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Answer ALL Questions
PART - A (10 X 2 = 20 Marks)

1. How is firedamp held in coal? What are the different ways in which it is given
out to into the underground mine environment?

2. What is relative humidity? Briefly explain its influence on the human comfort.
Name the instrumenis used to measure the same.

3. What are the various sources of heat in an underground mine which is highly
mechanised?

4, Compare air-cooling and air-conditioning.

5. What is natural ventilation with reference to an underground mine? How is it

caused? What is its influence on the performance of the main mechanical

ventilator of the mine?

Compare series and parallel ventilation systems.

What parameters influence mine resistance? State the measures to be taken

to reduce mine resistance.

Compare air and water which are both fluids.

Compare ascensional and decensional ventilation systems.

0. What are the reasons for the popularity of flame safety lamps in underground
mines in-spite the availability of reliable and accurate methanometers, which
are easy and convenient to operate and use.

PART - B (5 X 16 = 80 Marks)

11.  Name the different gasses that are likely to be present in underground coal
mines. State the permissible levels of these gasses. Give the physiological
effects of breathing them including asphyxiation.

12. (@) Name the different ventilation devices used in underground mines.
Discuss briefly about their design and construction. State the merits,
demerits and fields of application of each of it. Give the symbols to be
used on the mine plans to represent these ventilation devices.

OR

(b)  What is the safety associated with flame safety lamps? Discuss the
construction of a modern flame safety lamp with the help of neat
diagrams. What precautions are to be taken to ensure the safe usage
of the same?

13. (@) What is the pressure required to circulate 25m3/s of air through a
straight mine roadway 350 m long with 2.75 m height and 4.5 m width
when coefficient of friction (k) is 0.01N/m* Calculate the Darcy-
Weisbach resistance co-efficient (f) for the alrway and the magnitude of
roughness when the air density is 1.18 kg/m>. Also calculate the rise in
resistance of the roadway and pressure drop, if the roadway has a
normal curve of deflection angle 35° and radius of curvature of 9.0 m.
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14.

15.

(b)

(a)

(b)

(a)

(b)

in addition, calculate the reduction in the quantity of air flow rate in the
same road way if the ventilating pressure remains the same.

(i)

(i)
(iii)

OR

The flow through a part of a level road way of 3.0 X 4.8 m in
cross-section is 25 m*/s with a pressure of 40 Pa across it. It is
desired to reduce the air flow to 15 m%/s by installing a regulator
in it. Calculate the size of the regulator (hint: use orifice formula).

(5 Marks)

State Bernoulli's equation, explain the terms used in it with units
and also explain its application to mine ventilation. (5 Marks)
What is Reynold number? How do you calculate it? Explain its

application and importance with reference to underground coal
mine ventilation. (6 Marks)

What are the problems of deep mines? Discuss in detail the steps to be
taken to address these issues.

OR

What are retrograde, boundary, homotropal and antitropal ventilation
systems? Give their merits, demerits, limitations and fields of
applications.

Write short notes on ANYTHREE of the following

(i)

(i)
(iii)
(iv)

Controlled recirculation

Methanometer

Methane drainage

Coursing of air in to a blind heading of 30 length.

OR

Write short notes on ANY FOUR of the following

(M)

(i)
(iii)
(iv)
V)

Ventilation efficiency quotient (VEQ)

Kata thermometer

Methane layering

Use of Canary birds in underground mines
Spot coolers
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