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Study on counter ﬂet ultra-diluted diffusion flame using swirling air or
coflowing air without swirl

Nishioka, Makihito
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In this stud¥, the original plan was slightly modified and the target flames
were changed to a carbon dioxide diluted methane air swirling counter jet triple flame and a
hydrogen air swirling counter jet diffusion flame. The dilution extinction limit of the former and
NOx emission characteristics of the latter were experimentally investigated, and their mechanisms
were studied by detailed reaction numerical calculations. The results showed that the carbon
dioxide-diluted methane swirling counter jet triple flame has greatly improved flame resistance to
dilution and burns stably up to the dilution limit of flammability in a one-dimensional flame
propagation. In the case of a hydrogen-air swirling counter jet diffusion flame, the formation of a
backflow region of the burned gas just outside the exit of the fuel injector suppresses NOx
formation significantly at a relatively low overall equivalence ratio.
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