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Flame structure and flame stabilization mechanism of oxygen jet diffusion flame in a
high-pressure environment

KOBAYASHI, Hideaki

3,000,000 900,000

To develop safely operation method and designing mixing apparatuses for chemical
plants, which mixes pure oxygen and combustible gases, characteristics of oxygen jet diffusion flames and
flame stability limits in a high-pressure environment were performed. Both coaxial jet diffusion flames an
d transversal jet diffusion flames for pure oxygen jet in a main fuel flow were examined. Methane was used

as a fuel. Results showed that, in the case of the coaxial jet flames, oxygen jet velocity is predominant
for the flame stabilization and small vortexes formed at the lip of the jet tube enhance the flame stabil
ization. In the case of the transversal oxygen jet flames, the flow which reaches to the opposite wall pla
ys an important role of flame stabilization, as well as flame oscillation occurs near the injection wall c
aused by the interaction between heat loss to the wall and high heat release in thin boundary layer at hig
h pressure, leading to the total blow out of the flame.
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