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Lattice Boltzmann Simulation of Motion of a Body in Curved Square Pipe Flows
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The lattice Boltzmann method (LBM) with elastic model is applied to simulations of two-phase flows containing
a deformable body with a viscoelastic membrane. By using this method, we investigate the motion of the body in
curved square pipe flows. From the results, it is seen that the body laterally migrates to an equilibrium position
between the centerline of the square pipe and the inner or outer wall. Also, it is found that bodies released from
the same initial position migrate to different equilibrium positions according to the body diameters and Dean

numbers.
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Fig. 1: 3D15V model.
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Fig. 2: Model of a body with viscoelastic membrane.

Fig. 3: Diagram of triangular mesh (upper) and spring
model (lower).
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Fig. 4: Cubic lattice with sides Az where particle P is
included. The weighting coefficient w(r;,x4) is equal

to the shaded volume V divided by volume (Az)? of
the cubic lattice.
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Fig. 6: Motion of a body for various initial positions at
Dn = 5.30; top view (left), right-side view (right). Solid
line indicates the trajectory of the body.
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Fig. 8: Velocity vectors on cross section for § = 90° at
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Fig. 9: Motion of a body released from the same initial
position on the z’-axis for different body diameters at
Dn = 5.30; top view (left), right-side view (right). Solid
line indicates the trajectory of the body.
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Fig. 11: Motion of a particle released from the same ini-
tial position on the 2’-axis at various Dean numbers; top
view (left), right-side view (right). Solid line indicates
the trajectory of the body.
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