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Posteriori Error Estimates for Adaptive Finite Element Analysis
of Electro and Magnetostatic Fields
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Abstract-This paper describes error estimate method for adapive finite element analysis of
two dimensional electrostatic and magnetostatic field problems. To estimate the local errors,
divergence theorem is used for electrostatic field and Ampere’s circuital law for magnetostatic field.
To confirm the effectiveness of the proposed error estimators, adaptive finite element computations
are performed using the proposed error estimators. The rates of convergence of global errors are
comparable with those of existing adaptive finite element schemes which make use of field continuity
conditions between element boundaries. This algorithm of error estimate can be easily implemented
because of its simplicity. Especially, when the value of charge in electrostatic field and the value
of currrent in magnetostatic field are to be figured out, this method is considerded to be preferable
to other approaches,
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Fig. 2 Flow chart for an adaptive finite element
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Fig. 3 A model for electrostatic problem and its

initial mesh.
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Fig. 4 Results of an adapiive finite element analysis using error estimate based on diver gence theorem.

(a) A refined mesh (b) Distribution of equipotential lines
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Fig. 5 Results of an adaptive finite element analysis using error estimate oased on the continuity of
electric flux and field.

(a) A refined mesh {(b) Distribution of equipotential lines
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Fig. 6 Rates of convergence of total errors for error estimates based on eq (3)and eq. (5)

{a) total error given by eq. (4) (b) total error give by ea. (6)
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Fig. 7 A model for magnetostatic problem and its

initial mesh.
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Fig. 8 Results of an adaptive finite element analysis using error estimate based on the

continuity of magnetic flux and field,
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Fig. 9 Results of an adaptive finite element analysis using error estimate based on the

continuity of magnetic flux and field.

(a) A refined mesh

(b} Distribution of flux lines
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(a) total error given by eq. (100  (b) total error given by eq. (12
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