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Abstract A new static aeroelastic analysis method for the HAWT was proposed based on the
modified blade element momentum BEM theory. The deformation curves of the blade under
different steady wind speeds were analyzed. The prebending design principles and a profile design
method were developed. The static aeroelastic analyzing result of the prebending and unprebending
blade shows that the aerodynamic performance is influenced by the cross section shape change
blade axial and torsional deformation. The prebending blade’ s actual power has certain decrease
because of the blade torsional deformation. This study provides theoretical basis and design
method for the blade.

Key words wind turbine pre-bending blade static aeroelastic pre-bending mechanism pre-
bending profile design
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Fig. 1 Coordinate transformation of the blade section
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Fig. 8 Torsional deflection of the blade
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Table 1 Comparison of the aeroelastic deflection
and power
- y z
m s -1 /m /m /kW
6.5 1. 609 0.207 359.7
' 1.604  -0.007 357.1
1 5. 649 -0.482 1516.1
5.582 -0.017 1493.2
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