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Analysis of 2D Transient Heat Conduction Problems
With the Element-Free Galerkin Method
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(School of Mathematical Sciences, Chongqing Normal University,
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Abstract: The element-free Galerkin ( EFG) method was introduced to solve 2D transient heat conduction
problems. Firstly, with the 2nd-order BDF scheme to address the time derivative term, the original problem
was transformed into a series of time-independent mixed boundary value problems. Then, the penalty method
was adopted to treat the Dirichlet boundary condition, and the element-free Galerkin method was established
for 2D transient heat conduction problems. Finally, based on the error results of the moving least squares ap-
proximation, the error estimation of the element-free Galerkin method for 2D transient heat conduction prob-
lems was derived in detail. Numerical examples show that, the calculation results are in good agreement with
the analytical solutions or the existing numerical solutions, and the EFG method has higher calculation accuracy
and better convergence.
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Table 1 The comparison of the relative errors obtained with 3 numerical methods
exact CVMM CVRKP EFG
t/s point " I/ (A T=Tyl /T) /% 7/ (T=T/T) /% 7,/ \T=T,1/T) /%
A 0.904 8 0.907 2 0.265 0.924 2 2.144 0.904 8 0.000
0.1 B 0.279 6 0.280 5 0.322 0.285 6 2.146 0.279 8 0.072
c -0.860 6 -0.859 0 0.186 -0.8415 2.219 -0.860 9 0.035
A 0.740 8 0.742 5 0.229 0.757 3 2.227 0.740 8 0.000
0.3 B 0.228 9 0.229 3 0.175 0.233 9 2.184 0.229 1 0.087
C -0.704 6 -0.702 8 0.255 -0.689 4 2.157 -0.704 9 0.043
A 0.606 5 0.607 6 0.182 0.621 0 2.391 0.606 5 0.000
0.5 B 0.187 4 0.187 9 0.267 0.1915 2.188 0.187 6 0.107
C -0.576 8 -0.575 7 0.191 -0.565 8 1.907 -0.577 2 0.069
A 0.496 6 0.498 1 0.302 0.513 1 3.323 0.496 5 0.020
0.7 B 0.153 5 0.154 0 0.326 0.159 9 4.169 0.153 7 0.130
c -0.472 3 -0.470 1 0.466 -0.455 9 3.472 -0.472 6 0.064
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0.7 s I (R BSC(ELFff FARI X5 25 81 7 2 1, [R) s8R Y 4 A8 2 TG A T ( CVMIML) 961 R & 725 o o ) A 1
(CVRKP) 22 fy 48 B —[E 5 A AT LUR B ERG e 5 B 3 030k 1 | B A0 T 29 A by .
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