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Interest and ongoing work

My work focuses mainly on scientific computing related to complex three-dimensional flows.
My goal is to build mixed Eulerian-Lagrangian numerical methods, that is to say hybrid grid-
particle schemes, aiming at computing flows in complex geometries and/or with complex bound-
ary conditions. Most of this work is related to vorticity dynamics and direct numerical simulation
of Navier-Stokes equations.

Applications have been computation of three-dimensional wakes [5], identification of aero-
dynamic instabilities and bifurcations in flow topologies [4], and flow control [1]. Some aspects
recently investigated are multi-scale grid techniques for vortical Lagrangian methods, and the
use of fundamental solutions in the boundary neighborhood in order to handle slip and no-slip
flows [2].

Applications under development involve health science, such as understanding breathing
mechanisms, air dynamics in lungs and air-mucus interactions. In the future, investigating with
these methods flows of complex rheology, such as blood, may be interesting, given some recent
results on Lagrangian computation of non-linear viscosity [3].

During this symposium, | would like to focus on challenges in fluid computation for health
science, related to operational problems and geometries, and availability of real-life data and
parameters. Also, | would appreciate discussions on new available numerical tools and achieve-
ments, such as technological limits and scalability.
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