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Flow resistance characteristics of valveless piezoelectric pump
with three-way diffuser/nozzle tube

He Xiuhua, Wang Jian, Yang Song, Bi Yushi, Zhuo Hongcai
(School of Energy and Power Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract; For the disadvantage of inefficient of the traditional diffuser/nozzle-based valveless piezoelec-
tric pumps, a new type of valveless piezoelectric pump with three-way diffuser/nozzle tube was proposed
through the advanced design by analyzing the flow characteristics of the traditional diffuser/nozzle tube.
Based on the numerical simulation, the three-way diffuser/nozzle tube and traditional diffuser/nozzle tube
was compared. The effects of the flow resistance property of the three-way tube was analyzed by changing
the structural parameters of the shunts, including the length L,, the angle ¢, the cone angle 6, and the
width b, of the shunts. Compared with the traditional tube, the results show that the A which is the ratio
of the reverse flow resistance coefficient to forward flow resistance coefficient as a function of Reynolds
number, is higher under high Reynolds number. So the efficiency of the valveless piezoelectric can be in-
creased. The optimum structural parameters of the three-way diffuser/nozzle tube differ greatly under dif-
ferent Reynolds number. The appropriate structural parameters should be chosen according to the actual
working condition when designing.
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Fig. 1 Stuctual drawing of valveless piezoelectric pump
with three-way diffuser/nozzle tube
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Fig.2 Schematic of three-way diffuser/nozzle tube
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Fig.4 Pressure distribution with different Reynolds numbers
in two kinds of tubes
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Fig.5 A distribution with different Reynolds numbers
in two kinds of tubes
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Fig.6 A distribution with different Reynolds numbers in
various lengths of shunt tubes
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Fig.7 A distribution with different Reynolds numbers in
various angles between two shunt tubes
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Fig.8 A distribution with different Reynolds numbers in
various cone angles of shunt tubes
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