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Tab.1 Parameters of conductor prototype and models

28 #5 % /m S /mm” PRIEE/m REE/(kgem ) FIF/Hz  BHREN/%

J5L Y 125 50.4 6.25 4.143 0.224 -

ARARLEE y:25 1:(25y) 1:25 1:(25%) 5:1 1:1
M1(y=1.0) 5 2.05 0.25 0.0066 1.11 1.0
M2(y=0.8) 4 2.54 0.25 0.0083 1.18 1.1
M3(y=0.5) 2.5 4.08 0.25 0.0133 1.12 0.98
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Fig.1 Layout of aeroelastic model
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Fig.2 Wind yaw angles and coordinate system
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Tab. 2 Distribution of wind speed along span wise
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Fig.4 Drag mean values of conductors under different turbulence intensity (3=0°)
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Fig.5 Drag RMS values of conductors under different turbulence intensity (8==0°)
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Tab.3 Drag force ratios of distorted model and normal

model(p=0")
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Fig. 6 Drag mean values of conductors under different wind directions (I,~9%)
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Fig.7 Drag RMS values of conductors under different wind directions (I,A~9% )
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Fig.8 Tension mean values of conductors under different turbulence intensity (3==0°)
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Fig. 10 Tension mean values of conductors under different wind directions (I,~9% )
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Fig. 11  Tension RMS values of conductors under different wind directions (I,A~9%)
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Fig. 12 Imbalance forces for conductors at different wind directions (I,~9%)
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Applicability of distorted span modeling in wind tunnel tests of
4-bundled conductors

LIU Mu-guang', LIU Cheng', XIE Zhuangning', ZOU Yun-feng’
(1.State Key Laboratory of Subtropical Building Science, South China University of Technology, Guangzhou 510641, China;
2 National Engineering Laboratory for High Speed Railway Construction, Changsha 410075, China)

Abstract: The span distorted modeling is widely used in wind tunnel tests of transmission tower-line system by reducing the span
of conductor through correction coefficient y, but its applicability to 4-bundle conductors has not been clarified. Based on aeroelastic
model of 4-bundled conductors, the aerodynamic force and PSD of two distorted models and one normal model are tested and com-
pared, and the influence of turbulence intensity and yaw wind is further discussed. The results indicate that high order modes are in-
volved in the response of transmission lines, and the mean and RMS values of aerodynamic force increase nonlinearly with the in-
crease of wind speed. Turbulence has a certain effect on the increase of mean and RMS values of aecrodynamic force, and could in-
crease the discrepancy of mean force between distorted model and normal model. The aerodynamic force at both ends of the conduc-
tor is different under yaw wind, and the difference between mean values of tension is significantly higher than that of drag force.
The aerodynamic characteristics of the distorted model with y=0.8 are in good agreement with those of the normal model except
that the RMS value is slightly higher than that of normal model, but a big gap of aerodynamic characteristics is observed between
the distorted model with y=0.5 and the normal model. For 4-bundled conductors, it is recommended to use a span distortion ratio
around 0.8 instead of a smaller ratio.

Key words: wind tunnel tests; 4-bundled conductor; aeroelasitc model; span distortion; aerodynamic force
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