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SURFACE CONDENSATION & EVAPORATION

MASS FLOW

Introduction
Surface condensation occurs when the surface temperature is lower 
than the dew point of the adjacent air.
A spreadsheet tool for the condensation mass flow calculation is 
presented.
The tool can be used for the evaporation mass flow from a humid 
surface to the adjacent air as well.

Surface condensation & evaporation mass flow
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SURFACE CONDENSATION & EVAPORATION

MASS FLOW : FORMULAS

qm mass flow [kg/m2s]
b vapour diffusion surface coefficient [s/m]
pair air vapour pressure [Pa]
psurface surface saturation vapour pressure [Pa]
hc convective surface heat transfer coefficient [W/m2K]
q heat generated by the condensation or required by the evaporation 
[W/m2]
H water vaporization heat [J/kg] = 2502 kJ/kg (H2O at 0 °C) 

= 2256 kJ/kg (H2O at 100 °C)

References: “Introduction to Heat Transfer”, Frank P. Incropera, David P. Dewitt, 1996
“Bouwfysica 1.  Warmte- en massatransport”, Hugo Hens, 1992

𝛽 = 7.7 10−09 h𝑐 [s/m]

𝑞𝑚 = 𝛽 (𝑝𝑎𝑖𝑟 − 𝑝𝑠𝑢𝑟𝑓𝑎𝑐𝑒) [kg/m2𝑠]

𝑞 = 𝐻 q𝑚 [W/m2]

Surface condensation & evaporation mass flow: 
formulas
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The spreadsheet surface_condensation_evaporation_mass_flow.xlsm
allows to calculate the condensation and evaporation mass flow.

SURFACE CONDENSATION & EVAPORATION

MASS FLOW : SPREADSHEET

Surface condensation & evaporation mass flow: 

Spreadsheet tool

surface_condensation_evaporation_mass_flow.xlsm

