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THIS IS NOT AN OPEN BOOK EXAMINATION. THERE IS NO FORMULA HANDOUTS FOR THE  CANDIDATES 

1. Answer all 5 questions legibly in English. 

2. Write your ID number on the outside cover of each book used and on any graph paper or other 

loose sheets handed in. 

NB: Your name must not appear on any answer book or loose sheets. 

3. Show all calculations and check calculations on which the answers are based. 

4. Hand-held electronic calculators may be used for calculations. 

5. Write legibly in ink on the right-hand page only – left hand pages will not be marked. 

6. Illustrate your answers by means of sketches or diagrams wherever possible. 
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QUESTION 1 

1.1     What is the objective of Heat Tolerance Screening (HTS)?                                           (1) 
 

1.2     Describe the climatic conditions under which HTS should be conducted                         (3) 
 
1.3     Define the following terms:            

a. Surface rock temperature.               (1) 
b. Auto compression of air.                (1) 
c. Geothermal gradient.                (1) 
d. Thermal capacity.                 (1) 
e. Latent heat of fusion.                (1) 
 

1.4 Provide two reasons why refrigeration is introduced as a last resort when considering 
engineering controls for thermal stress management.              (2) 

 
1.5 What is the main driving force of heat transfer?        

(1) 
 

1.6 Name two practices of acclimatization that are used in the South African gold mining 
industry.                    (2) 

 
1.7 Name two ways in which air volumes can be increased.         

(1) 
 

1.8 List and briefly describe five methods that can be used to reduce or minimise the heat flow 
from the rock                 (5) 

 
 

                 [20] 
 

 
QUESTION 2  

2.1 The estimated VRT for a mine in Klerksdorp is 47.6°C.                                                                      
Calculate the approximate depth in meters.      (3) 

 
2.2 A refrigerant in a condenser adds 2250kW of heat to the water flowing to a cooling tower. 

The water enters at a temperature of 36°C and leaves at a temperature of 45°C.                                
Calculate the flow rate of the water.              (2) 

 
2.3    Calculate the amount of heat required to change 3kg ice at -3°C to superheated water 

vapour at 107°C. Also state the type of heat involved in each of the processes.        (8) 
 
2.4 Calculate the total heat added to a 380m³/s of air at a mean density of 1.2kg/m³ that flows 

down a 2050m downcast shaft.              (3) 
             
2.5    What are two signs and symptoms of hypothermia and describe how you will treat a 

person who has the above symptoms?                                                        (4)  

                 [20] 
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QUESTION 3 
 
3.1 Define and explain Boyle’s law.                      (2) 
 
3.2 A kilogram of air on surface at a pressure of 83.5kPa, has a volume of 1.0m³. What would 

the volume of a kilogram of compressed air at a gauge pressure of 480kPa be at the same 
temperature?                               (2) 

 
3.3.    Inhalation of respirable particles causes different physiological effects on the body, 

depending on the type of pollutant. Name and describe six physiological effects.         (6) 
                                                                                                            

3.4     Explain under which circumstances can a Lombard’s air density chart be used.         (1) 
  
3.5     Name five ways in which dust exposures can be controlled or prevented.               (5) 
 
3.6     Tabulate two advantages of each of the following:                                                                                    

 
a. Cyclones                 (1)  
b. Electrostatic precipitators               (1)  
c. Wet scrubbers                 (1) 
d. Fibre filters.                (1) 

 

    [20] 
 

 

QUESTION 4 
 
4.1 A 72 bag filter is installed at an underground main tip. The bags are 2m long and 20cm in 

diameter.             
 Calculate and include any assumptions related to your answer with regards to the volume 

of air filtered through one bag.               (5) 
 
4.2    List four health hazards associated with ineffective water treatment.                      (4) 
 
4.3    Explain the term “sublimates”.                (1) 
 
4.4    How can flammable gas accumulation can be prevented?           (2) 
 
4.5    Differentiate and give an example of two types of asphyxiants.           (4) 
 
4.6    Describe four conditions that must exist for an underground flammable gas explosion to 

occur.                  (4) 
             

                [20] 
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Question 5 

 
5.1.   With the aid of a sketch, explain the procedure you would follow to test for flammable gas 

in force ventilation system in a development end containing a diamond drilling cubby.   
Describe and illustrate the correct sequence of testing steps.               (12) 

 
5.2    A quantity of 8m³/s of air entering a cooling coil at 28.0/31.0°C and leaves the coil at 

25.0°C saturated.  
a. Calculate the total heat removed from the air by the cooling coil if the absolute 

pressure is 100kPa.                          (3) 
  

b. Calculate the water flowrate through the coil, if the water enters the coil at 10°C and 
leaves at 17.5°C.                (2) 

    
5.3    Briefly describe how to test and remove hazardous and toxic gases from a confined 

space.       (3) 
 

     [20] 

   [100] 
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