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Study of Thermal Flow Characteristics in Micochannels for Supercritical Hydrogen
Fluid Mixtures with Accurate Thermophysical Property Measurements

Sakoda, Naoya
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The binary fluid system of hydrogen and carbon dioxide shows a divergence of
the critical curve, and PVT properties of the mixtures were measured in the supercritical fluid
region. A microchannel holder made of polycarbonate for a quartz microchannel was developed to
observe flow characteristics in the microchannel, and it is available at high-pressures up to 10
MPa. The microchannel was assembled into the supercritical-fluid observation apparatus, and a
hydrogen and carbon dioxide mixture of 0.107 mole fraction of hydrogen was supplied to the
microchannel. A flow characteristic of it was observed at 298 K and 7.3 MPa until the mixture
reaches the steady state.
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A:sample cell (25cc)  B:expansion cell (500 cc><1, 1000 cc><1, 50 cc><1)  C:
vacuum chamber  D: platinum resistance thermometer ~ E: thermometer readout ~ F:
digital multimeter ~ G: heater ~ H: temperature controller  I: circulation thermostatic
bath  J: quartz pressure transducer  K: digital pressure indicator ~ L: vacuum pump
M: pressure gauge  N: sample cylinder O:camera  P:personal computer HV-1
12,SV-1  2,LV-1,CV-1 2:valves
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