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Attempt one question from each Lol Al questions
carry equal marks, Assume suitable data wherever
necessary.

Unit—1

Differentiate between piston efforl, crank effort and
crank pin effort. o

An IC engine working on four stroke Otto cycle has 2
bore of 25 cm and stroke of 50 cm. The length of
connecting rod is 100 cm and mass of receprocating
parts is 80 kg. The crank rotates at 240 v. p. m. The
compression ratio is 5, the gas pressure at the end of
constant volume heat addition s 30 % 10° N/m?,
Suction pressure is — 0-1 X 10° N/m* and exhaust
pressate is 1-5 x 10*N/m?% The law of compression
may be assumed as PV13 = constant. Atmospheric
pressure being 1-03 x 10° N/m?. Find the turning
moment on crankshaft when crank has turned 45° from
IDC during power stroke. i4

=

Or

A three cylinder single acting engine has is cranks sei

equally at 1207 and it runs i 600 r. p. m, The torque crank
angle diagram for cach cycle is a triangle for the power
ciroke with maximum torque of 90 N-in at 60° from dead
centre of corresponding crank. The torgue on return stroke

is sensibly zero. Determine : 20

(i) Power developed.

(if}) Coefficient of fluctuation of speed, 1f mass of flywheel
is 12 kg and has radius of gyration of 80 mm.

(iit) Coefficient of fluctuation of encrgy.

(iv) Maximum angular acceleration of flywheel,
| Unit—11 |

3. (a) Explain  hriefly the following termis relating (o |

Guovernaors : .10
(i)  Stability (i1) [sochronism
(it} Hunting {iv) Controiling force

(b) In a Porter governor, upper and lower arms are 200 mm
and 250 mm respectively and pivoted on asis of
rotation. The mass of central Joad is 15 kg and mass
of each ball is 2 kg and friction of sleeve is equal to
load of 25 N at sleeve. If limiting inclination of upper
arms 1o the vertical are 30° and 40°. Find taking
ftiction into account, range of speed of governor, 10

Or
4. (a) What i¢ power of a governor ? How is it determined 7 8
{b) In a spring loaded Hartnell governor; the extreme radii

of rotation of balls are 80 mm and 120 mm. The ball
arm and sleeve arm of bell crank lever are equal in
length. The mass of each bail is 2 kg. I the speeds at



L3l

o extreme positions are 400 and 420 1, p. m., find
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?}, o L ) L2 8. (4} Derive an cxpression for friciion moment jor a flat
$1)  dalbat eompressian of ceniral spring. collur bearing in terms of inner rudius ry, oufer rudivs
{it) Spring constanl, rs, axigd threst Woand coefficienc ol friction g, Assume
Unit - TIL pniform intensity of pressure. 1
5. A shaft carries four masses (n paraiiel planes &, B, C and (b} What is » clurch ? State its different types. Describe u
D in this order along its length, The masses at B3 and C are single plate cluteh with the help of diagram. 1
18 kg and 12-5 kg respectively and each has an eccentricity Unit—V '
of 60 mp. The musses at A and D have eccentricity of 80 mm. o P et
The angle between mausses at B and C is 1007 and that Y. (a) Bxplain the phenomena of “Slip and "“Creep” in @
between masses at B and A is 19(0°, both being measured belt. W
in same direction. The axial distance between plane A and (Lj 2+5 kW of power is transmitted by a open belt drive,
B is 10 mm and hetween B and C is 200 mm. 1f shaft is The linear velocity of the belt is 2-§ nvs. The angle of
in complete dynamic balance, determine ! 24 fup of smaller pulley is 1657 The coelficient of friction
(i) Magsitude of masses 4l A and D is 0-30. Determine the etfect of power transmission in
¢ ¢ . . ~ ' 3
(i) Distance bet | A and D the following cases : i}
istance between planes A and B. . . . o ‘o § ’
0 Aneul . p ‘ rgpvonlme.com (i} Tnitial tepsion in belt is inereased by 8%,
iii) 4 ' pos 158 @ L . ) ‘
(ili) Angular position of mass at I (i) Angle of lap is increased by 8% by use of an idler
Or pulley. for same speed and Lension on the right
) ) , side.
6. (2) Discuss baluncing of V-engines. 10 0
» - . . . - N - . v r
(b} Explain principle of balaacing of Ialine engines i ) _ , .
brief 10 i, (a) Discuss “Jump phenomena’” in cams. o
Unit —1IV (b} Differentiute between brake and dynanometer. 4
_ ‘ o o _ (¢} In a band brake one end of hand 1s attached at the
/- (a) Explain the term triction circle and friction axis. What fulerumm: of braking lever. The angle of contact of band
is their importance. in force analysis 7 16 with brake is @ and coefficient of friction between band
(b) A cone clurch with @ semicone angle of 5% transmits and drum is 4. While braking force is applied at the
© 10 KW at 600 r, p. nx. The normal pressure intensily end of the lever. the tight or stack suje o§ band
hetween surfaces in contact is oot to exceed 100 kN/m? tightned depending upon direction of rotation of drun,
The width of the friction surfaces is haif of the mean S.h“w Hhat the k‘mraktng :’?;qu when ihe !?rake tever
diameter. Assuming & = 0-25, determine : i0 tightens slack side s 77 Lmes the braking torque,
: . . o ' ' when the brake lever tightens the tight side. 10
(i} Outer and inner diameters of plate.
{ii) The axial force to engage clutch. ME — 505 15,300



