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Design and Performance Test on Circular Two Piezoelectric Pump
with Active Valve

Cheng Guangming He Lipeng Zeng Ping Li Peng Kan Junwu Yang Zhigang
( College of Mechanical Science and Engineering, Jilin University, Changchun 130025, China)

Abstract

A new type of piezoelectric pump with active valve was designed. By means of derivation
piezoelectric pump flux formula, main factors which influenced flux of the active valve were analyzed,
i. e. inside diameter and the width of the valve seat. The test result showed that working frequency, the
power supply voltage, the output backpressure, phase difference between the driving signal of active valve
and the pump were the most influential factors on the performance of piezoelectric pump with the active
valve. The designed initiative piezoelectric pump has the capacity of delivering liquid in two directions.
The experimental results showed that the flux of designed piezoelectric pump could reach 123 mL/min,
under the condition of sinusoidal driving signal at 30 Hz and 120 V.
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Fig.1 Block diagram of piezoelectric pump with active valve
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Fig.2 Liquid’s flux in circular gap of active valve’s seat
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Fig.3 Parameter of circular piezoelectric pump
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Fig.4 Relation between flux area and inside radii of valve
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(w) and flux (q)

/mL-min"]

3 MEREXE

(2] B N e W e 9 e SRR o s R A 3
SRR 7 I, EATRAE A FR AN R 4K 5]
HL LR 9 IE 5245 5 T 58 B (H H 22 M 36 3l 1) 24 75 GE
AE S T IR .

H1 T 35 Bl 1 s F AL 0 I 11 S S DA i AR Bl
I T LR 1 Bl A R 4 ), DAL b o R i
AT, BOCHE T AR 1 k1R LR 1 i o
T E AL 22 AR AN 6 JI R .

P
= 1
|

‘ IR

|
i

(
(
i/_
(
HH i

YR/ mm

P/ mm

PR/ mm
N

HRLZE /(%)
Bl6 I TE I v 4k =X 3 8 R H 2 1 2R A0 R Y TR 8 15
Fig. 6 Pump and valve’s drive signal for piezoelectric

pump with active valve
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Fig.7 Curve of flux against frequency for piezoelectric

pump in two directions
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backpressure and on different directions
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Fig. 9 Drive voltage’s influence for flux
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Fig. 10 Input valve’s face impact on flux and flux direction
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