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FEEEERER (EX) Development of Micro—Pump without Power Supply with the aid of
Peltier Devices and Deformation Material
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WFZERC R OMEEE (J3C) : The micro pump is one of the application research and development
fields of the MEMS technology. Its fundamental form is proposed from the end of the 1980 s
to the beginning of the 1990’ s with the MEMS technology development. The aim of the
present study is to design and develop a cylindrical micro pump which is driven by
expansion and contraction of the heat deformation material with the aid of heating and
cooling properties of Peltier devices. The Peltier devices are periodically heated and
cooled and the corresponding heat deformation material unit causes heat expansion and
compression. With the aid of these motions, the working fluid filed in the micro—pump
flows. The flow phenomenon is disclosed by X-ray apparatus and PIV method.
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Material Coefficient of Liner
Expansion [X10°%/°C]
Iron 11.8
Copper 16. 7
Aluminum 23.0
Elastic 77
Rubber
Polyethylene 55-100
Polyester 100-200
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Material Polyoxymethy

lene

Melting Point [C] 165

Specific Heat [k]/ (Kg * K) ] 1. 47

Coefficient of Liner 120
Expansion [X107%/°C]

Thermal Conductivity 0.23

[(W/ (m + K) ]
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Nozzle Valve Unit

Diffuser Valve Unit

Pelter Device Heat Deformation Material Unit
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Model MX-90Basic
Voltage of X-ray Max 90kV
Tube
X-ray Tube Max 0.5mA
Current
Focal Spot size 0.1lmm
of X-ray Tube
X-ray Detector X-ray CCD camera
Dimension of 24 X 18mm
Input Plane
Resolution 13LP/mm
Dimension of 600X 470mm

Stage

Distances of X

X-axis=160mm,Y-axis

and Y Axes =100mm,
Rotation=360°
Sample Height Max 60mm
Image IP-Basic
Processing
Software
Cabin Width 690 X Depth
Dimension 590 X Height 620mm
X-ray Leakage Under 10uSv/h
Dose
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