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Modeling of the transition mechanism from combustion noise to tangential-mode
combustion instability via velocity perturbations
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The present study explores flame-flow interaction during combustion
instability based on a series of atmospheric, lab-scale lean-premixed hydrogen combustion
experiments using single and annular low swirl combustors. For the single combustor, a relatively
flat flame involving large-scale vortical structures is first observed in the present study. This
flame structure is caused by the interaction between large-scale vortices and flame with strong
pressure and velocity fluctuations, which is a unique phenomenon of a hydrogen premixed flame.

For the annular combustor, single-tone, azimuthal pressure oscillations are observed at a frequency
of approximately 1300 Hz. Also, axial velocity acceleration in between two adjacent flames is
confirmed caused by the flame-flame interaction. The phenomenon is possibly associated with the
onset of azimuthal-mode combustion instability in an annular combustor.
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