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Paper / Subject Code: 32601 / Internal Combustion Engines  aiktcdspace.org

T-£ Sem~Y~ Choice Bz -vM.-Elﬁ\ ?J;/”/!J

Time : 3 Hrs Marks ; 80

Note: 1 Q.No.l is compulsory,
2. Attempt any Three question from Q.No.2 to Q.No.6
3. Make suitable assumptions if required

Q.No.1

a)
b)
¢)
d)

¢)

Q.Nou.2 a)

b}

c)

QNo.3 a)

b)

77363

Selve Any Four (5%4)
Define the following terms.
i) Strake ii) C.R. iii) TDC iv) Clearance Volume v) Displacement Volume,
List the types of combustion chamber for S. 1. Engine and illustrate any one.
Classify the diesel injection system and illustrate any one.
State advantages and Disadvanlayﬁs of HCCI Engine
List five reasons why there &rﬂ.‘ﬁﬂfmﬁisqions in the exhaust of an automobile.
‘i'a:'-;ﬂl

State the reasons tkw,‘.mkl ‘_ 'g}rc' _‘ﬁ;’;}?‘h lower than the air standard ~ (10)

cvele eTTerg;}ﬁ-ELﬂh mn}ﬂ.:i wquﬁahddliﬁn@ﬁ’?‘wmal engine cycle and

fir atunddr%ﬁg b f- .5__

| ?‘_5,3 ﬁn el f;?“ of §N-m. The (0
€r en gy CLOPE e =11, i

g s g

A sing

percent z’E re,‘:ar brake poiwer Sl =l
=_-E: PH il | »U

Why d iﬁL optimuim Bld,ﬁtl
Hlustrate the

J1 c o]
- V plots. State harlw ur&nmk

Evaluate the air-fuel ¢ IWWMWM ;.nﬁi' L;,EmdLr air cooled engine with — (10)

fuel consumption time for 10 ce as 20,0 see. and air consumption time for 0.1 m’

I1 Iﬂw‘n ﬂl&-m?—hguun[_ conditions? ~ (05)

&
the help of P-B and P (10)

s 16.3 sec. The load is 16 kg at speed of 3000 rpm. Also evaluate brake specific
fuel consumption in 2/kWh and brake thermal efficiency. Assume the density of
airas 1175 kg/m” and specific gravity of fuel to be 0.7. The lower heating value
of fuel is 44 MJ/ke and the dynamometer constant is 3000,
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Q.Nod a)

b)

Q.No.s  a)
I)

77363

Paper { Subject Code: 32601 / Internal Combustion Engines aiktcdspace.org

Deseribe the Engine Pollution, list the methods to contral pollution and state the
ELIRQ and BHARAT norms.

A four-cylinder, four-stroke diesel engine develops a power of 180 kW at 1500
rpm. The his e is 0.2 kg/kWh, At the beginning of injection pressure is 30 bar
and the maximum cylinder pressure is 50 bar. The injection is expected to he at
200 bar and maximum pressure at the injector is set to be about 300 bar,

Determine the total orifice area required per injector if the injection takes place
over 15" crank angles. A
Use following assumptions: :

Catormjetor= 0,787 hr}" -

-, }!‘Hmnsphem pressure = | bar;

Eftective 41r:i.s|1r$ 3 erence over the injection
pEf'fﬂl.l. 1;;*" J
g o &
$5 e R,
i : oy ]
List L\.l!dlgg( INYen r;hﬁg 5 "E*

Anoarr cm;ﬁww is h%!. .

cyele di en"nn "nrttij | ::” : il is ;Eﬂnn toa Cooler
e i

where 17 qper mim s TTheair |
Part of :h%: flow is used o supesnshag
efficiency o#%2BINEH (1 4 uipivy

The engine, which has

as a4 volumetric
5°C and 1.75 bar.
FT0 mm stroke runs ar
2000 rpm and delivers ulpm torgue of T30 1 ’Nﬁ Wﬁu mechanical efficiency of
engine is 80%. Fvaluate — / MUM H..M E:

(i) The indicated mean effective pressure of the engine;

(i1} The air consumption rate of the engine;

(iii) The air-flow into compressor in kg per min,
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Q.No.6

77363

a)

b)

[ Y iktcdspace.org
Paper / Subject Code: 32601 / Internal Combustion Engines 2%°0°P2

State the necessity of engine cooling and disadvantages of overcooling (05)
The following readings were recorded during a trial on a single cylinder, 2-stroke  (15)
Diesel Engine.

