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Fig. 1 Skeétch of the tower structure (unit, mm)
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Fig.é The finite element model of tower
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Fig. 3 The finite element model of concrete foundation
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Tablé 1 The physical cﬁaracterixtics of tower materials
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1K 880. 55 . 210 0.3
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0080 - ol 2551 60 0.22
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Table 2 The results of modal analysis for different models
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Fig. 4 The mechanical model of a wind turbine towe1:
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Fig. 5 The contour of towér’ s Ydirection displacement under typhoon (the wind speed
is 75m/s)
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Fig.6 The contour cf tower’ s equivalent stress under typhoon (the wind speed is
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Fig. 7 The Y direction displacement of tower vs the tower height under typhoon (the
wind speed is 75m/s)
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Tab!e3 The results of tower’ s natural frequencies
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Fig.9 The modal shape of tower’ s first three natural frequencies
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3-D FINITE ELEMENT ANALYSIS OF WIND TUBINE TOWER UNDER TYPHOON
Tang Weiliang" °, Yuan Qi', Gao Rui'

(1. Schoot of Energy and Power Engineering, Xi' an Jiaotong Universitv., Xi' an
710049, China; 2.S5chool of Energy and Power Engineering. North China Llectric
Power University. Baoding 071003, China)

Abstract:

This paper has analyzed 1. 5MW wind turbine tower’ s static strength and modal
characteristics by three-dimension finite element method. The soil, concrete
foundation and nacelle have been considered during establishing the Flinite element
model. The most dangerous operating condition has been chosen for static strength
“analysis, inwhich the wind speed is 75@/5, and the wind completely side blows across
the wind turbine. !t provides a good knowledge for the wind turbine withstanding
typhoon. The tower’ s first three natural frequencies and modal shapes have been
calculated inmodal analysis. The result is close to the value of actually measured.
The mass of nacell: and the stiffness of (oundation arc greatly aflecting the
tower' s natural frequencies. But the soil foundation can be neglected during modal

analysis.

Keyuords:Windturhine:Towermodel:Displacement;Fiﬁitee]ementmethod:Equivalcnt
stress
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