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Numerical Investigation of Effective Parameters on Solid- Liquid Two Phase Flow in
Converging- Diverging Microchannel, Using Eulerian - Lagrangian Approach

Department of Mechanical and Aerospace Engineering, Islamic Azad University, Garmsar
Branch, Garmsar, Iran

Department of Mechanical Engineering, Islamic Azad University, West Tehran Branch,
Tehran, Iran

R. Razaghi
F. Shirinzadeh

Abstract

In this research, 3-D numerical simulation based on Eulerian-Lagrangian approach was performed on solid-liquid two-phase flow in
a convergent-divergent 200 um microchannel. The size of particles used in this research is 20, 40 and 60 um with density of 1.05
gr/em’. Results include velocity domain of the particle at the channel cross section, Reynolds No. effect on particle velocity, particle
diameter effect on particle velocity, and the effect of top-down and side walls on particle velocity. The numerical results show that in
addition to the top-down walls, the side walls also reduce the velocity of the particles in the direct microchannel up to 42%.
Compared with similar studies, the effect of channel convergence on particle deposition is investigated in this study. The results
show that the convergent-divergent part of the microchannel reduces particles sedimentation up to occurs 45% comparing with direct
part of the microchannel due to particle acceleration, which is one of the benefits of convergent-divergent microchannels.

Keywords: Convergent-Divergent Microchannel, Micro-Particles, Numerical Simulation, Eulerian-Lagrangian Approach,
Sedimentation.
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