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An Artificial Viscosity Based on the Subcell-Edged
Approximate Riemann Solver

ZHAI Chuan-lei, YONG Heng
(Institute of Applied Physics and Computational Mathematics
Beijing 100094, P.R.China)

Abstract: The artificial viscosity method is generally used to capture shock waves in the La-
grangian hydrodynamics algorithms, and the properties of the artificial viscosity influence the
simulation results essentially. A new artificial viscosity based on the subcell-edged approximate
Riemann solver was presented. This new method was prove to have the merits of momentum
conservation and satisfaction of entropy inequality. With the introduced limiters for the differ-
ences of velocities on the subcell edges, the presented artificial viscosity is able to distinguish
the shock wave from the isoentropic compression and satisfy the wave front invariance in the
spherical symmetric problems. Various numerical examples demonstrate the robustness and ef-

fectiveness of the new artificial viscosity.
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