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Numerical study on the heat transfer characteristics of double
U-tube ground heat exchanger under seepage condition

Chen Shi, Yin Jixiang, Qiao Pengfei, Zhu Jianli
(College of Electrical and Power Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Based on the porous medium model, a three —dimensional double U —tube heat
exchanger heat transfer model considering groundwater seepage was established, and the effects of
seepage velocity and tube flow velocity on the temperature field of the heat exchanger were
investigated by numerical simulation method. Moreover, the comparison of heat transfer
performance was completed for the round tube (the cross—sectional aspect ratio {=1) with the flat—
oval tube ( is 0.54, 0.44, 034, respectively). The results show that increasing the seepage
velocity and the tube flow velocity can increase the heat transfer capacity of the tube. When {
decreases, the heat transfer capacity increases more in the inlet tube than the outlet tube, and
more in the vertically arranged tube than the horizontally arranged one. Reducing the aspect ratio
of the tube cross—section can reduce the thermal resistance of the borehole and improve the heat
exchange capacity of the tube, but it will also make the pressure drop of the tube increase, and
the thermal short—circuit loss is increase. When v=1.50x10° m/s, u=1.3 m/s, compared to the round
tube, the heat exchange capacity of the flat-oval tube with {=0.34 increases by 11.4%, the thermal
resistance of the borehole decreases by 20.52%, and the pressure drop increases by 24.32%.

Keywords: double U-tube; seepage; flat—oval tube; round tube; numerical simulation
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