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Tab. 1  Distribution table of water droplet diameter and volume percentage of different droplet spectra

KR HAR wm

T % 5 10 15 20 25 30 35 40 45 50
1 0.70 18.40 23.90 33.20 12.70 5.10 2.10 1.70 1.10 1.10
2 0.50 10.10 12.90 24.00 18.00 14.40 8.10 5.50 3.80 2.70
3 1.80 19.21 23.70 27.40 10.90 6.10 3.50 3.00 2.30 2.10
4 0.80 12.80 19.80 23.80 10.00 11.60 6.40 5.80 6.60 2.40
5 0.30 11.30 19.00 29.10 15.00 9.50 5.30 4.30 3.30 2.90
6 0.40 10. 80 20.40 30.10 15.00 8.20 4.80 4.30 3.10 2.90
7 0.60 11.20 22.10 32.50 13.30 7.20 4.70 3.80 2.80 1.80
8 0.70 10.90 23.20 33.70 12. 80 7.40 3.90 3.30 2.50 1.60
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Comparison of water droplet collision rates
with different wind speeds combined with

conductor diameter 10 mm
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Fig. 2 Comparison of water droplet collision rates
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with different wind speeds combined with

conductor diameter of 20 mm
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Fig. 3 Comparison of water droplet collision rates
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with different wind speeds combined with

conductor diameter 30 mm
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Fig. 4  Comparison of water droplet collision rates
with different wind speeds combined with
conductor diameter 50 mm
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Tab. 2 Calculation error of collision rate corresponding to different conductor diameters

B2 EHA 30 mm( XGH 10 m/s)

FLEHAE 50 mm( KU 10 m/s)

7k
P2 puprg SBUME CBUME MVD VWD UBURE SRUNS CBURG MVD VWD
1 23.10 26. 39 34.42 31. 64 -5.35 27.91 34.26 37.89 54.07 7.02
2 9.95 12.19 11.77 12.79 -15.92 10. 97 13. 84 16. 00 27.18 -10.99
3 12. 62 13. 14 23.06 53.99 -17.75 12.22 14.73 21.65 79. 94 -5.83
4 12. 83 16. 00 16. 83 60. 51 -12.09 13. 68 17.16 19.52 81.04 -3.27
5 12.05 17. 60 20. 09 24.08 -10. 19 13.48 19.94 25.61 41.74 -2.28
6 16. 24 17. 15 21.78 25.27 -10.12 17.76 19. 35 28.26 43.29 -2.11
7 18.92 18.24 24.92 28. 41 -9.09 21.20 20.91 32.88 47.50 -0.39
8 19.78 20. 01 25.82 31. 10 -8.44 22.25 23.96 34.28 50. 80 0.41
o F28 4% 30 mm (XU 20 m/s) LA 50 mm (K3 20 m/s)
DR upUrg SBURG CBUME MVD VWD UBURE SBUNS CBURSG MVD VWD
1 19. 96 20.93 25.09 15. 37 -10.15 23.86 25.13 32.19 27.51 -6.33
2 8.91 9.77 7.15 3.12 -16. 14 10. 57 11. 65 10. 70 10. 87 -15.65
3 12. 96 12.22 17. 34 31.03 -20. 88 14. 26 12.98 21. 84 48.13 -18.17
4 12.44 14.12 13.35 39.74 -14.27 13. 81 15.59 16. 08 55.73 -12.13
5 11. 09 14. 60 14. 60 11. 40 -12.03 12. 82 16. 92 18. 88 21.35 -10.24
6 14. 45 14. 16 15.63 12.25 -11.95 16.77 16. 46 20. 42 22.42 -10.17
7 16. 47 15. 00 17. 67 14. 35 -11.40 19. 38 17. 50 23.28 25.20 -9.28
8 17. 11 15.92 18. 22 16. 32 -10.91 20. 21 19. 07 24. 08 27.64 -8.70
) ETF VWD 45 ERHE R E LT B2 R ARG R R, BT VWD ARl R
2 B e N e NI RN N .
HE B 4 b A DA S o v il 8 6, 10 Bk R 2
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Fig. 6 Water droplet collision rate of conductor diameter %EWJJJCH?E%% ,Eﬁ'\‘ﬂﬁ*ﬁlﬁ]ﬂj‘ ,Eﬂfj’i%jﬁﬁ[%ﬂ({rﬁﬁ
30mm combined with different wind speeds R T I, A= (3) BT el
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Tab. 3 Comparison of collision rate of wire diameter of 50mm combined with wind speed of Sm/s

