14
F06-4

Examination of Lattice Boltzmann Model in Two-Phase Fluid Simulation
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In this study, alattice Boltzmann two-phase fluid model is examined, in which macroscopic fluid motions result
from collision and trandation of particles and the interface can be reproduced in a self-organizing way by repulsive
interaction. We included the buoyancy terms due to the density difference in the lattice Boltzmann equations, and
simulated single- and two-bubble motions. In three dimensions, the surface tension was satisfied with the Laplace’s
law and controllable with a parameter. The simulation of two-bubble interaction showed that the leading bubble takes
a shape of skirt as the trailing one approaches due to its wake formation, and they coaesce into a single bubble
eventually, where the liquid films between bubbles break up and move with gas phase flow.
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Fig.1 A particle velocity vector set on unit cubic latticein 3D
LBM. Black arrows. speed=2, Gray-color arrows:
speedz«/é. The numbers denote indices of moving
direction.
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Fig.2 Pressure increment inside bubble for radius R and

parameter K in 3D binary fluid model.
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Fig.3 Shapes of single bubble and the flow velocity vectors on
vertical cross section in circular tubes filled with
stagnant liquid under gravity. M=2.21x 10 Eo=77.8.

(b) M=59. 3 Eo=62.4,
d, /D=0.318
Fig.4 Shape of two bubbles and the flow velocity vectorson

vertical cross section in tube.
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Fig.5 The macroscopic variablesin the LBM binary
fluid model for a spherical -shaped bubble.
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(b) M=186.0, E0=27.0, d, /D=0.179, We  0.919
Fig.6 Effect of wall on single bubble motion in circular tube.
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Bubble shape (left) and flow velocity (right).
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(a) Normal binary-fluid LBE (b) LBE with additional term.

Fig.7 Shape of two bubbles and the flow velocity
vectors on vertical cross section in tube after

7000 time steps.
The broken linein () denotesinitial shape of small
bubble.
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