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The Influence of Coupled Heat and Mass Transfer on
Supersaturation in Turbulent Tube Flow
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( School of Energy and Environment , Southeast University, Nanjing, China, Post Code:210096 )

Abstract: In order to explore the influence of water vapor phase change heat and mass transfer coupling
on the supersaturation in the pipeline under turbulent conditions, Fluent user-defined scalar (UDS) was
used to calculate the heat and mass transfer coupling model, and the influence of the coupling term on the
supersaturation distribution in the pipeline under some factors including different radial positions , air tem-
peratures ,wall surface temperatures , air velocities and humidity was studied. The results show that the in-
fluence of coupling term on supersaturation is different along different radial positions; With the increase
of temperature difference ,the influence of coupling term on supersaturation also increases; When the tem-
perature difference increases to a certain extent,the influence of coupling term can’t be ignored; The in-
fluence of coupling term on supersaturation is basically the same under different inlet air velocities and
humidity. The temperature difference directly determines the influence of the coupling term on the super-
saturated environment.
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Tab. 1 Corresponding relation between the items in the heat and mass transfer equation and that in the UDS equation
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Tab. 3 Boundary conditions
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Tab. 2 Material property parameters
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Tab. 4 Comparison of relative error results of

supersaturation with the same temperature difference
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