% 48 K% 10 FTRRFFHR Vol. 48 No. 10
2025 % 10 A Journal of Chongqing University Oct. 2025

doi: 10.11835/j.issn.1000-582X.2025.10.002 E| * 00}
NS L s e \ o o e y . £ 2l

B B U, E O, U, S KRR S A A0 5 T v el o Kl R A ], R e 2 2 4, gt
2025,48(10): 11-19.

AR SRR N 2 R SR L LY ST T2 (R
Rk LE R EAR AL LR IR TR

(1. AMERTE NGB AHRFHRE, E K 400074; 2. BEME KT E A8, &K 400014;
3. B AE TREEKER, K 400715)

WE . S AR S8 FEERER T ZRMRE PAIARMR AR (median volume diameter,
MVD) R&EKEZE REFRARLBEXIARELAH, AT RBEESRHFEEGEER Y, A
Langmuir 5 42 5 A 3 A BEAR , 2 5 A FR T Ao AT L AL BE D 5 4k R d /K 8 Ak 3 4F M, AT 4 T 42 R
RE K AR A e Fe R P ALK AR AR TR R B R B o, 09 £ 3B, 32 R T RE R P ALK AR
HZd e, FREREN AT T AR E, B A4S AEAEFd Tk E LR K
B2 K 0.1 £ A& Wi £, £ A MVD A8t T4 B R E k25 T 3 P13 o, 8932 2 & T MVD
Fod 9388, % MVD L d i, Aa, 80y , R ZE K,

KRR 4 9% B ORAE B K AR AR AR IR AHK

FE 5SS TMS8S XHEARER A XEHE:1000-582X(2025)10-011-09

Collision characteristics of water droplets during conductor icing
considering droplet size distribution
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Abstract: Existing conductor icing models primarily rely on four environmental parameters: median volume
diameter (MVD) of water droplets, liquid water content, wind speed, and ambient temperature, while giving
limited attention to droplet size distribution characteristics. This study adopts the Langmuir droplet size
distribution spectrum as a basis to develop finite element and analytical models for simulating water droplet
collision characteristics on conductors. It compares the water droplet collision coefficient @, calculated using the
droplet size distribution spectrum with that obtained using MVD. Additionally, the concept of the characteristic
median volume diameter d, is introduced. Results show that, compared to the finite element method, the analytical

method offers significant advantages in terms of simplicity and computational efficiency, with an average error of
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approximately 0.1. The error Aa, between a, calculated using MVD and that derived from the size distribution
spectrum depends on the distance between MVD and d,. The closer MVD is to d,, the smaller the Ag, is, and vice
versa.
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Fig.1 Schematic diagram of water droplet collision coefficient calculation based on Lagrangian method
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Fig.2 Calculation flow chart of water droplet collision coefficient a, on conductor surfaces
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Fig.3 Calculation of external water droplet tracking on wires based on finite element method
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Fig.4 The overall water droplet collision coefficient a, on conductor surfaces under different environmental conditions
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Table 1 Typical Langmuir distribution

HA Langmuir-A ~ Langmuir-J
P, A B C D E F G H J

0.050 1.000 0.560 0.419 0.314 0.235 0.176 0.131 0.098 0.055
0.100 1.000 0.720 0.611 0.518 0.440 0.373 0.317 0.269 0.193
0.200 1.000 0.840 0.770 0.706 0.647 0.593 0.543 0.498 0.418
0.300 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
0.200 1.000 1.170 1.266 1.369 1.481 1.602 1.732 1.874 2.192
0.100 1.000 1.320 1.517 1.742 2.002 2.300 2.642 3.036 4.007

0.050 1.000 1.490 1.819 2.220 2.710 3.308 4.038 4.929 7.344
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Fig.5 Calculation results of , under different droplet distributions
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