Faper / Subject Code: 31401 7 Internal Combustion [.n;;um,s A :

Aubo | Sem ¥ fr:rs‘i/ ;fg.;:qs} .]5*‘“’“3 T

{3 Hours) & [Tatal Mﬂi:'l-ts::H-D‘E
Peoote: 1 O s compubiney. o B F2
2, Atrempr any Three question from Q0.2 1o O, Ng. 13 i Iy L
i, Makes suitable vssumptiona it required R R e L : :
. Nal Solvie Ane Four . & E )

ab A destroke petrol engine delivess 30 KW with flie nmﬁamm‘l :IT fuieniy of i,
The Tuel comsumption of the- engine is 0 ked W ehr anid air-ful ratin iz 1dil.
The heating value ot the fuel is $300H ke, Tl -
(A1The indicaled power, {Pﬂ- The friclicn powar, (&) The'Brale iermal elficicncy,
(dy The fuel consumption par hour and (ep The air consumption pef hour

by State the reasons for n:’rhm-:'n-:‘n of aclial eyele &= muoch Iover than the air
atandard ovole elliciency List the mgor lses and o3 ﬁc:n::tur:a i clul engine

crvels and air Eidndq.rd cyile, : ;
¢ Dwscribe briefly kngine Pq]]m‘im i th Norms.

5
"

d)  Explain the [}JJEJJ-.;LHE!T'-H c:l'ﬂdn.:acl knock. -Compare i wnh the phenomenon of
detomation™in 81 ehgines, :
) Whal is vapors Jeek? Thow i it n:l.md weith A ST kit ciirve of the fyel?

QMo s  Willan's fine fea s conducted on @ consian! speed dicszl cnpite operationg al o (23

L0tk rpm o and devsloping 500 kW power e ar f2ll load, The Willan s lne

may beconshdered s a straight line uplo 810%% laad, with the ﬂlurl-: ol the ling
being BT (eightdegrees). The Tuel consumiptian for this enging is 230 ka/h al
10% Joad. Calorific Value (G0 af fel used is 22 Wlkg Evaluate (i)
Prictional pavwer (i) Fuel comsmmptiog in hoth ol 605% load. (i} Braks thermal
elliviensy ab G2 load. {ivy Mechanizal efficiency sl tead. (%) Braks tangue
at 400 kad. .

by dussity e reyuirement of gic motion and swiel inoa O T Bngne combustion i)
chaimber ismuch prels stringent than inan $. Lafingine,

Q.Nod  al Discuss the advantazes and diswdvamtzgss of pairl mjection system with (1)
conventivnal eacbuletor svstern. kxplain with, disgram multipeint el bjection
syslin g
by Dristuss the nse of the hioges 25 substioe fuel foe 5.0 Bueize Mention Lhe i L)
maditicarions required wilk the Fhding syster
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[aper 7 Subject Code: 31401 ! Internal Combustion Engines
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.No.d ) A sixevlinder, 4.8 Lit, supercharged engine uperaling at 3500rpim, has & overall i
velumetric efficiency 158%. The supercharger has o is&n’rrc-pic cfﬁ:ianc-}' of
92% and mechanical efficiency is &7%. It is desire that air to by -:inl.nn::rf:u:l T
cvlinder at 659C and [B0 kPa. while ambiert n;fm1d111g;nﬁ'art:_ 2_.1T{ and E‘E kFa,
index 1.4, Calenlale ; | . .
(i} Amount of air required fo reduge l::m]'lcruh.'ln: hack o B5L,

(it} Engine povwer last to run n.upm'd:arger Ty

. " .
- -t b

by State the bypes of LII:-C-TF{I“II:: Lgnmi:-u E:h__EE.l:-'I"l'l-.HEH‘I l;.-"'\,]_'llﬂl;l'l, i a.pamtdnr_r: Faischurpe
Fgnition System

QN5 a)  Deling pour paintand Mash poinl 4.nd disciss |lE~. Amporionse in-selecting the
lubricating oil forl.C, E:nhtru: '

by Inoa test of a Cl enpine umler Gl lad Lundﬂu n lh{: fullewing results were
ahtained;
(i} ip =33KW, {ii} bp =2T7kW, {]]]‘n Fuel used =8 ke'h, (i) .V, of fuel = 43
MELe, (¥ Tnlet ii::rrlpr:mlur:: ol eoohig walt'i' =227, (vi} Temperature af
-..-I."-iI|II'IL walter antlet rom-éngine - T3%C
(vin) Temperature of coodimg wiler cutlel from calerfuneer = 480
(witt) Temperaturs ofeahausl gos into caldnmeter = 3287°C
(=1 Tempertore ol exbaust sas ool of calocimeter = 8770
(%] Boomy fempecaturs Cambient lemperature) = 247
(%11 Couling waler Mow ute through engine -~ 7 Lg/mm

{;{.-{'E-f",-?\'% (mit} Conzling woter fow rate through calermeter = 12 ke/mm

1{’}- 1?"}1 (xiii} AF ratio on mass basis = 201

: ELibrery ’-3 1) Specific heat ol witer = 4,18 kFka K

%j- 5 "-:l-r ¥ Evatuule the fsdlowing: (1) Specifie heul of exhaust pas, [rom the given data
WK +'h--:--;;iﬁé’ (valus nol Wy beosssumed]), 027 Drew the hewt boalanes sheor on KW and
H"":"*-.,;___—-H—'g.':a‘-’-" percenlems basis 1230 Indicetsd, breke thermul and mechagical cfficienzizs. 1]

Faplam how and where vou have made wie of the First law of Tharmo-dyiamics
in the evaluations ahove (31 Write the zssumptions made.

QuNud a1l Ao awomoebile has a 3.2 Liter. Tive cylinder. 4-stroke diesel engine operating ar
2400 mpm2 Fusl inpection ocears front 205 BTDE W 3% T, The eneibe has a
varltmetrio e Meismey of 195 gnd apersies wilh foel egquivalence ratie 38, Lizlit
dicsel 15 napd ag fuel. Celealate: () Vime farong nsection and (00 Foel Sow mae
through an injeardy, Lsed densitv of air as 1,081 and (AR 1., — 1405

i Lt eagine managemant sensarsand srats its importance,

2591



M.B.

