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Energy harvesting module for the exploitation

of flow-induced vibrations in water current
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What is flow-induced vibrations and how to exploit it ?

Fluid-structure interaction (FSI): coupling between structure motion
and shear layer dynamics.

Vortex-induced vibrations (VIV): type of FSI induced by alternate
vortices shed in the wake of the symmetric bodly.

Green energy harvesting: convert energy of the structure’s motion
induced by energy transfer from the flow into mechanical or electrical
energy.
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Full characterization of the vibration and flow responses thanks to

advanced metrology and low-order reduced modelling strategies. Schematic view of the damper-spring system

Optimiziation of energy efficiency thanks to virtual damping and

stiffness control. Simulation of generator laws. Al-driven low-order prediction

Hybrid g -variational Autoencoder-Generative
Adversarial Network (B -VAE-GAN) architecture
with masked convolutions to extract dominant

_ . . _|_ . .
foolt) = —yAc—yAk + [ sign(y) flow features into a compact latent space while
IB UB LB preserving fidelity at solid-fluid interfaces.

Initial branch (IB)

0

Body'’s displacement

| Transformer

Ty
Lower branch (IB) | \ /i
i Encoder Bottelneck Decoder | -
S — S
| ¢ Dg

v
/

. . Effect of mbina rati n i * Discriminator i
Phase-averaged vorticity = POD phase portraits ect o dg ping ratio o : =ZE
vibration response | |
T T T T BAVAE-GAN
PrOS pective Work Ground truth Estimation
= Simulation of real flow environnements : influence of freestream
turbulence and/or large-scale incoming perturbations. O?ﬁ'f‘(’;‘p
» Application of machine learning techniques for control/optimization. am s S 3.li.li£.-18%’§§85‘%‘\9<
o . . . . . 4 8}‘5";0 gg;g;.;%
= Association of modules for exploitation of wake-induced vibrations. i { . Y =l o
r_-Ti ii ! : Latent
= Technology Readiness Level (TRL) increase. y il r e aled B an
E ||:>E T E>E-
1 " Testsection:2.10m N — Variables

reduction of interest




