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An Investigation on Thrust Properties under Wind Shear
for an On-Shore 2 MW Wind Turbine

Chae Wook Lim'f

Key Words : Asymmetric Load(¥]H3 3}, Thrust(F2), Wind Shear(¥/E 719]), Wind Turbine(3 2 Ef %)

ABSTRACT

Multi-MW wind turbines have very large blades over 40~50 m in length. Some factors like wind shear and tower shadow

make an effect on asymmetric loads on the blades. Larger asymmetric loads are produced as the length of blade is getting

longer. In this paper, a 2 MW on-shore wind turbine is considered and variations of thrust on 3 blades and rotor hub under

wind shear are calculated by using a commercial Bladed S/W and dynamic properties of the thrust variations are investigated.

It is shown that the amplitude of the asymmetric thrust on each blade under wind shear is getting larger as the wind speed

increases, the frequency of the thrust variation on each blade is same as the one of rotor speed, and the frequency of the thrust

variation at rotor hub is 3 times as high as the one of rotor speed.
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Table 1 Physical parameter values for the 2 MW wind turbine model

Physical parameter Value
Rotor radius (R) 40 [m]
Number of blade 3
Mass moment of inertia of rotor (Jr) 6.2096 [kgm’]
Mass moment of inertia of generator (J,) 60 [kgm’]
Gear ratio of gearbox (Ng) 83.33

Table 2 Rated parameter values for the 2 MW wind turbine model

Rated parameter Value
Rated generator speed 1500 [rpm]
Rated generator torque 134 [kNm]

Rated wind speed 11.7 [m/s]

Rated power 2 [MW]
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Fig. 3 A look-up table for the torque controller
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Fig. 5 Steady-state values of thrust on a blade according to wind
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Fig. 6 Steady-state values of pitch angle according to wind speed

Blade1

Thrust (kN)

Time (sec)

Fig. 7 Thrust variations on each blade at 8m/s under wind shear
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Fig. 8 Thrust variations on each blade at 12m/s under wind shear
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Fig. 10 Thrust variation at rotor hub at 16m/s under wind shear
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