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Analysis of Wind Turbine system using Fluid Structure Interaction

Yun Gi Kim, Kyung Chun Kim

Abstract. In this study, one-way fluid structure interaction analysis(FSI) on wind turbine blade was performed. Both
a quantitative fluid analysis on 3-bladed wind turbine and a structural analysis using the surface pressure data
resulting from fluid analysis were carried out. Streamlines and angle of attack was easily acquired from analysis
results, we showed the inlet velocity that the stall begins to occur. In the structural analysis, structural displacement
and maximum stress of the two comparative models was calculated. The location that has maximum stress was found.
The pressure difference between back and front part of the blade increases as the inlet velocity increase. The torque
and maximum with regard to inlet velocity was also presented.
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V : wind speed, m/s

L oo lift

D : Drag

Ce : Power coefficient

Q : Torgue acting on blade
TSR : tip speed ratio(=QR/Vo)
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Fig. 1 Relative flow velocities
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Fig. 2 The streamlines around moving blade
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(a) Inner cut mode! (b) tnner filled model

Fig. 3 The application of pressure data about two comparative model
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Fig. 4 Stress distribution of blade from each resuit files
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(a) Inner cut model

(b) Inner filled model
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