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Fig. 1 Aeroelastic engineering feedback mechanism 
between fluid and structure domains

Fig. 2 Fluid-structure coupled computational process 
using the 2nd-order time-accurate staggered method 
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Fig. 3 Geometric configuration of 10MW  
wind-turbine blade model

(a) Whole blade 

(b) Closed view
Fig. 4  Finie element structural model for the 

10MW class blade

Table 1 Material Properties of composite blade

Table 2 Calculated natural frequencies

Fig. 5 Natural vibration mode shapes (12 rpm)



Fig. 6 Campbell diagram

(a) Blade surface grid

(b) Computational domain grid
Fig. 7  CFD grid of 10MW turbine blade

Fig. 8 TSR vs Power coefficient at 9 m/s 

(a) U = 9 m/s

(b) U = 13 m/s
Fig. 9 Comparison of aerodynamic power between 

rigid and flexible blade models (9 m/s, 13 m/s)
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Table 3 Comparison of calculated power between the rigid 
and the flexible models

(a) Mode 1

(b) Mode 2

(c) Mode 3

(d) Mode 4
Fig. 10 Generalized displacement depending on each mode

(a) Isoperimetric 
view

(b) X-Z plane 
view

(c) Y-Z plane 
view



Fig. 11 Instantaneous aeroelastic deformation shapes

(a) Rigid blade model (b) Aerolelastic blade model

Fig. 12 Comparison of instantaneous pressure contours with 
stream lines (rigid vs. elastic blade)
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