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Note: i) ~ Attempt any five questions.
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- 11) Al questions carry equal marks.
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| 111) In case pf any doubt or dispute the English version

question should be treated-as final.
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What do you mean By dynamically equivalent system?
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The leﬁgths of crank é.nd connecting rod of a horizontal

_ reciprocating engine are 210 mm and 1.0 m respectively. . '

The crank is rotating at 420 r.p.m. When the crank has
turned 30° from the inner dead centre, the difference of
pressure between the cover end and piston end is 0.4 N/
mm?Z. If the mass of the reciprocating parts is 100 kg and
cylinder bore is 0.4 m, then calculate:

i) Inertia force
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ii) Force on piston

~_iii) Piston effort

iv) Thrust on the sides of cylinder walls
v) Thrustinthe connecting rod

vi) Crank-effort and Neglect the effect of piston rod
diameter and frictional resistance.
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Define and explain the followmg terms relating to
goVvernors:

iy Stability
ii) Sensitiveness
iii) Isochronism
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iv) Hunting
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b) Provethat thc sensitiveness of a Proell governor is greater
than that of a Porter governor.
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a) Write short r.{otc on ‘coefﬁcicnt of inSensiti\'feness‘ of
gOVernors.
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b) Explain why only a part of the unbalanced force due to
reciprocating masses is balanced by revolving mass.
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A Proell governor has arms of 300 mm length. The upper arms
are hinged on the axis of rotation, whereas the lower arms are
pivoted at a distance of 35 mm from the axis of rotation. The
extension of lower arms to which the balls are attached are
100 mm long. The mass of each ball is 8 kg and the mass on the.
sleeve is 60 kg. At the minimum radius of rotation of 200 mm,
the extensions are parallel to the governor axis. Determine
the equilibrium speed of the governor for the given
configuration. What will be the equilibrium speed for the

maximum radius of 250 mm?
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Determine the maximim, minimum and a%fer:age pressure in
plate clutch when the axial force is 4 kN. The inside radius of
the contact surface is 50 mun and the outside radius is 100 -
mm. Assume uniform wear. . .
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6. a) . Describe with sketchés one form of torsion dynamometer

and explain with detail the calculations involved in ﬁndmg
= - the power transmitted.
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b) A single cylmder two stroke vertical engme a bore of 30
cm and a stroke of 40 cm with a connecting rod of 80 cm
long. The mass of the reciprocating parts is 120 kg. When
the piston is at quarter stroke and moving down, the
pressure on it is 70 N/cm?. If the speed of the engine

- crank shaft is 250 rpm clockwise find the turriing fnoment
on the crank shaft, Neglect the mass and inertia effects
on connectm g rods and crank.
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8. A cam consists of a circular disc of diameter 75 mm with its
centre displaced 25 mm from the camshaft axis. The follower
has a flat surface (horizontal) in contact with the cam and the
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7. The fbllb#ving data refer to two-cylinder locomotive lwith crank

90°. Reciprocating mass per cylinder = 300 kg, Crank

* radius = 0.3 m, Driving wheel dia. = 1.8 m Dist. between
cylinder centre lines = 0.65 m Dist. between the driving
wheel = 1.55 m. Determine:

i) . The fraction of the recmmcatmg masses to be balanced,

if the hammer blow is not to exceed 46 x 1[}3 N at

96.5 ki/hr. https://www.rgpvonline.com
ii) - The variation in tractive effort.
iii) THe maximum swaying couple.
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line of action of the follower is vertical and passes through

the shaft axis as shown in Figure 1. The mass of the follower -

is.2.3 kg and is pressed downwards by a spring which has a
stiffness of 3.5 N/mm. In the lowest posmon the spring force
is45N.

i) Derivean exprcssmn for the acceleratlon of the follower
' in terms of the angle of rotation from the begmnmg of
the lift.

i1) As the cam shaft speed is gradually mcreased avalueis
- reached at which the follower begins to lift from the cam

surface. Determine the camshaft speed for this condition. -
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Figure 1 (R 1)
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