Imperial College
Internship + PhD proposal London

LadHy X Collective sedimentation of flexible fibers in structured media

Supervisor: Blaise Delmotte (LadHyX, Ecole Polytechnique), blaise.delmotte@ladhyx.polytechnique. fr
Website: https://sites.google.com/site/blaisedelmotte/

Co-supervisor: Eric Keaveny (Dept. Maths, Imperial College London), e.keaveny@imperial.ac.uk

Start date: anytime from Jan. 2025
Host Lab: LadHyX
Thesis possibility after internship: YES / Funding : doctoral school fellowships

Context: The sedimentation of small flexible and rigid fibers in structured media embedded with
obstacles finds many occurrences in natural and industrial processes, such as the motion textile fibers
in wastewater treatment units, wood pulp fibers in the papermaking process or the sinking of
microplastics and plankton in the ocean. ~
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received much less attention so far [1] (Fig.
1b). When adding obstacles, the motion of a
single fiber can drastically differ from its
dynamics in clear fluids [4]. Our first
experiments and simulations have shown that
obstacles can deviate the fibers, trap them or
guide them along preferred directions that
depend on the fiber deformability, length and
obstacle arrangement [4,5]. These results ; ; A )
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fundamental and applied research, the

collective sedimentation of fibers in structured media has never been investigated.

Goals: The aim of this project is to investigate the collective sedimentation of rigid and flexible fibers
in structured media embedded with obstacles using numerical simulations. The intern will use the
numerical tools developed by the supervisors’ groups. She/he will first study the collective
sedimentation of flexible fibers in clear fluids to understand the effect of flexibility on the instability
and the formation of clusters. She/he will then add obstacles to see how this instability is affected by
their presence.

Profile: Candidates must have a taste for numerical modeling, programming in Python and/or C, with
good training in fluid mechanics or soft matter.

Environment: LadHyX is a world-renowned laboratory in fluid mechanics and interdisciplinary
research at Ecole Polytechnique, near Paris. The intern/future doctoral student will benefit from
interactions with other colleagues at LadHyX, in addition to regular visits at Imperial College London
to work with the co-supervisor Prof. Eric Keaveny.

Contact: please send a CV, cover letter, and the name and email address of at least one reference to
blaise.delmotte@ladhyx.polytechnique.fr and e.keaveny@imperial.ac.uk
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