Q.1

£33

031

-
Aot
N

aj
]
)

d]
&)

2)
ki

£}

b

il

k)

Paper / Subject Code: 29801 / THEORY OF MACHINES-I
e JAuTe | fESES [Tyl IhE)nng

{Time : 1 Hrs.) (Marks: 80y
Cruestion Nodl is compulsary Ead Chad
Solve any three questions trom the remaining
Assume suitahle data wherever necessary &
Figure to the right indicates marks

Soelve any four guestions from fu:n-ll_uwing 2 Eahs
Write the tactors on which capacity of br:-ﬂn:*. d::nl:ndq

Explain how a gavernor differs from g. ﬂmhee‘i.’ L e e

Cxplain the lerm steering, pitchi mg Ellld m[[i‘hgf‘ ; A
Explain reveried pear train ml.h i't-m:!t qkur.;h"'
Crrawy and cxplain the mrnil_.lg_,lncumﬂﬂf--._iiﬁng.:n _i'ur.ff:-u.r struke LC, enpine.

With a near skerel explain TllE wmkmg ol Lumn[uu_a'l cluteh.

Cxplain the working of an |1'|t|:rna| ﬁ*:pan,dmg shoe I:rml-.r

i

A cone clutch is used to transmit 80 KW poser w F440 rpai. The cone
anale DI'I:Ithqh'j:-: 41y dﬁd'uﬁﬁ"c&z:ni e frichion ]55,1 3 'if"rhn:: mican diamecter
ul” the b-:-trm:. surfaoe iy 350 mima-and allowabiz nnnu‘a] pressure is 0.2
Mermme, determing the I'J:H'ﬁi!l151.ﬂtﬂ nf’en-mqal hearing Surface and e axial
s,

Perive an sxpression for ensions i case of band and block brakes,

An epicyelic rain i compased of & fixed anniag wheel A having 150 eerh
Meshing with A is a whael B, which drlves wheels D theough: an ideal
wheel O [ being concentriz with &, Wheels B and O zre carried on an arm
which revolves clockwizse at 1O run alour the axis ot A and 1. 1T the
wheels B oand 1) have 25 and 40 tecth respectively, find i) the number of
teeth on € and i) ¥peed and sense at rotation of © alsa draw the diagram.

:
Expluin Procl] gevernor with neat shetch; also derive an expression lor
height ot 8 Procll govamar, )
An LA enging runeing at 2000 rpm has the Bllowing data:
Crank radms — 6 mm, length of connecting cod =2 lu. diamerer of pisto
HI mm, mass of the reciprocating pasts = 1.3 g pressure on the pisten
duzing powsr stnalie = 3.9 Wimme, displacément of prston from LI0C. = 13
. Find i
i1 et Load on the sudeenn pini Thrss in tho candecting rod §ily Pisten
side tirust iv) The enging specd at which the abese valus becomes Zero,
]

'l - i
Whiataee the variows rvies eof gear henies® Explaio ops une ol e ai delals?

Conzidering ayooscopee coaple; derive the aquaacn Tor the smability of a
frinr wheel drive maoving noa curve path

ok K (R R R [RIEI ]
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Daper / Subject Code: 29801 / THEORY OF MACHINES-IT
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! Frias e etk
a} A Harinell povernot having a central slecve spring and E\-J.axqihghl:géglr;_j;ﬂl" 3 L L T
crank lever moves between 200 rpm and 310 g.p.m. for a sleeve o S &

i, ‘The sleeve arms amd the ball arms are & o st 120 ‘mm resp. The. :
levers are pivoted ot 120 mm from the governur a;{i?ﬂﬂ:iﬁ'-ﬁlemiﬁ #feach s 3
hall is 2.5 K. The hall arms are parallel to thwg(gﬂgwf;:ﬂiﬁl e lpwest . © = e
equilibrium speed, Determing s B g e e
i} loads om the spring at the lowest and the BighesL equilibritm specds & =~ ~ !

i} Stiffness of the spring. e S el R et
ki What is dynamometer? Explain bell ua\:_.fmi‘}ssipn_yl:-nmmﬁ;t@_ﬁ = A e

e e :
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Paper  Subject Code: 29802 / METROLOGY AND QUALITY ENGINEERING
pel ™) vl L@ fre 1§ Q.P. Code: 21935

O3 Hlours? Toai Marks-44

MH - L Cracstins Mo | Bs sompzl sory

o

N

o

2. Holve any thres quesiions rom emaitne R
1. Asspme sziluble data whesever necessary

Actsvwer any Fooe guestions - [20]
al  Dhffeceshale bebaecn Tiieand snd srandeds.
by How pauging iu difterent from measuring

©)  Bxplain various sterfacs roughness svmbols, .
¢l Lifterontiatz hetwesn Yarzhle chast gl _.-Hmh;.rtp E‘Iml'r.q n il D e
b Wrie shors nore op OO Curves

i o

=1 I_"".'I |!I|'| -I.-:I_'-'.II"!I":\- 1 :le“:.r_lllr' ;_'I:rl:_iﬂ_'_'_:_:f r_:l-"-'|-\.'-_| u-i'h spsinble exannile |-|-:_I]
I-‘::' Whiar is el owine size’™ Fxesla Phrmae avdpe nsssd el I T [ Lok | el [ b 1A | |.'|

1 P e warking pecipls ol |:I|....._‘i. QAR e mheasitages and
R -

-

Timitation of using optizal GO cilur, : 208 : - [ER]
o) kxplatn how will you comprenise Deiween guelity and cost. =[]

4 Expluinp ard np ol witte their a.]aplicazin;m 7 [im
B Lapleinthe p‘mtmumeuu ol imterference nf-li}gﬁ_ x]_,:h-;h;rl.am hovelatness of surface 5
Im=asuresd by uSing L|1nz|'la'|:|m_1|.,= pj;,e:qmm W i f L1

2] Whit aze the seventnals of aupliti c-::Lr-,1:rc|’1"'z|.'|;*!-‘ur.:n\_:“ilﬂjy,L thert briedly. [10

by Explainthe construction and whrking of Barkinsos Gear tester [103]
- -." . 3 -

