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Transient Heat Conduction Analysis of Heat Dissipation Structure Based on Time

Domain Boundary Element Method

ZHOU Fenglin, YUAN Xiaohan, YU Jianghong, QIN Yu, PAN Xianyun
( College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of the transient heat conduction problem of radiator structure, firstly, based on the
thermodynamic theory, the integral equation of the problem can be derived through the governing equation of the
problem. Then, for the domain integral in the integral equation, the dual reciprocal boundary element method (DRBEM)
is used to obtain the boundary integral equation. Then the boundary is discretized to obtain the constant coefficient
differential equations. Finally, the precise integration method (PIM) is used to solve the equations, thus obtaining
the temperature results of the internal points. Based on the comparative analysis of the results between the boundary
element method and the finite element method calculation software workbench, the results show that the boundary
element method is characterized with the advantages of small amount of calculation but a high accuracy, which verifies
the high accuracy of the coupling solution of DRBEM and PIM as an alternative and effective numerical calculation
method for solving transient heat transfer problems.
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N At/s
W5 SRATR — 02 0.5 1.0 25

S 121685 122.644 123.117 123591 123.732 123.752
10 241435 242394 242.867 243341 243482 243.503
15 361185 362.144 362.617 363.091 363.232 363253
20 480935 481.894 482.367 482.841 482.982 483.003
25 600685 601.644 602.117 602.591 602.732 602.753
30 720435 721394 721.867 722341 722.482 722.503
35 840.185 841.144 841.617 842.091 842232 842253
40 959.935 960.894 961.367 961.841 961.983 962.003
45 1079.680 1080.640 1 081.120 1 081.590 1 081.730 1 081.750
50 1199.430 1200.390 1200.870 1201.340 1201.480 1 201.500
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