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Break-away from overall reaction model and development of detailed chemical
reaction model for pulverized coal particles

Matsushita, Yohsuke
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Heat and mass transfer with heterogeneous as well as homogeneous reactions
around a single particle of the pulverized coal char was numerically analyzed. As a result, the char
consumption rate was found to increase with consideration of the CO oxidation reaction. This is,
although the CO oxidation reaction which occurs in the vicinity of a particle inhibits Char-02
oxidation reaction because of oxygen consumption, it promotes the Char-C02 gasification reaction due
to the CO2 production and higher temperature field. Further, using the numerical results for
various char particle diameters, gas temperatures, and compositions, the novel model which can
estimate the net char consumption rate with not only oxidation but also gasification reactions
considering the homogeneous reactions around a char particle which cannot be resolved in the
three-dimensional pulverized coal combustion simulations.
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