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Aims and Content

In development of innovative wind turbines as part of the Innwind.EU project, the present Simulations within the INNWIND.EU project from 4 aeroelastic tools and their variants for the
work aimed at identifying possible shortcomings in aeroelastic modeling of Large Wind 10MW Reference Wind Turbine designed by DTU are compared. In order to address one by
Turbines with respect to: one the different aspects of modeling the following step were taken:
1. Structural modeling of complex designs (geometrical nonlinearities / coupled modes) 1. For the structural part, modal analysis and static loading cases; comparison with 3D FEM
2. The Increased excitation due to the lowering of the rotor frequencies towards the more 2. For the assessment of the dynamic inflow, Stiff rotor operation in turbulent wind

energetic part of the wind spectrum. 3. For the full aeroelastic case: Normal operation in open and closed loop conditions

3. The increased azimuthal variation of the wind inflow excitation and the related dynamic
iInflow modeling

The tools

Fully coupled simulations in Turbulent inflow
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In these simulations the rotor is stiff while the inflow turbulent. When the dynamic inflow is the 15t edgewise mode (peak about 0.95Hz). At higher frequencies the response in the
switched off the ranges in the RFCs agree well. On the contrary when it is switched on the range 1.5-2Hz is predicted differently. In the results of both versions of hGAST the same
expected range decrease is not the same. The cylindrical model in hGAST-BEM over-filters frequency for the peak is predicted so it should be attributed to the different modeling of the
the excitations compared to HAWC2 BEM while the near and the free wake models fall in nonlinear structural couplings.
between.

Conclusions

 In purely structural terms the beam models was found to compare well to the 3D FEM data up to the 7" mode. 3D FEM predicted in general higher frequencies. Strong coupling effects are
consistently predicted and a fair overall agreement is obtained in the shape of the modes. The beam models under predict the torsion angle and the coupled flapwise mode.

* In terms of unsteady airfoil dynamics, the existing models work similarly. In terms of dynamic wake modeling, the simple cylindrical model over-filters the response compared to more elaborate
ones, while free wake results are in between. As a result in the fully coupled cases, in open loop operation deviations are seen in the 1P & 2P flapwise responses.

* In closed loop operation the agreement in the flapwise predictions slightly improves because of the controller, while different modeling of the bending torsion coupling leads to different response
in the 2" symmetric edgewise mode.
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