N

N

Control of unsteady wake flows using local oscillation of
body surface: a data assimilation study

Alejandro Gronskis, Dominique Heitz, Etienne Mémin

» To cite this version:

Alejandro Gronskis, Dominique Heitz, Etienne Mémin. Control of unsteady wake flows using local
oscillation of body surface: a data assimilation study. CNA 2018- Colloque National d’Assimilation
de Données, Sep 2018, Rennes, France. 2018. hal-02608776

HAL Id: hal-02608776
https://hal.inrae.fr /hal-02608776
Submitted on 16 May 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-02608776
https://hal.archives-ouvertes.fr

Control of unsteady wake flows using local

FACULTAD
oscillation of body surface: a data assimilation JEACLLIAD

St U d y Universidad de Buenos Aires

Alejandro Gronskis!, Dominique Heitz?> and Etienne Mémin’ 4

: informatigues , mathématiques

Variational data assimilation (DA) can expand active flow control techniques to design wall actuators such as synthetic jets or plasma discharges which are difficult to model computationally due
to ambiguous boundary conditions at the wall. Here, the control vector for the DA problem is formed by the initial flow and the solid boundary conditions for the body, that means its tangential
speed at all times where no particular form is prescribed to the body motion. The control domain takes into account the modeled body surface by means of a direct forcing immersed boundary

method (IBM). We consider a configuration of reference flow past a rotationally oscillating cylinder given by Mons & Sagaut, 2017, J. Fluid Mech.. The proposed methodology is applied to the
reconstruction of a reference flow generated by a partial control restricted to an upstream part of the cylinder surface as given by Bergmann & Cordier, 2006, Phys. Fluids. DA is also employed
to build wall conditions for a direct numerical simulation (DNS) of flow around an airfoil with local oscillation, from synthetic observations of the wake flow downstream the body.

Data assimilation for flow spatio-temporal reconstruction Partial control on the cylinder surface

Provide a DA technique integrating experimental data and DNS to reconstruct the
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prevent drastic changes in the temporal solution during the optimization process.

» Introducing a moving boundary cond. as a control parameter will extend VDA to FSI.
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