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^Dsfil^cT
'fhis pepcr prcscnl¡ an ovcrvicw of 6e buildingr

pndr:i¡nting in thcTcrrs Lo.nST^R ¡rognm. ln this Pa¡r¡. wo

cetcgcirrd lhc buikling in l¡rnx of Úrcir nunrbc¡. sizc, pcrccnt ercr

offcdcd. l)TÊJ of buildings. t¡2cs of rctrofils, lhcir cstinralcd cosls

rnd srvings. ud lhc connccl¡l lord¡. Ninc buildings erc enalyzrd

ia ¡ddition¡l dcrail. including indiccs tl¡¡t look ¡t lhc nrarimum'

mininrunr rnrt nrcrn clcclricity. dlillcd walc¡. and stcanr4lo( w¡tcr

consum¡{ion for tl¡c first ycer of rccordcd consunt¡*iolt"

TNTRODUCT¡ON

Thc Tc¡¡s L,oañT R Fogrânt is an císht 

'tår. 
$98

million rcr¡olving lorn progrant for cncrgy corscrv¿tio¡¡ rctrolik in

Tc¡es St¡tc. local gorærnnrcnt ¡nd scttoot buihlings fundcd by oil

ovcrdrergc dollius. 'lbc program bcgan in 1988. Public scctor

i¡r.í¡tú¡ons prrticipating in thc program nust rcpy thc lar¡s
ecconling to thc cstin¡atcd *rvings in four ycars or lcss. Âs a part of

thlr ¡rogram, ¡ sl¡tc-wirlc Monitoring and Ânal¡rsis Progran (Mr\I)
w¡s csl¡blishcd in 1989.

t{E¡\ST R BU¡LD¡NGS

Tl¡c¡c erc.l7 buildings whic$ ¡¡c cuncotly bcing

moi¡acd undcr lhc [¡anSTAR progranr, Morc buildings arc

¡nctùdcd c¡cl¡ month os thc pogranr grows. Thc buildings orc

s¡rerl oncr thc cntirc st¡f c of Tcx.rs. Figruc I shows ülc locatio¡u of
thee buiftlíngs. Twcnty fivc sitcs arc in tbc Àtstin a¡c¡r: nrost undc¡

thc euthority of tJrc St¡te Purchasing and Gcnc¡¡l Scrviccs

@nnúcsio¡ 6PAGS9. Thc rcnnindc¡ â¡c on lbc Univcrsity of
Tc¡¡¡ (UI) Â ustin canr¡rtrs. Tbcrc a¡e sir sitcs in G¡lvcston ¡nd

thræ ¡itc¡ in I tourton. ln thc D¡ll¡u/Fort Wqth a¡c¡. thcrc a¡c si¡

¡itc-<, Inclutling 3 builrlings al drc UT Ârlinglon ciltpt¡s.

Thc ¡izc of ¡hc buildings bcing nronitorcd va¡ics. Thc

snullc¡f buil¡Jing is lhc rrV.Cl logg builtling on drc LIf ca¡¡rprs witlr

con¡litioncd ¡¡ca of 5.1,æ0 flt, whilc ü¡crc ¡¡c largc nrdiørl
conrplcre-s. sucl¡ .rs M.D,r{ndcr¡on ccrttct in llouslon witlr ¡n

ovci¡tl ¡¡ca of ovc¡ 1.2 núllion ft¡. Tablc I povirhs e list of

buildings whiclr ¡rc bcing ntonitorcd witlr thclr rcs¡xaivc arcasr

codcs uscd in thc pa¡rcr. ond ¡ccottut¡cndc¡l rcttôf¡Lr wítl¡ tfici¡

Figrrc 2 providcs ¡ brc¡ldown of17 buildings by arcr

¡¡d cor¡nl Tl¡e búldingr uc binocd eccording to sgurrc foot lrcr
Thc lc¡t Y-.r¡¡ ¡how¡ thc ¡um$c¡ of buildin¡r, whilc tbc riglrt Y.
¡ri¡ ¡how¡ úrc pcrccntrgc erce of thc buildingr in c¡dr bi¡. Ábor¡t

drrcc çulcr of ll¡c tot¡l rguerc footrgc is in buildiogr of ¡rceGr
lha¡ 2@.0@ ftl Tbc¡c ¡¡c 5 ¡¡fcs wh¡d¡ h¡ìæ ovc¡alt conditioncd

¡¡c¡¡ of nnrc tl¡¡¡l 5O.0O0 f¡t Thcsc sitcs uc largc conplc¡c4
¡udt ¡¡ M.D.A¡dc¡¡o¡ Ccntc¡ ¡nd 6c Tc¡rs Dc¡rrf.nml of Hcelth

in Âustin. Thcy rccount fq 36'É of ttrc td¡l erce bcing rmnilorcd.

Pigurc 3 b e ¡ic cturt showing thc brcakdowo ty rçlc
footegc of buildingr according úo thcir functiors, Tlr fundíorr¡

tcprcscDt scvcn ülløeof lypcs; mcdic¡l facilitics/cl¡ss¡oons

(36.3%), classrooms.foff ccs/ lebs¡loric¡ (tL6%1, .

officcs/conrputøs (l 3.7%). cl¡ssrænrlofliccs (13. I %). officcr
(6.3%). librarics (5.1%). erxl clessæmJoffi ccs/thc¡Ws Q.6%),
Mosl of tl¡c buildings arc univcrsity buildingr with cl¡s¡rooms anrl

officcs. Son¡c ¡lso l¡¡vc labqatcics ¡¡d tbc¡tcrs. Scvcnl buildingr
lnvc largc computcr f¡cilitjes. s¡clr ¡s lhc ädrry Eng¡ncc¡ing

C*nlrr (7,fß) on ú¡c Tc¡as A&M Univcrsity cmpus, thc

LBJot¡nson building and thc J^E Ruddc¡ building el SP&GSG

wlúcl¡ ontributc e significant rnroot of tJæ building clcaric lond.

Tbcsc búldings rrc rcprcscntcd rs r scfr¡relr group lebcløl rs

"OfliccsÆonrprtc¡ F¡cjlitics'. Many of thc ofliccs building erc

tñcc et lhc G¡Ífol Ststc Con¡rlcr. Thc¡c rrc also 3 übnric¡. whìd¡

accounl fq 5% of thc total a¡c¡.

Thc pic drerr @gurc 3) givcs r sinúlar picturc to tlret

show¡ in Figr¡rc 2. mnæly. that lhc 5 largcst sitcs wìtl¡ ¡¡c¡s of ovc
500,000 f(t erc mcdicel conrplcxcs eccounting fa 36% of thc ¡ot¡l

n¡o¡ilqcd a¡c¡. Tt¡c rcnnining 61% is divi¡Jc¡l enrng 40 odrl

buildings whid¡ a¡c prætly univcrsity rnd officc buiklin¡s.