Power supplied by electric motor for motoring at rated speed = 1.5 kW:

Rated speed = 500 rpm: Net load on brake = 225 N: Diameter of brake whee| =

100 em; Rate of cooling water through engine jacket = 13.65 kg/min; Rise in
lemperature of cooling water = 10°C; Fuel consumption =2 kg'h; C.V, of fuel

used = 43000 klkg: AGF ratio = 32:15 Cpa fpases) = 1.006 kifkgoC: Exhaust gas
temperature = 345°( Ambient et

erature = 25°C and Ambient pressure = | har:
Take L= D =30 mm Determ{ges

5 , : ROy
(i) Mechanical Effici ;ﬁ,&'ﬂ. gl [k
{ifi}BrﬂchpLﬂ:{} chdonsutipticr

1_;:'] Eﬁfﬁa{} efficiency

g
‘ Ifrfk‘ : Itective pressure
1L i
e bagis. C;:,c} ;
3 A e

Wi "

‘ 1 3% H'qr ; ‘E
Uy M S
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TESem-v— cho'c Basd — Medn
{3 Hours) [Total
marks: 80]
Instructions:
I Question 1 compulsory.
2. Attempt any three questions from the remaining five questions.
3. Assume suitable data, if necessary.
4. Figures/sketches carry weightage.
Q1) @) Consider the characteristic equation s* +253+(4+k)s*+95+25=0 , using the Hurwitz
stability criterion . determine the range of *k” for stability.
b)  Differentiate between open loop and closed loop system with examples,
¢)  Explain the following terms with respect to the measuring system:
i) Span and Range ii) Drift and '!'ilﬁis_.hn]d
Q2) a) Explain the construction and wurkiné-‘;.ﬁf_gl}ijgalc Flapper with a neat sketch
b)  Hlustrate the working principle sOFt =ngoder with a neat sketch
il ': I 1
¢} Ilustrate the terms state ﬂ‘&&ﬁiﬁﬁ]@“ (] Ef{'..gr@ reference to state space
modelling of a contro| sygetuct * Lt R ”1-“'5;}an__ )
Q3) a) Explain the mnstrl.qﬁ#_r@’?ﬁntu;gal.--qr:c_i._g-'hxksi_{ig:'m!_t'a "I’ﬁliipﬁ?q Gauge" for
pressurc measurafgentt’ = LLAetEa PIT " A
o T : PN - :

b) A McLeod Gap s thgi';t# @ﬁp]flﬂry_%lﬂﬂ X 107% m?
and mﬂq‘tﬁurii]m@lilr}- diamete of julﬁ";ﬁiiiﬁaressu; ifdicated when the
n:ndinig uf‘rlm:-mg_aa.uriug ca:u'}_i_i]i i e mximiéﬁmnura is used.
What is the ¢ uj'__,_-ﬁ'lhu cx;mLﬁ?r | % :gm uf‘;.ErEure'?

€} Hlustrate the grﬁng of Ultrh§onie flen -.-.'E

A
-
Q4 a)  Iustrate the %lruu:iuna! features a i ,-,E-em sketch

b)  Determine the va g : ; hown in flgure so
thatthe  maximum over the peak time is 2
sec, Assume that & ‘ ‘ T

=1 keo-m? L "':T | ﬂ\
J=1 kg-m?*, P,l’ MUMM : \“
Rzl " ] )
@ T 1w r
¢) ¥

2
A system is deseribed by ‘;?4- 1{}%7;-’ + 30y (1) =60 x(1) . find the natura) frequency
and damping ratio.
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800 (5+1) 10

For a system with Lt11'it}r feedback having , Gis) = m

Sketch Bode plot and determine G M., P.M and comment on stability.

