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QUESTION 1

In Addition to the legal duties and appointments [(Regulation 5.1(1), 9.2(3) and 16.1(1)], normal work

of the department entails?

[10]
QUESTION 2
2.1 List the main causes of underground fires. (6)
2.2 List the main causes of surface fires. 4)

2.3 What forms an integral part of the mine escape strategy of a mine and describe what minimum

requirement they should comply to? 4)
2.4  What factors are essential to an effective escape strategy? (3)
2.5 What is the role of an Early Warning device within the work place? (3)
[20]
QUESTION 3

3.1 What is the pressure loss when air at a velocity of 16.0m/s flows along a galvanised duct that
has a friction factor of 0.004Ns?/m*, a length of 350m and diameter of 610mm, the density is
0.93kg/m3? (10)

3.2  Calculate the friction factor of a haulage in which 57.2m?3/s flow at a pressure loss of 250pa. The

length of the haulage is 170m and is 2.5m x 3.0m. The prevailing density is 1.15kg/m?3. Is this a
rock lined or heavy supported airway? (10)
[20]
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QUESTION 4

(2)

4.1 Sketch a Vapour Compression Refrigeration Cycle. Label all components and associated
information of a typical refrigeration plant.

Condenser

Gas >

Valve

Expansion ;; ?\High Pressure

< Liquid

(8)

Compressor

Low Pressure \L

Evaporator

4.2  List the function of each main component of the Vapour Compression Refrigeration Cycle

QUESTION 5

(12)

[20]

5.1  The following figures were obtained from a fan test conducted on a direct driven axial flow fan:

Fan speed: 15.5r1/s
Air density:  1.012 kg/m?3

Quantity (m3/s)

Pressure (Pa)

Input Power (kW)

2
4
6
8
10
12
13
14

930
840
870
910
860
730
490
310
0

3.6
4.6
5.9
7.8
10.0
12.4
14.7
15.0
14.6
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From these figures draw a complete fan performance curve, including power and efficiency
curves.

Determine the fan operating point, input power and efficiency of this fan if it is installed in a
760mm galvanised, 54m long, having a frictional factor of 0.0035 Ns/mé at a prevailing density
of 1.012kg/m3.

Fan performance curve
e Plot Quantity on (horizontal or x-axis) against pressure (vertical or y-axis)
e Plot quantity against input power (y-axis) on right side of graph
(6)

5.2  From the above table, draw the efficiency curve by plotting the quantity (x-axis) against
the (y-axis) on the same graph paper.
The fan is to be installed in a 760mm galvanised, 54m long, having a frictional factor of
0.0035 Ns/mé at a prevailing density of 1.012kg/m3. The system resistance can now be
calculated:

R = KCL
A3
(Note w/1.2 was not included as both the fan and system density are at a density of
1.012 kg/m?)

Calculate the points on the graph for the system resistance curve, use P = RQ?

(6)
Q 2 4 6 8 10 12 14
R 485 | 485 | 485 | 485 | 4.85 | 4.85 | 4.85
P

From the above table, draw the efficiency curve by plotting the quantity (x-axis) against the (y-
axis) on the same graph paper.

Read off the Fan Operating Point (FOP) from the graph.
System resistance curve intersects the fan characteristic curve.

Pressure = 610 Pa
Quantity = 11.2 m3/s

Read off the Fan efficiency from the quantity line intersection of the Efficiency curve on the
right hand efficiency scale.
Efficiency = 49 %

Read off the Input power of the fan, from the quantity line vertically up till it intersects the

power curve on the right hand power scale.

Input power = 13.8 Kw (18)
[30]
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