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Full Design
● 1 MW Wind Turbine Design

○ Active Yaw
○ Steel Tubular Tower
○ S811, S809, S810 Series Airfoils
○ Direct Drive Generator
○ Shaft Design with no gearbox
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Figure 1: 1MW Turbine View

Figure 2: 1MW Turbine Rotor View



Blade Design
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● 31.5 meter length
○ S811, S809, S810 Airfoil

● 2 meter diameter at the root

Figure 3: 1MW Blade



Hub Design
● AISI 4130 steel
● 2 meter diameter to blade root.
● 1.5 meter diameter to Shaft.
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Figure 5: Hub Design for 1MW Turbine



Pitching System
Outer Pitching Ring w/ Motor Mount
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Inner Pitching Ring 



Tower Design
● Steel tubular tower design

○ Hollow tube
○ Tapered for strength and cost
○ S500 Grade Structural Steel

● 80 meter height
○ Higher in the boundary layer
○ Wind resource data

● Assembled on site
○ Four sections bolted together
○ Ease of transportation

● Flanged base 
○ Bolted to foundation 
○ Foundation dependent on location

Michael 11/06/17 CWC18 Market B1 6

Figure 6: Steel Tubular Tower 
Section 1 Design
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Shaft Design
● Material

○ AISI 1040 cold drawn steel because 
of its high ultimate tensile strength 
and yield strength
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Figure 7: SolidWorks Design for 1MW Turbine



Mainframe/Nacelle Design
● Design Features

○ Ribbed to increase strength
● Material

○ Constructed from AISI 1020 Steel
○ Desirable strength characteristics
○ Low cost 
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Figure 8: Mainframe Design



Yaw Design

● Slewing ring bearing with internal gears.
○ Will use single-row spherical type ball 

bearing.
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Figure 9: Yaw Bearing Tower Mount Figure 9: Tower Mount with Bearing


