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Abstract
CH4/H, /air flame are investigated via direct numerical simulation. A detailed chemistry mechanism

Effects of different turbulence intensity on NO formation propagating planar premixed

including 28 species and 268 steps is adopted. It is found that turbulent vortex would penetrate
the flame front and sustain in the flame inner zone under the condition of high Karlovitz number.
Local heat release rate increase to 1.8 times of that found in laminar flame, due to the strong
stretch. The turbulent flame velocity based on the consumption rate increase significantly, however
the total production rate of NO varies a little. Under intense turbulence, the total production rate of

NO in the flame decrease, which is due to the significant decrease of the production rate of prompt NO.
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Fig. 1 Computation configuration
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Table 1 Computational parameters

Case //Sp, Sp/ms™1 &;/mm /6 Res Ka
1 10 1.03 0.368 1 10 31.62
2 50 1.03 0.368 1 50 353.55
3 100 1.03 0.368 1 100 1000
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Fig, 2 Contours of heat release rate, red lines are isolines of ¢=0.05,0.95, black line is isoline of 35% HRR._max, while lines are

isolines of vorticity: (a) Case 1; (b) Case 2; (c) Case 3; (d) Case 3 zoomed-in view
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Fig. 3 Temporal evolution of turbulent. flame velocity
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Fig. 4 NO formation pathway in 1D laminar flame
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Fig. 5 Evolution of NO formation in Case 1: (a) production

rate, (b) contribution from the four formation pathways
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Fig. 8 Production rate of NO in turbulent flame Case 3 at
t=27, compared with 1D laminar flame
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