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4 . INTRODUCTION N( A
In tropical countries like Indonesia, humidity levels are generally high, with relatively ® / \
constant temperatures. This explanation emphasizes that in a room, the responsibility of . | o uetfed dkkc, 2009 (Namerical) | The model is validated with the

regulating humidity and air temperature to ensure comfort is significant. —&— Mesquita dkk., 2006 (Numerical) data obtained in the literature

~—+—— Present Model (Numerical) i [1]_[2] at the same Operating
conditions and assumptions.
Fig. 2 indicates that comparison
with literatures values show a

In recent years, new innovations have been developed in household air conditioning with the
concept of desiccant fluid [1]. The reason for this innovation, as explained earlier by [2], is due
to growing concerns over electricity costs, grid stability, and global warming. These concerns
have led to alternative energy sources and a primary focus on energy efficiency.
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The purpose of this research is to test the system scheme and types of liquid 6 ;‘3 deviation less than 5% for a
desiccants used to enhance air quality by reducing humidity. It aims to determine the wide range of inlet desiccant
transfers performance of aqueous LiCl and CaCl, liquid desiccants by numerical means, 5.5 mass flowrates.
including the process of reducing water content in the air by the absorption of water content /
in the air by the liquid desiccant and the heat and mass transfer phenomena that occur with 50 . p : : ” "
the liquid desiccants. The research is conducted numerically by simultaneously solving heat o 3

) ] o ] o . Inlet Liquid Desiccant Mass Flow Rate (kg/s) x 10
and mass transfer equations using the finite difference method explicitly, with the changes of Figure 2. Model validation 20
properties values of the liquid desiccant in each control volume.
The differences in fluid characteristics and properties between the aqueous LiCl and /

CaCl, solution. remarsz\bly affect the reducti(?n water content from the air. The-performance of Fig. 3 indicates that during the 2T

an aqueous. L|.CI solution with a concentration of 40% (wt. of 'L|CI) in absorbing water vapor orocess of absorbing water =

from. thg air is better. than that of.the agueous C.aCI2 solution. Apart from performance, vapor from the air, the liquid 0528'

cons!dermg the. corro:slve nature of L|C! an-d the.relatlvely cheaper price of CaCl,, CaCl, can be desiccant leads to an g

considered a fairly reliable alternative liquid desiccant. insignificant increase of the ‘é - |
\ ) desiccant  temperature for a

about 3 °C and a decrease of - Alr Temperature I
( \ air temperature for about 1 °C . ===Hquid DE=ICoaNt TEmpErstre
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With the dimensions of 1 meter high and 0.5 meters width, in the Figure 3. Temperature Distribution
dehumidification system, several control volumes are divided. The heat and mass transfer u - - - - - -
process inside the control volume is shown in Figure 1. el B Anusous Liti Selutions A0RWl . | \
| _ ., The  differences in  fluid
L : ~, 10} —a— Aqueous CaCl, Solutions 40% (Wt) characteristics and properties of
\rd,[-.md,f,cd,i s \m:de,m | g’: o the aqueous LiCl and CaCl,
| ¥ Hai=Hyt Haa ! . solutions remarkably affect the
Ay, Aqu, Hy : § 9t . reduction water content from
A ; £ st the air. Fig. 4 indicates that the
A= Rmp A (Ca = G € \\9\ water absorption performance
A7 B A (e = 1) ! g} i of an aqueous LiCl solution with
o = APy Tae ! s —° a concentration of 40% (wt. of
\ e = Tai ® Ha \ Too =Tas=8Ta . ' LiCl) is better than that of the
E:;‘{:;m :::;:::j:: : 7 - - . . - - aqueous CaCl, solution, 15%
f Mas = Mgas ! o 5 higher compared to the LiCl
: : : a-ﬂ_ . , Inlet Liquid Desiccant Mass Flow Rate (kg/s) x 10 solution
i : : Hye = Hg; — H, | Figure 4. Effect of solution flowrate on the k ' /
| v . . \_ humidity ratio Yy
(a) (b)
Figure 1. Schematic of the desiccant absorption process (a) and wettability of the 4 N
desiccant over vertical plate CO N C L U SI o N S
Governing equations  The model can predict the heat and mass transfer process in the liquid desiccant systems

with a good agreement compared to the literature.
* The LiCl solution exhibits higher performance in absorbing water vapor from the air

The system is divided into two parts; air side and desiccant fluid side.
compared to the CaCl, solution. This is because the LiCl solution has a lower saturation

* Mass balance in air side

. . _ _ . pressure than the CaCl, solution. Y
Z m = mMgq; + My; —Am;, —Mgge —Mye =0
( )
e m
Z‘m = ‘n'ld’l- +Amv —n'ld’e =0
* Energy balance in air side [1] A. K. Hueffed, L. M. Chamra, and P. J. Mago, “A simplified model of heat and mass transfer
- T, . c aT, A AH. = 0 between air and falling-film desiccant in a parallel-plate dehumidifier,” J Heat Transfer, vol.
MaalPaa > -+ MyCPy 75—~ = AQc — AHy = 131, no. 5, pp. 1-7, May 2009, doi: 10.1115/1.3082420.
. o . _ [2] L. C. S. Mesquita, S. J. Harrison, and D. Thomey, “Modeling of heat and mass transfer in
* Energy balance in the liquid desiccant side parallel plate liquid-desiccant dehumidifiers,” Solar Energy, vol. 80, no. 11, pp. 1475-1482,

| oT, . . T, ! .
MaaCPaq a_za + m,Cp, a_za —AQ. — AH; = 0 Nov. 2006, doi: 10.1016/j.solener.2006.03.003.
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