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QUESTION 1
1.1 Define the term Occupational Hygiene in terms of MHSA (29 of 1996). (2)
1.2 Define Natural Acclimatization Underground [NAU]. (2)
1.3 Define wet-bulb globe temperature [WBGT] and state the formula to calculate WBGT. (2)
1.4 Define wind-chill equivalent temperature [WCET] and state the formula to calculate
WCET. (2
1.5 Define the terms Dust and Gas. (2)
[10]
QUESTION 2
2.1 Give four hazards of over exposure to heat stress and briefly explain each condition. (4)
2.2 Heat flow from rock is a major source of heat in mines. How would you go about
minimising the heat-flow from rock into the workings (5)
2.3 Heat stress can impact on the health of workers, reduce productivity and increase
accident rates. State ways in which heat stress can be controlled 4)
2.4 List four reasons or objectives for sampling airborne pollutants. 4)
2.5 Arrisk assessment of an underground pump station has identified noise as one of the

hazards. What hierarchy of controls would you use to limit the workers’ exposure to
noise? Give an example of each control measure. (3)

[20]



QUESTION 3

3.1 Give three reasons for sampling mine water. 3)

3.2 Name and describe three routes of entry of toxic substances into the human body. 3

3.3 Silica and coal dust are generally classified according to the particle size. Define
“‘inhalable” and “respirable” dust and the potential health risk of each type of dust on
workers. 4)

3.4 Supply the required properties and hazards of the following gases: Record the answers in

your book from item (1) to (10). (20)
Gas Sources of gas Dangers Explosive range Occupational
Exposure limit
(OEL)

Ammonia

Carbon monoxide

Carbon dioxide

Hydrogen

Methane

Nitrous fumes

[20]



QUESTION 4
4.1 What is the depth at which the virgin rock temperature is 38.6°C? The thermal gradient is
0.023°C per metre and the surface rock temperature is 23.7°C. 2

4.2 At a deep-level mine, ice is produced on surface and sent to an ice-melting dam
underground. The cooling capacity of the ice when it melts and supplies chilled water at
5.3°Cis 10.0 MW. What quantity of ice is produced on surface? Ignore the effects of auto
compression and the heat loss through the shaft pipes. (2)

4.3 At a mine the underground cooling required is 15 000 kW; chilled water will be produced
on surface and sent to underground bulk air coolers and cooling cars.

4.3.1 Calculate the outlet water temperature if the total chilled water flow sent underground is
245 |/s and the temperature of the water entering the underground coolers is 8.4°C. (2)

4.3.2 If the chilled water on surface is 5.0°C, at what depth will the underground coolers be
installed? Ignore the heat loss through the shaft pipes. (2)

4.4 Water at a flow of 75 I/s enters a bulk air cooler at 6.1°C and leaves at 16.2°C. What is
the cooling duty of the air cooler? 2

4.5 The air velocity downstream of a surface bulk air cooler was measured at 18 km/hour at a
temperature of 5.0/ 6.5 °C. Calculate the Wind chill equivalent temperature (WCET). (3)

4.6 A worker in an open pit is exposed to a temperature of 27.8 / 35.1°C and a globe
temperature of 31.6 °C. Calculate the WBGT index. 2

4.7 The wet kata reading in a stope is 7.3 and the temperature of the air flowing across the
stope face is 31.5/ 32.5°C, what is the air velocity? (2)
[17]



QUESTION 5

5.1 150 m®/s of air enters an underground condenser cooling tower [CCT] at 28.0 / 30.0°C
[barometric pressure 120 kPa] and is designed to reject 9 500 kW of condenser heat. The
air leaves the top of the tower on a level where the barometric pressure is 115 kPa. The
condenser water flow is 300 I/s and leaves the condenser at 42.0°C. Calculate the

following:
5.1.1 The temperature of the air leaving the CCT 4)
5.1.2 The air quantity leaving the CCT. (2
5.1.3 The amount of water evaporated or condensed in litres per day 3)
5.1.4 The water temperature leaving the CCT. 2

5.2 17 m¥s of air enters a stope at a temperature of 25.8/28.7°C on a level where the
barometric pressure is 120 kPa and exits the stope on a level where the barometric
pressure is 115 kPa. A cooling car is installed upstream of the stope and cools 75% of the
air that enters the stope. A sketch is provided below.

115kPa

28.0/31.5°C

75%

cc
120kPa / \ 17m3s
w 25.8/28.7°C

5.2.1 Calculate the heat added to the air if the temperature of the air leaving the stope is
28.0/31.5°C. Ignore the effects of auto compression. (6)

5.2.2 Calculate the air temperature leaving the cooling car if the air temperature upstream of the
cooler is 27.3/29.4°C. (4)

5.2.3 Calculate the cooling car duty. (2

5.2.4 6.0 I/s of chilled water at 7.0°C is supplied to the cooling car. Calculate the temperature of
the water leaving the cooling car. (2)



5.3 A surface bulk air cooler (design duty of 7.5 MW) cools 300 m®/s of ambient air at
18.0/30.0°C before being sent down the main shaft. The barometric pressure is 85 kPa.

5.3.1 What is the temperature of the air leaving the bulk air cooler? (4)

5.3.2 Will condensation or evaporation take place in the bulk air cooler? Confirm this with a

calculation. (2
5.3.3 If the temperature of the chilled water supplied to the bulk air cooler is 5.1°C and the warm
water leaves at 11.1°C, what is the water flow leaving the bulk air cooler? (2)

[33]
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