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l ·huul" 1'""''1 k l .>ghl l'urnp:UI\' ("1·1'1.- 1, J>tU>tttUII 111 S n 'ltlltt '''"X~. H11t11la Sl:tllllt'> 

11''1~1. lk1d>\· fk1tlic>n' I he l'luud:t l' 11hht' St•t \lt't· l 'nttlltll"l"ll f' I <•1111111"" >II 1111 lt•lltttllah' 11'1 ' 

l'lnll Itt MlflJXIII ufthts fiCIIIIUil l' l 'l. >I :Oil!> 

!'hat~"' lloh, l'lnoula StalttlcS 1'1'1. 1> » >htcl'lln lht· "'""''" hwl~)' Ellit'll'tti!V l ' llll>t'l\:0111111 1\t' l 

and tho:CoHihlll~"'"'lllk"llttflk11k1>1ong 1·1-1 ·1',\ . H'l '"'' .ttt •'l'l'"'"'.t llS\1 t•l.ut ·.-, l h.lt·t ''" 

I'SC .• •J(.t~•'I I ·I'OI'·EG. I'Sl'-·1~ .Jl4.1-S-E( i. and I'SI ' ··•~- 1 1-l l ,\ -S ·I:fi 1-1'1 aJ..H Ita~ .m "I'I""H-.1 

E<"CR chmsc ofrd:u.-.1 cxt•cmlitur.:s 
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n,nkes. ttrdl't S. mtuhms and n thl'l dut.:umc-ms Ct1lh.'l·nun~ tlus l"''n'l'thnJ.t ~luHrlilll\· M'lll ht 

n~ur~s ,, <iu)1nn 
St.,~ JII."CCur 1.: u~\1$ 

Suite lo{J I 
~I ~ S Muruuc St • 
Tallnh:tSS<'C, f lmida J2ll) l 

Wollo,un Ci Walkt·• 

v .. ·.· r· .. ~··nt. lt.-gulaltll\' '"'~"~ 
H111otl.- l'mw• 1.: I ·~lot C'nmr;ut)' 
·~~ ~~~ Wc>t Hagl.-1 Strt:<'t 
i\harn1, Humin .IJ 17·1 

'""'-"••do anti dcwlnlllllt:lll l'"'l<'<'t> anti was lil.-l rour,.mut tu o,.r,., Nu I•Sc • · ''·1· 1 I I 1-Fili'·E< i 

~ ,\rnnng tilt: fiw indl\1dual r..-. ... ·atch 1""1<'\'t< mdudcd m ''l'l'"'H~I l'l'l :, <ills K&ll 

I'Lln was tlw <ilb Etl~tnc·l>riwn i>X ' '" C'nndui"'>1ng K<' '<'Jrdtl'o.•t•'<'l Tht· Cia> En~uw-l hl\<'11 

II> X) air runditiumntt (A(' 1 <~111111111~nl 111 l·lnrula·SJ"'\'IIic :OI'I'hc:oluut- When "l'fl"" <~1. anlicoral<'\l 

dwtn.· llX t\1( ' "1'"1"'"'"' al l he cntl nfth<'I'"'J' ''' 

" In Utd<f No I'S('-•J~-11~1-S-E<i ""'""' nn 'nwml"'~ ~7. 1'1'1\ Ilk' C'umm~>""" 

lll'f"'"·•'ll a >tirulatMlll h<1""''" 1'1'1. antll '"'l'l•~< < ia.' s,.,,,.,, t"l'cnplc.<''l tc,,.l, 111g 1'<'"1'1'"' 1• ,.,,.,t, 

tco l'l'l :s DSM l'lun In that sti1•ulatinn 1'1'1. ugtccd. '""""II nthco thongs 

h' nlluw r•.,·ua,h.·s h• uh·nlll\' l'''h'fllml "''"'"" ti.u H•l ' l i." I•IIJ.!UI\'• 

