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THROWBACK TO WINTERWIND 2018
Bégin-Drolet et al. (2018) The importance of accurate detection for turbine ice prevention systems. Winterwind 2018
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THROWBACK TO WINTERWIND 2018
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THROWBACK TO WINTERWIND 2019
Bégin-Drolet et al. (2019) How efficient is your blade heating? Winterwind 2019, 

study of 80+ turbines

turbine stoppages = 12521

total downtime = 27185h
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BLADE HEATING MODEL

• Based on a simple 1D blade 
heating model;

• Thermal resistance approach;

• Blade broken into 14 sections of 
different profiles;

• Does not take into account LWC;

• Accounts for rotation rate (higher 
convection at the tip).
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IPS performance 
envelope boundary

not so efficient...

good!

IPS PERFORMANCE ENVELOPE
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ANALYSIS OF A SINGLE WIND TURBINE

ICING DATA:

• 27 icing episodes

• Meteorological icing: 385h

• Rotor incubation: 80h

• Rotor accretion: 305h

• Persistance/ablation time: 76h

• Rotor icing: 381h

• Total icing time: 461h

Source: Lehtomäki et al. (2018) Available Technologies for Wind Energy in Cold Climates - report. IEA Wind Task 19.

WEC type: confidential

IPS system: hot air

Location: confidential

Operator: confidential

Dates: september 2018 to june 2019

IEA ICE CLASS 3
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HOW TO ACCOUNT FOR LWC?
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CONCLUSION AND PERSPECTIVES

• The importance Industry/academia 
partnerships and the benefits for all parties.

• IPS performance envelopes are a simple and 
efficient way to analyze and explain power 
losses. 

• We need to gather more data to improve our 
blade heating model.
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Meteorological Conditions 
Monitoring Station (MCMS)


