Valentin Resseguier 
  
Matheus Ladvig 
  
Agustin Martin Picard 
  
Etienne Mémin 
  
Dominique Heitz 
  
Dimitry Voisin 
  
Caroline Braud 
  
Real-time unsteady air flow prediction to reduces mechanic load variations and wind turbine maintenance costs
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

  eal-time unsteady air flow prediction to reduces mechanic load variations and wind turbine maintenance costs  Lower WT maintenance costs  Longer WT life cycle How ? Active control loops with robust and fast aerodynamic short-time prediction to reduces :  blade lift variations Which simple model? How to combine model & measurements? physics 𝑝 𝑥 𝑡+1 𝑥 𝑡  Location uncertainty models (LUM) Rigorous CFD stochastic closure, with physically-based multiplicative noise Need for accurate uncertainty / errors quantification : Reduced order model (ROM) : for very fast and robust CFD Combine data & physics (built off-line)  Data assimilation : to correct the fast simulation on-line by incomplete/noisy measurements  Robust flow prediction far outside the learning period Optimal unsteady flow estimation/prediction in the whole spatial domain 10 4 dof)

For actively controlling aerodynamic systems -like Wind Turbine (WT) blades --it can be necessary to estimate in real-time and predict the air flow around those systems. We propose here a new method which combines machine learning, physical models and measurements for this purpose. Very good numerical results have been obtained on wake flows.