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Computational Accuracy of Electric Field Analysis by Surface Charge Method

Hajime TSUBOI, Tomoyuki ASAHARA, Fujio KOBAYASHI and Takayoshi MISAKI

: ABSTRACT _

Electric field analysis is performed by using various types of boundary element
methods. In this paper, the computational accuracy of surface charge method, which is
an indirect method of boundary method, is investigated. The computational accuracy of
electric field is determined by the following three kinds of accuracy: the approximation
accuracy of boundary surfaces, the approximation accuracy of unknown variables on
boundary elements and the integration accuracy of coefficient matrix of simultaneous
equations. Here, it is described how the accuracy of eléctric field calculated by the
surface charge method is determined by the three kinds of accuracy.
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Fig. 1 Curved line element, (a) element, (b)
local coordinate.
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Fig.2 Cylinder electrode model for two-dimensional

problem and sphere electrode model for axisymmetric
problem.
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Fig.3 Computational errors of the electric field of the

cylinder electrode model and sphere electrode model
along the line /.
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Fig. 4 Dielectric cylinder model for two-dimensional
problem and dielectric sphere model for axisymmetric
problem. '
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Fig.5 Computational errors of the electric field of the dielectric
models along the line /.
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Fig. 6 21-freedom curved surface triangular element. Fig. 7 Sphere electrode model for three-dimensional
problems.
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Fig. 8 Computational errors of the sphere electrode model, (a) potential, (b) electric field.
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Table 1 Computational errors A maximum electric field strength on the electrode surface.
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Fig:. 9 Dielectric sphere model for mree-di_rheﬁsional problem.
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Fig. 10 Computational errors of the dielectric sphere model.
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Fig. 11 Subdivision of a triangular element.
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Fig. 12 Computational errors of the potential coefficient
p,° and the électric field coefficient £, (a) element,

(b) errors.
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