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QUESTION 1 
 

This diagram shows the main ventilation connections in a mine. The downcast shaft (A- B) 

is 5.5m in diameter with an air velocity of 10.5m/s. The upcast shaft (I-J) is 4.0m in diameter. 

The stoping areas (D-E & F-G) comprise numerous large parallel airways and the 

resistances in these branches can be assumed to be zero. Ignore the effects of leakage 

and compressed air.  The air density in the fan drift is 1.01kg/m3. Branch resistances and 

mean densities are listed in Table 1 below. 

 
 

 
 

Branch Resistance 

(Ns2/m8) 

Density 

(kg/m3) 

A-B 0.006 1.06 

B-C 0.055 1.18 

C-D 0.050 1.19 

C-F 0.055 1.20 

D-E 0  

F-G 0  

E-H 0.038 1.10 

G-H 0.040 1.09 

H-I 0.006 1.09 

I-J 0.0035 1.05 

Table 1 – Branch Resistances and Mean Densities. 
 

 
 
 
 
 



Page 3 of 4 

 

 

1.1. Calculate the air quantity at the main fans.                                                    (3) 
 

1.2. Calculate the mean velocity in the upcast shaft      (2) 
 

1.3. Calculate the main fan pressure        (8) 
 

1.4. Calculate the fan shaft power if the main fan is 75% efficient.    (2) 
 

1.5. What is the pressure loss in airway B-C? If this airway could be enlarged such that 

the new corrected resistance was 0.0030Ns2/m8, what would be the effect on the fan 

shaft power? Assume the fan efficiency remains constant.                       (5) 

 
1.6. Briefly define and list five sources of shock losses in a ventilation duct and indicate 

what the unit for shock loss is.                (7) 

                    [27] 
 
 

 

QUESTION 2 
 

 
 

2.1     These are the characteristics of part of an underground airway: 

 
•     Length - 1 000m 
 

•     Dimensions - 4.0m x 3.0m 
 

•     K-Factor - 0.015Ns²/m4 
 

•     Quantity - 102m3/s 
 

•     Density - 1.215kg/m3 
 

Determine the size of a regulator required to reduce the flow by 15%.             (7)              
 

 

2.2 List the advantages and disadvantages of four different methods of   

 performing mine pressure surveys.         (10) 
 
 

 

2.3 Briefly describe three forms of energy contained within a mass of air.         (6)  

2.4 Define natural ventilation pressure [NVP].         (2) 
      
 
 

 

        [25] 
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QUESTION 3 
 

3.1 Discuss considerations that must be made when selecting water flowmeters. (10) 
 
3.2.  Describe what is meant by fouling in mine water.           (3) 
 
3.3 Which factors influence fouling and how?          (12) 
 
                  [25] 
 
 
QUESTION 4 

 

 
 

4.1     What is the relationship between quantity and pressure for: 

a.  Laminar flow?                    (2)                                                                             
 

b.  Tubular flow?                                                                                         (2) 
 

 

4.2     List the advantages  and  disadvantages  of  the  full  volume-reduced  volume 

method of pressure surveys.                  (7)                                                         

 
4.3     Three airways have the following resistances: 

 
4.3.1 A - 0.085 Ns2/m8 
 

4.3.2 B - 0.162 Ns2/m8 
 
4.3.3 C – 0.024 Ns2/m8 

 
4.3.4 These three airways (above) are connected in parallel and the total 

quantity through the whole system is 230 m3/s. Calculate the drop in each 
airway and the volume of air flowing in each airway.    
            (12) 

 
 

                                      [23] 
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