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Abstract:  The complex chemistry of a methane-air flame doped with phosphorus-containing compounds (PCCs)
was determined and it was validated with experimental data. Modeling of partially stirred reactors (PaSR) by stochastic
Monte Carlo simulations was carried out to investigate flame inhibition by PCCs considering the effects of turbulent
mixing. Effects on flame structures were determined by varying the ratio 7,,/7. (the residence time 7.,and the mixing
time 7). Numerical simulations were performed for a wide range of 7, and 7., revealing extinction behaviors. A

A Numerical Study on Effects of Turbulent Mixing for Flame Inhibition

detailed investigation of catalytic cycles involved in the recombination of key flame radicals is discussed.
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Fig.1 Calculated major species and temperature profiles for undoped flame 1 (a) and undoped flame 2 (b)
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Table 1 Flame Conditions
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Flame Ox1dlz'e.r ( 71) Vo/(cm® Sfl) Vi/(cm+s™)
composition (mg-kg™)
1 21%0x+79%N, 0-572 71 96
2 21%0:+79% Ar 0 71 110

Vo: oxidizer inlet velocity; Vg fuel inlet velocity
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Fig.2 Comparison of calculations of OH
concentration profiles and experimental
measurements for flame 1 and flame 2, undoped
Error bars represent statistical uncertainty in the measured values.
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