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

What are the reasons for the popularity of compressed air for drilling metaliferous mines,

electricity in underground mines and diesel in opencast mines: as motive power?

What precautions are to be taken while transmitting compressed air in mines to

increase its efficiency?

Compare S|mple direct and main and tail rope haulages.

Why steel wire ropes are recapped during their life and at what frequency'7

What additional precautions are to be taken in an underground coal mine, If a diesel

locomotive is to.be used in it.

Give the layout of an underground locomotive battery charging station and also specify the

safety precautions to be taken in it.

Explain the function of balancing disc in a centrifugal pump.

Compare water and slurry pumps.

Define flame proof apparatus/enclosure and give TWO example of it.

What are the provas:ons of Indian Electricity Rules with reference to electric signal bell?

State whether it is flame proof or intrinsically safe.

PART - B (5 X 16 = 80 Marks)

(i) If different types of steel wire ropes of same diameter are subjected to same load,
how does their factor of safety vary and also explain why there will be variation in
the factor of safety? State the names of the types of steel wire ropes in the
ascending order their factor of safety. (8 marks)

(i) What is the maximum number of tubs that can be handled by a balanced gravity
direct rope haulage operating on a gradient of 1 in 4.5 if the mass of each tube of
1.5 t carrying capacity is 400 kg, mass of the rope is 2.6 kg/m, length of the haulage
is 600 m, resistances of the tub and rope are 1/75 and 1/15 respectively. Assume
missing data, if any. (8 marks)

(@) 0] Compare different types of locomotives used in mines. {6 marks)
(i) Find the maximum number of tubs that can form a train that can be hauled

up a gradient of 1 in 60 at an acceleration of 0.05 m/s? by a locomotive of
20 t mass, if the coefficient of adhesion is 0.25 and the coefficient of running
resistance is 1/75. If the same train moves on a level ground, what maximum
number of tubs can it pull. Assume the mass of the tub to be 500kg and the
carrying capacity to be 1.0t. Assume other missing data, if any. (10 marks)
OR
(b) 0] Introduction of locomotives into the underground coal mines may increase
the risk of accidents, if proper care and precautions are not taken.
Therefore, state the types of risks are associated with the use of locomotives
and also state the precautions to be taken to prevent, if not avoid, these
accidents. (6 marks)
(ii) What is the maximum gradient on which a locomotive of 15 t mass can haul
up a load of 100 t mass of train with an acceleration of 0.05 m/s? - if the
coefficient of adhesion is 0.22 and the coefficient of running resistance is
0.015. If the train is to move at a maximum speed of 24 km/h uphill, what
should be the HP of the engine. If brakes are applied when the same train
when it is moving downhill at a speed of 24 km/h at what distance the train
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will stop and what is the time required for the train to stop. Assume missing
data, if any. (10 marks)

i) Calculate the power requirement of the motor to be used to operate a
double acting three throw ram pump having 300 mm stroke length,
250 mm cylinder diameter, 35 mm dia. Piston rod and 240 strokes per
minute. Assume the total head, slip and manometric efficiency to be 175 m,
6% and 90% respectively. The answer should also include the time vs
quantity and time vs pressure characteristics. Also calculate the quantity
of water the pump can deliver per hour. ‘ (10 Marks)

(i) Discuss the role air vessel in the suction and delivery of a reciprocating
pump. {3 Marks)

{iii) What are the maximum theoretical and practical suction heads of a pump?
Also state the parameters that influence the same. (3 Marks)

: OR

(i) What type of energy/pressure is converted to what type of energy by volute
casing in a centrifugal pump? What advantages are derived by such
conversion? (2 Marks)

{ii) What radial and peripheral velocities a backward bladed centrifugal pump
can develop if the diameter of the impeller is 550 mm, the pup is directly
coupled to an eight pole AC motor operating at 50Hz, the maximum
theoretical head that can be developed per stage is 35 m, the angle the
makes with the tangent is 30° and the manometric efficiency is 0.88. Also

calculate _

. the power of the motor to.be used with the pump, if the total head to
which the water is to be raised is 200 m.

. the width of the impeller if the pump has to handle 2.6 m*hour of
- water.

. the size of the suction and dehvery pipes to be used.

Assume missing data, if any.

"~ How are the explosion proof and intrinsically safe equipment to be repaired and

malntamed to ensure that their safety features are protected?

OR
0] How are domestic and mine (opencast and underground) lighting different
and why? (6 Marks)
(i) State the provisions of lndlan Electricity Rules relating to Precautions
where Gas Exists. (10 Marks)
Write short notes on any TWO of the following
(i) Additional precautions to be taken in man riding systems.

(i) Mono-cable aerial ropeway bucket.
(i)  Free steered vehicles.
OR
Write short notes on any THREE of the following
0] Hydraulic elevator.
(ii) Weatr in steel wire ropes.
(iii) White metal caple .
(iv) End-on tippler for unloading tubs.
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