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ADSTRACT

Thh prper dcrcrib¡ how conthuou¡ moaibring rrrd

fottow-up hrr lmprovcd the nvin¡r fiom cnct8y oon¡ervstion

æÍofit¡ ln the l,¡urSTAR ptoSrrm. lt dc¡cribc¡ thc lmportancc of

thc fccdbÊck f¡om thc facility en3lneer or tlrc buildiag oPerator eDd

bow lt c¡¡r irnprcve trtrof¡t pcdotm¡nce Frnally, tle lnrponancc of

Opention a¡¡d Maintenrnce (O&M) ¡¡ outlined. Re¡uts art

prcsenæd which provide thc r!8û¡¡ urd cost savingr for relcclcd

l¡u¡STAR buildings. Thrcc O&M opporunitiel idcntilicd þ thc

monitoæd d¡u and follow-up arc di¡cus¡ed in det¡il, lncludint ll¡e

proccsr of outlining tlre prcblcnrs, hvestigaing tbe prcblønr and

the t'i¡al outcom¿¡.

INTRODUCTTON

Encr¡y usc in comme¡ci¡l buildings amount¡ to about

13% of the to¡¡l U.S. cnergy u¡e (ElA, t 98Q. Energy saving

rctrofits havc provcn cf,l'c¡tive et rtducing cnergy co¡t for bu¡¡ding

ounen ¡nd at moderating thc rot'al U.S. encryy coD¡umÉ¡on" Onc

rro!¡¡r s¡¡dy of ovcr I J00 building energy retrolÎu rcponcd r
mcdiu an¡u¡l savingr of t 8% of wholc building cocryy urage u'itù

a mcdiu paybac[ time of 3.1 ycan (G¡r¡ly et al. 1990).

The Tc¡¡¡ L¡¡nSTAR prognm ir u ei3!t ycar, S9t

mitlion revolving lour program for encrgt consen¿tioo tgtof¡l¡ ¡¡
Teras invotving local govemmenl and ¡chool buildingt fiuded þ
oil æcrcharye dollgn. Tl¡e progråm bcgan in 1988. Public ¡ecro¡

in¡¡itu¡ion¡ psn¡cip¡ting ln tbc program mu¡t t€pey the loar¡¡

according to ¡l¡c c¡timatcd ravingr h four yc¿n o¡ lcs¡.

Ar r prrt of thir prc3ram, ¡ ¡talc-u'idc Monitorin3 utd

fuialyrh Prognm (lvlAP) war c¡tgbli¡hod in 1989. Tlre major

objeølvc of tbe LoanSTAR I'lÂP ¡¡c to: l) verify eoeryy urd

dolter ravin3s of ¡he ¡c¡rcfiu, 2) nduce cnergy cort þ idcntif¡'ing

opcnt¡ônrl & m¡inrcn¡nce improvemenls, 3) improvc retrofit

¡clècior ln ñ¡¡urc rcu¡¡d¡ of tbc LoanSTAR prþ8ram, rnd 4) lnitiræ

r drri bi¡¡c ôf cno¡y ure in h¡ti¡u¡ionat ¡nd commcrci¡l buildingr

ln Tc¡¡¡. ôrrnnrly thr prog,rzm ir monltoring t,70t+ churi¡el¡ of
boirrly drtr'frorn ovcr four dozcn buildingrgnd frfry.five *ca¡hc¡

rlriionr, urin¡ pubtic domain pollin¡ prociurc¡ thri collccr.:i 
'l'', :a i

rnfom¡tion fiom mtcrocomp:ær'base/ f eld d¡t¡ rccorden fm¡¡

¡evcnl mrnuf¡cturtn.

