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Volume fraction control equation for compressible two-phase
flow with cavitation
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Abstract: The volume fraction equation is an important control equation for multiphase flow such as
cavitation, which is derived from the mass conservation equation in incompressible cases. However, there is
currently no universally recognized descriptive form for compressible fluids. The paper uses the body-fixed
coordinate system as a reference frame to describe the problem, focusing on local fluid units. Starting from
the volume changes of multiphase fluids, the relationship between the body derivative of volume fraction and
the local average velocity divergence of each phase fluid is derived. The article also discusses the relationship
between the volume fraction equation and the mass conservation equation, as well as the influence of phase
transition and compressibility on the evolution of volume fraction. The forms of the volume fraction
equations under two-phase pressure equilibrium are provided.
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