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Fig. 1  Structure diagram of the valveless piezoelectric

pump with asymmetrical bifurcated channels
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Fig. 2 Structure of multistage Y-shape tube
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Fig. 3 Structure of the diffuser/nozzle
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Fig. 4 Schematic diagram of the flow principle of the pi-

ezoelectric pump

ST T2 Y R A 1 B 2 T L
FRN
AP =¢pv®/2 @D)
SO AP WIE J1 25 56 WL R0 W R
AL ok A A VR R BN B i T L
Q=Sv (2)
Hoop L Q BRI it S Vi A I A
é>c:5@%BV“,mﬁ<nai@ﬁ+§ﬂﬁ%

2AP

Q=sFAL Ly e (3)
0 E
BRI
V=V, +V,sin(wt) 1)



1180 P

g ol 5 & W

510 %

Ho . w=2rf:;V, N¥EF1EF 65 B BT H) R IR
LV, MR TR EN EBERBEEE; F R
IR S,
IR FUAR L R Ry
AV=Qy + Q. =%/ —Voweos(wt)  (5)

TEM A S R A 5 3 5 1) 45 P 7R T )
HATA

AV =Q'y + Q. =V, cos(wt) (6)
AR, AV =Q" .l (3) . K G A
C' =V, wcoswt /(&> + &) (7

W A3t B e A AT TR B I B A
Q =Ce¢" =V, wecoswt /(£ /D2 +1) (8)
fEHE e rp
AV =(—Q'V+ (—Q',)=V,cos(wt) (9)
gaR ). KB
C'=—V.,wcoswt /(&7 + &7 (10)
FEAE S FE P A KT B R 1% B AL
Q' =C"* =V, wcoswt /(& /€D + 1)

(1)
TE—ATAERIAN, Wk
T/4 3T/
QZJ ' Q/dZJtJ JtQ(/dz:
—T/4 T/4
2V, T/4
WJiT’choswtdt +
2V, T/
WJM wcoswidt =
1 1
V@ T @ 1) 12

H s (12) AT qn, 2 &L /ey =~ /€y BE B
€./¢ ., # &/ AR RIS JC IR B R A — T
PR TR PO AT L™= A v i . Fl SCHR 28 1T T, 4 T
WEMTRBLARS &, > ¢, ML Y R i M
AR BE R &y ME LU i BRSO 1A SR AR AR AR . N
I AR R ARG R 2R Y B 0 it
HE e .

3 BRITAH

X290 Y R A AT dEATIE NS R 4. 08 i
ANSYS CEX % Hb A7 11550, LU i 48 20 Ui 5 Ui
MITBA RN, 2R 1 iR N & 454 S50 B 5 i
RN A BT S SRR T 25 4 Ak
o RIA% B Sy 9. 34 X 10", A% B il 0. 5 (TGt
) AN RGO L BTk I AR A B AN ] R
Aiy oK B 1000 kg/m’

*x1 ZRYBREHEMRT
Tab.1 Structure parameters of the multistage Y-shape tube
a/mm a/ () D/mm
1 60 10 1

L/mm

| Y

0.570.62 0.66 0.70 0.74 0.79 0.83 0.87 0.91 0.96 1.00
Sy
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Fig.5 Finite element model of the multistage Y-shape

tube and mesh quality
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Fig. 6 Curves between the pressure drop and mass flow
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Fig. 7 Prototype of the piezoelectric pump
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Tab.2 Geometrical parameters of pump chamber

and diffuser/nozzle tube

L/mm

B/ W/mm
7 1 20
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Tab.3 Performance parameters of piezoelectric vibrator
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Fig. 8 Performances test of the piezoelectric pump
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Fig. 9 Curves of mass flow and amplitude
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Fig. 10 Curves of head and vibrator amplitude
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Fig. 11 Curves of mass flow and head
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