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B.E. (Full Time) DEGREE END SEMESTER EXAMINATION APRIL/MAY 2012
MINING ENGINEERING BRANCH
FOURTH SEMESTER
Mi 9251 MINING MACHINERY -1
(REGULATION 2008)
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Answer ALL_ Questions
PART - A (10 X 2 = 20 Marks))

What are the merits, demerits and fields .of application of diesel as motive power?
Also state the reasons for its extensive usage in opencast mines in-spite of its
serious disadvantages.
State the reasons for the increased popularity of -hydraulic power in underground
and opencast mines. Also enumerate the different hydraulic fluids used with hydraulic
power.
Give the importance of space factor and efficiency factor with reference to steel
wire ropes,
Compare conventional simple direct rope haulage wuth balanced direct rope
haulage.
What is coefficient of adhesion? Also explain its importance.
- Enumerate the safety features to be incorporated in man-riding systems.
Enumerate the various sources of water in mines?
Discuss the construction and purpose of an air vessel used with reciprocating
pumps?
Define the terms portable and transportable apparatus as per IER and give at
least one example for each type? '
State whether the following can be made flameproof or intrinsically safe
apparatus.
Exploder, Florescent light, Jackhammer drill, Motor of direct rope hauler,
Switch-gear, Signal bell, Telephone, Diesel locomotive.
(ART - B (5 X 16 = 80 Marks))
(i) How is voltage classified as per IER, give the permISSIbIe limits of variation
of each type? What voltage limits are specified under IER? {8 Marks)
(i) What are the provisions of IER relating to Precautions where gas exists?
{8 Marks)
(a) What amount of mineral can be transported annually by a direct rope
haulage operating with a 200 H.P. electric motor on an inclined plane of 1 in 6
gradient, 800 m length with tubs of 600 kg mass and carrying capacity of 1.6 t.
Assume the tub friction to be 1/65 & that of rope to be 1/15, mass of rope to
be 3.25 kg/m, maximum speed of the haulage to be 15 kmph and rate of
acceleration to be 0.175 m/s% If the same hauler is used as balanced direct
rope haulage, what output can it handle per annum, if all other parameters
remain the same? Assume missing data.
OR
{b) . What amount of mineral can be transported annually by an endless rope
haulage operating with a 75 H.P. electric motor up an inclined piane of 1 in
12 gradient, 1,200 m length with tubs of 800 kg mass and carrying capacity of
1.6 t. Assume the tub friction to be 1/80 & that of rope to be 0.1, mass of rope
to be 2.25 kg/m, maximum speed of the haulage to be 6.0 kmph and rate of
acceleration to be 0.1 m/s®. If the same hauler is used to move the tubs
down the gradient, what output can it handle per annum, if all other
parameters remain the same? Assume if any other data is required.
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What should be the mass and H.P. of locomotive, to pull a train of 1,500 t
mass, when it has to operate up an incline of 1 in 80, coefficient of adhesion is
0.24, running resistance of mine cars and loco are 1/140, maximum speed of
the train is 36 kmph and rate of acceleration 0.15 m/s%. If the same train is

‘travelling downbhill at full speed and brakes are applied, what would be the

stopping distance and stopping time, if the coefficient of dynamic fnctlon to be
0.15. Assume missing data, if any.

OR
) Explain the construction and operation of the exhaust conditioner
used with a diesel focomotive. {4 Marks)

(ii) A locomotive has a mass of 60 t and connected to a train .of 350 t, the
train is to be hauled up a slope of 1 in 80 at a speed of 25 kmph with
an acceleration of 0.15 m/s’. Rolling resistance is 6 kgf/t of mass and
co-efficient of adhesion is 0.24 and that of -dynamic resistance is
0.175. Calculate the power the locomotive has {o develop. if the same
train is moving downhill at the same speed {(on the same track), brakes

. are applied, on the locomotive to bring the train to rest. -Calculate the
gross braking effort, the effective retarding force, the rate of
retardation, the stopping time and the stopping distance. (12 Marks)

0] If a double acting reciprocating pump is operated -by coupling a
75 H.P. motor of 1,440 rpm through a gear box of 1: 10 gear ratio,
when the diameter of the pump is 200 mm, length of stroke 30 cm, slip
7%, manometric efficiency 0.75 and density of liquid is 0.85 glcc,
calculate the maximum height to-which the water can be raised.

(10 Marks)
(i) Discuss the salient features of design of an efficient underground
pumping house? (6 Marks)
' OR
(i What angle should the impellers of a six stage backward biaded

centrifuga!l pump make with the tangent, when the diameter of the
impeller is 600 mm, the manometric efficiency is 0.72, radial velocity of
the discharge is 2.25 m/s, 4 pole motor operating at 50 Hz is used,
discharge capacity is 4.0 m*minute and the total head of water 240 m.

Also calculate the width of the impeller. (10 Marks)
(i) Give a schematic diagram of a pumping system and state the
functions of each component of the system. {6 Marks)
Write short notes on any TWO of the following :
0] Design and maintenance of Flame Proof apparatus.

(ii) Earthing of electrical apparatus and circuits.
(iii) Distribution of electricity in mines.
- OR
Wirite short notes on any TWO of the following
0] Gravity Transport.
(ii) Construction of different types of steel wire ropes and their fields of
application.
(iii) Flexible cables.
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