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ENERGY SAVINGS OFFORTUNITY SURVEY
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CONSLIMPTION

FRESERT EMERGY
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ENMERGY CONSUMFTION OF BUILDINGE IN THIZ STUDY

Fusl records for Ft., Bliss are available on a ba
basiz only. That is, lﬁdlfldUﬁl building re m
and therefore data for  individual buile in & f
fusl basisz are unavailable.

Thiz study also consizsted of studying sslescted
implemsntation. I+ did not sxamine all souwrces of
irto a building., nor did it allow for a computerized
zimulation that could bes compared to metered usags.
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HISTORICAL EMERGY CONSUMPTION
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Thiz =ztudy re-skxamined the possibility of adding additional
i : ted MFH units at this bases.

Tern units representing five basic construction types war
studied. Twa units of sach construction type  wara
analvyzed, ard. the results of each pair wers averagsd to
represent the construction type as a whole. The prior
study indicatsd that the addition of "blown-in” insulation
irn the ceiling spaces of thess facilitises wWas non-
feasible.
Significant data used in analvses:

Fri o

Sty EDM, INC.
Inside Design Temp (deg. ) i &5
Calculation Method per 1773 ASHRAE 1985 AZHRAE
Insulation Cost £0, 0483710 BF &0, 09/In BF
Fusl Cost (1) %£1,89/1000 CF 4, 25/1000 OF
{1 1,075 METU/ 1000 CF
The analysiz indicated that this ECO was fsasible for three
of the five buildings.

Models Flus
Each Building Cnmnared Bldogs
Const. NG Svas Const MG Svgs Simple

Bldo. Cost () (METWYr) Cos tf$1 (METW/Yr)  FPayvhack 2IR

339, T40 215,79 11,55 2.974 1T7.09 17,70 1.20
T17, T8 70,05 241 No 3] 21L0% 1,00
408,526  1200.41  18.87 T7,.71T 0 584,54 5,57 1,37
413.%:5 1222.71 19.17 2,559 174,327 5,57 1,37
1452, 1460 B8&5.77 9.25 Morm—-feasible 0,90 27,98
Froject total 54,744 845, 2% 15.74 .51
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In exrcass of 100 convertsr S8 camined  at siu

=] pEnaranhic locations. Thizs =study included
examination J§ alternative technologies as  well  as
optimizing the wutilization of existing sets.
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ntacts with s ral  mad 3 rErE O
convertors revealed that they were unwilling to provide
budget pricing information without ressarch and develooment
time, as well azs specifications. Ione of the manufactursrs
contacted presently manufacturs esguipment sultable for this
LIS .
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¥ ity problem,
1 z also hampered .
WEET 1aln~her* connected to a singls MG,
i

ion iz the fact that transmission lOss8s

v|hﬁF“ wotlod have to be
o these rFreasons,

zingle ME was

pugh conductors at 400 Hz  is very high. Therefore,

it

The potentizal solution that Zml
ment of existing ME ssts wi Nnew, z il e =
Efficiency increases of 2 to 28% can be supectsd depen

on Mh size.
Summary of Economic fnalysis by site is asz follows:

Savings
(tMBETLA YY)

&
in
il

Site Firzt

SR00 Aresa 170,888 41 2715 .49
TOO Area 1,852,852 &2 128, &0 10
Mofregor Range 1,423,577 278 247,07 0. 05
1000 Area 81,454 21 228.8 0,08

3 Area —
T“bxm Wells 2,050,082 471 193,04 0,07

Hawk Park ﬁrea 1,”[2,?23 13208 Th.F4 . Dh
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& study was performed to examineg the faaszi
reducing slectric wukility demand {n
pumping  damand during peak pEr i

additional
them, or

adding
to Fill
demand.

accomplished by
off-peak pumping

plants Lo reducs

Five buildings for tbm

These ECDs are:

1. Add zclar film.

2. Feplacs glazing with insulating glass.
. External shading

4, Cloze S0% of window openings.

