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Fig.2  Schematic diagram of flow resistance property on

forward and reverse flow-facing surface of hemisphere-segment
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work cycle
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Fig.5 Curves of forward and reverse flow resistance

coefficient for one hemisphere-segment
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Fig.6 Change curves of the forward and reverse flow
resistance coefficients along with the spacing ratio as the

hemisphere-segment in transverse arrangement
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Fig.7 Change curves of the forward and reverse flow

resistance interference coefficients along with the spacing

ratio as the hemisphere-segment in transverse arrangement
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Fig.9 Curves of the theory and test flow rate with different

numbers of hemisphere-segments in transverse arrangement
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Flow Resistance Interference Property of Hemisphere-segment
Arranged in Transverse for Valve-less Piezoelectric Pump

Ji Jing'?  Zhang Jianhui' Chen Daogen' Zhao Chunsheng'
(1. State Key Laboratory of Mechanics and Control of Mechanical Structures ,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China
2. College of Mechanical and Electrical Engineering, Qingdao Agricultural University, Qingdao 266109, China)

Abstract; In order to analyze the flow resistance property of the hemisphere-segment arranged in
transverse for the valve-less piezoelectric pump with bluff-body and the influence of the hemisphere-
segment on the output performance of the pump, the flow resistance action law of multiple hemisphere-
segments arranged in transverse in pump chamber was studied. Based on the research of single
hemisphere-segment flow resistance and the analysis of influence factors for hemisphere-segments arranged
in transverse, the action laws of flow resistance interference coefficient and flow resistance coefficient for
two hemisphere-segments arranged in transverse were obtained by experiments. Then the theoretical
calculation of transverse flow resistance interference coefficient and flow resistance coefficient for multiple
hemisphere-segments was derived. And the experiments on flow resistance and flow rate were carried out
by using four hemisphere-segments arranged in transverse. The theoretical derivation was proved to be
feasible for analyzing and predicting the flow resistance property and the flow rate of such valve-less
piezoelectric pump with bluff-body. When the driving voltage was set to 120 V and driving frequency was
set to 6 Hz, the flow rate of the pump reached to 44. 78 mL/min. And the average deviation between
theoretical and experimental was 39. 34% .

Key words: Valve-less piezoelectric pump Hemisphere-segment  Bluff-body = Transverse arrangement

Property analysis



