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Study on three—dimensional gallop suppression characteristics of catenary

spoiler anti—galloping device in strong wind area
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Abstract: To investigate the gallop suppression mechanism of spoiler anti—galloping devices in strong wind area
and optimize their effectiveness, an aerodynamic calculation model for the catenary positive feeder was established.
Based on simulations using the SST k—w turbulence model, the variations in wind speed and wind attack angle at the
positive feeder location were obtained. The three—dimensional flow—field aerodynamic characteristics of the positive

feeder equipped with spoilers of different sizes (0.55D, 0.65D, 0.7D, 0.75D, 0.85D) under different wind speeds
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were analyzed. A finite element model of the positive feeder was developed using ANSYS finite element software to
analyze the suppression effect of the spoiler on the galloping characteristics of the positive feeder. The results show
that after installing the spoiler anti—galloping device on the positive feeder, the airflow passing through the helical
spoiler section exhibits significant three—dimensional spoiler characteristics. The velocity gradient of vortices in the
wake of the positive feeder decreases, vortex shedding is suppressed, and the pressure difference on the conductor
surface is reduced. When the spoiler sizes are 0.55D and 0.75D, the average aerodynamic drag coefficient increases
most significantly with increasing wind speed. Under a wind speed of 15 m/s and with a spoiler size of 0.75D, the
lateral and vertical galloping displacements of the positive feeder are reduced by 26.9% and 30.2%, respectively,
compared to the case without a spoiler. The lateral and vertical displacement spectra are reduced by approximately
27.9% and 35.2%, respectively, and the tension decreases by 10.31% compared to the case without a spoiler. This

study can provide a theoretical basis for the anti—galloping design and engineering practice of catenary positive

feeders and other overhead transmission conductors in strong wind areas.

Key words: catenary ; galloping; suppression ; spoiler anti-galloping device ; three—dimensional flow field ; aero-

dynamic characteristics
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Fig.3 Calculation domain model of overall catenary (unit: mm)
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Fig.18 Positive feeder finite element model
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