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Boltzmann equations 
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Hydrodynamic equations (stationary droplets) 
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Conclusions 

• The model is applied to calculation of heating and evaporation of 
fuel droplets in Diesel engine-like conditions. 

• The kinetic effects are important in the case when the gas 
temperature raises to 1000 K and 1500 K. In this case, for droplets 
with initial radii 5 µm the predicted evaporation time in the 
presence of the heat flux in the kinetic region  is about 14% longer 
than predicted by the hydrodynamic model. 

• A new kinetic model for droplet heating and evaporation into a 
high pressure background gas (air) is suggested. This model is based 
on the introduction of the kinetic region around evaporating 
droplets, where the dynamics of molecules is described in terms of 
the Boltzmann equations for vapour and air. Both mass and heat 
transfer processes in this region are taken into account. 



Unsolved problems 

• The contribution of inelastic collisions 

• The validity of the Boltzmann equation for dense gas 

• The value of the evaporation coefficient 
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