NUMERICAL SIMULATION METHOD OF COMPRESSIBLE GAS-
LIQUID TWO PHASE FLOWS

Y. Tamura*, T. Matsuot

" Information Sciences and Arts / Center for Computational Mechanics Research, Toyo University
Kujirai 2100, Kawagoe, Saitama 350-8585, Japan
tamura@toyo.jp

" Graduate School of Engineering, Toyo University
Kujirai 2100, Kawagoe, Saitama 350-8585, Japan
tomoki_matsuo@yahoo.co.jp

ABSTRACT

A numerical simulation method of compressible gas-liquid two-phase flow is developed for analyses of a
cavitation bubble. As both phases has compressibility, thermodynamic state of both phases must be
described and stiffened gas equation of state [1] is utilized as p=(y —1)pe - yIT in this research. Interface of

two-phases is captured by Level-Set method [2]. With assumption that the pressure and the velocity of both
phases are the same at the smoothed interface, conservations of mass, momentum and total energy of
mixture are easily derived and the set of equations are closed.

However, as it has been found that internal energy jump across the interface is critical for the stability of
computation, total energy equation is modified so that inviscid flux of energy is smoothly connected across
the interface as,
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Subscript L, G, m denotes liquid phase, gas phase and mixture respectively. 3 is volume fraction of liquid
phase. Detail of governing equations as well as their discretization and the result of one-dimensional simple
example computation will be presented at the conference.
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