10
B) A unity feedback system is represented by the equation Gi{S)= % . find (i)
tvpe of the system (if) static error co-efficients and steady state error for ramp input
of magnitude *5",
Q6) a)  Reduce the given block diagram to its cunonical form and hence obtain its 10
equivalent transfer function, for the block disgram shown below,
R(8) . b s
e o 1y -
| ¥is)
bl Obtain the state-spdites efined by the 10
equation g =-1
=2 .S
[ E 'i..,
I o
E = nE
pracks, |
& -
= =
% 5
u;*iﬁtsqt$ut W
Yay o
' Mumpm - W
77512 Page 20f2
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LG % TG Paper / Subject Code: 32603 / Heat Transfer aiktcdspace?orp / // / I j

(3 Hours ) [ Total Marks : 80 |

N.B.: 1) Question No. 1 is compulsory.
2) Antempt any THREE from question no. 2 to 6.
4) Use illusirative diagrams wherever possible,

Q1) Solve any Four :
4} What do you mean by Fouling in heat exchanger?
b) Differentiate between drop wise and film wise condensation.
¢} Define thermal resistance, thermal conductance, thermal conductivity and thermal
contact resistance.
d)  Define shape factor and state its physical significance.
¢)  Explain hydrodynamic and thermal boundary layer.

-
Q2) a) Derive 3 dimensional wnduclum equ&ijnn in Cartesian co-ordinates for a
homogeneous material. steady siath i
geneou erial, ste dﬁﬁ !;E]f ‘ "“.I‘
b) A 100 mm diameter %‘;& Elpt Issenvered by -fg?ﬂ of lagging. The inside
layer is 40 mm 1@{}%@:&“&“ él'majlu‘[mduw»ri:'frﬁ'&}w /m K. The outside
layer is 25 m@!ﬁﬁ. -m;i ims- a,‘flm:maI '__ﬂ-r_:cnfiu uF’-ﬂ%{ m K. The pipe
51 o P4 iy il <
carries steanin Eprewm 6? N “.1.‘ ""ll u.mpaa@n. The dutside
temperatureg @ynn i & "m:ﬁ“m {Ei m'pfnuf:!“iﬁm I'nng'gckﬁmme (a) The
heat lost rnﬂmm thﬂhamger 'Ir:mpr mﬂﬂrg.Juﬁlﬂ‘!fglPL ’T

Neglect the Hunccﬂi the! h:'aprpt | SETOTS * e

jp?d without heat generation.

|..z

s.!

=

¢) Writea -;Imr wic on Im]'mmmu. of 1

2
N:hu n and i pation in a straight
T e

fin of rectangular F’“"”‘W ne i
b) 3000 kg of water is h'-d[*ugFQ*MHrﬁlHThq{“hﬁ?‘%C by pumping it through a

certain heated section of a 25 mm diameter tube. If the surfiace of the heated

Q3) a) Derive n.'xpn.wu

section is maintained at 110 °C, estimate length of the heated section and the rate
of heat transfer from the tube to water,

The thermo-physical properties of water are: p = 9716 kg/m’;
p=10.355 x 10" ke/m-s: k = 0.667 Wim-deg: Cp=4195 lkg-deg.

Use Nu = 0.023 (Re) “* (pr) "4,

¢)  What is meant by eritical thickness of insy lation? Explain its significance,

77626 Page 1 of 2
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Q4) ) With the help of Buckingham 7 thearem show that for a forced convection 08
Nu=C (Re)" (Pr)"
bl A steel rod (k= 32 Wim K), 12 mm in diameter and 60 mm long with an insulated 08
end is to be used as a spine. It is exposed 1o surrounding with & temperature of
60'C and heat transfer coefficient of 55 W/m® K. The temperature at the base of
fin is Y5"C. Determine (i) The fin efficiency. (i) The temperature at the end of the
spine, (i) The heat dissipation.

¢} What are the assumptions for lumped capacity analysis? I}

Q35) ) Derive the relationship between the effectiveness and the number of transfer units 10

for a pargllel flow heat exchanger,

bl A sphere of 20 ¢cm diameter made .'IT'V_-_.;AL_inm initially at uniform temperature of 06

400°C is quenched into oil. The oil B pperature is 40°C. 17 the temperature of

the sphere is 100°C after S rl“:na E: ,mt?!e;u!”ﬁriem on the surface of the

sphere. Take Cp (. ke K

p e Cp “k} v

Use lumped paranglug ‘T}'ﬁis
o

o

¢} Forahemisph lﬁm:ttﬁ: 1 it
I'he Iluﬂlhph.ﬁ.__;ﬁ"nm 15 i fl‘w

L. - =] -
LS g
| 240 Ko hﬁéﬁ‘[“"“? N
| '.—i": i i) :{;@ net radiative

: e
heat lrﬂnﬁf}:r-iﬁrﬁr"lwr to r%g!, 1L E | e =
v = fL G =M
Q6) ) State and exFRinSte fan Hui[ i 7 jdnd RO S Gy . o4
by The radiative@ape factor of the circuls i AR wocelfhder of 10 em 04
digmetir and 111 N i of the curved