I, ,,\ , . .,. I •X 1\u c ·,., .. ,., umm~ lh""··•" h t•,, ~,,~ • In h_h.·ut•h u•,.: 

put-.._ontial !Wics 1'-..·uplcs \\Ill g1H.' pm,uay 1u ,.":.lift)! ,.h ..... ''•lh ,.,,,,.ttl 
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lh~ nrl lcchnolngy 111111 iolcnuiY sires that :.hnuhl "dd n:sulls "Judo 
ur~ lr ansli:rahlc hi nlht•r su ~s 

lo l'ur:.tr<ml lo lhe ( '111nnu'""" apprnH·tl >IIJMtllolttuo ht1\\l't'll 1·1'1 .mol l'rupJc., 

ruhcd cuno'eln:. II> hi why Fl'l. ""' I<'M'illdomg I hi\ lt't'huooln)(V. liu lho·y <lui 11111 hdten· 11 "'Joe 

the lcduooolnl!)' wn:. lcilsihlc Jiu Houuln. 1·1'1. amll'o·ooplo•• pct lllllno·d :t 1111111 •hulv 11l1hc lc;~>tl u lu \' 

ufliK'It'Chnolt'l!)' u..ing maooliK1111<1S. Jll'fliun~<~ncc data ,\ t'IIJII' nf lhc I<'Jinll nf lho· rt'>UIIS nf1h:a1 

jninl k.a>~bthlv Sludy is anachro a~ t\J>Jil11dl\ A 

tlri\'cn J):\: nil cumlirinning se~ldv liu cooooliug was 

l ti Jnlcss a ru>lnnll•t J~:~, a >Jx-cilic 1111<1<''' '" )(a> 1>:\: '·" "'"'"oal 
Cllt'llnl>l:mccs th:al I!I Calh· nfl;..1 IIIC luj!lk1 uo-talla111on ''"" liu Ilk• 

1!:15 t'tjuipmc;'lll. a <'U>Itlllk'f \\ill hl'••·:lll\' '"'' d""'"" ga< 1>:\: Jior 
>lraol!hl couling appht'aluuo' 

I It lnlh tht.· ''1'""1 utituml "-'"•muit• aud thL· Uflh'tllll ,,f u.~".''''~IL-c l lu-:11 
uuht .. 'tl art.· ... ,,lll.1tl h • th,~ ''l'uuunu .. ~ ,,r th"· ~··~ I •X h.'\.·hrk•h•~,. I 11.11 
rs ''hY for heat '"""'''''\."')' cu.Sklmct·~Jlt.'Celit..· analysi.s rs: al\';''' 
lk't'C.'Ss:ll)' 
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tlmt th,•I>L·~t ·•l'l'"'·•~h liu ( ias I>X 1\uultl ,,.. tu <h'<''"'"""" th•• lkhl 
muniruring and waluatmn uf tit<· 1<-.:hnulu)!Y .._, uuthn<'ll 111 1·1'1.'> 
NIIIUIIII (ius End-lise Twhnulog~ Kcsc;uch nml lkwlupmcrn l'lan 

1111d tu udd (iu, Jl;.( \\lth Ileal RL..:n~cry 111 the (in> lltr>inc." 

( 'u~tnrncr lnccniiW Rcscarrh l'rowct Thi> 1\uuhl ulluw 1'1 '1. nntl 

11cut•lcs tu get usclitl dat:1 un the,..,,, ... r "'"tt\lllcl ••t•l'hl'ltllt\11> tlmt 

1\c arc 111111c l i~cl~ t" ""' 1\ith tlus t<..:hn"I"J!'' 

-Jltc\' tiu till' I flllk'hl4t.~J 111.11 tii'4'HIII11MIIIll! lit<• 11"'-'aiL h J'l"l" I .IIMl ~IJUL\1111' II IH l• • ~~~ <ilL'Il tlo• 

the ltdUMtlt\);!)' It\ he lll11<'f adtll<"'-«~1 a• IllS llk'lc li~d\' 1" I>L· " '"1. t I J allmv 1·1'1 h• !l·•lhcl Huud.1· 

'' ll a>cd upon the tindm)!> 11f thL· ~•mt I'I'IJI'•~•plc> t"'"''"'''"' >hnl\ . 1'1'1. .... ..,~' '" 

rcM'atch by 1'111. 1111 this tcchnt\lt\j,t)' "1111hl make it di):ihlc Jiu indusit\11 as u h:chnt\lt\)1\' wht<h can 

be rcscatdiL'Il under l' l't's arp•m•'ll lias IJrl Ke,.·a•d• l'u•r<-ct' M""""''· th•· t-,.:~>~h•ln' 

