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Profil et compétences recherchées
Second year Master specialized in aerospace engineering, fluid mechanics, or experimental aerodynamics.
Data analysis & programming skills (Matlab / Python).

Teamwork & collaboration, Fluency in English (scientific writing & communication), Autonomy, dynamism,
determination.

Présentation du projet doctoral, contexte et objectif

Reusable launch vehicles (RLVs) like SpaceX Starship, Blue Origin New Glenn, and ArianeGroup Themis or
Callisto are revolutionizing space access—but their return phase remains a critical challenge. Unsteady
pressure fluctuations, aerodynamic side loads and jet-flow interactions threaten stability and control, thus
challenging reusability. Experimental data in this regime is scarce, limiting CFD validation and design
optimization. A better knowledge of the flow dynamics through experiments is crucially required?.

This theoretical and experimental PhD project focuses on wind tunnel testing to investigate flow dynamics
around reusable launch vehicles during their critical return phase and stability analysis of the resulting flow.
The primary goal is to characterize the flow environment during reentry, in particular the fluctuating
aerodynamic loads associated with the transonic and supersonic, which are damaging for the launcher. The
research precisely targets the dynamics of bluff body in a counter flow and counter jet, using models of simple
canonical geometries, through experimental and stability investigations2. The improved knowledge of the flow
dynamics will lead to the proposal and test of control strategies to mitigate these flow fluctuations.

A key innovation of this work lay in the experimental approach with wind tunnel testing and advanced flow
diagnostics. The project will employ an advanced measurement technique, unsteady Pressure-Sensitive
Paint (PSP) for high-resolution pressure fluctuation measurements, alongside flow visualization tools such
as schlieren or BOS?, and pressure sensors. In particular, PSP will allow an efficient diagnostic to
characterize the unsteadiness in time and space*. Furthermore, the stability analysis step, supported by
these experimental data, will allow a broader analysis in parameter space and open up ways to evaluate the
sensitivities of the unsteadiness to the geometry of the launcher body. This research will shed a new light on
unsteady flow phenomena in launcher return flights and hopefully will provide solution guidelines to minimize
side loads in these regimes.

This project is a unique opportunity to directly impact the design of the next-generation of reusable rockets.
If you're passionate about space exploration, cutting-edge experimentation, and innovation, this is your
chance to shape the future of space travel!
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