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Analysis on Influence of Groundwater on Heat
Exchange of Ground Heat Exchanger

LI Zekun, DU Zhenyu

(College of Civil Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract; The traditional heat transfer model cannot reflect the heat exchange influence of groundwater on the
ground heat exchanger,in order ro slove the problem, based on the geological conditions of the Loess Plateau
Region, the three-dimensional unsteady layered seepage heat transfer model of the ground heat exchanger is es-
tablished by Fluent fluid simulation software, and the accuracy of the model is verified by the experimental da-
ta. Under the conditions of different groundwater flow velocity and geotechnical porosity, the relationship be-
tween Peclet number with aquifer thickness as the characteristic length and the heat exchange of the ground
heat exchanger is studied by numerical simulation method. The results show that there is a pairing-number re-
lationship between heat exchange increase rate per unit well depth and Peclet number. When the Peclet number
is large, the groundwater can promote the heat exchange of ground heat exchanger. When the Peclet number is
small. the effect of groundwater heat exchange enhancement is not obvious, and even reverse. The new layered
seepage heat transfer model is obtained by modifying the thermal conductivity at the aquifer.
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Tab.1 Thermal physical property parameters of heat transfer model

A F1 R o/kg s m™’ a/ X107 m* « 57! A/We (m-«K)™! o/ % K/pm’
PE & 950 0.59 0. 44 — —
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Fig. 1 Model of ground heat exchanger

and rock-soil body (unit: m)
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Tab. 2 Related parameters of borehole and borehole internal (mm)
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Fig. 2 Grid independence verification
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Tab. 3 Comparison between simulation values and experimental values of water supply and return side temperatures
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Tab.5 Related parameters of rock-soil in each layer
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Fig.5 Simulation comparison between new model and Fluent model
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