Un\'cn J)X Air ('unditioning R<'$Carch l'mj<-cl '""''"he "·''tclitluml Ullf""'""'"'" I'PI. '"" 

' IInder the ( iu> 11!'1 Rcscutdt I''"Ject. ""''' !!i" tc<'ln•"'"ll'e' ""' ucttvd~ '"''"" 
h"~•:m.·ht.•4f hv 1:11( hllhL•t th:m ).til~ lh.•,jt.•l•:tnl futt!lll)!) oiH" t.•h~lhl,• liH 111d11'1'1U lll't.' PfUIIIUIII}! 

llk" 'i•l~ hl~llk'•l )ll\l'U l l .\ 1\11 ( \ •thiHI,'IIII'!; fh~·;:t.h.'h I••••Jt.'tf "''"1'1 h.'IUmt.th• H 11 ,..u."tl\ r 

IL'Seatch nn tlus tL-chnulng)'. ~~~~111!! 11 chgrhlc till innuputal••"' """ the cia- II( ' I Kc.card1 

1• r .. t.it."C1 

·t 
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S411'1"'''' I he Mmin:llhlll nflhc lt">C:uch Jll ui•..:t :md m.okon~t I he l•···hnnlttf!\' do,~:ohlc li 11 lit<· (i:os 111 '1 

WIIEREI'UIU;. l' l'l . r•""'"""llioll)· "'I"""'' tl.otlho: l 'umnn>.""" :oulhu111c l' l'l.lu thsCIIIIIIIliiC 

r\ir ( 'undilioniny Research l'n~WI linml'l'l ."s li:ts l{,•so::uch and l>o:•·dupmclll l'l;on ;nul ils IJS~ I 

l' lan 

RcSil<'\'lliollv suhnullcol, 

Sled llcclltr & l>li\'IS 1.1.1' 
Suitd..CII . ~I<, S Mn111uc Sl 
Talluhasscc. l·hu ida J~ 1111 

Attnmcy:\ ttu 1:1mula I'H\\cl· 
& l.oglll l'umpany 
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Natur.I Gaa DX NC Rmean:h 1U1C1 Dew:~ 4*'""' Paqj • 

Relulu fl jcUil reuibility atud:Y by m. lllld P.qis Gaa C«np-"'¥ 

lA Order No. PSC-114·1313-FOF·EG, luuecl October 25, 1994, &he Florida J>ublic Service 
Commislloa .ellll&lllrricdemend·licle manqement pala (or FPL. 11ley allo~ that 
the IOUa' uaJ,- lacked au!lcimtly ac:cunt.e inf'ormatioo Co .t aperific pala ftlaUDc 10 
utiii'AI ru aWJ.titutioo ror electricity. Conaequ.ntly, they orclend FPL eo cooduct oatlll'al 
pa research IUid olemoutratioa project. 10 de ••lop f1orida1F il!c da&a oa pedonuace and 
Clllllt-c.l!'ectiveneu of pa ~ Ia Order No. PSC-~1146-FOF·EG, iuuecl September 
15, 1995, the FPSC approved FPL'a Natural Gas Eod·U• T«hnoiOIO' R.eat-uch a11d 
Development Pba which iDducled five naturalau·flftd end·ux t«hnologi<'l, indudinc Cll 
au engine driven DX air ~itioninc. 

A.Afr the June 9, 11195 iaauiq olf'lopoeed Aceacy Action Order No. PSC·95-069HOF·EI. 
approvina FPL'a DSM plan, Pfo&•ta of &bat order were filed, w1uding a petition for a formal 
proccedinr by P.op• Gu Sywtem, lac. Thereal\er, In order 10 avoid litisation, FPL a~~d 
Peopl<'t bftan -dement l!ecotJaUons. I"PL ud Peoples fil..d 11 a\ipulation on Scf>kmber 19, 
1995. Aa part of tllia .Upulatlon, FPL ud l'eoplea Gu acreed 10 work toscthc r 10 locate 
eaistlng site. utllizlna &he t«hnologiea unde r study. 