Tbe Use of Monlfored Energy Det¡ to Eetl¿r U¡de¡¡l¡od g¡d

Operate Eulldlngr

Mbôitorrd d¡l¡ fron com¡rcrct¡t a¡rd æ¡idørtl¡l,,) L
buildingr havc bccn uscd ii revcnl uayr to bc¡trr undcrtlånd lhe

consumFion bchavior of rpecific buildingr or typcr of boildingr

a¡¡d to find wsyr lo u¡c cnctly flot! cff¡cientJy þ devclopln¡

model¡ or indid¿¡ of cnergy conrumption. A rnrdy of nultifanillj'

rc¡idcz¡t¡ in Ncw Jeney i¡ tbc lalc l97ts al'r,lyz*dt¡1lical touto'

hàurcr, by using pcíormancc indiccs (cgictbic icct of natural 
,

gdsfFJaf). 7bc¡e indicc¡ wc¡c used lo cstebt¡¡h rvcragc teveh of'
L"rg -nr-ption and rlrcreþ dctcminc lùc¡r dgrndency on

wcåtbc¡and buílding charaacristic¡. Thc¡c lndice¡ al¡o cnablcd the

¡u¡dy of remahing ¡ourcc¡ of variabiÜry (Socolow. 197Ð.

Thc continuou¡ analyris ofmet¿red da¡¡ ha¡ ¡l¡o bcco

uscd to providc largc cornmercial building oPcral,ot¡.tDd

¡dmini¡traton witl¡ info¡rnation regarding ilay to dey energl

coD¡ur¡ìF¡on ro belp idcnrify opcratíonrt ¡¡ld m¡i¡lcn¡¡rcc ptoblgl.

Qlabcrl & Vajdt' t988). Diagnoser which ¡rc based o¡ conlinuor¡¡

analyrir havc ¡l¡o Þe¡ devclopedinto so ê¡IËrt ryitm ro

eutomaticalty diagnosc new potcntial probtcrnr (llabcd ud
Oaridgc, 1987). Sucb ¡ ¡y¡lrm uralyzcd daily cogrgt conrwr¡rtioo

þ comparing it wiù hi¡o¡ical æcryy con¡um¡tt¡oD FÚcm¡.

C¡use¡ of abnormrl consumption wcrc idcntificd þ comprrisoa to

prcviously obser.ved parcm¡ of ¡tnorm¡l consumption Daily

etcctricity pradietion modcl¡ for r lupcrma*c¡ h¡ve d¡o bcc¡

devetoped by SchrocÌ & Ctaridgc (1989) and crændàd þ Ruô a
al. (1991).

Us$ MonJøred Det¡ and Opentor Feedbacl úo

R,etrotit Performance eod Bulldln3 Operarloo

linpiorc

Monitoæd'dau ca¡¡ bc u¡cd in co¡juóction u'itb opcrator

fesdb¡ck ro identify mcasurc¡ tl¡¡t c¿r¡ bc implcmcátcd to nr¡*e tÌ¡e

buildingr ofratcrnor. cficicntly foltou'ini r rurcfir In Sencnt.

ruch a procor ¡boulit ¡ddæs¡ thc followinS que¡t¡on¡:

¡ t¡ rl¡e rcrrofit u'or[ing pmprly?
¡ A¡c ihc buildin8 ¡y¡!.h¡ uoilring pmpcrlyl ,

E8[-PA.9Z¡O2.OC ßrprlntrd wlrh prrmbrion trom th. Procædlngr. ol rhc 8¡h Symporium on lmPtov¡n¡ Bulldlng Syebmr h Hot &
l{unid Cllmrtcr. Mry 13.14,1á92, D¡ll¡¡, i¡¡¡r, Enorgy Syrrem¡ L¡bo¡¡róiy, Dcprnrnrnt ol M¡ch¡nlcrl Engln¡crlng, Tex¡¡ A&M Univrrclty.



. C¿n cl¡an8e¡ in opcrarion or m¿intøra¡cc lowcr

oPcrelins co¡t?

Ectcrnining Û¡c â¡ìswcr¡ l'o these quertionl rcquircr r

tborough undent+¡rdin8 ofthc dat¡ coltcctcd and tbebuilding

syrtrrl¡ wh¡cl¡ arc consuming thc ene4y. The coopcntion and

will'rng parríciparion of rhc facitiry enginecr and boilding opcntor ir

abcolutcty c¡scntial if opcntionat savingr are to bc re¿liz¡d'

The use ofconsumption dale to provide.n¿er'trrm

fecdbacl lo o\¡ncr¡ and operaton lo inc¡e¡sc oP¿¡a!¡n8' elìcicncy

har aneryed in thc tast fcw ¡'ears. The bcncfits of regular fecdback

h¡ve bcen sboun in severat c¿sc studier (Habcrl ¿¡¡d OaridSe 1987:

