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We verify the immersed boundary-lattice kinetic scheme (IB-LKS) by simulating three
typical non-Newtonian fluid flows; a symmetric Poiseuille flow, a non-Newtonian fluid
forced to flow through a porous medium, and the sedimentation of circular particles in
a non-Newtonian fluid. In the numerical calculation of a symmetric Poiseuille flow, the
numerical results of velocity profiles show a good agreement with the analytical solutions.
The relationship between the flux and the force through a porous media computed by the
IB-LKS agrees with the generalized Darcy’s law. A comparison between the numerical
results and those of previous studies in the calculation of the sedimentation of particles
demonstrates the validity of the IB-LKS for calculations of non-Newtonian fluid flows
with suspended solid particles. The IB-LKS effectively solves the problem of the velocity
slip observed in flow simulations with the immersed boundary-lattice Boltzmann method
at a high relaxation time.
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Fig. 1 Schematic diagram of a symmetric Poiseuille flow.
The circles indicate the boundary nodes @ and fluid nodes
x¢ used in the IB-LKS(5).
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Fig. 2 Velocity profiles calculated by the IB-LKS for the
symmetric Poiseuille flows normalized with respect to the

mean flow velocity.
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Fig. 3 Velocity distribution of a Newtonian fluid forced to

flow through a porous medium.
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(b) Shear thickening fluid (n = 1.1)
Fig.4 Viscosity distributions calculated by the IB-LKS.
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Fig. 5 Flux as a function of force for simulations of fluid

flowing through the porous medium.

Table 1 Verification of the present results based on the

Darcy’s law.
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Fig.6 Sedimentation of a particle in a channel (¢ = 0.5 [s]).
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(b) Shear thickening fluid (n = 1.05)
Fig.7 Viscosity distribution for the sedimentation of a par-
ticle in a channel (¢ = 0.5 [s]).
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Fig.8 Sedimentation of a particle in a channel .
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Fig.9 Sedimentation of thirty particles in a channel.



