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Automatic Multi-Block Grid Generation Technique Based on Delaunay Triangulation

A
"

Byoungsoo Kim

In this paper. a new automatic multi-block grid generation technique for general 2D regions
is introduced. According to this simple and robust method, the domain of interest is first
triangulated by using Delaunay triangulation of boundary points, and then geometric
information of those triangles is used to obtain block topology. Once block boundaries are
obtained. structured grid for each block is generated such that grid lines have Co—continuity
across inter-block boundaries. In the final step of the present method, an elliptic grid
generation method is applied to smoothen grid distribution for each block and also to
re-locate the inter-block boundaries, and eventually to achieve a globally smooth
multi-block structured grid systerﬁ with C'-continuity.

Keywords® numerical grid generation, automatic grid generation, multi-block structured grid,

Delaunay triangulation
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Fig. 1 A domain with its Medial Axis
and inscribing circles
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Fig. 2 Block generation procedure: (a) Domain boundary with boundary points distriouted on
it, (b) Delaunay Triangulation showing three types of triangles, (¢) Trnangles with cdges
for block houndary, (d) Block bhoundaries
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(a) Initial grids (b) Final grids

Fig. 3 An example of grid redistribution by elliptic grid generation scheme
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Fig. 4 An example for a rectangular region with a circular body
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Fig. 5 Examples for simplified polygonal regions: (a) Delaunay triangulartion and block
boundaries for a triangular region, (b) Final grid for a triangular region, (c¢) Final grid for
a pentagonal region
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Fig. 6 Example of multiple cylinders in a circular outer boundary: (a) Domain boundary, (b)
Block boundaries, (c) Algebraic grid system, (d) Final grid system
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Fig. 7 Example of multiple cvlinders in a rectangular outer boundary: (a) Domain boundary.
(b} Block boundaries, {(c) Algebraic grid system, (d) Final grid system
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Fig. 8 Examples of polygonal regions with cylindrical inner boundaries
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Fig. 9 Examples of rectangular region with 4 arbitrarilv distributed cvlinders of different sizes
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