Figurcs 4e and 4b providc, on e ¡ærccntage bsiq r
b¡c¡ldown of tl¡c audit cstin¡¡l,cd cost¡ ¡nd savings rcs¡rcctivcly for

diffcrcnt t¡pcs of ¡a¡ofìts. All tl¡c ¡ct¡ofil¡ corrbi¡c¡l h¡r¡c ¡o

cstinutcd rcl¡ofit cost of ¡bout $21 nrillion and annual savings of
¡bout $7 núllion, for e silrplc paybaclr of 3 yc.vs. Tlrc boilct

rct¡ofits havc thc lowcst paybacl of only 0.8 ycars. whilc v¡¡i¡blc
spocd ¡runqring rckofiLs h¡vc thc hi¡lrcst peybnch of nrorc tlr¡n Í
¡æur. Â conrplctc brcehrlown Ls Jrovirltd in T¡blc 2.

V¡¡iablc Âir Volunæ (VAV) convc¡sion of Co¡uL'rnt

Volunrc (CÐ syctc¡ns orc by far tlc ntost widcly rccoRurcntlcd

n¡o¡sr¡rq Î¡is ntê¡sr¡rc (also lnowo ¡s ¡¡¡ ECRM. i.c.. Elcrgy Cort

Rcduotio¡ Mosùic) b brolcn ¡lown ìn¡o 2 c¡tcgorics. ttVÂCcrwcnt corrr¡rlction stntiú.
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Syslcnr Rçlrofits ¡nd V¡ri¡l¡tc Spccd Drivc (VSD) conversion.

Othø witldy rcconrnrnrtcd n¡c¡Ls¡¡rcs ùc thc convcrs¡on of

incåndcsccnt lighting to fluorcsccnt lighting and inslalling an

Encrgy Moni(oring and Controt Systcnl (EMCS)' Thc cstinnl'c¡l

savings front drc-sc rctrofils arc nlorc or lcss in linc witlt ülc cosls,

for insLrncc Úrc Vr\V accou¡lls for ¡bout 55% of thc cqsts ¡nd

rcsulls ¡n nbout 5?% of srvings.

As for thc ty¡:c of cncrgy snvings, lÍgurc 5 givcs tlrc

brorli<town in tcrnrs ofsot¡rcc cncrS,y (t kW = t 1,600 Btunl). S¡ncc

VÂV.rnd lighting rclrofit"s a¡c dlc nlost widcly rcconutcndcd

nrc.rsurcs. ctccl¡icity savings arc by far ütc highest VAV also

rccounls for thc nr.rjor portion in snving for chillcd watcr cllcrgy

¡nrt slc¡n¡l¡ot rvatcr cncrgy. Tabtc 3 ¡xovi<lcs savings brcakrlown

both in lcrns ofsitc cncrgy arld.so¡rrcc cl¡crgy. In all. thcsc rctrofils

bnvc a ¡rotcntinl sot¡rcc cr¡crgy savings of ovcr 2 Trillion (r¡rillion

núllion) Dlrs/Yc.u.

lÍgurc 6a has bccn consf¡uctcd witl¡ rJal¡ fiollr 24

buildings. whilc Figurc 6l¡ has bccn col¡sl¡uctcd wiü¡ dal¡ f¡onl l9

buildings. Thcsc buildings ¡¡rc rcprcsclltstive of nrany of ürc

buiklings bcing nronitorcd. Lnrgc nrcrlierl conrplclcs havc not bc¡n

inctudcd siucc nrc¡s for individunl building within Ûrc conr¡Ícrcs

arc not currcntly nv¡il¡btc' Figurcs 6n nnd 6b providc lttú/ftt inrliccs

fo¡ tlrc conncclc¡J lighting load and Molor Corrlrol Ccntcrs (MCC)

rc-s¡æctivcly for Ûrc buiklings sc¡rarnlcrl il¡ 0.5 W/ftt i¡rtcrval bins

Tl¡c lcft Y-nris shows thc nunrl¡cr of buildings whilc thc right Y-

aris shows lJtc ¡rcrccnt arca occu¡ricd by thosc buildings. On tlrc

avcr¡rgq thc conncc(cd MCC lood for all the 24 buildings is l.?9

rÀ?ftt and tlrc c¡nncdcd lighting load is 1.74 W/ftr. Indiccs for

MCC, whicf accour¡l for air handling uÑt ( l llÐ fan nrotors and

punrp óro{ors, slrows ttrnt ?996 of tlrc buildings (65%by arca) fall

into ll¡c I W/fi¡ lo 2.5 lty'/ft2 rmgc, t'lowcvcr. tjlc S.F. Ârstin

building at thc SP&GSC is nn outlicr witlr a significant conncctql

MCC tcrd (3.05 W/fi t). Tlris is bccarsc 0¡is building has scvcral

largc ctrillcd watcr anrl condcn.sal,c rcturn Itunìlñ which n¡c uscd in

It¡c ccnl¡al plant ttr:rt scrvcs 1.2? ¡lrjllion ft¡ of officc.sPace. lf it is

rcnrovcd fiorrt thc grorr¡r. Úrc avcragc falls by 0.05 W/ftr. For

liglrting loatls. 70% ofthc l¡uildings (ó0% by nrca) fall into tlrc I

Wft¡ to 2.5 W/ftt rangc. Only thc LltJ building has a lighting loarl in

ercc.çç of 2.5 \l¡¡12 12,67 Wft). whicfi is duc to a l:ugc nuntbcr of

lighls in lhc sl¡ck ott nll floors, which arc uscd fcr an crtcnrlcd

pcrio<t of tiue, lf it is rcnrovcd fronr thc group, tlrc avcragc fnlls by

0.o5w/fr¡.

Dulkling lincrgy Usagc

Ninc brrildiugs havc l¡ccn analyzcrl for thcir wholc'

truikling clcctricity. slcant, anrl chillcrl water consuttr¡rtion. Thcsc

buil<tings arc ¡Nrtinlly rc¡rrcscntalivc of thc wholc grou¡r. for

cranr¡ile. ütc Itcrry Gr.stcnc<tn Litrr¡¡y (¡'CL) is.'t library on ll¡c UT

Ârrslin canr¡rus. lhc ilnchry Eng¡nccring Ecntcr @EC) k 
l ì ;

cl¡u¡sroonVofficc ty¡r building witlr a bi¡i conr¡xtix loa,lþÛrór
:i-a

buildings havc ct¡r.ssroonx, officcs, l:rboratorics, and thcatcrs' /\

bricf ¡liscussion of c.rch buil<ling is providut in dlc ncxt scction

followcd by the cncrgy consutrrption analysis.

