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Trial manufacture of normal pressure compressor driven by the thermal edge flow

Kataoka, Takeshi
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Knudsen

We investigated application ofKnudsen compressor, which is a kind of air
compressor operated by the thermal edge flow in a rarefired gas, to operation in normal pressure. This is
the first trial in the world. Theoretically it can be achieved from similarity of flow conditions between
the system in a rarefied gas and that in a normal pressure. According to our experiments, however, such a
thermal edge flow was induced only when the pressure is smaller than 100Pa and realization of normal
pressure Knudsen compressor seems to be difficult.

Specifically, we investigated in the first year the basic property of thermal edge flow using a simple
slender tube. As the radius of tube becomes smaller, the flow was induced in the larger pressure
environment. In the second year, we devised a kind of simple compressor using many tubes. However, the
thermal edge flow was induced in this system only when the pressure is smaller than 100Pa. In the last
year we tried to modify the system as a whole.
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Fig.1 Experimental apparatus: (a) bird’s-eye view
(b) top view.
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Fig.2 The speed of rotation of windmill versus
distance from the edge of heater for T=80
when P=15Pa(-e —) and 25Pa(...a...).
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Fig.3 Two types of heat systems.
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Fig4 The speed of rotation[rpm] vs the
temperature[ ] for the pipe or plate temperature
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Fig.5 The speed of rotation[rpm] vs the
temperature[ ] of the pipe or plate for the gas
pressure 11Pa.
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Fig.6 Pressure distribution around a cylinder
calculated by the free-molecular-type kinetic
scheme.
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