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Three-Dimensional Grid Generation Method for an Orthogonal Grid at the Boundary by
Using Boundary Element Method
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In the present paper, a method of nearly orthogonal grid generation in an arbitrary simply-connected 3D
domain will be presented. The method is a new direct and non-iterative scheme based on the concept of the
decomposition of the global orthogonal transformation into consecutive mapping of a conformal mapping
and an auxiliary orthogonal mapping, which was suggested by Kang and Leal [4]. In our numerical scheme.
Kang and Leal’s method is extended from 2D problems to 3D problems while the advantage of the non-
iterative algorithm is maintained. The essence of the present mapping method is that an iterative scheme
can be avoided by introducing a preliminary step. This preliminary step corresponds to a conformal map
and is based on the boundary element method(BEM). This scheme is applied to generate several nearly
orthogonal grid systems which are orthogonal at boundaries.
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Fig 1. Decomposition of orthogonal mapping
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Fig S. Grid generation around a cacades
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