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The weighted essentially non-oscillatory method (Jiang & Shu 1996; Shu 1999) is applied to study the
evolution of single- and two-mode Richtmyer-Meshkov instability-induced mixing. The numerical method
is validated using two-dimensional simulations of the Mach 1.21 air/SF¢ shock tube experiments of
Collins and Jacobs (2002) that include reshock of the evolving interface. The flow structure and
perturbation amplitude growth obtained from the simulations are shown to be in very good agreement with
the corresponding experimental data. The amplitude growth is also compared to the growth predicted by
several nonlinear analytical models.

High-resolution, three-dimensional simulations are performed to study the spatial structure, spectra, and
statistics in the Mach 1.5 air/SF¢ shock tube experiment of Vetter and Sturtevant (1995). The interfacial
perturbation, including the embedded wire mesh, is modeled following the two-scale representation of
Cohen et al. (2002). The mixing layer width is compared to the experimental data. The time-evolution of
the kinetic energy spectra corresponding to velocity fluctuations in both the streamwise and spanwise
directions and the density variance spectra are investigated. The balance of terms in the kinetic energy and
enstrophy evolution equations is studied to provide insight into the baroclinic production and vortex
stretching mechanisms that drive the instability and turbulence. Simulations using different orders of
spatial accuracy are compared at different grid resolutions to investigate the dependence of quantities on
the resolution.

This work was performed under the auspices of the U.S. Department of Energy by the University of
California, Lawrence Livermore National Laboratory under Contract No. W-7405-Eng-48.

References

Cohen, R. H., Dannevik, W. P., Dimits, A. M., Eliason, D. E., Mirin, A. A., Zhou, Y., Porter, D. H. & Woodward, P.
R. 2002 Three-dimensional simulation of a Richtmyer-Meshkov instability with a two-scale initial perturbation;
Phys. Fluids 14, 3692-3709.

Collins, B. D. & Jacobs, J. W. 2002 PLIF flow visualization and measurements of the Richtmyer-Meshkov
instability of an air/SFg interface; J. Fluid Mech. 464, 113-136.

Jiang, G.-S. & Shu, C.-W. 1996 Efficient Implementation of Weighted ENO Schemes; J. Comp. Phys. 126, 202-228.

Shu, C.-W. 1999 High Order ENO and WENO Schemes for Computational Fluid Dynamics; High-Order Methods
for Computational Physics, edited by T. J. Barth and H. Deconinck, 439-582, Springer-Verlag.

Vetter, M. & Sturtevant, B. 1995 Experiments on the Richtmyer-Meshkov Instability of an Air/SF¢ Interface; Shock
Waves 4, 247-252.

UCRL-ABS-201724

- 97 —

Cambridge, UK Edited by S.B. Dalziel


mailto:schilling1@llnl.gov
mailto:mlatini@caltech.edu
mailto:wsdon@mail.cfm.brown.edu



