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Summary: Over the last two decades, the role of CFD in fire protection engineering has continuously 

been enhanced with the development of large-eddy simulation-based fire simulators. These simula-

tors have to handle the complex coupled physical processes involved in fire problems, namely, con-

densed-phase pyrolysis, buoyancy-controlled flows, buoyancy-induced turbulence, turbulent com-

bustion, thermal radiation, and soot generation [1]. Their objective is, on the one hand, to help in the 

design of safer industrial or civil installations and, on the other hand, to improve the knowledge in 

the physics of fire. A challenge for such numerical tools is to provide high-fidelity predictions with 

simulation times compatible with “engineering” applications. 

 

 Lattice Boltzmann Methods (LBM) are a powerful tool for the simulation of fluid dynamics [2]. Due 

to its attractive computational cost [3], its capacities for massively parallel computing and the ease to 

deal with complex geometries using multi-level Cartesian grids, these methods have attracted grow-

ing interest both in the academic and industrial spheres in the past decade [4]. 

 

The objective of this PhD thesis is to develop a low-Mach Lattice-Boltzmann Large-Eddy Simula-

tion- based fire model. The focus will be put, on the one hand, to the development of the LBM method 

and, on the other hand, to the development and implementation of the state-of-the-art physical sub-

models for turbulent combustion, thermal radiation and soot production. The model will be validated 

by comparison with available experimental data of the literature (see [1] for example), including non-

sooting and sooting pool fires and other fire-related configurations. 

 

Profile of the candidate : The candidate will have to possess a strong background in fluid dynamics, 

computational fluid dynamics and heat transfer. Knowledge in combustion would be appreciated.  
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Professional integration after thesis At the end of the thesis the candidate could applied to both 

academic or industrial research positions. 

https://www.sciencedirect.com/journal/international-journal-of-heat-and-mass-transfer/vol/190/suppl/C