Thc Tzch ry t qhrcc rh 3 Ca ilc r
Tlrc Zachry Enginccring Ccntcr @EC).ort thc Tcras

A&M univcrsity c.lnrpus ¡n Collcgc Stntion w:s built in 1973' It

houscs classroonrç, lal¡or¡torics, a big conr¡rutcr facility, alrl faculty

officcs. lt is a 4-story (rlus bascnænt parldng lcvcl) slructu¡c wiü¡

a¡¡rrorinuûcty 324,000 ftr of gross floo¡ ¡r¡c.r ¡nd 258'000 ftt of

condit¡oncd .s¡ncc. tt is a hc.rvy structurc w¡th 6" concrctc floors'

Thc walls a¡c nradc of 6' concrcL and tlrc singlc-pînc w¡l¡dows

covcr approxitttn lcly 227o of thc c¡tc¡ior w¡ll a¡ca inclirding 3, I 0o

ft¡ of ctcrc-story windows. Tfic lighting is printarily fluorcscctrt anrl
'"orttum." 

o¡t¡rroilntatcly 135 fy/ftt. Clüllcd w¡tcr. hot w¡tcr.

sûcatq and clcctricity:uc providcd to tllc facility bi a ccnlral planl

At prcscnt (i.c. aftcr tlrc rclrotit), tlrc building is scrvcd by twclvc

VAV <tu¡l-¡luct ÂllUs (40 hp cach). scvcn CV Al{Us (30 hp tol¡l).

and tcn fan-coil unis (5 hp total). ftcrc ruc two col¡sLlnl volul¡¡c

- clúllcrl $'âtcr puntps @0 hp cach) and (wo conslant volu¡nc hot

watcr punìlts @0 hp eaclr). Thcrc a¡c also 7 nriscell.rncou's punt¡x

(5.8 hp totnl) and 50 clr¡ust fins (25 hp totat). Ttrc donrcstic hot

watcr for tltc building is poduccd by a rlc.rnl'fcd convcrlcr'

Thc Hucation Duildíng

Tlre Educ.rtion buildiug (EDI)) on tlrc UT Ârxtin cant¡>us

was c¡cctc¡l in 1976. tt houscs cl¡ìssroonls and faculty offic¡s' Tlrc

building is fivc storics in hcight with a tofat nrca of 251,000 ftr' Tlrc

w¡lts a¡c nra<lc of facc brick on block witl¡ a fla( built'up roof 'Tlrc

win¡lows ¡ue si¡tglc-panc glass. covcring I 8% of thc to{al wall a¡c¡"

Lighting is prinrarily 34W fluorcsccl¡L Orillcd wntcr. sþru¡1. and

clcctricity arc .suppticd by a ccntral ptanL At ¡rrcscnt. thcrc arc cight

VAV rtuat-¡luct AllUs (50 hp c.rclr). tl¡rcc CV dr¡¡l-duct AHUs (20

hp totaf), cight variablc frcqucsrcy rctrrrn fans (6' I 5 hp' 2'20 hp),

an<t two CV rcturn fans (3 hp totnl). Ircrc is onô v¡¡iablc votunlc

ctriltcd watcr prnr¡r Q5 h¡:). two corrsrartt votuntc chiltc<t w¡tcr

punrps (l-?5 hp, l.l hp), ¡nd onc hot watcr punr¡t (3/4 hD' Tl¡crc

are l¡otlr ctrillc<t watc¡ anrt stcanl coils in thc lnrge Äl-lUs' Donrcstic

hot walcr is procluçd dtrough a slcant hort crcltangcr.

Tlrc Univcnity Tuchhg Catlcr

Thc Urúvcrsity Torching Ccntcr (tlTC) nt thc U'T Ar¡sÜn

cwrpts is n six-tcvct structr¡rc buitt in 1984. ll h¡r.¡ n gross arca of

t53,O0O fO. lt hor¡scs ctassroons and faculty officcs.'l'lrc crlcrior

walls consist of linrcstonc par¡cls on conc¡ctc bloclc Thc wirrdows

cons¡st of t/4 in', singlc-¡ral¡c Ùlltcd glnss arrd covø a¡r¡noxintatcly

2-Oth o1 tJ¡c to(at cxtc¡jor wall ¡rca. tt has a built'up roof witlr light

wcight insulntion fill. Líghting is prinrnrity 34W fluorcsccnt. lhc¡c

a¡c fcw inc¡rnrJcsccnt ar¡d high prcssurc sodiunl tanr¡rs. Chillcd

watcr, stcnnt, and ðlcctricity arc bcing providcd by a ccnlral plnnL

Stc.rnt f¡onl lltc cartrpu loo¡r is uscrl in thc ¡\t'lU coils and donlcstic

\



hot wafcr I,cncr:ì(or. Ât prcscnl. ürcrc arc cight V¡\V Àl'lUs( 230

hp, 2-20 hp. 3-25 hp, l- l5 hp). cigh( variabtc frcqucncy air rcturn

fan-s (55 hp total). and cight v'rriablc frcqucncy hot dcck fans Q0 hp

totnl). Ttrcrc is onc v¡r¡iable volunrc chillcd $"1br F¡nlP (50 hp) and

onc CV clúttert wîlcr punìp (50 hp)'

Burdìnc Ilall
Dur<tinc ttall on thc UT Ât¡stin ornr¡xs is a t03'000 ft¡'

fivc-story building, buitt in. 1970' Î¡c building houscs lil¡eral ¡uLr

classroons, lccturc h¡lls, an ¡uditoriunt and faorlty office Tlrc

building h¡s brick on coDcrc

panc windows and ¡ concrct

fluoresccnl Chillcd watcr' s

ccnkal planl Ât prcscnÇ úcrc a¡c two VAV dual-duct (l'100 [p' l"

?5 hp) AllUs. two CV singlc'zonc (l'l5lrp' l-0'5 h¡r)' arrd lwo

orraidc air fans (10 hp cac'lr)' Tlrcrc is one v¡uial¡tc votunrc chillcrl

waüc'r Punrp (40 hp) and onc CV chillcd s'ntJcr PunU) (40 hp)' Âll

Äl{Us utilizc stc¡nl hcat¡ng coits' A stc'r¡¡l to hot watcr 'ltoragc

hc.¡¡(cr nnd a circtrlating ptrnr¡r (0'?5 hp) providc rlonrqstic hol watcr

24 hours a daY.

