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Studies on the Performance of a New Type Solar Wall with Heat Pipe
Chen Xingfei! You Zhanping! Wang Ya’nan' Zhou Shujun®
( 1.School of mechanical engineering, Shijiazhuang Tiedao University, Shijiazhuang, 050043;
2.Hebei air conditioning engineering installation Co., Ltd, Shijiazhuang, 050000 )

[ Abstract] A new type of solar heat pipe collector wall combined with the building envelope construction is established. Solar
energy is transferred from outdoor to radiation plate through the built-in gravity heat pipe. As the end of indoor heating system,
radiation plate radiates heat into indoor directly. Experimental and numerical studies show that the efficiency is relatively high and
the instantaneous efficiency can reach 79.4% after optimization. The performance of the system is higher when the ratio of area
between the contact area of heat pipe with collector or radiator plate to the area of collector or radiator plate is 18.4%. Through
rotating heat transfer core of heat pipe, most heat is prevented from entering indoor.
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Fig.1 Structural sketch of heat pipe wall
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Table 1 Instantaneous efficiency of solar heat pipe

collector wall system
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Table2 Comparison of simulated and experimental data
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10:00 297.1 52.8 52.3 0.9% 23.0 23.5 2.2%
11:00 391.6 64.2 64.5 0.5% 26.2 26.8 2.3%
12:00 419.2 70.8 67.5 4.7% 27.6 28.1 1.8%
13:00 387.6 73.5 66.8 9.1% 30.0 29.0 3.5%
14:00 297.6 69.8 55.9 19.9% 27.8 26.6 4.3%
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Fig.5 Average temperature of collector or radiator plate
after optimizing
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