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Gas Desiccant Cooling 
R&D Project 

In Ord<f No PSC-94·1JI }·FOI-l 0, ouool O<tober 2S, 1994. the llon.b l'ubhc S<r'lct 
c~mma•wn ld ~ cknund·•td< man.acn-..nt soab for Fl'l Th<) ..... dttcrmlncd thot 
lhc IOUs' anal)_,... llcktd lllflkocntly accurate onfonnauon t<> •<I •r-•f"' Jll'lb rrl•un~ to 

MUtate•• JUbJIII\IIIon fO< <k<tnelly Conoequcnaly, lhc) o:.l<rrJ ~Pl h> ""'''" o n.tuul ••• 
rescardl aod dtiDDCillni:IOn ,..,«U to <Ito clop HC>Ildl·•pc<•f>< tbu on pcrf..,..nc• an.! co.t· 
d f«ll>c....U of au k'Chnoloaon In Order No PSC-9S-114(>.~0f·l Ci. t»U<d Sc-pocmb<r IS. 
l99S. lhc FPSC appro•«! ~PI 's Natunl Gu "nd-U.. ro<hlw>lo¥) ~--~ch and 
Dc>·<.lopmt..l Pbn ,.Jucb tncludtd fi>< n.t.nl aa•·lircd <.nd·w.: tn:hno.>loKtn. on..luJonc f I 
Gas Desiccant atr condmonona 

I 
n,,. COif'UIIttnU.m 1 ordrr rt'qutrrJ FPI ltJ fmu/uc:t ,. • .Jrt.Jtc A mt1J ,f,•"n'f""f'ltl 

pro}~ Ill tltt' fonrtltUIIlf flft'Ul of lh\JIUIJ:.. f'OO/tn~ JtltuJttu/f(it dtltM &Uf4f 

·wattr ht'at/ng nnJ ltJ dt,'tlop f"IQfld41 ·1p«tfk mjOI'Matum nn p. rformllnt • 
an&! CtJJt~tff«tn~n~JI oftlwJ~ lt"t'ltntlloxlt'J 

/u part of tiJ ConiDXmallndulln.tlll<hunuJofo;aiM>n Rct<.tr<h l'roJCCI II' I dctctrnm<d the 
actual opaatm& ch.uxknJUn and eotl··dfrcU\C'DCU of nunlC'HKU ~ • ~oc•ndiiJurun$ 

tcdvmloaac:s ancludma pi cksiCUJU (OOhJll me P' ckih:.-.:anl C"'-IUIJlOlC'UI ' ~JM l"l(('tlll-'11) 

rcmo\"C 1 poruon o( a C'\&l&omcr't tpKC condUtctnlnJ lct.ad fwrn I f'l ' 'uma.-1 .tnJ "''ntcr 
pale demand pc1lO(b, rnv1una In rr•L tknuutl a.nJ C~l) J.l\l.n~t. A h-.u, ,,, thr rruJC~o.l 
• u &o dcttmunt' cfYic~nt)' and cMIJY UJ.I"t oftht £.H dc:ltc,a:nt coolin& C''lU1ptntnl 

• Project Technology 
Oet.icunt coohna uuhus • ckuccant nwlcr••l h.t abt.,yrb muu.u.ut IIC'It'-1' r llulm\111)) 11u1u the 
IU 11rc.am - UJWJIIy c>ut•~dc nu.kC'..up 111. A Orr ah1rourbmg the m0111urc. the deu~unt m.uru1l 
"r<&<ncratcd (usually by h<auna) to rcmo•• the colo<ct<d molltur< 11>< d<uccant rNt<ro•l 
l)'l'ially tU<O lhc oh.Jpe o( I ,.lt«J th.Jt IJ 11>1AtrJ ~llaugh the Ill llr<Jn> (]u dcunarot 
coohnausn na.l'unl JU aJ lht (\act 1.0 rt'O\tdr tht n«C'UII) hnt lu rtnll.t\r the' u1lkdrJ 
n>OOJIIn (rom lhc .. 11«1 
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• Project Descrfpllon 

