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The Purpose of This IEA Wind Task is to: 

• improve understanding of the erosion driving factors, 

• develop datasets and model tools to enhance 
prediction of leading-edge erosion likelihood,

• identify damage at the earliest possible stage and,

• advance potential solutions. 
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Coordination

Climatic conditions   
driving erosion (WP2)

Sara C. Pryor and 
Rebecca Barthelmie 
(Cornell University) 

Management (WP1)  - Charlotte Hasager (DTU) Operating Agent

Wind turbine 
operations with 
erosion (WP3)

David C. Maniaci 
(Sandia National 
Laboratory)

Laboratory testing of 
erosion (WP4)

Nicolai Frost-Jensen 
Johansen (DTU)

Erosion mechanics & 
material properties 
(WP5)
Fernando Sánchez  
(Univ. Cardenal Herrera 
CEU)
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Questions For All of You

1) What challenges do you foresee on blade erosion 10 years from now?
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Mentimeter – Results From the Survey (September 18, 2024)



IEA Wind TCP



IEA Wind TCP



IEA Wind TCP

• The work plan is delivered by 
41 organizations from 12 
countries:
• 1 certification body
• 8 wind farm owners
• 2 consultancy
• 4 wind turbine manufacturers
• 7 coating manufacturers
• 19 academic/R&D 

organizations

Participants Country Contracting  Party Participant Organization

Belgium Belgian Ministry of Economy Engie 

Canada Natural Resources Canada WEICan

Denmark Danish Energy Agency DTU , Hempel, Ørsted, PowerCurve

Finland Business Finland VTT

Germany Federal Ministry for Economic 
Affairs and Energy

Fraunhofer IWES , Covestro, Emil Frei 
(Freilacke), Nordex Energy SE, DNV, 

Mankiewicz, RWE, Henkel

Ireland Sustainable Energy Authority 
of Ireland

South East Technological University, 
University of Galway, University of 

Limerick

Japan
New Energy and Industrial 
Technology Development 

Organization

AIST, Osaka University, Tokyo Gas Co. 
Asahi Rubber Inc.

Netherlands Netherlands Enterprise Agency TU Delft, TNO

Norway Norwegian Water Resources 
and Energy Directorate Equinor, University of Bergen, Statkraft

Spain
Centre for Energy, 
Environmental and 

Technological Research

Aerox, CENER, Nordex Energy Spain, 
Siemens Gamesa Renewable Energy, 
Universidad Cardenal Herrera - CEU

UK Offshore Renewable Energy 
Catapult

ORE Catapult, University of Bristol, 
Lancaster University, Imperial College, 

Vestas UK, Ilosta

US US Department of Energy Cornell University, Sandia National 
Laboratories, 3M
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https://iea-wind.org/task46

Who Can Participate in Task 46?

https://iea-wind.org/task46
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IEA Task 46 Phase 1 and Phase 2

• Phase 1 started 15 March 2021 and end 14 March 2025

• Phase 2 starts 15 March 2025 and end 14 March 2029
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R&D Rain Erosion Tester
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Technical Results – Technologies For Lab Erosion Testing
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Laboratory Testing of Erosion 

- Johansen, N. F.-J., Erosion failure modes in leading edge systems (06/2023)

Classification system to better indentify incubation damages and seperate rain erosion test failure modes
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VN-curve Based RET Testing

Bech et al. 2022
Hannesdóttir et al. 2024
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Open Software

• Python-Jupyter notebook implementation of DNV-GL 0573
• Improved regression analysis

• High impact on predicted lifetimes 

• N-dependent V-dependent 
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From Lab to Field Data
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Hannesdóttir et al 2024 J. Phys.: Conf. Ser. 2767 042024
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Disdrometer Data From 2.5 Years at DTU Risø

Hannesdóttir et al. 2024 J. Phys.: Conf. Ser. 2767 042024
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Technical Results  – Atmospheric Drivers of Erosion
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Erosion Risk Atlas
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Scandinavia, Model Domains and Stations

Hannesdóttir et al. 2024 



IEA Wind TCP
Comparison of Cumulative Rainfall

Hannesdóttir et al. 2024 
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The Annual Average Wind Speed at 150 m

Hannesdóttir et al. 2024 

ERA5
NORA3
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NORA3 meteorological 
data, the IEA 15 MW wind 
turbine and a commercial 
blade material.

Hannesdóttir et al. 2024 

Erosion Onset Time Offshore
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On Erosion Classification System

Structural IntegrityVisual Condition Mass Loss Aerodynamic 
Performance

Power loss is defined in 
Region 2 of the power curve.

Prediction of future erosion 
level progression.

Report contains many 
visual examples of 

categories of blade and 
LEP damage.

Detailed description of 
severity level definitions 

and thresholds.
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Technical Results – Erosion Classification System
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Damage Models Based on Fundamental Material Properties

 Test data for UV degradation combined weathering and RET; different chemistry comparison 
 Damage progression analysis based on 1) images V-N curves, 2) intermediate mass loss measurements  and 

3) micro-CT and 3D scanner for damage progression based on intermediate geometry evolution

RET 
U.Limerick RET 

AeroNordic RET 
TU.DELFT
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https://iea-wind.org/task46/
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https://www.sciencedirect.com/science/article/pii/S2590123024002639?via%3Dihub#gsp0020
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Contact Operating Agent: Charlotte Hasager ( cbha@dtu.dk )

IEA Wind TCP functions within a framework created by the 
International Energy Agency (IEA).  Views, findings, and 
publications of IEA Wind do not necessarily represent the views or 
policies of the IEA Secretariat or of all its individual member 
countries. IEA Wind is part of IEA’s Technology Collaboration 
Programme (TCP).

Thank you!


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31

