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Abstract

Liquiddesiccantmaterial,suchaslithiumchloride(LiCl)orhalidesaltsareusuallyusedonairconditioningapplicationforcontrolling

thehumidityofhighOutdoorAir(OA).Solarenergyisusuallyusedtoheattheliquidinregenerationprocessofthosedesiccant.The

masstransferitselfisdrivenbythetemperaturedifferentbetweentheliquiddesiccantandtheinputair.Thisexperimentstudyis

analyzingthecharacteristicoftheaqueousLiCl-airtemperaturedifferentinvariancespecificgravity.especiallyinrangeoftemperature

differentusingthesolarenergyastheheatgenerator.

TheexperimenthasdonebyvariatingtheconcentrationoftheLiClwithspecificgravity1.210and1.150.Forthecomparisonthepure

waterisalsoused.Theresultshowthatthemasstransferrateisincreasedineveryvariationastheincreasesofthetemperature

different.andtheweekeraqueoussolutionoftheLiClthehighestmasstransfercoefficient
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Nomenclature

 :Concentration(mol/m
3
)

 :Humidity(kgm/kgda)

 :Partialpressure

 :Mass(kg)

 :Volume(m3)

 :Molarmass(kg/mol)

 :masstransfercoefficient(m/s)

 :masstransferrate(mol/s)

1.Introduction

Liquiddesiccantairconditionersarean

approach toeffectively managehumidity

under challenging conditions such as

buildings with high outdoor air (OA)

requirements located in humid regions.

They remove moisture and latentheat

(and,possibly,sensibleheat)from process

airviaaliquiddesiccantmaterial,suchas

lithium chloride(LiCl)orhalidesalts.[1,2]

LiquiddesiccantAC hastwoessential

components,anabsorberandaregenerator.

Inabasicconfiguration,strongandcooled

liquid desiccantflowsinto theabsorber

and down through a packed bed of

granularparticles(orotherenhancedmass
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transfersurfaceorpacking).Inregeneration

phase,the weak and heated desiccant

meetsthecool airtogettheheatand

masstransfer.Theregenerationphasecan

be driven by solar energy that is

renewable,cleanandfree.Thereforethe

characteristicofthedesiccantespecially

related to it performances should be

studieddeeply.

Duetotheimportanceofthecharacteristic

ofthe mass transferin desiccant,this

studywillanalyzethemasstransferrate

forthelithiumchloride(LiCl)typedesiccant.

This study is focused in regeneration

process driven by temperature different

thatusually generated by solarenergy.

Thebestperformanceoftheprocessthe

saverenergywillbeobtained.

2.Experimentalapparatus

Experimentapparatusin thisstudy is

simple,anisolatedchamberishalffilled

with desiccant.then theairisflowed

troughthesurfaceofthatliquiddesiccant.

Thetemperaturebeforeandafterpassing

thesurfacearemonitored.thedetailofthe

apparatuscanbeseeninfigure1.

Picture1experimentalapparatus

Theblowerissmallcentrifugalfansingle

inletproviding air flow 30 m3/s.The

chamberwallisfullyisolatedtoavoidheat

losses.Table1showsthedetailconfiguration

oftheapparatus.

parameter value

Chambermaterial Plastic

area 0.14x0.28m2

height 0.1m

liquidheight 0.05m

table1.Apparatusconfiguration

3.Experimentalmethod

Theexperimentwasdonebyvaryingthe

airLiClspecificgravityin2and3and

alsocompareitwithpurewater.Theother

parameters are controlled at constant

value.

Theexperimentisstartedwithheating

theliquidinspecifictemperature(70°C).

and then turn thebloweron and start

monitoring theallsensordataincluding

theairpropertiesoftheinletandoutlet

andalsotheliquidtemperature.Table3

shows the parameters used in this

experiment.

parameter value

LiClspecificdensityvariation 1.210and1.150

LiClinitialtemperature 70°C

airinputproperties 27%RH,21°C

airve;ocity 1.2m/s

table3.experimentalparameters

Properties ofairare calculated using

ASHRAE standard formula [4]. Data

obtainedfrom experimentaretemperature

andrelativehumidityoftheairinputand

outputofstructured packed tower.The

humidityratioisdefinedusingthisformula

 


(1)

aslongastherelativehumidityandthe
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saturatedpressureareknown,thepartial

pressure of water vapor is obtained.

Saturation vapor pressure which is a

functionoftemperaturecanbecalculated

usingEq2.

ln 









where

 ×


  

 ×


  ×

 ×


  

(2)

using the air temperature and relative

humiditydatagotfrom thesensorsputin

inputandoutputofthechamber,thevapor

pressure is obtained. And then the

humidityratiooftheaircanbecalculated

byEq.3

  


(3)

Formulas to get the moisture

concentrationaredescribedinEq4-Eq

12.

  


(4)

   

  
(5)

    

  
(6)

   


(7)

   


(8)

basedonEq4,themassofthemoistureis

obtainedasEq.9

   (9)

   


(10)

4.Resultsanddiscussions

Fig.1showsthecomparison between

humidity different and temperature

different.the higher humidity different

showsthewatertransferredfrom liquid

intotheairstream ishigher.Thepure

watershowsthehigherhumiditydifferent

betweeninletandoutletfollowingbyweak

LiClconcentration (γ 1.150)and strong

LiCl(γ 1.210).Both ofthem show the

incrementofthehumiditydifferentasthe

temperatureincreases.

Figure1Humiditydifferent

Masstransferrateisobtainedfrom above

equation.Inthisfigure.themasstransferrateof

thepurewatershowsthehighestperformances.
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Figure2Masstransferrate

Themasstransfercoefficientisobtainedfrom

upperequationandcanbeseenfromfigure2

bellow

Figure3masstransfercoefficient

themasstransfercoefficientisrelatedtothe

masstransferrate,butasshownanFig3that

thecurveisparabolic,itsmeanthereisa

minimumtemperaturedifferentonperformance

profiles.Hencethestudyaboutthisshouldbe

developedmoretogetmoredetailabout

thisphenomena.

Conclusions

Experimentalresultsofcorrelationbetween

theaqueouslithiumchloride-airtemperature

differenthasalreadydonewithresults

theweakersolutionofLiClwillperform

highermasstransferrateindicatedwith

thehighermasstransfercoefficient.
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