Gas dnecrzm c:oalln& "'" 00< of t<'TDI dt"""-hf~abOn I<Cbnolopa dl.al "<K ttiALc\l b) 11'1 
upon of tbt Cll DdurocbfocabOn l'l"'C'I Thu snd). _.,,,.j b) tbt l lonJ: l'ul>l .. s.n .. c 
Conunw- t\&lUAICd tbt <lnm1•l onJ CllC1¥Y 1"1»'1> of ASllRA!c Sun.Wd b! IQ!IQ, "luo.h 
IIXl'QK:I dE ouwdc' u ~b) appv.\.u.llil'Ciy """'"un~ abl.nc &he' pr-C'-..,.u:, '""nu~ 

rtqwrml<llb. Th< p10t«1 oncludn bach <lc«nc and Mnnl P' dthulllldofont""' '"hno""""' 
1lus project v.u <Oofund<d by tbt o.,wtmm1 of Comnl.lllliY AIT•111i 

I'PL uotd tbt cbta poovodcd by th" 11:>ca1Ch piOJ«I. •dJu>lcd foo II><' nc• hA><hn< '"' 
cxpanJcd to Include lhc addmon of a co•H:ffccuvcncu •nd ""''~'' poocnuol aul)'"' 1 tf co>t· 
ctrcctlvc) to compk1e ow resurch on the ar<a of naiW111 ¥U dchunudJf" 111<>n 

I FIRST 

PIIASE 

Tbc frnl plwc of tbt proJCC1 """' tbt ('I ll<'hum~<bfKabOO Pro,r«l lh" I"'~"' tn..lu.lnl 
both CO«npUIC'I' lt~lahOM and field dcmotuUI HOn PfUJc<U (lO 'C'IIf) the- t.H01f"'UIC'I \lhlUlAUOn 

models) oa ICYCn (7) butkhrc lypu. IIICluthna full hfc<)'Ck co.o nrun.,c• fur • II tlucc C II 

chmaoe zoao:s 111 FPL'a Mt'K<I<TToiO<) 

I SECOND 
PllASE 

The tn:ood pbue of tht prOJC't'l V."'ll IO C'\IIUJIC IlK" fiOOOnu" ft.Uihlfll) tlf gl\ tlt'lU Jid 

C00hn1 cqwpmcn1 based On t.hc flnt phuc \lnlUII hOn• U•UI¥ the dtn\IIMJ, CIK'IW,), ;u\J Cutl 
Ullpi(U Crom tbt flrlt plwc:. the r<aulu ""' upcbled v.11h • ncv. lwc:bnc bucd on ASIIkAI 
SlaDCianl6l-1989 1bc C1 Ocbuml<ltfKaooon l'toJ«I uotd tbt oiJ •rnulAik>n wndlrol Aller 
dc~em»ruog tbt demand. <ncray. ond co•• •"1'><1> <0"1'<'rtd oo ohc hA-clrn< ohc ""' 
ctr("(IJ\(ftU) or lhc n.trural P' dctiCCinl couhna "~' ddnm.uW'd U\ln. lilc ( umnu~uun 
•ppro• cd cO<I-ciTccu•-.:.,..., rn<1hoolok>a> 

I TII/RD 

PHASE 

The lhU'd plwc: or the PfOI«l .r JlfO\Cn COU<ITCCII\C uung budr RIM ..... l'antC•r••• .... 
'4""lJ co anns rhc T«:hmnl Potcnu•1 nfd1111 rcdmoi••MY '" f'Pt; , -.en au· lcrr •ttuy h.a,C'd un cJ~ 
butldrnalloc~ '" ~~~ ycor 2(100 

I FOURT/1 
PHASE 

Tbc founh plwc of tbt J'<OJcct. otltt uku1Ju.o1 tbt l c.:bmc•l P01rn<ul. "''' "' •••n.,.uc 1•• 
dcs>(QDI coolma With ~nc 1«1\noloson 1.11 O<dn "' akvl.,c tbt Aeho<• •bk 1'\llcniUI 
TluJ ""-"'Uid tlwn •llo¥~• FPI to "'' numcnc cun._\Cf' :auon ao.ats for the• Rl(';,I\UtC' nf Wil' tk"'"''"' 
<ool"" 

) 



Onpoally, fl'l ... Krpal<d Ill< C'Omm<t<Ullndu>UUI Oc:humodolo..tKon l<<~·ll<h I'IUj«l 

"'~ ~ ~ by Ill< founh <IU'ntt of 1996, and Ill< c; .. l>c"'""' 1'"'1"'' oo ~ 
e~ldcd 8 ..-u.. lam llu.,.~\tl , th< C I l>chum><hfi<auon J'roj<<l ""'nor complck\1 
uml Marth or 1993, "'hocb dcla)"td completion of1hu proj«1 unul lh< fourth ~uoncr of 19'1~ 

