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Recently developed approaches to the hydrodynamic, kinetic and molecular dynamic modelling of fuel droplet heating and evaporation are reviewed. Two new solutions to the heat conduction equation, taking into account the effect of the moving boundary during transient heating of an evaporating droplet, are discussed, following Sazhin et al. [2010a, 2011a]. The first solution is the explicit analytical solution to this equation, while the second one reduces the solution of the differential transient heat conduction equation to the solution of the Volterra integral equation of the second kind. It is pointed out that the new approach predicts lower droplet surface temperatures and slower evaporation rates compared with the traditional approach. A simplified model for multi-component droplet heating and evaporation, based on the analytical solution to the species diffusion equation inside droplets, is discussed, following Sazhin et al. [2010b]. Two new solutions to the equation, describing the diffusion of species during multi-component droplet evaporation taking into account the effects of the moving boundary, are presented following Gusev et al. [2012]. A quasi-discrete model for heating and evaporation of complex multi-component hydrocarbon fuel droplets is described (see Sazhin et al. [2011b], Elwardany and Sazhin [2012]). A new kinetic algorithm, taking into account the effect of inelastic collisions, is discussed (Shishkova et al [2013], Sazhin et al [2013]). The results of applications of molecular dynamics simulations (Xie et al. [2011]) to study the evaporation of n-dodecane droplets are briefly presented. The most challenging and practically important unsolved problems with regard to the modelling of droplet heating and evaporation are summarized and discussed.
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