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The migration and distribution of particles in power-law shear flow
HU Xiao, OUYANG Zheng-yu, LIN Jian-zhong

(Department of Mechanics, Zhejiang University, Hangzhou, 310027. Email: mecjzlin@public.zju.edu.cn)

Abstract: In this paper, the IB-LBM method is used to study the migration and distribution of
particles in the shear flow of power-law fluid. The results show that the particles tend to deviate
from the centerline equilibrium position in the shear thinning fluid and tend to the centerline in
the shear thickening fluid. In the shear thinning fluid, the particles can form a uniform spacing at
a lower Reynolds number, and the spacing of the particles will fluctuate at a high Reynolds
number. When the power-law index is 0.8, the mean particle spacing ratio will form the steady
sinusoidal changes. When the Reynolds number is less than a certain Reynolds number, the
particles will form the particle trains with uniform spacing, and the mean particle spacing
decrease with increasing the Reynolds number. And the smaller of the power law index is, the
lower of the critical Reynolds number will be. For the larger particle, the mean particle spacing

decrease firstly and then increase slowly for increasing the Reynolds number.

Key words: Particle migration; Power-law fluid; Direct numerical simulation; LBM
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