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ECN Wind Energy’s “business” model

Wind Turbine Testing
Industrial Support

Blade and Material Testing
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ECN Wind Energy 
Aerodynamics

ECN Wind Energy
Integral Wind Turbine Design

ECN Wind Energy
Operation & Maintenance

ECN-WMC
Material Research

Research Programme of 
ECN Wind Energy and ECN-WMC



Rotor aerodynamics
• Theoretical and experimental research
• Use of CFD 
• Development of industrial codes

Wind farm aerodynamics

Research line 1: Aerodynamics
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Wind farm aerodynamics
• Theoretical modelling: use of CFD
• Use of CFD
• Experiments (wind tunnels, scaled wind farm, full scale)

New ideas
• Strip on blade root
• Wind Farm control strategies
• Synthetic jets



Aeroelasticity
Development of codes like Phatas and Turbu
Use of commercial multi body codes

Control
• Online System Identification
• OFC, EEC, FTC, OSC

Research line 2: Integrated wind turbine design
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• OFC, EEC, FTC, OSC

Concepts
• Cost studies on a 20 MW turbine
• Novel turbine designs (with industry)

Design tools
• Integrated Modular Design Tool Focus (WMC)



Decision Support Tools
• O&M Tool (for planning phase)
• O&M Cost Estimator (Calculator with different building blocks)

Diagnostics and condition based maintenance
• Measuring mechanical loads on main components  

Research line 3: Operation & Maintenance

5 11-9-2009

• Measuring mechanical loads on main components  
· Fibre Optic Blade Monitoring
· Guidelines for determining, measuring and verifying loads on drive trains, 

pitch systems and yaw systems
•Flight leader: predicting the loads on all turbines in a farm by using the 
measured loads on a limited number of turbines in the same farm 



Modelling material performance
•Fatique performance of glass- / epoxy and glass-/polyester 
•fatique performance of carbon, carbon / glass hybrids, alternative resins, 
biodegradeble composites, thermoplatsics

Material database
• Merging FACT into the OptiDAT database (in Europe) and the DOE/MSU 

Research line 4: Materials and structures (WMC)
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• Merging FACT into the OptiDAT database (in Europe) and the DOE/MSU 
database in the US

Development of subcomponents

Recommendations for testing, measurements and desig n

• develop specimens that are representing specific blade details
• testing
• modelling

• standard development within IEC and ISO



To meet the offshore challenge: 
32 m/s – Strong gale, 11 @ Beaufort scale, 

ECN has available this experimental infrastructure:

Full-scale research wind farm

Scale research wind farm
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Blade and Material Testing Laboratory

Wind tunnels at DNW, NRL, TU Delft

Offshore wind farm OWEZ



Five Research Turbines 2.5MW at EWTW

Five Nordex N80 turbines research turbines
Hub height: 80m
Rotor diameter: 80m
Nom. Power: 2.5MW
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ECN EWTW

OWEZ
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Wind Tunnel Experiments
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Blade and material testing at WMC
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Axial / 
Torsion 
250kN / 
4kNm

Static / 
Fatigue 
400kN 

Static / 
Fatigue 
1000kN 


