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Performance analysis of a device for gas transport and compression
by making use of porous media on the basis of kinetic theory
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WFZeR R OMEL (3530) @ In a small system where the mean free path of the gas molecules
is not negligibly small compared to the system characteristic length, a steady flow is
induced by the temperature field in a gas. In this study, the performance of a pumping
device composed of porous media with very small pores driven by a thermally induced flow
is examined. More precisely, a rarefied gas flow in a device composed of many square arrays
of circular cylinders is investigated by making use of a diffusion model derived on the
basis of kinetic theory. It is shown, for example, that the device can maintain the
pressure ratio of 50 by using 100 arrays, when the temperature ratio between heated and
unheated sides in each array is 1.5 and when the Knudsen number based on the distance
between the centers of adjacent cylinders is 6.
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