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Table 1 Micro Characteristics of super-cooling cloud fog in heavy ice region
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BARFHEAZ/ pm 4.3~13.8 3.7~7.0 5.4~14.3 4.1~15.8 4.1~19.8 7.52
37 77 B AR/ wm 7.3~24.4  4.0~12.3 8.0~19.1 5.8~26.2 4.4 ~26.7 11.32
HE AR EH R/ pm 14 18 26 22 20 20
ABE A A2/ wm 4.0 4.3 4.2 4.2 4.0 4.1
m%%]({%fii%&rg 62 73 51 63 64 63
ZIHRE/ (A + em ™) 37 ~546 41 ~1178 26 ~384 45 ~ 1000 39 ~1539 234
B A B 16 21 13 52 53
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Table 2 Cloud and fog droplet formulae
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1991 o P 3 n(d) =5.38d% 235

1990 %10y 1 (4K 1736 m)
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Fig.1 Contributing percent of different cloud
droplet scale with water content
(‘more than 14 wm of integral value for cloud

droplet to water content with shaded)
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Table 3 Eigenvalue of water content W in different area

KoL MR /M ER W /(gemT) W /(gem T W/ (gem ) REAK REHABUd RE/C
2128 1988 0.030 0.438 0.160 64 5 4.6~ -2.6
PE s 2128 1989 0.040 0.318 0.148 64 4 -1.1~-4.2
2128 1991 0.017 0.473 0.180 23 3 0.0~ -2.2
1736 1990 0.082 0.564 0.247 121 13 0.0~ -5.6
A
AL 1780 1990 0.023 0.412 0.261 112 12 0.0~ -5.5
3 1659 1994 0.114 0.382 0.216 10 2 -4.0~ -6.0
®4 TEEEBEERENMNEKENH (LM .a/m®)
Table 4 Distribution of water content in different height and temperature (unit:g/m’)
i/ C
X R - 44
B, BRRE/m 0~ -1 12 2~ -3 34 4~ -5 Erar i
iR 2128 0.223 0.164 0.151 0.128 0.103 0.154
[ 1780 0.291 0.305 0.240 0.178 0.140 0.121 0.213
g 1659 0.219 0.215 0.217
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Table 5 Mean K, with different wind condition

K V/(m-s™') 6>45° PN 6 <45° B AL
%%ﬁﬁﬂ/‘”ﬂ%go V<2 2.27 6 0.17 6
N N N 2<V<4 4.50 4 3.20 4
= 3t ) Y s P e - o <
BUMHICH IR 11y DAY 3 BEAE 1 ~2 om 29, 4<V<5 2.86 2 2.57 8

AT IR AT — B T K S I R .
LA B - B N AR UK I R 22 R0 BORY IR EE TE 0 ~
-5 Czlal, FRVKE B 5 IR RE Y i A 3 DDA G, JD
il V£ G, R OKC B A5 i S A, RO B /DN R
T A F TR B B UK, UK B R, RO 3 2 B4 K B
5, DK By W% , X A TR A L DX BN 4 3 AR

F 5 R g b w5 2 5 B UK LE 2R 1) AR K™
H(BRAEDT2 m/s) o X 55N & TR T
TS AT AR-AR AL KA 5%, A H T w1 S AR kg
Koo 2t AU S R A6 KU, = 55 BAR W, w1l B %5
RN AN T AR Y [ S AR BT



94 NoOH R % ¥ i 19 %
4 SLLBLUKAB 43 Bt 5 45 »

EHREMT, RERBUK K Z KA h
AR R R 2 55 R RS B K AR I A [
e IEA S 2) . IS b B K R S B RIK
i MR

M = EnWV(D, +2b)t (3)
K3, E RFLERH D, ZF D =D, +2b Y
SRR 0 S R A SR BRI ER LW
A KR,V R, D, R IR R AR, b N
PRIZIERE o R Bk E] . 2 (3) R W] AL vk i 4t Bl
R ) 14 25 £k 45 5 K B I XUGH AT G o TS K R
FRUK I AU, X 32 i % K R ) 880k . E kg XU Al
T T 7 9 PRET, B Langmuir 45 B9 A LR 0
SR . B, n BIE T h— RE AM 5
T AR MERG 2, 25 1 A Rk A ), ik T S5
VKR R R R 5%