surface of the exli

ater and identify :

d)  Water (Cp = 4200 ) ke 'C |€r¥i‘rﬂﬂmnﬁlmm‘m exchanger at 38°C flowing 08

at 0.076 ks, It is heated by oil (Cp= 1800 ke “C) Mlowing at the rate of 0.152

¢)  Draw the boiling curyve nli'd}; '.diTTl:l@trhﬁiHng regimes, 4

ke's from an inlet temperature of |16°C. For an area of | m® and U = 340

W/m*C, determine the total héat transter rite,

77626 Page 2 of 2
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IRAIKTC Paper / Subject Code: 32604 / Dynamics of Machinery
Duration: 3Hrs Marks:80
Instructions:

i) Question No.1 is compulsory

i) Solve any three questions from the remaining
iii) Assume suitable data wherever necessary

iv) Figure to the right indicates marks.

Q.1 Solve any four questions from following

a)

h)

)

d)

)

b)

0.3 a)

76595

Explain controlling force diagram of governor?

r}"‘u.;npfu couple on a naval ship

l&! : 5 7 "' J;p...‘l of study for
ﬁ'}‘ ' : m‘iﬁlﬁf‘, f:?aud vibration,

.#hui~~| xf—f}é@(quenn ratio

-ﬂ

Derive an expression fur effect -

during pitching.

Explain why mechanig
engineers, H:rvr'h

Biaw and ey ﬂ‘ﬂn

suevies [or i #&h“u!uﬂwul

It 1ﬂv]5'|n|._t.ﬂj(ﬁEHm\r to

Lunurm*f.l:ut Wi [mg' heErel |
] |is! i :ﬂﬁi equﬂ‘@u o the

determin®H e [ m aka
connectifeg g
Find the mf8lal fie

"Hlbuml by
neglecting (1o

Figurel

(03)

(015)

(05)

(05)
(05)

(1)

(10)

Explain the various types ol instrumentation system for condition (1)

monitoring.

Page 1 of 2
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h)  The dise of torsionul pendulum has moment of inertia 600 kg-cn?! and s (10)
immersed in o viscous Muid, The brass shafi attached to it is of [oem
dinmeter and d40em long, When the pendulum is vibrating, the observed
amplitudes on the same side of the rest position for successive cveles are

o 0 . : : .
9 , 6 L4 ot Determine a) logarithmic decrement h}dumplg:g torgue mt
unnit velocity o) time period. Assuming for brass G=d4=410Nm2,

Q4 a) A vertical petrol engime 100 mm diameter and 120 mm stroke s Aoy
connecting rod 230 mm long. The mass of the piston is 1.1 K The speed
i5 2000 rpan. On the expansion stroke with a crank 20" from top dead
centre, the wis pressure is 700 KN/@m? . Determine fiet force on the piston,
resultnt load an the gudeeon pin. throst on the eylinder wall, speed abive
which ather thines remain sane, 1I|u‘hui-__wn|1 pin load would he reverse in
direction —

Find the maximum  (10)
Ml 1011, Assuine that

b) A machine of mass 305
stiffess ol an i-aul‘n.é’;.‘j.*"
damping ration 1I"h!t@1.
i) qh'
Q.5 a)  Derive the cymBHsr tor
Without dinmagh e &
b) A vehicle H-]::.'"".g'u".a:l o
profile w irTu E:I\ uluﬂ;lft"
moving will @ clociny ul
vehicle. |l ;‘:ﬁnplumiu'.ﬂ
ko 2

e . .
bl inele disk  (1m
e

1 "o
it!u‘!}-%f‘?inusnidﬁl {11y
E@chicle is
'1'lL'.‘||‘ ':% of the
Iiﬁﬁ nf V:il'iﬁf is S0
‘ e
- -
" .ﬁu besond (1
B cnd and one
sare S0 kgoand 25 ke
IS5 n i‘:‘g.:.p'.:l:li!.'elj, from the

