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Computation of the flow field with moving boundary by using Cartesian grid
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A finite difference method for the simulation using Cartesian grid is expected to be an alternate solution for the
problems where the conventional unstructured or structured grid formulation has been widely used. In this method,
we can eliminate the cost for the grid generation, because the distance from the adjacent stencils to the body
boundary is integrated into the finite difference formulation. In our previous report, we proposed the scheme with
better stability and accuracy for the momentum equation based on the analysis of 1 dimensional advection and
dissipation equation. We also proposed the method to determine the pressure at internal stencil that should be
consistent to the ones at adjacent stencils. This report shows that the proposed method can be applied for a flow field
around a transforming body, where the grid generation was severe over-head for the simulation by the conventional

method.
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Fig.l1 Velocity reference at fixed boundary
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Fig.2 Velocity reference at moving boundary
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Fig.3 Cells to be used for boundary pressure estimation
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Fig.4 Leading edge having muliiple pressure values
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Fig.5 Edge boundary with internal stencils
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Fig.7 Boundary information structure associated with outside
near boundary stencils
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Fig. 8 Boundary of right side and left Side
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Fig. 9 Cartesian grid system (Inner Grid)
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Fig.16 Cp and Cr(Time = 30.00 30.7)
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