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Abstract: The fluid delivery and fluid mixing functions of a valve-less piezoelectric pump by taking a
hemisphere-segment group as no-moving part valve were researched. The influences of flow-facing
angle 0 change on pumping and mixing performance of the valve-less piezoelectric pump were simulated
and verified experimentally. For the flow-facing angle changes in the range of 0°<C0<C90°, several
kinds of finite element models were established and the change laws of velocity field, pressure
difference, flow resistance coefficient and flow rate caused by different flow-facing angles of
hemisphere-segment group were simulated. The results show that when 0°<C0<C45°, the simulation

flow rate increases with the increasing of 0; when 45°<C0< 90°, that decreases with the increasing of 0,
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and when 0~45°, that reaches to the maximum value of 96. 13 mL/min. Meanwhile, the change laws
of vortex size and strength caused by the change of flow-facing angle are the same as the simulation
flow rate. The experiments on pumping flow rate with pump prototype verify the simulation results,
the experimental flow rate reaches to the maximum value of 67, 90 mL/min at 0&45°; the change
trends of experimental and simulation flow rates are the same at the range of 0°<C8<<360°. During the
flow-facing angle changes in a cycle, the flow rate and vortex strength reach to their forward and
reverse maximum values twice respectively. The research in this paper lays a foundation for pumping
performance optimization and fluid mixing delivery.

Key words: hemisphere-segment group; valve-less pump; piezoelectric pump; flow-facing angle; flow

resistance difference; pump flow rate; mixing and stirring
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Fig. 1 Piezoelectric pump structure
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(D) Velocity vector diagram of forward and reverse flows at 6=90°
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