes
of five bills. One of these bi1s 13 the Natrona) Erergy Corsurvation
Policy Act, One of the provisions of the Act s the conscrvation
requirement for fecers! Bui!c1n;s.‘1ncluding 8 comprehensive plan (o
reduce enercy use and to fnitiate an energy dudit program.

The Armmy Facilities Energy Plan was published on Cctader 1§, 1887 and
estadlished long and short-range qgcals and polictes that are
tensistent with Eaecutive Orcer 12003, the Nationsl Ereryy
Conservation Policy Act, and the Deferse fnergy Prosrar Policy
Memorandum,




T™he short-range goal of the Army is to achieve & reduction of 20
percent {n existing duildings, 45 percent in new buildings and overall
25 percent on the average energy use per gross square foot of {loor
space by the year 1985 from that used in the base year of 1975, The
Jongerange geal fs to reduce the facility energy consumption by 50
percent by the year 2000 based on the yesr 1975,




CHAPTER 2
SUMMARY AND RECQMNENDATIONS

The €70 that are reconmerced for implamentatirn at Naha Port and Tor{d
Station are summarized in Tadle 2-1. Two of the ECO that are listed co not
rcet the ECIP criteria for funding; however, these ECO are included because
of the associated pctential for signifizant energy savings.

Because electricity accounts for 91 percent of the t~urce energy vsed at
naha Port/Tor{i Station, attention wes focused on ECO that reduce
electricaty consumption The major end uses of alectricity fnrclude
1ighting, domestic water heating and air conditioning. The spproach was to

locate areas and deterwine times of unnecessary use and to find solutions
that weuld eltiminate such waste,

Time Clock Controls (ECO M1) is racommended as a FY 85 ECIP project.
Shower Flow Restrictors, Heat Pumps and Heat Recovery Systems (ECO ¥2, M
ind M5), Reflective Film (ECO A3), and Migher Efficiency Lamps (ECO €1 are
rucorrended as FY 83 O4M projecte.
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Project
!ynber'

(ECO M1)
Fy 85
(ECD M2,

W, M5)
fr 83

(ECD A)
Fy &3

(€CO E1)
Fy 83

(£CO M3)
Fy 84

*{ncludes the ECO number and the fisca) year for <hich the analysis was
The indicated fiscal year rglates to the estimsted midpoint

prepared.

TABLE 2-1
PROJECT SUMMERY

Project
Qescription

Time Clock
Contrals

Shower Flow Res~ °

trictors, Heat
Covery Systems

Reflective Film

Higher Efficiency

Lamps

B8otler Stack
Dampers

of construction,

CWE
{$1,000)
122.%

65.4

70.3
128.3

46.4

&nnyal
Savings
[MBTUS

10,572

3,667

1,147
1,474

818

73
86.32

$6.11

16.30
11.50

17.62

4
14.66

11.62

Pay
Back
Years

0.76

.22




CHAPTER 3
CURRENT ENERGY CONSUMPTION

The FY B) monthly energy consuTption for both Naha Port and Tor{i Statien
s shown fn Table 3-1. The informatior was obtaired from the records of the
Faciiity Engireer. Information relating to energy consumption prior to FY
80 was not avatladle,

During FY 80, tota) basewide energy consumation gmounted to 172,581 METL,
0f that tot.), 152,678 MBTU wiat used at Torii Staticn, while the rematning
19,905 MBTU was used at Nsha Part, In terms of the source energy used,
electricity accounted for 137,053 MBTU (79.4 percent) and 19,428 FBTU (11.3
percent); while fuel of1 accounted for 15,818 MBTU (9.0 percent) ard 477
#MBTL (0.3 percent), respectively, at Torii Station anc Naha Pore.

31
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CHAPTER 4
METHODOLOGY

Henersl
Lneral

The app-odch adopted for this nrogram was the MCOE, BUILDING COMCECT,
The 1des of the concept was to sudit only selected (model) butldings
which were representative of 8 larger group of similar duildings., The
similar buileings were classified with regard to function, occupancy,
erergy consumption pattern and architectural construction. Results
from the detailed model bu'lding audit and analysis were then
extrapolated to provide energy end-use information for the entire
group of similar buildings.

Field Investigation

The field investigastcn was corducted (1) to establish the haselire
energy corsumpticn level, (2) to determine the Condition of the dises’
energy producticn, distridutiom and erd-use systers; and (3) to
{dertify rcdel duildings' energy conservasion opportunities,

Preliminary Aralysis

MY potential ECO were exsmined for tecamical and econoric
feasidility, Tne mintmum aconomic eriteria specifted for ECIP
projects were:

8/¢ 2 1 ang
&¢e 2 W

where 8/C 13 the ratto of the 1ife cycle dene?tts to 14fe cycle costs
and E/C 13 the ratio of annual energy savings (measured in MBTU) to
Current Workind Estéeate (CwE) cost, measured 1n thovsand dollars,

4.1




4.4 ECIP Analysts

A1l ECO which met the minimun criterig specified abcve were thea more
carefuily analyzed. The detaflec¢ analyves were facilitated by the use
of 4 computerized EC1P analysis program. A summary of the results of
the ECIP analyses has already deen presented in Chapter 2. Severa)
important aspects of the analyses will now de discussed.

4.4,1 [Escalazion Rates
The construction escalation factors usec were based on an anva)
escalation rate of 9 percent. Consiruction prices effective on July
1, 198] have an escalation factor of 1.00. The arnudi escalaticn rate
used for the cost of clectricity was 13 perceat; while the annusl
escialation rate used for the cost of fuel ofl was 19 percent, The
bas year for energy costs was FY 80,

4.4.2 ECO Energy Savings

Caleulations of energy savings were performed by using the Moce!
Butlaing Concept. The energy Savings for an entire group of sirilar
buildings were extrapolated fror energy savings of selected mode!
builaings. The energy sdvings for the rode) byildings, in turn, were
dete "~ined from analyses of on-site energy audits, The source energy
equivalents of electricity ard diesel fue) ofl were specified as
£1,600 BYU per kwh and 138,700 8TV per gallon, respactively.