Tlrc Nursittg Duildìttg

Tt¡c Nursing buildirig on ttlc tlT canl¡rus w¡s consl¡uctcd

i¡ 197 4.lt is ¡ 95,000 ftr. l¡vc'story building' ll horscs classtoonrs'

lnbornto¡ics, anrl faorlty officcs' Tl¡c floor is rcinforccrt conc¡clc on

stccl frrultc. Tllc cxtc¡ior w¡lls nrc ntnrtc of prccast concJctc pancls'

TI¡c roof is nrartc of concrctc ¡n<t thc windows arc itto¡rcrable

tintcd, and singlc prnc. Lighting is providcd printarily by 34W

fluorcsccnl Tltc Nursing building alsqrcccivcs ¡ls chil¡cd walcr'

sl,cant, tnd clcctricity fion¡ a ccnl¡nl ¡rlanl Ât ¡rcsc¡¡tr tlicrc n¡c two

VAV AtlUs (100 hp c.rch), cight rcticf fars (5 hp crclr)' md tcn

crhaust fans (0.1 hp to t hp rorgc)' Thcrc is also a pnckagcd dircd'

crpansion roof-top unit Tltcre is onc va¡iabtc volu¡¡rc chillcd watc¡

¡rump (30 h¡) scving boÜr tl¡c ¿\l{Us' A stcam to hot w¡tcr hc¡tcr

and a circulating ¡run4r (0.09 hp) provi<lc do¡rcstic hot w¡tcr 24

hours a daY.

ThcW,C,l'log3

Tlrc lilillianr C llogg buikling on Útc UT Âustin conìpus

was conslrudc¡l in 1933. lt is a 49.000 ft¡ building witfi 4 floors and

a bascnlcnL Thc building borscs an auditoriun¡' cl¡ssroonls'

worksho¡x. anrl officcs. Tltc wnlls a¡c hollow clay tilc with crtt stollc

c¡tcf¡or [nd the windows ¡ìfc s¡D8lc-pa||c, anrl covcr n¡rprorinlntcly

l2% of thc tot¡t wall ¡¡rc'r. Tlrc roof is nradc of clay tilcs on

concrctc. Tlrc lighti¡rg.systcnr in tlrc buikling is primarily 34W

fluorcsccnl Tltc W.C. l'logg buil<ting rcccivcs stc'¡¡nt' chillc¡l wntcr

and clcctricity fronr ¡ ccnt¡al planL Ât ¡:rc'sctlL Ú¡c¡c a¡c two V/\V

dunl-¡tud ÀltUs (40 hp c':rch). two CV ¿\llUs (5 hp cadr)' six

cxl¡ast fans (2 hp rohl). Tl¡crc is onc varinblc voturìr clrillcd watc¡

¡xrnrp (25 hp) and onc conrlctsatc putrrp (l'?5 hp)' ÂllUs h¡vc

stcant hcating coils.

DlcclricitY ConsrrnrPtion

Figurc ? strows Úc wholc'buil<ling clcctricity

"onrun 
ption di dlc ninc buildings as Wft¡ to facilit¡tc con¡r¡¡¡ison'

Tbe buiklings arc arangcrl accorrlitrg to tl¡c nvcrîgc $/flt ¡rcr nroltÚr

Thc PcrQ Castaneda Ulsraryt

Tlrc t'crry Crustcnc<ta Libr:uy ('CL) on tl¡c UT Âustin

c.rlrprs is a six'story slnrdurc truilt in l9?7' lt h¡s a gross arca oÍ

484,000 ftt. lt holscs rcading roonrs, tlnlls. ¡r¡d nrlrlünist¡ntivc

officcs. Thc c¡tcrior watls consist of lintcstonc lnncls on concrclc

block. Thc windows ¡uc t/4 in', singlc'panc tinúcd glass and covcr

a¡r¡rrorinratcly I 2% of thc cxlcrior watt ¡rc¡' lt h:rs a flaÇ built'¡rp

,*f o,¡,¡t liglrt wcight insulation fill. Lighting is ¡xinrarity 34W

fluorc.sccnl Àt ¡rrcscnt, thc I'CL btril<ling is conditioncd by cight

VAV singlc-drrct ÂtlUs (?5 hp cach), four VÂV Âl{Us (100 hp

cacl¡). twclvc v¡¡iablc frcqucicy nir ¡cturn fars (25 hp cach)' and

four v¡ulrl¡lc frcqucncy hot dcck fans (50 hp cadr)"Iìrcrc :uc two

cor¡stlnt volu¡iic chillcd wîtcr ¡)unrlñ (t'60 hp. t-3 h¡r), onc variablc

volunlc chiltc<l \À'fltcr pulrìp (60 hp). and onc hot watcr punr¡r (3 hp)'

Oriltcd watcr. stcanr. an¡t clcclricity arc bciirg providcd by a ccntral

planL

Garrúot llall
G¡wison l'l¡ll on thc UT Âustin cînì¡)t¡s was constructcd

in 1926. tts h¡s a gross arca of54.OOO ftt' lt liouscs an audit'oriunr

/\nrc¡ic,¡rn sltrrtics, history cl¡.ss¡oonrs and faculty ofliccs' TIrc floor

is rcir¡fo¡cc¡l concrctc, tllc walls a¡c hollow clay tilc witl¡ a cr¡t stonc

crtc¡ior. Thc winttows arc o¡rcrnblq ctc¡r. nnd sínglc'panc Thc roof

h:s clay tilcs. Thc lighting systcnr is prinrarily 34W fluore-sccnt

alr$orgh drcrc nrc fcw inc¡nrtcsccllt firturc's' Clúl¡cd wîtcr' slcal¡t.

nnd ctcclricity arc providcd by a ccnlral ¡rlant' At ¡rrcscnÇ tltcrc arc

two VÂV ttual-¡tuct (l'30 hp & l-25 hp)' ons VÄV nrulü'zonc (5

hp), onc CV singlc'zonc (3 hp) À¡lU, and scvcn crhaust fans (21 hp

tofnl). lrcrc is onc v¡¡inbtc votunrc chiltcd wa(cr punrp (t5 hp) and

onc constînt vol¡rntc hot watcr prrnrp (3 hp)' Tllcrc is a stcanr to hot

wîtcr convcrtcr for donlcstic hot watcr.

