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Fig. 1  Sketch for scaled boundary finite element

method
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Fig. 2 Sketch for the first example using scaled

boundary finite element method
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Tab. 1 Maximum and mean square error's
comparison between different methods
for potential calculation
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RBF(65) 3.731 9X107* 0.040 1

SBFEM(32) 3.956 0 X104 0.119 2
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Fig. 3 Potential isolines of analytical and SBFEM solutions (Example 1)
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Tab. 2 Potential calculation result comparison between different methods
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Scaled boundary finite element method

for analysis of electrostatic field problems
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Abstract: The scaled boundary finite element method (SBFEM) is a novel semi-analytical technique, which

combines the advantages of the finite element method and the boundary element method with unique

properties of its own. The solution in the radial direction is analytical, so the simulation precision of this

method is high. This method can meet the boundary condition of the infinity automatically. Based on Laplace

equation, a weighted residual approach and coordinate transformation between scaled and Cartesian coordinate

are used to derive the scaled boundary finite element equations. The formulation for the calculation of electric

potential and field is also addressed. Numerical examples are provided and compared with the results of

analytical solution and other numerical methods. It has been shown that the proposed method yields quick

convergence and less amount of computation time.,

Key words: electrostatic field; scaled boundary finite element method; Laplace equation; complex boundary