€.4.3 Project Couts

The 1nitia) costs of ECO progects are the nenrecurring initial capita)
costs of the potential ECO projects and include constructicn,
supervition, inspection, and oQverherd, which toqgether corprisc the
Curre~t Wurking Estimate (CWE). Also included are the desigr ccsts
and other {nft1al, one-time onrly costs such au the negative cost for
the res<dual value of existirg equiprent reroved during corstructeon,

4.4.6 feenomic Life
An econortc 1ife of 15 years w2t used in the aralysis of all proyects.




CHAPTER &
BASENIDE ENERGY ANALYSIS

§.1 Energy Consurption
During FY 80, energy tonsumption amounted to a total of 172,581 M8TU,
0¢ this total, 156,486 MBTU (91 perceat) was in the form of
electricity; while the remaining 16,095 POTU (9 percent) was in the
form of fue) ofl, Records of individua) building enargy consurption
were not avatlable. Therefore, calculations were perforred to
deterrine energy vse according to bullding type and end use,

The calculated energy consumption was 151,218 MBTU or spproximately E8
percent of the actual facility energy corsurption, It 1s assumec that
the reraining 12 percent (21,363 MBTU) were used in builcings rot
covered by the scape of this program,

6.2 Enc-Use Analysis
The calculated enerqy consumption 1§ tabulateo according to building
type and end use in Table 5-1, figures 5-1 and $-2 indicate the
encrgy consurption levels of the various dSuilding types snd end uses,
respectively.

Troop Housing accounts fcr 350 percert of the total calculated
cansumption. 1In terms of end use, 11ghting and domestic water P2iting
sccount for 31 percent and 30 percent, respectively, of the total
caleulated consurption,

Figure 5-3 11lussrates fhe per square foct wnergy ¢casurption Yevel
for the varfous model bufldings, The Post Otfice/Dental Climc and
the NCO Open Mess,/Club exhibit the highest corsumption levels.




§.3 Future Projection of Basewide Enerqy Consumption

Tadble 5.2 4indicates the projected FY 85 basewide energy consumpticn
for Naha Port/Torif Station, assuming thati all recomrended projects
will have been implemcnted. The recormgaded projects hive the
potentia) for reducing total anrusl consumption b: 16,860 MBI
corresponding to 2 reduction of 0.0260 MBTU/sq. ft./yr. These
reduction levels represent & 10 percent decrease from the FY £0 Yevel,
The FY 85 consumption level is projected to be approximately 18¢,000
#8TU or 0.2399 MBTU/sq. ft.




JABLE -1

BASEWIDE ENERGY BY END USE AND BUILDING TYPE
NAXA PQRT/TORIT STA. ION

siaing Tove mend becy v ety WeTe  vemy - ()
! Adnin 1,799 1,091 6,533 1,807 1,18%  li, 285 8.4
3| Medical 1] 199 680 1,489 408 2,831 1.9
11 Nome .- . e .o .o .o e
Iv Service 1,853 5,268  8,25C 1,709 4,198 21,873 148
v Nene .- oe .o . .o .o .
)¢ ngigng 3,757 14,843 13,384 37,728 6,605 16,293 50.5
Vil Storage % SNz 12,29: 3§53 1,635 20,021 13.2
viil  Incustrial 2,37¢ ¢, 024 5,273 2,977 1,788 .40 1.8
134 None .o . . .. .- - .
X None oo oe .u .o .o . .-
TOTA. 9,868 32,143 47,381 46,063 15,763 181,218 1CC.0
t 6.5 .3 a3 0. 104 100.0

Actual Basewide Cnergy Consurption for FY 80 =

¢

5.3

172,581 8TV




TABLE 8.2
FUTURE PRCJECTION OF BASEWIDE ENERGY CONSUMPTION

‘blectrigity  Fuel Of) Totai Total Unit Energy Use
Year ATy M3ty M Ty Sq. Ft. MBTU/Sq, Fe.
FY 80 186,486 16,09% 172,581 646,032 0.26%9
ECIp 8,1%9 2,413 10,572 649,032 «0.0163
Saviags
QiM 2,812 3,476 6,288 649,032 «0.0087
Savings

FY 85 145,515 10,206 188,721 649,032 0.2399
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-FIGURE 5-3

TOTAL ENERGY CONSUMPTION OF MODEL BUILDINGS,
NAHA PORT/TORI STATION

! MODEL 1000 BTU/B8Q FT/YR
8Loa No 100 200 300 400 8O0 €00 700 800 OO0 1000 1100 1200 1300

305 219.5 Admin
110 prme—em— 220.3 H.Q. Admin

226 715.3 Post Off/Dent Clinie

248 pes e emena=  304,3 Recrestion Canter
FLY] prenmemst e 211,.3 Arts & Crefts/Sowling
138 s e 233.2  PX/Sneck Bar

246 §01.1 NCO Open Messy/Clud
216 236.3 A.M, Dorm (w/0 Mess)
202 243.7 85.0.Q. Male/Ffemale
* 20} 259.9 (NiYd Care Canter
217 308.9 [.m. Dorm (w/0 Mass)
216 314,8 £.n. DORN (w/o Mess)
235 361.8 Operations Co. Dorm

n3 poeeesme 12,0 Whse Supply (Xadena)

Jo1 e mememes  237.0 NMalntsnance S$hop
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