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Abstract

Based on the “Galileo Principle of Relativity”, a numerical model is proposed to describe the
steady and constant motion of spherical particles, and the spatial distribution of the inertial lift of
spherical particles in rectangular cross-section channel is studied by combining with CFD tech-
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nology. The factors that cause the change of the stable aggregation position are analyzed, which
can provide guidance for the study of the inertial aggregation of particles in rectangular
cross-section channel and the controlled commercial application. The result of research shows
that in the rectangular cross-section channel, the particles are affected by the horizontal compo-
nent of the inertial lift, moving away from the center of the short side wall and towards the long
side wall, so as to make the two stable aggregation positions that exist should disappear. Different
Reynolds number of fluid will cause different changes in the vertical component of the inertial lift
of particles. The ratio of height to width of the cross-section channel affects the distribution cha-
racteristics of horizontal components of inertial lift, and the rotation effect of particles is the main
influencing factor of this phenomenon.
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Figure 1. The change of particle inertial focuses
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Figure 3. The distribution of the F,of particle on the short side of the middle line
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Figure 4. The comparison of F, of particles in different directions on the short side middle line
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Figure 5. The Cg; of the particle on the lateral position in different y* positions
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Figure 6. The Cg, of particle at different positions near the long side wall
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