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Numerical dissipation of upwind schemes in contact
discontinuity and their induced error

HAN Fang, WEI Yanxin, LIU Jun™
(School of Aeronautics and Astronautics, Dalian University of Technology, Dalian 116024, China)

Abstract; The numerical experiments of three upwind schemes in contact discontinuity were carried out on the numerical dissipation under
different flow field parameters, and the mechanism of numerical dissipation was analyzed. The numerical calculation results and theoretical analysis
show that when the flux vector splitting scheme is used for contact discontinuity calculation, if the flow field is static or there exists a subsonic region
in the flow field, the generation of density dissipation will induce numerical perturbation errors moving with characteristic velocity. These errors
have no effect on the magnitude of numerical dissipation, but it will affect the distribution of velocity and pressure parameters in the flow field, thus
changing the structure of the flow field. In two-dimensional flow fields, the mutual interference of the induced errors will produce numerous complex
small-scale structures, which bring difficulties to the flow field structure identification. Meanwhile, in the flow field with linear distribution of
density parameters, if the object reconstructed by the spatial discrete scheme is convective flux, using the flux vector splitting scheme to calculate
the flow field will generate numerical errors, making it difficult to reach the second order of computational accuracy.
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