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Abstract: This paper researches how to improve the performance and applications of micromixers used
in mixing micro-liquids, because most of the existing micromixers need external power sources, and
can only mix fluids but can not transport them. A valveless piezoelectric pump with multistage Y-
shape tubes which integrates both functions of mixing and transporting is developed to overcome above
shortcomings. Firstly, a multistage Y-shape tube is proposed, then a valveless piezoelectric pump
with multistage Y-shape tubes is designed and its working principle is analyzed. Furthermore, the
flow resistance characteristics and the flow rate of the valveless piezoelectric pump are analyzed theo-

retically, Meanwhile, finite element software is employed in simulating the flow fields of the pump
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numerically. The results show that the piezoelectric pump has a function of one-way transmission. Fi-

nally, the valveless piezoelectric pump is fabricated, the relationships between flow rate and driving

frequency, as well as that between back pressure and driving frequency are experimentally investiga-

ted. The experimental results show that the maximum flow rate is 16. 2 mL/min under a peak-to-peak

voltage of power supply in 100 V(16 Hz), and the maximum back pressure is obout 64 mmH, O under

a peak-to-peak voltage of power supply in 100 V (14 Hz). The obtained experimental results validate

the feasibility of the valveless piezoelectric pump with multistage Y-shape tubes.

Key words: multistage Y-shape tubes;piezoelectric pump; valveless pump;micro mixer
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Fig. 1 Structure of multistage Y-shape tube
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Fig. 2 Structure of valveless piezoelectric pump with

multistage Y-shape tubes
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Tab.1 Geometrical parameters of piezoelectric pump(mm)
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Fig. 4 Velocity streamline pattern of piezoelectric pump

AR P 4 R A T H 2R W AR R R S A
HY 2R A 22 Y R AL A I R R T
PRI A AR IR T — RS AN i 2
Y RYAE 23 75 1) AL R R B I MR AL A S
BT ) B AN A AT RS W B R BT
B A AR . TR AT 4 AT AR B S R R
Tl A AR T LT AE 2l BRI A EE BT slxl
Ui AT 725 T T e » XA A A IR A Bl

H LA BB S R AT A R R TR R 2 Y
T8 JC IR T v A I 22 0 22 Y R AR 1 O
B FNEHTIC A A RO R T IR R Y e T AR
(v B o 252 Ji v 7 A A2 2 10 I 0 A e AR B A I
RIS G BEFE . X B4R D 52 B T vl A i A
Gk IS S8 P b B 2 B AR SR TR A B L S
AR A BEFE AR ) — IR 3R B T 251

5 RXIwiE
P15 3 9 SO0 2 g U0t B B R 1D 6

S PR Y 22 90 Y R I AE TG IR s R AR L Y
WER S L B L 2 BT R S 2

S Y 1
TR 5

PIESION:

— SR

K5 R RN R A

Fig. 5 Schematic diagram of flow rate test experiment
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Fig. 10 Curve of back pressure vs driving frequency
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