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Study on Design and Test of a Novel Solar Collector

FENG Guohui, WANG Yuhan ,HUANG Kailiang ,LIANG Dong

(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract; The thermal performance of original flat plate solar collector has been studied and test-
ed. This paper was proposed to investigate a novel flat plate solar collector whose structure is more
reliable and the price is more acceptable. The heat collection efficiency and heat storage capacity
have been evaluated. The mature plate heat collector was disassembled and its structure and work-
ing principle were analyzed. The major technical feature was using the complementary advantages
of capillary and cement. By measuring the water temperature at the inlet and outlet of the collec-
tor , the heat collection efficiency and other performance parameters were calculated. Using capillar-
y to raise the contact area of working fluid and collector,so improve the performance of collector
and extend the time of heat collecting. Based on theoretical analysis the production costs of this no-
vel collector have slumped. The efficiency of collector reaches 42% and the water can be heated to
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43 C under solar radiation 850W/m’. The use of capillary tubes to increase the contact area be-

tween the working fluid and the collector and the heat storage capacity of the cement mortar makes

the heat collection efficiency and heat collection time of the new plate heat exchangers to be im-

proved,and the decrease of the production cost of the collectors also contributes to the promotion

of the solar energy industry.

Key words :solar energy ;the flat plate solar collector;thermal performance ;low cost
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Fig.1 Schematic diagram of heat collector structure
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Fig.2 Schematic diagram of heat collector section
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Fig.7 Schematic diagram of solar light incidence
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Table 1 Measured data of circulating flow condition

g SIEE SRR PHAR A )\ FK HJI F7K

/T ME/(W-m~?) /T iR/ T
1 13 585 19.5 20.7
2 13 605 20.3 21.5
3 14 668 21.3 22.6
4 14 760 22.3 23.9
5 16 860 23.4 25.3
6 16 843 24.5 26.4
7 19 906 25.6 27.6
8 19 932 27.9 31.5
9 20 964 31.0 33.7
10 20 1016 33.7 36.2
11 20 977 35.9 37.9
12 22 1134 38.1 40.3
13 22 1 087 40.5 41.3
14 22 992 40.9 42.0
14 23 1 066 41.7 42.5
15 23 1 045 2.5 43.1
16 23 976 4.6 43.0
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Fig. 12 Inlet and outlet temperature of heat collector
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Table 2 Measured data of direct current condition

- SRR SERPRBHERST Ak MK
/T ME/(W-m?) /T /T

1 17 820 17.5 21.6
2 17 852 17.5 20.7
3 18 925 17.3 19.2
4 19 970 17.1 18.9
5 19 460 15.9 17.2
6 19 377 15.7 16.5
7 19 660 15.3 16.7
8 20 840 15.2 16.6
9 20 870 15.3 16.7
10 20 760 15.8 17.0
11 21 906 15.6 16.7
12 21 965 15.8 17.1
13 21 935 16.0 17.3
14 23 1130 16.2 17.7
15 23 987 16.0 17.4
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Fig. 13 Inlet and outlet temperature of heat collector
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