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ABSTRACT:

This talk will discuss two peculiar effects we recently discovered: the photomolecular
effect and the evaporative refrigeration effect. To explain super-thermal solar-
interfacial evaporation from hydrogels and other porous materials, we hypothesize that
photons can directly cleave off water clusters at the liquid-vapor interface in a way
similar to the photoelectric effect, which we call the photomolecular effect. I will
discuss experimental evidence we have so far. Our studies on photomolecular
evaporation also led us to investigate peculiarities in thermal evaporation. Atan
evaporating interface, a temperature discontinuity exists between the liquid and the
vapor sides, which was predicted by theories and observed in some experiments.
However, the existing theories cannot explain experiments. We develop a new
interfacial condition that can be used to couple transport on both sides of the interface,
leading to agreements between theory and experiments. Our modeling reveals the
existence of a new refrigeration effect: the vapor temperature can drop below that of
the liquid film and in fact, lower than even the condensing surface temperature. This
effect has yet to be confirmed experimentally and may find applications in air-

conditioning and refrigeration.
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