At t.he lint meeUac between FPL and Peoplea to discu.sa loc:atinc siLes for the ..-arch 
projects, Peop• ukecl why FPL wu ruearchi111 ru engine DX AJC. They uplaincd t.Jw•. 
dlcl I!Ot believe tbe t«hnoiCII)' wu applicable in Florida a~ for cuatomen •ith ve.'J 
wllque cim•m•haca The oDiy aile they were familiar with io &bftr lerriLory wu ill Sl. 
Pe&enbUJ'I and wu a location where they CIOilldn't get electricalaei'Yice 10 &he lOCAtion where 
tbe unit n«'ded 10 be. FPL and Peoplea qreed to do a joint study o( &he fruibility of thia 
t«hnoiCII)' usiaa IIWIWactUftf'S perf~ data. That ia &he p~ of llaia report. 

nt .. finct l!t .. p In C'Of'lductinc thia ltudy of Gna nx Willi for •' Pl. and p,..,plea to contact the 
manufacturt'r ufthe "''uipm .. nt in ord,·r 1<;1 l(~t J><'rfurnum ce •JX'Cificahon.• th•t l••th parlil!~ 
a,n'O'd upon. Per conversation.t wtth Trico Cor110r1JIIf>n, t'l' l, and l'~pl•-'• hll\'<' ••.:r,.•lllfiOn 
the followtnl( JM."rl'otmance specificauon1 for G:u UX b.ued on th" Trico 25 t.on unu: 
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AsiA I II 

Gu F..quipment c..& $1,150 per 14n 

lnsWiedCoet $1,400 per 14n . 

Guu,. 0.1364 thenllllton·hr 

EngineOioM 1.25 f per 14n·hour 

AuDiiaty Electrical V ~~-------r0~-~~~7~k~W~pe~r~l4~n----------~ 
UnitOidput 25Tona 

Heat~ Output 140,000 BTUIIhr mu. 

Peoples and •"PL also qrftd UJIOil the type and aiu of custDmer 14 model. This would be a 
25,000 to 500,000 therma per year) type customer, such a.s 

IJI order to have the lowm possible openrt.ional C<lAa for 
ined that the analysill would look at trnJL~port gas with the 

r. 

Clt!neral &rvice Larp Volume I I 
a fast food restaunnt with seatm,. 
thegn.~ <'quipmnt, it waa detenn 
Load Enhancemtnt DiKount Ride 

'I'Jpe~S ... 
Rrgular Ta.rilr Rate INov • Marl with 
tnulspot\pa $0.50975 per thetm 

Rrgular I.E Rider Diaeoun t Rate <Apr · Oct) $0.37859 per thetm 
•ith UUSpott IU 

Step 2: MorleliDICrit.eria 

It waa in1portant 14 look at a vari ely of operating aituationa for thl.lt«hnoloey. B«auae 
d ud liD energy component, the operational atratqy for 
the eqwpment. In order to .- a variety of acenarioa, 
thn!e operat.ional IICenarioa: 

electric rata conlain both a deman 
1u DX will affect the feuibility of 
thl.l analysis looU at the following 

I I Typical Operation 

21 Full-Time Operation 

This acenario is ba5<!d on the typkal or average Ope! ration 
FPL hu s.!en for electric UX ~oquipm.,nt in our service 
territory. This OJIC!r&tion un he d"""ribH :as hei"lr for 
2,628 houn~ prr year, with 7()'1, of the cneflOI 
l"Oh..'iumption occurring in the ~ununcr month.,, 
• 

Titis """1111rio wn.• Ctl):lUJd to .:1ve an indic:ltion of the 
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31 Pealrinr Operatioft 

SU,S: Rea& Rae tay 

• 
«<nnnucs of this l«hnoiOQ when fWl for a very hiKh 
number of houn. This operation il described by 
~lion o(lhe equipmet~l for 14 hou.n P« day for 355 
cbiys per year; a l.o&al of 4.,910 houri per ,eu. with 58~ 
of the enorv consumption ocCWTinc in the aumm~r 
mont hi. 

'nli• llet!nuio wu eruted t.o £ive an indicaUon of the 
economica of lhill«hnoiOQ when run for a fairly aaWJ 
numt..r of hours, but wilh the muimwn electriul 
demud oii"Mt. 1'bil operation Ia dacribed u belnc 4 
hours per day only in lhe summer for a tot.al of 828 houn 
per year, wilh lOGS ol lhetll occurriDc ia the awnmer 
-lha. 

