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An Integrated Micro-Mixer Driven by Valveless Piezoelectric Pump

WANG Jibo, LIU Guojun, MA Xiang, LIU Jianfang, JIANG Feng
(College of Mechanical Science and Engineering., Jilin University, Changchun 130025, China)

Abstract: An integrated micro-mixer driven by a valveless piezoelectric pump was designed. The
valveless piezoelectric pump has triangular prismatic obstacles and variable channel heights at
inlet and outlet. Based on the equivalent circuit model, the flow characteristics of the valveless
pump were studied, and system simulations of the pump and the Y-type micro-channel were
performed by the software Fluent. The corresponding structural parameters and control
parameters of the pump and Y-type micro-channel were optimized and determined. A prototype of
micro-mixer was built, and experiments on the pulsating and mixing effects were carried out in
laboratory. Test results show that when the frequency is 100 Hz and the output flow rate is about
0.7 mL/min, the pulsation effect is obvious in the flow channel, which verifies the good working
performance of the micro-mixer. This study may provide a reference for further application of

valveless piezoelectric pump in microfluidics.
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