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QUESTION 1

1.1 Draw and label the Four Gate System used to ventilate a shaft sinking operation
and describe the principle of operation of the system. (10)

1.2 During routine workplace observations, Sub-Standards on Environmental Control
are recorded. What remedial action must be taken by yourself? (10)

[20]
QUESTION 2

2.1 During the monitoring program of an underground fire, a number of
measurements are to be taken and plotted on a graph to determine the trend of
the fire. List the measurements and give a brief summary of the measurements.

(10)

[10]
QUESTION 3

3.1 Draw a layout of a Vapour Compression Refrigeration Cycle used on the mines.

(10)
[10]
QUESTION 4
4.1 A hoist motor gives off 310kW as heat and the motor is 87% efficient.
Calculate the hoist motor input power and output power. (8)

4.2 Determine the pressure required to overcome friction when 60m?3/s of air flow
along a 4,0m x 3,0m rock tunnel, 1500m long at a density of 1,35kg/m3. (6)

4.3 Calculate the friction of a haulage in which 57,2m?%/s flow at a pressure loss of
250Pa. The length of the haulage is 170m and is 2,5 x 3,0m. The prevailing
density is 1,15kg/m3. Is this a rock lined or heavily supported airway? (6)

[20]
QUESTION 5

5.1 In table form, compare the advantages and disadvantages of Axial Flow Fans
and Centrifugal Fans. (5)

5.2 A fan handles 4m?3/s at 800Pa. The electrical input power to the fan motor is
5,0kW. The motor output power is 4,5kW. The fan input power is 4,0kW. (15)

Calculate:
I.  The motor efficiency
II.  The drive efficiency
lll.  The fan efficiency

IV.  The overall efficiency
[20]
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QUESTION 6

6.1 68m?/s of air flows in a rock-lined haulage, 3,5m x 3,2m in size. The specific
volume is 0,893m?3/kg. The haulage length is 257m long.

Calculate:
I.  The velocity pressure (9)
II.  The total pressure (11)

[20]
TOTAL MARKS: [100]
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