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Numerical Study of Unsteady Hypersonic Shock modelling

Tzong-Hann Shieh'" > Meng-Rong Li* > Min-Chun Chen'

! Department of Aerospace and Systems Engineering ~ Feng Chia University ~
No. 100 Wenhwa Rd., Seatwen, Taichung, Taiwan 40724, R.O.C.
*Department of Mathematical Sciences + National Chengchi University
No. 64, Sec. 2, ZhiNan Rd., Wenshan District, Taipei City 11605, Taiwan R.O.C.

Abstract
In this study, a finite volume method computing code of 1D unsteady Euler equations computes the flow
field problem due to moving contact discontinuity face between two different species on both sides of the
shock tube. Consider the additional energy conservation equation and use the AUSMDYV Riemann solver to
compute and compare the 2 different kinds of flux limiters. Base on the additional energy conservation
equation, consider the different gradients and computing methods to analyze and validate the computing
accuracy of this researched code. The numerical result show that, the higher gradient methods can improve
the capturing capability of wave propagation in the area of expansion waves, but the non-physical
oscillations are reinforced near the contact discontinuity clearly. However, such problems of numerical

oscillations can be reduced by the modified calculating loop significantly.

Keywords : Euler equations, Riemann solver, flux limiter, contact discontinuity, numerical oscillation, shock

capturing, gradient method
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