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Abstract

The swirl flame is mostly used to stabilize the flame on the burner nozzle in the industrial combustor. In
the case of the weak swirl flame(S<0.4), the recirculation zone could not be formed , but in the strong
swirl(5>0.6) flame, it could be formed in the center of the swirl flame. In this study, the measurement and
analysis of emission species, temperature, radicals of premixed swirl flame in the combustor were performed
to understand the NO formation and emission characteristics of the swirl flame of natural gas. The result of
NO emission in the swirl flame is that the amount of NO emission in the strong swirl flame decreased about
60% compared with that of the weak swir] flame. The main region of NO formation of the weak swirl flame is
positioned in the down stream(z=100~200mm) of the flame, but that of the strong swirl flame is positioned in
the up stream(z=40mm) where the recirculation zone seems to be formed. It is supposed that the increase of
flame surface and the formation of inversed flame cause the reduction of the high temperature region on the
production of NO in the strong swirl flame. The result of NO-temperature relation revealed that the factor of
NO formation is not only temperature but also another parameters in the weak swirl flame, but in the strong

swirl flame, NO is proportional to the temperature of higher than 1200K.
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Fig2 Comparison of NO emission characteristics
measured at the flue gas outlet for two types of
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Fig.4 Major gas species and temperature profile along
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Fig.5 Major gas species and temperature profile along
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