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ABSTRACT 
 

Turbulent flow structure and mean age of air in tunnels of mine with the heading face are numerically studied 
using the commercial CFD code, ANSYS CFX 17.0.  The characteristics of three-dimensional turbulent 
transport and fluid age are considered to provide new insight to the design of ventilation ducts. For the 
optimal design of ventilation ducts, parametric studies are conducted. Especially, the effects of duct angles, 
distances between duct outlet and heading face, fresh air velocity are numerically evaluated with respect to 
the mean age of air. Also, velocity vectors, mean age of air, eddy viscosity, and total pressure in gallery of 
mine with the ventilation ducts are presented. Overall, the numerically predicted results show the optimal 
designing point of one ventilation duct in working area of mine with heading faces.  
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ABSTRACT  
 

During 2015 and 2016, the authors conducted a number of surveys, workshops and reviews of ventilation 
and gas management practices in Australian underground mines. The study was funded by ACARP with a 
brief to identify gaps in ventilation and gas management practices for current and future needs, to review and 
recommend changes to ventilation and gas management practices that may be sub-optimal and to deliver a 
road map for change that would assist in delivering improvements. 

The study found that despite many examples of leading practice, gas and ventilation management is not 
afforded the attention and priority that is warranted and that this must be remedied if future operational 
performance targets are to be achieved and safety of the industry protected. This paper summarises the 
findings of the study and presents the recommendations proposed. An update of the status of 
recommendations will be included in the final paper. 
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ABSTRACT 
 

Spontaneous combustion has long been a safety concern in coal mining, especially in underground coal 
operations. This thermal event is difficult to detect, and once happens, it often leads to open fires which are 
difficult to extinguish. Different theories have been used to characterize the coal spontaneous combustion 
mechanism, coal-oxygen complex theory and pyrite theory, among others. While actual combustion is a 
continuous and interactive process, all existing theories are too narrowly focused, considering the 
combustion mechanism either microscopically or macroscopically, thus fail to satisfactorily explain the 
phenomena and unable to accurately predict the occurrence of a combustion. It is the intent of this paper to 
characterize the process by considering interactive nature of coal’s oxidation process at low temperatures 
and energy needed to sustain the burning;, in essence, treating combustion as a self-activating process with 
initial heat released from physical adsorption and subsequent self-feeding mechanism. 
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