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What is point of“e\:p‘g“yrrency? Explain equilibrium with respe(gt“ébgfour force member.
N ,;;;X =/ (06 Marks)

For the mechanis fr@&vn in Fig.Q1l(b), find the req t € /7input torque for the static
equilibrium. The 1:&;@5 and AB are 250 mm and-65% mm respectively and force is
’e A \\B ™~ v 7/
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Fig.Q1(b) (10 Marks)

Explain the following terms witﬁilggﬁ\apect to I.C. Qng;ﬁe

i) Piston effort i) Crank effort N, (04 Marks)

gy ) ) (€% . .
The crank and connecting r‘?d éf a vertical single C)éﬁrdﬁg\gas engine running at 1800 rpm

are 60 mm and 240 mm §p§:g\'1*vely. The diameter of }be”’gjston is 80 mm and the mass of
the reciprocating parts éf

V}’/kg At a point during thém@@}r stroke, when the piston has
moved 20 mm from glietap/dead centre position, the pregsufCon the piston is 800 kN/m?.
Determine: i) Net forbe?gﬁ"the piston, ii) Thrust in the coﬁ{éec% ng rod, iii) Thrust on the
sides of cylinder V{{a}/l%) iv) Engine speed at which the above ﬂﬁg’s‘ are zero. (12 Marks)
SN ~ /\’;‘5 .

/i\§£/ Module-2 </i \\>
Why is balancingof rotating parts necessary for high speed engine®™™ (02 Marks)

—~

A shaft carkjgs,our masses A, B, C and D are 200 kg, 300 kg, 280>kg and 360 kg

respecti\;g‘@gw_@x/olving at radii 90 mm, 70 mm, 100 mm and 120 nftﬁ,w_rj%jpectively. The
distancpyg"d(ﬁ”the plane A are 270 mm, 420 mm and 720 mm. Angle befWween the crank A
and Bﬁéﬁ;}‘,/B and Cis 75 °, C and D is 130°. Balancing masses are placedQ%@,;}mn and 100
mm\\f(oﬁf’D and A respectively. The distance between them being 500 i —Find the

%

baigt\n\c}f)g masses and their angular position, if they are placed at a radius of 100 oy
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4 &=What is “primary balancing” and “secondary balancing” as applied to balancifig” of

b.

reciprocating masses? (04 Marks)

The pistons of a 4-cylinder vertical inline engine reach their uppermost position at 90°

interval in order of their axial position. Pitch of cylinder = 0.35 m, crank radius = 0.12 m,

length of connecting rod = 0.42 m. The engine runs at 600 rpm. If the reciprocating parts of

each engine has a mass of 2.5 kg. Find the unbalanced primary and secondary forces and

couples. Take central plane of engine as reference plane. (12 Marks)
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Pefine the following terms: i) Total fluctuation of speed, i) Coefficient oﬁg“ﬂ ctdation

- (kayergy, iii) Coefficient of steadiness. ~ (06 Marks)
b.

heturning moment diagram of single cylinder double acting engine ¢ %51@)% of two
ig\&sﬁes triangles. The maximum turning moments are 2000 Nm and 1500 0Nmyrespectively.
When thg engine works against a uniform resistance at a mean speed rpm. Find,

powér uf the engine, maximum fluctuation of energy and mass of(ﬂ?&ﬁeel. Radius of
gyratiotr i (-95 m and the fluctuation of speed is limited to 1% of mean ed. (10 Marks)
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What is the /.@y} of a governor? How does it differ from that&%ywheel? (04 Marks)
In a Hartnell ”//, ifor, the length of ball and sleeve arms are 12 @510 cm respectively. The
distance of fulcrgmQf the bell crank lever from the govem@f:z:@é}'s is 14 cm. Mass of each
governor ball is 4'kg, when the governor runs at the mean %@%of 300 rpm, the ball arms is
vertical and sleeve a \"i}i orizontal. For an increase speef&\\o\\f\"\ % of mean speed, the sleeve

moves 10 mm upwar f/{eg kct the friction. Find: 6\\‘/‘

i) Minimum equi]ibriﬁ@ﬁﬁggs\l, if total sleeve moveﬁj{ngis 20 mm.

ii) Spring stiffness. (1 PN
iii) Sensitiveness of goverr}oﬁg RSN
iv) Spring stiffness, if govern \(_Ls{jb be isochro(\w?%;(mo rpm. (12 Marks)

“\"Moduled® -
Explain the following: (i) Pivot bea ,g:é %ig):g‘;rmar bearing. (06 Marks)
In a thrust bearing, the external and i hat'diameter of the contact surfaces are 300 mm and
200 mm respectively. The total axial load is 100 kN and the intensity of pressure is
250 kKN/m?. The speed of the shaft isg\()\d\ o and coefficient of friction is 0.05. Assume
uniform pressure theory. Calculatef’i(_’%libﬁlr’hﬁﬁ ‘of collars required, (ii) Power lost due to
friction (\vf;’ &5 o (10 Marks)
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Write a short note on power ,t,r?argmfssmn chains. s&(/ N (06 Marks)
A belt drive is required to{ﬁ'\ansmit 10 KW from a@r running at 600 rpm. The belt is
12 mm thick and has a @ss-?éensity of 0.001 grams/rth «Safe stress in the belt is not to
exceed 2.5 N/mm’. D@g&é‘? of the driving pulley is 25@@}1, whereas the speed of the
driven pulley is 220 gfp:\im}"l‘wo shafts are 1.25m apart. The c@e}fﬁcient of friction is 0.25.

SN, et
Determine the width of thé belt. \S (10 Marks)
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' Module-5 e /,)jf)
A rear engine (aéfg bile is traveling along a track of 100 mm ‘rﬁgg@\._rbadius. Each of four
road wheels h@}fﬁj oment of inertia of 2 kg-m’ and an effective‘diameter of 60 cm. The
rotating paft Wfthe engine has a moment of inertia of 1 kg-m’. The engir?“ axis is parallel to
the rear axl Bhe crank shaft rotates in the same sense as the road whe J\swfﬂ\)e gear ratio of
engine ‘éb?b\a@k axle is 3:1. The mass of the vehicle is 1500 kg and has ite centre of gravity

500 nfs /@ﬁwe road level. Width of track is 1.5 m. Determine the limit?ng&@ﬁéed of the

vehitle arsund the curve for all four wheels to maintain contact with the read‘sfggfape, if this
15}'11@1;6 mbered. %f(lﬁ Marks)
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~Iha four stroke petrol engine, the crank angle is 4° after top dead centre, when the lgtior

o
A

valve opens and 50° after bottom dead centre, when the suction valve closes. The lift 1

10 mm, the nose radius is 2.5 mm and the least radius of the cam 20 mm. The shaft rotates a:

600 rpm. The cam is of the circular type with a circular nose and flanks while the follower i:

flat faced. Determine the maximum velocity, maximum acceleration and retardation of the

valve. What is the minimum force exerted by the springs to overcome the inertia of moving

parts weighing 250 gm? (16 Marks
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