Wind Technology



Capture the Wind Energy...
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Technology Roadmap - Blades

Increase capacity factor Controlling cost
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Key enablers: ¢ Aero efficiency Key enablers: e Aero-elasticity
 Noise control e Carbon composite spars
e Torque capacity e Controls strategy

Technical Challenge: Longer, more efficient blade with same loads



Current Blade Technology Roadmap
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Noise Constraints...Aero-Acoustics
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Vortices & Acoustic Waves outside Jet Flow

Create new airfoils to balance noise and performance



Reach the Wind Energy...

Technology to deliver
turbines where they
want to be



Control Wind Energy Capture
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Longer Blade... Carbon Introduction

Accudyne
Systems Inc.

Electrolmpact Inc.

e Advanced manufacturing development

e Low cost Carbon composite
development

e High volume production

Weight

Glass

m Carbon epoxy
m Carbon fiber

O UD resin

0 UD Glass fiber
m Shell core resin
o Shell core dry
O Web core resin
® Web core dry
O Lightning protection
H Pasta

O Biax resin

0 Biax fiber

m Paint / gelcoat
O Bolts
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