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Simulation of evaporation and condensation phenomena
using the finite difference lattice Boltzmann method
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This paper presents a numerical analysis using the finite difference lattice Boltzmann method (FDLBM) to simulate the
sublimation phenomena. A gas between two parallel condensed phases and from cylindrical condensed surface at rest
and with different uniform temperatures were considered. The results of our simulation are compared with those of

another computational method of Molecular methods.
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Table 2 Velocity sets in 2d21v model
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Fig.2: Schematic diagram Fig.3: Calculation lattice
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Fig. 4: Profiles of non-dimensional temperature and pressures in the
case of pa/pp =1.02, Tx/Tg =1.002. Left side (A side) is an
evaporation area and right side (B side) is a condensation

area.

X/L

Fig. 7: The profiles of the non-dimensional pressure.
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Fig. 8: The profiles of each data (p/pg,, T/Tg, p/ps and M) versus
eg in case of pa/ps =3.0, To/Tg =1.1
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Fig. 10: The profiles of each data (p/pg,, T/Tg, p/pg and M)
versus eg in case of pa/pp=3.0, To/Tp=1.1
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Fig. 11: The profiles of each data ( p/pnicp, T/ Tvcp, P/Pycp and
M/Mygp ) versus eg in case of pa/pg =3.0, To/Tg=1.1



w Pw
41 T,/ To— Peo /P
Too /Ty /P Figure 15 Table 3
P=/Pw T/Ty
Figure 12
L 0 Kny
0 X5
2
1.00
TW w A
Pw P 0.95
0.90
0 0.85
Po o 0.80 ——poo /pw=0.82
= ——pow /pw=0.70
Figure 12 L 075 ——poo /pw=0.61
l_ — =
x 070 po /pw=0.55
0
0.65
Pw  Po
Cw € 0.60 [
0.55
e
r P 0.50
1 2 3 6 11 19 34 62 111 200
r/L
Pw €,
©) Fig.13: The profiles of the non-dimensional temperature T/T,,
from the cylinder surface.
4.2
1.00
Cw Pw > 0.95 ——po /pw=0.82 ||
Figure 13,14 Figure 13 —— pow /pw=0.70
T/T, Figure 14 Do 0.90 —pow /pw=0.61 |
0.85 —pw /pw=0.55] |
0.80
/P =
o075
(=}
0.70
0.65
X,
A 0.60
r 0.55
0.50
/ 1 2 3 6 11 19 34 62 111 200
> X r/L
/ Fig.14: The profiles of the non-dimensional pressure p/py,
T from the cylinder surface.

Fig.12: Schematic diagram
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Fig. 15: The temperature ratio versus the pressure ratio.

Table 3 The comparison of calculation results of T,./T,, at  each p./py
between FDLBM and molecular gas dynamics.
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Fig.16 : The pressure history on some points (r, 0):
p(11,2),p(11,7): near the surface just opposite side
p(51,2),p(51,7): middle area from the surface
p(81,2),p(81,7): far away from the surface
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