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G(z,t) = DL (6)
1 cosh( Mz — h/2))| iw
f(z.1) = Re ipw[l‘ cosh( %/2) ]e } (7)
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h[az]o W, a= h[ 0z ]0’ (9)
(4) :
1 oud, ow| , _ glou’, dw| 5_ L[ .
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2 /
(13) . At
(13), 1
VL+1_ ' "~ ) n
T =SV, (14)
fOVp ) == B(Ve) Vit B%[aa—:’] - Lp.-"p"+ Vo2V aV, (15)
V1,+1 (2)
V1+l_ VH—]
TN = /f(05p), (16)
f(0.8) == &5 (8p)e (17)
, n,n+ 1
(16) (2,
10¢ "
(&) = —A%[;—t+ VvV 1], (18)
, 0(8p)/0n= 0, ,6p=0 ,
p/z+1: pn+ 6]), (19)
vils Ve ) (2)
3
b= 4000 Um,
h = 100 Um, B= 100 bm, L= 1500 Um, 0= 10+ a
= 0.5 Um, w= 1500 Hz, P= 1000 kg/ m’, V= 2.0x 10 °m7s,
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Numerical Study of Periodical Flows of Piezoelectric
Valveless Micropump for Biochips

ZHANG Yong li WU Jian_kang
(Mechanics Department , Huazhong University of Science and Techn ology ,
Wuhan 430074,P . R . China)

Abstract: Shallow water model was employed to approximate the three dimensional flows of a thin
micropump to a two_dimensional thickness averaged flows. The finite element method and pressure
corredtion agorithm were used to solve the two_dimensional flows of the pump and calculate the
punp flow rate. The numerical results indicate that 1) Phase differences in time of flow velocities and
backflows occur across section of diffuser connecting to pump chamber; 2) A pair of symmetric vor-
texes appears inside the pump chamber by the end of sudion flow phase; 3) The directional flow rate
of the pump is dominated by nonlinearity of Navier Stokes equations. Quantitative relations of the
punp flow rate versus the ratio of diffuser length to width, the ratio of diffuser thickness to width,
fluid viscosity and backpressure were also given. Possibly maximal flow rate can be achieved by opti-

mizing the pump parameters.

Key words: miao pump; diffuser; finite element method



