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Fig. 1 Solar chimney test system
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Fig. 2 The total irradiance varies with time
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Fig. 3 GHI with heat storage layer temperature variation
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Fig. 4 Thermal reservoir temperature uniformity analysis
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Fig. 5 Temperature distribution of heat storage layer
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HEAT COLLECTING CHARACTERISTICS ANALYSIS OF
SOLAR HEAT COLLECTING SHED BASED ON
LOCAL LATITUDE

Nie Jing', Cai Qilong', Tian Rui'?, Zhang Weiwei', Guo Zirui', Ruan Qiang’
(1. College of Energy and Power Engineering , Inner Mongolia University of Technology, Hohhot 010051, China;
2. Key Laboratory of Wind Energy and Solar Energy of the Ministry of Education, Hohhot 010051, China;

3. Hohhot Chengfa Heating Co., Ltd., Hohhot 010010, China)

Abstract: Taking heat collecting characteristics of heat collecting shed with solar chimney as the research object, 40°
slope angle of solar chimney was used to carry out the experimental test. At this slope angle, the analyses of maximum
temperature, the uniformity of the temperature field, and the wall Nu number of heat storage layer in heat collecting shed
under different total solar irradiance were carried out. The results show that with increases of total solar irradiance, the
maximum temperature and temperature field uniformity of heat storage layer have different change trend. The fitting of the
correlation between the criteria for turbulent forced convection heat transfer is carried out, the least square method is
used to obtain that Re is between 1.3x10* and 3.0x10° and Pr is between 0.694 and 0.703, for the correlation between
turbulence forced convection heat transfer criterion and slope angle of solar chimney for heat collecting shed based on
local latitude, coupling coefficient is 0.9261.

Keywords: solar chimney; Nu nmuber; temperature field; slope angle of solar chimney for heat collecting shed



