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Turbulent premixed hydrogen—air flames are strongly influenced by the differential diffusion,
which promotes the onset of intrinsic flame instabilities (IFI) due to destabilizing thermodiffu-
sive (TD) effects. The presence of IFI significantly alters flame—turbulence interactions, leading
to complex and rich flame propagation dynamics [1]. In this work, large eddy simulations (LES)
of Bunsen-type flames are performed under TD stable and TD unstable conditions, selected to
match a recent experimental dataset [2] with varying hydrogen content and turbulence intensity.
A thickened flame model (TFM) with detailed transport and chemistry is used and different effi-
ciency functions and wrinkling factors are tested to correctly reproduce the global consumption
speed of the experiments. Results reveal a modified synergistic interaction between TD-driven
IFI and turbulence when using a TFM. Therefore, this confirms the importance of accounting
for subgrid scale modeling of TD effects leading to IFI. In fact, such a modeling aspect should
be evaluated on the capabilities of generating an increased flame consumption speed not solely
attributable to flame surface growth, but also to higher local stretch-induced reactivity. Available
DNS data under similar thermochemical conditions [3], although in a slot flame configuration,
are used to compare the ensuing flame-turbulence interaction in the TFM simulations.
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