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Chemical parameters Schmidt numbers

A nC3H8 nO2 Ea C3H8 O2 CO2 H2O N2

3 � 29E10 0 � 856 0 � 503 31526 1 � 241 0 � 728 0 � 941 0 � 537 0 � 690

�������	��

�
Rate constants and Schmidt numbers for the 1sCM1 scheme: the activation energy is in

cal/moles and the preexponential constants in cgs units.
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Configuration: a staged swirled combustor.
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Total flow rate axial flow rate Equivalence Reynolds number
(kg/s) (kg/s) ratio (burner mouth)

22 � 10 � 3 4 � 10 � 3 0.8 46700

������� ��� �
Flow parameters for combustion cases.

Case Inlet σ Outlet σ Characteristic Reduced impedance

LEAK 1000 1000 Non Reflecting outlet � 0 � 85 
 0 � 35i

REF 1000 10000 Reflecting outlet � 0 � 04 
 0 � 21i

������� ��� �
Acoustic inlet and outlet boundaries for the runs REF and LEAK. The last column comes from

a post-processing of times series of velocity and pressure. The complex valued impedance was used as
boundary condition in AVSP.
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��������� � � �
Mean axial velocity field, white line: iso-ux � 0, black line: iso-T = 1500 K for stable

combustion.

����� � � � � �
Mean fuel mass fraction field, black lines: iso-reaction rate for stable combustion.
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Mode - no active Frequency Growth rate Mode - active Frequency Growth rate
flame [Hz] [rd � s � 1] flame [Hz] [rd � s � 1]

1 308 -42 1 304 -672

2 435 -23 2 432 653

3 833 -3.1 3 835 5

4 1184 -63 4 1136 232

� �����	��� �
AVSP results: frequencies and growth rates of the first four modes predicted by the acoustic

solver with and without acoustics/flame coupling.
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Longitudinal structure of the first four modes obtained with acoustic analysis: Normalized
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1 evolution along burner axis with acoustics/flame coupling ( ) and without ( ).
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Comparison of LES ( ) and acoustic ( ) solvers: RMS pressure fluctuations prms
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Closure of the acoustic energy equation: (a) mean normalized value of pressure ( ) , heat

release ( ) and phase angle between these signals ( ); (b) S1 ( ) and F1 ( ); (c)
S1 � F1 ( ) and ∂E1 � ∂t ( ); (d) E1.
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Vortex ring shedding for a period during the limit cycle, isosurface: Q vortex criterion; black

lines: iso-reaction rate.
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Time signals during the limit cycle and snapshots corresponding to the previous figure:
pressure ( ), inlet velocity ( ) and total heat release ( )
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