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Abstract

This paper uses Diagonal Cartesian method for simulation of
incompressible flows over complex boundaries. The method
approximates the complex geometry boundaries using both Cartesian grid
lines and diagonal lines of grid nodes. Some examples indicate that the
approximate boundary made by Diagonal Cartesian method is more
accurate than by the traditional Saw-tooth Cartesian method under the
same grid size. Based on cell-center nodes on non-staggered grid,
momentum equations is discretized using Finite Analytical method in a
bigger control volume while continuous equation is discretized in a
smaller control volume. By this treatment, there is no need to define
pressure boundary condition and the wrong pressure check-board
phenomenon is eliminated. Finally the flow in a rotated cavity is

simulated to verify the validity of the above methods.

Keywords: Diagonal Cartesian method, complex geometry boundaries,

Finite Analytical method, non-staggered grid
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