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i CAH H Numerical Investigations on Improvement of Speed and Accuracy of Boundary
Element Method

L

Although the boundary element method (BEM) has been so far applied to various
engineering fields as the discretization method, it has two inherent demerits. First, after
discretized by the BEM, the initial-boundary-value problem of the governing equations is
transformed to the linear system whose coefficient matrix is not diagonally dominant. For this |
reason, not the stationary iterative methods but the direct methods can be applied to the BEM-
type linear system. Second, the accuracy of the numerical solution is considerably degraded in
the vicinity of the boundary because of the influence of the quasi-singular integration.

The main theme of the present paper is to research whether the above demerits can be
resolved. For the purpose of overcoming the first demerit, we investigate the applicability of
the iterative methods including the Krylov subspace methods to the BEM-type linear system.
Especially, the speed of the GMRES(k) method and that of the variable preconditioned
GMRES(k) method are estimated. The results of computations show that the variable
preconditioned GMRES(X) method is about twice faster than the Gaussian elimination method.
In this contrast, the speed of the GMRES(%) method is at most ninefold greater than that of the
Gaussian elimination method. Therefore, it might be said that the GMRES(%X) method could be
the best tool for solving the BEM-type linear system.

To resolve the accuracy degradation in the vicinity of the boundary, the high-order
regularized inner-point formula and the virtual-region method have been proposed by the
authors. The former is the natural extension of the regularized inner-point formula, whereas the
boundary-value problem is transformed to the inverse problem in the latter. The results of
computations show the accuracy degradation of the inner-point formula is successfully
suppressed by means of both proposed methods.

From the above results, it might be concluded that two inherent demerits of the BEM has
been resolved to some extent in the present paper.
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