WETILE SN nnfes car s feny fourd 1203

a)  Precision and R

21 Waviness and rpughness

Ej Lxplain the concepl of six sipma
v Tool makers miceoseape

el Double Sinpling plan

|
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Paper / Sohject Code: 31402 ¢ Mechanical Messurements & Control

AuTa) W) rRegs) Mo ) 2211 R

{3 Hoors) | Votal marks: Hik]

InarETIons:

1. Cestion 1 compolsory,

2. Behematic Diagrama'sketches carmy weightage,
3, Adempt any three guestions from the remaining five questions.
4. Assume suitzhle data, if necessary

Dy a) Temperature measorement devices, Eolist conteet and non-contact ovpes thet are wadely 3
used in Indusery and ancial life. Give fheir ments and demerits based on technology aml
hamdling ol gueetles wor.l applications.

by Differentiate betwoen apen and closed lacp system with example. 5

o) What is the resolution in degnees of an encoder with 6 tracks? The number af increments 5
per revolation is 2°

d}  Comment on the stubihty fora grven UK ot a system R S A L RS LR Y b
2y an Oheai the Transfe: function for the Block diagram wsing Sendand Block meduction tules 7
o —l i
{% X1 =] J_'
_ rl ?ll
Bl A stesin gouwe has cauee factor of 4. 1P the strain gaige is aftached a::- A mnelial L that 2

seretches from §25m e 0.255m when strained, what is the percontage change in resistance?

It the unsmained value of gauge 15 IEI] £}, what 15 the resstance valve of geuge aticer
upplication of strain®! .

ed o Hlustrate the working prmeiple tor displacement megsurement usiee “LV DT B
Q3 ab  Eowmerare the types of pressure measurement devices wort, levels e, low, medinm and n
high pressures th be measured. ?Tﬁ'ﬂ:jhr: winking principle for such pressure level with
example '
by Whet are the different tempc samms eompensation lechiioues used in Lhe measuremert of I

teiin uging strain pauges? baplam any two metiod’s o details.

Od)  ad Hlostrate a mathemutical model fr a chermal system given in the fig: 1 end represent its 14
trazesler funclion. The bath temperature is H, and e perature indicated by thermomeser 15
B,
SHETH TURN OVEE
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Paper / Subject Code: 31402 ! Mechanical Measurements & Controf

- !
- [ R P EE :1| r’p

—

= .‘i e el |
Herp g
Fig: |
A svsiten i3 piven by differential equation | d_l:i + ddy + 8y =8x 1
d” di

where v = ontpat and ¥ = inpur, Determine all time domain specitications for onit soep inpot
and plot the responss curve.

Addition of Feroa in the numerator of a given svstem Gis} His) improves the stability of 1
the system, then IF(S +4) is a zero added to a given system Gisy Hisp - K /s (57 + 28 - 2)
rEL o siimernlor is e constand s, Sketch the moon Jocws aod comment an s stability

A servomechanism is designed to keep a radar anteana pointed at a flving aeroplane, 17 the |
aeroplane s Oyving with o velovity of 600 km/he, at @ range of 2 ko and (e masimum
tracking ecror is i be witlain 0.1". Determine the required velooty erior coefficient.

Whal do vou soaderstand by o Slale-spuce smedebng of g system? Deline slale spase and
stare variables,

Weite @ short nots oo PID conteeller,

A feedhack systom has (Gi{a) His) = 100 (a4} 7 s (5 + 0.5y {a =10, Determine G, PM, oy, 10
and .. Braw Bode plot and comment on s stability,

Flaa0Ea07F 3 15208 LUZEL 3 F Luaiisan
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(1) Cestion no. ] s CﬂmpuLsm"v

21 Attempt any THREE from question na.2 a6,

(31 Figure w right indicates marks or that individoal question. -
(41 Assume suitable dats 37 necsssary with justifeation. d

Answer any Five questions ;-
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b
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d)
&)
f)
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Faper ! Subjeet Coder 31403 7 Heat Transfer

(Time: 3 Hours) [Fotal Marks: 86

Fxplam Thermal conract resistance & lhn:nm] ielwork remﬂncc
H:-:plam Initial and Hmmdﬂn' conditinnms, v 5
What ix Efficicncy and Effectivencss of ﬂ_uf' & ' 2 v, .
Fxplain non-dimensienal number used in convection hsﬁtwanﬁtr, .
Define Shape factar and write dovm TJ.1».=, oo |.'IE'rLlE‘.: ol%ha pi:r mgap:ur
Explain constrmetion and warking of llé’at If"lpé . :

An elecreical cable af 20mm diamerer ata 511:muu.ie:nperaﬁ'|m of 200 ds-inaudated 10
with rubber, which i= cxpased e él;mns::-lu'm at jl]'-LC il:'ﬂluujét-: the mnsl I:Ln::innmiml
thickness of ruhher mqul:-mnn = 0475 A ‘m E.J-ﬂ.l';n daleulute: Lthe prru:nLuL-:
II'II."I'Eﬂ‘-'.I.'“ i heat ﬁi‘iﬂpﬁ.ﬂﬂﬂ ‘1T|d lh,-_l'chn[ﬁgﬁ Ij]l::fl:ﬁ.E.{" in EI,IT_I'l:TII: I'.'EI.I:'I‘.-ITI‘E -..-AL]'IEI.I'.-I[".-
when most ceonomical thizkness s |}mir1-:lcd Lak.». _eqnvestive hieat trunsfer
coctticient (hy) = %3 Wi K. Assume tha e suriaq: Temperature of “the cahle and
autside convootivie heat trausﬁ*.r cmm-::.u]i *_#nfmm insulation are E-HIH" as those in

insnlated conditian, s - F

g

Cronzider tae wrmmng cy I{.nn:licrm-ds E?itll@-&"lh‘,l&-l‘]lﬂﬂ&ﬁvl‘ !ﬁut u’rdlffcn:mt materials. 10
O3ne end af the rod s sttached &0 3 hase surfice maittained az 1008 o7, while the
surfaces of rody are exposed Elmhll:nl air at, lli"[l?'.._Tl i5 observed that, the
wemperamics of the rods were cqual to.he p-.:n-s' ition s 0,150 & o= 0.073m, where

