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Abstract

This research investigated the use of Lithium Chloride (LICl) and Calcium Chloride (CaCl) solutions
as liquid desiccants for moisture absorption from air. The desiccant solution was stored in a reservoir
located at the base of the liquid desiccant dehumidifier unit and circulated by a dedicated pump. The
entire system was installed inside a test room measuring 2 m x 2 m x 2 m to reduce the latent heat
load of a small-scale split-type air conditioning system. The experimental chamber was constructed
with 0.2 m thick Expanded Polystyrene: EPS insulated walls. The test conditions were established as
follows: indoor air temperatures were set at 30°C 35°C and 40°C, with corresponding relative humidity
levels of 70% 80% and 90%. The results showed that the electrical energy consumption of the air
conditioner without a desiccant system ranged from 0.182-0.192 kWh at 30°C 0.208-0.255 kWh at 35°C
and 0.259-0.337 kWh at 40°C. When LiCl solution was used as the moisture absorbent, the electrical energy
consumption of the air conditioner decreased by 0.020-0.020 kWh at 30°C, 0.011-0.042 kWh at 35°C,
and 0.040-0.082 kWh at 40°C. Similarly, when CaCl  solution was applied, the energy consumption
was reduced by 0.036-0.043 kWh at 30°C -0.005-0.036 kWh at 35°C, and 0.019-0.064 kWh at 40°C.
The maximum reduction in electricity consumption achieved by the LiCl solution was 24%, while
the CaCl solution achieved a maximum reduction of 23.62%. In terms of comparative performance,
CaCl2 showed better energy-saving potential at 30°C, both solutions performed comparably at 35°C,

and LiCl demonstrated superior performance at 40°C.

Keywords: air-condition, dehumidifier, energy save, liquid desiccant
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35 80 255 213 42 16.47
90 255 239 16 6.27
70 290 238 52 17.93
40 80 283 243 40 14.13
90 337 255 82 24.33
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agUnansnaaesyad 3 nnslindaalalii
Tneldiadosuivoniandsainiigaduanududae
asavany CaCl a7 audiuldinfigamgiin
guaranufougeduiivinaauiouluainis
Ju (Q)) vinmntuduluaunguiiiaieglugag
690.36-1122.14 kJ ileiUnn3esusuarniaduna
1 s Tsnuessouluonniedu (Q, ) Indides
funszansazangldgaduaudusenauasazans
lannsovuzusauveslediluennidlduds (kumar
et al., 2022) dregluyie 450.82-504.64 kJ ludu
Unaesideumeuentiosiimemenusdadnananelu
vowSueme (0, ) fireglugas 52.46-80.58 kJ
finsiasuudadluauanizenmanigusniieasy
oA feunszemdoud g fiiatufandumss

¥ dy ¥ a1 1
anufouvasoinmatuluiemaaes (0, ) fidnegly

424 198.06-656.64 kJ Antduipeaz 74.59-89.69 lng
fnsernslindanulihiedesusueima fimnnslde
Tutg 172-305 W-h inndacdusnsnaiunslalaiin
YauAIsslSuanmaensdiuveeinazulutes
naaeaiinislindsanulnieglugas 139-273 W-h da
A519 5 lunsiSeuifisusasimsauydoamd ey
Tniseminsadesusuenailaldarsazans CaCl,
fuindesusuemaildansarars Cacl Tunsgadu
ALY LiloNsANYIMISASINSAUU ANy
Tiivenasesuuene unuioudieulugunisld
nasulin mi@ﬂ%’wmu%uimST%aWiazaw CaCl,
SnmmsAuFemdsnulnihiivsensaldgaani

(P )64 W-h @swan1siUSeuiiiou fan1s19 6

save

AN 7 ATILARIUSIAUNEIUANNTIUVRIRINATULAL N TEAINTOUTDINTNARDIYAT 3
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f1919 5

M15719U5uuN 1518 Wi vesn snmaesyail 3

gaumgil DB AuAuduTmS Vhnunsliwdsnu  Sevazvamdsny  Usinansldwdeanu
°C Sowas ndhdunsenaiun  Indhaldtuennedu  Indhivenmeaty
W-h W-h W-h
70 219 74.59 163
30 80 172 80.56 139
90 211 78.11 165
70 250 85.33 213
35 80 260 85.28 219
90 282 85.66 241
70 263 89.75 239
40 80 295 89.51 264
90 305 89.69 273
A15°9 6

