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An Adaptive Galerkin Approach of the Indirect Boundary Element
Method for Calculating 3D Linear Magnetostatic Field

Abstract

The indirect boundary element method has some special advantages for the 3D linear
magnetostatic field calculation by using the equivalent magnetic surface charge. In
order to improve the accuracy of solutions and decrease the computational costs, an
adaptive Galerkin approach to solve the magnetostatic integral equation is presented
by using the h-type refinement technology. The basic idea of the proposed approach
can be summarized as follows. The error of magnetic flux density is globally minimized in
the Galerkin sense in the implementation, so the continuity error of magnetic flux
density of each element can be served as a criterion to guide the adaptive refinement.
The singularity of geometric corners and edges can be overcome due to the scheme of
the discretization of the integral equation with Galerkin's approach. In addition, a local
resolution technology is proposed, which leads to the minimal refined unknown. The
numerical examples show the proposed method is efficient and accurate by comparison
to the analytical solutions and the measured results.
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