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NUMERICAL INVESTIGATION ON MECHANISM FOR ‘INERTIAL FOCUS OF
PARTICLES’ IN MICRO-CHANNEL WITH SQUARED SECTION

WANG Qikun' SUN Ren’
(1 School of Energy and Power Engineering, University of Shanghai for Science and Technology, N0.516 JunGong Road,
Shanghai, 200093, China)

(2 Department of Engineering Mechanics, Shanghai Jiao Tong University, No.800 DongChuan Road, Shanghai, 200240, China)

Abstract When a flow with randomly dispersed small particles enters a straight pipe at laminar flow with low
Reynolds numbers, the particles may migrate along an annulus at a certain radius of the pipe after a pipe
distance. This phenomenon is called as ‘Inertial Focus of Particles’, which indicates that at the corresponding
Reynolds number flow, there is a transverse force exerting on the immersed particles, besides the viscous drag.
It is this kind of transverse force that results in ‘Inertial Focus of Particles’, which is regarded as an effect of the
inertial force of the flow field on these particles. Based on the ‘Galileo Principle of Relativity’, a numerical
model is proposed in this paper to describe the quasi-stationary motion of a particle in a straight pipe, by which
the transverse force is successfully obtained on the spherical particle inside a straight micro-channel with
squared section, combined by CFD techniques. The mechanics mechanism and the spatial distribution
characteristics on the transverse force are numerically investigated and the influence on the transverse force is
also obtained by the particle’s diameters. These results help to perfect the mechanics mechanism on the liquid-
gas flow field with low Reynolds number and enhance the further commercial applications for this phenomenon
of the ‘Inertial Focus of Particles’.

Key words inertial focus of particles, laminar flow with low Reynolds number, solid-liquid flow,
micro-channel, numerical investigation
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