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Fig. 9 Density contours of the shock diffraction problem
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Fig. 10 Density contours of the Rayleigh-Taylor instability problem
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Fig. 11 Density contours of the shock/boundary layer

interaction problem
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Fig. 12 Density distribution along the bottom wall
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A robust HLLC scheme and stability analysis

HU Li-jun®', YUAN Hai-zhuan?
(1. College of Mathematics and Statistics, Hengyang Normal University, Hengyang 421002, China;
2. School of Mathematics and Computational Science, Xiangtan University, Xiangtan 411105 ,C&' a)

Abstract : Godunov-type numerical methods that can accurately capture contact wave and/('s arjwave,such
as the popular HLLC scheme, will cause shock anomalies when used in Slmulatm‘g\ personic flow
problems. The stability analysis of HLLC scheme shows that all perturbations in tlge f{ow direction are
damped,but the perturbations of density and shear velocity in the transvers ‘d{re&tlon are undamped.
The 2D Sedov blast wave problem with special symmetry demonstrates fo pSe relationship between
transverse flux and instability. The pressure ratio and Mach number 3 3 uséd to detect the transverse

interfaces in the subsonic region of numerical shock layer,and a sh le HLLC scheme is proposed

by adding the viscosity of entropy wave and shear wave to nurﬁ\en al}fluxes at these interfaces. The
analysis shows that all perturbations in the transverse dlrecu n age damped with the help of viscosity of
entropy wave and shear wave. A series of numerical tegﬁt show that the new scheme can not only
successfully suppress all kinds of shock anomalies, buf&l%o retain the merit of low dissipation of the

original HLLC scheme. k \

Key words: hypersonic flow; HLLC scheme; carb'tm le phenomenon;entropy wave viscosity; shear wave

viscosity;shock instability ‘\/'
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