Habert a¡¡d Vajda l98E; Habc¡l a¡¡d Komor l99Q Kempon and

Komor l99Q Kinney and Romano I99Q Socolow, 1978; K¡tzcv

aod Johnson t987). Parr of thc æmmunication Proc¿ss ¡¡

t¡a¡¡smiu¿t of rÌ¡e d¡r¡ cottecrcd f¡om rhc building to rbc opcrator¡ ¡n

a fo¡m¿t rhat tbcy can casily undentar¡d. Tnditío¡al engineering

rEpo4t snd pâPct¡ e¡e not cunenl cnouS,h 1o bc useful' and thc

fo¡mar and the language t¡pícally obscurcs ley infomradon fo¡ most

opcratot¡. Høtcc. wc havc dcvelopcd sevcnl form¡ of laryely

graphical rtponinS. Tlrcse æports arc supplemented by follow'up

Fhqnqcall¡ and penonal visiu wi¡h the faciliry enginccn and

oPcralo¡r¡.

ln rhc t¡anSTAR Ptogram lhrcc fo¡ms of fomral

fecdback arc provided ro thc facility engineen and buildíng

opcraton; incl¡¡ding Monthly Energy Consumption Reporu

(MECR). dau diste¡¿¡ for r¡se with dara erplontion soflware and

sometimcs wcckly inspcaion Plos.
Thc MECR i¡ a six page rcpoÍ of consumption and

savings, inctuding fourpages ofgraphs' s'hich i¡ provided to cach

building dcty monlh. Thc d¡t¡ crptoration sofftlarc and prc'

compiled dåta dislettÊ¡ arc provided to facilitie¡ uùore engincen

or oFÌetor¡ u'ish to examine thc dat¡ in grcater derail using e

spcciat bron'sing datåbase Prograñ. $/cdily inspeaioo plou of dalr

cl¡a¡r¡rct¡ are u¡ed for intcrr¡al dat¡ qu¿lity control and arc ¡ometimc¡

proVidcd to fscilily cnginecn and opcralon on an a¡'ne¿dcd ba¡i¡'

A dd¡iled dcscription of alt rbc reports is availablc in Oaridge ct rl'
(r992).

Anomalous bel¡avior in rìc dat¡ is usrully identificd by

the MAP staff and whcn ¡ud¡ bchavior i! obsencd' comrDenls ¡bout

thc bcl¡avio¡ ¡rc included in lhc MECR, followcd þ e phone call to

thc ¡ile contacl pÊrson to diso¡ss thc behavior ob¡crved (Figu¡e l).

U e problcm is bc detc¡mincd, stcp are tatien by Ùre Ì'{ÂP st¡ff and

tbe facititie¡ pcnonnel to diagrose the probløn, gua¡¡t¡fy lhe cost of

thc problcm, idenrify and imptemcnt a solution. U i¡ is deærmined

Û¡d thc tBtrotjt mearuæ(s) is (arc) nol u'orliing PtoPÊtly' thc design

engineer or conlreqor i3 contac¡ed 10 hclP resolvc thc pmblcm' lf
rhc building syttemr 8tl Dor oPeraling proptrly, t}e facili¡íe¡ staff

u'ill normally drangc proccdurcs or make rcpain as nccdcd'

Eech agenc1 PaniciParing in thc a¡

a¡r eudit performcd on itr faciliry. Thesc ¿u

¡evcrat mc¡su¡cr of thir t¡pc. normally call

M¡inren¡¡rcc (@M) rccommcnd¡ion¡' A rummary of O&M¡

idcnrificr' in t I buildings are given i¡ Tabtc l' Tbe cight carctoric¡

of O&M¡ ¡¡c da¡iled in the çPendix

Resr¡lts from Seve¡a¡ Csse Sh¡dled

A¡ mentioned c¿rlicr, onc of the maþr objed¡vca of tbc

lr{ÂP i¡ ro rottucc cnergy costs by idenrifying oPeralional urd

maincnancc improvcments through monitored da¡' We havc

idø¡rified O&M opporunitie¡ !t ¡cYcrat site¡' Threc rpccific cascr

di¡cr¡s¡¿d in thir papcr are l) Rchcat ¡lr¿m vatvc closu¡e d the

Pcrry Castanocla Libnry at U.T. Austin,2) bot u'atcr pmp shutoff

io rbc Zrchry Enginecring C¿ntc¡ ¡t Ter¡s,A&M Univcnity and 3)

idc¡¡tilic¡tion of r bcat'rng problcm in lbe Nuning Building rt U'T'

