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Numerical Simulation of Particle Separation in the Fluid Flow in a
Microchannel Including Spiral and Acoustic Regions

F. Shabani, M. Saghafian”, D. Saeidi and F. Momennasab
Department of Mechanical Engineering, Isfahan University of Technology, Isfahan, Iran.

Abstract: Particulate separation has many applications in medicine, biology and industry. In this research, the separation of
polystyrene particles with a diameter of 10, 20 and 30 um in the fluid flow of a microchannel is investigated. The microchannel
consists of a spiral region and a straight region under the influence of acoustic waves. In the spiral region, the particles under
hydrodynamic effects undergo the initial separation; then the particles enter the straight region of the microchannel, and the
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final separation of the particles is done by the force generated and exerted through the acoustic waves. The effects of acoustic
frequency and the number of spiral region loops on separation are investigated. The results show that for measured dimensions
and parameters, at 1 MHz acoustic wave, when the number of loops is 2 for the spiral region, the particles at the end of the path
are in a suitable position for separation. In addition, the results show that the separation of particles with this hybrid system is
better than that done by the simple methods, and the separation rate can be as high as 100%.

Keywords: Acoustic wave, Spiral microchannel, Particle separation, Microfluidics.
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microfluidic

non-contact

bio-compatibility

washing

surface acoustic waves (SAW)
inter-digital transducers (IDTs)

7. chip

8. biology

9. biochemical
10. pre-separator
11. micro-chips
12. Dean
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