1'\co proJ«I costs "-'"ffC Oflllnlll)' C'AIIINitd II S4S,000, nottllC'IUdlnl: t:O\l; l\~lll«< \tollh th~ 

Cll Dcbumidifauon l)rOJrct l,.roJ«I actwattcs. OrtAllnal co.st c'lllllOillt\, and On.al lOtll 11c 
n'Oft fully shown on An~chmml I 



Gas Desiccant Cooling 
R&D Project Findings 

PHASE 1 ·Building Type Simulation 

Tbc C'IIXhulllldafac•non Pro]CCI de• <lope-d hualdma prot)-pc• fot ><•en til boaldan, I)'J'C'i an 
F1onda. Gu dcs~ttllll roola.na and • number or ahcmau'c t:-.. :-.r~t. •:-.. "c•r an.alyt--"d for 
ach orlh< huildlll& 1ypn Gu dcsaccana .... nor an.olyud fot •mall off ace ' 

,,.. J.KOfllu S•OffiN .nl.,,.., ._u GrtH-ny S<ltHI "-'" 
hhlll I 9 6 10 9 ~ 10 -
' 

t 1111• 
,_.... • .. flrlt $76,641 NIA U'l.70~ SIS0.}87 s 1.1.~10 Sl~7.868 S~U08 

C•ll'erll!f 
1 d nlna111. 1 S7S.}96 SI64.S64 Slq.120 $1~7.~62 S~4 . .U I 

S74,SSI $ 27.~3.1 SI78.S~O SH.7JU SI~7.0H $~7.1174 

Sa-KW 5~.0 19 J9.4 17 11 296 !.1.4 

.. .c..,. 
~ 60.1 44 30 I B'l lH IS7 

I 602 ~~ 28 5 16Q Sl 4 ,. , 
•'. 

Wla .. KW )4 J n 0 207 0 I ll 0 

Sa >Up 
68 4b 0 1111 • o I 4 

0-l Ill 0 Q I 02 --
£-via ... I 113.672 10,1&2 107.S60 1• ',\71 JJ.06S 70,1bJ 

(KWib Plr ,_r) 
92,470 7,971 64,9)7 131,211 19,51 ~ .I'U41 

72.623 IS.S67 ss.ooo 123.02.1 IM% .ti.1JI 

l ntteiiiiDtal s 1.66) SJ.8110 $4.)62 SJ77 Sll,8li $1.620 

AIUiul Oloftt 
SI.~ZO $),640 SJ.891 SJ71 $11 ,494 SU!.C• 

$1 .}76 S'.420 SJ,420 s 177 Sll , l ll \ I 'I! 

t A am.a.ll onit'C' u dt(tned M OftC' \aXr 4 .111JU n· 
: h'" fipre u tout.h. *"* tt for CC'ftt.ral. lind lhltd tJ fot notth cltmat .rOM 



In order 10 fully aucu !he op<nting <OSI> for su dcs1cc&nl coolmg 11 11 nrte>sary 10 uKiudc 
lhc !;'J UU8< •nd i>J COS!> for ~i<ncntinalhe dcslcCOnl ,......,, The foll01"n8 l>bk sho"'l 
lhc g•s "'"8< by build1ng lyp< a.nd clin1>1c lOne. ' 

Gu Uutr for Gu l><slocanl Coolin& (lhornu/yr )' 

IJuUIIIIfl TFJH l-11 Offlrt SmOfflu Rnt4Uf#lfl /l.da/1 Gnu·,.,· SrAHI 

Soalb 

Ct~~tral 

North 

17,104 3,881 17,782 6,290 6.667 
·~ 

12,439 2,926 14,114 2.~66 1,926 

10,04S 2,409 11,821 2.109 2.~09 

.-

PHASE 2 - Cost~ Oetennlnatlon 

111C'l< rc•ults from the bulldtna JirrllllaiiOIU "'tt< !hen u.ed lo dctcrmmc lhc co•l·cffccll•cnc>S 
o ( g .. dc»cC3nl coohna 1n FPL'• ICfVIrC 1crr11ory. 'l'bc 1"1'0CI rnuh• by bu1khng I)J'C >nd 
chnutc :~.one wert then adjuste-d for the acltJal bu1ldmg stcxl '" Hond~ anJ tnpul 1n1u the· 
cost<fT«tJ\C:DC'U moc:kl~ 

