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A study on two phase flow with a large density difference by two particle
model of the lattice Boltzmann method
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We proposed a novel model of the finite difference lattice Boltzmann method which allows us to consider gas-liquid
two-phase flows with large density difference, for instance, 800 for air and water. Two-particle model was used and
the density difference was introduced by changing the acceleration according to the fluid density. The surface
tension effect was also introduced. Compressibility of the liquid was realized, and the sound speed in the liquid
phase was found to increase up to several times larger than that of the gas. Two-dimensional motion of liquid
column collapse was successively simulated. The very fast motion of the liquid in cavitation bubble collapse was also
simulated and the microjet was detected.
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Fig.1 Schematic of computational domain(Lattice
size 51X 301)
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Fig.2 The Pressure Wave transmission at some
different times
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Fig.3 Relation between Sound speed and ‘/ﬁ
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Fig.4 Schematic of computational domain(Lattice
sizel51X151)

Fig.5 Snapshots of collapsing liquid column for n?=1.6
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