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Abstract: The spontaneous ignition of coal stockpile causes serious safety and economic problems. Such
spontaneous ignition occurs in coal stockpile when the rate of heat released by the oxidation of coal is
greater than the rate of heat lost to the surroundings. In this study, a two-dimensional unsteady model is
adopted for studying spontaneous ignition and the numerical results are compared with experimental results.
The numerical results are in a good agreement with the experimental ones. Depending on the porosity, the
internal maximum temperature, pressure, and oxygen mass fraction during spontaneous ignition are
investigated. On the basis of the numerical results, the transient temperature variations for several shapes of
coal stockpiles are analyzed. Further, the physical mechanisms of hot-spot formation and spontaneous ignition
are analyzed.
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