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Abstract © The objective of the present study is to obtain basic data on flame characteristics in natural gas
combustor using turbulent diffusion and swirling diffusion combustion methods ,both of which are in wide use
in industry today, and further to collect information on the associated pollutant behavior in the exhaust gases.

The main stream of this study is ,therefore, to analyze and to disclose the structure and the characteristics
of the flame by the experiments and by the numerical computations with respect to changes in flow, temperature,
and concentration fields. On the basis of the results obtained from experiments and computations, a staging
combustor of laboratory size has been designed and assembled to demonstrate the staging diffusion combustion
concept and to obtain the optimum condition which render lower NOx emission and the higher efficiency while
varying 1st stage equivalence ratio, 2nd air injection point, the flow velocity, and the swirl intensity.
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Fig. 1. Relation between swirl factor and momentum.
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Photo. 1. Diffusion-flame lifting.
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Fig. 14. NO, CO emission upon 1st air ratio.
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Fig. 15. NOx, CO emission upon 1Ist air ratio.
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