%7 s measured trom the base suthees, IF the therinal condustiviny of tad A is ka =

T2 WK Detormine thermal congductiviey afrod B,

A two shell and four tube pass hear exchanaer is used o heat elycern Hom 20°C to 08
S hy bt wter, which enrers thin wall 20w diameter wibs at $0°C and leaves

al 4070, The total lenpth of the inhe in the hear cxchanger is G0 m. I'he comvecnion
-.m:l’ﬁ-.u:nL wn shell side 15 25 Weam K and that en fuhe side s 1001 Wim k. Calenlae

ruile ul'hml lruuhﬁ:r n the hml hmhmg{:ﬁ for clean ssrfaces of tubhes,

Refer Figure s | N
'u_'i'.'-'_
i
Mag |
z =
:EI iy - 1I A
Sl
U N OO S I P ) T PO | 1P N oy
0B B2 0% B4 0% oboad 0% 0 (a4 g

Teorrmalic Il passcs a4 5. 12 o iany mudoplz of d g ocnhe posses

Figure | Qorrection faclor graph

Page 1l of 2
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Paper / subject Code: 31303 / Heud Transfor

oy

A et plate Tz wide and 1.5m leng is maintained al 905 in air mt}] free s-tma.m . OR°
lermperature of 110 flowing along [5m side of plate. Determiis the -.e']uutuuf

the air requiired to have a pate of energy diszipated as 3, 73kW, Copiider convection

5 4m both sides of plate,

Tlse relarion:

My = D66Hd Reldd pplsd for lacomuar Oow
Nuy - [0.036 Re™® — 836] PeY? for turtnilent flow
Take properties of air at 30°C are: et PR T R
p= 10877 kpim®, L= 2029 % 104k r;:*:-, = 0,028 Wk
Pr=1.703, Coo LOW kiR o G
What is Critice! thickness of Insulation, tor cxlm.lm- and “ph-&t'e. ita 5||“_1n:|l_r.d.11|:|: . {H

A fumace wall is made of three lavers. l'il'E.T law s ul"#mu]at:lqn (k= -0, g ‘i.?f"'m I-.‘.u o
| 2em thick, Hs lece is cxposed 1o _I;,EL*-\.I:H at H?E“C 1-.f11]1 anh:nc:nu :;:ﬂ-amﬁlenmf‘l 1
Wik I is covered with (backed withy, a 1Elr:u| 1h1:,+klu:.%*r‘c-f firc. ]Jran:-l-:“ {F-. =

L8 %im K with a contact resisance of 2.6 % 107K hetwien fiest and hl:'L-'I.!ITII'.I
layer. The third layer is & plate of [(om 111||:k:f|]_k.5’5- (k-4 W/m Ky 'E‘I-’JI]] a contact
resislance between second and thind- tayer of 1.3 % 107 KW The: Pl s exposed Lo
air al 30 with conveption m-,,ﬂr;:mm of 17 '-.ltﬁmzii D-:i::nmm., the-hear flow rale

and cvverall heal toans FI:T"-'EI:I!.a.tﬂ':lEFLL i e "
Asiume area of wa]fsurﬁ& L’ A A i el L
Explain H-llﬂl:-.t[ll_.,]‘.ld.l]‘l‘—“-'!'[hﬂr.;r:m ey ' : ; 6
Far Lutnped system analvsis with uzial notalivn, 06

Provethat & _ - &ire
Go f
Consider a rectangular plare 0 2m x 0.4m i3 I'I_'I.ﬂ.;.I:LL..I.I.I'II:'.‘A_‘I al a uniform temperalure nf 08
S0°C A 15 placed in atmasphesic air at 24°C. CL:-mpHm the heat transfer rates from
thi pJaT-. tar the following case
Crse §) When the vertical hieight is 0.2m
Case i1 When the verlical h“igh'r is 04m
Lsel - Nup =059 {0, Pe)i
Take propertics of gir at 3255 sre ag tL‘-lil:"r'rh '
w182 10 misr . Pe=0703] K- 002814 Wim K

"':-lu'tllf.g from basic derfve an expression fur effectivencss of paralicl flow hegt 12
exclianger in terms of NTT und.capacily ralin.
Wrile short nate on {Any twa) f 10

1) Numeeical methods in leot transfor

20) Hydradyaaeic and Thermal boundary layer

1i1) Inténsiry of rd.llld.llﬁi'IL(lL Salid angle
Tw lurge parallel planes wit emissivity 0.6 ars al WIOK and 600K, & radistion 10
shield with one- Side pobished and having emissivity of 103, while the emissivity of
sthir side is 0,43 propoesed o ke used. Which side of the shield to face the holler
plans, 1 the temiperanns of shisid is o be kept minimum? Tustifs your answer,

<
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Paper / Subject Code: 29803/ LC ENGINEERING

Q. P. Code: 25264

Time: 3 hours Melurks: Sl
Mode: L. QMo ] is compulsory.
ﬂtlempt any Three guestian from CLNo.2 to O, e, {n

3 Make suitable assumptions if required

().Mo.1 Solve Any Fonr
a)  The engite of the car has Tour cylinders of 68 mm hut‘l: and 75 mun stroke, The
compression ratio is 8, Determine the cubic cepacin: of the engine and the

clearance volume of cach eylinder,

hy Factors which decrewses knock in €1- Eﬁﬂme,: m.n.:[ tor 'incﬁ:ascs J-.nn-:k in- Sl
Enpines. :

{3=4)

¢} What is mean by opposed rype m]d Ladml rgpc .:,ngmu"-‘

di  The diameter and stroke tmmﬂ'| of u single | T steoke engine working on the
conslant volume cycle are 100 i und Eﬂ"r:l I mpcnuu:h with clearance
volume 2.75liers, When thé enging i running at 1211 rpm the indicated mesn
effeclive pressure was Shar and pas consumption 8,3 medhr. I the calacitic value
of the gas used is 16350 k) kg ' ”

Find: |} Al standaed etficiency -
23 Indicated pover develdped by the engine and
3 Indigated thermal efficiency of the engine.
ey “C.L engine Are qualily hm-lﬂ.‘ﬂ.ﬁi“laﬂ 5.1, enpine sre guanlitygovernad” Justily.

