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Models for heating and 
evaporation of droplets

Numerical algorithms

• Numerical algorithm based on the analytical 
solution (analytical solution at the end of the time 
step is considered as the initial condition for the 
next time step)

• Numerical solution of the discretised heat conduction 
equation (fully implicit approach)

• Numerical solution based on the parabolic model 
(surface temperature is calculated from the average 
droplet temperature at each time step)

• Numerical solution based on the assumption of no 
temperature gradient inside the droplet (conventional 
approach currently used in CFD codes)

• Among liquid phase models, the analysis is 
focused on the model based on the assumption that 
the liquid thermal conductivity is infinitely large, and 
the so called effective thermal conductivity model.
• Seven gas phase models are compared. It is 
pointed out that the gas phase model, taking into 
account the finite thickness of the thermal boundary 
layer around the droplet, predicts the evaporation 
time closest to the one based on the approximation of 
experimental data. In most cases, the droplet 
evaporation time depends strongly on the choice of 
the gas phase model.




