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Development of nano/micro system using supercritical fluid
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The micro fluidic chamber with narrow gap for high pressurized fluid has

been designed and fabricated. The carbon dioxide (C02) is injected into the narrow gap spaces of 0.5
pmand 1.6 ym. Their thermal resistance changes have been measured by changing the pressure and
temperature. Hence, related to the effect of narrow space the critical pressure of supercritical C0O2

is shifted to lower values. When the gap distance is shorter, the pressure of the minimum
total-thermal-resistance becomes lower. This "narrow space effect” is enhanced by the shorter gap
distance. Additionally, the change of thermal resistance related to pressure change is more
responsive for narrower spacing. The smaller spacing seems to make more sensitive responsibility of
the inserted fluid property. These results indicate that the filled fluid in a micro-chamber can be
applied for the applications of sensing and switching devices using variable physical properties of
the packaged fluid in narrow spaces.
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1:Schematic image of the experimental
set-up to measure the thermal resistance

change of CO: at different pressures and
temperatures.
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2! Schematic 1image of the
micro-chamber part with a narrow gap for
filling a high pressured CO2. Top view (left)
and its cross section (right).
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3: Top view of the clamped device by
SUS plates.
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4: Schematic image of the experimental
set-up to measure the thermal resistance
changes of CO:z at different pressures and
temperatures.
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5: Containing of thermal resistances
about the measurement system.
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6: Side
measurement
micro-chamber device in the middle for the
thermal resistance measurement.

the thermal
cramping the

view of
system

135

6.6 MPa 7.6 MPa

7
40.4K/'W 39.1K/'W
42 I 7.8
7.6
41
- 7.4
3
s * R_total 7
§| % mP L
o« / ressure & 6.8
38
e e o
37 6.4

0 2 4 6 8 10 12 14 16 18
Time [min]

7: Changes of total thermal resistance
(Rtota) and pressure.
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8: Pressure dependence of total thermal
resistance (Reota) with 0.5 pm gap chamber
for the different temperatures at 100 °C
and 135 °C.
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9: Pressure dependence of total thermal
resistance (R_total) at 135 °C with the
different gap chambers of 0.5 pym and 1.6
pm.
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