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Simulation of Flows with Moving Boundaries Using Unstructured
Chimera Grid Method

Ni Saizhen, Zhang Xing, He Guowei
LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing, 100190

Abstract In this paper, an unstructured Chimera grid method is developed to simulate flows with
moving boundaries. A ‘hole-cutting’ method is used to determine the inter-grid
boundary and a neighbor-to-neighbor algorithm is deployed to search the donor cell for
each interior boundary point. The finite volume method (FVM) is used to discretize the
governing equations. A second-order upwind scheme is used for the discretization of
convective term and the Crank-Nicholson scheme is used for the temporal dicretization.
The SIMPLEC algorithm is used to couple the pressure with the velocity. A
moving-mesh method is used to deal with the moving boundaries in an inertial frame
of reference. First, flow past an oscillating cylinder is simulated and the results are in
good agreement with other computational data in literatures. It demonstrates the
capability of our method in handling moving boundaries. Then the horizontal
locomotion for a vertical oscillating elliptic foil is also simulated, and we find that the
slim and weight foil is easy to get a unidirectional locomotion.

Keywords Chimera grid, unstructured grid, moving boundary, N-S equations, SIMPLEC
algorithm



