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Structural design and mechanism analysis of a valveless
piezoelectric pump with single bimorph and double chambers
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(1. College o f Mechanical Science and Engineering , Jilin University , Changchun 130025, China;
2. Changchun Institute of Technology ,Changchun 130012,China)

Abstract: A valveless piezoelectric pump with single bimorph and double chambers was put forward
for improving its flow rate. Some elastic curved surface differential equations of circular piezoelectric
composite laminates were derived from the theory on the elastic thin plate bending with small deflec-
tion. The structure and working principle of the piezoelectric pumps consisted of one PZT bimorph to
fabricate two chambers were introduced. The relations of structure and flow rate were analyzed by
comparing with the single bimorph and single chamber piezoelectric pump. The valveless piezoelectric
pump with single bimorph and double chambers was designed and fabricated. It has unique structure
and high flux output. Experimental results show that the flow rate of piezoelectric pump with single
bimorph and double chambers is obviously improved comparing with the flux output of the single bi-
morph and single chamber piezoelectric pump.
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Fig. 1 Circular piezoelectric composite laminate
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Fig. 2 Structural schematics of valveless piezoelectric

pump with single bimorph and double cham-

bers
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Fig. 3 Theoretic instantaneous curve of flow rate

B 3Ca) AT LA 78— A R . ik 7
BA R A TG I S F R AR O~ J 30T 9 A O i o s A
m~2n JE B B T . R R T
B E N Q=(Qu —Qu) /2.

B & 3(b) "] LA o 75— A JH I . B iR
XU 1A TG 1 T L 7R O~ o JA) 30 1N 26 s 1A By o 0
St AE m~2m JAH N A I AR . R A
WIS B R RN Q= (Qu — Q). Eid 4T
5 R TR A TG 1R e R 2R O 2 o O o L
BRI B R TG ) T E A O 2 e o R R R —

1% .

6 WEALEEEKREL R HEARE
TS Sl

N TR TS A A B TR SE R
T HL R 55 2 IO [ 1) 00 - B R R B4 7 3L
A L B ) SE SR AR HIL . S5 T A : AG1200
HS R AR 7058 T F KA L LV-1610 £ )
WO AL LCF5220 i B nf M5, HE 4 F
H7E 110 V, 250 Hz 7o S0 7 2 5 s 44 e oL 98
i R R Y 1. 82 i T LA 1R 5 R AR e A
H A v PR A L 7E 190~280 Hiz, B 1 AU {
AR R A R L6~ 1. 8 £, AT I,
e 2 5 B 3 LR A AR T S U AR L SR IR R
A AR . SR Ah R SR
o, R BHOBU R T St 1 A 18 K sl /0N i
.

T 150 —— SR T
E — Sl T
E 100

%50

z

o

=

0s s L . ' L L L .
160 180 200 220 240 260 280 300 320
fHz

4 B A 5 00k R s A 2 i s 9 5 X L T 4R
Fig. 4 Comparison of flow rates double chambers
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