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Study on the Heat Extraction Performance and
Soil Temperature Field of Buried Pipes in the Middle and Deep Layers under Seepage Action
Guo Zikang' Bao Lingling'? Chen Pengyun' Zhang Yonghuan' Liu Zhiming'
( 1.School of Energy and Environmental Engineering, Hebei University of Engineering, Handan, 056038;
2.Hebei Province HVAC Engineering Technology Innovation Center, Handan, 056038 )

[ Abstract] To investigate the effects of seepage on the outlet temperature of a medium-deep U-shaped buried tube heat
exchanger and on the thermal recovery characteristics of surrounding rock and soil, a three-dimensional heat transfer model for a
medium-deep buried heat exchanger was developed in Gambit and validated with measured data. The findings indicate that
groundwater seepage enhances the heat extraction performance of the exchanger, increasing the outlet temperature by 0.99 C.
When the groundwater seepage velocity exceeds u=1x10"m/s, its impact on heat exchanger performance becomes pronounced,
facilitating thermal recovery of the surrounding rock. Furthermore, an increase in rock and soil porosity effectively raises the outlet
temperature and promotes thermal recovery. Compared to shallow infiltration layers, deep infiltration layers have a greater impact
on the temperature at the outlet of buried pipes and the recovery of the surrounding rock temperature field.
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