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Abstract: The structural software ANSYS and the fluid software ANSYS CFX. were used to simulate
the structural-fluid coupling of a valveless piezoelectric pump and to research its output performance.
Three different kinds of valveless pumps, the pump with middle inlet, the pump with middle outlet
and the pump with side inlet/outlet were designed. The structural-fluid coupling on these valveless
piezoelectric pumps was simulated by the software ANSYS and the software ANSYS CFX. The
simulation results show that the pump with middle outlet has the maximum output flow rate. The
prototypes of the three kinds of piezoelectric pumps were fabricated and a corresponding testing
system for the pumps was set up and test experiments were performed under a sinusoidal AC
excitation signal of 45 V and the frequency of 0-700 Hz. The results show that the maximum output
flow rates of the three kinds of valveless pumps are 3. 8 ml/min, 6. 0 ml/min and 4.0 ml/min,
respectively. Among them the pump with middle outlet has the maximum output flow rate, which is

consistent with the results of the structural-fluid coupling simulation and verifies that the simulation
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method proposed by this paper can guide the design of piezoelectric pumps.
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Tab.1 Main structural parameters of piezoelectric pump
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Fig. 1 Structure of dual-entrance Piezoelectric Pump
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Fig.2 Meshing model of piezoelectric vibrator
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Fig. 4 Flowchart of structural-fluid coupling simulation
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Fig. 5 Velocity profiles of longitudinal sections
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Fig. 6 Velocity stream diagrams
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Fig. 7 Main view of velocity stream diagrams
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Fig. 8 Maximum flow velocity-time curves
4 XBENK 5 5 M

ST B E I [ AR A O LA B OE B M 1
TIREF G I 3 FhO% X L 04 B R I o E
A5 7 DK 003 s T R ) AR A I 4 oRe R i v
K, MK R Gy K 9 i, EEAH XFD-
8B o RAEMR MEIFRRSG BTG
B RbR CBEAR LA ROK A A, LR/ X AR A
[ L 2 S 5] HERE LN ET 10 s

(ERp de o

K9 TERFEMNLREIYE

Fig. 9 Test system of piezoelectric pump
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Fig. 10 Prototype physical figure
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Fig. 11  Output flow-frequency curves
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