It was the belle~ Ill ba&h FPL .llld Peoples that the one way that Gas OX l«hnoiOQ wowd 
malruenae -..w beifthecust.omercould make use of the heati"C!C'overyoptioa. 1bia ia very 
similar to the oppwtuaities which nin with heat recovery olf of eu rncine-driven chillers. 
in that the eu lm beu me V«Yiile specific. 8oth parties felt that the analyaia would 
llbow that OX AIC would make MRM where cWitomen can utilize a s ignificant portion or the 
wuto heat and that these should be addrrssctd on a cuat.omrr·specilic basis. 

The .,.,U.s acreed t.o .lllalyze three additional heat recovery s.ccnarios: 

4) Typical Operation 
I~ utillcation. 

61 Full·TU. Operatioa 
1001lt tdjlir••ion. 

7) Full-Time Operation 
5011. utiliulioa. 

1bia is the IUlme u ~o II with full utiliz.:atlon ofthe 
wuto heat by the customer . 

1bia ia the same u tcmario 14 wtlh 5C)'l. utaliutlon of the 
wute heat by the customer. 

1bia is the same u lftnuio 12 with ruJ.J utilization o1 all 
the wute heal produced by the eng!M. 

1bia ia the same u ac~nuio 16 with~ vtiliz.ation of the 
Wule heat by the customer. This abo .. Uae Mnait.ivity 
of the proj«t econonaic:a to the waqe of the wule he11t. 

The first analysia -pleled was that where the gu DX NC wowd be utiliz.ed only for 
cooling. t~ch of the three xenarios were mode lt-d and the paybncb rnngcod from 12 yl'llrs 
'" tho• l•••t cn~c. 10 never achievinK a pn)'bnck. Th""<' p.,ylmck 3 f C s•.:mficant wh-on h:.tnnc~od 
:•,.:.u n' l a lYJUt':J I •oqu•pment life for ch1s l)'JM• uf •"fUIJ>rr .... nt of JU t.- l!l y••ars 
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Ill 

Sornlrio A-1110_ IIIII ...... Sbaple ....,._. 

Typical Operatioa 11,103 11.9 yeara 

Fuli·Time Operation (1$97) Never 

Peaking Operatioll 1844 16.6yan 

Thele reaulta fu.rther proYe that UIIJela a eustomer hu a specifiC interest ia cu DX or 
Wluaual di'CIIJIIIWieea that putly otraet the hf&'her ia.stallatlon costa for the ps equipmeot, 
a customer wiD typltally not c:~ cu DX for •traicbt cooling applicationa. 

The fmalstep of'the anal)'lil waa to cldennine the impact of heat recoYery on the economics 
of this equipment. lu antidpat.ed, heat r-~ery had the pot4!ntial to improve the economiC! 
of this tcchnoiO£)'. Tbe n!Sul&a are aununariud in the table and chart following. 
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lia!nuio A ..... o..,. •&meiS.W.. I!N ... ...,... 
Typical Opention 13.783 U ,_.a 
1~ utlli&atioG 

Typical Open&joo 13,783 U,_.a 
6Mt ulilizatioa 

FuU·Time Openl&ioa 
100.. utitizatioa 

14.480 2.9,_-. 

t'ull·Time Openticm $2.443 6.7,_.a 
~ utiliutioll 

..,_d of wa• Heat Aecowery on Part~~ ell Peliocl 

•• 
12 

I 
10 

• 
• J . ..................... 
• 
2 

The nnaly•is dot'a ahow LhaL boLh \he oprraLional~~ecnano and Lh<! nmounl o( ~.,v.,n...J heal 

u11hu d nr r criticaiiO tM economlca of t he fi:L~ OX IA..:hnololtY· TI1nt i.< why for h•mt r<..:ovcry 
(W'IIImo•r·~l""'ilic :ana lysis Ia a lway• 11«<'1'-"'lry. 
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llmw!tfNP'[Q Nm Spz:s: 

FPI. and p..,ples acn-e tluat the best approach (or Gas llX would be 1.o diJOCtmhnur tit• field 
mon.itorinc and evaluation of the t«hnoloto u outlined In t'PL'a Natural Gas End·UJe 
Technology Research and Developme~~t Plan and to ..Sd Gu DX with lfeat Recovery to the 
Gas Buainesa Cuatoawr Incentive Research Project. 'nUa would allow FPL and Peoples to 
get useful data OG the type o( aaatomer applications that we are IIIOftliltely to see with this 
t«hnolocY. 

