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A new numerical method to improve mass conservation accuracy for higher order two-phase compressible simulations
with sharp interface model is presented. WCNS (Weighted Compact Nonlinear Scheme) including a new type of
compact scheme to improve robustness is implemented to achieve 5th order accuracy. An advection equation of a level
set function is used to track the deformation of the interface. This method consists of some steps including
re-distribution of boundary conditions and correction of level set values near the interface. Mach 6.0 air-water
shock-cylinder interaction problem and water/air shock-bubble interaction problem in 2-D are solved to verify effects
of this method and excellent improvements of both interface geometries and mass conservation accuracy are obtained.
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Fig.1 Schematic diagram of Mach 6.0 air-water shock-cylinder

interaction problem.
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Fig.2 Mass error in Mach 6.0 air-water shock-cylinder
interaction problem(1001 % 251 grid ponts).
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Fig.3 Mass error in Mach 6.0 air-water shock-cylinder
interaction problem(2001 <501 grid ponts).
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Fig.4 Change of interface in Mach 6.0 air-water shock-cylinder interaction problem
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Fig.5 Change of interface in Mach 6.0 air-water shock—cylinder interaction problem
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Fig.7 Numerical density schlieren images of Mach 6.0 air-water

shock-cyl inder interaction problem(3001 x 751 grid ponts).
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Fig.8 Schematic diagram of 2D water/air shock-bubble
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Fig.13 Numerical density schlieren images of 2D water/air
shock—bubble interaction problem (960800 grid ponts).
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