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‘Whole New Approach for Solving Nonlinear Wave Propagation Including Shock Waves based on.Non-conservative
Formulation
Masashi Kanamori (Japan Aerospace Exploration Agency)

Abstract

Whole new scheme for solving nonlinear wave propagation including shock waves based on non-conservative formulation is introduced in

this paper. It is generally believed that such phenomena should be computed with the schemes based on conservative formulation because
of numerical stability for treating shock waves. However, such schemes often suffer from compromise between stability and accuracy.
Our new scheme, named Burgers-Hayes CIP method, successfully achieves much accurate solution while keeping computational stability

around shock waves.
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Figurel Schematic of nonlinear wave propagation based
on characteristics
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Figure2 Distortion of waveform and its potential
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Exact solution

Shock

Figure3 Concrete processes of Burgers-Hayes CIP method
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Figure4 Solutions of one-sawtooth problem using several
schemes including BHCIP for c(u) = 0.1+ u
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Figure5 Solutions of one-sawtooth problem using several
schemes including BHCIP for c(u) =1+ u
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Figure6 Time history of error from exact solution, Egs. (11) and (12), in the three left columns and error versus grid

spacing in the right-most column; all cases above have ¢ = 1
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