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Table 1 Parameters of a 5 MW wind turbine

3
126 m
3m
90 m
11.4 m/s
12.1 r/min
110 000 kg
240 000 kg
8 500 kg/m’
210 GPa
80.8 GPa

[6] N

7% o 2
0.0121,

2
Table 2 Parameters of blade

61.5 m
14.8 GPa
1 700 kg/m?
0.015 m
0.3

(2] :
5%

(a) (bh) (c) (d)
3
Fig.3 Modes of integrated turbine
(a) 1(b) i(e)
(d)
X 3
1 2 o
3
Table 3 Natural frequency of different models
/Hz /Hz
1( ) 0.698 -
2( ) 0.709 -
0.315 -
0.311 0.320
0.659 0.630
0.689 0.669
0.722 0.702
3 1 2
2 0.709 Hz 1
0.698 Hz, 1.6%,
1.3%,
, 3
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Dynamic response analysis of wind turbine suffered interaction
between blades and tower under random wind

Guo Shuangxi, Chen Weimin

(Key Laboratory for Mechanics in Fluid Solid Coupling System , Institute of Mechanics,Chinese Academy of Sciences,
Beijing 100190, China)

Abstract: An integrate finite element model of 5 MW wind turbine is developed. The dynamic re-
sponses of the wind turbine under random wind are analyzed while the dynamic interaction between
the blades and tower is taken into account. In order to study the impact of blade—tower coupling, the
dynamic responses of 3 models, i.e. an integrate wind turbine model, a simplified turbine model and
a rigid supported blade are examined. The calculation results show that the blades” displacement
may be about 20% larger than that without blade—tower interaction. Meanwhile the tower’s displace-
ment response is about 60% smaller than that without blade—tower interaction. In addition, the influ-
ence of blade azimuths on tower’s response is studied. It is shown that the tower’s displacement re-
sponse amplitude may have a significant fluctuation during one rotation period, the maximum fluctu-
ation of response amplitude is as much as 300%.

Key words: response; finite element; coupling system; along—wind; random wind
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