-

For the storage optic = BE WErS
przamined as  possibl i afar T
various combinations of ik e s o \ purpose
af which is to determine optimal condiftions for demarnd
savings. The alternates "A" and "REY relate to diffsrant
amounts of storage and savings at the same location. Mote
that im this portion of the study, 211 Ratnk CoinE &%
demand savings not  ensrgy S8YIings. Therefors, EOIF
criteria ars nobt mah.
Summary of Water Distribution/Storags Data
Tank lLocation YEa
Size Adiazcent Const. Deman Simple
‘ Altermnate  (ME) To Bldg. Cost(f) i £3 Favhaclk 2SIR
14 2.75 FOR0 1,002,421 A, DR2 o5. 09 0, 48
1E 1,20 TOR0 G411, 850 T&H, 218 19.42 L&l
26 1.50 700 HT0, 28,409 4. &4 O, 55
2E 0. &0 FOF0 1,618 19.47 Q. &l
= 0, 20 7241 15,071 15.00 G &2
4 0.20 T774 8,054 1,29 0,28
5 0.20 11172 11,318 21,320 T
MG = Million Gallons
Summary of Diesel Fowsr Flant Option:
Const Savings (MBTL YD Damand Simple
Cost (%) Elec. RIE Savings () Favback SR
T09, 8627 12,1182 (12,118 &, 032 - =T

34 = 11 " i
various ECOs  that would limit the contribution of the
windows to the heating and cooling 1oad of ﬁhe huildings.
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mars were examined for ;
o the transformers in order no
d imposed on the hransformers.

Siyx pad-mounted  tran
FRecorders wers attached
detsrmine  the mawimum 1

Thiz peak load would be comparsd to the transformnsr
nameplate in order to determine the Feasibility of
improving transformar ubilization and reducing transtormer

core losses.

Thae Contractor determined that it iz not economically
fsasible +ta replace  an oversizsd transformsr with a
properly sized transformer.

Transformer losses are comprissd of core losses and winding
losses. The core losszes are related Lo the amount and type
nf core in the transformer, and thersfore do not vary with
transformer loading, but with transformer size. Winding
lozsss vary with the load sguared. For sx2ample, i+ the
l1oad on a transformer  would double, the sffective winding
loss would go up by & factor of four.

Savings due to a reduction  of transformer size would

AN
therefore be the differesnce hbetwsen the snergy saved in
core losses and the energy coshts  in increased winding

losses. Thiz analvsis indicates that this balance iz
negative and & propsrly sized unit  would consums mors
energy tharm an oversized unit. This conclusion is not

meant to  imply that transformers should all be ovarsizad.
It iz important to note that first costs were not studied
here. The point is, that if a transformer is oversized for
a certain load, it is not economically f=asible to replace
it with a properly sized uwunit for no other reason than
energy savings.

Irn one case (building S800), two transformers were studied
at a =inmgle building. Both transformars wers under loaded.
The study determined that if the loads could be connected,

energy savings were available. This is possible because
the removal of one of the transformers deletes its
assoriated core loss  entirely. The increase in winding
losses for the more fully utilized transformer is notb
sufficient to negates the savings in core losses. This type
of transformer arrangement should be studisd further to
determing if it could be implemented on a bass—wide bhasis.
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@ A ECOs

determine i€ implementing variouws ECOs ars scononicall
feazible. These ECOs are:

Huildinos were examined at  the base in ordsr to
1

Add weatherstripping to windows/doors.

Add vestibule to frequently ussd doors.

Add wall insulation.

Add roof insulation.

Feplace single pane windows with double pana.

Feduce glass area hy DO0U

~ L s L pY e

- insulated pansls
- infill windows
7. FReplace incandescent lighting with more efficient

SO IS.

a. Replace standard efficiency lamps with high efficiesnocy

.
tyvpe (fluorescent)

2 Feplace lamps with more efficient source.
10, Add time clocks to DHW svstems.

11. Add night setback to bheating sysiems.

12, Add time clocks to cooling syshems

13, Add oxvgen trim controls to boilers.

