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PART - A (2 X 10 = 20 Marks)
Explain the reasons for the growing popularity of hydraulic power in both opencast
and underground mines world over.
Explain the principle of operation-of jack hammer drill with a-schematic diagram.
Define the terms space and efficiency factors with reference to steel wire ropes and
explain their importance in the construction -of the ropes.
Calculate the diameter of a round strand rope with fibre core to haul 10 loaded tubs
(with a mass of 3,000 kg) against a gradient of 1 in 10 at an acceleration of 0.5 m/s®.
The factor of safety of the rope is eight and the rope constants k = 0.37 and s = 51.
Assume the breaking strength of the steel to be 1570 MN/m? resistance to be 1/75.
Assume if any other data is missing.
Name the special safety provisions to be provided for man-riding systems and state

. the purpose of each of it.

Compare trolley wire and diesel locomotives.
What are free steered vehicles? Compare them with other types of transport systems
used in mines.
Define the term suction head with reference to a pump. State the parameters that
influence it and how?
State the facilities to be provided in an underground pumping station and briefly
explain the purpose of each of the facility.
Explain the |mportance of earthing with reference to electric equment and circuits in
the mines. State the provisions of IER regarding earthing.
PART - B (16 X 5 = 80 marks)
0] Explain the lmportance of co-efficient of adhesion with reference to
locomotives. (4 Marks)
(i) Calculate the maximum size of a train a locomotive of 30 t mass can pull up-a
gradient of 1 in 50, if the co-efficient of static and dynamic friction are 0.22
and 0.17. The running resistance of the locomotive is 55 N/tf. Also calculate
the motor power required to drive the locomotive at a maximum speed of
60 kmph. Assume the mechanical efficiency to be 80% and rate of
acceleration to be 0.75 m/s®>. When the same train is moving down the same
track at the same speed if brakes are applied, calculate the rate of retardation,
the stopplng distance and the stopping time. Assume missing data, if any.
' (12 Marks)
@ - () What is the maximum uphill gradient on which a balanced direct rope
haulage can operate if it has to produce 2.00 lakh tonnes annually.
Assume the tub. friction to be 1/55, rope friction to be 1/18, mass of
each tub is 700 kg, carrying capacity of each tub is 1.4 t, rate of
acceleration is 0.75 m/s®, length of the haulage plane is 900 m,
electrical and mechanical efficiencies to be 90 and 75% respectively.

Assuinie the missing data. if any. v {12 Marks)
(i) How are mine tubs classified? Explain the construction of any one of
them. (4 Marks)
OR -
(b) (i) Calculate the maximum number of tubs a reverse pulley hauler of the

“following configuration handle per trip while pulling the loaded tubs up
hill. Length of the haulage plane — 500 m, gradient of the haulage



13.

14.

15.

(@)

(b)

(a)

(b)

(a)

(b)

(i)
0]

(ii)

(i)
(ii)
()
v(ii)
(i)
(iv)

(@

(ii)

plane 1 in 5, mass of empty tub — 500 kg, pay load of each tub - 151,
co-efficient of tub friction 1/60, coefficient of rope friction — 1/12, mass
of the rope 4.15 Kg/m, H.P. of hauler motor-150, gear efficiency - 0.8,
electrical efficiency 0.92, maximum speed of the hauler 10 Km/h and
rate of acceleration 0.1 m/s®. Assume missing data, if any. (12 Marks)

Briefly explain the procedure to make white metal capel. (4 Marks)
What is a flexible cable? State the provisions of Indian Electricity Rules
relating to flexible cables. (12 Marks)
State whether the following are FLP or Intrinsically safe (4 Marks)

Florescent lamp | Electric cap lamp | Diesel locomotive

Exploder Jack hammer drill | Switchgear of a hauler

Signal bell | Pump motor

OR

Explain the construction and maintenance of flameproof electrical
equipment. ' ‘ (12 Marks)
State the provisions of IER with referenced to Voltage Limits. (4
Marks)
State the parameters that influence the resistance to water flow
through pipes. (3 Marks)
Name the fittings of an air receiver used with a compressor and state
the functions of each at it. _ (3 marks)
Explain the purpose of an air vessel with reference to a reciprocating
pump. ’ - {4 Marks)

Calculate the power to be supplied to the six pole motor of a three-
throw piston pump, if the dia. of the cylinders is 200 mm, stroke length

25 cm, slip 6%, manometric efficiency 70%, electrical efficiency of the

motor 90%, total head to which the water is fo be lifted is 60 m and dia.
of the piston rod 30 mm. Assume missing data, if any. (6 Marks)
OR

Explain the construction and operation of a backward bladed
centrifugal pump. The answer should also include the steps to be
taken to overcome fateral thrust. - (8 Marks)
Calculate the head developed per stage of a backward bladed
centrifugal pump if the radial velocity of discharge is 2.4 m/s, dia. of
the impeliler is 320 mm, 6=28°, the pump is run by a four pole AC
motor, quantity of water handled is 3.5 m¥minute, suction velocity is
1.7 m/s and the manometric efficiency is 75%. Also -calculate the width
of the impeller, diameters of the suction and delivery pipes. Assume
the missing data, if any. . (8 Marks)

Write short Notes on any THREE of the following
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(i)
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Flattened strand rope.
Forward runaway.
Loading station of a ropeway.
Hydraulic elevator.

OR

Write short Notes on any THREE of the following

(i)

(if)
(i)
i)

Exhaust conditioner.
Backward runaway.
Diamond crossing.

- Gravity transport.
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