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Abstract

In order to study the distribution law of CO concentration field of coal spontaneous combustion in

SCEF|I M RRE, W, T, R, i ZRREE T REXE A co AMAIERTT D] 7L TR, 2024,
12(1): 92-102. DOI: 10.12677/me.2024.121010


https://www.hanspub.org/journal/me
https://doi.org/10.12677/me.2024.121010
https://doi.org/10.12677/me.2024.121010
https://www.hanspub.org/

RE %

goaf under multi-heat source conditions, combined with the characteristics of coal spontaneous
combustion and the distribution law of porosity in goaf, a multi-field coupling simulation model of
coal spontaneous combustion temperature rise and gas production in goaf is established. FLUENT
software is used to simulate the change process of coal spontaneous combustion temperature rise
and gas production in the number of multi-heat sources on the return air side of goaf. The distri-
bution of CO concentration field in goaf under different conditions is studied, and the coupling
variation law of CO concentration field of coal spontaneous combustion in goaf under multi-heat
source conditions is explored. The simulation results show that the CO concentration of coal spon-
taneous combustion in goaf increases with the increase of the number of heat sources. Under the
condition of single heat source in goaf, the distribution of CO gas in coal spontaneous combustion
mainly diffuses to the return air side, and the farther away from the working face in goaf, the
higher the concentration of CO gas in goaf. It is found that under the conditions of double heat
source and three heat sources, the diffusion of CO gas in coal spontaneous combustion between
heat sources affects each other, and the distribution of CO under the conditions of double heat
source and three heat sources has similar coupling rules. Under the influence of heat source tem-
perature and air leakage in goaf, the distribution of CO concentration in goaf changes periodically
with the increase of temperature. Due to the mutual coupling and diffusion of coal spontaneous
combustion between different heat sources, the CO concentration field in goaf shows the coupling
variation characteristics of “weak-strong-weak-strong”. In summary, multi-heat sources will make
the CO diffusion law of coal spontaneous combustion in goaf more complicated and promote coal
spontaneous combustion.
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Figure 1. Coal spontaneous combustion model and grid division in goaf
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Table 1. Three zone range of coal spontaneous combustion in goaf
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Table 2. Related physical parameters
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Table 3. Simulation scheme design
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Figure 2. The distribution of CO concentration in goaf under the conditions of single heat source H1, H2 and H3 re-
spectively
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Figure 3. CO concentration distribution in goaf under the condition of double heat sources H1 and H2
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Figure 4. Distribution of CO concentration in goaf under three heat sources (H1, H2 and H3)
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Figure 5. The variation curve of maximum CO concentration with
temperature in goaf under different heat source conditions
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Figure 6. Curves of CO concentration versus temperature at
points A and B under different heat source conditions
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