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Heat and Mass Transfer Characteristics of LiCl Aqueous Solution
for a Plate Heat Exchanger Type Dehumidifier

.t .
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Korea Institute of Industrial Technology, Chung—nam, 331-825, Korea

(Received September 13, 2011, revision received November 17, 2011)

ABSTRACT: Experimental investigations were carried out to examine the heat and mass transfer
characteristics of LiCl aqueous solution for a plate heat exchanger type dehumidifier. Cooling
dehumidification was adopted vertical type heat exchanger. Also non woven fabric is attached
surface of the heat exchanger for spreadability of LiCl aqueous solution. Mass flow-rate of LiCl
aqueous solution and concentration were selected as experimental conditions. Also, In this study,
the effects of relative humidity of process air and velocity were investigated experimentally. As
a result of heat transfer coefficient and mass transfer coefficient of were increased film reynolds
number increased. heat transfer coefficient and mass transfer coefficient of LiCl aqueous solution
were 0.14~0.24 kW/m2C and 1.3x10-63~6.2x10-6 m/s respectively.

Key words: Absorption rate(57% &%), Dehumidification(# <), LiCl aqueous solution(LiCl 4~
£) Plate type dehumidifier(#& Al7])
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Table 1 Spec. of cooling dehumidifier
Value
500 mm
100 mm

3 mm

Parameter

Hight
Width
Depth
Width
Hight

Number of
channel

Size of Tube

3 mm

2 mm

Channel
28 ea

Non woven

tabric Thickness

0.4 mm

Front area
of airflow

10910 ° m”
(21.8 mmx*500 mm)

p

00000

!m J\ 2\
2
=
Q.0

Airsampler

Manometer I 4 &
Air sampler iy

@ Temperature sensor

(® Wet-bulb temperature sensor

(© concentratoin(Measuring flask)

Constant temp. bath

Volumertic ot
flow meter ¥ - H
: o

~

Blower

Air

Heater

Humidifier/
Evaporator

U
Constant temp. bath

Heat exchanger

Fig. 3 Schematic diagram of experimental apparatus.
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Table 2 Uncertainty of measurement

Parameters Value Unit
u(T) 5.10x10 - C
u(min) 2.23x10 kg /s
uc(Cin) 3.25x10 ° %
uc(mabs) 2.32x10° ke/s
uc(Qew) 425x10"° kW
uc(Qs) 4.02x10 " KW
uc(Qair) 3.75x10 " KW
uc(pB) 1.37x10 ° m/s
uc(hs) 4.83x10 kW/m’K
Nu =222 17
]{33
21(18)2 2%, AHFF S U Egx&
AAEst7] $18 Aol A(18)2 2t 4% #e
ZHEEH Aqbd A gk 3 B8 % 4ot
Table 20 44342 A7 LiCl &2 2%
of AFFFe gk 3 B8 % H o]ZHE AL

n 1
(X, — X)) (18)

(19)

Table 3¢ % w714 2571904 LiCl
g9 9 W BAAD 54 dolns] AF Y

Table 3 Experimental conditions

Parameters Ec)éﬁilrlltiirslt
. Inlet temperature, 7% C] 46
}1411(2:(1) Mass flowrate, ms.ilg/s] 1,35 79
Concentration, Ci[%] 35, 40, 45
Cooling | Inlet temperature, 7w, C] 32
water | Mass flowrate, mw,ilg/s] 111
Inlet temperature, 7ail C] 35
Precess | Volumetric air flowrate, 0.19, 0.38,
air Qai[CMM] 0.56
Relative humidity, @i[%] 50, 60, 70

Fig. 4(a) % Fig. 4(b)ell A2 3= dojxl 47
% (heat balance)® # %3 (mass balance)s
EPSiTh A Ay A 9 ARl A oF +20%
FoolA dAste A3E B
Fig. 5+ LiCl 899 =7} 35%, 40% 2 45%
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& e 1 ol ofu)
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golo] 8 FFFE L FEA9 ARGE 2
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+20% /
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.’
s 0.16 ,"
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© e ~ 20%
? y o 7
o” 0.12 /e 7
- 7/ e o
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% 0.08 ~ / - e
8 s S
= 7 e
- 7
5 g
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%
) Fd
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0.00
0.00 0.04 0.08 0.12 0.16 0.20
Heat transfer rate, QW [kW]
(a) heat balance
3.0
+20% /
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— /
£ Ve
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(b) mass balance.

Fig. 4 Heat and mass balance.
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