


 These results show that cross-sectional deformations have a minor influence on the 

internal loads of rotor blades in normal operation.

The aforementioned relative deviations are associated with a load scenario of normal 

operation at the rated wind speed and thus with maximum operational loading (i. e., maximum 



thrust and torque). Nevertheless, the deviations in root bending moments are quite small. It can thus 

be concluded that the impact of cross-sectional deformations on the aero-elastic response of the 

turbine is small (and potentially negligible) for normal operation. However, it should be noted that 

this conclusion is design-specific, meaning that the aero-elastic effect can be more pronounced in 

other turbines depending on the design philosophy with respect to the blade’s stiffness. To derive 

more general conclusions, different turbines and rotor blades could be analysed. Moreover, higher 

degrees of loading, e. g., from extreme load cases, may result in higher cross-sectional deformations 

and thus to higher aero-structural couplings. Hence, a broader variety of load scenarios including 

combined loading with torsion from extreme conditions should be investigated in future work. 

Independent of particular results, the methodology presented in this paper could be used to 

numerically verify the absence of potentially undesirable aero-elastic couplings originating from 

cross-sectional deformations during the design, which could help to increase the reliability of wind 

turbines in the future.
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