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Clarification and model development for the interaction mechanism of solid fuels
and gaseous fuels during the mixing-combustion
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In this study, the detailed flame structure and the interaction between the
gaseous fuel and the solid particle cloud for the co-combustion field of the gaseous fuel and the
solid particle cloud were clarified. For the co-combustion of gaseous fuel / solid particle cloud,
it was clarified that there are two interaction effects, namely, (1) the heat absorption effect of
solid particles, and (2) the equivalence ratio increase effect by the evolution of volatile matter
from solid particles, in the pre-heat zone of the flame. The outcome of this study is expected to
contribute for the introduction of carbon-free energy carrier gas and operation of various high
temperature processes using solid fuel.
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(a) Turbulent flame propagation velocity of PMMA
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(b) Turbulent flame propagation velocity of pure:
ammonia—oxygen—nitrogen as a function of ¢
under various turbulence intensities [13]
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