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78 B : Numerical Investigation of Direct Combustion Noise Generated by an

Open Lean-Premixed H2/Air Low-Swirl Flame
Bt & : An open lean-premixed hydrogen/air low-swirl (LPHALS) turbulent flame
exhibiting a peculiar pronounced peak in its combustion noise spectra, is investigated
numerically using a hybrid Computational Fluid Dynamics/Computational Aero-Acoustics
(CFD/CAA) framework. Under this framework, the reacting flow-field of the flame is
simulated via Large-Eddy Simulation (LES), while the direct combustion noise radiated
by it, is captured using the CAA simulation by solving the Acoustic Perturbation Equations
for Reacting Flows (APE-RF). The CAA simulation predicts a pronounced sharp peak at
840 Hz in the computed combustion noise spectra. Upon analyzing the hybrid LES/APE-
RF results, the noise generation mechanism at 840 Hz is found to be the intense heat
release rate fluctuations, caused by strong interaction between the flame and the
periodically generated turbulent flow structures in the shear layers, downstream of the
Low-Swirl Burner’s exit.
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