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lly carried out in the nonlinear regime where the system
scillates at a limit cycle. The nonlinear dynamics leading to
such modes of operation is investigated in the present study.
The experimental setup comprises a multipoint injector where
an ensemble of conical flames are anchored on a perforated
plate. This layout features unstable combustion regimes
resulting from a coupling between the unsteady heat release
process and the burner acoustics. One observes that the flame
is the main nonlinear element in the system. In other words,
the gain and phase of the flame transfer function strongly
depend on the acoustic modulation amplitude level. Modeling
the flame response in terms of a describing function (FDF)
allows to predict eigenfrequencies and oscillation amplitudes
at the limit cycles. With this methodology, it is also possible to
anticipate mode switching, instability triggering and hysteresis
phenomena. Theoretical results deduced from the FDF
methodology are in excellent agreement with measurements
and the flame describing function constitutes an effective
method to get insight nonlinear combustion oscillations.
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