m7USEUTEUN1sUSIIN Tl veun snnaesyail 1 uagnisnaasiyni 3

gaumgil DB RH  amsldwaenulnih  dnisldwaseuluin HaR19AIY NARIIAIU
°C % wSasUSuaImA L?Jmﬂ%"mgﬂm'm%u WAIIU WA
TN RN L) W-h W-h \Jusovas
W-h
70 189 163 26 13.76
30 80 182 139 43 23.63
90 192 165 27 14.06
70 208 213 -5 -2.40
35 80 255 219 36 14.12
90 255 241 14 5.49
70 290 239 51 17.59
40 80 283 264 19 6.71
90 337 273 64 18.99
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d3UNan1sAY
mﬂmﬂ‘i’fmiazma@ms&’fumm%ﬂummﬂL‘flu
nan 1 Flusnounisdaldiadesusuoina fisziu
gaungdl 30 °C DB 3 nnsldansazane LiCl iWuda
andunnutuluena Wisuifeutumsldansazane
CaCl wud msldansazany CaCl difnanmlunis
annislawasuldilafinia LiCl awunsadiean
mslindanulniivesniesuivoinaligean @n
udosay 23.63 fianuiuduimifesas 80 7
sEAvRmMQil 35 °C DB Wisuieuiusynitenisly
@13azany LICL fuasazane CaCl wudi ansazany
Wwanwiedinuamlndisety feuiudininsievay
80 anunsatizann1siindanulnivesedesusuana
Iigean Anluseway 16.47uay 14.11 aud1dU waz
wud CaCl Tneauildiunnududuingi snin
Sovag 70 fisyfugumgdl 40 °C DB Wisuiisuiunis
Idansazany LiCl Auansazane CaCl wud ansazany
LiCl fifneamlunisdizannisionasauluinlanna
CaCl, finnszduanutuduivg arunsotieannisld
wianulwihveardosuenedligegn Anduievas
24.33 fautuduimiZes 90
nan1sVaaesiildnaudeiuaenadeiu
woAnssuvedansazaneiuandluniunnauduius
seinenUitlagiaveaTazane fugamngiinisly
UYDIANTALZANYUDY Aqueous solutions of lithium
and calcium chlorides: — Property formulations
for use in air conditioning equipment design
(Conde, 2004) Filunisnaaesldinionansazarei
aosuialidanududulaeuamiidu 0.6 Jafisane
Tiansarasannsogadunruduainendld 910
ununmnsifuasazats Licl figumgll 30 uay
35 °C DB fosnsanududulneuiavesansazansd
0.46 uag 0.47 AWy & CaCl foenseadudu
Tngnavesansazansdl 0.51 uay 0.52 ANUEFU 92
wiildmnudesnisanududuresasazaneiiioga
%’Umm%uﬁ@mmﬁ 30 ey 35 °C DB v09@158%a1y
waewiaiinuuansreiuliintn lddnenim
Tunsgaduannuduainernialndidesiudsnal
Auansalun1sUsEndandsnulndifsaiy wad

aaunndl 40°C DB a15a¥ans LiCl Apdn1sA18Ly

9 Y
[

Fulppinavesaisazatsd 0.48 diuansazans CaCl,
Foin1sanududulasinavesaisavatsd 0.56 43
AnaLANFNafsnn s l3gamgfdi 40 °C DB ansazane
LiCl ammgm%’umm%ﬂﬁmﬂﬂdw wrognslsiiniiang
gaunnil 30-40°C asazaneiaesslinannindioan
sl nulnilueissusvenielsidusdad

Tunmsidenldasaraeiiiegaduaudu mn
WsantiesmnuAud ansazane CaCl Slnnavange
\leaanniisanfignndn ansazane LiCl Useanm 5-10
wih ndeyaduduiildaniomnasvaseiniadl
Arwduduinsgemuin mnidaadosuinimuda
aruduluoinimzndusudureunaiiinesdifuves
\nsesUsuormAanelunan 10-20 iiilaedannaini
ihlasenanviefisveuaiesusuenne usludiu
vosmslinisananuduiigngeduainarsazasdu
Fodlnategnetion 30 uiiisazanusnanauty
Tugneld Inedanmannnsislautuduinsfianas
ogaiulddalugaanadingn dumnidaeies
Ufuomeniouiuinosgaduauduagliiinnis
annslindanulumgaduaudumseauduly
omafazgnndusiiureanmeenluneuiinesdifu
yosnsosuemiadadudoddanislinuvennies
gaduamiuiiazdasgaduautuiewduna 1
Fluareudaniosiuerne

nsiaganaaeIn1sUsendanasaulii
Tneldgagaduainudulngldaisazats LiCl waz
ansazany CaCl Wushgadu daiidedndnlunisnnass
agna1eUsens wu Galiiszuufuaninansavany
Fodliissrmeihdeanufoudiofuanmansazans
Falallf@nwiAeafussornaivmzanlunisgadu
ArmEUIINe NI Mrdumsiinsmnaeadia oy
walun1sUsgndandsnudaaunindsdu osan
miAfeildAnwifeivans CaCl, U3ansSosay 74
wazdslailsvinnswaaesivansazany CaCl fifiam
U3avTigant uaranaAfedliAnwifiesensarane
LiCl uag CaCl uazdsliilsvinsnaasaulouiiioy
fuansazaneviindu
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