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Analysis of rarefied gas flows induced by liquid evaporation from nanoscale pore
arrays and its application to cooling devices
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We focused on nonequilibrium ?as flows (Knudsen layers) induced by the
evaporation from porous surfaces and obtained the following results. (1) To realize the velocity
distribution measurement of gas molecules evaporating from a liquid surface using the time-of-flight

method, we developed a novel experimental technique to maintain a liquid-vapor interface in a
vacuum environment for a long period. The use of a porous membrane with an adequate pore size can
significantly suppress the collisions between gas molecules after the evaporation from the liquid
surface. (2) Numerical techniques were developed to efficiently analyze evaporating gas flows from
porous surfaces using the low-variance deviational Monte Carlo method.
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