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The Analysis of the Microphysical Performances of the
Artificial Fog Forming Process

DAI Meng-yan WU Wen-jian HU Bi-ru
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract The macroscopical properties and the changing of microscopical performances of artificial fog have been studied.
In terms of the discussion of the forming theory of fog the difference between experimental results and the theoretical
calculation was compared. The results showed that the granularity and liquid water content of artificial fog droplet were a few
less than that of the natural fog while the droplet concentration of artificial fog was higher than that of natural fog.
Furthermore the fog size distribution was different between them.
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Tab.1 The microphysical characteristic of different fog aerosol
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Tab.2 The microphysical characteristic changing process of different fog aerosol
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Fig.1 The change of number density of droplets with time

Fig.2 The change of size of droplets with time
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Fig.3 The change of visibility of fog with time
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Fig.4 The connection of the size of droplets and the equilibrium relative humidity

3 T=273K
Tab.3 The influence of temperature on the equilibrium size of droplet T =273K
logm g 16 15 14 13 12 11 10 9 8
T 0.022  0.048 0.10 0.22 0.48 1.03 2.22 4.79 10.32
ro pm f=78% 0.039 0.084 0.185 0.39 0.88 1.85 4.1 8.8 18.5
ri pm f=80% 0.04 0.09 0.194 0.418 0.902 1.944 4.188 9.024 19.442
ry pm f=85% 0.044  0.098 0.212 0.46 0.992 2.138 4.608 9.932 21.398
r3 pm f=90% 0.05 0.11 0.242 0.524 1.134 2.446 5.274 11.368 24.494
rqg pm f=95% 0.06 0.136  0.302 0.658 1.426 3.08 6.642 14.318 30.856
rs pm f=100% 0.094 0.246 0.594 1.358 3.008 6.57 14.246 30.784 66.414
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4 NaCl o r T of=78% S—1

Tab.4 The time needed for the size of the droplet grow from g to r; f=78% S —1 is the excessive saturation

1

M g 1 2 5 10 15 20 25
ts
10" 2.4 130 1000 2700 5200 8500 12 500 S—1 =0.05
108 0.15 7.0 320 1800 4200 7400 11 500 P =900 X 10°Pa
10 12 0.01 0.61 62 870 2900 5900 9700 ro=0.75pm
1 J . 2005 5 22-24.
2 . J. 2005 27 5 367-371.
3 40 J. 2002 59 5 616 —624.
4 . M . 1989 229 —239.
5 M. 2 . 1978 14 -29.
6 . M. 2 . 1999 6 —14.
7  Mason B ] Ghosh D K. The Information of Large Droplets in Small Cumulus J . Quart J. Roy Meteoro. Soc. 1957 83 358 501 —

507.
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