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Study on the Regenerating Performance of Liquid
Desiccant in the Cooling/Dehumidification System
able to use a Solar Water Heater in Summer
(On the Analysis of Source Effect by the Design of Experiments)

K.H.Choi", B.C.Kim"", B.J.Kim"

* Dept. of Refrigeration & Air-conditioning Engincering, Pukyong National University
** Korea Institute of Construction Technology, Building Research Division

Abstract

With the possibility of hot water being able to be used as a heating source in a liquid
desiccant system, an experimental apparatus for regeneration of the liquid desiccant was
set up and series of experiments were conducted in a climate-controlled chamber. This
study was performed to ascertain the influences of experimental factors on regenerating
performance and to suggest the optimal combination of factors affecting regeneration rate.
Furthermore, in order to figure out the contribution ratio of the factors on regenerating
performance, a multi-way factorial design among the design of experiments was adopted.
According to experimental results, the most influential factor on regenerating performance
was temperature of the liquid desiccant and its contribution ratio was about 79.4%. In
addition, the optimal operating combination was as follows: 60C of solution temperature,
14 2 /min of solution flow rate, and 190m3/h of air volume.
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Fig. 1 The schematic of a proposed system
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Table 5. Table of factor B (flow rate)
and C (air volume)

Taick CT C2 C3 Thj

Bl 6.7 8.2 9.4 24.3

Solution temperature{T)

A1(40) | A2(50) | As(60)

. C1(100) | LID | 2.2(2) | 3.4(3)

(61) Co(145) | 1.4(4) | 2.8(5) | 4.0(6)

[ Gs(190) | 15(T) | 2.8(8) | 5.1(9)

Solution | |, fﬁ; (1000 | 1.200) | 2,510 | £.0012)
flow rate (15) ate Co(145) | 1.6(13) | 3.0(14) {4.8(15)
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C3(190) | 2.4(25) | 4.0(26) | 6.2(27)

B2 1.7 9.4 11.4 28.5

B3 8.2 10.0 12.6 30.8
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Table 4. Table of factor A(solution
temperature) and B(flow rate)
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Al 4.0 5.0 5.4 14.4
A2 7.8 9.1 9.8 26.7
A3 12.5 14.4 15.0 42.5
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Tk 22.60 2'7.0 334 | 83.6
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Table 6. Table of factor C (air volume)
and A (solution temperature)
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Table 7. Analysis of variance

Factor| S f \Y; FO p(%)
Al 44 | 2 1 22 [1760—51.2"|79.4%
Bl 24| 2| 12 -
cled| 21 32 -

AxB| 0.3 | 4 |0.075 -

AxC1 08| 4. | 02 -

BxC | 0.3 | 4 |0.075 -
el 0.1 ] 8 10.0125 -

e 103 24 | 0.43 - 20.6

T 15431 26| 2.1 100
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