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Simulation study on heat transfer characteristics of ground heat

exchangers with radial rectangular fins
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Abstract: To enhance the heat exchange performance of vertical ground heat exchangers (GHE) for
ground source heat pump system, a ground heat exchanger with radial rectangular fins was designed, and
ground heat transfer model was established. Matlab software was utilized to simulate and analyze the
effects of structure parameters and operation parameters of ground heat exchanger with radial rectangular
fins on the thermal performance of single U — tube and double U-tube ground heat exchangers. The
simulation results show that the heat exchange capacity per unit borehole depth of single—U and double-U
PE tube with 8 fins is 19.12% and 18.28% higher than that of the smooth U-tube, under the condition of
the inlet water temperature of 32 ‘C, the flow rate of 0.6 m/s and the buried depth of 100 m. According to
the correlation analysis between parameters and heat exchange capacity per unit borehole depth, the effect
of fin height and number of fins on heat exchange performance are most significant.
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