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Figure 1 (Color online) Finite element model of iced conductors.
(a) Fan-shaped; (b) D-shaped; (c) alary-shaped ; (d) crescent-shaped
(angle of attack is 45°).
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Figure 2 (Color online) The mesh model of fluid for the
crescent-shaped iced-conductor when the angle of attack is 0°.
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Figure 3 (Color online) Photos of test models and wind tunnel. (a)
Ice shapes made from hard wood; (b) test conductor in the wind
tunnel.
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Figure 4 (Color online) The velocity field of flow around a crescent-
shaped iced-conductor when the angle of attack is 45°.
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Figure 5 (Color online) Aerodynamic coefficients: comparison
between the experimental and calculated results for a crescent-shaped
iced-conductor with 30mm ice thickness. (a) Torsion coefficient; (b)
lift coefficient; (c) drag coefficient. circle-solid curve stands for test
results, diamond-dashed curve for computation results. The same for
the following figures.
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Figure 6 (Color online) Aerodynamic coefficients: comparison
between the experimental and calculated results for an alary-shaped
iced-conductor with 30 mm ice thickness.
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Figure 7 (Color online) Aerodynamic coefficients: comparison
between the experimental and calculated results for a fan-shaped
iced-conductor with 30 mm ice thickness.
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Figure 8 (Color online) Aerodynamic coefficients: comparison
between the experimental and calculated results for a D-shaped iced-
conductor with 12 mm ice thickness.
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Figure 14 (Color online) The pressure field of flow for a crescent-
shaped iced-conductor in 30 mm ice thickness. (a) The angle of attack
is 15°; (b) the angle of attack is 30°.
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Simulation and analysis on aerodynamic characteristics
of iced-conductors in typical shapes

XIAO LiangCheng', LI XinMin*, JIANG Jun'~ & LU Jun'

'School of aerospace, Xi’an Jiaotong university, Xi’an 710049, China;
2 China Electrical Power Research Institute, Beijing 102401, China

In this paper, ADINA is used to calculate the aerodynamic characteristics of iced-conductors in typical shapes,
namely, crescent-shaped, alary-shaped, fan-shaped and D-shaped, under different wind speeds and with different ice
thicknesses. The obtained aerodynamic torsion coefficient, lift coefficient and drag coefficient are compared with the
experimental results in wind tunnel tests and the validity of the numerical results is proved. Then, the effects of ice
shapes and ice thickness on the aerodynamic characteristics are discussed. Finally, the mechanism for the appearance
of sudden peak in the aerodynamic coefficient curves vs. attack angle is investigated.
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