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Abstract: The hybrid fundamental solution-based finite element method was proposed for heat conduction
problems. Firstly, 2 independent fields were assumed; the intra-element temperature field approximated
through the linear combination of fundamental solutions, and the auxiliary frame temperature field in the same
form as that in the conventional finite element method. Then, a modified variational functional was employed to
link the 2 independent fields and derive the finite element formulation. However, the accuracy of the method is
strongly dependent on the distribution and the number of source points. The source points were usually placed
on 2 fictitious boundaries outside the element; one is similar to the element shape, the other is a circular one.
Furthermore, the dual fictitious boundary scheme was proposed for comparison with the above fictitious
boundaries. With different configurations of source points, 2 typical numerical examples were given to demon-

strate the validity and the insensitivity to mesh distortion of the proposed method.
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Table 1 ~ Computation results for temperature v at the selected points

. HFS-FEM ABAQUS

. " souree point type 2%2 mesh 4x4 mesh 6%6 mesh 8x8 mesh 25%25 mesh
1 40.375 3 40.410 3 40.418 2 40.420 7

0.02 0.48 2 40.375 3 40.410 3 40.418 2 40.420 7 40.422 1
3 40.403 3 40.417 4 40.420 1 40.421 1
1 48.027 5 48.102 9 48.119 0 48.119 9

0.1 0.1 2 48.027 5 48.102 9 48.119 0 48.119 9 48.123 8
3 48.027 7 48.107 0 48.116 2 48.119°7
1 41,304 1 41.453 3 41.479 8 41.480 2

0.34 0.44 2 41.304 1 41.453 3 41.479 8 41.480 2 41.487 0

3 41.286 2 41.447 3 41.479 7 41.487 8
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Table 2 Computation results for heat flux component 4y, at the selected points

_ HFS-FEM ABAQUS

B " souree point bpe 2%2 mesh 4x4 mesh 6X6 mesh 88 mesh 2525 mesh
1 20.180 5 20.882 7 21.002 7 21.044 3

0.02 0.48 2 20.180 5 20.882 6 21.002 7 21.044 3 21.097 4
3 20.111 2 20.863 1 21.010 0 21.062 4
1 19.710 3 18.918 4 19.001 4 18.908 6

0.1 0.1 2 19.710 3 18.918 4 19.091 5 18.908 6 18.931 8
3 19.731'5 19.105 3 18.922 1 18.929 5
1 21.594 2 24.337 3 24.853 8 24.148 8

0.34 0.4 2 21.594 2 24.337 3 24.853 8 24.148 7 24.469 7
3 21.446 9 23.796 8 23.991 0 24.084 1
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Fig. 10 An eccentric annulus and the finite element meshes
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method element CPU time t¢py /s
HFS-FEM ( type 3) 78 0.07
78 0.1
ABAQUS

300 0.2
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