Simulations and Modeling of Turbulent Mixing
Turbulent mixing due to the hydrodynamical Rayleigh-Taylor instabilities occurs in a wide range of

scientific and engineering problems such as the formation of gravitational induced mixing in
oceanography, performance assessment for inertial confinement fusion and supernovae
explosions. The focus is on investigating the behavior of the mixing layer driven by the
instabilities and predict the growth rate that describes the outer edge of the mixing zone. In this
talk, we introduce the mathematical models and numerical algorithms that are used for the
numerical simulations for immiscible and miscible fluids. The essential features of the algorithm
used in our studies are front tracking (FT), to achieve resolution of a steep and sharp
discontinuity in density gradients, and Large Eddy Simulations (LES) with subgrid scale to
model the diffusive transport corrections to the mesh averaged Navier-Stokes equations. We
characterize and quantify the effects of uncertainties in model parameters that influence the
growth rate. We examine the error bounds and uncertainties for initial conditions in multiple
numerical simulations of turbulent mixing for experiments containing pentane/compressed SF6
and salt/fresh water in rocket tank and present the level of agreement between simulations and
experiments.
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