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1. Answer all questions legibly in English. 
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3.    Show all calculations and check calculations on which the answers are based. 
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marked. 
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QUESTION 1          

  

1.1 For what purpose do we ventilate an underground mine, where people are 

required to travel and work?         (4) 

1.2 Draw a typical ventilation circuit for a deep gold mine.   (5) 

1.3 List the requirements for an ideal Ventilation Door airlock.   (5) 

1.4 Draw a typical stope layout for a deep gold mine.    (6)    

        [20]                           

 
QUESTION 2          

  

2.1 List the requirements for a Refuge Bay                       (11) 

2.2 List the factors to be considered when selecting a Self-Contained Self 

Rescuer (SCSR)         (6) 

2.3 Breathing apparatus may be divided into three main groups   (3)     

        [20]  

 
QUESTION  3          
  
3.1 List the types of refrigeration systems available and identify the most 

common          (5) 
3.2 Name and discuss methods of Mine Cooling              (15) 

          [20] 
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QUESTION 4          
  
4.1      Complete the table below on Frictional Factors    (2) 

 

Airway Type K-Factor (Ns2/m4) 

Underground haulage: Rock lined  

 0.0037 (Shaft) 

 0.0250 (Shaft) 

Raise Bore Hole  

 
4.2      The sketch below shows diagrammatically the layout of a section of a mine 

where there is a combination of airways in series and parallel.   
 
 
 
 
 
 
 
 
 

Airway Airway Resistance 
Ns2/m8 

Air Flow per 
Airway 

m3/s 

A 0.009 90.0 

B 0.200  

C 0.180  

D 0.150  

E 0.010 90.0 

 
Determine the following given the information above 

a) The overall resistance of the section, 
b) The overall pressure required, 
c) The volumes in each airway 

       (18) 
       [20] 
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QUESTION 5            
  

5.1     Complete the table below listing the advantages and disadvantages when 
comparing the following types of fans:      10) 

 

 Axial Flow Fans Centrifugal Fans 

Advantage 

  

  

  

Disadvantage 

  

  

  

 
 
5.2      In order to change the ventilation system, a number of conditions may be 

altered, name them.          (4) 
5.3     What methods can be used to change a Axial Flow Fan Performance (3) 
5.4     What method can be used to change a Centrifugal Fan Performance (3) 

 
         [20] 
 

    TOTAL MARKS: 100 
 
 
 


