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Piezoelectric pump with active electromagnetic driven valve

Li Peng, Cheng Guang-ming, Dong Jing-shi, Yang Zhi-gang, Zeng Ping
(College of Mechanical Science and Engineering, Jilin University, Changchun 130022, China)

Abstract: A new type of piezoelectric pump with active electromagnetic driven valve was developed.
Compared with the piezoelectric pump with the passive valve which is opened by the flowing fluid, the
valve of this pump is opened by the electromagnetic force, so can save the energy consumption of fluid
inside the piezoelectric pump chamber when the valve works. Moreover, according to the requirements
of working condition, the value timing can be controlled by adjusting the duty cycle and phase of the
control signal of the valve. This makes the pump not only be able to pump the liquid forward and
backward actively, but also to control the flow rate accurately, which provides a new approach of
improvement of the piezoelectric pump performance. The experimental results show that the
maximum flow rate of the pump was 160 mL/min at frequency 30 Hz.
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Fig.1 Structure of piezoelectric pump with active valve
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Fig. 2 Displacement of center of piezoelectric unimorph

under different supplied voltages
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Fig.3 Pump flow volume under different duty

cycles and phases

F WA AE S R B B S PAJ Ta) Jid A AS
[7) 3 B h T AR ALBRCAS F) S i 4 2 1 AN 52 4k
PR B,
3.2 HER-REHH

TR AR A% B A B A 2R A
A Fift 5 A3 B 384 0 T I K AR I8 4 SR A U 2
WA TAEMAR R B e g . SRl IR LR /Y
PR R AT T BE R A AR R
512 10,15,20,25.,30 Hz, X5 ¥E h o5 P, d
F2hy 140 'V, SEEG 45 R UNIE 4 B .

180

o} Al
140} —— Ji[)2
g 1201
£ 100}
E sof
=
B aop

20+

Oy s 015 20 25 30

JS/Hz
B4 RIEEARFETRENEML

Fig.4 Pump flow volume under different frequencies
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Fig.5 Pump flow volume under different voltages
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Fig. 6 Prototype of designed piezoelectric pump
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