Q.No.2  ap  Johe's antomohile bas o 3 lilers STV enging that operates an four swoke cvcle  (14)
at 3600 rpm; T b Lurnpr-:wl-:.u& ratio is 9.5, the length of connecting rods is 16.6
cm arkl the engine is squAre {1 ~5}. AL this speed, comhustion ends at 20° after
TDC. Further the engine iz connected Lo o dynamometer which gives a brake
output torgque reading ol 205 N at 3600 rpm. AL this speed air enters the cylinded
at 83 kPa and 60°C and mechagical efficiency of engine is 85%, Engine is running
with air tuel ratio AT = 13, a fuel heating valve of 44. 000 k7 kg and combustion
etticiency of 07%% Caleulate
(11 Cvlinder hore und stroke leagtl, (1i) Averape Pistod Speed, (i) Clearance
Valume, {iv) BMEP, (v IMET, {vi) FMER, Tvii) Friction power lnas,
{wiill | Brakee specific power, (ix) Brake cutput per displacement velume,
(%) Fuel Tow rate, (%1} Brake thermal efficiency, (xii} Indicated thermal
afficiensy, (xiit) Volumetric effisiens woand (xiv) Mechanical etficiency
by  Whatare the criteris lor o good LL‘Jr['LIJHE.TlCl:t chamber? Explain with a neat skeiches  (6)
combustion chamher LL'Etl'.i = Cngine. ;

¥
QN3 a)  Give brisfclassificsron Al diesel injection system, Fxplain any ene beictly )

hi  Explain the phenomentn of combustion in 1. Engines with Pressure — Crank (8)
Anpgla diageam.

Puaps 1002

[EERMANE LT N TFBE A sdag 100 FRIT0 0




Q.No.A  a)
b}

c}

(N5 )

b)

L)

Mo u)

by
ch

Puaper { Subject Code: 29503 7 1L.C, ENGTNEERTNG

Q.P. Cotes 25264,

I a perrol engine 'r'-I}r'.-.mE on Lo cyele the wmperatyre and !jrr_uﬁur-s atthe . start
e syetion are 57 °C and 1 bart copectively. The -:au‘npn:l.-ﬂ:ﬂl E'EIEHT i 6: HEes d tisel
with calorific walue of 42 MEKp. The aie —fe] ratioaas 1501 Determine the
maximearn prossure o the cvlinder if the index of mmﬁ] wsston 1s 18 and and T
for product of combustion ~ 0678 + 000013 T, ‘N]i&m s In E_ul‘rm Cﬂm[}uft
chis value with thar obtained when (. =0.0717 kllgl{ 5
Pyl

P e i
Explain the objectives ol Bupercharsing. I‘hﬂhl’.‘"t}l‘ﬁk‘l ::-J' éupcﬁl'mry:r

An automaobile hus a 3.2 Liter, Five -:_'g.hnr.[tr erLakb'ﬁ'es.ﬂi"cngltlﬂ L‘ﬁlilﬂ?ﬁ-tmi! ='-'|1
2400 ppim. Fuel injection accurs from Eﬁg RERC 1o E"_&'I.EDI.’ i [11-:; Eugmf: has a
volumetric cfficicncy of 0.95 aml ur.u::ﬁu:h with faél l:ri_ul'v.ﬂllcll-:tﬂ ratis-0.8: Light
dizsel is used as focl, Calowbale: (3] ﬁml_jﬁ'r [ 1QI1-:r_l1u.|i'a_'|1-:'I (H). FHE] 'FII.;I.SE.' rath
throuph an injector, Llsed dt-‘:l'l'-.lL:.--i]? T 5. ]thH aﬁd {{Fﬂ"‘]m = 14 'J “~

What are the harmtist :fF-:;x,h :3:I'l'ﬂf.n-::r_‘hr.|1ﬂejl L A -

Diifterentiate (Any Twok ; = 3

i Scavenaing and "mp.,r..,h'ﬂrgmg Rt et summp uml ]:I'rj. slum'r Iulmmlmn

i) Waler coaling and Adr eooling
A carburetor 1 u.wd fora d=stroke: d-oilinder sq:mrr! T :‘umrme at A0 revdy
hes carburelor veniure with 3 6m thyoar. - -"LSEHJJJ‘IIHJ? The bege to he 1 em,
volumetric ufﬂ.m:_m.:r T30, fmisr[:r *EII air 1o Lh'.-‘ 5 H-iﬂﬂ e ~efficient of air ﬂk‘l'ﬁ
rate to be 0075 C'iutu,uh& mu:tmn p;-;ssum ar Ih[‘-EIEIT -
The torque -:]mn:]z:uprd I::w Y 1—-:m ke engine 100 B Whar will he the tomgue
developed by a d-stroke ann: kueping il -_'nlhv::r p[‘lr"-ll:l!""ﬁtw.-l % Constnt?

s A T -
Aosix n:}lmu:lcl, . E. Lit, ‘iuerEhuTbl:L -:n.bm:mp:rmmg ar A500mpm, has a overall
volumetric elliciency F38%. The cm:-:ha;gcr b an isentropic efficiency of W2%,
and rn-:»._ham-.,ul eificiency is BT [ i desire that air to he deliversd 1o cvlinder
at 6350 and 180 kPa, while amhbient conditdons are 2350 and U8 KPw, index 1.4,
Calonlar
(b Arnount ol wr reyuired e redice terperamre hack w 63°C.

- () Engine power Lest to-culs supersharger

Bxplain briefly verieus methads w cantsol Emission.

