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Numerical Simulation of Solar Energy Storage in Trans-seasonal Soils
Guo Zhanquan Yuan Zhongxian Zhang Qi
( College of Environmental and Energy Engineering, Beijing University of Technology, Beijing, 100124 )

[ Abstract] In order to reduce the seasonal limitation of solar energy utilization, this paper takes solar energy as a background
of seasonal heat storage, and the soil is a heat storage medium. The ANSYS software is used to simulate the unsteady heat
exchange process of horizontal buried pipe and soil. Under the conditions of the same flow rate, pipe diameter, initial soil
temperature and running time, the effects of buried pipe depth, pipe fluid temperature, soil thermal property parameters and buried
pipe spacing on soil heat storage were discussed. The results show that for the three working conditions of buried depth of 1.5m,
2.0m and 2.5m, the soil with a buried depth of 2.5m has the largest heat storage capacity and the minimum buried heat of 1.5m. For
the three working conditions of fluid temperature of 60°C, 70°C, and 80°C, the temperature of the soil at 80°C is the largest, and the
heat storage at 60°C is the smallest. For the four soils of sand, clay, cinnamon and granite, cinnamon is the most favorable for heat
storage, and sand is the most unfavorable. For the four working conditions of buried pipe spacing of 2.8m, 3.2m, 3.6m and 4m, the
soil heat storage increases with the increase of the buried pipe spacing. When the pipe spacing is 4m, the soil heat storage is the
largest while 2.8m is the smallest.
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Fig.1 Schematic diagram of solar energy heat storage system
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Fig.2 Model diagram of horizontal buried pipe heat
accumulator
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Table 1 Physical parameters of soil and air
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Fig.3 3d grid diagram of regenerator and partial
enlarged view
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Fig.6 Soil temperature distribution cloud map at the

cross section corresponding to different fluid temperatures
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I3 RS B R = AN A B AR AR Y 3B R
WA (D) AT R 153 32T 735

NP R R 2 I FRAR R 1) - 4 VAR )
BB N 4.41GT. 6.97G]. 8.92G). HIRMIE
TEAHEFERMAIRE EE2RER, BEAHRT
RAENEERRKE T HAALE (LR D, 35
EAF BRI J5, HEAE W E ST HAb -85,
Bk, Sttt HERGE LR KN
W, R R E R I, PR IS RE
XL E il 8 BT

20 -

e sk [CES

Rt 1
BRe S

B8 ARILIEMANTIREHRE

Fig.8 Soil heat storage of different soil types
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Fig.10 Soil heat storage at different buried pipe spacings
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