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Numerical Simulation of Square Wave Micro-Mixer with
Concave-Convex Cavity

LI Xiaoyong, CHEN Ye

(School of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing 211816, China)

Abstract ; Optimizing the channel structure of the micro-mixer or designing a new type of channel, changing the flow
state of the fluid, rapid mixing fluids and improving mixing efficiency are the focus of the current micro-mixer research.
In order to further improve the mixing efficiency of the micro-mixer, a square-wave type micro-mixer with concave-
convex cavities was designed. Numerical simulation of the designed micro-mixer under different Reynolds numbers ( Re)
was carried out, with the mixing strength and pressure drop as the evaluation indexes, the optimal structural parameters
of the concave-convex cavity square-wave type micro-mixer were achieved. The results show that the mixing strength of
the concave-convex cavity micro-mixer is higher than the square-wave type micro-mixer, the pressure drop is also
increased , the mixing strength is most significant at Re =10. By analyzing the flow field of the two structures, it is found
that the fluid flows through the concave-convex cavity structure, the laminar flow state is broken and the contact area
between the fluids is increased, the mixing strength is improved.
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Figure 1  Geometric model
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Figure 2 Mixed strength comparison
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Table 1  Grid independence test
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Figure 3  Effects of h on M under different Re
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