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Study on ultra-lean combustion mechanism of various hydrocarbon fuels in a swirl
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In a former study, it was found that ultra-lean combustion of methane-air
and hydrogen air can be realized by using a swirl burner that forms a flame with a large
recirculation zone of burned gas. In this study, it was investigated whether ultra-lean combustion
is possible or not for propane, n-butane, and n-heptane. As a result, it was found that these fuels
can be burned as premixed flames under respective ultra-lean conditions, and that their flame
surface shapes are rather flat and like morning glory flowers whose peripheries are accompanied with
strong combustion reactions. In this region, each flame surface is concave to the downstream, which

enhances the flame surface by the mechanism of thermal-diffusive imbalance for a negatively
stretched flame.
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