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In this talk, we review some of the recent developments in the studies of 

evaporation of liquid droplets of capillary size placed on a solid substrate, such as 

methods for suppression of the coffee ring effect and studies of hydrothermal 

waves. We have studied Marangoni convection induced by thermal conduction in 

the drop and the substrate by means of detailed numerical calculations. The 

convection is demonstrated to be able to result not only in a single vortex, but also 

in two or three vortices, depending on the ratio of substrate to fluid thermal 

conductivities, on the substrate thickness and the contact angle. The detailed 

description of the fluid flows is presented for a wide range of parameters. 

[1] L.Yu. Barash, Dependence of fluid flows in an evaporating sessile droplet on the 

characteristics of the substrate, International Journal of Heat and Mass Transfer, 84, 419-426 

(2015) 

[2] L.Yu. Barash, Marangoni convection in an evaporating droplet: Analytical and numerical 

descriptions, International Journal of Heat and Mass Transfer, 102, 445-454 (2016);  

[3] L.Yu. Barash, T.P. Bigioni, V.M. Vinokur, L.N. Shchur, Evaporation and fluid dynamics of a 

sessile drop of capillary size, Physical Review E 79, 046301 (2009)  

[4] R.G. Larson, Transport and deposition patterns in drying sessile droplets, AIChE Journal 60 

(5) 1538 (2014). 

[5] H.Y. Erbil, Evaporation of pure liquid sessile and spherical suspended drops: A review, 

Advances in Colloid and Interface Science 170, 67 (2012). 

[6] N.M. Kovalchuk, A. Trybala, V.M. Starov, Evaporation of sessile droplets, Current Opinion 

in Colloid and Interface Science, 19, 336 (2014). 

 

Acknowledgments: This work was supported by the Russian Science Foundation (project nos. 14-21-00158) 

 

http://dx.doi.org/10.1016%2Fj.ijheatmasstransfer.2015.01.014
http://dx.doi.org/10.1016%2Fj.ijheatmasstransfer.2015.01.014
http://dx.doi.org/10.1016%2Fj.ijheatmasstransfer.2016.06.042
http://dx.doi.org/10.1103%2FPhysRevE.79.046301

