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Regimes of flame behavior during thermoacoustic instabilities
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Gat6n-Pérez P.1*, Jiménez C.?, Martinez-Ruiz D. ! and Kurdyumov V.N.?
*Lead presenter: pedro.gaton.perez@upm.es

LETSIAE, Universidad Politécnica de Madrid, Madrid 28040, Spain

2 Energy Department, CIEMAT, Madrid 28040, Spain

Thermoacoustic instabilities of premixed flames propagating from the open to the closed end of
a channel with adiabatic walls can be reproduced numerically [1], with oscillating frequencies
that are well predicted by the 1D acoustic eigenvalues of a system with sound-propagating
properties corresponding to those of the burnt and fresh gas regions separated by the flame [2].
In the present work, a set of 2D numerical simulations of flames in non-adiabatic channels is
employed to explore and validate the theoretical extension for the modulation of these acoustic
frequencies subject to conductive heat losses proposed in [3], where the flame is considered as
a planar acoustically passive surface.

Furthermore, the numerical results serve to explore the modeling of two-dimensional acoustics
variations and non-isothermal eigenfunctions that induce vorticity at the flame front, enhancing
the surface production and corrugation of the reactive front. In turn, this study is instrumental
to provide a causality study in the origin and transition of such instabilities, supplemented with
experimental results for stoichiometric methane-air flames that remain adequate to model the
behavior of nearly equidiffusional flames propagating in slender channels.
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