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Experimental and numerical study of solid-liquid biphasic flow in direct microchannels
with rectangular cross section
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Abstract

In this research, the parameters affecting the flows containing solid particles in direct microchannels and fabrication of microfluidic
instruments 1 with a height of 200 micrometers have been investigated numerically and experimentally. The particle sizes used are
20, 31.7 and 51.7 microns with a density of 1.05 grams per cubic centimeter and a refractive index of between 1.59. Also, the studied
regime of Stokes current with Reynolds number is lower than one and calm and therefore the turbulent effects of the current are
excluded. The experimental method used is Particle 2 tracking method based on imaging technique, observation and recording and
data processing and numerical method with open foam software based on the Eulerian-Lagrange approach. The results show that in
addition to the particle velocity in the X direction (along the channel), the particle velocity in the y direction (channel width) reduces
the particle velocity by up to 60%. The pressure gradient has a greater share in particle transport than the shear stress. As the
Reynolds number increases, the particle deposition decreases. Numerical results show that the particles reach equilibrium at 20
micrometers of the wall and do not approach the wall more than this amount.

Keywords:Microchannel, Shear,Stress, Two Phase, Wall Effects, Open Foam.
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