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Various peculiar phenomena appear in high Knudsen number flows, and this study focuses on one
such phenomenon: thermal transpiration flow induced by a temperature gradient along a wall, from
the cold to the hot part. Interestingly, numerical studies in literature suggest that the pressure
distribution is strongly affected by the cross-sectional shape of a channel. Thus, we measured pressure
in a thermal transpiration flow to elucidate the effect of channel cross-sectional geometry and enhance
the understanding of the fundamental characteristics of the flow.

We designed and constructed the measurement system. Channels with circular and square cross
sections were fabricated, and reservoirs were placed at both ends of the channel, which were connected
by large diameter tubing to ensure equal pressure. The temperature distribution was controlled by the
ambient and the reservoirs. We measured the differential pressure between the channel and the
reservoir. The measurement results showed that the pressure distribution was strongly affected by the
temperature distribution in the circular channel, while it hardly changed in the rectangular channel.
However, due to the difficulty of ignoring the effect of leakage, further improvements of the system
would enable quantitative evaluation, and lead to a better understanding of the basic characteristics.




