Uiliogobogooboobooboooon
B14-1

Ooddoooododdooooododon
Study on Immiscible Two-phase Fluid Lattice Boltzmann Model

good, oobobooooonO, 0305-85600000000000 16-1, naoki-takada@aist.go.jp
Naoki TAKADA, National Inst. Advanced Industrial Sci.&Tech.,16-1,0nogawa, Tsukuba,Ibaraki 305-8569,JAPAN.

An immiscible two-phase fluid model in the lattice Boltzmann method (LBM) is presented, in which macroscopic
fluid motions result from collision and translation of particles and the interface can be reproduced in a self-organizing
way by repulsive interaction. The lattice Boltzmann equations based on the binary fluid model possess two kinds of
corrective terms, which are related to mass densities of two phases and conservation of volume. The latter is
space-differential calculation of non-equilibrium components in the distribution functions of particles.
Three-dimensional motions in a tube under gravity are simulated to verify the extended model. The result of
two-bubble interaction showed that they approached due to wake formation by the leading bubble and the liquid film
between them broke up eventually around center of horizontal cross section, where its curvature reached maximum
value. It proves qualitative validity of the model proposed for immiscible two-phase flow simulations.
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Fig.1 Deformation of three-dimensional bubble by uniform
shear flow in a rectangular tube. Above figures shows
snapshots of interfacial profile and flow velocity on a
vertical cross section
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Fig.2 Bubble shape and flow velocity on vertical cross
section.

Fig.3 Two-bubble interaction. Bubble shape and flow velocity
on vertical cross section(upper figures), and bubble
surface(lower ones) at intervals of 200 time steps.
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