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Abstract: A special type of no-moving-part valve was introduced. The diffuser efficiency at different inlet
. velocity was obtained by numerical simulation. It was found that the diffuser efficiency of the special type
of no-moving-part valve was higher than that of diffuser valve. The flow field of piezoelectric pump is di-
vided by means of dynamic mesh, and UDF programmer was inputted to express the motion mode of pie-
zoelectric membrane, which was transferred into FLUENT software,, and then solid-liquid coupled simula-
tion was done. Flow characteristic at different vibration modals was given. It was verified that piezoelec-
tric pump has a better fluidity when the pump membrane near the first order vibration modal. It is correct
and feasible to use the dynamic mesh model to the numerical simulation of piezoelectric pump.
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analysis; dynamic mesh
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Fig. 1 Geometric model of special type of
no-moving-part valve
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Fig.3 Velocity vector of special type of no-moving-part valve
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Fig.5 Flow characteristic of piezoelectric pump membrane

1) gy bR TG R AT A, K9 15 3 S 4 IR Y
VRBEEW R TV EMR. b TR > =R
TR, BRRE T EEROBENE.

2) FEAR R SR A BRI, R P 3l A 1 B A48
ERFE AN RGTHER—FIEH BRI E &it
T RE A K T R BRFS (6] 9 327 B S B IR B ARFAE
KRR R T —E M K8,

3) H5LlgmE H SR E HEATTRERM T,

RMER S EEASERRE LR TERL, KR

EOHHEER WA T A AFAE , T X B R A B SR
—EHB%.

£ % 3Lk ( References)

(1] EBRR.GENELH EEERMIRERE[T].

FFHEE TR ,2002,10(6) :619 - 625.
KAN Jun-wu, YANG Zhi-gang, CHENG Guang-ming.
Research on piezoelectric pump and its development
[J]. Optics and Precision Engineering, 2002, 10(6):
619 ~625. (in Chinese)

[2] Jang Lingsheng, Kan Waihong. Peristaltic piezoelectric
micropump system for biomedical applications[J]. Bio-
medical Microdevices, 2007 ,9(4) :619 —626.

[3] f&4%, % &, HK BT MEMS MEERRE

WrEc R T]. HEFEHLM, 2007, 25(4): 64 -68.
HE Xiu-hua, ZHANG Rui, JIANG Quan-ying. Progress
on piezoelectric micropump based on MEMS [} ]. Drai-
nage and Irrigation Machinery, 2007, 25(4) :64 - 68.
(in Chinese)

[4] Izzol, Accoto D, Menciassi A ,et al. Modeling and ex-
perimental validation of a piezoelectric micropump with
novel no-moving-part valves [ J]. Sensors and Actuators
A Physical, 2007,133(1) ;128 - 140.

(5] sk %.5%8 METRERNFEHE

5iRemir)]. PR & %1%,2002,38(7): 54 -
57.
XIE Hai-bo; FU xin, YANG Hua-yong. Simulation and
experimental research on micro valveless pump [J].
Chinese Journal of Mechanical Engineering, 2002, 38
(7):54 -57. (in Chinese)

[6] Wu Jiankang, Lu Lijun. Liquid-solid coupled system of
micropump( J]. Acta Mechanica Solida Sinica, 2006,
19(1) :40 -49.

S [7] ENXXRBEBAN, % ERRSMRERERS)

HERFTAHH[I]. LR T ¥4R,2006,42(4) : 230 -
23s.
WANG Li-wen, GAO Dian-rong, YANG Lin-jie, et al.
Finite element analysis of the membrane oscillation of
the piezoelectric micro-pump [ J]. Chinese Journal of
Mechanical Engineering, 2006, 42(4) : 230 ~235. (in
Chinese )

[ 8] Wang Baowei, Chu Xiangcheng, Li Enzhu, et al. Simu-
lations and analysis of a piezoelectric micropump[J].
Ultrasonics, 2006 ,44(1) ; 643 - 646.

(RiE#E & B)



