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Heat transfer simulation for ground heat exchangers with varying heat fluxes

TANG Changfu'*, ZHANG Wenyong"?, ZHU Wenwei'"*, YU Xianzhong'?, LIU Guijian’

(1. Exploration Research Institute , Anhui Provincial Bureau of Coal Geology, Hefei 230088, China;
2. He fei Research Center of Shallow Geothermal Engineering and Technology, Hefei 230088, China;
3. School of Earth and Space Science , University of Science and Technology of China , Hefei 230026, China)

Abstract: Based on the superposition principle and uniform inlet fluid temperature assumption, the semi-
analytical solution to heat transferring of ground heat exchangers (GHEs) with varying heat fluxes was
built and validated. The effects of load imbalance and heat interference were further examined. Results
indicate that the heat transfer capacity for individual boreholes in GHE depends on the strength of heat
interference. If the heat rejected into the ground is greater than the heat absorbed from the ground, the
outlet fluid temperature of GHE increases gradually every year. Case study indicates that the outlet fluid
temperature of GHE, compared with that in the first year, increases about 0.8 “C in the 10th year. The
capacity of heat rejection for the GHE becomes smaller with stronger heat interference.
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Fig. 1 Schematic for GHE with multiple boreholes
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Fig. 2 The average heat flux and the result of heat transfer simulation for GHE
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Tab.1 Experimental parameters of heat transfer for GHE
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Fig. 3 Monthly average outlet fluid temperatures for GHE
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