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M echanism of dropwise condensation heat transfer enhancement in presence
of non-condensable gas
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Abstract

In order to get a better understanding of the mechanism of heat transfer enhancement in dropwise condensation in the
presence of non-condensable gas (NCG) , dropwise condensation (DWC) , filmwise condensation (FWC) and
coexisting dropwise-filmwise condensation (DFC) heat transfer processes with and without NCG were designed on a
vertical surface and investigated. The experimental results indicated that the heat transfer coefficient of dropwise
condensation was of the same order of magnitude as that of coexisting dropwise-filmwise condensation without non-
condensable gas.But, in the presence of non-condensable gas, the heat transfer coefficient of coexisting dropwise-filmwise
condensation without droplets falling movement was of the same order of magnitude as that of filmwise condensation, and
no heat transfer enhancement was found.Compared with the other condensation modes in the presence of non-condensable
gas, heat transfer coefficient for dropwise condensation was enhanced by 30%—80% for air mole concentration of 0.9%
and 4.8%.As the dominant resistance of the condensation with non-condensable gas resided in the gas phase, the
enhancement mechanism was different from the condensation without non-condensable gas; it was mainly due to the falling
behavior of condensate droplets making a considerable contribution to the overall heat and mass transfer performance.
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