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Analysis of the distorted scaling factor in wind tunnel
modeling of power transmission line system

WANG Zhi-song', SUN Bo”, LI Zheng-liang', XIAO Zheng-zhi'
(1. College of Civil Engineering, Chongqging University, Chongqing 400030, P. R. China;
2. China Power Engineering Consulting Group Corporation, Beijing 100011, P. R. China)

Abstract: Because of the limitation of the model making and the existing wind tunnel’s size, it is difficult to
keep the line and tower in the same scaling factor in developing the aeroelastic model of the power
transmission lines system., and a distorted scaling factor is needed in span length of the lines. With the
instance of a 1 000 kV two-circuit power transmission lines, the finite element analysis under the along-
wind load in time history is conducted with keeping the tower in the same and the line scaling factor being
1, 0.5 and 0. 25 respectively. The results show that the response of the power transmission lines systems
keep in the same, and then the wind-induced vibration of the distorted model in the wind tunnel test can
actually reflect the response of the power transmission lines system under the wind load.
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i y L/m s/m As/m’ E/MPa D/m m/(kg e m )
Modell 1. 00 400/550 13/24 6.283 2X10 % 6.300X10° 0.268 8 16. 48
Model2 0. 50 200/275 13/24 6.283 2X10°% 3.150X10° 0.537 6 32.96
Model3 0. 25 100/137.5 13/24 6.283 2X10° % 1.575X10° 1.075 2 65.92
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Model 1 0.103 74 0.103 78 0.103 79 0. 880 04 0.931 42 1.209 8
Model 2 0.103 45 0.103 50 0.103 50 0.854 78 0.932 94 1.213 0
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i . ke : _ A .
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v/ o i % /m TR/ (m - s7%)
(mes D) B ¥4 RMS i RMS
Model 1 0.067 49 0.007 157 —9.315X10"° 0.034 86
10 Model 2 0.067 45  0.005 545  3.227X105 0.034 82
Model 3 0.067 21 0.006 089 —9.641X10"° 0.034 36
Model 1 0.146 10 0.023 800 —3.930X10* 0.117 40
16 Model 2 0.142 00 0.023 310 —1.840X10"* 0. 142 80
Model 3 0.139 60  0.022 440 —2.800>X10"* 0.136 10
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107 S s i model 1| HiZ%  2.2950 0.3657 4.170 5 0. 966 8
J M S48 1 3.6433 0.7364 5.8474 1.9146
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B 6 AXBBMAEMBHFHELIEK(v,=16 m/s) 8483 2.7586 0.9209 4.4366 2.3530
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10 Model 2 1.375X1058. 697X 10% 1.421X105 9.370X 102
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Model 12, 895X10°1. 332X 10" 2.919X10° 1.371X10*
16 Model 2 1. 497X 1074, 485X 10% 1.538X10° 5.392X 103
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