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The objective is to provide an understanding of the potential of parametric model generation in the wind turbine design process. Variable structural designs can be studied

and evaluated [2, 3]. The process chain allows the utilization of different aerodynamic model fidelities. Therefore, local aerodynamic effects as well as fast load calculations

are possible. Based on the generation of a multidisciplinary simulation environment for wind turbine rotors a guideline for the integrated design of wind turbine rotors will be

developed.

Due to the multi-disciplinary nature in the design of wind turbines, developers and manufacturers face several challenges. One of them is the exchange of model data

between the different disciplines, e.g. aerodynamics or structural dynamics. To overcome the problems of data exchange between the disciplines the Common Parametric

Aircraft Configuration Schema (CPACS) has been developed by the German Aerospace Center (DLR) [1]. Based on this data schema a multi-disciplinary tool chain has

been developed and a sensitivity analysis will be performed.

The poster gives an overview of the multi-disciplinary high fidelity tool chain. This tool chain is capable of performing coupled high fidelity CFD-CSM simulations [4]. This

will include RANS simulations with the atmospheric boundary layer, a parametric hierarchical FE-model generator, aeroelastic stability analysis, assessment of

alternative manufacturing techniques and a systematic sensitivity analysis with respect to the chosen design parameters.

Abstract 

Methods 

EWEA Offshore 2015 – Copenhagen – 10-12 March 2015

[1] Liersch, C. and Hepperle M.; A distributed toolbox for multidisciplinary preliminary aircraft design. CEAS Aeronautical Journal, 2:57–68,2011.

[2] Imiela, M.; Wienke, F.; Freund, S.; Hilmer, P.; Rautmann, C.; Krumme, A.; MERWind - Multidisciplinary Design of Wind Turbines using High Fidelity Methods, 11. Deutschen Windenergie-Konferenz DEWEK 7 – 8 

November 2012, Bremen, Germany, 2012

[3] Freund, S.; Heinecke, F.; Führer, T. and Willberg, C.; Parametric Model Generation and Sizing of Lightweight Structures for a Multidisciplinary Design Process; NAFEMS DACH-Tagung, Bamberg Germany, 2014

[4] Imiela, M.; Wienke, F.; Rautmann, C.; Willberg, C.; Hilmer, P. and Krumme;  A. Towards Multidisciplinary Wind Turbine Design using High-Fidelity Methods 33rd Wind Energy Symposium 5 - 9 January 2015, Kissimmee, 

Florida, 2015

Structural Sizing

Motion & 

Deformation

Forces &

Moments

Mapping

Mapping

Aeroelastic AnalysisCFD Analysis

Sensitivity Analysis

http://upload.wikimedia.org/wikipedia/de/f/f5/DLR_Logo.svg
http://upload.wikimedia.org/wikipedia/de/f/f5/DLR_Logo.svg

