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Capture the Wind Energy…

Advanced 
Controls

Light & Compact 
Drive-train

Grid Interface and 
Energy Conversion

Advanced Blades

Technology to increase 
energy capture at the 

right COE

Logistics Materials & 
Manufacturing

Wind Farm 
Optimization
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Technology Roadmap - Blades

Loads 
Increase

Structural 
impact

Efficient Blade

Longer Blades

Higher
Energy Output

Controlling cost

Key enablers : 

Increase capacity factor

• Aero-elasticity
• Carbon composite spars
• Controls strategy

Key enablers : • Aero efficiency
• Noise control
• Torque capacity
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Technical Challenge: Longer, more efficient blade with same loads
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Model-Based Control

gen. torque

pitch angles

max. rotor speed

max. power

max. power rate

REGULATOR

ESTIMATOR

...

...
sensors

W
F
M
S

WFMS: Wind-Farm Management System

+

+

FEED
FORWARD

Model-Based Control

gen. torque

pitch angles

max. rotor speed

max. power

max. power rate

REGULATOR

ESTIMATOR

...

...
sensors

W
F
M
S

WFMS: Wind-Farm Management System

++

+

FEED
FORWARD

37c

D
A
Q

D ia g n o s t ic
M ea s u r e m e n t

D
A
Q

D
A
Q

D ia g n o s t ic
M ea s u r e m e n t

-0.2
0

0.2
0.4
0.6
0.8

1
1.2

0 0.01 0.02 0.03 0.04 0.05 0.06
CD

CL

AVL
CFD

Current Blade Technology Roadmap

Blade Technology Assessment Aero & Acoustics Technology 

Jointed Blade Carbon Spar

Aero-Elastic Blade Model Based Control

DTM

Aero Tools

BOAM

Acoustic Tools
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Noise Constraints…Aero-Acoustics 

Create new airfoils to balance noise and performance

Vortices & Acoustic Waves outside Jet FlowVortices & Acoustic Waves outside Jet Flow
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Reach the Wind Energy…

Technology to deliver 
turbines where they 

want to be
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Control Wind Energy Capture
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Longer Blade… Carbon Introduction

• Advanced manufacturing development 

• Low cost Carbon composite 
development

• High volume production

Blade impact

Glass  Carbon

ElectroImpact Inc.

Accudyne 
Systems Inc.
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