Arxtit. E¡cb case will bc discu¡sed individrully'

Perry Css{:nede Llbrar¡

Tbe Perry Casøneda Library (PCL) i¡ a six slory

'tn¡cîtrc 
bu¡lt i¡ 1977, r¡'irh ¡ Sros¡ erc¡ of approximatcly 484'000

rquarcfcet (Figuæ2). The e¡tcrio

panets urd conc¡et¡ btock. Tl¡e u'i inglc'

panc rintcd Stass uld covcr ¡PProx u'¿ll

arc¡. tt i¡ u¡ed as ar¡ opên'¡lack library, u'itb most of tbc f oor arc¡

occlpied by book sbelve¡ and ¡¡¡dy rsbtc¡' Thc building n'as

r?¡¡ofit in November l99l wiù variablc air votr¡¡nc AHU¡ and

variabte lpead pumping. Under lhc ncw r¡'rtcm il ir conditioncd þ
four groups of air conditioning equipncnt consisting of eight

v¡ri¡bte votr¡me ringle dua AHUI Q5 hp each)' twelvc variablc

votumc dual duct AHU¡ (two 100 þ and teo ?5 hp)' four variablc

votr¡mc hot d¿ct AHU¡ (one 50 hp arrd three 40 hp), twetvc variablc

fiequcncl d¡ivc reom AHU¡ (25 Þ e"ch) and one variablc volumc

chiltcd uaær PumP (60 hP).

Giltcd uate¡ and ¡tcårn s¡c supplied by thc main

phyrical planr, locåtcd on camPo¡. Str¡rn et 165 psi frcm thc

ápul loop enten rbe bitding ¡nd i¡ immediately rcducÊd þ l0

pl. Prl.of rhil lou pressuæ ¡traÍi it Ùscd to beål domcst¡c $'åtcr'

Tl¡e remaindc¡ il pipcd to t€hcåt co¡l¡ ín rbe ringle ducr uniu ¡nd ro

the dut-duc¡ r¡niu. Tl¡c eteariciry coDsump¡on pcr rquart foot

frorn January ¡991 to Dcc l99t i¡ ¡hou'n in Figurc 3 ¡¡ a thrc¡'

dimanlionat plo! r¡'hcrc rhe x'å¡¡¡ tlPrË¡enl¡ ùe day of the ycar and

thc y-arir (inlo ùe pagc) reP¡cscnls tbe hour of thc day' energt use

i¡ mc¡¡u¡cd ar rhe hei3ht ¿bovc thc x'y plane'

Qucstioru were raiscd about thc high str¡m consumPtion

¡r ¡bc titç i¡ J¡u¡e t 99t. A vi¡it r¡'a¡ ¡cbcdulcd to cbcck the

macrini hardf'are in¡t¡lta¡ion. T)rc tr¡st¡rt wâ¡ di¡cussey' in det¿il

wirlr rlrc building oPcnator, u'bo ruggcsted the closuæ of thc rchc¡t

vatvc¡fortbc.¡ingtcduaairbandlinSr¡nit¡'Da¡iteddatrrcaarding
tbe build'rng u'as tcnl lo ùe bu¡ld¡Dg, oPcrator losard¡ tbe cr¡d of

Jrvrc. Follou'ing anoócr site visit' and a caæfu| analysir of tht dlr'

pañ¡st ctosurc of thc vålve¡ to thc ¡ehe¡ c¡it¡ u'¡s accomplished on

a



Juty 3. t99t. Tbc rc¡utt was a sharp decline in lbe usage of ¡tcam

from t5 miltion BtÛhr þ aboul 0J million B¡¡/h'r as shown in tbc

Figuæ ,1. A ¡ccond visit rras madc on Juty 10, I 991 accompaníed

þ rbe facility and ùe desiSn cnginecr. Aficr a consasus ua¡

rc¡a¡c4 tbcrcrnainingvatve¡ wcreatso shut off' A¡ ¡dditional

drop in chiltcd watct consumption for tl¡c 8 single dua air handling

units occ¡¡rred a¡rd r¡'a¡ conl'irmed rluough monitorcd datr' Figurcs

4 and 5 ¡how $e drop in ¡lcam and chitlcd wat¿r use u'hen plottd

againsr rime and outdoor dry bulb trmpcnorc' Tl¡e closurt of tbcsc

valvcs rcsultcd io savings of approrimalcly 57'000 pcr month'

Tbesc savings may not have bccn achievcd without thc monioring

and cto¡c aücntion ro dct¡il.

