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Abstract Title: A micromixer with asymmetric circular channels having forward and backward facing steps
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Abstract (not more than 300 words)

A three-dimensional passive micromixer with forward and backward facing steps in circular sub-channels is proposed to achieve high mixing performance over a wide range of Reynolds number. The proposed design with forward and backward facing steps (FBFS) in the major and minor sub-channels of the micromixer is shown in Fig. 1. Numerical analyses of fluid flow and mixing performance were conducted using three-dimensional Navier-Stokes equations and an advection-diffusion equation for mass transport in a Reynolds number range from 0.1 to 100. Two fluids, i.e., solution of dye in water and water enter from the inlet A and inlet B, respectively. Uniform velocity at the inlets, zero static pressure at the outlet, and no-slip at the walls were assigned as the boundary conditions. The mixing performance was estimated by mixing index which is defined using variance of mass fraction of the mixing fluids on a plane perpendicular to the flow direction. Three different mechanisms i.e., dean vortices in the curved channels, unbalanced collision, and three-dimensional flow structure due to FBFS contribute to the mixing. The locations of FBFS in the sub-channels alter the proportion of two fluid streams in each sub-channel on split and thereby affect the mixing performance. In addition, sudden changes in cross-sectional area and flow separations due to FBFS produce three-dimensional flow structures and aid in chaotic mixing. The proposed micromixer shows the mixing indices at the exit larger than 0.86 for Re ≥ 20. The micromixer achieves a mixing index value more than 0.80 within 39% of total length at Re ≥ 50.
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[image: ]Figure 1. Geometric model of the proposed micromixer with forward and backward facing steps
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