Texplain the terrns squisk, swid and torbulence with reference to C1L Enaine,

z FRE SR P SR A VR O R

Piaps T oi2
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Iostruetions:

LBy Questivn Mo @ is compulsors and Answer 3 Questions cemueming 5§ Questions,

Auto| S| CB 8 PP it |

Paper CSubject Code: 29804 / PRODUCTION I’RDE} e

(23 Assiine suilable dats wherever necessary !
{3y Consepts explanation with suirable case stady justification,
{34} Drizgram and sketches explanations ere right to ]‘{"Sﬁ:ﬁ 1!1[I rr|m-|-.==:

ol

22

0}

04

O

Answer Any Four Questions “ e T 2 T P

A, Introduction of Flexible Manulacuering H'-.'ﬁh,m {FI-.-:],E.} : : '

B. Write shurl note on Die and Punch nf‘ ]m'fss toal -:Ieaum mlh n-;:‘-rt skuﬂ:hﬁ— fal

C. Transfer line machines - T i

0, Stripper and atock anide BCE T  y 2

E. Selection uf press rool machine - ' P

A A 100mm dizmeter hole is to-he ]'.IL|._'I_'IEJ'rEﬂ i a‘:E,;r.Lm Lhu.,Lue«:'a 5{::1 _]_'Ilﬂ.!i: The
marerial is cold rolled CA0-Sreel for which’ the makiniim shehr stranah can he
takicit as 350 MPa, With mp.rmal ﬁ-'i#-lTEIJ'ILE-_I'.!-ﬂTlh faols, cutling iscomplete at Al
penetration of the punch. Gm: Huitable dianteters for the pinch and diz, shear
angle on the punch in arder (i i'-uug the work w ithin The hqﬁa-mw ofa J0EMN press
availablz in the shop: 3 '

b Defing Jigs device and :}r["&lmn any ﬂ'p'b: ".=.-1l|'| '.fa.k\'_-"t!:,-hl',!:ﬂ -.,ﬂn:l'm*

a) Clamping devides R Tl e R L e

b} CGuiding devicgs = s S T &

oy Doy any bwe qutmp clEms ul' Riniix L ¥

k: l'}-'[‘HLu P iple, canstryction. w -..-r]unﬂ applications, advantapeous aml
lensilalivns af J-frf;l;rj:: Drschurpe Hdﬁﬁm‘ng ."j:]:l"-..]j

i h"qﬂﬂlﬂ_hﬂﬂ'l’ g .:i’-.‘wl-:n'l af |*|H5le ki, ||:.'I:'|J.II'II:‘ conling and ¢jection syalem

I Design okl kiowledge and compiter sl of Azile manufastring
syslems ,

Z Baplain stnek serip lazoul inner snd cuser diameter of washer 3mm and 5 =
L be cul und thickness of sheel metal was Znm with sketches

&) Explan prmuplu, -:'l:u:s:trg.t-:lwn mwkuj applications, advantageons  and
Timitations of Laser Beam Muc “hining | LM ) '

by Explun Agilz supply chain management prinsiples, procedures. implemzntatiom
n Production Process .

Answer Any Two fll.:IEETInIlE':_

Ao A symmetricab-cup ef circular eriss section with a S0mm diameser and 130
Yaving a vornzr radivs of 2 is e he clitatned In C20 steel of Imm *hickness.
Assumetim allowance $mm- Determine 411 Blank diamerer (10 Sumber of
draws cequired o produce the ST LD Dﬁnwing Pressr

B, Explain Flesible Manufactoring Svstem (F51 with skotches

C. Dixplain pranziple.  consfroction, weoiking, applicalivns,  sdvanisacous  and

- limisations of Abrasive fet Machining ATV
FT082

& /12 L1

Time: 3 Hours T F T Mk
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3

Q.5

0.6

LO43

S f Py -
;f"'lL-fj-mlf Sepn | CELn S| A5 [ 8 ,f| ;:__J| 1 &

.z P 5 - 5
Time: 3 Tours Total Marks: -850
{1} Question no 1 15 compulanmy. - l g
(23 arernpiany three oot of repnunizg five questicns,
Auzeece the follewing questioms; o - 4 \
a1 Explain the workinge mechenism of bvdraulie l..|l:I.TE|1 ) ' TC 18
b Draw the sketches of 3 foreeard | n.'l.f..:rlgu: Ehiifﬂ_g _I1_'|_i"_§|:‘|_ gcﬂrhm ﬂlﬂiﬁ'mggﬁ%yl s
(v in Lop and reverse goars, ¥ o
vl Draw aneal skeloh for propeller shat: I-Tfil,am'dm j:u:n:n:ss'jnr Dt I:uhq_ug aﬁlu:lug A
juinl for propeller shatt, o AR B - o
dp Drraw o newt shelch of steering |II,'IL}.'|.E!:-\..'\ ﬂ.m'l RAIMEC T|1~..-]_'|ﬂ11.“=: = B TR Ty
'H_ =l = 't 2 =
il Aosinple plae cluleh, with both iy -:?ﬁ'c-:,t'm has ister atid- et rl.lr-lnt’rn-.ﬁ 1
300 rrirn dod 200 mm I!'I:H-]_'.IEL"-'.'i'n-I:lE' The I11H,;I\JT|'|1!!,11 1n'r._|1,51¢;.,i:|f pr-rg::u:n: ﬂ.T.H.I'I‘,-
puinl i the contact surfice 15 a0t 10 %h{:q:-.:d O N ‘mm?. 1f T_I]n:: C-tlﬂ-ﬂjt:]ﬂ]]‘l_’ ot
frictiam iy .3, dL-‘T'L-I'Iﬂj.'Ih.- thic powcE Irausmme-:u.w . n:lun:'JJ ata suee-d ot 2500
ro ., -
1 Expizio the consten.: fii H}JL!. l‘.u;‘kmg 1:-1'|J.|5.L “hnﬂu: w |T]J ﬂ'lq:-hu::fp uilru:.u sletch, L0
W har are their a;;lvﬂnm gﬁs. c:uv't:* diu::u b;ake’-'u e
o Tk
a} I"}u[lld.il't tae, wnrk’mir nt h;:-1h::n.1.-||'rg whith @ ﬁ‘[ ch[r,!}t e 111
i Wishhune Grpe |nd-:;'-._|1"J|:nr =1J~'-]'u:'1-1"|u 1
. Tie-rod ek and pinion type steoring
by Describe’ the wortking of torquc converter: How ddes it difer from fluid 10
aoupling?
a) Explain hetehkiss deive widlia neal labelled digpram. How does it dilTer (om0
fangue wbe drive™
By Explain the working of synchromesh gearbox with nsal lobelled disgram. 14
Erplain its adyantages ove sliding and constant mesh lepe asur boxes.
a) Wkt are the di figrenr tvpes of autametive wheels? Describe their cousteuction, 10
j advaitages Hl‘li_‘l.ﬂiSi‘_‘ldl-‘ﬂllT-ﬂgl_ES. ;
by Diraw aud explain semi-Moaling and Null Nosking axles, L)
ad Expluin amy five hn'nm clated 1o steesing secanetey with neat disarams. [0
ki Mhat.js the pringiple of apiration ol hydraulic shack absorbuer? Dreseribe the |G

