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Numerical simulation of the motion of a spherical particle with a non-uniform density distribution in shear flows
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Particle-laden flows are frequently seen in many natural phenomenon and industrial plants such as debris flows,
sediment transportations, mixing tanks and fluidized reactors. Most of them contain spherical particles not
only with a uniform density but also with non-uniform ones. In this paper, a direct numerical simulation of
homogeneous shear flows laden with a finite-size a spherical particle is performed by using an immersed boundary
method to investigate how the difference between uniform density and non-uniform density influences on the flow.
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Fig. 1: Schematic of the immersed boundary.
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Fig. 2: A spherical particle with a non-uniform density
distribution.
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Fig. 3: Computational domain.
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Tab. 1: Computational conditions.

Grid spacing Ar | 491 x 1072

Time increment At 1.66 x 1073
Density ratio Pp/Pf 1.0

Kinematic viscosity v 3.03x 1073
Shear rate S 8/17
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Fig. 4: Time evolution of the position of the particle

centroid.
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Fig. 5: Time evolution of the position of the particle

center.
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