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Large-eddy-simulation (LES) of reactive flows is widely used in both academic and industrial
applications. Combustion phenomena occur at a scale often smaller than the LES mesh size,
therefore, turbulent combustion models are required to account for unresolved turbulent flame
interactions. The modeling of sub-grid-scale (SGS) flame turbulence interactions can be de-
scribed with a flame surface wrinkling factor which measures the ratio of the total flame surface
area to the resolved flame surface area [1]. Flame surface wrinkling models are often expressed
by assuming equilibrium between turbulent motions and flame surface wrinkling, however, in
realistic burners non-equilibrium is present and dynamic models are needed to adapt model pa-
rameters [2, 3, 4]. Current dynamic models identify flame surface areas from scalars such as
the progress variable c̃ or the mixture fraction z̃, however, in multi-regime flames where filtered
gradients of c̃ and z̃ can coexist, these approaches tend to fail. This work introduces a multi-
regime dynamic formalism for determining flame wrinkling factors based on a mixed approach
between premixed and diffusion flame surfaces. Model validation is performed using a well-
resolved LES database of the HYLON configuration, a dual-swirl coaxial H2/air injector. The
operating condition of interest is the lifted flame, HYLON L, which was studied in the frame-
work of the turbulent flame workshop TNF [5]. This flame has characteristic behavior of both
non-premixed and partially-premixed flames, allowing the model to be tested under conditions
where iso-surfaces of c̃ and z̃ coexist.
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