I STEP 

ON£ 

lltc lftllt.ll C01t-<ffCCUVCneSJ run WU W1lh the: partJct~nt m Ccnti\C 

d"tcmunc the RIM Dnd PA.rtlctp.lnl Tt.:st rcaulta wnhout 1ru:cnu"c-' 
•umnanzes lho>c results for !he GSD and GSLO role cl>UCI

1 

lc\CI Ul to I.CfO to 
·l'bc fo lio" '"M IAhk 

Rate CliiD GSD GSLD 
RIM Tal ~~----~=--,,.,.1:-:6---~~-...,.1.3""2=-" 

P~Tctl 0.10 0.09 
J~~ _J so so 

I STEP 

TWO 

S 1ncc the 1n1hal CO$l•Cfftcllvcnctt runs returned a RIM I cat grco~tcr than I .0, bu1 th<" 
JlAJttCipillll Tat W'tU leu dan 1.0, \he; OC'AI atc:p w•> lo K'l 1hc lfKC'nth·c lc\cb lo the r oml 

I Gu <O!iU IIC booed on commerml ""' orSO.S611l>mn. 
• Tnp fiJul't fot Miami, nuddl~ fot Orlando, and chud for bcloon\·11lc clmutt JOnes. 
'The OS rate d.u.i•'al not ana.lyud bccllut the,..,. ckuccaru t«hnoJ.oJr •oukSn'l bC' t ppliC'•bl< cu 
•m>ll b\lillllns> 

6 

1/utrl 

~~.02 1 

Jl.)N 
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whore the Pllltlcopont Teot u equ.lto I 0 and dctcrnun< tf the n><»wc >1111 ha> • RIM rc\1 
¥1"'11« th>n 1.0. The follo"'llll "bl< Jhov.• tro... re•ulu. 

RIM Tar 
Plnkipolll Tar 
(DctDIJvt Wd 

CSD 
0.10 
1.00 

CS1.D 
0. 10 
!.00 

14.429 

Tbc ruuh of the COJI··dfrctl\'tncu nlUdcls •fw,.-s char gas df't.ICC"a nl coohng nnnot ~,u b01h 
the RIM ond lhc Portictp>nr Tnt for ""Y of the rv.o ntc du>e> Appcndu 2 conrouu thc­
corl'1:'ffcc:t•vcncu runs 

PHASE 3 • Technical Potential 

llreausc: p.o duiccant coolut¥ dtd oot pau both the RIM and P•mctpont Tnt>. the- thud 
phue of thi' project - T.chmcal PotentU.I - wu not nccc>ury 

PHASE 4 • Achievable Potential 

Smularly, bcciiUIC sn dCJICCillnl cuuhua;. tfnl nul p..~~ bvth lhc: KIM .a..oJ a•..rtl\,l.,..nf l ntA. d'C 
(<»unh phuc of 1hu pmJeCI Athlc\·ablc J'mcnu:al "~u not n<"C\"UJU)' 

7 



Gas Desiccant 
R&D Project 

Cooling 

Append ox 1: On~iiiAl Coli l!s111111tn and F mal Exr><ndotuo"' 

Appendox 2: GSD Coii·EITccu,...ncu Runs "1thout lnccnu••n 

AppendiX 3: GSI.O CO<t·Effccu•·mas Ruru wothout h.:cnii\U 

AppendJ• ~: GSO Cost·EITccth·cncu Runs ,.,th lnccnu•c• 

9 

23 
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Appendix 1 • Original Cost Estimates and Anal Expenditures 

Eodn .. t .. Final 

$0 so 
Acclvhy ll: 
Cost-EITcar.-c- ud ......_ PeP Ml .W S.o!O,OOO 
Aftalysll 

ActMrrm: 
Submit Fl.oal~ S$,000 

The fin>l expenditures wm: only SS,I&-1 w!ucb •'U SJ9,816 ~lo" our on,anal "'" nllm>l<> 
an our pctiuon. Th< reuon for th<: dca<uc u that O«•usc p.s desa~cant coohng wu not 
'-'O)I•dftCtl\'(• v.t did not h.J\"C: all tJK c·xpti\K'J tha i "t t-.pcclcd (m dOII1W, tllC' lllllrlc l 

mc.rch to de1cmunc th<: mork<t potcntal vflhc proJ«1 



Th< rollowing p.>gcs IlK lhc co~kl< Cc>Jl·~rrccrivtncu run ror lhc GSD '"" cW. "llMul 
any cus1omcr t_nctnlhu that wu summarizt.d on pait 6. 
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