R E ¥ B W % £ (JASCOME)
BEM:F7/0y—a>7 7L v ZRREBN
(1994%£ 6 B)

JASCOME
Proc. of BTEC-94
June 1994

PO ABE S R X % ERERE S
—2RILT7 77 AMBNDOILH—

bl BRokifes

REGULAR BOUNDARY INTEGRAL SOLUTION WITH DUAL AND COMPLEMENTARY
VARIATIONAL FORMULATIONS APPLIED TO TWO-DIMENSIONAL LAPLACE

. PROBLEMS

Yukio KAGAWA and Yonghao SUN

Regular Boundary Integral Elements are employed for the dual and complementary variational
formulations of Laplace problems. In this method, the problems are defined only on the boundary as
usual, but like in the Charge Simulation Method(CSM), the source terms are arranged outside the
domain so that the singular integrals can be avoided. Some Laplace problems are analyzed and the
usefulness is discussed in comparison with direct BEM. The scalar potential and electric displacement
vector potential functions are used in the dual and complementary formulations, with which the upper
and lower bounds of the system energy or the capacitance can also accurately be evaluated.
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Figure 1 An example of Laplace field with boundary elements,
nodes and simulated charges
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(a) Equal ¢ lines of
the BEM solution

Figure 2 Potential distributions

(b) Equal ¢ lines of the
solution of the proposed method
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Figure 3 Potential error distributions
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(a) A pair of long coaxial conductors (b) Boundary el nodes and simulated charges
for a quarter of the cross-section

Figure 4 Another example of Laplace field
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(a) Equal ¢ lines of the BEM solution (b) Equal ¢ lines of the solution of the proposed method
Figure 5 Potential distributions
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(a) Boundary conditions for a square closed domain (a") Boundary conditions for a quarter of the cross-section
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Figure 6 Problems and soluti Iculated by the proposed method
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Figure 7 Convergence in energy with the number
of elements increased (closed square)
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