
P
os
te
d
on

A
u
th
or
ea

4
J
u
l
20
20

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
59
38
66
05
.5
30
16
70
9
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Mathematical modeling of vaporization process for a polydisperse

ensemble of liquid drops

Irina Alexandrova1, Dmitri Alexandrov1, and Alexander Ivanov1

1Ural Federal University named after the first President of Russia B N Yeltsin

July 4, 2020

Abstract

In this paper, we study the vaporization process of a polydisperse ensemble of liquid drops on the basis of a nonlinear set of

balance and kinetics equations for the particle-radius distribution function and temperature in the gaseous phase. We found

an exact parametric solution to this problem using a modified time variable and the Laplace integral transform method. The

distribution function of vaporizing drops as well as its moments, the temperature dynamics in gas, and the unvaporized mass

of drops are found. The initial particle-radius distribution shifts to smaller particle radii with increasing the vaporization time.

As this takes place, the temperature difference between the drops and gas decreases with time. It is shown that the heat of

vaporization and initial total number of particles in the system substantially influence the dynamics of a polydisperse ensemble

of liquid drops.
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