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3D Adaptive Finite Element Method Using Edge Elements

Ryu Jae Seop, Koh Chang Seop, Hong Sun kix
Dept. of Electrical Engineering, Chungbuk National University, *Hoseo University

Abstract - A three dimensional adaptive finite element
analysis algorithm 1s developed. In the method, the
edge elements are used for field analysis, and the local
error in each element is estimated from the fact that
the magnetic field should satisfy the continuity
condition at the interface of the two adjacent elements.
Based on the estimated error, the elements which are
considered to have big error are divided into several
elements using the bisection method. The effectiveness
of the developed algorithm is proved through numerical
examples.
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Fig. 1. Algorithm of adaptive finite element method.
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Fig. 2. Interface of two adjacent elements
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Fig. 3. Mesh refinement by bisection method
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(b) Refined grid
Fig. 5. The initial and refined grids.

(a} Outside of the sphere
Fig. 6. Magnetic field distribution at the refined grid.

(b) Inside of the sphere

Table 1. Minimum solid angie of the worst elements.

Number of Number of Minimum
refinement Element solid angle
0 11 0.03178
1 78 0.02767
2 209 0.02047
3 846 0.02047
4 3898 0.02047
5 15501 0.02047
6 51297 0.01863
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Fig. 6. Model for 3D non-linear problem(TEAM]13)
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Fig. 7. B-H curve

Fig. 8. Flux distribution in steel
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Fig. 9. Flux density in the air under channel
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