P2 J 1991 4F 7 75 8 7 35 1 WL 5 3]« AR
PKIEROCRI AR R B BUK KR 5 &k &
X REEY . FERKEPIM 0 ~4 h 2 N &K
BT BRI KR BT, 6 ~24 h Z N E K E TR,
WK RMHZ T M KETE 24 h b T R AE
B, BRUK IR R AE 24 b\ 5 WA 7E e AR . oA &%
KERE EF KRB BT, K5 Bk
KRB &b ZE VKA RT 20 h Z P9, Kk E T, 1
KB LT K TR KRB TR AR, W
F R R e BRI, 20 hLLJS, 3% W 3 B9 X R 5% £
IRARTET o

2 0.4
_ Bukditkx !
p — —
g N KR £0.343 7,
5 < &
N 1, <
% . B g
515 &0 =
=S 0.11
0 1 1 1 1 0
0 10 20 30 40
il /h
K2 Lhygss 1991 4 2 J] 2—4 H RS &

Fig. 2

Ice accretion process over Maluojing

from Feb 2 to 4 in 1991
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Observation Study on Properties of Cloud and Fog in Ice Accretion Areas

Luo Ning'”  Wen Jifen”’  Zhao Cai’ Tang Lei"
" ( Guizhou Meteorological Bureaw, Guiyang 550002) % ( Guizhou Weather Modification Office, Guiyang 550002 )
*) ( Guizhou Research Institute of Mountainous Area Environment and Climate, Guiyang 550002)
Y (Guizhou Meteorological Center, Guiyang 550002)

Abstract

Ice accretion on conductors from freezing rain or glaze is a common meteorological disaster in Guizhou moun-
tainous areas, causing serious damages with the warped wire, the collapsed pole and/or tower and broken circuit.
For example, the severe ice accretion in 1984 in Guizhou brings the blackout in the local electricity transport net-
work. The security of electricity transport is threatened by ice accretion on conductors. The glaze forms from freez-
ing rain on conductors near surface with the air temperature between 0 C and 6 °C in Guizhou. It is found in ex-
periment that ice frozen between 0 °C and 6 °C is difficult to fall off with its great density, which is a main cause for
Guizhous ice accretion with the extreme danger. In Liupanshui of western Guizhou the site especially for observa-
tion of ice accretion on conductors is built by national power company. In this site and two other ice accretion areas
in northern and central Guizhou the field observations are conducted with the elevations of 2128 m, 1780 m and
1659 m respectively. The growth rate of conductor ice accretion is closely associated with the cloud-and fog-condi-
tions. The major observation factors include cloud droplet size distribution, water content in cloud and fog, air tem-
perature, wind direction, wind speed, long and short diameters of ice accretion on conductors. The cloud droplets
and water content in cloud and fog are colleted with the method of integration suction. The ice accretion is measured
in the specific stands in both east-west and north-south directions. In three observation areas there are no significant
differences for cloud droplets on both the concentration of 140—312 droplets/cm’ and the average diameters with a-
rithmetic mean diameter of 7.5 wm, cube root diameter of 11.3 pum and median volume diameter of 20 pm; al-
though the number concentration of cloud droplets with the diameter bigger than 14 pg are 12.5 % of the total con-
centration, water content contributed by them is as high as 78% due to the dominant contribution to water content
considering the high collision efficient of these large cloud droplets on conductors, the distribution of large droplets
is a key factor involving ice accretion; the water content with the average value of 0.20 g + m ~’ in cloud and fog
decreases with air temperature from 0 °C to -6 °C ; more ice accretes on conductors of north-south than east-west
direction caused by prevailing northeast wind in the surface levels during the stationary front period in winter; the
growth rate of ice accretion is proportional to the water content in cloud and fog and the wind speed, especially of

more obvious direct ratio with the wind speed over 3 m » s~

Key words: ice accretion on conductors; properties of cloud and fog; growth rate of ice accretion



