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Robust and ultra-fast aerodynamic and aeroelastic short-time prediction for better active control loops.

§ active flutter suppression § Passengers comfort

For monitoring and actively controlling hydrodynamic and aerodynamic systems (e.g. aircraft wing), it can be necessary to estimate in real-time and predict the flow around those systems. We propose here a new method which combines data, physical models and measurements for this purpose. Very good numerical results have been obtained on 2-and 3-dimensional wake flows at moderate Reynolds, even 16 vortices shedding cycles after the learning window.
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Ø

  physics + , 34) , 3 à 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) // Closure problem handled by LUM Ø Data assimilation : to correct the fast simulation on-line by incomplete/noisy measurements // Model error quantification handled by LUM Ø Robust prediction far outside the learning period Optimal unsteady flow estimation/prediction in the whole spatial domain NEXT STEPS