
www.SID.ir

Arc
hive

 of
 S

ID

  

  1395165 312 -320
                

  

    

     
mme.modares.ac.ir

  

    

    

    

    
                

 

  
:  Please cite this article using:

Gh. Heidarinejad, P. Pakzad, Numerical Simulation to improve underground room and pillar coal mine ventilation using stoppings and brattice, Modares Mechanical
Engineering Vol. 16 No. 5, pp. 312-320, 2016 (in Persian)

               
      

  1*   2  

1-         
2-           
 *   14115-143 gheidari@modares.ac.ir  

      
  

 :04  1394  
 :12  1395  

 :12 1395  

            .              
                .           

  .                   .    
                .          
                         

      .        34.8             
       .      74.2            

  3.4        .            88.8   
                          .  

  
    
   

   
   

  

  

Numerical Simulation to improve underground room and pillar coal mine 
ventilation using stoppings and brattice 

Ghasem Heidarinejad*, Pedram Pakzad 

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran 
* P.O.B. 14115-143, Tehran, Iran, gheidari@modares.ac.ir 

ARTICLE INFORMATION  ABSTRACT 
Original Research Paper 
Received 23 February 2016 
Accepted 01 May 2016 
Available Online 01 June 2016 
 

 Mine ventilation is one of the important functions in mining. The purpose of mine ventilation is to 
provide enough oxygen to breath, create comfortable working conditions and dilute and remove the 
gases and dust from mine. Methane gas is released from minerals while extracting in coal mines. To 
prevent the accumulation of this gas and intense explosions, the use of auxiliary ventilation besides the 
main ventilation is essential.  In auxiliary ventilation in room and pillar coal mining, generally two 
methods of stopping and brattice are used. In this study, the equations of conservation of mass, 
momentum, species and energy are discrete by using computational fluid dynamics and the results have 
been validated with experimental work and then several scenarios have been predicted to improve mine 
ventilation. Results show that concentration of methane decreases 47 % using stoppings, but the 
concentration is still higher than the standard level. By using brattice, the level of methane 
concentration decreased to 74.2%, but methane concentration in side walls of coal face is 3.4%, which 
is still higher than the level of standard. Optimized case was simulated by using stoppings and brattice 
simultaneously and quality of air improved 88.8% and concentration of methane was fully respected 
and mine safety and explosive gas concentration are satisfactory. 
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Table 1 Classification of coal gas emissions [1] 
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Fig. 1 Room and pillar mining method [2] 

1   [2] 

 

Fig. 2 Explosibility (Coward) diagram for methane [3] 
2 [3] 
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Fig. 3 Auxiliary ventilation using brattice 
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Fig. 4 Schematic view of underground room and pillar mine 
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Fig. 5 Schematic view of coal face using brattice 
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Table 2 Geometrical parameters 
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3  ]17[ 
Table 3 percent of the volume of the species in the fresh air ventilation 
shaft [17] 

   

 N  78.084 
 O  20.946 

 CO  0.0397 
 H O 0.00001 

 CH  0.0000018 

 
  0.02 kg s 
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Fig. 6 Mesh independency 
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Fig. 7 Cross cut of verification model 
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Fig. 8 schematic side view of verification model 
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Fig. 9 Mesh of verification model 
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Fig. 10 Experimental and numerical velocity results para et al [9] 
10  [9] 
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Fig. 11 Velocity contour using Spalart Almaras turbulence model  
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Fig. 12 Velocity contour using  turbulence model  
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4   
Table 4 Velocity validation error 
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(m s) (%) 
1 2.19  2.91 32.87  1.90 13.24 
2 1.83  1.95 6.55  1.62 11.47 
3 1.25  1.55 24  1.34 7.2 
4 -3.21  -3.05 4.98  -3.11 3.11 
5 -4.44  -4.54 2.25  -4.41 0.67 
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Fig. 13 Velocity contour at a distance of one meter from the bottom of the mine for planned scenarions 
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5  [18]  
Table 5 The speed limit in different parts of the mine [18] 
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Fig. 14 Methane Concentration contour at a distance of one meter from the bottom of the mine for planned scenarions 
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