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NUMERICAL SIMULATION OF MOTION OF PARTICLE FLOWING THROUGH T-SHAPED
BIFURCATION BY THE TWO-PHASE LATTICE BOLTZMANN METHOD
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Numerical simulations of the motion of a single particle and multiple particles flow-
ing through a T-shaped bifurcation are carried out by the two-phase lattice Boltzmann
method with the same density. In the case of a single particle, we investigate the behavior
of the particle for various initial positions and for various ratios of the particle diameter
to the square pipe side. In addition, the inter-particle contact model and the colored
order parameters distinguishing each particle from the others are introduced to simulate
the behavior of multiple particles. These results indicate that the present simulation can
be applied to industrial applications such as separation and classification of neutrally
buoyant particles in viscous fluid flows.
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Fig.1 Particle classification in a microchannel with multiple

branch points and side channels®).
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Fig.3 Inter-particle contact model(®).
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Fig.4 Computational domain of square pipe with T-shaped

bifurcation: (a) overall view; (b) cross-sectional view.
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Fig.5 Streamlines on z = 0 for various flow rate ratios at

Re = 100: (a) Q2/Q1 = 0.1; (b) Q2/Q1 = 1.2; (c) Q2/Q1 =
4.0.

Fig.6 Initial positions of a single particle in the y—z plane:
0, (z,y, ) = (L1H, 0.17H, 0); o , (2, y, 2) = (1.1H, 0, 0);
o, (z,y, 2) = (1.1H, —0.17H, 0).
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Fig. 7 Trajectories of a single particle from various initial

positions on z = 0 in the case of Re = 100 and D/H = 0.20:
(a) Q2/Q1 = 0.1; (b) Q2/Q1 = 1.2; (c) Q2/Q1 = 4.0.
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Fig. 8 Trajectories of a single particle from various initial
positions on z = 0 in the case of Re = 100 and Q2/Q1 = 4.0:
(a) D/H = 0.30; (b) D/H = 0.40.
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Fig.9 Arrival positions of a single particle at Outlet 1 ver-
sus flow rate ratios for various initial positions and for ratios

of particle diameter to square pipe side.
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Fig.10  Snapshots of motion of mutiple particles with differ-
ent diameters (N = 6) on z = 0 in the case of Re = 100 and
Q2/Q1 = 4.0. t* = mAtUin/H is the dimensionless time,

where m is the number of time-step.
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