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Th�eo Garin 9:45 (poster 10:05)

Socio-economic impact of 
ooding assessment using remote sensing, hydrodynamic
modeling and GIS
Supervisors : Ludovic Cassan, Raquel Rodriguez-Suquet, S�ebastien Le Corre, Sophie Ricci

Estimating the impact of 
ood events is essential for 
ood management policies and is based on a
variety of tools, including hydrodynamic models, remote sensing imagery, land cover and damage
models. The impact of a 
ood event is an incredibly complex phenomenon, involving multiple
types of damage: direct economic (destruction of buildings and infrastructure), indirect economic
(unemployment, disruption of supply chains), direct social (deaths and injuries) and indirect social
(psychological and physical trauma, forced migration). Accurate and exhaustive assessments are
generally made a posteriori by regional authorities using the full range of available data, but a
priori studies must also be carried out to prepare human settlements for such disasters. In the
case of forecasting, however, only a small and uncertain sample of tools and data is available,
resulting in degraded damage estimates. The same considerations apply to emergency assessments
carried out in the �rst hours or days after a catastrophic 
ood event, when the situation is still
unfolding. Under these conditions, we want to assess how bad these estimates are, in other words,
how sensitive our damage models are to a change in the water hazard or land cover representation.
To this end, we are developing a pipeline prototype that concatenates existing sporadic toolkits to
assess direct economic damage from 
ood impacts using (almost) any type of input data.



Etienne Charles 9:50 (poster 10:05)

Modelling of two-phase combustion for the Large Eddy Simulation of combustion
instabilities
Supervisors : Laurent Gicquel, Aymeric Vi�e

As the aeronautical industry is seeking to reduce its pollutant emissions, new gas turbines combus-
tors architectures are considered to decrease nitric oxides productions through leaner combustion
regimes. Composed of two parallel injection levels, staged combustors enhance 
exibility by allow-
ing fuel rich combustion in deprecated conditions and lean combustion in steady cruise conditions.
Despite those bene�ts, the stability of lean combustion always represents a challenge to which is
added the new complexity of the fuel injection device. In particular, experimental and numerical
evidences could highlight an important sensibility of the 
ame unsteady response to the fuel injec-
tion conditions and modeling. It is consequently essential for the design of staged lean combustion
chambers to accurately represent the injectors response to steady and unsteady conditions in order
to predict combustion instabilities through numerical simulation. The goal of this thesis is then to
model the liquid jet in cross
ows and pressure swirl injectors composing staged combustors as well
as the various events occurring in individuals’ droplets life such as secondary atomization or walls
interaction in formulations adapted to the phase-dispersed Lagrangian formalism. The modelling
elements are then to be used to estimate the 
ame transfer function of the BIMER academic staged
combustors and assess current capability of the AVBP solver to predict combustion instabilities in
such architectures.



Camille Le Gloannec 9:55 (poster 10:05)

The seasonal cycle of the Arctic Ocean in a summer ice-free climate
Supervisors : Rym Msadek, Camille Lique

The Arctic Ocean is a hot spot of climate change, with enhanced warming and freshening of
near-surface waters and a rapid decline of sea ice in recent decades. Climate model projections
suggest that the Arctic Ocean may be ice-free in summer as early as 2030-2050, accompanied by
an intensi�ed seasonal cycle of sea ice characterized by earlier melting and later growth seasons.
This transition will enhance interactions between the ocean, atmosphere and sea ice, likely altering
the strati�cation of the Arctic Ocean during summer. The projected retreat of summer sea ice
in the coming decades raises the question of how the seasonal cycle of the ocean may change,
which is critical in regulating chemical, biological and physical processes in the region. Given the
non-uniformity of sea ice loss across the Arctic, pan-Arctic averages fail to capture the spatial
variability of these changes. In this study, we analyze 36 climate models from the Coupled Model
Intercomparison Project Phase 6 (CMIP6) under the SSP5-8.5 scenario to characterize regional
changes in the Arctic Ocean seasonal cycle in the near future. Our results reveal an intensi�ed
seasonal cycle of sea surface temperature and a weakened seasonal cycle of sea surface salinity with
signi�cant regional variability and model dependence. Changes at depth are primarily con�ned to
the mixed layer. By analyzing the mixed layer temperature and salinity budget for each region,
we identify the key processes driving these changes. These insights enhance our understanding of
the evolving seasonal dynamics of the Arctic Ocean and their broader implications in a rapidly
changing climate.



