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Heat Charge Simulation Method to Calculate Steady-state Temperature
Field of Underground Heat Pipe

CHAI lJin-ai', LIANG Yong-chun®? Li Yan-mu'®, MENG Fan-feng', FANG Xiao-ming’, LI Yan-ming

(1. Department of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. Department of Electrical Engineering, Hebei University of Science and Technology, Shijiazhuang 050054, China;
3. Department of Mechanical and Electrical, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: In order to find a method that not only can reflect the cable’s actual situation turely but also can caculate the cable
temperature field simply and rapidly, a new method named heat charge simulation method was proposed to calculate the steady
temperature field of underground heat pipe according to the comparability of electric field and temperature filed. Based on the
equivalent quantity of heat exchange, the coefficient of air convection was replaced by the equivalent depth of soil. The
simulated heat charge was substituted for the loss in heat pipe core and for the effect of air on soil temperature field. The
constraint isothermal equations were established via mirror method. The Gaussian method was used to solve the equations and
calculate the steady temperature field of underground heat pipe. The trial and finite element method (FEM) simulation proves
that the heat charge simulation method is effective to calculate the steady temperature field of underground heat pipe.
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