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Lean premixed flames of hydrogen-methane blends can be strongly affected by thermodiffu-
sive effects arising from the low Lewis number of the fuel, resulting in large variations in local
flame speed, thickness and fuel consumption rate. For such flames, measurements of turbulent
flame speed and flame stretch factor are challenging, as these quantities become sensitive to the
choice of progress variable and the isosurface on which they are measured. Such uncertainty
is a challenge for large eddy simulation (LES) closure models (e.g. based on flame speed and
flame surface area wrinkling factor), and need to account for an array of sub-filter thermodiffu-
sive effects, such as local flame curvature, generation of wrinkled cellular structures, sub-filter
turbulence-flame interactions, etc. In the present work, direct numerical simulations (DNS)
of laboratory-scale Bunsen flames have been conducted to reproduce the Cambridge premixed
turbulent piloted Bunsen flame [1]. Lean premixed hydrogen-methane blends have been consid-
ered over a broad range of conditions for blend fraction and equivalence ratio, spanning a large
range of thermodiffusive instability parameter, w,. Consistent with [2], there are essentially
two flames, aligned with curvature: hydrogen preferentially diffuses into regions of positive
curvature (centre of curvature in the products), which results in a richer, faster, thinner flame;
the methane if left behind in the negatively-curved regions, which burns relatively slower and
thicker. Using the local flame speed model proposed in [2] based on [3], combined with the
flame surface wrinkling model from [4], a model is proposed to predict the jet flame height, and
demonstrated to be consistent with the simulations. Finally, the influence of thermodiffusive ef-
fects on several classical LES turbulent-flame models are examined a priori by explicit filtering
of the DNS data for direct evaluation of the closure terms.
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