
Synergies between icing on 
wind turbines and UAVs

Dr. Richard Hann / richard.hann@ntnu.no





Unmanned aircraft
Unmanned aerial vehicle (UAV)
Unmanned aerial system (UAS)
“Drone”



Global UAV Market



Global UAV Market





Civil UAV Applications
 Agriculture
 Construction
 Photography & Film



Civil UAV Applications
 Agriculture
 Construction
 Photography & Film
 Marine operations
 Arctic operations



Civil UAV Applications
 Agriculture
 Construction
 Photography & Film
 Marine operations
 Arctic operations
 Deliveries
 Urban Air Mobility



Wind turbine inspections



Wind turbine de-icing



Wind turbine de-icing?







Source: https://ntrs.nasa.gov/search.jsp?R=20190026762
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The icing barrier
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Icing on Manned Aircraft



Cold Climate Wind Energy
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Smart Algorithms
 Performance based

ice detection
 System identification
 Optimized ice 

protection



Contributions
 Icing on UAV propellers
 Ice protection systems
 Low-Reynolds icing simulations
 Icing forecasting for UAVs
 Smart ice detection systems
 Climatological studies

 UAV Icing Lab (uavicinglab.com)
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