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Experimental study on the influence of bubbles on dynamic
characteristics of valve-less micropump

JIANG Dan',LI Song-jing? , YANG Ping*
(1. School of Mechatronics Engineering, University of Electronic Science and Technology of Chi-
na, Chengdu 611731, China;2. School of Mechatronics Engineering, Harbin Institute of Tech-
nology, Harbin 150001, China)

Abstract; The actions of bubbles in a piezoelectric valve-less nozzle/diffuser micropump, in-
cluding entrance, movement, combination and separation in the pump chamber, are recorded by a
high speed video camera, A piezoresistive micro pressure transducer is used to measure the pres-
sure pulsations in the piezoelectric valve-less micropump chamber. Experimental results show
that the effective bulk modulus of fluid and the amplitude of pressure pulsations in the valve-less
micropump decrease significantly with the bubbles into the pump chamber. The entrance of bub-
bles can lead to performance deterioration and even complete failure of the micropump. However,
the movement, combination and separation of bubbles have little effect on the effective bulk mod-

ulus of fluid and the dynamic characteristics of micropump.
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Fig. 1 Outside view of valve-less micropump
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Fig.2 Schematic of micropump cone tube
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Table 1 Construction parameters of micropump
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Fig.3 Principle scheme for the experiment of bubbles in the
valve-less micropump
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Fig. 4  Pressure pul with two bubbles into the pump
chamber
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Fig.5 Pressure pulsations when torning on power
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Fig.6 Zoomed figure of pressure pulsations when turning
on power
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Fig. 7 Pressure pulsations with the first bubble into the pump
chamber
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Fig.8 Pressure pulsations with the second bubble into the pump
chamber

102——

10.1

10.0

pA10Pa)

9.9

9.8}

| — . ; e
16.88 16.92 16.96 17.00

t's
B9 KM R e E S Bk 3h i 4R
Fig.9 Pressure pulsations when turning off power



% 3

# T WM ERWMESSHEERTRIR 37

B 10~ N FERBIABENO AN HE
AMERE2SE, LB E R 2000 W/s, @ 10
(@D~ DAF 1 AMREHALTREH 10~ A
F2ARMHEALER. EVHREZ. REPFER
ZBAKHERAEMNIA OEE M 08,

B 1Io@FR: 1L AM[EESAODREEEA, WHE
M FR:FIAKBEHEHIATE  FEFKEHE
BAFEE, A 10O R HE 1 MRETEHEA
R REAEBRA TR ERO.04mD B 1/4, X
58 1 MM ERFREREAY S, mME 10(D IR,

Al mAKHEEARETR
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Movement of bubble in the pump chamber
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Fig. 12
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Combination of bubble in the pump chamber
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Fig. 13 Separation of bubble in the pump chamber
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