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Influences of Artificial Viscosity Terms

on Unsteady Calculation of Low-Speed Flowfield

Junichi Mukai (JAXA)

ABSTRACT

When computational simulation for low Mach number flows is conducted with a compressible flow solver, its
performance deteriorates in terms of both convergence speed and accuracy. The deterioration of accuracy is caused by
excessive artificial viscosity in low Mach flow regions. In order to improve convergence of an iterative method, a local
preconditioning method for low speed flow is frequently used. The preconditioning method minimizes the wave speed
range between a particle wave and an acoustic wave. When the preconditioning method is applied to an upwind scheme,
its artificial viscous terms need to be modified by preconditioning matrix. This modification cures the accuracy
problem of calculated flows in the low-Mach flow regions. In this paper, the effects of the preconditioning method on

unsteady calculation of flows around an airfoil are discussed.
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