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Stress Analysis of Vertical Axis Wind Turbine Based on Fluid Structure Coupling
DING Lin*, ZHENG Yuan", ZHANG Fu xing"

(a. School of Water Conservancy and H ydrop ower Engineering;

b School of Energy and Electrical Engineering, H ohai University, N anjing 211100, China)

Abstract: Upon the analysis of fluid solid coupling, the forces on the blades and spindle of the building integration wind turbine

were discussed. Based on an actual project, the one way fluid structure coupling method in the structure analysis software AN-

SYS Workbench was used to calculate and analyze the static stresses of the blades and spindle under the wind speed of 10 m/ s

and 50 m/s. The results showed that the maximum static stress of the wind turbine blades occurs at the connection betw een the

blades and spindle under different working conditions, and the maximum static stress increases with the increasing of wind

speed. The maximum static stress is far less than the yield limit of material, thus it will not destroy the wind turbine blades and

spindle structure. T he connection betw een the blades and spindle has the stress concentration phenomenon, and the thickness of

the connection area can be increased to prevent fatigue failure.
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Fig. 1 Flow chart of coupling calculation of
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Fig.2 500-W vertical axis wind turbine model
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Fig. 4 Distribution of face velocity in the center of flow field

under the wind speed of 10 m/s and 50 m/s

LM AT
AR BT IR 25 3 5 S b B — ik N3 i ) AT A
o 2e, If o RIS ELHEAT P 4 K1 2%, B 28 7R 26 227 A4
FIA1 829 289 AT, LK 5,

2.4

5

Fig.5 Mesh discretization of the wind turbine structure
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Fig. 6 Integral deformation of wind turbine under the

wind speed of 10 m/s and 50 m/s
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Table 1 The stresses of the blades and spindle
T W T ECRER N ) R RN
/(mesTh) /MPa /MPa
UE A 10 47.523 15. 842
FE PN B 50 55.001 23.576
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Fig. 7 Stress distribution under the wind speed of 10 m/s and 50 m/ s
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