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Instructions to the candidates:
1) Answer Q. 1 or Q. 2, Q. 3 or Q. 4, Q. 5 or Q. 6, Q. 7 or Q. 8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

Q1) a)

b)

c)

[Max. Marks :70

Draw ISO symbols for the following components:
i)

4×2 hydraulically pilot operated spring spring offset DCV

ii)

Gas charged accumulator

iii)

Pressure reducing valve

iv)

Bi-directional hydraulic motor

v)

Pressure compensated flow control valve

vi)

Quick Exhaust valve

Explain what do you mean by:
i)

Positive displacement pump

ii)

Variable displacement pump

[6]

[6]

An 8 cm diameter hydraulic cylinder has a 4 cm diameter rod. If the
cylinder receives flow at 100 LPM and 12 MPa, find:
[8]
i)

Extension and retraction speeds,

ii)

Extension and retraction load carrying capacities
OR
P.T.O.
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Q2) a)

Draw a simple hydraulic system showing all its essential components
and explain the function of each.
[6]

b)

Draw an ISO symbol of a pressure intensifier. Explain its working. [6]

c)

A hydraulic motor has displacement of 164 cm3 and operates with a
pressure of 70 bar and speed of 2000 rpm. If the actual flow rate consumed
by the motor is 0.006 m3/s and actual torque delivered by motor is 170
Nm, find:
[8]

Q3) a)

i)

Volumetric efficiency,

ii)

Mechanical efficiency,

iii)

Overall efficiency,

iv)

Actual power delivered by motor.

Explain the different methods of DCV actuation.

[6]

b)

Draw a neat sketch of Actuator locking circuit and explain its working.[6]

c)

Explain regenerative circuit with a neat sketch.

[6]

OR
Q4) a)

Classify different types of control valves used in the hydraulic circuit.[6]

b)

Draw a neat sketch of Pump unloading circuit and explain its working.[6]

c)

Explain with neat sketch cylinder synchronization circuit with two
cylinders connected in series.
[6]
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Q5) a)

Draw and explain a throttle-in circuit used in pneumatics.

[6]

b)

Sketch compressed air generation and distribution system.

[6]

c)

Explain in short any two applications in industry requiring vacuum for
their operation.
[4]
OR

Q6) a)

Explain the application of Shuttle Valve with a typical circuit.

[6]

b)

Explain the need of using FRL unit in pneumatic system. Also draw its
ISO symbol.
[6]

c)

Differentiate between hydraulic and air motor.

[4]

Q7) A machine tool cross slide is moved by means of a hydraulic system. The
motion of the cylinder is as follows:
[16]
a)

Initially it moves through a distance of 250 mm against a load of 10 kN in
about 5 sec.

b)

It is followed by a working stroke of another 120 mm against an effective
load of 25 kN. The feed rate during this part of the stroke is required to
be 1m/min.

c)

The return stroke is as fast as possible.
A meter-out circuit is used for speed control. Draw a circuit which will
fulfill these requirements. Select different components used in the circuit
from the data given. Mention ratings of components in case it is not
available in the given data.
OR
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Q8) a)

b)

Draw a simple hydraulic circuit which will operate a hydraulic cylinder of
a machine. The load during the forward stroke is 20 kN and that during
the return stroke is approx. 10kN. The forward and return speeds are
about 3.0 m/min and 5.0 m/min. respectively. Total stroke of the cylinder
is 300 mm. provision is required to hold the cylinder any where in between
the end positions. Select different components from the data given.
Specify ratings of the components in case it is not available.
[10]
Label the components and analyze the circuit shown in Figure 8b.
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