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FIFTH SEMESTER
MECHANICA/L ENGINEERING
ME 55 — APPLIED HYDRAULI(;S AND PNEUMATICS
(REGQMTIONs 2008) ‘

Time : Three hours Maximum : 100 marks
Answer ALL Q\{estions.

RAR‘PA — (102 =20 marks)

1. Whyis hydrau/hc power especially useful when performing
heavy work" i

;

2. What are the four prifary functions of a hydraulic fluid?
3. Classify positive displacement pumps.

4. How are single acting cylinders retracted?

5. What is a solenoid? State two applications of it.

6.  What is ladder diagram?
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11.

State Charles’ law and Boyles’s Law.
Draw a neat sketch of typical quick exhaust valve symbol.
Define fluidics.

What are the problems caused by gases in hydraulic
systems?

PARTB— (5 >;/IG R\SO\marks)

(a) (@) State Paéqal‘s law. In the hydrauhc jack shown
1, & force of 100 N .is exerted on the
small: piston. Determine the upward force on
the large piston. The area of the small piston is
50 cm?, and the are of the large piston is
+500 cm?, If the small moves 10 cm, how far will
the large"piston move? Assume the oil to be
incompressible. (10
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Compare the use of fluid power to a
mechanical system by listing the advantages
and disadvantages of each. )

Or

State the Darcy’s equation. How are head
losses in laminar and turbulent flow assessed?
Find the head lossesdue to friction for a 50 m
length of pipé with 50 mm diameter in which
oil (u = 0.001 mi?/s) is'flowing at a velocity of
5 m/s. Also find the Reynolds number. (10)

What are the differences bétween a liquid and
a gas? Name two advantages and two
disadvantages that air has in comparison to oil
when'used {n\a fluid power system. ®
. ~ .

How is the caz;ability of a variable
displacement pump affected by the addition of
pressure  compensation? What is the
theoretical flow rate from a fixed displacement
axial pistoﬁ pump with nine-bore cylinder
operating at 2000 rpm? Each bore has a 15 mm
diameter and the stroke is 20 mm. (10)

With a neat sketch, discuss on gear motor.
What are the main advantages of gear motors?

®

Or
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With neat sketches, explain the working
principle of :

(1) Tandem cylinder

(2) Telescoping cylinder

(3) Double acting cylinder and

h

“ Cylin/der cys’lﬁonipg‘ (10}

What determines the speed of a hydraulic

motor? Alﬁo define the displacement and

torqueé ratings (\)f a hydrauli¢ motor? )
S

Di@pusé on any two flow control valves with

~neatske\tches4 S ¢1V)

Draﬁv symbols for the hydraulic elements :
1Y Shinttle vale

2) Solenoid actuated three position, spring
centered four way direction control valve,

and
(3) Pressure reducing valve. 6)

Or

4
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Define accumulator and explain the principles
of various types of accumulators. (10)

With neat a sketch, explain pressure
intensifier circuit. ©)

Discuss on speed control through pneumatic
circuits and air-oil intensifier. {10)

With a neat /sketch, explain the working
principle of air'lubricator. ©)

Or

State the steps involved in désign of pneumatic
circuits by cascade method. Use this method to
design a system in which cylinder A is used to clamp

Ahe workpiece; cylinder B is used for drilling and

cylinder C removes the work piece from the station.

@

(i)

16)

Diaw a neat sketch of pneumaric circuit and
ladderdiagram for dual cylinder sequencing.
(10}

In the context of Troubleshooting of pneumatic
circuits, state the causes and remedies for

unusual noise and inadequate performance. (6)

Or

;
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Consider an electro hydraulic servo system, discuss
on components, general block diagram of complete
system, deadband and hysteresis, system accuracy,
tracking error, and positional versus velocity
systems. ey





