
Wind Turbines and Ice
Winter is prime season for wind energy.
Due to a variety of factors, winter is the season that provides optimal condi-
tions for the production of electricity from wind turbines. Cold temperatures 
increase air density, providing a stronger force to push wind turbine blades. 
The wind itself is also stronger, which allows for greater amounts of power to 
be produced.1 The formation of ice on wind turbine blades can counteract 
these positive effects, so de-icing strategies are important for maximizing the 
wind’s electricity-generating potential.
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Siting setbacks prevent damage to nearby structures 
if ice falls off wind turbine blades. 
If mitigation measures are not taken, it is possible for ice to build up on 
turbine blades. Due to the combined forces of rotation and gravity, this 
ice may fall. It is typical for wind turbines to have required setbacks from 
residential structures for a variety of reasons, including access, traffic 
safety, and compliance with local ordinances.5 As a result, if a turbine 
were to accumulate ice on its blades, the likelihood that this would im-
pact nearby structures is slim to none. Recommended setbacks are 
1.5 times hub height, (hub height + rotor diameter) which is sufficient to 
separate nearby structures from turbines in many locations.6
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During the winter in cold climates, it is possible that ice can buildup on wind turbine blades, which can sig-
nificantly reduce turbines’ ability to generate electricity. However, certain strategies can prevent and reduce 
the formation of ice on the blades. Measures like water-resistant coatings and internal heating of wind turbine 
blades can reduce and prevent ice buildup.2 The internal heating of wind turbines uses electricity produced by 
the turbines themselves, heating the blades just enough to prevent ice formation. This method can help maintain 
at least 90% of the turbine’s production, depending on siting and climatic conditions.3 Aside from the blades, to 
keep the turbines running in freezing temperatures, cold weather packages can be installed on the gearbox and 
other internal components to heat the equipment and allow it to run smoothly. These strategies allow wind 
turbines to operate in temperatures as low as –22 degrees Fahrenheit.4
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De-icing measures can be taken to mitigate build-
up on wind turbine blades.


