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Water wave experiments
Tourbillonde
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Water wave experiments
Motivation
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Water wave experiments

How to get quantitative measurements ?
(instantaneous, global): Fourier Transform Profilometry

Fourier transform profilometry for the automatic
measurement of 3-D object shapes
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- Maurel et aI.,yZ;J‘pI. Optics 48:2 (2009)

High Speed Camera :
700 000 points of measurements
1000 frames per second

Cobelli et al., Exp. Fluids, 46 1037 (2009)




Current subjects

* Directional water wave emission by embedded sources
M. Chekroun

* Inverse measurement of underwater movement of the sea floor
P. Cobelli

* Wave Turbulence served up on a plate
P. Cobelli, Coll. N. Mordant, ENS - Paris

* Azimuthal instability of drop impact

G. Labugeau,
Coll. C.Josserand,
S,
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Directional water wave emission by embedded sources
M. Chekroun

/Water waves propagating through a square array of surface piercing cylinders
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Experimental measurements (6 x 6 square array)
(at the working frequency)
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Experimental measurements
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Inverse measurement of underwater movement of the sea floor

P. Cobelli
K— y* pee=0y "D well posed \
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T.S. Jang et al./ Wave Motion 47 (2010) 146-155

Regularization method (Landweber Fridman regularization scheme)
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Experimental set up

* 2D problem

* axisymmetric



Experimental measurements !
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Result of the inversion n(x, 1) ——> H(x.0")

Sea bottom motion / (x,0") known (measured)

free surface displacement #7(x.1) Reconstructed bottom sea motion H (x,0")

Real profile
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Wave Turbulence served up on a plate
P. Cobelli, Coll. N. Mordant, ENS - Paris

¢

lassical turbulence Kolmogorov law o, = -5/3,

/7
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dependent on the waves
for waves on an elastic plate o0 = -3

Energy of the fluctuations
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Wave turbulence
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Experimental difficulty : u(w)
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Taylor hypothesis
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Hypothesis :

the linear dispersion relation holj

Experimental set up (N. Mordant ENS)
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Fluctuation velocity u(x,t)
Experimental measurements

velocity (m/s)
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Cobelli et al., Phys.Rev.Lett. 103, 204301 (2009)




Azimuthal instability of drop impact
G. Lagubeau,
Coll. C. Josserand, Institut Jean le rond d’Alembert, Univ. Paris 6
M. Fontelos, Dto Matematicas, F. Ciencias, Univ. Auténoma de Madrid

32ms

10 20 a0 40 50 2qm)



