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Due to hydrogen’s high reactivity, most premixed combustion systems are sensitive to flame
flashback. Endres et al. [1] investigated flashback limits numerically in a turbulent channel,
using an implicit LES approach with detailed chemistry, comparing their outcomes to the ex-
perimental results of Eichler et al. [2]. In this work, the flashback limits at two Reynolds
numbers are determined using the Flamelet Generated Manifold (FGM) approach to model the
chemistry, enabling a significant reduction in simulation time. The FGM model is able to cap-
ture heat losses and the strong preferential diffusion effects related to lean premixed hydrogen
flames. A flame is stabilized on a heated wall and the inlet hydrogen content, i.e., equivalence
ratio ϕin is increased until flashback occurs. The left image of Figure 1 shows the flame front
at flashback for 20 m/s inlet velocity and ϕin = 0.55. This equivalence ratio is added to the
right image of Figure 1 and there appears to be a close match with both the experimental [2]
and numerical results [1], but at a significantly lower computational cost. The authors plan to
extend the analysis further to the full range of inlet velocities investigated by Eichler et al. [2],
while incorporating a model for the sub-grid scale turbulence-chemistry interaction.
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Figure 1: Snap shot of the flame front at flashback (U = 20 m/s, ϕin = 0.55) colored with
equivalence ratio (left), and flashback limits from literature [1, 2] and the current work (right).
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