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Kinetic studies on the mass and heat transfers in a gas between coaxial circular
cylinders with nonuniform surface properties
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Flows of a gas through a small channel with a non-uniform surface property
are studied based on kinetic theory of the gas (the Boltzmann equation). Mass and energy transfers
due to the non-uniformness of the surface property and their reciprocity relations are studied
numerically. Lubrication flow of a gas between two bodied in a relative motion placed at a distance
of less than 0.1 micron is studied, and a macroscopic lubrication theory that is applicable in the
presence of an arbitrary temperature difference is derived. It was confirmed that the result of this

lubrication theory agrees well with the numerical solution of the Boltzmann equation.
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