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RESEARCH ON ADAPTIVE ARTIFICIAL VISCOSITY AND SHOCK DETECTING
METHOD FOR HYPERBOLIC SYSTEMS OF CONSERVATION LAWS

CHEN Bei SHEN Yiging
(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract In this paper, we combine the adaptive artificial viscosity method with the shock detecting method for
solving hyperbolic system of conservation laws. The Adaptive artificial viscosity method is simple, conceptual
clear and computational inexpensive; however it is difficult to balance guarantying nonlinear stability of the
scheme which needs to add sufficient artificial viscosity and reducing dissipation which requires minimal
artificial viscosity, so the adaptive artificial viscosity method usually overly smears the shock region and is
sensitive to artificial viscosity coefficient. Combining with an effective shock detecting method, the adaptive
artificial viscosity method can accurately add enough artificial viscosity in the vicinity of discontinuities, and
completely eliminate the unnecessary dissipation for the smooth area. Numerical experiments show that, since
the region affected by the artificial viscosity has become smaller, the possible range of artificial viscosity
coefficient becomes wider. In this paper, the adaptive artificial viscosity coefficients are proportional to the size
of the weak local residual, which is sufficiently large (~ A , where A is a discrete small scale) in the shock
regions, much smaller (~ A , where « is close to 2) near the contact waves, and very small (~ A’ ) in the
smooth parts of the computed solution. The 7. shock detector is used.

Key words hyperbolic system of conservation laws, adaptive artificial viscosity, shock detecting, weak local
residual
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