Proceedings of the 9th International Workshop on the Physics of Compressible Turbulent Mixing July 2004

ON THE MUTUAL PENETRATIONS OF TWO GASES
SUBMITTED TO THE RICHTMYER-MESHKOV INSTABILITY:
NUMERICAL STUDY

Jéerdme Giordano, Yves Burtschell, Guiloume Layes, Georges Jourdan and Lazhar Houds s -
USTI UMR CNRS 6595 Technopdle de Chateau Gombert 13453 Marseille: ﬁ UNIVERSITE

=PROVENCE

Introduction

Numetrical model

o
== [polytechnique
e
A laser sheet experimental diagnostic technique has been developed in our laboratory to Our numerical code is based on the discretization of Navier-Stokes's equations by a finte volume
study the mutual penetration of two gases submitted to the Richtmyer-Meshkov instability: method. A second order scheme, for both space and time, with a Van Leer slope limiter has been used.
Moreover, convective fluxes are calculated with an exact Riemann solver, diffusive fluxes are estimated

Due to the difficulties encountered in the interpretation of experimental frames, an on site by the means of a centered finite difference method.

numerical support appears to be very welcomed. Indeed, the thin nitrocellulose membrane, . ' . .
The geometry and the fluid flow are supposed to be in 2D. The flow is laminar.

which initially separates the two gases, disturbs the laser sheet diffusion and creates sur-
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exposed zones on the fim. Thus, the exact locdlization of the interface is impossible. Wall L IncidentShock
By the mean of our code, CARBUR, we are able to simulate these experiments and _ T . Wave
gives the evolution of the two gases, as well as the access of physical variables, as Siteeien 2 (ar Spase (e Cogem 2 s > M= 12
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Results & Discussion \ w0 m

In the present work, we have studied the evolution of an heavyllight interface (air/He) submitted to a shock
wave acceleration. The simulation correctly describes the distortion mechanisms, even in non-linear regime.
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Linear regime before re-shock.
The mixing has not started
yet.
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Numerical results are in good agreement with experiments.

Just after the re-shock,

Conclusion

The distortion mechanisms and the shock wave reflections are well simulated. Non-inear regime after re-

shock.
W | Increase of the mixing.

The evolution of the bubble and the spke interface is wel described before re-shock, compared to
experimental position.

For later times, a turbulence model will be added.
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