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WHZesERE4L (%) Development of new valve-less transfusion pump
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WFFERE T DOBEZE (330) : In order to avoid the miniaturization for all micro parts to constitute
a pump, the main researcher in this project has developed the valve-less micropump on the
basic stage. The proposed micropump has a simple structure, which has some numbers of
smart material parts such as a piezoelectric material mounted on the liquid flow tube as a
power source. However, there are many parameters to control the liquid flow amount by
the micropump so that it can be operated at various environmental uses. In this research,
the micropump is applied to the transfusion pump and we focused on the investigation of
the outstanding problems such as the highly functional flow ability and precise flow control
of the liquid. As the results, it was confirmed that the correlativity of amplitude and the
flow rate in the experiment founds good agreements with the increase in progressive wave
theoretical amplitude value y (t) by construction of the progressive wave theoretical
formula of the valve-less micropump.
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Fig.1 Diagram of tube type micropump.
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Tablel The size of micropump.

Large pump | Small pump
Element material Ti
Outside diameter [mm] 12 6
Inside diameter [mm] 10 4
Tube -
Thickness [mm] 1
Length [mm] 100
Installation interval of PZT [mm] 15
Element material Bulk piezoelectric material C-9
Outside diameter [mm] 135 7.25
PZT Inside diameter [mm] 125 6.25
width [mm] 5
Number of PZT 4

A2 TRV % Small pump @ PZT -+

SHEXBUERER FEER U > 78 PZT F1
DI/ TH HIME 7.25 [mm], NEL 6.25
[mm], #&5 [mm]& L, 2R3 PZT %
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WL AR 7 8 b i B (dse=718 [pm/V])
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W72 B PZT #1725 m=4i+4 {#(i=0,1,2...),
ERPRICRBE SN WD HEE~ A 7 ol
NIRRT TR OB T T LA
LR T.

y(t)=2\/§asin( o l+%7r)><cos( 2nf I+ wt)

Eh Eh
2Rp 2Rp

a: Amplitude, / : Frequency, /: Installation interval, £ : Young’s modulus of tube,
h: Thickness of tube, R : Outer radius of tube, o : Density of liquid, «: Angular frequency, : Time
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Fig.2 Experimental system of the flow ability.
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Fig.3 Ratio of flow against static states [%].
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a Amplitude [nm] 1

Number of PZT 4

Frequency [kHZz] 96
Young’s modulus [GPa] | 106.4
Outer radius of tube [mm]{ 3

Density [kg/m®’] 1000

SRE IR




(2% D cos TELART O sin A +1 F 7= (3 +1 T f5
DEEMD EETHD. LoT, ZOLEFLD
SRMEZ 729 PZT RERIRE |, P2EEEA h
DB G DR ZEMEfTIC LV EHT 2. 2
Z TR 2ITEMEMHTIZ N D /8T A —H %R
7.

Table2 Analysis conditions.
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Fig.4 Sine wave value of installation interval and
thickness.
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