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Heat transfer calculation influence of pile geothermal ground exchanger
ignoring the thermal property difference between grout and soil

Huang Guangqin' , Lu Jun® , Yang Xiaofeng'
(1. Department of National Defense Architecture Planning & Environmental Engineering of Logistical Engineering University,
Chongqing 401331,P. R. China; 2. Faculty of Urban Construction and Environmental Engineering,Chongqing University,
Chongqing 400045 ,P. R. China)

Abstract ; Pile geothermal heat exchanger is characterized by bigger pile diameter and shallow buried depth,
and current studies presented the analytical solution models only considering soil conduction ignoring the
thermal property difference between grout and soil which would induce the calculation error for big pile
diameter. A conduction numerical solution model considering the thermal property difference was developed
to analyze the heat transfer influence of pile geothermal heat exchanger induced by thermal parameter
difference. Results showed that conductivity difference had little impact on the heat transfer when the
operation time was long and the difference of specific heat would induce big error of the ground heat
exchanger design capacity and the bigger the pile diameter was,the more obvious the calculation error.
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Fig. 1 Analytical solution model which ignores the thermal

properties difference between grout and soil
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Hg.2 Numerical solution model which considers the thermal

properties difference between grout and soil
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Fig.3 Grid generation of numerical model
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Fig. 4 Validation of numerical model
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Fig.5 Wall comprehensive thermal resistance under

difference grout conductivity
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Fig. 6 Error induced by difference of conductivity
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