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ABSTRACT

The influence of pairing asymmetry on thermoacoustic instabilities was experimentally investigated in an
odd-numbered can-annular combustion system, using 3D FEM-based Helmholtz simulation and acoustic
wave decomposition method. We show that a pair of degenerate mode is split into two modes with a
frequency difference of 6 Hz, which is induced by a pairing-asymmetry-related geometrical property.
Interestingly, the modal interaction between splitting modes gives rise to the periodic transition between
standing and spinning azimuthal instabilities in the annular cross-talk section.
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Fig. 1. lllustration of experimental setup. (a) Five lean—premixed tunable combustors equipped with small-
scale multi-element injectors. (b) Square lattice arrangement of multi-element injectors consisting of
a total of 97 nozzles. (c) Cross—sectional view of individual combustor. (d) Cross—sectional view of
cross—talk section (A-A plane). Circumferential coordinate for annular cross—talk section (vy,) is
defined with respect to the centerline of Combustor 1 in clockwise direction. p',, and 7; ; indicate
pressure transducers and thermocouples. ¢ = combustor index, ¢ = combustion chamber, US =
upstream, 7P= transition piece, F7 = flame tube, X7 = cross—talk. All dimensions in mm.
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