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A front—tracking/ghost—fluid method is introduced for simulations of fluid interfaces in compressible
flows. The new method captures fluid interfaces using explicit front—tracking and defines interface
conditions with the ghost—fluid method. Several examples of multiphase flow simulations, including a
shock—bubble interaction, the Richtmyer—Meshkov instability, the Rayleigh—Taylor instability, the
collapse of an air bubble in water and the breakup of a water drop in air, using the Euler or the
Navier—Stokes equations, are performed in order to demonstrate the accuracy and capability of the
new method. The computational results are compared with experiments and earlier computational
studies. The results show that the new method can simulate interface dynamics accurately, including
the effect of surface tension. Results for compressible gas—water systems show that the new method

can be used for simulations of fluid interface with large density differences.