Faper ! Subject Cnde: 31404 7 Antomotive Systems _ ; oy

consmrction and warking of talescapic shock absorber.
.‘l

b (AL ST O i1 OIS S, 5%t ) I o LV T



N D (L) Chuestion noll s Compulsory,

Autel| femv | GBS “L r/ AN
Paper "Sphject Code 20805/ HEAT MNSTLE

Q.P. (;'u-:he’; 39558

e
B

.\_'H.

i 5 -

[3 Hours| * | Total Marks: 80

)

(2 Anempl any THREE from guesticn no2 L 6.

i3t Lise illustrative diagrams wherever possihle.

(AF Assume suitable data i necessary and mention it .,J::-:lr]b : f
(31 Llse al steam table i permitted. ] '

.l

a]

I3}

.1 a0

L)

Answer sny Four questions )| Tag
What iz the mode of heat Tna-151:c:' in m-:umﬁ'" ]:,h:l"m: a;!:-mrplmﬁ
reflectivity and wansmissivity and edtablizh the relatinn Hmnn‘gr them.
Dittecentiate  bepwson  the 45=echu:uﬂ15n ul' I"hm'..l.':u apd: drg_[mws;_ r
condensation, : T - :
What arz the various Lpes ﬂ'l' fins? DIEJ..lHE»:. SoTIE |.'-I." the 111'r;1-::n1'r.a|1t
applications of fins ;= 2 T
Whar 13 Hear exchanger? v 'I'mhpc:::r_ur’e'pm I-'.-”]n: ﬁ:-i" Parallel I"In'i'u.' o
Conater Dow keet exchanger, Condenser. l'mpmulur
A lur[._,'t window glass i 3 e thick 3= "H"iﬁ k) of heat oranstor arca
el dm’ iy exposed to wanm aifal 28 'If,: LvEr s inin er surface, with coEvEetiog
coelficient of 15 Wond K.The wiler- o i at -13% with. convecticn
coelficient of 30 Wins K. Determint the heat f'lr:'.»"‘ran: Ehl |}1:|5rl1‘”ﬂ_1n:: glass,

A
A sleam pipe bl llt.nﬁh L and jurl i.l'hil.il,‘ dismeter snd 6.5 em outside . 12
diameler = thtmlut-;,l:l with a 275 cot radial thivkness of high temperame:
insulation ik Il Wi ‘m K, Thi s'uri.m;.{: heil trenslercosfficiont far inzide
and vudside sirfaces arg 4630 Wen® K and | 5 Wimt K, respectively. The
thernial condugtivity of gipe: mttl-:n:-ll'h 45 WLk, I the steam empemlure
is 200U and Ambient air l|_|11l;:-..|a=|1'u:._E & 23°Caletermine iy Heal lost por
meerce lenath of pipe i) Femperanwe a7 the interfuce 51 Overall heat ranstor
coctiizient based ow inner sodd cuged eadius

Worite shoet pole un- K
i L syslem dnabezis
|5“.I Iedslér charls :

Adra 2740 it flawing acrosa Lobe wnth a velozing of 25 mis: The tbe could 10
b wither A sqmare of S-emiside or a circular n..'-hn-l..,r ef 5 em dismeter.
Campiare
the rale of heat-danstoe i each caxe, 17 the oils sprfce iz ot 1277C,
Flae b =0 Kot (pepi?
Where, O =037, 0 =0805 fr culinder
3 ‘Q.lﬂl =30 75 FIc_li-_r souare tihe,
Propernies of aleal 77°C, ;
=955 kv Ty - 03 WimK, v =21J_":-"2|.‘-:['Z]*' mii Fr-td,
Cp=. EII:'I'E'IJ.-'IWL :
Prowe Lhal the .c-“‘nl citlssive power (R} of a dittise surface 15 equul om0
Hmcs its Lutrﬁ*nj al rudiabin ¢ 1)

Page 1 uf 2
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Paper { Sophject Code: 29805 { HEAT TRANSFER

(). . Code: 39553

04 w)  Steam in & condenser of o steamn power plunl 6 to-be cendensed at a1
temperature of 3'C wilh a cooling waler rom nearby luke which eatees the
tube of condenser at 14%C and leaves at 2290, The surfoce area of the tubes
i5 45 m” and an overall heat transter coctficient is 2100Wm K Calcalate the
mass flow rate of cooling water needed and rate of stcam condensation in
the condenzer, ‘Treat the condenser as counter flow heat exchanger,

Cp of water ar 1870 iz 4,18kl ke K and latant heat of vaporization at 30°C
iz by =2430. 3k ke ; '

by Srate and explain the Gallowing laws- T & 1
i Plunk's Taw
ik Stefan Boltzman law :

) Explain time constant of a I']!E!Imm:DIIjJ]E. 4

(35 a)  Ancnclosure measures 1,5 m x 1,75 m with 4 height of 2 m,Under steady 6
state equilibrium conditions, thie wall and n:mimn dre maintained at 325 K
aced
floor at 400 K. Deteriming the net radiation (o fopr.
£ jfemissivity of ceihng snd wally=0.85
E z (emissivity of floor) =075
take o Stefan-Boltzman mnf.ran-]—'- a7 x 1iF & "-1L_|t"| e

by The inside temperature of furpace wall, 200 mm thick, is1330YC. The mean &
thetmal conduetiviry of ~wall matefial 51, 3SW/mEC The heat tranafer
go¢tticient of the u::-u'r'sjdc surtace js a-tunetion of foniperature difference and
is given by
L=7.85=0.084At
where At 8 the femperature. difference between outside wall swtace and
surreimdings Determine “the rale ol heat trunsfer per unit area i the
surriunding lemperatune ix R

