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Molecular dynamics simulations are carried out for two kinds of water molecule potentials, the
C-C and the SPC/E models, in order to consider the effect of different water-surface structure on the
condensation coefficient. The molecular exchange behavior caused by incident molecules is
examined first and we find it has no marked effect on the condensation coefficient in both models. The
condensation coefficient of water depends on the translation energy of molecule and the surface
temperature as same as the case of simple gas like argon. The value is summarized by a function
of the surface-normal component of translation energy and the surface temperature. Also, relations
between the surface structure and the condensation coefficient are discussed based on the trasition
state theory developed in our former study. The paper shows that the theory can explain the
simulation results very well and it is concluded that the translation motion is important compared
with the rotational motion even for multi-atomic molecules.
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Fig. 1  Present situation of condensation coefficient of water
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Fig. 2 Simulation system for water molecules
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Table 1 Parameters of C-C potential and SPC/E potential
C-C SPC/E
Tou [A] 0.9572 1.0
oot [A] 0.2499 0
ZHOH [°] 104.52 109.47
9,4 [C] 0.1855% 0.4238e
9 [C] -0.37118e -0.8476¢

e=1.60217733110" [C]

1.0

08
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04+

Density [g/cm’]

02} 330K (SPC/E)
- _-_-330K(C-C)

Position - z [A]

Fig. 3 Comparison of density profiles between the
C-C and the SPC/E models
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Fig. 4 Snapshots of equilibrium liquid-vapor systems
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Fig. 5 Liquid-vapor coexistence curve in present Fig. 6 Effects of molecular exchange on condensation
simulation coefficient
Table 2 Incident conditions and condensation coefficients of test molecules
Model C-C SPC/E
Simulation A B C D E F G H 1 J K L M N o*
Translation energy : E, [10°' J] 060 228 957 060 957 128 120 192 239 383 | 228 228 228 228 258
; . 21
Translation energy : E, [10°J] 060 228 957 060 957 957 06 957 060 957 | 228 228 228 228 258
(normal component)
Roational energy : En [107 J] 0 0 0 00 957 0 0 0 0 0 0 228 684 14 0
Incident angle : 0 [deg.] 0 0 0 0 0 0 45 45 60 60 0 0 0 0 0
Number of incident molecules : N, 92 92 9% 92 2] 9% 80 % 76 80 100 100 100 100 |00
Number of condensation : N, 86 88 % &5 % 9% 74 88 72 78 98 00 98 100 100
Number of reflection : Ny 6 4 0 7 0 0 6 2 4 2 2 0 2 0 0
Number of evaporation due to 38 6 12 w0 16 17 8 5 12]|2 5 6 9 o
exchange : Nq
Condensation coefficient (self) : Gy | 0935 0957 LON0 0924 100  LOXO 0925 0977 0947 0975 | 0980 1000 0980 1000 1000
Condensation coefficient (net) : Oy | 0793 0870 0938 0793 08% 0833 0712 089 0750 0825| 0960 0950 0920 0910 0900
* system temperature : 373K (A-N : 330K)
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O SPCE coefficient
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o f . e0 _o o° 450 0.967 0.280 0.832
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Fig. 7 Translation energy just before collision with
surface molecules (Case B and K)
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Fig. 8 Condensation coefficient and translation energy
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Fig. 9 Condensation coefficient of water and
comparison with transition state theory
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Fig. 11 Condensation coefficient of argon and
comparison with transition state theory
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