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The boundary between micro and macro in heat transfer from micro-bodies to gases
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This study aims directly at designing a microbeam MEMS sensor that measures
the thermal conductivity of a fluid by heating a beam-shaped free-standing thin strip in the fluid.
Experiments and numerical simulations were conducted to elucidate the effects of gas rarefaction and

natural convection on the heat transfer from the sensor to the surrounding fluid. It was revealed
that the rarefied gas effect does not appear if the Knudsen number, with the sensor width as the
representative dimension, is Kn < 0.033, and that the effect of natural convection is negligibly
small if the Rayleigh number, with the sensor length as the representative dimension, is Ra < 10,
indicating that heat conduction alone prevails.
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