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Numerical Tests on Lax-Wendroff Difference Scheme with Artificial
Viscosity and Its Variations by the Two-Step Method

By Takayuki AKI

This paper describes results of test computations on the Lax-Wendroff difference scheme
and its two varaitions by the two-step method. All of these methods include the so-called
artificial vsciosity which plays an important role in preventing nonlinear instabilities.

The first aim of the present tests was to make a numerical check on the stability condition

which was proposed in the literature.

range of values of the viscosity coefficient.

A series of test computations was performed over a

It was found that allowable values of the

mesh ratio in the computations were always in excess of the values predicted by the proposed
condition and were not so strongly dependent on the viscosity coefficient.
Secondly as a representative of flow variables, the shapes of pressure curves were examined

in relation to the mesh ratios and the magnitudes of the viscosity coeflicient.

In the case of

small values of the viscosity coefficient(1.0~2.0) and larger (but not the largest possible) values
of the mesh ratio, shapes with the most damped oscillation could be obtained.

The usefulness of these diffrence schemes to analyze multiple interactions of the gas dynamic
discontinuities can be also shown by sample computations for the problems of end-wall reflec-
tion in a shock tube or head-on collison of two shock waves.
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