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ABSTRACT

The deployment of wind energy, as a crucial actor for achieving 100% renewable
electricity, faces several technological, social, and economic challenges worldwide. In
the technological domain, these challenges include proper aerodynamic characterization
at wind farm, turbine, or blade scales [1]. This requires tailored models and
developments, which are critical at stages like design, installation, and production.
Recent progress, driven by ongoing research and availability of reference wind turbine
models (such as those developed by the International Energy Agency or the National
Renewable Energy Laboratory) has been key to addressing issues like the modelling of
large rotors and the installation of turbines in highly dynamic floating environments.

This session covers recent research in applying numerical methods to aerodynamics
modelling for wind energy. Contributions focusing on tailored and efficient numerical
methods, such as high-order approaches or reduced-order modelling, are encouraged.
Special attention is given to open-source codes like OpenFOAM, Saturne, or Horses3D
[2], while research using in-house or commercial software is also welcome. The session
will also explore the integration of these modelling approaches into numerical
optimization or artificial intelligence frameworks, to enhance their design and
prediction capabilities. Applications across all scales are welcome, from innovative
airfoil geometries and the introduction of flow control devices (e.g. vortex generators or
synthetic jets) to the study of wakes for wind farm design.

Given the multiphysics nature of the problem, this mini-symposium will also cover
coupled problem modelling, such as recent advances in predicting vibratory phenomena
related to aeroelastic instabilities or noise emissions through aeroacoustic simulations.
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