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Abstract

To investigate the distribution of “three zones” of spontaneous combustion in goaf under Y-type
ventilation conditions, a comprehensive index determination method is proposed. This involves
the arrangement of ducts and temperature probes in the goaf for on-site monitoring. The spatial
variation characteristics of oxygen, carbon monoxide, carbon dioxide, and temperature are ana-
lyzed to comprehensively delineate the range of the “three zones” of spontaneous combustion in
the goaf. The research findings indicate that with the increase in goaf depth, the oxygen concen-
tration decreases, while the concentrations of carbon monoxide and carbon dioxide gases initially
increase and then decrease, with temperature showing a rising trend but not significantly. Based
on these characteristics, the “three zones” of spontaneous combustion are divided as follows: the
cooling zone on the inlet side of the goaf ranges from 0 to 25 meters, the oxidation zone ranges
from 25 to 93 meters, and the suffocation zone is greater than 93 meters; on the return air side,
the cooling zone ranges from 0 to 51 meters, the oxidation zone ranges from 51 to 101 meters, and
the suffocation zone is greater than 101 meters. The minimum advancing speed of the working
face is 0.65 meters per day.
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Figure 1. Arrangement of measuring points
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Figure 2. Oxygen concentration monitoring data
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Figure 3. Carbon monoxide concentration monitoring data
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Figure 4. Carbon dioxide concentration monitoring data
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Figure 5. The variation law of goaf temperature with depth
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Table 1. The location of spontaneous combustion ‘three zones’ in goaf
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