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Effect of Turbulence Intensity on Megawatt Wind Turbines

OUYANG Hua>WU Fa-ming> WANG Dian, WANG Lei; LI Hui-xing

( CSR Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China )

Abstract: Effect of turbulence intensity on wind turbines is analyzed in this paper. Simulation has been conducted for limit load, fatigue

load and performance of wind turbines at three different turbulence intensity / ;= 0.18,0.16,0.14 by taking 1 650 kW variable speed wind

turbine as an example. Simulation results show that with the turbulence intensity increasing, both fatigue and limit load of wind turbine will

increase correspondingly and its performance will degrade to some extent.
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Tab.1 Parameters of wind model at different turbulence

TR R I, a 1 FERAL jm - 5! FALA /(°) Hh@ i iR L 1,

0.14 3 5.78 29.3 0.153
0.16 3 6.61 33 0.175
0.18 2 7.64 38.6 0.20
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Tab. 2 Limit loads at different turbulence

AR B M KN m R M KN m TR M KN m

0.18 35900 2918 26.6
0.16 34 000 2918 26.4
0.14 32100 2918 26.2
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Fig. 1 Time series curve of the tower base limit load M at
different turbulence
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Tab. 3  Equivalent fatigue loads M, of the tower base at
different turbulence

i M /KN *m
W RR I, — Y 2 —
— = _
0.18 2242 2914 3628
0.16 2063 2692 3351
0.14 1890 2 497 3119
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Tab. 4 Equivalent fatigue loads M, of the blade root
at different turbulence

BRI M/AN " m
m=3 m=4 m=5
0.18 12.7 16.4 19.7
0.16 12 15.2 17.9
0.14 10.6 13.4 15.9
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Tab. 5 Equivalent fatigue loads M, of the Hub
at different turbulence

BRI ] M/kN " m
m=3 m=4 m=>5
0.18 529.5 659.9 763.9
0.16 481.4 600 695
0.14 449.1 558 643.2
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Fig.2 Time series curve of the tower base fatigue load M, at
different turbulence
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Fig.3 Time series curve of the pitch angle at different turbulence
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