14, Add comtrols for multiple boiler optimization.
15, Add fans to destratify air in high bay areas.
14, Steam trap inspectlion program.

Weathersztripping

Construction Savings (MBTLI/Yr) Simple
Building Cost (%) Elec E] SIR Fayback

2R 12,1446 0.7 1.7 0.07 127012

2R 1,115 0.9 1.7 .82 10.87

20 Sy SO0 0.2 2.3 0. 035 120,31

2D S A5 0.2 ?.& Q.00 182.47%

2 S5, 856 0.2 F.b 0,05 195.87
74861 1.318 1.29 4g.9 1.08 8,29
74462 1,312 1.29 42.9 1.04 2.19
Fa4L-T 117 0. I& &2 .84 2.2%
2T22-1 1,533 - ' 209,67 Z.34 2.76
FERRZ-2 17& Q.10 — 0,08 Ge. 50

Vestibule

Construction Savings (METU/Yr) Simple
Building Cost (%) Elec RIE] SIR Faybhaok

2A 20,7388 1.9 1.3 0.11 156033
2B 14,32 R 40,73 .18 103,01
7461 17,677 2.0 41.5 0.37 ag, 83
2EEE~-1 4,544 - .2 0,04 EHT0.E5

1 - 10
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ings (METLI/Yr) Simple

Construction Savi
Building Cost (%) clec RIE] SIR Favhack
2R TELAETE .7 249. 2 G. 44 2.75
ZE 41,107 Le 2 202,32 0.5 &1.94
20 4,149 5.0 25503 0,45 E.82
2D 4,317 Hae b 205,58 . 4é& 42.0%
2E TE,IEE 4.9 249. 6 0,45
11,397 R 108.% D, &0
11,397 .0 108.2 1,59
1,522 0.3 14.4 .55

u
iy

SEZE-1 Prosent insulation mests DOD standards
Y 0. 47 41,29

4
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-ty
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3 oo
i

Construction Savi
Building Cost (F3 Elesc HE SIR Fayvbart

ings (METU/Yr) Simple

=5 Iz, 042 0.9 TE.S Q.0 1SS0

TR =0, 268 =.3 RE.S .12 HE. 61

2C 7,272 1.5 RO. 4 § L Z24.56%

=D TRL.ET2 o0 S0, 4 R A

nE TG 272 1.5 a0, 4 TE4. 867

Fa4Es—-1 P 0.1 4.9 A7E. &

Fads-2 Seéal4 0.1 4.2 IS ED

T4E-T 11?35 s 1.0 R0, T3
2E22-1 Prroszent insulation mests DOD standards

REIRE-Z 11,474 1.8 88.& 0,47 42,16

<
q

(0
o
3

Construction Savings (MBTUSY
Building Cost (%) El

1]

5]

=
o1
i
el
Ey
o
113
oo
]

