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Sujet

One of the recent interests in the field of fluid structure interactions is the harvest of energy from sub-
merged structures that are either moving or deforming. For instance, the VIVACE project ([1]) proposes the
extraction of energy from marine currents at low speeds using arrays of spring mounted cylinders.

The case of a single oscillating cylinder has received considerable attention (see [4]). However, the analysis
of the physical mechanisms behind the fluid-structure instabilities of multiple interacting bodies remains
vastly unexplored. For this purpose, we have developed a Linearised Arbitrary Lagrangian Eulerian (L-ALE)
method as well as an impedance-based stability criterion to investigate the dynamics of multiple freely-
oscillating cylinders. The L-ALE method rationalises the Eulerian motion of the flow with the Lagrangian
displacement of the fluid-solid interface. The motion y, of the n-th cylinder in the transversal direction is
governed by the following equation

L Amy, o\ 2 2C,, (t
Yn + fynyn‘*‘(*) yn:yini)fornzl,...,]\f (]_)
n Un T

n

where U is the reduced velocity, Cy, () is the vertical force coefficient and m;, the mass ratio between the
cylinder and fluid densities.

Figure 1 shows the vorticity field of the leading eigenmodes for a tandem of cylinders with a spacing of
L/D = 1.5 and a reduced mass of m* = 2.5 at Re = 60. An exhaustive parametric study for the tandem
configuration is already ongoing.
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Figure 1: Vorticity of the two leading modes at Re = 100 and U* = 6 for a reduced mass of m* = 2.546
(a,c) and of m* = 20 (b,d): FEMI (a,b), FEMII (c,d).

The goal of this internship is double. First, the intern will use of the current methods to explore the
stability of another 2-body configuration called the "side-by-side" configuration (studied for fixed bodies by
[2]). Secondly, the intern will implement the torsional moment equation in the existing code in order to
investigate the stability of pitching plates/foils [3].

Requirements Intermediate programming skills, knowledge numerical analysis, fluid dynamics and com-
putational fluid dynamics (CFD) are appreciated. A good knowledge of the Matlab programming language
is required and prior knowledge of FreeFEM++ is highly appreciated. A good mastery of the English language
is essential.
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