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Abstract; In combination of the rapid prototyping of 3D printing technology, a valveless piezoelectric
pump in the micro-electromechanical system with a triangular prism bluff body was designed and fabri-
cated. For the pump, a piezoelectric vibrator was used as its exciting source and a triangular prism
bluff as its valve without moving parts. The working principles, theoretical flow and the vibration
characteristics of vibrator were analyzed, and its flow expression was derived. Then, the flow resist-
ance characteristics of triangular prism bluff body was simulated by using finite element method. On
the basis of interior pressure distribution and flow speeds in the import and export of the pump, the

flow resistances in positive and negative directions were analyzed qualitatively. Finally, an experimen-
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tal prototype for the valveless piezoelectric pump was fabricated by using a 3D printing machine, and
some experiments on flow resistances and flow rates of the pump were measured. The results show
that the triangular prism bluff body has different flow resistances in positive and negative directions.
The maximum flow rate of the piezoelectric pump obtained is 29. 8 ml/min under peak-to-peak voltage
of 550 V (8 Hz) . The experimental results validate that the pumping performance of the valveless pi-
ezoelectric pump with triangular prism bluff body is excellent.

Key words: valveless piezoelectric pump; triangular prism; bluff body; flow resistance measurement;

flow rate measurement
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Structure diagram of valveless piezoelectric

pump with triangular prism bluff body
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Fig.3 Structure diagram of piezoelectric vibrator
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