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ABSTRACT: In the present experimental study, the pumping performances of diffuser/nozzle
based piezoelectric micropumps are estimated with different operating factors and geometries.
Here, the effects of the input voltage and frequency on the pumping performances have been
examined together with the influences of the positions of the inlet and outlet. The results
show that the flow rate of the micropump is larger with larger input voltage with the largest
flow rates for the frequency to be close to 6.0 Hz all through the current experimental study.
Also, it has been found that the positions of the inlet and outlet affect much on the per-
formance of the piezoelectric micropumps. Error estimation has been carried out for the eva-
luation of the pumping performance in association with the uncertainty of the measurement.
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Fig. 1 Cross—sectional view of the diffuser/
nozzle based piezoelectric micropump.

Axel BolA 4E5FAE FHole 422 3
' o gdadEg 92 dE 3= 3 a9

ki

& FHE A Y.

B Ay dFgA = pic-153 242 AFE Pl
ARS] P-286.20 RE 4R AATE AFEHESIL pic
~153 E49 ¢AdSEe] Table 19 ANHNA
-5 BES ngskx & 7B H
Zol Z7|E 80 mm x 80 mn x 2455 upe] A SHEA|
¢ldl o] <¢tell 1= piezo-disk®?} chamber®d 37
£ Zvzk 50 pm, 40 mme)® AW ] Fol: 05mmol
EF vlolag HE FHFOZRE Y-
7R Y AYE 47 AY HFE nEE A
Holl A 1o 1A FAo] AFRHAY.

O FA/ g o, Wil n e AEe
Z+7y 6mm, 7°¢ 08umm, 1.5mme]i top part$h
bottom parts] Azl 7FFAo] Hojun £
Aol Fot A7 F AW UE FA FEE €A
g8 4 v olAYE ALYt FEE A
3 5A7 42 4, 1ml FHSL 940
Z2 etz ARHNY dFA/ =F FH

-3

£

Table 1 The piezoelectric constants of pic-

153 material
unit value
piezoelectric charge 12
constant(dss) 10 “C/N 300
piezoelectric voltage 10—3 Vm/N 16
constant(gs3)
frequency constant(Np) Hzm 1960
coupling factors(kp) 0.62




Fig. 2 The photograph of the diffuser/nozzl
based piezoelectric micropump.
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Fig. 3 Experimental apparatus for measuring the flow rate of the diffuser/nozzle based piezoelectric

micropump.
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on the flow rate of the piezoelectric
micropump with the chamber height of
0.5 mm.
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micropump with the chamber height of
0.5 mum.
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Fig. 8 Schematic diagrams expressing different positions of inlet and outlet in the piezoelectric

micropump.
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