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A novel high-resolution flux difference splitting scheme

HU Li-jun®', ZHAO Kun-lei’, YUAN Hai-zhuan®
(1. School of Mathematics and Statistics, Hengyang Normal University, Hengyang 421002, Chinaj;
2. ICMSEC, Academy of Mathematics and Systems Science,Chinese Academy of Sciences, Beijing 100190, China;

3. School of Mathematics and Computational Science, Xiangtan University. Xiangtan 411105, China)

Abstract: The conventional Roe scheme does not satisfy the entropy condition and encounters different
forms of instability in calculation of shocks,such as the postshock oscillations in slowly moving shocks
and the carbuncle phenomenon. Based on the Zha-Bilgen convection-pressure flux splitting method., a
novel flux difference splitting scheme is proposed. Using the theory of Jordan form,a flux difference
splitting method is constructed by adding generalized eigenvectors to calculate the convection subsystem.
The pressure subsystem has a complete set of linearly independent eigenvectors,so it can be calculated
by the conventional flux difference splitting scheme. In order to improve the resolution of contact
discontinuities,the boundary variation diminishing (BVD) algorithm is implemented to reconstruct the
density difference in the dissipation term of convection flux. The analysis of shock stability shows that
the new scheme can effectively reduce numerical errors and thus suppress the instability. A series of
numerical experiments demonstrate that the proposed flux difference splitting scheme has higher

resolution and better robustness than the Roe scheme.

Key words: compressible flow;flux difference splitting scheme;Zha-Bilgen splitting method;

boundary variation diminishing algorithm;high-resolution;robustness
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