Thin liquid films, droplets and contact lines with evaporation and condensation
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The static and dynamic properties of liquid films, droplets and contact lines, even on perfectly smooth homogeneous substrates, are still not fully understood nowadays. Evaporation and condensation processes induce temperature gradients which cannot be ignored in general. At the smallest length scales, intermolecular forces have to be taken into account, and influence the behavior of interfaces both dynamically and thermodynamically. In this presentation, I will review some classical lubrication-type models and extend them through modified forms of the law for the phase change rate. Both partial and complete wetting (at equilibrium) will be considered, and the focus will be on particular solutions and asymptotic theories describing i) steady contact lines undergoing phase change; ii) droplet evaporation; iii) dropwise and film condensation. The influence of an inert component in the gas phase, in addition to vapor, is also considered. The role of thermocapillary flows in the vicinity of the contact lines receives particular attention, while the vapor recoil is shown to be negligible in general.

