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The Characteristics of Pyrolysis and Combustion
for a Hollow Cylindrical Solid Fuel
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Abstract

A theoretical analysis for the characteristics of pyrolysis and combustion of solid fuel was
carried out in the present study. The hollow cylindrical combustion model including gas phase and
solid fuel at inside and outside respectively was developed for the numerical analysis and
parametric studies. The effects of volatile contents in the porous solid fuel and Reynolds number
at inlet of gas phase on the characteristics of pyrolysis and combustion such as the radial, axial
and time variations of volatile mass flux through porous solid fuel, temperature, mass fractions
of gaseous fuel and oxidizer, and flame shape were investigated in the parametric studies. The
results of the present study show that the flame produced by the volatiles moves to the down-
stream of fuel with accelerating velocity with time until extinction is occurred resulting from the
completion of pyrolysis. When flame is employed with smaller amount of volatiles content in the
solid fuel, the flame sheet exists closer to the inner wall of solid fuel. As Reynolds number at inlet
increases, the flame sheet moves to the inner wall due to effect of convection even though the
volatiles by pyrolysis increases.
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Fig. 14 Variation of flame shape with Reynolds num-
ber at given time
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tion with Reynolds number at given axial
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