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Characteristics of Particle Laden Flows in Circular Microchannels

Y.W. Kim, S.W. Jin and J.Y. Yoo

Abstract

Experimental study has been conducted to evaluate characteristics of particle laden flows at the ratio of channel

diameter to particle diameter (B =

14.9, 21.6 and 55). Particle velocities and radial concentrations are obtained using a

microscope, Nd:YAG laser and cooled CCD camera. Results show that there are relative velocities between the fluid

and the particles at B =

14.9. It is also observed that the particles are accumulated at r = 0.5~0.82R, with R being the

tube radius, and particle migration occurs at small Reynolds number, by comparing with the results obtained in macro
scale. This gives optimal factors for designing microfluidic channels for cell or particle separation, particle focusing,

and so on,
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Table. 1 Experimental conditions

Parameters Tube Dimensions
89 m 216 (m 550 um
Maximum velocity Uy (mnvs) 2~150 4~190 3~500
Reynolds number Reyse 0.06~4.6 035~145  0.75~102
Shearrate p (15) 47-3529 37~1760 10~1820
Particle volume fraction (%) 0.1 0.1 0.1
Large particle diameter (1) 6 10 10
Seed particle diameter  (am) 1 -
Objective lens magnification 40x 10x
Numerical aperture 0.75 035
Focd depth (Meinhar, 1999, 1:m) 045 89
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Fig. 1 PTV results for 1-zm seed particles in D, = 89 m:
(a) raw vector, (b) averaged vector
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Fig. 2 Velocity profiles of 10-/m particles at B=21.6
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Fig. 3 Relative velocity profiles at B = 14.9:
(@) Upax = 2.216 mm/s, (b) Uy, = 8.725 mm/s
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Fig. 4 Concentration distribution of 6-ym particles at
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