Wag,6,ørcr Ilall
Waggcncr I lall on tlrc UT Âtstin cnnìpt¡s w¡ts

const¡uclc¡l in 1931. tt is a 58,000 ftr. fivc-'story building' lt hot¡scs

cl¡¡ss¡ootrrs. laboratorics, arrrl facul ty officcs.'lÏ c buil rli n g h as

rcinforccd cottcrclc frrullc antl floor.s, walls of fiollow clay tilc with

¡r cut slonc crtcrior. .singtc'¡nrre clcar. o¡:crable windows' anrl a

clny Ütc roof. Tìlc ligh(ing systcnr is ¡nirrwity 34ril fluorcsccnt with

fcw inc¡ndc.¡cc¡tt lrun¡rs. Chillcd watcr. stcru¡l, aud clcclricity arc

provi<tc<t by a ccntral plall Ât ¡rrcscnÇ ttrcrc arc two VAV dual'duct

ÂllUs (40 hp c.rch). 'l'lrcrc is onc CV chillcd watcr punr¡t (5 hp)' onc

CV hot w¡tcr ¡nrup (2 hp). an¡l a stcnnr lo hot w¡rtcr conlcrtc¡'
È!
: r t:. .l
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snv¡n gs for clcctrici ly. ch i llcd walcr, .1 nd stcî nrllot lr'alc¡

consunr¡rtion for 1991. For ürc NUR building. ürc nct stcan¡frot

watcr savings arc ncgativc bccausc of I IVAC conÚol ¡roblcns

(whiclr :uc di.scr¡sscrl in nrorc rtct¡il lalcr). For cach building, thcrc

arc l2 dot and wtúslcr tincs. octr rqtrqrcnt tlucc dnta n)c¡Lsurcs

during thc nlonth. Tt¡c top of urch li¡s 6s¡¡qsponds to ürc perk

hourty consunrpdon rccordcrt during tfic n¡o¡¡dt, rplúlc thc botl'onr of

c.rch linc corrc.s¡ronrls to iltc núnintunr hourly rcading during tllat

nrondr. Tl¡c ¡Jark ¡roiut locatcd son¡cwhc¡c l¡ctwccn thc two crkctrìc

¡xrinLs corrc-r¡rottrJs lo the ntorn hotrrty consttnl¡fion during Ûrc

nrondt, and is c¡lculatcd ¡r-s

Mcal¡ Co¡¡su¡lrPtion =
Tolal lr{orrtlrly Corrsurrrplion

# of hours in a ¡¡louth x squarc foot aroa

'l'hc "R" at ütc tqr of thc whiskcr rc¡rrc.scnß ütc nnntl¡ whcn ürc

rctrof¡Lr in thc brrikling wcrc fulty conr¡rlclc attrl o¡ærational. For thc

tlTC nnd ú¡c I'CL. rctrofits wcrc conr¡rlctcd bcforc 1991. Prc'rctrofit

<t¡Lr for drc.sc two buildings hnrl to bc cstil¡l¡tcd. Estinrabd prc-

rclrolit consunt¡ltion is shown in Figrrrc 7 and is n¡a¡ked ¡s "E"'

ln n¡ost of lhc l¡uildings iu Figrirc ?, tltcrc is an

n¡qrrcciablc rlrqt in thc nraü¡¡runr nnd ttlc¡n constrn¡rtion in tfic

fi¡st fcw nrcntts aftcr ü¡c rcúofits. Thc rcf¡olits nrost dircctly

rc-s¡ronsiblc for tlrc drqr nrc lhc VÂV convcr.sion of thc CV Âl lUs

and drc lighting rct¡ofits.

Âtl Ü¡rcc poinls (i.c. nraxintunl, núninrunl, and nrc'rn

consunr¡rtion) arc of sigrrific'rrlcc. Thc ntaxintutn consunl¡rtion

indic.rtcs ürc ctcct¡ic dcnrand, ltrc nrc.rn inrlicatcs clcctricity

connrnr¡rtion. whilc tl¡c nrininrunr suggcsts whclhcr thc buikling is

ru¡nc<l-off rJuring unoccu¡ricd/nights/wcckcntls hours. Nonc of ülc

ninc truildiugs arc clrargcrl dircctly for dotland, sincc elcctricity is

supplicrl by thc lficir ccnlral ¡rtauls. l'towcvcr. nt¡uinrum dcrn¡nrl

docs cffe¡t úrc ca¡racity rcqttircntcn( of tlrc ¡rlant nld tbcrcforc

rcnrn¡n¡t inqrortanL
'l'ltc loc¡tion of thc nlc.rn provirlcs anothø intcrcsting

insight into tl¡c n¡nnncr in wt¡ich drc brrikling is o¡æratcd. lf thc

nrern point is loc"rtcrt ¡tlorc town¡¡ts dtc nrnxinlunr poinÇ for

craniptc in tl¡c PCL. it nrc.rns tlrat tltc building is prcdonúnantly

opcraled in thc'on" ¡rcsition. and ¡rossibly ürat systcns arc bcing

tcfGon at nighL Convcr.scly, if drc nrcan point is loc.:rted nc¡ucr drc

núninrunt ¡rcinÇ it ntcans that thc building is o¡rcra(crl on a

schcdulcd basis and is rcgularly turncd'offat nighL

Thc loc¡tion of tllc mininlunl Po¡¡lt in itsclf sltows horv

tow úrc corrsunrption dro¡rs whc¡l d¡c buihling is turncrl'off. lt is

inlcrestiug lo notc ürnl cxcc¡* for thc Znchry buikling anrl Waggcncr

buil<ting, all otlrcr br¡ildings hnvc a ¡ltinil¡lunt consrtttl¡rtion

ap¡rroactring 0.5 W/ftt. which c¡n [¡c sccn as .r rqsonablc lnrgct for

I 990¡ : I 9901¡). I

ln ú¡c Blucatio¡r building' ürc nrarintum clcck¡c¡ty

connrnrption has <troppcd frorn 3.5 Wft¡ to 1.5 W/flt and ütc nrc'rn

clcclric.ity consunr¡rÜon h;rs drop¡rd from 2 W/ftr to I W/ftr aftcr it

was rcl¡ofittcd witlr VÂV and lighting nrodifications in May, l99l'

litcrcstingly cnolgh, thc núninrunl rcnlaincd nroslly undlangul and

nìny bc ¡nd¡caüng that thc building w:s and still is tpr¡tcd'off

rcgularly during offJrou¡s. Tlrc ntcn¡¡ consunl¡rÜott. which i¡rdic¡lcs

tlrc ctcctricity consunl¡rtion of tlrc builtting l¡:s l¡ccn vcry cotsistcnt

ovcr ltrc nronüts aflcr it w¡l.s rctrofit(cd.

¡\norhcr intcrcsÜng cxanl¡rlc is tlrc Nrrrsing building.

wlúcl¡ likc tlrc &tuqrtion buikling w¡rs rctrofitlcd w¡th V^V and

Lighting nrodificatio¡rs in May, 199t. Thc d¡la for thc Nursing

buikling was arljrrstcrt (o c¡ch¡dc thc clectricity consttnr¡rtion of

adjaccnt tcnnis courls. For tlrc Nursing building, thc nlarinlunt

consunr¡rdon has dro¡rpcd fronl 3.2? W/ft¡ to 2'5 VV/flt. ru¡d ü¡c nrc¡n

oonsrnr¡rtion has drop¡rd fronr l.?5 Wftz to 1.25 Wftt. Tlris

building, howcvcr, has not bccn abtc to nlnint¡in this dro¡r and

during thc last grrartcr of 199 l. it wcnt bacl rrp to n¡ound drrcc'

quarlcrs of ils prc-rctrofit consunr¡rtion (2.5 VY/f(t) trrninly duc to an

incrc¡sc in ¿\llU clccl¡icity usc. Tlris risc in tfic clcctricity

consunrption of t$c ÀllUs is targcly duc fo co¡¡l¡ot problcnrs nnrl I
tact of hcating opacity in tllc hcating coils. Tltis problcnt bccanlc

a¡r¡rarcnt afler ü¡c fi¡st cotd s¡rcll whcn Úr¡ or¡lsidc tcorpcr¡lurc wcnt

down.bclow 55"F. thc nra(tc is bcing furlhcr invcstigatcd (Âthar cL

¡1, 1992).

