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Intended for a general audience, this seminar will include a synthesis on fundamental issues in
combustion and applications to energy and propulsion. Advances in the field of combustion have been
made by combining theory, simulation and experimentation. This has been achieved by exploring new
concepts and exploiting the novel possibilities of optical diagnostics using lasers and numerical imaging
and by developing large scale simulations based on high performance computing. This will be
illustrated by examples of current research on the dynamics of annular combustors, a geometry that is
typically found in aero-engines and gas turbines. Further complexities have been tackled like those
offered by the transcritical processes which control the combustion dynamics in many spacecraft
engines operating with cryogenic propellants. Detailed experiments have brought considerable new
insights on the basic processes guiding the development of large eddy simulations accounting for real
gas effects and allowing the description of these flows.

IFigure 1. Light round Ignition of an annular combustor. Left: the MICCA test bench, an annular chamber with transparent walls giving optical
access to the combustion zone. This system has 16 swirled injectors. In the center: instantaneous image of the light emission from the flame
during ignition, Right: image obtained by simulation for the same instant (M. Philip, M. Boileau, R. Vicquelin, T. Schmitt, D. Durox, J.F.
Bourgouin, S. Candel (2015) J. Eng. Gas Turbines Power (ASME) 137(3), 031501. Simulation of the ignition process in an annular
multiple-injector combustor and comparison with experiments.)
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