Zachry Englneerlng Center

TheTacbryFÃgineering Center (zFQ, boilt in l9?3' i¡ r
four-story (ptus basement pa*ing lcvel) buílding o¡ tl¡e A&M

campur with approximaæly 342'000 Sros¡ tquån fc¡t of floor an¡

(Figuæ 6). It is a hcavy structu¡c u'irh 6'ind¡ concree floor¡' Hot

rÀåtcr and chilted r¡'ate¡ a¡c supplíed by thc ccntrzl campus planl'

The windows consist of ringtc panc alass and cover a¡prorimaæly

/29ß of the ettcrio¡ walt aæ¡. Major uses of rhe building include: l)
of{iccs,2) classrooms,3) comp¡t r rooms, and 4) laboratories' Thc

b,uilding u'as retroiiüed with a doubte'ducl variable ai¡ volumc

tfVAC rystcm in March 199t. Unde¡ thc ncw s)'sþro the, building

i¡ ¡ervcd by tu'etve variable'votume dual'ducr airhandling units (40

þ cach) along rlith tcn 36 hp conslant votume systems' Thc

building al¡o inctude¡ hallu'ays and a laryc at¡ium a¡e¡ whidl ¡e¡r'e¡

as t cotnmon rpacl. Tlre elecrricity cons¡¡mPtioD (Wats/sq'-ft) from

January t99l ro Dcccmbcr l99l i¡ sboun io Figun 7' Originally'

the building was designed 1o slto\¡' for one or two floor¡ þ bc

addcd, henct the AHU¡ r¡'crc ovcrsizcd.

I¡ ¡hc ÆC it r¡'¡¡ obscNcd that a 2O hp bot t¡'arcr pr¡r¡lP

was nuuring continuou¡ly during tbe surr¡merr whcn lbeæ se¡ lirle

dcmand for hot u'alcr. Thc boitding opcralor, wben intcruicwed,

wa¡ under tbe imprcssion tbat all thc prmps in rbc Èoilding were

shut-off a¡¡d al¡o co¡rfÌrmed tbatlherc sas no nccd lo ruo thc pump

in the ¡ummcr montl¡¡. So, il w¿s rccommcndcd thsl thc pump

¡bould bc tumed-off. The pump u'a¡ [¡med'off on August 24,1991

and remaincd off fo¡ about fou¡ days. Then it r¡'as sran¿d again on

August 2?, t 991 bccau¡c of hot u'acr requirønent¡ h one of the

taboratoric¡. Tbe drop in MCt etearic¿l consumption c¿n bc se¿n

in Figure 8. The potcntial savingr from this recommended ¡aion

are approrimalely 52,?00 pcr yær. Even though thi¡ mauer i¡ still

rmdcr inve¡tígation, it ir clcar that witl¡ou¡ monitoring thir problem

would have Sone unnot¡ced.