¢)  Derive an expression for the ctttetiveness of a pacallel tlow heat exchanger &
in terms af the number of franster units (NTUF and the capacin
FAEO[C =i Crrne |

1 a)l  Caplan physicul significance of 11 Bevnold’s number 3 Mosse s owmber 4

by Ina quenching process a copper-plate of 3 mm thick is heated up to 35070 &
and then suddenly 3L s deopped into'a waler bath at 2570, Caleelute the lime
required for the plate o feach the temperatice of S0 T'he hesr transfer
coefficient L:-rl"lh-: surface of the plate is 28 Wim2 K. The plate dimensions
may he leken ag ’:rrglh 40 em and width 30 o,
Take the prapestics of capper as
C=3800ke K, p =BEG0 kaim® k=385W i K

£y Explain shape factor and its properties, Find the shape factor of a cvlindrical %
cavitylencioscll on its surface with a far aurtace) of diameter d und deprh b
with vespect Lo téelf,

.'9.}"' L
rﬁ,-.l thrar -.rcja_
P e
"'-..ﬁ f‘u.______f_.-":#

'T'Ji:r'g:ﬁu"

Pape 2ol 2
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Paper i Subject Code: 31405 7 Flective It Press Toul Design 0 . :
o St alt o e
[huration -3 howrs Waxienisn marks -50
™.H. esgr o y o i !
(1) Chaestion Ne.l s compulsory and Answer 3 Questions aul -;:-frc'ln-:-ttn‘in:' 5 L‘.'uv:s!t:n.‘:-nm E
{2} Assume suitahle dale wherever necessary ST e T R algh SaetE
{3} Figurers Lo the right indicats full marks. o T v A g '
:'-.!5'_ 3 ! u g e 1% E £ I
i 5 - Sl Z
Q1 a) Give reasans for any five of the following stalements. & % s el -,
1) Shaving operation is carried aut atter hlankiiky up.g:r.i.'hnm L e o O
il 'El'l.ll.ﬂ:! bushes and pillars are slwavs hardeneds Lt ! =
1) Optimnm cutting elearance belween dlﬁ-d.l‘l.-d. Emmhs];nmld b:qprwllle:;g ll.r y:L IS g
pruoper cutting. By #
iv) Percenfage reduction in secodd 'Ij!'l.l'l:'r i a[-.-ra.}a ﬂ:_;s ﬂm.u Qﬂ: prmmid ' ;
reduction m-first dias, g ol i T ot ,w- it o

v) Rl over radiug is obsereed amunr{ thé I]-:.f-e-_: ;L[i_q:.; piercitig. =

vid Dowels ure located dia gourlly BEroNs n::-an:,h ather :H.u.} a2 purl s possible.
vii} Material should be soft and annealed 1o carmy out dra aperation
sutcesshicily

- 3 : [
h) Bxplain sfassification t:‘}“ﬁrﬁsm- T
(.2 a) Parr shown in ﬁ_l.;;.m:’“h Ir.-JH: p.['{llj'l.ll...ﬂ'll mpruwqubu r.'!!n: :
i) Lraw an econbioical bln]:' ]:-:n.-'nut {lensider shiedl ST =1-I}L|x 1206mm. i
i) Caloulate linnage l-,,q_uﬁd [or-the Tayour: Tl =
§ii) Dreaw thie” I'ulfr“afln;r".wms af’ progrsssivedie. ¢ - I
Plan v |$1.J.- al’ b-ulf.um asaermhly and 9&-;-_-1mnul h'-:tnl:::}m'armn

: ,. o
I Q |_l | Mlalenal: WS

IThickngss: 2omirl

Lltimate Shear Stieepils 340N mm®

& Al dimensiong are in

. -

T

P GRR .  En i AT
2.3 a) With the help of near skerch explain the methads af reducing spring back m &

h-.,nrtgng
b Explain varionz I."ij.'l_':a ixf -l-:fllif._.'lﬂ abscrved in IJ-:'-.-.',J drawing oporation wirl) i
viuzes and their ramedies,
<) IHE&[THIHI\*L mthods of punch mounting ¥
i
004 a}_h‘.'..,uliuu dl.'!lll'l]I: rill food mechanisie und alan write s ady anlarey 7
[‘-':} "l;'l-.!"ITE 'L'IEI!'lE':ill.bb [instons aged ‘°|]J|‘.'!-J.L-.,-d.|.|{1]'|.'1 of press toinl s, i
1

) 1i.-‘t'n'n:t satery preciaulions e be taken i press shop.

B

R : Page 1 ol 2
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Puper { Suhject Code: 31405 / Elective It Press Tool Design

.5 ayCircular cup shown in Gaure is mannfectured trough decp drawing 13
pperation. Determine the following parameetens,
i) Blank size i) Perventage reduciion §ii) Numher of draws
) Bodivson punches and Jies
v} Die clearance, punch diameter and die openingsize. . ' .
vii Dhawing force and blank holding force X r i 1
klaterial: Copper ;
3 % | i
Thickness: 1.3mum :
| Yield Steength: 350N/mm’ 4 = ;
, . s = _:"ﬁ---_-_:._ |
All dimenswms ars e . et .o |
3

vy With the help of neat sketch explain wirking & construction of redraw dis
(n6& ) A press is designed w tor grl.fmq 120 ton at 30%rank from B, when stroke 10

is 20cm. prepare a monagraph from BDC. Trom ml‘-ﬂuE‘ri]"h L'Hr.-ldm

1 Creerloading of tomgue without oy silonding capacity

i) Overloading of L:upﬂl.:jl"_'r' without overloading of lorgue

k) Solve any twa af the fullowing, e

1) Find the cenlre of pressive of mmpnlwnl shiwen i Tigure,

A . [HE
iL}-E_-;plaiu with the help of neat sketeh embussine die:
il Explain with the belp of neatskelch working & copstraction of trimming die,

STNER Fage 2at 2
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