Tlrc Zachry Enginccring Ocntcr on thc Tcras A&M

canr¡rw shows a nwtrcdly snraltcr effcct duc to thc rckofiLr' Tl¡c

nrain ¡ct¡ofit in lhis building was a VÂV convcrsion of CV Âl'lUs

and was contplctc<t in M¡¡ch. 1991. Sincc Mn¡ch, l99t' ürc ntc¡n

and núninrunr clcctricjty consunrption has dcc¡c¡scd noticcably.

atürough tl¡c nr¡rintun¡ h.rs not bccn sinúta¡ty cffcctcrl' Thc ZEC is

0rc 2nd targcst of úrc ninc buitdings w¡th ovcr 324,000 ftt of gross

¡r¡c¡, and a drop of 0.5 ril/ftr to t.0 rü/ft! l¡a¡slntcs i nto a¡r¡rrcci'rblc

sav¡ngs. Thc ZEes mini¡rrunr consunr¡rtion is by far thc highcst of

ttrc 9 buildings. This is lrrainly duc to ¡ lnrgc su¡rcr conr¡rutcr and

otlrc¡ numcrous officc and llb cquipnrcntwhich is uscd 24 hou¡s ¡
ttny and ürus conu¡butcs to a big basc tord for this building'

Doth tl¡c I')CL and thc UTC buildings. which werc

rclrofittcd bcforc l9p I . show a <trop of ¡bo¡t I W/fir in t$cir

nìa¡¡nìum and nrc.¡n clcctricity consunr¡ltion. Thcir cstinratcd prc'

rclrofit coruunt¡rtion is bascd on onc'tinrc nrcasurcnìcllls hticn at

cacå sitc and infornlaÜon fron¡ lhc aurlit rc¡rort. Tltc PCL building

sbows a rcnra¡lably consistcnt consunlption paltcrn. 'lltcrc arc

obvious <lro¡x in ntcau consunlption during January. May, and

Dcccntbcr. l99l which ¡rc ü¡c Üntcs whcn tlrc library \il¡rs o¡)cn for

útc lc¡st nunrbcr of hours duc to scnrcstcr brc¡ls. Tlris is also ln¡c

for all oflrcr buitrlings (cxccpt lhc Nursing ¡nd Ùu¡rlinc buildings)

wl¡ich show a <trop in ctcctricity consuttt¡rtion during scnlcstcr

brc¡rls,

For all üíl¡c buiftling.s, ürc tot¡l ¡xc'rckofit ¡¡¡alintunr

rJc¡¡rnnrl w¡s 5.51 MW (Mcga rtfatLs) and thc total ¡mst-rcÚofit

<rhø buiftJings lo ¡chicvc (l lnbcrl and Kogtor.
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nruintunì.dcnnnrl rvas 4.28 MW. rcsutting in a savings of l '23 Mr#

of dc¡nand. Thc tol¡l rcrtuction in n¡c¡n ctcclricity consunrption for

tbc ninc buitrlings a¡rror¡nt to 900 MWlr ¡rcr nron(h'

Stcanr Cottsuntption

Iigurc 8 shows thc hcating cncrgy usc fc cight

buildings. Thc rl¡n nrc again ¡tornrnlizcd by conditioncd arc: (o

facililntc conr¡rrrison' Ttc daLr arc horrrly cottdcn'saúc rc(tlrn,

convcrtci to Utu/ftr-h. Âs in Figrrrc 7. ¡Jot ¡nd whiskcr linc

rc¡rrcscnls onc nrcndt of daLr- Âs crpcclcd, thc consunt¡rtion for

$¡nì¡rcr nrc¡rrl¡s is low ruld grarlually incrc¡scs as tJrc outsidc

tcnr¡rcrîturc ¡tccrc¡uscs rluring wintcr. Largc variation can bc sccn

lìctwccn thc n¡nrintttnl ¡¡td ürc nú¡únlunr nronÜrly ¡roints.:rs high :s

30: t. rft¡ring (hc ¡ænk wintcr nrcntlrs. Tlús vn¡i¡Üon diminishcs

n¡prccinbty ¡rs dtc st¡ntntcr ntontlts a¡r¡rroach.

Ttrc Nursing building shows a vcry high stcant

consuni¡rtion in Novcntbcr nnd Dcccn¡l¡cr. l99l' ¡\s rJisq¡sscd

c¡r¡lic¡. llris w.rs t|uc 1o conl¡ot ¡rroblenrs which rc'sulæd in ¡\l'lU fans

nnd hcnting coils nrnning at nraxinrunl capacity, and is fiirthcr

invcstigntcrl in Âtfin¡ cL al.. 1992

Chillcd letcr Consunr¡ttion

ln Figirre 9 nú¡rinrunr. nr¡uinrunr, ru¡¡l t¡¡can clrillcd watc¡

consunrption is slrown ¡r.s a lltu/ft¡J¡ dot and whiskc¡ plok for cight

brrilrlings. Dato for ¡tl tl¡c ntontlrs îot 7'EC- Âugust and Scptcrnbcr

fa tl¡c UTG Novcnrbc¡ for \{46. July. Âu8usl' octobcr for DUR'

anrt Juty. l99t for thc WCll wcrc on¡i(lcd rlr¡c to h¡¡¡dw¡¡c

poblcnrs. Thc <tata arc again norn¡¡¡¡zcd by conditioncd arca to

facititatc contparison. Thc dírlrr nrc hourly drillcd watcr

consunrption. convcrtc¡l to Btu/ft''h. Thc chiltcd watc¡ consunrption

¡lrttcrrls for all tt¡c t¡r¡iklings show, as cr¡rctcd. ¡ ncar invcrse

bchavior:rs conr¡rarcrl lo stcânr cotsunr¡rtion. Tlrc graph nìorc or

lcss. follows a ¡rolictabtc curvc, showittg thc dcpcndcncy of chillcd

watcr usc on oüls¡dc fcnlpcratu¡c. l-lowcvc¡. thc cJrillcd wntcr

consunt¡rtion rcnrains high during cootcr nronlhs nrainly bccausc ¡ll
thc builúing havc signilic.rnt intcru¡l ¡nd sola¡ lo¡rls tl¡al nrust bc

nrct by ürc clrillcrl walcr systctrr.