MVD VWD WMo
kT

il ik % HIXTIR 2/ % Rl 2% MR/ % il %

1 0. 000 100. 000 0.017 53.796 0. 037
2 0. 035 60. 682 0. 082 6.765 0. 088
3 0. 000 100. 000 0. 026 38. 300 0. 042
4 0. 000 100. 000 0.070 23.459 0. 091
5 0.014 81.815 0. 059 24. 047 0.078
6 0.011 84.722 0. 055 25.153 0.074
7 0. 004 92.993 0. 045 29. 854 0. 064
8 0. 001 98.915 0. 040 32.024 0. 058
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Qo = 0.5(a(Dy) +a(Dy)) (7)
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Tab. 4  Comparative analysis of collision rates under different working conditions

TR OEEC K ,VSWD z%%”? ifr <X ﬁt 5 fax# I VK ALK
/(10 °m) /(kg/m*) filf i 4% filf 2 2% P2 il il
1 -4.5 1.71 1.293 259 0. 2382 0.23 -0.8153 23.17 24.949
2 -4.5 1.44 1.293 259 0. 1669 0.19 2.306 6 17. 83 18.586
3 -9.5 1. 44 1.318 471 0. 1657 0.18 1.428 7 16.77 17.385
4 -19.3 1. 44 1.371 266 0. 1541 0.20 4.589 6 19.03 19. 658
5 -4.5 1.31 1.293 259 0. 1349 0. 14 0.506 1 11.91 13.718
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Fig. 7 Overview of transmission line icing

RS ARITHRHES00 kV e 2k % 2 vk B

Tab.5 Prediction of 500 kV transmission line icing under different working conditions

N % i
Tom /T %ﬁﬁiﬁ ?mﬁ i é%é% %%é%
/mm /mm
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3 -2.05 3.58 2.28 0.249 9 6.4 6.13
4 -0.50 4. 66 2.78 0.293 9 10.3 10. 69
5 -0.75 3.91 2. 15 0.238 9 6.5 6. 04
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Collision efficiency considering water droplet size parameter

during icing of transmission lines
LI Wenjiang' ,ZHOU Shuangyong' ,ZOU Shuhan', TANG Juan' LV Beilei’"
(1. Maintenance Branch of Chongqing State Grid Power Company , Chongqing400039 , China;
2. Key Laboratory of New Technology for Construction of Cities in Mountain Area( Chongqing University) ,
Ministry of Education,Chongqing 400045 , China;
3. School of Civil Engineering, Chongqing university , Chongqingd00045 , China; )

Abstract : Collision rate is an important parameter that cannot be ignored in the prediction of icing growth of wires. The reasonable
acquisition of this parameter is closely related to real-time environmental parameters such as wind speed, droplet diameter, temperature
and humidity , atmospheric pressure and conductor diameter. The median diameter of droplet(MVD) is often used to approximate the
whole droplet spectrum,but the calculation shows that the collision rate based on MVD differs greatly from the actual droplet spectrum
collision rate for droplet distributions with different volume percentages. In this paper, a new volume weighted diameter (VWD) is
proposed to approximate the droplet spectra. The collision rates of three droplet size parameters are analyzed. The collision rates based
on VWD are closer to the actual droplet spectra, and the relative errors are smaller. The mathematical principle of higher accuracy of
collision rate based on VWD is analyzed, and the application scope of this method is discussed. At the same time, through the
comparative analysis of the test,the relative error between the calculated and measured collision rates is small, and the ice quality is
close to each other,which verifies the reliability of the method for ice prediction,and further applies it to the ice thickness prediction of
actual transmission lines.

Key words: high voltage transmission lines ;icing; volumne weighted diameter;collision efficiency



