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Fig. 1 Turbulent combustion diagram.
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Table 1 Numerical parameters for DNS of turbulent premixed flames.
Re; Re, u", /S I/ LxLxL, (mm) Ny x N, x N,
Case 1 37.4 144 0.85 169 5.0x10.0%10.0 257x256%256
Case 2 37.4 144 1.70 84 10.0x5.0%5.0 513x128x128
Case 3 37.4 144 3.41 42 5.0x2.5%2.5 513x128x128
Case 4 60.8 203 3.39 90 5.0x5.0%x5.0 513x192x192
( )
DNS
DNS NSCBC(Navier-Stokes
Characteristic Boundary Conditions) [29]130]
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(é) Case 1 (b)”Case 2 (c) Case 3
Fig. 2 Distributions of the heat release rate on a typical x-z plane.
(a) Case 1 (b) Case 2 (c) Case 3
Fig. 3 Distributions of the mass fraction of 0 on a typical x-z plane.
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Fig. 4 Probability density functions of curvature (a) and tangential strain rate at
flame fronts (b).
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Fig. 5 Distributions of heat release rate on a typical plane.

Fig. 6 Contour surface of temperature and the axes of fine scale eddies.
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Fig. 7 Contour surface of heat release rate and axes of fine cale eddies in handgrip
structure.

Fig. 8 Distributions of heat relesase rate and axes of coherent fine scale eddies for
Case 2 () and Case 4 (b).
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Fig. 9 Spire structure of flame front for Case 4.
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Fig. 10 Joint probability density functions of principal curvatures of flame front for Case 2(a)
and Case 4(b).
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