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Analysis of Numerical Shock Instability
and a Hybrid Curing Method

HU Li-jun, YUAN Li
(LSEC( Chinese Academy of Sciences) ; Institute of Computational
Mathematics and Scientific/ Engineering Computing ,
Academy of Mathematics and Systems Science,

Chinese Academy of Sciences, Beijing 100190, P.R.China)

Abstract: HLLC is a high resolution scheme, which can capture shock, contact discontinuity
and rarefaction wave accurately. But when it is used to calculate multidimensional problems,
the phenomenon of numerical shock instability may appear near the strong shock. Compared
with the HLLC scheme, the FORCE scheme is stable near the strong shock, and the related nu-
merical dissipation is lower than that of the HLL scheme. The stability of HLLC and FORCE un-
der special conditions was analyzed, a hybrid scheme combining the HLLC and FORCE schemes
in a special way was constructed, and a switching function to invoke the hybrid scheme in the
transverse direction of the shock wave was defined. Numerical experiments demonstrate that
the hybrid scheme not only presents good stability near the strong shock, but also retains the
high resolution of HLLC.

Key words: numerical shock instability; analysis of stability; HLLC-FORCE hybrid scheme;
MUSCL reconstruction
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