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An algorithm for automatic polyhedral grid generation

for fluid load on ice breaker
Kwang-Leol Jeong(NEXTfoam), Sang—Heon Han(NEXTfoam)

Q of

The grid generation is an essential process to analyze fluid load on ice breaker using computational fluid dynamics
(CFD). However, it takes very many efforts and much time to generate quality grid. To reduce such efforts and time,
various automatic grid generators are developed. However, almost automatic grid generator has difficulties with
defining body shape exactly especially sharp edge. In this paper, an automatic grid generation algorithm based on
octree refinement and cut—cell method is introduced. For fine grid arrangement around body boundary, the cells
around body boundaries are refined by octree refinement algorithm. The body boundaries are defined by cut—cell
method connecting the intersecting points between grid lines and body boundaries. However, the intersection points
cannot define the sharp edges of bodies. To define the sharp edges, other intersecting points between grid faces and
sharp edges are also defined and the intersecting points are added to body boundary faces. cut—cell method usually
generates very small cells. such small cells are make the CFD solution unstable because of high Courant number. In
this research, the short grid line, small grid face and small volume cells are removed by merging the grid points. The
boundary layer grids are generated by extracting the body boundary faces in normal direction and grid points near the
body boundary also moved. For continuous points movement, displacements of fluid cells are obtained by solving
laplace equation.
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