Likc slcan¡ consunr¡rtion. ¡nlporu¡l¡l ilrfornrntion

rcgnrling tJrc VAV rcl¡ofil is ol¡sq¡rcd by tlre fact tJ¡at thc rct¡ofils

wcrc cotnplctcd bcforc tt¡c hottcr sutììlllcr nronths antl dlcrcforc

úlcir cffcctivcnc.ss on ct¡ il tcd wî(cr collst¡ nìption du ri ng .s unrnrcr

n¡onlfis cannot bc rcrdily sccn. Thc cffccüvcncss of ülc rckofits

nray bc c.îs¡cr to ol¡scrvc wlrcn onc plols ltrc dot and whislicr ploLs

vcrsus nvcrngc nìonüìly tcnìlær¡¡tt¡rc-

coNcLUSIONS

Thc buildings h¡vc bccn cnlcgorizcd in lcrns of thci¡ nun¡l¡cr' siz¿

ani rsagc. Thc cncrSy cost rcducÜon nìcírsurcs inl¡rlcnrcntcd unrlcr

thc l.,oanSTAR progranr havc provcd vcry cffcctivc' Thc cstin¡atcd

cost savings for ürc rccommcndcd ntcasurcs add up to $7

nrillion/ycar wilfi an cstinnlcd inrplcnrcnLrtion cost of about S2l

núltion, giving a vcry rcasonnbtc payback of 3 yc¡us' ln tcr¡rs of

souroc cncrgyr rcconrnlcn<tcd octions h¡vc a polcntial savings of

a¡:,¡rrorimalcly 2 trillion Dtus/yorr and havc pernrnnently rcduccd

1.23 MW of clcct¡ic <tcnrand fc ninc buildings' Thcsc savings lrrry

¡xovc to bc of inrnrcnsc signifiorncc in thc conúng dccarle and

beyond. âs thc ¡tnporfÂncc of conscrvation incrcascs' Tltc

LoanST/\R nronitoring ¡xogranr has succcssfully shown thal thcsc

rccomnrcndcrt nlc¡rsurcs rto rcsult in cncrgy savings whcn propcrly

nron¡lorcd. Tltc plols showing nt¡rinlunl, nú¡únrunr, and nlc'rn

consunr¡fion for onc yer of daf,a vcry clcarly show tlrc rlrop in

cnsrgy consunìlttion nftcr dlc rctrofits wc¡c Put in placc.
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Côd. Ara¡ FGùollt comDlctlon
D.la

ztt l6t M¡v 199t
Nd. 1990

UTC UriwEly Techlng Csñlst I 52_690
Nd. 1990

PCL Pe[v C.slsæd6 Librsry 483.495 ós.vAV tt.5OO|'Þ1. vsP (6$rp)

ârisd Hâll 5{.069 vAv t6ohDt. vsP (tshp), M¡v l99l
M¡v f99fôE^ I âårino Hrll 6t.000 vAV (1 r0iþ), VSP atshDl

WA(¡ w'ooènet Hrl 57 6m

wE1- Hâ¡I 433-5¿O ioH¡ llncdl. VAV. VSP lh Cdstrudt

NIJR lúrdiñ. H¡ll vav lt7shDl. vsP ({0hÞ) Mav 1991

unlno Bu!dino 3¡1.815 VAV l?OOhÞ), VSP (30hP) Aþr. l99t

v\flN winshlD HâI 109,O00 v^v (185hÞ), VsP (50hpl MrY 1991

Jú|. l99t
S'ID sl.¡ñdh.h Hell 36 AOô

PAI råiñlâr Hãll HvAc Mod. VAV lñ Coßlruclr

wcH W-c Hæo H¿ll as-905 vAV loohDl. VSP (2shp). Fcpleæ Eææmizcr Mây l99t

U.f. Arllnqlon
UVH U¡¡lvoællv ¡lall '123.¡l50 Lhlìls, VAV. VSP Aw, t99l

BUS 't19,900 t t6hl. VAV Aur.199

FtA Bulldiôd 223 00ô idhlÊ. VAV. VSP
^ud-'199t

Sl"¡lc C.pllolCohplc¡
CPP ñ1.ålP.re? Plâr{ f o-ax)o Rælaæ Bolle t Chllld, PmÞ Mod' Dæ. 199i

ln Èd¡n M¡vl¡
SHB ¡h Houslü Bulldno ta2.96l MD. FES. Uoh¡
SFA srêDhil F.AuslhBtildhq 470.000 VFD. Llohls. PumÞ Mod.

JHF John H. Fleaoen t69.756 NsÈ nES-Llohls-MO

JÉR Jam E, Ft¡dder 00.000 FEs- CHllÊr Mod¡liæl¡onr

tNs lnsur¿næ BulHing I 02 00û vo. Hsg- nÈs. Llo¡ls. Fodm Alr Fbrr

rNx lñ{rañæ 
^ññÊt

62 mO MD. Prm shnoí. FES. Hõ DR

ARC Àr.ìlve BulHim t20-o0 Pmo Shul-olf. FES. MD. NSB lñ D*lon Modo

WBT ¡n B. Tl¡ví¡ ¡9t -(xx, HVAC Mod.. UoHt
LBJ ñdon B. .lohNq 308.080 vFD. Uohls. Lhhls (hcd)

JHW J. H. W¡nlr/6 ComDler 30:l.oo0 \ras. Udhls íncdl I

4At.0r9 VSP VAV. SôlâÌ Fsña l¡ Dodon Modc

TDH l¡n¡ Daol- ol He¡llh 28¡¡ OOO MCS

SPH $hdf .l Públ¡Ê H.elih tsTs Môd-. EMCS. VAV. VSP ln

MSB Mãlldl sctúl Bulld¡no m7 tâ: ldhl.. VFD to AHU3 ln DaÊlon Mo{tl

Mclorl¡ ISD
EMcs, Fcbhæ Cillbt Jùl- f99f

Vrdd¡a H¡oh 2S7.O1a EMCS. Chl¡"r. Llohls Jul, l99t

UfMB Grlvqton
Mædy Memothl 67,380 Lidhls- sôlâr Sdæn. VSP

Ba*lc Sclenm r37.â56 UoN¡. HVAC Mod.. VSP lD D"slon Mod.

c¡nlølSc¡aË Llohls- VSP

JolIr S€8lv Ndlh 54.{9{ Lhhl!. N* AHU
373.O85 t hhl. VSP

Fort Wotth ISD
ß2 ¡OO Lbhl.

mb¡r Middlc Schæl 32_AA -bhlt la Comln clion

I 29,1 OO

It3.a24

ln Do8¡on Modt
¡h Orrlon Moda

UTD tlñfuâEllv ol l.xr¡. Ds¡43 ¿Bl ¡¿9 lohl.- MD- Skvl¡oHr h Dca¡on Mod!

