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Fig. 1 Unstructured grid for computational domain

Table 1 Properties of the NREL 5MW wind turbine

Rating 5MW

Rotor Orientation, 
Configuration

Upwind, 3 Blades

Control
Variable Speed, Collective 

Pitch

Drivetrain
High Speed, Multiple-State 

Gearbox

Rotor, Hub Diameter 126 m, 3 m

Hub Height 90 m

Cut-In, Rated, Cut-out Wind 
Speed

3 m/s, 11.4 m/s, 25 m/s

Cut-In 6.9 rpm, 12.1 rpm

Rated Tip Speed 80 m/s

Overhang, Shaft Tilt, Precone
5 m, 5-degrees, 

2.5-degrees

Rotor Mass 110,000 kg

Nacelle Mass 240,000 kg

Tower Mass 347,000 kg

Coordinate Location of 
Overall CM

(-0.2 m, 0.0 m, 64.0 m)

5MW

. 5 , 2.5

.

hinge ,

11.2 rpm .

9.81 m/s2 .
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(a) Components of blade forces
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(b) Components of blade moments

Fig. 2 The comparison of aerodynamic, structure 
forces and moments at 15 m/s (Blade coordinate)

Fig. 2 15 m/s normal wind ( )

unsteady Blade Element Momentum method

CFD Multi-body Dynamics 
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(a) Components of total blade forces
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(b) Components of total blade moments

Fig. 3 The comparison of total blade forces and 
moments at 15 m/s (Blade coordinate)

Fig. 3 normal wind 15 m/s BEM 
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