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Flame stabilization and dynamics for aeronautical applications

The use of new, more sustainable fuels or new injection systems that limit pollutant emissions in
future generations of aircraft engines leads to potential changes in the structure of the resulting
flames. The mode of flame stabilization affects pollutant emissions and the resistance to undesirable
thermo-acoustic instabilities, a phenomenon that can destroy the engine or shorten its service life.

The presented work focuses on the experimental study of two facets of flame stabilization: static and
dynamic. First, the effect of changes in injection conditions on flame shape is analyzed for different
types of injectors operating with hydrogen or with more conventional liquid fuels but using
disruptive injection technologies (multipoint injection). Second, the dynamic behavior of these
flames is also characterized. Building blocks required for modeling the phenomenon using reduced-
order methods based on the flame transfer function formalism are proposed. These elements are
used in particular to validate the prediction of unstable operating points in an annular combustion
chamber equipped with 16 injectors.



