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Low-order modelling based on Chemical Reactor Networks 
and high-fidelity CFD learning 
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Research context 
Large-Eddy Simulation (LES) has emerged as a pivotal framework for accurately computing and 
analyzing turbulent flows. In contrast to Reynolds-averaged Navier-Stokes (RANS) approaches, 
LES offers resolution of energetic turbulent eddies, necessitating the solution of three-
dimensional, unsteady fields of velocity, pressure, and temperature. This capability holds 
immense promise for optimizing combustion processes, thereby driving advancements in energy 
efficiency and environmental sustainability.


The utilization of LES methodologies in combustor design has attained significant maturity, owing 
to pioneering efforts initiated in the 2000s, particularly within organizations like Safran and across 
the broader combustion research community. Despite these advancements, there persists a 
critical need for enhancing the efficiency of design exploration during the early phases of the 
design process.Designers often resort to correlations and simplified numerical models during 
these pivotal stages, lacking explicit integration with LES data repositories tailored to similar 
configurations. Addressing this gap necessitates the development of a new generation of low-
order models, grounded in comprehensive LES datasets, to expedite and refine the design 
iteration process effectively.


Research Environment 
The EM2C laboratory is a CNRS research unit located at CentraleSupélec in Paris-Saclay 
University. It combines high-level academic research with applied studies in partnership with the 
largest companies and research centers in the field of transport and energy. The activities in the 
Combustion group concern the control, improvement, and optimisation of combustion. The 
objectives are a better knowledge of the elementary mechanisms and their couplings thanks to 
the skills developed in experimentation, modelling and numerical simulation.

SAFRAN Tech is the Research & Technology Center of Safran group. It has been pooling expertise 
and fostering the development of new technology in the three following domains: Materials & 
processes, Energy and Information. The activities within the multiphysics flow simulation methods 
team concern the development of high-fidelity numerical simulation methods involving reactive 
and/or multiphase flows. 

Left: Large-Eddy Simulation (LES) of a SAFRAN combustion chamber (Credits: Safran). Right: LES of the 
PRECCINSTA combustor (Credits: CORIA /YALES2/P. Bénard et al.)





Description of position 

The EM2C CNRS Laboratory and SAFRAN are actively seeking a highly qualified candidate for a 
postdoctoral fellowship in the field of combustion modeling and CFD.

The primary focus of this fellowship will be on the implementation and evaluation of advanced 
CFD-CRN (Chemical Reactor Network) methodologies [1-9]. These innovative techniques will 
facilitate the construction of reduced-order models for combustors and the prediction of pollutant 
emissions by leveraging insights obtained from high-fidelity simulations. Through continuous 
refinement and enhancement of these methods, our objective is to develop robust frameworks 
capable of efficiently capturing the intricate features of CFD simulations while quantifying 
uncertainties inherent in derived low-order models. In addition to applying these methodologies to 
existing simulation databases, the fellowship will entail a compelling demonstration of their design 
capabilities through targeted experimentation on an H2-air burner. 

This postdoctoral fellowship offers a unique opportunity to collaborate with leading experts in 
academia and industry, working at the forefront of combustion science and engineering. The 
successful candidate will be afforded access to state-of-the-art facilities, cutting-edge 
computational resources, and a supportive research environment conducive to intellectual growth 
and professional development.


Application to complete online: here

• CV

• Letter of motivation

• List of publications

• Reference letter(s)


Contact 
Julien Leparoux at julien.leparoux@safrangroup.com

Salvatore Iavarone at salvatore.iavarone@centralesupelec.fr

Ronan Vicquelin at ronan.vicquelin@centralesupelec.fr
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