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A study on the Thermopneumatic Actuator with Phase Change for Micro Pump
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Abstract : Recently, Direct Methanol Fuel Cell(DMFC) for portable devices has
been received much attention because DMFC has a possibility of higher energy
density than electrical batteries and smaller size than other fue! cells. This
paper presents the fabrication and test of a thermopneumatic microactuator with
a phase change for DMFC. A microactuator consists of an inlet, an outlet, a chamber,
a heater and a sensor of resistance temperature detector(RTD). The micoractuator
is fabricated by the spin-coating process, the lithograph process, the deep RIE
process and so on. The total size of microactuator is 20X20x0.5 mm’. When the
current is applied, the heater heats liquid in chamber. As a result, the liquid
vaporizes. The response of temperature in the chamber was measured using thermo-—
couple. The changed temperature is 3 T for 5 sec at 0.032 W.
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Fig. 1 The structure of micro actuator
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Fig. 2 The photograph of micro actuator
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Fig. 3 The fabrication process fiow of micro
actuator
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Fig 4. Schematic illustration of measurement
setup
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Fig 5. Temperature variation of the micro
actuator with various duty ratio.
(Voltage 24 V, Ambient T 22 °C)
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Fig 6. Temperature variation of the micro
actuator with various duty ratio
(Voitage 24 V, Ambient T 50 °C)
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Fig 7. Temperature variation of the micro
actuator with various voltage
(Duty 50%, Ambient T 50 °C)
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Fig 8. Temperature variation of the micro
actuator for the same power
with various voltage and duty ratio
(Power 0.08 W, Ambient T 50 °C)
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