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Research progress on icing characteristic prediction technologies for low
temperature stationary and moving surfaces
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Abstract; As a common natural phenomenon, icing is widespread in industrial production processes and often
causes adverse effects on daily life and production. The potential hazards caused by icing in various industries could
be significantly reduced or even eliminated by using ice characteristics prediction technologies. Previous studies
have shown that the rate of road traffic accidents can be reduced by 65% after using ice characteristic prediction
technology. Furthermore, when combined with the de-icing system, 80% of icing scenarios can be anti-icing or de-
icing. To effectively address the issue of ice disasters across various industries, this review provides an overview
and analysis of existing icing prediction technologies based on stationary surfaces such as road and transmission
line, as well as moving surfaces such as wind turbine blade and aircraft. The results indicate that existing
technologies achieve prediciton accuracies of over 80% for indicators such as ice thickness on stationary surfaces
and over 70% for moving surfaces. Existing ice characteristic prediction technologies can be divided into two types,
model-driven method and data-driven method, with the later showing significant potential for development. Based
on the summarized ice prediction technologies applied to four simple cold surfaces under stationary and moving
states, this paper further proposes key research directions in this field, aiming to provide reference and guidance for
the development and optimization of anti-icing technologies on low-temperature surfaces in various engineering
scenarios.
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Fig. 1  Articles from top journals related to icing and total number of articles on icing at home and abroad
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Fig.2 Stage diagram of a single droplet and schematic diagram of solidification process under different environments
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Fig.3 Classification and application diagram of icing prediction technology and temperature interval diagram
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Fig.4 Road icing prediction based on model-driven approach
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Fig.5 Icing prediction on stationary surfaces based on statistical analysis
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Icing prediction on stationary surfaces based on data mining method
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Tab.4 Summary of techniques for predicting icing characteristics of stationary surfaces
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Fig.8 Icing prediction of wind turbine blades based on data-driven approach
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