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APPLICATION OF MOVING LEAST SQUARE METHOD IN CHIMERA GRID METHOD

K. Lee! S. Lee™ and J.Y. Cho®

Chimera grid methods have been widely used in Computational Fluid Dynamics due to its simplicity in
constructing grid systems over complex bodies, and suitability for unsteady flow computations with bodies in relative
motion. However, the interpolation procedure for ensuring the continuity of the solution over overlapped regions fails
when the so-called orphan cells are present. We have adopted the MLS(Moving Least Squares) method to replace
commonly used linear interpolations in order to alleviate the difficulty associated with the orphan cells. MLS is one
of the interpolation methods used in mesh-less methods. A number of examples with MLS are presented to show the

validity and the accuracy of the method.
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Fig. 1 Normal Interpolations in 1-D Problem.

Fig. 2 Orphan cell Interpolations in 1-D Problem.
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Fig. 4 Conceptual Explanation of

g (x) = p* (x)a(x)
W (x) u(x,) =1,
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MLS (Moving Least Square)

Method.
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Fig. 7 MLS for Multiple Overlap.
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Fig. 8 Computational Results without orphan cell.
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Fig. 9 Grid Convergence Test without orphan cell.
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Fig. 10 Computational Results with orphan cell.
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Fig. 11 Grid Convergence Test with orphan cell.
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Fig. 12 Computational Results without orphan cell.
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Fig. 16 Grid System for 2-Dimensional Wing Store Problem. Time(second)
@X,Y

——e—— MLS - theta
———— — Bilin - theta

Trajectories
KN

_3\\\\l\\\\l\\\\l\\\\l\\\\l\\\\l

Fig. 17 Isobar Contour for 2-Dimensional Wing Store Problem. 0 2 N Time(seecond) 8 10 12
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Fig. 18 Trajectories of a heavy store separating from an airfoil,
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Fig. 19 Trajectories of a light store separating from an airfoil,
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