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Abstract:

We develop new hybrid numerical algorithms for compressible multicomponent fluids. The fluid components
are assumed to be immiscible and are separated by material interface. We track the location of the interface
using the level set approach and replace the energy equation in the original model with the corresponding pressu-
re equation in its neighborhoods. In these neighboring areas we solve the resulting nonconservative system using
a path-conservative central-upwind scheme, while in the rest of the computational domain, a central-upwind
scheme is used to numerically solve the original conservative system. We first develop a finite-volume method
of the second order and then extend it to the fifth order via the finite-difference alternative WENO (A-WENO)
framework. In order to reduce oscillations, we switch from A-WENO back to second-order central-upwind sche-
me in certain nonsmooth parts of the computational solution. We illustrate the performance of the new hybrid
methods on a number of one- and two-dimensional examples including the shock-bubble interaction tests.
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