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Storage and Handling of Low-Rank Coal

— Experimental and Numerical Investigations into the Spontaneous Heating Behavior
of Low-Rank Coal Stored in a Silo —
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The spontaneous heating behavior of sub-bituminous coal stored in a 120-ton experimental silo was investigated. The
temperature distribution in the coal bed and the oxygen concentration in the silo were measured. A heated zone formed in the
central part of the coal bed, and its maximum temperature reached over 45°C during storage. After nitrogen entered the silo, the
heating of the coal bed was suppressed due to the resultant reduction in oxygen concentration in the silo. The heating behavior
was numerically analyzed using a computational fluid dynamics ( CFD ) model that took into account gas flow through the coal
bed and heat generated by oxygen being absorbed into coal particles. The numerical temperature distribution in the coal bed was

consistent with the experimental results.
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Table 1 Coal classification ( JISM 1002 )
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Fig.2 Relationship between the activation energy produced in low-
temperature oxidation and the volatile matter content of various
coal specimens
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Fig. 4 Location of temperature measurement points in the experimental silo
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Fig. 6 Cross-sectional view of the experimental silo and the computational domains
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