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Extended Abstract

Safe production of the coal mine is severely threatened by the spontaneous combustion of residual coal in the gob
resulted from the air leakage of the working interface toward the gob and the over-ranging gas at the upper corner of the
working interface. For quite a long time, researchers from all over the world focus on the research on three spontaneous
combustion zones of the gob. Liming Yuan and A.c.smith take the experimental data of the spontaneous combustion in small
sizes and the conditions of spontaneous combustion of residual coal into consideration, which helps simulate the conditions
of gas flow and heat transfer in the gob, and analyse the distribution law of its temperature field and oxygen concentration
field[1]. Gao Jianliang and others assume that the porous media of the gob is isotropic and conforms to Darcy Law. Under
this condition, they simulate the flow field of the air leakage of the gob under different permeability distribution forms of the
gob and analyse the air leakage rate, distribution of leakage speed and the scope of three spontaneous combustion zones|2,
3,4]. Sun Yong, together with others, employs the testing method of comprehensive distribution along the fully mechanized
working interface. In accordance with Darcy Law, a mathematical model is built up. With the method of numerical
simulation, the distribution scope of the three spontaneous combustion zones of the fully mechanized working interface is
fixed[5]. Zhang Xinhai and others assume that the concentration distribution and the air seepage of the gob are steady and
conform to Darcy Law and Fick Law. The gob is considered as the average porous media. A steady-state model of the
seepage in the gob of the fully mechanized working interface is built, to study the oxygen concentration, intensity distribution
of air leakage and the scope of three spontaneous combustion zones of the gob[6]. Du Liming and Yang Yunliang employ
the relevant theories of fluid mechanics of porous media, heat transfer and mass transfer to build mathematical models for
3D non-steady-state field of air flow and 3D non-steady-state temperature field of the gob. They develop the computational
formula for thermodynamics wind pressure of the 3D gob for the first time[7]. Li Zongxiang and others employ finite element
method of windward to define the gas seepage equation and the dissipation equation of the oxygen seepage in the gob.
Besides, they employ the method of superposition between regions of heat accumulating and high oxygen concentration to
define the scope of the spontaneous combustion zone of the gob[8]. Lan Zequan, Zhang Guoshu and other people employ
the theory of filter stream and ventilation networks to simulate the distribution of the three spontaneous combustion zones
with/without gas emission airway[9].

It can be seen from the analysis that the previous research on the range of three spontaneous combustion zones of the
gob basically does not involve the impact of gas emission intensity of the gob on the scope of three spontaneous combustion
zones; furthermore, discussion has not been made on length selection of the intake airway which was determined basically
by experience[10,11]. Simulation is therefore given by this text on the ventilation flow field of the working interface when
the length of the intake airway is respectively 10m, 15m, 20m, 30m and 40m by Fluent Software; analysis of the wind flow
distribution at the inlet side on the working interface is made to determine the proper length of intake airway and study the
scope of spontaneous combustion zones under different gas emission amount of the gob. The results indicate: the gas
emission amount of the gob has a great influence on the scope of the spontaneous combustion zone. The decreasing of gas
emission rate of the gob, the spontaneous combustion zone on the intake side of the gob is gradually penetrating into the gob,
while, on the return side, it is gradually getting close to the working interface.
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