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An Experimental Research of the Thermal Performance on Separated

Heat Pipe Flat Plate Solar Water Heater

ZONG Yi-wen', JIANG Lv-lin', CHEN Jun-hua®, LI Cui!
(1. School of Petroleum Engineering, Changzhou University, Changzhou 213016, China; 2. Changzhou
Institute of Engineering Technology, Changzhou 213164, China)

Abstract: A prototype of separated type heat pipe flat plate solar water heater was designed, which ap-
plied the core panels of flat plate solar collector and the evaporation of heat pipe to make a whole vane
forming tube evaporator, the heat pipe condensation end made into condenser stored in the tank, with
R134a as working fluid heating hot water in the system. The experiment was carried out in winter and in
spring under different working conditions, and the effects on solar radiation intensity, environment tem-
perature and water tank temperature were tested. The experimental results showed that the thermal effi-
ciency of the system was higher than ordinary split solar water heater, it completely solved the anti-freez-
ing problem in winter and provided basis for commercial application.
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Fig. 1 Separated type heat pipe flat plate solar water heater
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Fig. 2 The changing curve of radiation intensity and water tank tem-
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Fig. 3 The changing curve of radiation intensity and water tank tem-
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Table 1 Cumulative radiation summary of the winter and thermal efficiency

H 3 i (8] it/ C A/ C 2/ C AP/ R/ % IR/ C
2013 -01-09 8: 30~14: 30 10 28 18 14 927 50. 6 2.7~8.6
2013 -01-10 9: 00~15: 00 8 34 26 21 757 50. 2 0.1~10.8
2013 -01-11 9: 00~13: 30 23 43 20 20 142 41.7 1.4~8.6
2013 -01-12 9: 00~14: 00 30 16 16 15 830 42.5 1.6~14.6
2013 - 01 - 17 9: 00~15: 30 20 47 27 28 381 40.0 0.5~7.7
2013 -01-18 9: 00~15: 00 33 60 27 33 464 33.9 1.2~9.8
2013 -01-19 8: 30~15: 00 11 45 34 31 467 46. 7 3.2~14.5
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Fig. 4 The changing curve of radiation intensity and water tank tem-
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Fig. 5 The changing curve of radiation intensity and water tank tem-
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Table 2 Cumulative radiation summary of the winter and thermal efficiency

H 15 I 7] Wikt / C Zi/C W2/ C RG]/ k] Ly &I i/ C
2013 - 03 -02 9: 10~15: 30 19 56 37 37 673 41.3 5.5~13.1
2013 - 03 -03 8: 40~15: 30 14 54 40 40 122 41.9 6.4~13.4
2013 - 03 - 04 8: 40~15.: 30 16 55 39 36 805 44.5 9.7~21.3
2013 - 03 -05 9: 30~14. 00 47 68 21 25 407 34.7 10. 5~21. 6
2013 - 03 - 06 9: 00~14: 30 24 64 40 33 095 50. 8 16.2~27.5
2013 - 03 - 07 8: 30~14. 30 37 69 32 27 542 48. 8 16.2~26.4
2013 - 03 - 14 8: 45~15: 00 17 56 39 36 831 44.5 5.6~13.8
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