Sol�ene Ho
ack 10:00 (poster 10:05)

Modelisation and simulation of turbulent ammonia/air 
ames
Supervisors : Eleonore Riber, Quentin Douasbin

In the context of climate change induced by anthropological greenhouse gas emissions, the need
to �nd renewable and low-carbon energy sources is growing even more. While green hydrogen
(H2) is a promising carbon-free fuel, its storage and transport induce challenges, including risks of
leaks and, potentially, fast de
agration or detonation. Ammonia (NH3) stands out as a convenient
hydrogen carrier and zero-carbon fuel. However, limited knowledge of its combustion hinders its
use. Improving our understanding and modeling of ammonia combustion is then crucial.
To do so, PRISME laboratory designed a spherical constant-volume chamber with integrated fans to
study NH3/air 
ames, at ambient pressure and at T = 423 K, under forced homogeneous isotropic
turbulence (HIT). The experimental study focus on the 
ame propagation and the importance
of the fuel mixture under turbulent conditions. In this work, two Direct Numerical Simulations
(DNS) of turbulent NH3/air 
ames are performed using the compressible Navier-Stokes solver
AVBP, reproducing the experimental conditions at two turbulent intensities u′ = 0:49 m=s and
u′ = 0:65 m=s. A turbulence forcing method, based on the addition of energy at large scales,
is used to counteract the decay of turbulence. A semi-detailed Analytically Reduced Chemistry
(ARC), derived from NUIG detailed chemistry, is derived to accurately reproduce laminar NH3/air

ames under experimental conditions.
Flame topology, displacement speed, and wrinkling ratio are analysed. A good agreement is found
between results from experimental 2D Mie-Scattering tomography and 2D 
ame iscontours from
DNS. The simulations correctly capture the e�ect of turbulence on the 
ame development, as the

ame distortion at larges scales. The in
uence of the barycentre displacement on the 
ame speed
and the wrinkling ratio resulting from 2D DNS and experimental diagnostics is then discussed.
Results from 3D DNS isosurfaces are also determined to account for the full 
ame dynamics.
Di�erences between 2D and 3D results �nally highlight the need for 3D diagnostics techniques to
achieve greater measurements accuracy.



Marc Chen 11:00 (poster 11:20)

Numerical simulations of a hydrogen / air coaxial dual-swirl RQL-type injector for
combustion chambers of aircraft engines
Supervisors : Thierry Poinsot, Laurent Gicquel, Nicholas Treleaven

Multiple injector designs to burn pure hydrogen are developed throughout Europe in a perspective
to industrialize hydrogen combustion chambers for aircraft engines. This research work is part of
the H2TECH program initiated by SAFRAN TECH, which aims at developing and selecting the
most appropriate injection system for industrial gas turbines. This thesis focuses on the RQL-based
injector concept: a dual-swirl coaxial injector with a rich H2/air premix mixture injected through
the central stream and air injected through the annular stream. This leads to a dual-
ame front
where a premixed 
ame and a subsequent di�usion 
ame are created above the injector lip. Using
LES of a whole RQL combustor and complementary 2D DNS of restrictive regions of interest, the

ame structure, stabilization mechanisms as well as 
ame dynamics are analyzed to help designing
and optimizing an industrially operational RQL injection system.



Giulio Pelenghi 11:05 (poster 11:20)

Impact of Deep Throttling on Liquid Rocket Engine Combustion Stability and Per-
formance
Supervisors : Annafederica Urbano, Thomas Schmitt, Nicolas Odier

In the context of space launcher propulsion, the advent of NewSpace has brought new industry
needs for the development of rocket engines. Among them: the use of methane as fuel (with oxygen
as oxidizer), allowing improved performance and easier storage compared to kerosene and hydrogen
respectively; deep throttlability, to execute more demanding missions, such as engine reentry and
landing for reusable launchers; understanding and eventual prediction of combustion instabilities,
reducing costly and time-consuming large-scale experiments.
For most of the operative phases of CH4/O2 rocket engines, the chamber pressure is higher than
critical values. But when throttling down the engine, the pressure in the feed system and in the
chamber is reduced and can reach subcritical pressure values. This can have an important impact
on injection conditions, in particular for the cold O2, with the establishment of two-phase 
ows
(liquid/vapour). From the design point of view, this means that the system should be able to
operate under stable and performant conditions both in supercritical (single-phase) and subcritical
(two-phase) 
ow conditions.
The present research work aims to contribute to the understanding of the mechanism leading to
combustion instabilities depending on the thermodynamic injection conditions, in a shear coax-
ial injector combustion chamber. A multi-
uid method capable of simulating both vapor-liquid
equilibria in subcritical conditions, and pseudo-boiling in transcritical conditions, using real gas
thermodynamics and thermophysical models, is used [Pelletier et al. Computers & Fluids, 2020].
The Combustion Chamber N (BKN) operated at DLR Lampoldshausen [Martin et al. Int. Journal
of Spray and Combustion Dynamics, 2023] is considered as con�guration for the simulations.




