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Instructions: Answer Question I and any 4 other questions. Excess questions will not be marked.

Question I is compulsory.

Time allowed: 3 hours

a)

b)

Question I

(Short Answer Questions)

What measure is used to determine the workers’ exposure to radon concentration? [1]

Which of the axial flow and centrifugal fan requires complex arrangement for fan reversal? [1]
What is Kirchhoff’s second law with respect to the mine ventilation networks? [1]

What is the major difference between whirling hygrometer and aspirated psychometer? [2]
What is the source of eddy losses in centrifugal fan? [1]

What is the pressure inside a mine using forcing ventilation system compared to atmospheric
pressure? [1]

What is lag on ignition with respect to methane? [1]

What is homotropal ventilation system and what is its advantage? [2]

What are the different ways to determine the resistance of a planned airway? [3]

Which of the axial flow and centrifugal fan delivers more airflow at lower pressure head? [1]
If airflow through the mine is doubled what would be the increase in the cost of ventilation? [1]
What is the importance of psychometry in mine ventilation? [2]

What is the major advantage of having main fan in the underground? [1]

What is the gauge pressure? [1]

What is stall zone? [1]

Question 11
Briefly describe following ventilation controls
i. Air locks
ii. Stoppings
iii. Air crossing
iv. Regulator

Briefly describe uni and bidirectional district ventilation with the help of Figures
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b)

Question 111

Ventilation survey in an inclined drift (1-2) dipping at 30° from horizontal is connected with a level (14)
airway (2-3) as shown in Figure 1 provided the following measurements.

Location Airflow Cross-sectional | Barometric pressure
m>/s area (m?) (kPa)
1 5x5 101
2 56 4x5 102
3 4 x4 101.5

Determine the yearly cost of ventilating the airway if cost of electricity is N$2.25/kWh and fan
efficiency is 75%.
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Figure |

Give the arrangement of U-tube manometer for measuring static, velocity and total pressures in a (6)
straight airway

Question IV

In the ventilation network shown in the Figure 2, the resistances of the branches are given in Ns%/m?®, (20)
The inlet air flow rate is 15 m>/s. Solve the given network using Hardy Cross successive approximation
method until two iterations.
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b)

a)

b)

Question V

‘'The combined characteristics of two identical fans working in a series is given below

Pressure (Pa) 1030 950 840 690 490 100
Quantity (m%/s) 20 30 40 50 60 70

The air quantity flowing through the mine under these conditions is 55 m®s. However, due to
mechanical reason one of the fans had to be shut-off. What is the pressure and quantity in this situation?

Briefly discuss losses in cetrifugal and axial flow fans.

Question VI

The diagram (Figure 3) shows a development end with a force fan and column. The volume flowing
through the fan is 5 m*/s. The only leakage from the column takes place at point z which is 3.34 m’/s.
In the development end two fissures giving of methane at X and Y. Fissure X giving off 0.01 m®/s which
mixes completely with the air at the point of issue. Fissure Y giving off 0.03 m®s which mixes
completely with the air at the point of issue.

i.  Calculate percentage of methane at A
ii.  Calculate percentage of methane at B

iili.  What will be the methane percentage at A if the leakage is stopped and the fan quantity is
reduced to 4 m®/s.
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Briefly discuss about the installation of auxiliary fan in mines
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ADDITIONAL INFORMATION

The quantity of dilution air required for a steady-state situation is calculated as follows

o 100  md
~ "9 (MAC-B) s

The time required to dilute the concentration of contaminants to a specific level
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Modified Bernoulli’s equation for mine ventilation
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