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ABSTRACT

This study was performed to find out how much experimental factors influence on regeneration
performance in a solar air conditioning system. The experimental apparatus was set up In a
climate-controlled chamber where temperature and humidity could be kept constant. In order -to
investigate factors’ influence on the regeneration performance of the solar air conditioning system,
the model experiment was done using the 600mn X 600mn black painted aluminum regenerator. The
design and analysis of experiment were done by the design of experiments, especially the table of
orthogonal arrays. In order to find out how much experimental factors influence on regeneration
performance, the table of orthogonal arrays Ls(2) was used. According to the results, 1t was found

B 2Foll LA X|(Solar Energy) Vol. 20, No. 1, 2000 91



HEE o8 WY T2AARY AT FFE v A9 Vg B A7/ 7HEE 9

that the most influential factor to affect regeneration performance was the concentration of LiCl

solution. The next influential factors were a solar radiation, an air velocity, and the temperature of

LiCl solution in order.

yI-R N

Ve : Mean square of error

St ¢ Sum of squares

@ : Degree of freedom

o Contribution ratio [%]
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Fig. 1. The schematic of a solar air-
conditioning system
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Fig. 2. Indoor experimental apparatus with the
model regenerator
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-' _-Tabl'e 1. Level of factors

Level
Eactor Symbol | Level OfLevel 1
Solar radiation
(W/m) A 80 40
Ar (r‘l’]‘jl:)‘“ty B | 1 | 05
Solution flow rate
( £/min.) C 0.5 1
Solution
concentration(w.t.%) D a3 2
Solution
temperature(C) E ! 3

Table 2. Table of Orthogonal Arrays Lg(2”)

Factor | A B C D E e e Experiment
Number{ 1 2 3 4 5 6 7 | Combination
1 010(010[01{0]0]| ABeCoDoEn

2 01010111111} ABCDiE:

3 01110011} ABiCiDoEo

4 0j1f{1]1]1]0f0| ABICiDiE:

5 1{OJ1(0|[1{0]1| ABCIDE:

6 1101111101140 AlBCiDiEs

7 111100 1(1]0]| ABiCDeE:

8 1{110{1[0]0]1]| ABCDiEo
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Fig. 3. Regeneration rate on each condition

Table 3. Analysis of variance table

Factor| S |@| V | Fo |F.09| (%)
A 112511 (1125(11.06] 101 | 246
B |605|1] 605 5% 101 | 121
D 1805 1 |180.5]|17.75| 10.1 | 409
E 32 11 32 | 315] 101 52
e 3053|1017 - - 17.2
Sum | 416 | 7 - ~ ~ 100

*significant at 5 percent
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Fig. 4. Source effect of factor A
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Fig. 5. Source effect of factor B
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Fig. 6. Source effect of factor D
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Fig. 7. Source effect of factor E
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