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Extended Abstract 
The importance of investigating the heating and evaporation of droplets on hydrophobic (contact angle ∼110°) and 

superhydrophobic (contact angle ∼160°) surfaces is well known [1]. Several models of the phenomena have been 

suggested and described in the literature [2,3]. All the models described so far, however, have been based on numerical 

solutions to the relevant transport equations and their applicability to the analysis of practical engineering problems is 

limited in many cases [3]. This abstract is focused on the preliminary results of the development of a new simple model of 

the phenomena. This model can capture the most important features of the processes and is simple enough for most 

engineering applications. The new model assumes that the contact area of the droplet with the superhydrophobic surface is 

much smaller than the area of the droplet surface. This assumption allows us to consider the droplet heating and 

evaporation as spherically symmetric processes. Heat supply to the droplet through the contact area of the droplet with the 

surface is considered as perturbation. 

Heating of the droplet by ambient gas is described by a spherically symmetric heat conduction equation with the Robin 

boundary condition at the droplet surface. The effective thermal conductivity model, in which the effect of ambient air 

velocity is accounted for by the modification of the liquid thermal conductivity, was used. The analytical solution to the heat 

conduction equation is incorporated into the numerical code and used at each time step of the calculations [4]. The 

evaporation process is considered using the classical Abramzon and Sirignano model [4]. Heat supplied to the droplet through 

the contact area between the droplet and surface is calculated using the model described in [5]. The application of this model 

assumes that heat supplied to the droplet from the surface is instantaneously and homogeneously distributed throughout the 

whole droplet volume. Assuming that the surface temperature is not too high, the radiative heating rate of droplets is 

approximated as half of the radiative heating rate supplied by an external source (at the same temperature as the surface 

temperature) of radiation, surrounding the droplet. It is considered that the absorption of thermal radiation takes place inside 

the droplet volume (not at its surface [4]). Model predictions are shown to be consistent with in-house experimental data. 
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