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A Study of NO Formation Characteristics in Laminar Flames Using
2-D LIF Technique

Wonnam Lee, Min Suk Cha and Young-Hoon Song

ABSTRACT

OH, CH and NO radical distributions have been measured and compared with the
numerical analysis results in methane/air partially premixed laminar flames using 2-D
LIF technique. The pick intensity of OH LIF signal is insensitive to fuel equivalence
ratio. however, CH LIF intensity decreases as equivalence ratio increases and the NO

concentration increases with equivalence ratio.

The contribution of the prompt NO,

formed near premixed reaction zone, to the total NO formation is evident from the OH,
CH, and NO PLIF images in which the dilution effect of nitrogen is minimal for the
highest equivalence ratio. Measured OH and NO LIF signals in counterflow flames agree
with . the computed concentration distributions. Both numerical and experimental results
indicate that the structural change in a flame alters the NO formation characteristics of
a partially premixed counterflow flame. The nitrogen dilution also changes flame
structure, temperature and OH radical distributions and results in the decreased NO
concentrations in a flame. The levels of decrease in NO concentrations, however,
depends on the premixedness(a) of a flame. The larger change in the flame structure
and NO concentrations have been observed in a premixed flame(a=1.0), which implies
that the premixedness is likely to be a factor in the dilution effect on NO formation of a

flame.
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Table 1 Experimental conditions for co—flow

flames

Equivalence | Fuel flow Air flow N2 flow
ratio rate [sccs] | rate [sces] | rate [sces]
1.0 35 33.4
1.0 35 33.4 2.6
1.5 35 22.3 2.6
1.5 35 22.3
2.0 35 16.7 26
2.0 35 16.7
25 3.5 134 2.6
25 35 134 2.6

Fig. 6 Counterflow burner assembly
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flame for various fuel equivalence ratios

Fig. 9 CH radical distributions of methane/air
flame for various fuel equivalence ratios

Fig. 10 OH radical distributions of methane/
air flame for various fuel equivalence ratios
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Fig. 11 NO radical distributions of methane/
air flame for various fuel equivalence ratios

Fig. 12 Flame Iluminosity of a CHJ/Air
partially premixed flame (a=0.8)

Fig. 13 OH LIF image of a CH./Air partially
premixed flame (a=0.8)
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