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Pourquoi'ne'pas'dire'que'la'thèse'est'un'projet'ANR'avec'd’autres'instituts'IFFSTAR'ainsi'que'des'
compagnies'privées'?'Ca'pourrait'motiver'les'élèves'du'master'des'ponts'et'chaussées'ou'de'grosses'

écoles'd’ingé'

Proposition'de'stage'de'M2'et'de'thèse'(septembre'2015)'
'

Organisme'd’accueil!:! ! ! ! ! Contacts':!

Laboratoire!FAST!!!!!www.fast.u4psud.fr!! ! ! Bertho!Yann!(Yann.Bertho@u4psud.fr)!

UMR!associée!au!CNRS!et!à!l’Université!Paris4Sud!! ! Gondret!Philippe!(Philippe.Gondret@u4psud.fr)!

Bât.!502,!Campus!Universitaire,!91405!Orsay!Cedex!! ! Morize!Cyprien!(cyprien.morize@u4psud.fr)!

!

Sujet':'Erosion'et'transport'de'particules'au'voisinage'd’un'obstacle'
'

Les! phénomènes! d’érosion! et! de! transport! de! sédiments! peuvent! représenter! une! menace! importante! pour! les!

activités!humaines,! les! infrastructures!et! les!écosystèmes.!A!une!échelle!de! l’ordre!du!mètre,!par!exemple!autour!

d’un!pilier!de!pont!ou!de!plateforme!offshore! (comme!çà! tu! insistes!que!çà!peut!être!de! la! recherche!appliquée),!

l’érosion!peut!endommager!la!structure!et!causer!son!effondrement!(Figure!1!–!tu!peux!mettre!un!des!exemples!de!

la!préproposition!de!l’ANR!SSHEAR).!Malgré!les!risques!encourus,!une!description!physique!du!phénomène!d’érosion!

au!voisinage!de!structures!reste!incomplète!à!ce!jour,!en!particulier! le!couplage!entre!la!dynamique!du!fluide!et!le!

transport!de!particules!solides!est!mal!quantifié.!!

Nous!proposons!ici!d’étudier!expérimentalement!ce!phénomène!pour!caractériser!la!dynamique!d’entrainement!des!

particules!en!présence!d’un!écoulement!au!voisinage!d’un!(ou!de!plusieurs)!obstacle(s)! immergé(s)!solide(s).!Nous!

serons!amenés!à!mettre!en!place!une!méthode!expérimentale!innovante!de!PIV!(technique!de!corrélations!d’images)!

associée! à! la! technique! LIF! (Laser! Induced! Fluorescence)! afin! de! pouvoir! mesurer! simultanément! le! champ! de!

vitesses!du!fluide!ainsi!que!celui!des!particules!transportées!par!l’écoulement.!Une!étude!systématique!sera!réalisée!

en!faisant!varier!la!taille!de!l’obstacle!(cylindre!de!différentes!sections!–!a!priori!rien!n’empèche!d’avoir!une!partie!de!

la!thèse!sur!l’optimisation!de!la!forme!de!l’obstacle!non!?),!la!densité!des!particules!formant!le!lit!de!sédiment!(billes!

de!verre,!sable,!éventuellement!de!l’argile!pour!étudier!l’effet!de!la!cohésion!des!sols!réel).!Ceci!nous!permettra!de!

déterminer! des! lois! d’échelles! sur! le! couplage! écoulement/particules,! l’évolution! de! la! forme! de! la! couche! de!

sédiment!au!voisinage!de!l’obstacle,!l’influence!d’une!instabilité!ou!de!turbulence!dans!le!sillage!du!pilier,!etc.!!

Cette!thèse,!à!dominante!expérimentale,!requerra!de!mettre!en!place!un!dispositif!expérimental!modèle,!de!mener!

des!campagnes!d’expériences!ainsi!qu’analyser!les!différentes!données!obtenues.!Le!candidat!devra!avoir!reçu!une!

formation!de!haut!niveau!en!hydrodynamique!physique.!

!

Curtain coating: influence of particles

Laboratory: Surface du Verre et Interfaces, CNRS/Saint-Gobain Research

Contact: Alban Sauret

alban.sauret@saint-gobain.com

Website: http://svi.cnrs.fr/spip/asauret/

Curtain coating is a standard industrial technique used to deposit a thin layer of liquid on substrates
of large size. A curtain of liquid consists of a vertical liquid sheet of small thickness. The curtain
is created by an overflowing tank and falls upon the substrate. The thickness of the final coating is
controlled by tuning the height between the tank and the substrate or the flow rate. However, in some
situations, the liquid film can become unstable, which leads to irregular coatings and a rejected final
product. The situation is especially complicated in presence of particles,often added to the liquid to
obtain different properties. Indeed, when the thickness of the liquid layer becomes comparable to the
particle size, the particles deform the liquid interface and lead to complex interactions, thus modifying
the stability of the liquid film as illustrated in Fig. 1.

Figure 1: Time-lapse showing the expansion and the atomization of a liquid sheet produced by a droplet
impacting on a small target for a pure liquid (top) and a suspension (bottom).

This internship aims at experimentally investigating the dynamics of a particle-laden liquid film.
An experimental setup will be designed to produce a controlled liquid curtain. Different experimental
methods, already used in the laboratory, will be implemented to obtain the thickness of the liquid
curtain and the fluid velocity. The influence of the particle on the local dynamics and the stability
of the liquid curtain will be investigated. The experimental results will be rationalized theoretically
by taking into account the influence of the liquid film on the particles transport through the capillary
and drag forces.

This internship, funded by Saint-Gobain Recherche, will take place in SVI laboratory
(Aubervilliers). This internship could be followed by a PhD thesis in SVI laboratory on related
topics (CIFRE funding).
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