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Answer ALL Questions
PART — A{10 X 2 = 20 Marks)

Give the schematic diagram to explain the operation of a compressed air
operated drill.

Compare compressed air and hydraulic powers.

Compare round-strand and flattened-strand steel wire ropes.

What is angle of super-elevation with reference to curves on roads or track?
State its purpose.
What_is_the_maximum_gradient_on_which_locomotives_can_be_operated_and
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Give a labelled diagram of an exhaust conditioner used with diesel
locomotives in underground mines and explain the purpose of the said
exhaust conditioner.

Distinguish between suction and delivery heads of a pump. State the
parameters that influence each of it.

Enumerate the points to be borne in mined while designing mine sumps.

Give the construction and principle of operation of a fibre-optic cable and also
highlight its merits and demerits.

Give a labelled sketch of a cable used for transmlttlng high voltage in mines

and give the purpose of each of its component.
PART - B (5 X 16 = 80 Marks)

What are the different types of rope haulages used in underground mines?

State their- principle of operation, fields of operation and limitations. Also

compare them.

(@ (i) Explain the construction and operatlon of a LHD. Give its merits,
demerits, limitations and fields of application. (12 Marks)

(ii)~ - Compare shuttle cars and underground trucks (4 Marks)
OR

(b) (i) Compare different types of locomotives used in mines.
(6 Marks)

(i)  Explain the construction and operation of a man riding haulage
~ system with the help of neat sketches. (10 Marks)

@ () Calculate the maximum head to which a double acting
reciprocating pump, driven by a 75 HP motor, can deliver water
when the diameter of the cylinder is 250 mm, stroke {ength is
0.30 m, No. of strokes per minute are 500, piston diameter is
2.5 cm, the slip is 7% and manometric efficiency is 0.85.
Assume missing data, if any. (8 Marks)
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(i) Calculate the number of stages a backward bladed centrifugal
pump should have, if the diameter of the impeller is 500 mm,
diameter of the eye is 0.20 m, the manometric efficiency is 70%,
tangential velocity is 3.0 m/s, the angle the tip of the blade
makes with the tangent to the impeller is 32° and the pump
- operates at 450 r.p.m. Assume missing data, if any. (8 Marks)

" OR
(1) Compare centrifugal and reciprocating pumps. (4 Marks)
(i) What are the various sources of water in mines. (4 Marks)
(i)  What are the functions and method of operation of a foot-valve
and a non-return valve of a pumping system? (4 Marks)

(iv)  Describe a method of installing pipes for pumping water from the
“mine to surface in a material winding shaft such that their safety

is not endangered while installing and use. (4 Marks)

(i) What are the provisions of IER regarding Voltage limits.
(8 Marks)
(i) What are the provisions of IER regarding precautions where gas
exists. _ (8 Marks)

4 v OR
Write short notes on ANY THREE of the following

(i) Distribution of electricity in underground mines.

(ii) Earthing of electrical apparatus as per IER.
(i)  Construction of Flame Proof enclosures.
(iv)  Signalling in mines including the provisions of [ER.
Write short notes on ANY THREE of the following
0] Diesel as motive power in mines.
(ii) Corrosion of steel wire ropes.
(i)  Safety devices to prevent (mlnlmlse the effect of) forward run-
away.
(iv)  Rotary tippler.
OR
Write short notes on ANY THREE of the following

)] Compressed air transmission and distribution in underground
mines. ‘

(i) Failure of steel wire ropes due to fatigue.

(i) ~ Safety devices to prevent (minimise the effect of) backward run-
away.

(iv)  End-on tippler.
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