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Numerical Simulation for Icing and Influence on Transmission Line
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Abstract; The existing transmission line ice growth models only focus on the ice mass, it is
difficult for them to predict ice morphology accurately. A computational model for local ice
accretion on transmission lines is established in this study. Air dynamics equation is considered to
solve parameters of the flow field around conductor, then Eulerian two-phase model is chosen to
calculate droplet collision coefficient on the surface of iced conductor. Mass balance equation,
including the parameters of droplet collision, water runback, evaporation and sublimation, is
established, then icing heat balance equation is constructed. All unknown variables in the model
are acquired by one-dimensional search under multiple hypothesis, and the freeze coefficient and
ice mass of each unit are obtained. Eventually, the cases show that the local droplet collision
coefficient and collision area increase with wind speed; rising temperature and conductor current
leads to the water runback to transform rime ice type to glaze ice type. The obtained icing
morphology and weight coincide well with the existing experimental results.
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