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Chemically reacting coal particles have been extensively studied over the last one
hundred years due to the practical importance of coal by production of energy and
chemicals (e.g. see [1] or [2]). In spite of the numerous works about the modeling of
particle combustion, works about the influence of the water and oxygen content in the
ambient air in combination with convection are rare.

Motivated by this fact the purpose of this paper is to study numerically the influence
of the gas composition and Reynolds number on the carbon consumption.

In our work we consider a spherical particle placed in a hot ambient gas. To model
the chemistry 3 heterogeneous and 3 homogeneous semi-global reactions are
employed. The range of parameters considered in this study are 10°<Y}0,,<0.5,
0.0555Y21n=0.233, 1000K<T,<3000K and 0<Re<50, where Y20, Yoz, T and Re are
the ambient water mass fraction, the oxygen mass fraction, the temperature and the
Reyolds number, respectively.

The software used in this work was validated against an analytical solution for a
diffusion combustion of carbon particles. Excellent agreement between both was
yield.

Based on the numerical results for a coal particle of 2 mm diameter, we found that
the carbon consumption and the surface-average mass fractions for CO and CO, are
almost unchanged for Y0107, whereas the reduction of O, in the ambient gas
leads to a reduction of the surface-average for CO and CO; and the carbon
consumption for all analysed cases. For cases with reduced O, content in the
atmosphere the influence of the water mass fraction to all analysed parameters
becomes stronger compared to cases with high O, content.

Furthermore the increase of H,O in the ambient gas leads to a splitting of the CO,
and temperature flamesheets that surround the particle for T\,=2500K. The effect is
enhanced by a reduction of O,.
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