Nunlng BuIdlng

^t

The Nuníng Building þ-UR) ii a fivc'story

boilt ¡n t974, uith r grosr area of approxirnately 9!.¡El5

-i

stn¡cù¡r,r

sqÉaæ fctt

(Figuæ 9). Thc building h¿¡ ¡t¿ct framc, reinforccd concrec floor¡

a¡¡d c¡tcrior waltl of precast concrclt puretl' The window¡ consist

of ringte-pane dcar glasr ¿nd covcr approxímatcly 30% ol t\e

clc¡io¡ u'all arc¡. Thc building houscs nuning classroomr and

tcc¡¡rc balt¡, worlshopr, lormges and faculty olÌccs' Chilled u'at¿r

¡od ¡tc¿¡n arc ruplicd þ tbe main plrysicel plurt' locared on thc

UT campus. The building IIVAC rysam co¡uist¡ of two variablc

volumc. duat.duct ÀHU¡ (lOO hp ech)' The building also ha¡ r 30

þ chillcd e'erlr PumP supplying chilted watr to tÌ¡e air handling

unit¡. The IÍVAC syslcm oPêr:¡trt 24 houn Pcr d¡y' Tbe elcctriciry

consumption pcr squarÊ foot from January l99l to Dcccmbcr l99l

i¡ ¡borm in FiSure 10. Gencral Schc¡r¡atic¡ of tbe AHU at thc

Nuning Building i¡ ¡hor¡n in Figuæ Il'
A¡ shou,n in Figure t2 electriciry con¡umP¡ion by lbc

two ai¡ handtcn rvas slcedy al about 20 to 25 kW}r/,h¡ al¿r tbe April

l99l ret¡ofit. A sharp incn¿sc in ihc elcctrícily consumption war

fint noted on Sçlcmbcr t9. l99t and again on OctobcÌ 29' l99l'

Tt¡e t20 kW (350%) inc¡c¡sc corrcsponded to outs¡de a¡r

æmpÊtaturc falling bctow 55o F. Tbc coincidencc in rhc electriciry

consumption with dropping l¿mPcr¿¡¡rr cå¡ bc sccn in Figurc 12'

Tbe ¡irc cont¡ct ¡t U.T' Austin ça¡ informed

immcdialcly of thi¡ incre.ase. Aftcr ñ¡nÌ¡er invcstiSst¡on it wa¡

for¡¡d that the variabtc fiegucnry drives fôr thc rwo air handling

ru¡it¡ wcrc controlled by eitber thc cold duct ¡tar¡c PressurÊ ot lbc

bot dua ¡þdc Pressuæ 0.c.' the tower of the two)' Tl¡c steam

pncssutr on the ¡tcam coits su¡ptying ¡l!år¡ 1o rhc hot dcck coils i¡

tc¡ rt rpproximatcty 5 psi. Wbcn rbe EmPeraturÊ dropped bclow

55o R tbe bù¡lding operator decidcd lo oPcråG thc vent

(cconomizcr) cycle, which u'as added as 8 Paí of tbc ¡sl¡6fi! ly'beo

ürcte wa¡ a cåll for hc5r. rhc cotd ¡idc of the mixing boxes closcd

whid¡ rai¡od rbc cold duct sþt¡c PrÊssurc' 
tlJben the bot sidc of ùc

miring borcr opened (as rbe building ne¿dcd morc hcat) it lowered

ùc static prcssuæ of tbc bot duct thu¡ conrrolling tbe variablc

ficqucncy drivcs. and forc¿d tl¡c moton lo n¡¡ e¡ vcty high sPc¿d'

'Wbcn tl¡e opcnror noticcd thir, Ûre vent clcle uar immediaæly

clo¡cd bccau¡c rhe required hot deck tcmPcrab¡tr could no¡ bc

maint¡incd and cold air was bcing delivercd to the zor¡e¡' The eir

handling uniu cont¡nucd lo nrn at vcr] high rpecds thur consuming

morc ctecrricity s¡ tbe lÊmPraÀtrc dropped' Tbir phenomenon can

bc ¡cc¡ in Fi3urc 13, wheæ clcclricity consumPt¡on ofthe air

bandling units ir ploucd ¡8a¡nst oul'door dry bulb æmpcratuæ' O¡¡c

of the possiblc nason¡ for thi¡ incrc¡se i¡ ¡ tack of beating capacity'

Thi¡ mau¿r is sti¡l u¡ìdcr invcstiSal¡on'

coNcLUsloNs

Thc impoñ.ancc of monitoring cnetgy r€r¡of¡rs afrcrthey

are in¡t¡lled þ beuer uDderstånd and opÊrat! commercial buil'dingl

h¡ve bccn disq¡sscdin this papcr. Atso di¡cusscd is the irnponancc

of fccdb¿ck to/from the f¡ciliry cnginecr and/or rhe Þuilding

opcrato¡, a¡ld bow it improvcs rttrofir Pctfomance' Thrcc form¡ of

s



finat ourcome is atso disq¡ssed'
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"n 
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an Eneryy Efficicnt Economy' Washington' D'C

