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One of the main applications of microfluidic platforms is to concentrate and separate biological components. In particular, acoustic streaming has shown to be a promising tool for trapping and separating microparticles based on mechanical properties. Compared to widely used hydrodynamic-based streaming generation in the fluid-filled microchannel, surface acoustic wave (SAW) is rapidly tunable and does not require high fluid flow rates. 
An interdigitated transducer (IDT), the comb-shaped electrodes, which are patterned upon the surface of a piezoelectric substrate was employed to produce required SAW field in the microchannel. The dissipation of acoustic waves in the fluid results in acoustic streaming flow (ASF) while the scattering of such waves on the microparticles enables manipulation of them by acoustic radiation force (ARF).
In this study, we characterized the optimal parameters required to perform size-based microparticle concentration using high-frequency TSAW. To model 1st and 2nd orders acoustic field to calculate the ARF and ASF, respectively. At first, the thermoacoustic equations were solved followed by the implementation of the nonlinear 2nd order perturbation terms in Navier-Stokes equations. Next, the trajectory of the microparticles was calculated based on Newtown’s second law consisted of both ARF and ASF. In order to maximize the efficiency of the proposed platform, the effects of frequency, flow rate, and geometry dimensions were studied parametrically. The results of the current study demonstrate the high capability of acoustic streaming in the sized-based concentration of the microparticles.
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