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Interfacial compressible multiphase flows are discontinuity-dominant and
impose a very challenging task for the computational fluid dynamics community to develop accurate
and reliable numerical schemes and models for practical use. This research, aiming at a breakthrough

in such as field, has developed some high-fidelity numerical schemes by making use of the BVD
(Boundary Variation Diminishing) principle. These schemes can compute both continuous and
discontinuous solutions with high accuracy. Particularly, the problem of the conventional methods
which blur the moving interface is thoroughly resolved by the BVD method that suppresses the
numerical dissipation to the maximum extent. Based on these novel and innovative schemes, we
succeeded in_developing a highly practical _high-performance numerical model on an unstructured grid
for compressible multiphase flows with moving interfaces. Numerical results verify the superiority

of the present model in comparison to other existing ones.
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Fig.1 Long-time advection test for spatial reconstruction schemes. Numerical results
after one million time steps of WENO-JS scheme(left), WENO-Z(middle) scheme and
BVD scheme(right).
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Fig.2 Numerical results (density) of C-J detonation wave with the Heaviside chemical
reaction model for the interaction between a detonation wave and an oscillatory profile.
Left: 5th-order WENO scheme; Right: BVD scheme.
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Fig.3 Numerical results of two
material compressible triple point
problem (density gradient). Top:
MUSCL scheme; Bottom: BVD

scheme.
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test solved by the MUSCL-THINC-BVD scheme on a 2000x500 Cartesian grid.
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Fig.5 Rotating advection test for spatial reconstruction schemes on unstructured grid.
Left: exact solution; Middle: MUSCL scheme; Right: BVD scheme.
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Fig.6 Numerical results (density) of double Mach reflection benchmark test on
?nstrl)lctured grid computed by the MUSCL scheme (left) and the BVD scheme
right
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Fig.7 Numerical Schlierens for results of interaction between air shock and R22
cylinder. The results of the MUSCL scheme are shown in the upper half and that of
the BVD scheme are in the lower half.
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Fig.8 Density gradient of divergent Richtmyer-Meshkov instability. Left: numerical
results of the BVD scheme (upper half) vs experimental image (lower half); Right:
numerical results of the BVD scheme (upper half) vs the MUSCL scheme (lower half).
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Fig.9 Deformational advection test for moving interface computed by THINC scaling
scheme.
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