1

ZA 75,200 4.2 111.0 0,13 135,54

2B I, BE0 0.2 &e 7 .11 174,23

20 107,084 .3 124.9 O.11 178,50

2D 104,578 4.7 FR.3 0.11 174.47

2E 113,249 4.0 204,82 Q.11 181.25
7a4E—1 &, F52 Qb 21.7 .19 9%. 58
- &, P52 0.6 21.7 0,17 FE.6S
TaA&-T e hEeY .1 a7 Q.17 1146.483
2E22-1 2,219 - 15.7 7 221.93
2E2e-2 11,587 0.1 &7 FF.ED
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Construction Savingzs (MEBTU Yr Simple
Building Cozt (%3 Elec HG QIR Fayvback
2 19,245 5.5 120,64 0.47 IE8.E
=B 1,015 0.7 5.5 Q.47 5. 14
20 ;8.431 2.3 128, 1 0. 45 41
20 28,298 12.% 187.35 O 48 ZT.TE
2E I0,071 10,1 195, 4 0,45 41,45
7ads-1 1,851 2.1 2. Q.70 1i7.14
7Ta4E5~-2 1,85 2.1 EM.O 0. 20 F.14
T4&-3 TOE 0.5 7.8 O, 20 2ELF0
2E22-1 I,245 - 2.0 O, 20 101,75
2EEE-2 =25 0.3 5.2 .84 Z1.30
Replace Incandescent Lighting with More Efficient Sources
Construction Savings (METU/Yr) Simple
Building Cost (B Elec ME gIR Fayback
2 T.996 D52 - .42 29.93
744 1,472 0.4 - 0. 33 T4H.85
2TEZ 15,8634 2,44 - 4. 54 Z.FI
Feplace Standard Efficiency lLamps with High ficiency Ivpe
Construction Savings (MBTU/ YY) Simple
Building Cost (%) El e M SIR ‘ayback
2 15,448 181 —— 1.28 4.14%
Ta4&-1,2,3 2,348 7 —_ 1.84& Z.09
Fas-3 420 4 - 1.08 S5.I5
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ient Souroe

i
it

FReplace Lamps with Mors E411

Construction Savwings (MBTUYE) Simmple
Building Cost () Elec MG SIR Faybaok
7aL—-1,2 74584 a9 - S 7S T.0E
Time Clock on DHW Svstems
Construction Savings (MBTL Ye) Simple
Building Cost (%) Elec MG Sk Favback
200 4,282 ol o 7 7.0 1.92
242 291 101 1 ZE.15 O, 458
RS T.ER2 - 7e 1.27  14.29
{1} Includes reduction of DHE  supply temperature, addition ot
hooster heater and time clock.
() Time Clock Only
= Feduction of DHW supply. temperaturs and addition of booster

heater.

i

Might Setback - Heating

)

Construction Savings (METU/Ye) Simple

Building Cost (%) Elec NG SIR Fayback
2A 7 EET - IRZ.0 1.87% 7.358
ZE 1,747 - 714.7 4,47 TL0&
2C 1,74= - 445.9 2?.18 1.47
2 A A - 8701 2.63 S.14
ZE 2,891 e 452.4 S. &0 .41
Fas-1 844 - 25,8 S.21 2,59
744-2 B&é - 5.8 5.2 2.59
74463 T2 o e 20.4 .75 1.5
ZI22-1 2 - 117,35 12.%32 1.05
LE22-2 Z21& - &0.4 F.75 1.3&

1 - 13
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Time Clocks — Cooling
Construction Savings (MEBTU/ Y Simple
s lding Cost (%) Elsc Nb SIR Faybaot
2 257 22. 4 - 17.7%9 0,57
jej = a5 = —— G .28 1.0%
20 SR 25.8 - 10,05 1.01
2D Rk 2.4 - 2.5 1.1°9
25 578 26.1 - 10,05 1.01
7451 07 &5 - 1.55 & 55
T46-2 207 &.5 - 1.55 &. 53
TAL-T 135 4,0 —— Seld 1.85%
2E22-1 Space is not cooled
OEEDT 135 A 4,462 Z2.18
Fevize Duvaen Trim Controls
Construction Savings (MBTU/ YD Simple
Building Cost (F) Elec MG SIR Fayvback
z T2 H&4 —— &EQA. 2 0 b
74s U‘ZZZ - 112.7 .25
Eoiler Optimization
Construction Savings MEBTU/ Y] Simples
Building Cost (%) Elec NG SIF Favback
2 S.714 - 242.5 1.322 8.89
revent Air Stratification
Construction Savings (METUSYE) Simple
Building Cost (%) Elec MG SIR Favback
FTaLH- 1,420 - I0.AT Q.67 40, &5
Fa4hH~ 1,&20 - TOLH3T 0. &9 40, &5
Steam Trap Inspectian
Construction Savings (MBTU/ Y Zimple
Building Cost ($) Elac Mq SIR Fayback
A 2557 - 142, 4 1.357 SHa T
2k a7 - 45.5 1.75 .28
2 222 - R 1.02 FL03
2D 1,017 - S2.I3 1.2& -
2 1,017 - 2,33 1.264 7.2
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1.4.2 RECOMMENDED ECOs