Ter¡¡ Colleoc ol OslD. M"d¡ch! 496 000 Mo. TC. VAV. CWÊàlWR. Fedsæ Bo[!t ln Dælon Modc

UTP lnlvcEllv ol Tcxrs vSP. Lhhls. VFD. MD. OúsiJ! Alr conl., ln Dsrlon Modc

EMcs. New Chllel
L ¡6hl¡ EMCS Fumehood Mod-

tsB lldht S.t Bæk Llôhlt FIGÞ|æ.m.nl ol lnenda¡cml Uqhlt
{,C DR HoUcold D!¿l Fu.l os lnrtlll OGdDancv S.n.ort
vscl vAv V¡r¡rhl. Âlr Vôluh. CoDvaraloñ

PF tôwâr F¡clor CorrælJoñ vsÞ
'c llñ. C¡od(! lñrt ll Mollon Dctlclor¡

chlll.d W.lGr ¡ Hot Wrl.r FlÈtl RES

cs Enc¡ov M¡n¡nmcnt Contro¡ syl vFo V¡drblc FrcauGnçv Drlv.r
Llõhtlñd lrodlllálloñ.

Table I: Builtlìngs porticipati,lg in thc InonSTAR pro¡¡rotn, as oÍ Dcce'nber,

1991. This f.able shorvs the buildings participating in the LoanSTAR program'

their èodes used in the papêr, içquafe-foot area, recolìl¡llended feÚofits, and curlent

corìrpletíon s.l.ätus - 
;1, 

t
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SAI{ ANTONIO

FORTWORlH

MIDI¡ND

COLI.TGE

AUSTN
HOUSTON

\lCTORL{

EDIN

IJTD
I2

t

MrDtAÌ¡D COUNfY

zec

I

UMB 5
IAMUIullFc 2

vrsD 2

t1

Fígure I: h¡cotion o! I-oanSTAR partíciponß, as ttf Decenúe r. 119! ' .
fiìs figure provides a map showing the location of buildings participating

in the L¡anSTAR program.

tú

€
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50K.75r( 100(.15(,(
(k= toæ¡qlQ

E *otBldgsNl %Æaa

35ar({o0x

Figure l: Buildíngs paìticípotíng ìn the IaanSTAR portic¡¡totús, as oÍ
Deccntlicr, I99I . This.frgijre shows the number of buildings and percent

of total þrograrii a¡ea.i
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lmpl.
Cost

$

c/o ot
Total IntP

Cost

Cost
Savings

$

ah ot
Total
Savin¡

5¡mpl
Payba

Yrs

$508,300 2 $615,206 9

$4,730,693 23

$1,90u,91u 9 ö

$2,503, l7 I l2 l3

$2,755,08I l3 9

Ls $60E,63 I 3 ?.

$1,078,444 5 $24 I,887 3

- 

Totals $20,980,404 100 $6,976,278 r00 3.0

e buildings
e shows the

centages for all the

ies.

. Btu sarrinç calculated on lhe basis ol source Blus (i.€, 11,600 Btu/kwh, 1,030,000 BIUJMCF.

bciler elfcienry ol 75% and 12,000 Btt¡^on'h4

Table 3: site and souræ energy nvings for alt the buildìngs panicipating in the

loansTAR progÍam, as of Dåmber,7ggl.r¡it table shows the site and source

-"rgy on¡ngJfrom atl the retrofits iecommended by the audit companies'

Purchased Ut¡ìrty

Calegoy

Sile Energy Source Enetgtf

(núll'on Btufr)

Fraclional

Energy Savinç

vt

El€clridty s4¿1s,886 (kwh4/f) 1,09as04 52

NaturalGas 270.046 (MCFô/I) 278,147 13

SlêârvHdWaler 280,010 (millionBlufr) 373,347 '18

Chilled Waer 29,0s5,432 (fon-hr!r) 349,1 ¡15 17

Totel 2,093,544 100

o|lixd ConPrder Facilitias Classoo¡rs/tCllicøs
3.174

Olics¡

ClassroondOllices/l-aboratories

(22.æhl

Classro oÍdoflicêgTho al tes

Medir¡l lnstitulions

(2.6%l

Lbraries

in the I-oanST, R Prognm, as of Deænber, l99l
ildings and Percent by functional use'

:



Total lnplernentalbn Cost $21 Ml¡¡orl Tolal Cost Savings: $7 MilliorVYr

OúErs

Purping S)6lom

EMC S¡rlems
S¡fem Reudls (32rrl) '

Sþm Relrofrls P7.67.)

Lighling Beltofils

Lþhlirp Reltdlls (l

Ct¡ì¡cr & CllW Belrdils

& Sleam Feuofts (24%)

Chilb & CIM Folrolls (9.
Àroloø1r'SONSP

cqlsnilim(z¿s7t cÛrcñ;¡m
& Slm Relrolils (0.ÍH,,

Fìgurc 4a: Esí.innted rctntJit int¡t!enrcntatìon costs Fìgurc 4l¡: Estímoled annuol sav¡,|ßs Íor the

o¡7n nu buildings participatìng i¡t the InanSTAR buildings particÍpotitt¡¡ ìn tlrc LoottSTAR progratn, os

¡írog,ro,n, o.r of Deientttcr, I gg I . This figure shows of Decenúer, I 991 . This figure shows the

dre'úreokdown of the retroñts recomn'¡eñded by tlìe breakdown of the esti¡nated annual savings from the

audit companies as percent of total implenrentation rerofits as percent of total annual savings.

cosl Source Energy Sav¡ngs: e093,544 MM Blulfr

Chilled Water

SleanvHot Waler Eleclricity (522l")

NaluralGas

Fígurc S: Estìm¿ted annual savíngs for the huildìngs partÍcípatìng ín the k¡anSTAR Program, as of Decenther, 1991'Thi: 
--

fìjure shows the breakdown ofthe estimated annual *orrce inergy savings from the retrofits as percent ofsite energy savlngs'
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Fìgurc 6lt: Conne ctetl Líghting Iootls for 20 selccted
Izuilclin¡is Ín the I-oanSTAR pro¡¡ranr. This fìgure
shows the lighting loads in W/ft2 as count and

percerìt of total area.
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Iligurei. **,ri), u¡n¡^uÏ ou¿ urî euor,r,l'"o^u,),,onlor e buitdínss ìn the r-oattsrAl
, Program. Erch dot ar¡d whisker rcpresents one monû of ¡nonitorcd data. T.tle top of ttre whisker

: lcpresclltS Ú¡c maximum consulnpl.ion, tl¡e bottom rcpresents the ¡nini¡nu¡n consumption. Thc ctot
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