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Table 1  Elementary Reactions
(151)  CH+N, ZHCN+N
(155) H,CN+MZ2HCN+H+M
(156) C+NOZCN+O
(157) CH+NOZ2HCN+O
(158) CH, +NO 2 HCNO +H
(161) HCCO + NO Z HCNO + CO
(162)  CH,(S) + NO Z HCN + OH
(163) HCNO +HZ2HCN + OH
(171)  HCN+OHZCN +H,0
(176) HCN+OZ2NCO+H
(177)  HCN+OZ2NH+CO
(179) CN+H, ZHCN+H
(181) CN+0,ZNCO+0
(182) CN+OHZZNCO+H
(188) HO, + NO 2 NO, + OH
(189) NO,+HZNO+ OH
(192) NCO+HZ2NH+CO
(193) NCO+0Z2NO+CO
(195) NCO+OHZNO+CO+H
(202) NH+NOZN,0+H
(208) NH+OHZ2HNO +H
(211) NH+HZN+H,

(214) NH, + OH 22 NH + H,C
(215) NH,+HZNH +H,
(-228) H+NO+MZZHNO+M
(229) HNO+ OH 22 NO +H,0
(-232) N,+O0ZN+NO
(233) N+0,2NO+O
(234) N+OHZNO+H
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Premixed Flame
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Figure 1(a)  Sensitivity of elementary re-
actions to Emission Index of NO as a func-

tion of flame parameter (premixed flame).
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Figure 1(b)
actions to Emission Index of NO as a func-

Sensitivity of elementary re-

tion of flame parameter (diffusion flame).
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Figure 1(c)  Sensitivity of elementary re-
actions to Emission Index of NO as a func-

tion of flame parameter (double flame).
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Figure 2(a)  Correlation between mole
production and consumption rates and
sensitivity for premixed flame ((a) ¢ =

0.7).
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Figure 2(b), (¢)  Correlation between
mole production and consumption rates
and sensitivity for premixed flame ((b)

¢=1.0, and (c) ¢ =1.3).
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Premixed Flame (¢ =0.7)
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Figure 3  Quantitative reaction path di-
agram of NO formation of premixed flame

(equivalence ratio ¢ = 0.7).
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Figure 4  Correlation between mole pro-
g p

duction and consumption rates and sensi-
tivity for diffuion flame ((a) injection ve-
locity u = 5cm/s, and (b) u = 180cm/s).
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Diffusion Flame (u=5cm/s)
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Figure 5 Quantitative reaction path di-

agram of NO formation of diffusion flame

(injection velocity u = 5cm/s).
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Double Flame (u=5cm/s)
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Figure 6 Correlation between mole pro-

duction and consumption rates and sensi-
tivity for double flame ((a) injection ve-
locity v = 5cm/s, and (b) u = 180cm/s).
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Figure 7 Quantitative reaction path di-

agram of NO formation of double flame
(injection velocity u = 5cm/s).
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A Sensitivity Analysis of NO Formation
of Methane—Air Flames
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The roles of respective elementary reactions participating in NO formation of methane—
air fundamental flames were studied numerically in terms of a sensitivity analysis. The
fundamental flames are the normal premixed flame, the pure diffusion flame and the
so-called double flame. The adopted reaction scheme to describe combustion reactions
and NO formation was that compiled by Miller and Bowman. The sensitivity of NO
emission index to respective elementary reactions has been introduced and its dependence
on the flame type and flame parameters has been studied. The study has revealed that
the behavior of emission index is governed mostly by the initiation reactions of thermal
and Fenimore mechanisms. In addition, the initiation reaction of HCN recycle route
plays a significant role in reducing NO formation. The implication of the results has
been discussed in the light of the previous study, in which the significance of respective
elementary reactions in the whole NO formation processes is evaluated in terms of a

quantitative reaction path diagram (QRPD).
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