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Fractal Characteristics of High Reynolds Number Turbulent Premixed Flames
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The effects of turbulence characteristics on local flame structure and the fractal feature of flame front are investigated
by direct numerical simulations of hydrogen-air turbulent premixed flames propagating in three-dimensional
homogeneous isotropic turbulence. The maximum heat release rate in high Reynolds number turbulence reaches to
1.4 times of that in the laminar flame, whereas fractal dimension of the flame surface are 2.3~2.5 and independent on
Reynolds number. The finite flame thickness causes the difference in the growth rate of flame surface area and
turbulent burning velocity. This difference is collapsed by the ratio of the diameter of coherent fine scale eddy to the
laminar flame thickness (D/&). The inner cutoff scale, which is about 10 times Kolmogorov micro scale, also shows

good correlation with D/ .
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Table 1 Numerical parameters for DNS and fractal characteristics of
hydrogen-air turbulent premixed flames.

@ Re; u'/Sy 1/o D; &n

R37LL 1.0 374 0.85 169 2.28 8.63
R37MM 1.0 374 1.70 84.3 2.38 109
R37MML 06 374 2.18 659 244 9.73

R37HS 1.0 374 3.41 422 235 129
R60HM 1.0 60.8 3.39 90.1 249 122
R60HML 06 608 433 70.1 244 117
R97THM 1.0 97.1 5.78 122 2.34 130
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Fig. 1 Dependence of inner cutoff scale on D/&.
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