Habcrl, J', Vajda, J. t988' "Use of Mctcrcd Dat¡ Analy¡¡¡ To
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i*" re¿.t¡ coipcrer", Proc ' o! ACEEE IISS Surl.ncr Satàl on
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Flgure 6: EramPle .'lìie llacùrY Englnerlng Cenler. One of rbc f¡nt brrildings to pnnici¡r'rtc

in ú¡e Lou¡STAR Program n,rs the ZachrY Enginccring Center on ùc Tc¡:s A&M CamPus. lt coven l¡
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Flgure E: Elccuicity consumpt¡on for tbc I'lotor Conttol Ccnlcr and

pJccnt run-t¡t" of thc bot witc¡ Purnp at ttrc Za-clrry Enginccring

bcnrc¡ CIAMTI) from August I to AuBust 3 I ' I 991'

f¡lgure l0: Hourly u4rolc-buikling etccuiciry consumpÚon ¡o *qu^r. r*l -fq 9: Nuning buikling frorn
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Flgure l2: Elccuicity ørnsutnption by Moor Conuol Ccntc¡ at úe

Nrirsing building and outdoor dry'bulb tempcmtutc fo¡ Austin' Tcx:s

from August t, to Dcccmbc¡ 25' t99t.

Nur¡ln¡ l,lCC Etæltlclty Coñ.umPllon
A;lnrd r5 lo DGrbú 25. r$t

APPEI{D¡X A (O&M OPPORTUN'IT¡ES)

øtet g tf Jer imPlcmcntetion.
Fo¡ cåmcrciel and institution¡l builttings' O&Ms ca¡ hc

¡¡nrnted into cigbt ceteSories. Tlrcy arc :

t. Building EnveloPe
r) lnsrall wcatber-striPPin g

b) RcPlacc crulking
c) \Àtindoun aod dcn¡t closurc

2. Hcatiqß Ð'lgn
a) Tum off bol valve during surnmer

b) Adjusl outside rc'q¿l lemPerstutc

.i Ut*.t thcrnostal scrúng (during uooccupied

¡rcriods)
e) Elìrninalc rehcat

f) Domt*t¡c HW temp' ¡ethack or lum off
.1. Cmlir¡g S¡cott

t) n"i* lhermosral scüing (dwing uooccupiod

Prirxts)
b) èlean evefloralor ¡nd con¡Jenser coils

1. HVAC Dilribution SYIøI
e) RePhcc frultY sleam tn¡r
b) Fir or cle¿¡ lil¡en i

' c) Re¡air rir lealr
aj Onir oon'functiond oußidc ecooomizcrs

e) HVAC g'slem repeir or rdjusErent

f)
g) r lines

h)
5. Lkhti¡e SYstsn- 

.¡ D"l".p or ¡cxJuce Ügbtiog lcvels

b) Tumi¡g<ff ligbt¡
c) Rcptacc ¡nt"tt¿663nt u'ilh sc¡ew-i¡ fluorcscent

d) Oean fuh¡rc¡ and difÂ¡scn
c) Disconooct ballrsl

6. For¡tr SYrerns
r) Tumoff clev¡lors/csc¡l¡l'or¡ on tl¡e wecler¡ds

b) Tun<ff oon esseotial PumPs

cj Turn'off cquipmørl mururtly or tbrougb tirnc

clocl¡
7. Regubr Mainfensnce

e) Re¡air/adjust fan trclç
b) Repeir leaky g'stems/c<tmf'oDenLr

c) Clcsoit¡g
t. Controb

r) Celihration
bi Turaing or¡/off tlrc cncl¡t oonsutning equiprrcat

througb cristiog cotttrol Ð'slem

Table t. Prov
rocommædcd bY thc r
ofrcrrtorr for fouhcer¡

cosl ¡¡rt thc estim¡tcd f
thc ¡rocodurc rre dso Providcd.

Nur¡lno MCC Elælrlcþ ConrunPllor
Aùtd t5lo Dænbã 21 ræt
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Flgure 1.1: Elccuicity con.r,npìion by tlrc Motor Cont¡ol Gcn¡sr ¡t
ùrä Nuning bu ilrti ng ilorrøl agai nst ourrtgor dr¡''hulb tcrn¡¡craþrc for

Austin. Tciar fiotn August l5 to Dccc¡nbcr 25' l99l' I


