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THEORETICAL STUDY OF THE MOTION OF A DROP WITH A 

PARTICLE MASS 

A large number of works is devoted to the study of the hydrodynam-

ic interaction of a spherical particle at low Reynolds numbers, [1]. In doing 

so, both solid particles and droplets were considered. However, considera-

tion of the influence of substance evaporation from the particle surface was 

carried out with a large number of approximations [2]. In this regard, the 

purpose of our work is to perform theoretical analysis of drop motion with 

simultaneous evaporation of substance from its surface. 

The evaporation rate of water is described by the equation: 

( )н ,yw p p MF=b - (1) 

 where w-evaporation rate, 

For the calculation of mass efficiency, we apply the Fresling equa-

tions: 
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At the same time, Sherwood's number can be expressed as: 
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From equations (2) and (3) we can express the mass transfer coeffi-

cient: 
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Then, taking into account equation (4), equation (1) takes the form: 
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The evaporation rate of a drop can also be described with the help of 

the equation: 
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By equating the right parts of equations (5) and (6), after appropriate 

transformations we can write down: 
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We enter the following designations:  

( )
1

1 2 3

1 3 жн

2

ж

2
; 0,1Sc .

2

gDp M
A B

RT

-
æ ör - r ré ù
ç ÷= = ê úç ÷r më ûè ø

 

Taking into account the accepted designations, by integrating equa-

tion (7) after the transformations we will finally obtain the time during 

which the particle will completely evaporate. 
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Path h which passes a drop until it completely evaporates, we calcu-

late by using the equation: or 
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By entering the designation 
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 we make a note of 
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By integrating, we get 
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