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14a.i)Explain the physiological requirements for human vision (8) 
ii)HOw are illumination standards applied in the mine environment 

(8) 
OR 

14 b. i) Explain the regulations regarding the illumination of underground 
mines (8) 

ii) What is the inverse square law? How is it developed from 
fundamental principles of illumination? (8) 

15 a. With neat diagrams, explain the procedure involved in controlling air 
pollution by 

i) Combustion (6) 
ii) Filtration (5) 
iii) Electrostatic precipitation (5) 

OR 

15 b i) What are the various steps in controlling noise? (5) 
ii) What are the various occupational diseases that are caused due to 

working in mines. Explain their symptoms and prevention. (6) 
iii) What are the properties of dust? Explain their effect on the 
human body. (5) 
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1. A fan running at 2500 r.p.rh delivers a quantity of 3.3 mV at a 
pressure of 1 kPa. It is desired to increase the pressure to 2 kPa 
by increasing the fan speed. Calculate the required fan speed and 
quantity after the fan has been speeded up. 

2. Calculate the missing values in the table below. 

Head (kPa) Speed (r.p.m) Diameter (m) 
1.2 2400 1.8 
1.3 ? ? 

3. For a velocity of 1.4ms"1 and a dry Kata reading of 100 jm'V 1, 
calculate the dry bulb temperature. 

4. What is the principle Of operation Of constant resistance type hot 
wire anemometer? 

5. What are the differences between single point and continuous 
traversing methods of velocity measurement? 

6. How are computers useful to simulate diesel exhaust dispersion 
and transport in underground mines? 

7. The main entries in a coal mine consists of four intakes and four 
returns, each having a friction factor Of 0.05 Ns 2m" 8 and a cross 
section of 1.5 X 3.0 m.'lf 40% leakage occurs between two points 
in the entries that are 1000m apart, calculate the head loss across 
the intakes when 4 8 n i V 1 of air is delivered. 
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8. A sphere of radius 5m has an area of illumination 25m 2 . Calculate 
the equivalent illuminated area in steradians. 

9. Mention the chemical reactions in a Nickel-Cadmium battery. 
10. A person, several years after retirement from dusty operations in a 

mine is diagnosed with nodular fibrosis in the lung tissue. What 
could be the possible disease within the person? What could be the 
outcome of such diseases, and how can they be prevented? 

PART B (5x16 = 80 Mark) 

11. i) A 90m long and 450mm diameter ducting provides ventilation for 
an engine room with the fan installed inside the ducting. The following 
are the test readings for the fan 

Fan quantity, m V 3.0 4.0 5.0 
Fan static Pressure, 820 711 440 
Pa 

• 

The density of air handled by the fan is 1.25kgm'3.The value of k for the 
duct at a determined air density of 1.2 kgm" 3 is 0.004Ns 2m" 4. Assuming 
shock pressure loss at the entrance of the duct to be 18% of the friction 
pressure loss in the duct, calculate the quantity circulated by the fan. 
What will be the increase in fan quantity if an evasee of an outlet 
diameter of 1120mm and an efficiency of 75% is fitted at the delivery 
end of the duct? (12) 
ii) A fan circulates 50m 3s" 1 of air through a mine having a resistance of 
0.3Ns 2m" 8. The power input to the fan motor is recorded as 73.6kW. 
What is the combined efficiency of the fan and motor? It is desired to 
raise the quantity circulating through the mine to 65m 3 s' 1 by speeding 
up the fan. Examine if the motor rated at 120 kW is adequate. 

(4) 
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12. a i) What is the purpose of a vane anemometer? Explain its 
construction, working and applications in mines. How are 
anemometers calibrated (10) 
ii) Explain the principle of working of velometer (3) 
iii) What should be the purpose of having stations for ventilation 
survey in mines? (3) 

OR 

12b.i) What is continuous recording and monitoring of air velocity and 
quantity in underground mines? (4) 

ii) What is the importance of measuring cross sectional areas in 
ventilation surveys? Summarize the several methods used for 
cross sectional area measurement. (12) 

13. a. i) For a rectangular ventilation circuit the following are the values 
for pressure and quantity. Obtain the corrected values by 
performing at least 3 iterations (10) 

Branch Q ( m V 1 ) R (Ns'm 8 ) 
1 11 0.4 
2 23 0.2 
3 21 0.8 
4 22 0.7 

ii) Using a logical flowchart, explain the relation between mine 
and ventilation design. (6) 

OR 

13 b. i) With neat relevant diagrams, explain the design of ventilation 
for a bord and pillar system of mining (12) 
ii) How are gas emissions in mines simulated using a computer? 

(4) 
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