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Modification of MUSCL Scheme for Application of Non-uniform Grid

Ay s/ s A
Kim, Byung Hyun / Han, Kun Yeon

Abstract

This paper presents a new and simple technique to perform MUSCL reconstruction for solving 2D
shallow water equations. The modified MUSCL scheme uses weighted area ratio to apply non-uniform
grid in stead of the previous method that equally distributed the difference of conservation variables
to each interface. The suggested method can physically reconstruct conservation variables in case of
uniform grid as well as non-uniform grid. In this study, Unsplit scheme applicable to unstructured
grid is used and efficient slope limiter of TVD scheme is used to control numerical oscillation which
can be occurred in modified MUSCL scheme. For accurate and efficient treatment of bed slope term,
the modified MUSCL scheme is coupled with the surface gradient method. The finite volume model
applied to suggested scheme 1is verified through a comparison between numerical solution and
laboratory measurements data such as the simulations of isolated building test case and Bellos’'s dam
break test case.

Keywords : modified MUSCL scheme, non-uniform grid, weighted area ratio, grid reconstruction,

high—order accuracy
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