I I I I O D B

B.E/B.Tech (Full Time) DEGREE END SEMESTER EXAMINATIONS, MAY/JUNE 2013
MINING ENGINEERING BRANCH
FOURTH SEMESTER — (REGULATIONS - 2008)

Ml — 9252 MINE ENVIRONMENTAL ENGINEERING - |

Time: 3 hr ' Max Mark: 100
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12.

Answer ALL Questions
PART A (10 x 2 = 20 Mark)

What is the physiological effect of oxygen deficiency?

Explain the combustion of methane in air.

Explain the terms ‘Blackdamp’ and ‘Afterdamp’.

Explain ‘saturation deficit’ and ‘relative humidity’

What is the principle of working of ‘Kata Thermometer'?

Calculate the Natural Ventilating Pressure in a mine with the following data
Depth of the mine - 400m. : '
Pit-bottom barometer reading: 102.5 kpa :
Pit-top barometerreading : 99.5kpa

Average temperature in downcast shaft: 305 K

Average temperature in up cast shaft : 309 K

What is ‘Resistance coefficient’?

What is the purpose of an air crossing?

What is meant by ‘mine resistance’?

. Distinguish between ‘Accessional’ and ‘Descensional’ ventilation systems.

PART B (5 x 16 = 80 Mark)

With neat diagrams explain the various methods. of methane drainage.

a i) A man while doing hard work breathes 75.5 x 10° m® of air per minute. He
consumes 3.25 x 10° m® of oxygen and produces 3.08 x 10 m® of carbon dioxide per
minute. Calculate the composition of exhaled air and the quantity of fresh air to be
supplied so that the man is never left in an atmosphere containing more than 0.35 % of
carbon dioxide. (6) .

_ii) With a neat diagram explain the principle of operation and functioning of Ring rose

automatic firedamp alarm (10)

OR
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12 b With neat diagrams explain the working of surface air conditioning plant at Champion
reef mine, K.G.F.

13. a. i) Air at 301K/294K is cooled by chilled water at 278K in a shell and tube type heat
exchanger. The temperature of water leaving the exchanger is 289K and the rate of
water circulation is 2kg/s. Find the quantity of heat extracted by circulating water if the
specific heat of water is 4.19 J/Kg/K. (4)
ii)Explain briefly the various effects of heat and humidity onthe miner.(10)

iii) Explain the concept of ‘Specific Heat' (2)

OR .

13 b. What is Laminar flow through pipes? Derive the expression AP = 321JVL/D2 for daminar
flow of viscous fluid in pipes. ’

14. a i) Two paralle! splits A and B have a pressure of 350 Pa acting across them, causing a

flow of 20 m®™ in split A and 15 m®™ in split B. It is desired to reduce the quantity in
split A to 15 m’s™ by placing a regulator in it. Calculate the size of the regulator and the
quantity in split B after regulation if the surface fan pressure is 1.8 kPa (12)
ii) A 400m long airway passes 12 m®s™ of air. A new airway of similar cross section and
surface characteristics of 350m length is added parallel to it. Calculate the quantity
passing through the new a|rway as well as total quantity assuming air pressure to remain
constant (4). : ,

OR

14 b) i) Explain the various causes for ‘Natural Ventilation’ and derive an expression for
calculating natural ventilating pressure from air densities. (10)
ii) Derive expressions for calculating resistances of roadways in series and
parallel (6).

15.a. i) What are the differences between surface and underground air conditioning
plants for ventilating deep mines? (6)

ii) What are the standards of ventilation in underground coal mines as per Coal
Mines Regulations 19577 (4)
iii) Explain the regulations regarding splits and airways(6).
OR

15 b. Explain the boundary and central system of ventilation with relevant diagrams.



