et Al gk sl =74 BH, #2239 A|25, pp 193~204, 1998 193

CH,~27] &5 #Ei3lgd o] NOx YA EA ] #3F x4

2 & 2*-0| & A
(1997 79 319 A%

Numerical Analysis of NOx Formation Characteristics in
CH,-Air Jet Diffusion Flame

C. B. Oh and C. E. Lee

Key Words: CH,(#|¥}), Jet Diffusion Flame (2% 32213}9), NOx (A £AF3LE), Detailed
Reaction Mechanism (A4 8F-2-7]17-), Thermal NO Mechanism (432 NO 7]4),
Prompt NO Mechanism (= &332 NO 7]#)

Abstract

Numerical analysis was performed with multicomponent transport properties and detailed
reaction mechanisms for axisymmetric 2-D CH, jet diffusion flame. Calculations were carried out
twice with the C,-Thermal Mechanism including C, and thermal NO reactions and the C,~Full
Mechanism including prompt NO reactions in addition to the above C,- Thermal NO mechanism.
The results show that the flame structures such as flame temperature, major and minor species
concentration are indifferent to respective mechanisms. The production path of Thermal NO is
dominant comparing with that of Prompt NO in total NO production of pure CH, jet diffusion
flame. This is because thermal NO mechanism mainly contributes to positive formation of NO in
the whole flame region, but Prompt NO mechanism contributes to negative formation in the fuel
rich region. In addition, O, penetration near the nozzle outlet affects the flame structures,
especially NO, formation characteristics.
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Table 1 The Species considered in C,-Full and C,- Thermal Mechanism.
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Gas Component Velocity Temperature
(mass fraction) (m/s) (K)
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Ambient Fluid Yo,=0.232 0.3 300
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Fig. 2 Contours of flame temperature, OH and CH, concentration.
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