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Abstract: Damkohler's second postulation has been the foundation of the development of scaling laws for turbulent
premixed flames that led to the establishment of regime diagrams and has been used as the principal argument for
explaining experimental and computed observables. Damkdhler's arguments are challenged based on direct numerical
simulations of vortex-flame interactions and fully turbulent premixed flames under high Karlovitz number conditions.
Specifically, the simulations could not prove that sub-flame thickness Kolmogorov eddies can enter the flame due to the
high dissipation rate. Local analyses of both configurations showed that frequently used correlations based on the laminar
flame structure could not be used to explain, among others, the reported thickening of turbulent flames under extreme
turbulence levels. Additionally, laminar flame scales derived using detailed simulations resulted in a wide range of Karlovitz
number values of the boundary separating the so-called thin reaction zone and broken reaction zone regimes and are not
in agreement with established values in the literature, which have been derived from relatively simple theoretical
arguments. Finally, the present results could not support even the existence of the thin reaction zone and broken reaction
zone regimes, which have been hypothesized by Borghi and Peters and adopted in numerous computational and
experimental studies.
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