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Labex MEC “Mechanics And Complexity”
Post-Doctoral position offer

Duration: 1 year


Period: 09/2017 - 09/2018
Location: Marseille, France

Gross salary: from 2423 € to 2843 €/month






             depending on qualification and experience

Research project and job description
Title: Numerical study of the transport of mucus in human lungs
Summary:

The objective of the “Numerical Lungs” project is to build a numerical simulator of specific key aspects of the human bronchial tree, to progress on the understanding and the medical treatment of chronic respiratory diseases, such as COPD (Chronic Obstructive Pulmonary Diseases) and severe asthma. The medical interest of having a numerical model for lungs is huge because chronic respiratory diseases affect nowadays hundreds of millions of people and the actual treatments do not slow down the accelerated decay of the pulmonary function.

A pinoneering approach will be developed, allowing to take into account both microscopic and macroscopic scales of this physical problem. The microscopic scale concerns the bronchial epithelium walls, on which some of the cells are equipped with micrometrical beating cilia, following a specific synchronization to transport mucus.  Thus, their collective motion generates metachronal waves, which have specific optimal properties of transport, which will be studied in the project. The macroscopic scale, related to the geometry of the bronchial tree from bronchioles to larynx, will be taken into account as well, in order to generate realistic results and usable in the medical context. In particular, the objective will be to identified the representative macroscopic parameters of the beating cilia system and characterizing the mucus, to be able to quantify the level of pathology of the respiratory disease.

To treat the multi-scale problem a simulation tool built on lattice Boltzmann and immersed boundary methods will be setup, based on previous numerical developments performed in the last three years, and already validated at the microscopic scale of epithelium cilia. This novel and interdisciplinary project will be lead in close collaboration with Prof. Pascal Chanez, pneumologist at the Timone hospital in Marseille and at the LAI lab of INSERM.
Profile description:
The candidate will have a Phd in fluid mechanics, which a specialization in numerical simulation. A crucial aspect of the work will be the physical analysis of the numerical results in an interdisciplinary context. Having a taste for health issues and biomedical themes would be appreciated. The challenges in terms of numerical simulation include the management of complex geometry (using immersed boundary methods), a multiphase and non Newtonian context and high performance computing (HPC). Most of this numerical issues are already treated, and the candidate will have to unify them in a unique and efficient numerical solver. 
Essential skills:

- Advanced knowledge in fluid mechanics and scientific computing.

- Organization skills (planning series of relevant test-cases, scientific work methodology, etc.)

- Good programming level

- Autonomy and decision taking
Desired skills:

- Knowledge and/or experience on Lattice Boltzmann Methods (LBM) 

- Knowledge and/or experience on Immersed Boundary Methods (IBM) 

- Knowledge and/or experience on parallel computing (MPI) 

- Having a taste for interdisciplinary research and working in interaction with biologists and medical doctors. 

How to apply

Send an application including:

· A detailed CV with a list of publications

· A cover letter

· A list of scientific personalities able to comment on the application
to both these addresses: 





Julien.Favier@univ-amu.fr




LabexConseilCoordination@irphe.univ-mrs.fr
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