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Analysis of Numerical Instability of AUSM-type Schemes
Kyu Hong Kim* Kyung-Tae Lee*, Chongam Kim** and Oh Hyun Rho**

ABSTRACT

Numerical stability is studied based on numerics and mathematics. It is frequently
observed in the region where velocity is zero. In that region, the Euler equations have
numerous solutions and, thus, it is impossible to determine a unique solution with only
governing equations. However, a unique solution can be determined by additional outer
flow conditions or outer numerical disturbances. This peculiarity of Euler equations can
cause shock instability in shock discontinuity calculation since the information or a unique
solution under undisturbed conditions is lost by disturbances. In this reason, the numerical
scheme consistent with Euler equations cannot remove shock instability completely.
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