
Accepted Manuscript

Title: Free convection and vapor diffusion of droplet aqueous
solutions

Author: S.Y. Misyura

PII: S0263-8762(17)30427-6
DOI: http://dx.doi.org/10.1016/j.cherd.2017.08.015
Reference: CHERD 2790

To appear in:

Received date: 20-4-2017
Revised date: 11-8-2017
Accepted date: 18-8-2017

Please cite this article as: Misyura, S.Y., Free convection and vapor diffusion
of droplet aqueous solutions.Chemical Engineering Research and Design
http://dx.doi.org/10.1016/j.cherd.2017.08.015

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.cherd.2017.08.015
http://dx.doi.org/10.1016/j.cherd.2017.08.015


1 

 

Free convection and vapor diffusion of droplet aqueous solutions 

 

S.Y. Misyura* 

 

1. Kutateladze Institute of Thermophysics of the Siberian Branch of the Russian 

Academy of Sciences, 

1 Lavrentiev Ave., Novosibirsk, 630090, Russia, 

2. National Research Tomsk Polytechnic University, 30 pr. Lenina, Tomsk 634050, 

Russia 

 

*E-mail address: misura@itp.nsc.ru 

 

Graphical abstract 

 

 

 

Highlights 

 The study concerns the effect of various key factors on the evaporation.  

 Vapor-gas convection plays an important role at droplet evaporation. 

 The contribution of gas convection changes with an increase in salt 

concentration. 

 At nucleate boiling evaporation is divided into 4 characteristic time sections. 

 

Abstract 

Evaporation of drops of water and aqueous solutions of salts LiBr and CaCl2 have 

been studied experimentally. The impact of various key factors on the evaporation has 

been estimated. The behavior of convection significantly differs in drops of water and 

salt solution. The contribution of gas convection changes with an increase in salt 

concentration. With increasing salt concentration in a drop, the role of the convective 

component first increases, reaches an extremum and then decreases with time. Usually 

when modeling droplet evaporation, the only considered are the diffusive vapor 

transport and the molecular heat conduction in liquid. The neglect of gas convection in 
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