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Abstract

Spontaneous combustion of coal left in goaf is always been the focus of fire prevention work. In
order to study the inert effect of CO, and nitrogen injection on spontaneous combustion of coal left
in goaf at the working face of Zixi wing coal pillar in Qianying, the physical model of the working
face of the west wing coal pillar was established by Fluent numerical simulation software, and the
inert situation of CO; and nitrogen injection at different gas injection positions and different gas
injection volumes were studied respectively. The inerting effects of the two gases were compared.
The results show that the best effect on goaf inerting is when the carbon dioxide injection port is
40 m away from the working face and the gas injection is 1000 m3/h. When the nitrogen injection
port is 30 m away from the working face and the gas injection is 1000 m3/h, the effect on goaf in-
erting is the best. The width of the oxidation zone after CO: injection is reduced by about 3 m on
average compared with that after nitrogen injection.
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Figure 1. Physical model of goaf
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Table 1. Physical model parameters
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X 42k TAEHARZHUm
KX 150 (IR JE) x 280 (%) x 30 (1)
AR 280 (K) x 5 (5) x 3 (7))
HER A 50 (K) x 4.5 (%) x 3 (&)
PSS 50 (K:) x 4.5 (%) x 3(%)
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Figure 2. Carbon dioxide injection process system
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Figure 3. Cloud chart of oxygen volume fraction in goaf
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Figure 4. Fitting curve of relationship between oxidation zone width
and distance from gas injection port to working face
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Figure 5. Fitting curve of relationship between oxidation zone width
and gas injection rate
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Figure 6. Fitting curve of relationship between oxidation zone width
and distance from gas injection port to working surface
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Figure 7. Fitting curve of relationship between oxidation zone
width and gas injection rate
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Figure 8. Comparison of inerting effects of carbon dioxide
and nitrogen
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