The following projects are feasible projects and will be
incorporated  into funding documents  as  part ot this
contract. Funding documents are provided under zeparate
COVER.
Weatherstripping
Construction Savinags (MBTUSYr) Simple
Building Cost (%} Elec MG SIR Fayback
F44 zn I 117 O.hE 16.2 .88 2.2
TR =no 1 1.535 - Z1G.0 T 2.75
Feplace Standard with Emergy Efficient Lamps
Construction Savings (MBTU YD Simple
Euilding Cost (%) Elec MG SIR Fayback
2. ZONES 15,488 1281 - 1.Z23 4.1&
ALE,C,D,.E
Feplace Incandescent Lighting with Fluorescent
Construction Savings (MBTU e Simpls
Building Cost () Elec MG IR Faviiack
2E22 15,4636 2445 - 4,546 2.5
Feplace Fluorescent with Metal Halide
Construction Savings (METU/Yr) ﬁ Simple
Building Cost (#) Elesc MG SIR Fayhack
744 17,484 89 - P T.09

Feduce DHW Supply Temperature % Add Time Clocks

Construction Savings (MBTU/Yr3 Simple
Building Cost (£) Elec RE] SIR Fayback

2. ZONEes y S8 101 73 7.54 1.9%2
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Tnztall MNight Setback — Hssting

Construction Savinags AHBTU YR
Building Cost (%) Elec RIE IR
T, TONEs 17,349 8?5 =
\':\g I::q e w D-. [l
TaALI-1,2,3 2058 - ITE S
2EDE-1,2 540 - ] 178 11.
Install Time Clocks — Cooling

Comstruction Savings (MBTU Y
Building Cost (%) Elesc MG =
e ZTONSES 2. 152 109 - 1,57
. B, C,D,E
7d6E, Tones
1 2. = 1.74% 17 -
TIEZD., = & 1358 A -
2o ler Optimization

Construction Savings (MBTLL/ YD
Building Cost () Elec NG =

Z. zOnes S.7lE - 247
AT - RN I A

Steam Trap Inspection

H

Construction Savings (MBTLS Y

i

0

01~
e 0]

~ij P

~g i

-

Building Cost (%) Elsc MNE SIR

IO

T. Zones G, 110 - RIS 1

1.86.% NON-FEASIBLE ECOs

than one
Howaver,
were dis-

All prodects in Section 1.&.1 whose SIR

arg, by definition, eco ornomically non—fteas

several projectz listed in  the Scope of

qualified for various r2asons. These patential ECCOs

ligsted below:

Loading Dock Seals - Building architecturs an

consistent with the implementation of

Air Curtains - FBuilding architecturs and use
conzistent with the implementation of this ECO.
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- Meas o Footcandle readings taken
- j R

Feduce Lighting Levels SLIF 6
during field survey ware below aklawable ztandards.

Fadiator Controls — Existing heating wnits are thermostati -~
cally LGHtTUllEd-

Revise or Repair Building HYAD Controls -
Time rclocks and night setback have baen studisd as
upgrades to the existing control system. It was not
possible for the Contractor, within the scope of the
contract, to effect s detailed testing of individual

control componsnts.

Ging
£ oinfrars

it

tions dnder  shtudy will not
d p

W
D b

Yo

Infrared Heaterm - Bu
utilize ban it

+.

Chiller FReplacement - Buildings studisd as part of this
contract do not have chillears.

Wazte Hest Fecovery — Mo opportunities  for thiz  ECOD wers
found during the fisld suwrveys.

