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LATTICE BOLTZMANN SIMULATION OF MOTION OF BODIES WITH VISCOELASTIC

MEMBRANES IN POISEUILLE FLOW BETWEEN PARALLEL WALLS
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The lattice Boltzmann method (LBM) for two-phase flows containing a body with a

viscoelastic membrane is improved for investigation into the behavior of multiple bodies

in fluid flows. In the present LBM, the order parameter and its distribution function are

independently defined for each body to prevent coalescence of the phases. In addition,

the force based on the Lennard—Jones potential is taken into account for the interaction

between the bodies. This method is applied to the motion of two bodies in Poiseuille flow

between two parallel walls. Flow characteristics and pressure fields around the bodies are

obtained at low Reynolds number (Re = 1.0). Also, the trajectories and relative positions

of the bodies are investigated for various initial arrangements.
Key Words: Lattice Boltzmann Method (LBM), Two-Phase Flow, Viscoelastic Bodies
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Fig.1 Model of body with viscoelastic membrane.

Fig.2 Spring system with particles.
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C, and D.
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Fig. 5 Initial arrangement of two bodies for three cases.
Body 1 is fixed at (22/Ls, y4/Ly) = (0.50, 0.69).
The positions of Body 2 are (22%/La, v%/Ly) =
(0.50, 0.31), (0.65, 0.69), and (0.65, 0.31) for cases A, B, and
C, respectively (h/Ly = 0.19, dy /Ly = 0.15, dy /L, = 0.38).
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Fig. 6 Calculated velocity vectors and body shapes (left)

and pressure fields (right) near the bodies for case C at Re =
1.0. The pressure contour interval §p is 6p/pin = 1.42x1077.
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Fig. 7 Motion of two bodies for various initial positions at

Re=1.0. X1 = (zc1 — 22)/2r and Xo = (zc2 — 2%)/2r.
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Fig.8 Trajectories of two bodies for three cases at Re = 1.0.
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Fig.9 Distances of two bodies for three cases at Re = 1.0.

! !
0 50 100 120
(Ter —x8) 27

Fig. 10 Trajectories of Body 1 for three cases at Re = 1.0.
The dashed line indicates trajectory of a single body in the

same Poiseuille flow problem.
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Fig.11 Motion of two bodies with interaction between them
at Re = 1.0. The parameters for the Lennard—Jones poten-
tial are e = 1 x 107* and o = 64Ax.
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Fig. 12 Trajectories of two bodies for cases C and D at
Re =1.0.
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