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[bookmark: _GoBack]Standing surface acoustic wave (SSAW) has drawn the attention of scientists for the precised microparticle manipulation in the microfluidic platforms. Numerous experimental studies have been carried out to demonstrate the potential capabilities of this technique for achieving this goal. However, the numerical simulation of SSAW has been still unexplored. Previous numerical studies have not considered the nonlinear terms in the Navier-Stokes equations resulting in acoustic streaming inside the microchannel which is caused inevitable bias in the estimated values of the pressure acoustic. In this study, we developed a comprehensive numerical simulation covered both first and second orders ultrasonic fields to investigate the focusing phenomenon of microparticles migration toward the pressure nodes (minimum values of the acoustic pressure). To have a precise estimation of the microparticle migration paths, the effects of both acoustic radiation force (ARF) and acoustic streaming flow (ASF) were taken into account. Upon calculation of ARF and ASF, the parametric study has been carried out to investigate the effects of various key role parameters such as geometry characteristics and operational conditions on the efficiency of the aforementioned chip. The results of this study agreed well with the previous experimental studies and indicate that the magnitude of second-order pressure and velocity fields play important roles and cannot be neglected.
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