ECIF FROJECTE DEVELOGFED

=

Two ECIF proiscts were developsd under this contrsot.

1. Foof Insulatiomn at MFH - add blown-in insulation as
required to meet DOD 4270.1-M criteria.
Eztimated Froject zhs £&4, 700
Estimated Frojsct Savings Nb 850 METU/YR $3 W DOO/R
Simple Pavyback 17.86 Years
CBIR 1.3
2. fnnex A ECD' s - Implement common ECD7s with positive
pavyhact
Eztimated Froject Costs 222, 8527
Estimated Project Savings 24,135
Simple Faybacok Less than 4 Years
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ENERGY AND COST SAVINGS

TOTAL FOTENTIAL ENERGY AND COST SAVINGS

Savings potential from implementing the projects in Section
1.6.4 are as follows:

Eneragy (MEBTU/Yr) . %

Elec NG Elec NG
Froject #1 - 850 —— 2,500
Froject #2 746 Z,283 15,400 8,735

FERCENTAGE OF ENERGY CONSERVED

When analyzing the effects of these ECOs on base-wide
consumption, it is necessary to keep in mind that this ES0S
was conducted on  a very small percentage of this
facilities® inventory. :

Total Electricity Natuwral Gas
MBTU - % MEBTU s METU . %
Base Total 13561740 13084897 453653 388980 1108187 695917
FProject #1 8350 I300 — - 8350 J300
Froject #2 4029 24138 746 15400 RIS ) 8733

As indicated in paragraph 1.3.2, energy consumption records
are not available for individual buildings at this base.

Estimated savings therefore will be calculated as a
percentage of the energy originally consumed for that
purpose. For example, lighting savings will be given as a
percentage of the electricity initially used for lighting
only. Initial consumption would not include electricity
required for coffee makers, pencil sharpeners, etc.

Initial consumption and anticipated savings Ffor each
programmed project are:

Froiject #1 - Insulate Military Family Housing

Initial Consumption ~N& (METU/Yr) P91
Savings NG (MBTU/Yr) 846
Savings -7 85

Note that the basis for the initial consumption is the roof
only.

i - 18
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Froject #2 - Annex A ECOs

INITIAL CONSUMFTION SAVINGS SAVINGS %
NG ELEC NG T ELEC NG - ELEC
Bldg. (METU/Yr) (MBTU/Yr) (METU/Yr) (METU/Yr)
2 4990 1769 ' 24468 91 4% 22
744 1203 323 48 106 29 A%
IR 849 326 =88 245 44 76
7042 - 2418 I28= 746 47 =1

Note that the savings listed for Froject #2 includes all
feasible ECOs listed in the funding documentation except
for gas savings associated with domestic hot water. Due to
the difficulties associated with calculating the total
energy actually consumed in the production of domestic hot
water, that information has been omitted from this summary
information. Fer the guidance given in CRBZ.0I0 Standard-
ized EMCS Energy Savings Calculations, domestic hot water
algorithms calculate savings only.

1 -19
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EMERGY AND COST SAVINGS

TOTAL FOTENTIAL ENERGY AMD COET SA

Savings potential from implement orojscts in Ssction
t.a.4 are as follows:
Energy (METU S rr) %
Elec MG Elec MG
Frojesct #1 - 850 - EHO0
Froject #2 744 TL.REI 15, 400 a7vIEs

FPERCENTAGE OF ENERGY CONSERVED

consumption, it i

When analyvzing the sffects of
3 STEA

was conducted on & very small perﬂntagE of this

inventory.

Total Electricity

thE%E ECO?

mirncd that -

Matural Gas

ME HMETU

+H

Rase Total 1541740 13024897 453457
Froject #1 250 TEQD —
Froject #2 40729 24175 Ta4h

Ny

Y METU 3

TEERS0 11081 THEFEPLT
- 2850 TECGD
5400 IEB3I 8733




