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Flame Structure and NOx Emission Characteristics
in Laminar Partially Premixed CH4/Air Flames:

Effect of Premixing Degree

Jeong Seog Oh, Yong Ki Jeong, Chung Hwan Jeon and Young June Chang

ABSTRACT

In this paper, the study of effects of flow variables on flame structure and NOx
emission concentration was performed in co-axial laminar partially premixed methane/air
flames. the objectives are to reveal its effect as parameters were varied and to
understand the correlation between flame structure and NOx emission characteristics in
the reaction zone. equivalence ratio(®), fuel split degree(o), and mixing distance(x/D)
were defined as a premixing degree and varied within 1.36~3.17(equivalence ratio), 50~
100{fuel split degree), and 5~20(mixing distance). the image of OH#* and CH*, and NOx
concentration were obtained with an ICCD camera and a NOx analyzer. additionally the
maximum intensity location of OH# chemiluminescence and CH#* chemiluminescence were
measured to compare each flame structures. In conclusion flame structure and NOx
emission characteristics were changed from diffused to premixed flame when mixing
degree was on the increase. the main effect on flame structure and NOx production was

at first equivalence ratiol(§), and next fuel split degree(o), and finally mixing
distance(x/D).
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Table 1 Experimental conditions

parametcr range
) 1.36, 1.59, 1.90, 2.38, 3.17, 4.76
0(%) 50, 75, 100
x/D 0. 10, 20

Qe = 200 [cc/min]
Qpriair = 400 ~ 1200 [cc/min]
Qsecair = 55 [sipm]
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Fig. 3 Location of peak intensity of OH* and CH chemiluminescence for premixing degree
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Fig. 4 Effect of mixing degree on NOx concentration and NOx emission of global residence
time plotted as equivalence ratio. (tg: global residence time, D: inner tube diameter = 2 mm)
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