WWHMFH‘MIH& dit's cetre of gravity is

20 mm from the shatt axis, If the pulleys are arranged so as to give the

Q6 a)  Ashah *-.up@nl h
bearing at cach ¢

at the middie of s [eng

and there centre of grogiy are 20 mm af
shaft anis, The centre imﬂ{_

static: balance. determine the angular position of the pullevs and the
dyvmamic thirce produced on the hearing when the shatt rotates ar 340 r.p.m,

b) A THartnel dovernor having a central sleeve spring and two right angled (1)
bell crank levers moves hetween 290 rpamand 300 ropam, for asleeve Lift
Of 15 mm. The sleeve arms and the bell drms are 8O mm and 120 mm
respectively, The levers are pivoted at 120 mm from the coverner axis and
the mass of cach ball is 2,5 ke, The ball arms are parallel to the gavernor
axis at the loswest equilibrium speed. Determing loads on the spring at the
lowest and the highest equilibrinm speed and stilfhess of the spring,

e AL LYY ]
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Paper / Subject Code: 32605 / Eleetive - [ Press Tool Design

Duration -3 hours
MN.B.

Marks -80

2

(1) Question No.1 is compulsory and Answer 3 Questions out of remaining 5 Questions,

(2) Assume suitable data wherever necessary
(3) Figurers to the right indicate full marks,

Q.1 a) Give reasons for any five of the fol lowing statements.

i) Grain direction of the strip is a consideration in locating the blank when bending

operation is required.
i) Guide bushes and pillars are always hardened

i1} Segmental die construction is preferred gver solid one picce construction.

iv) Compound dies are used for close tolerdnes work parts,

v) Ejectors is essential for U bending digm——
vi) Dowels are located diagonally across gac
vii) Pilots are always hardened. R it

b) Explain construction andkh Ring ofinverted.
5 ;

Q.2 a) Part shown in figurg %6 bie brodi
i) Draw an economied] #pip Tayout, C

rshecrSize 300x 7

1 206mm.
ii) Caleulate wonnagereqirired for thelapoill || ot A "".-'g'

Hi) Draw the following views'of progressive die. || |
Flan view of botfom @ssembly.arid settional front &levatiar)
o= LL= Y " T 10 e | (et

it e
ol | ¥

y = Ml TR = R e T e,
. ' .-u1

i1

SHEET SIZE:

r-‘“@ZP@ff&ﬁgive’ﬁ'&ﬁ{

ALL DIMENSIONS ARE [N MM
ULTIMATE SHEAR STRENGTH : 40 Kg/MM®

A 1200M

~ Q3 A)0.8 mm thick circular cup as shown in figure no. 2 is manufactured by using deep

drawing operation. Determine following.
i) Blank size
i) Percentage reduction
iii)  Number of draws
i) Radius on punches and dies

V) Die clearance, punch diameter and die opening size at each draw

76310 Page 1 of 2
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Paper / Subject Code: 32605 / Elective - | Press Tool Design

¥i)  Drawing force und blank holding force
(Yield strength of materis) - 350 N/mm?)
[

" |-—

e m
Fig .2
Béep Dravn Companant
ME\J {All Dimenclons are fr i)
N1,
Q4 A) A press is designed to offer 90 ton SF s at 20" crank angle with g stroke of 06

15em. Stroke is variable from lem |

abave i1s BDC Take stroke le |:I1
B) Explain various melh h& i

alculste mnnagc available when ram is dem
r-r

=

1,
LA

aperation. £1
A S mm thick MJ!; rq c j ': 1of cut 15 550 mm.
The shear stren ﬁ'mat erial 3 T nLL&; cu CE requirement with

the cutting b] rlg.lmcd ﬁt'- 5
C) Explain wnh‘fﬁgﬁl[p of

Q3 A) Dlrrmn:mm‘ba%u.u the ﬁﬂjt'

Fi';n t-@r&imtmﬁd ﬁﬂ“’

[} Coi ﬁnd Emhns.ﬂ ,
[1) Shuvifie and trimming e
I Hyd ,‘E

i1
drdidlic press and rnc::hzmu: i
B) A press has myg : ‘
varied from |2 - AE
determine minirn r i
C) What is direct pilog? WW re adv.mtag:.:; of dire W’ Why should indireet pilot be 05
sprmg loaded when yseq HﬁH’ Hmﬂbﬁrmﬂﬁl

Q6 Write short note on the m]rumng 20
a) Methods of reducing spring back in bending,
b) Explain methods of Feeding stock in press,

e e e e o = m—————
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