Movill( the .-.earch (or llU engine DX AIC from a stand alone project requiring Fl'L to 
inatall equipment ala euato!IM'r'a aita to placiaa it unclt!r the Gu Bu.ineaa Cuatom Incentive 
Research Project resulla in appt'OZimately $236,000 in savinp to FPL and it's ral.t'JUiycrs. 

rrEM COST SAVINGS 

Sic. Selectioallnceativa • 20,000 

Equi,_at $67,500 

lnst4llatioa/Labor I 18,760 

Monitorinl 6 Measlln!ment 1110,000 

Co5l Ell«tiveneu Analyais $ 2S,OOO 

Draft and &ibmit Final Report I 6,000 

'OOTAL COST SAVINGS 1236,250 

By allowing gas r n,cine DX inat.allatiozu utili rial heat recovery into the Gu BCl program, 
FPL will be better able to addreu thi8 &echnolocY u it ia ._a libJy to be WM."d in artual 
eu&tomer inac.Uationa. Under the Gu BCI p.....-am. FPL will still be able to mnnitor the 
prr(ormance of the t«hnolOCY and collect f'lorida·~pocilic: prrformanc:e data. f'urthenoore, 
undt>r the standard. for the Gu BCl prccram. FPL wiU be ftl8Urt'd of only having to monitor 
irutallmtions that arr coat-ell'ective for both C\lltomrr and FPL. 
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CASE 1: T lof 011 ATU Ill fPl'e P, -DtltMDIAIC 
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10.813 kWh 

o•Wt. 

ToUI 
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1.913-

20.1$2 kWh 

rou·u 
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I32S /Ton 

O X AC lCLS II}] I ' • • 

. .,, ··-
1000110 .... 

1' , ... 

.. C10 11 000 t11 

a1.211 ., ., 
57.2'91 

Sl.74i 
au20 

$821 

••,•ml 
136.250 
S2l.12S 
at3.12S 
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CASE2: 
Gat ~DXAIC GIO -
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Au .... 
EngintO&t.l 

aas ...... eo.: 
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• .• 10 Solo .,,,. ,_ ,... w-,_ .,.. 

Slandlld £.0.q Dnct £ J 1 111011 Aool Tap Urll 
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- 100<121-

IUO 11000 got 

t:GMIIIIIIDii SllndMI [lid 1 ICY Oiled E_..,. Rool Top Ullil 
AnniMI 

R&Uc Annu81UMae CoM 
PacN~~eRTU 1.38 kW/Ton 28.578 kWh 53.206 
Au, .. o-- UWh ., 
Erw,pneOIM 10.00 !Ton·Yr ., 

Tot.ll 13.206 
Oat.Dmlao Gas Engono Driven OX AIC 

AMIIII 
•IS' IG ArwlueiU..DI COlt 

Packago RTU 0.1364 lhennsllonHr 2.825 lllofms 51.1169 
Aulii!Wtes 0.307 kWITon 6.351 kWh $1.034 
EIIQIII8 OIU 10.0125 /Ton-Hr 1259 

TOial S2.362 

IAmoa~ PllticiDolnl SaWia• .... , 
Gas lftsglled Cost: 51.450 /Ton 136.250 
a. lline ln$laled Cost: $925 /Ton !23.125 
Net tuoemeenat tnslaled Cost $13,125 
E~Uie 15,...,. 
· Pawbldl 15.6 11ears 

OX AC XI S I 0 ~ I ~~j 



P1c'•RTU 

Cie•OJallon 

PD~~ge RTU 
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131.250 
123.125 
113,125 

3.5 
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Gal Tec:hnology Anelysla Wotklheet 

PacNcltATU 
Au, . .... 
EngineOIM 
Boiler 
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P.tebQe ATU 
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Heat Reoo•et) 
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CASE I : m 1CIO"'. d'"tDft Of .... - GIO IUt •w-
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IM'IuiiPal i . • Sa9iiiGS 11.1471 
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ltfttiKI of W1111 Heat Recawtrt an Payback Plflad 
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