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Coupling Finite Elements and Analytical Solution for Electromagnetic
Field Analysis

& B o2 #H 2Y-F K OB R
(Un-Bae Kim - Jae-Myen Yang - Ki-Sik Lee - Dong-Il Yoo)

Abstract - This paper presents a coupling scheme, which couples an analytical
solution and the standard finite element, for analyzing the electromagnetic fields. The
former is a solution of the magnetic field in free space, i.e., the outer region of
boundary, and the latter represents the system with source currents and magnetic
materials in the inner region of boundary. The proposed method retains the sparsity
and symmetry of the final system matrix, the merits of the standard FEM. To verify
the usefulness of the proposed algorithm, an example which can be solved analytically
is chosen and analyzed. The results are compared with those of the standard FEM and
the analytic solutions.
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Fig. 2.1 System model for analysis.
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Fig. 2.2 Potentials on the boundary.
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Fig. 3.3 Magnetic flux distribution by standard
FEM.
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