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Small-Scale Experimental Study on Effects of Covering
Layer on Smoldering in Packed Coal Beds

Liu Zhihang, LiJun, Pan Junjie
(School of Mechanical Engineering, Tianjin University, Tianjin 300350, China)

Abstract: To grasp the smoldering propagation of coal fires under the effect of covering layer, based on the spa-
tial structure characteristics of underground coal fires, a small-scale laboratory coal-packed bed smoldering ex-
perimental device was designed and built, and porous ceramics were placed above the coal seam to simulate the
covering layer in the real coal fire. The effects of covering layer on coal smoldering propagation and flue gas emis-
sion are revealed by changing the crack characteristics in the covering layer. The results indicate that a complete gas
path above the coal seam is necessary for the successful ignition and propagation of smoldering under the influence
of the covering layer. Changing the distance between the cracks in the covering layer will affect the ability of the
cracks to supply oxygen to the lower coal layer, thus affecting the time needed to reach the peak temperature of
coal smoldering. The covering layer mainly affects the smoldering of the shallow coal layer. With the decrease of
crack opening, the reaction rate and peak temperature of coal smoldering decrease gradually. Under the experimen-

tal conditions, when the crack opening is 4 mm, smoldering fails to propagate.
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