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{3 Hours) [ Totol Maorks ; B0

ME. 1) Question Mo, 1ig eompuisory
31 Answer any Three quastions from remtining Five
31 Assume sutaible detn whersver requined, Justly he same

= Answer to gueations showed be grouped ard wrillen Lopether,

Qw b Sabve any Four (20

&) Whel is the condibion for sell locking and self easrgizing of the belt?

by Whers and for what purpese 2 eloieh is nged? What are the dilTerent types of cluches?
Explain the warking of wiy one type of clutch.

el Fxplain eplevelic gear frain,

d} Define dynamically equivalent systems. State the condilion necessary 1o make two
syslems dynamigelly equivalent.

t} Cheseribe the gyroscopic effect on sen poing vessels.

) What is the function of poverdor? Classify zovemor.

Qu. 2 a} If eepasity of a single plete clulch decreases by 13% duzing the initial wenr period.
getermine the minimorm value of ratig of intemnal diametes 1o extemal dismeater for the ST
axial load. Consider both the sides of the clutch plale (o be effective, (10}

s} The upper arm of parler governor are pivotzd on the axis of ot iom, their lenpths heing
Wem. the lower anms are pivoted on the sleeve ot a disianee 3 cm from the axis, their
lengths being 3 7em. WMass of each ball is & &g and the sleeve mass is 50 kg, Detenmine the
equilibrivm speed for o radivs of rotation of 17 em and also the effnet and power for 1%

chanpe of spéed, (L

Ju.3 a). A vehicle moves on a road that has a slope of 15", The wheel hase and the Cenitre of
mitss at .72 m from the rere wheels and 0.8m above the inelined plene. The speed of the
vehicle fs 93 km/he. the Brakes are epplied to all the four wheels and (e eoofllcient of

fricticn is (L4, Determine the distance moved by tha vehiale hofire Boming Lo resl and the

fime taken to do so if it moves (1) up the plane (1) dows the plane, {10}

b) 11 & Harlnel| gm'e'rlnnr. the radivs of rotation of the balls is G0mm at the minimom speed
of 240rpm. The leigth of the ball arm is 130mm and of the sleeve am S0nm, the inass of
each ball is kg and of the sleeve 4 kg, The stiffness of the spring is 20 N/mm, Determine
{1} The speed when the sleeve i3 lifted by 50 mm. (i) the initisl compression of the gpring,
{iil) The govermor effbrt, {iv) The power. (1m

_ [TURN OVER]
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Q. B, Code 6000,

Qu.d u) Derive an srpreasiun for finding “enale af heel™ ol vwo wheeler nEPaLsling 4 Litrrs,

i T I.Il:l:

b} A cost iron Aywheel is required 1o absorh 25000 Nem of energy us speed i ingrog.
Trom 120 w 1235 rpen 1F wheel &5 1o be solid dise hawving a dinmeter 8 times he Wnfeknege,
Deteriming s dinmeter, Diepgity of C.L=7200 ka'm’. {10

) A horizeniel ges enging ranning ol 200 ram kns 4 bore of 210 mm and a stroke of 437
min. The eonnecting rad is 924 mun leay and the reciprocaling parts weigh 18 Ky, whe

e crank hus famed Hwonagh an angle of 30" (om the isner dead cemer, the pas prossy,

s
on the cover and the crank sides wre 500 kNin® and 60 LRN/m? respectively, Diamerer of
the piston is 40mm; Dat

ienmine (i) twming momenl on the crank shafl, (i} thrust an the
bearings. (iii) accelerasion of the flywheel which has o mass of § kg and radius of ayrelion
uf G0 prn wihile the power of engine is 22 kW, (10)

Du 5

b Ia an epioyelic peer i as shown
Fis keted 1o shafl o the wicels D and
of teeth o wheels Co DL E and Fare 35, 55,32 and 68 respectively,

Wikhe: shalt A volaies at 60 *pm.aid shait B rosetey ot 28 epr in opposite direction,
speed and diveetion of retaticn of urm [

[ Fig. 1, the wheet © 35 koved to shaft B end whies|
E rotate sogether on v pin fixed to arm G. the nurmber

1ied e

A (1)
o {w »
{ _ E
ERA R o ONYTE e e B By
9 15 = i
L~ I | ‘
' 1
¢ -
: B F
4 ! Fig. 4 o
Qa6 u) Expiain Rope lirake dynamometes, nay
21 Write a note on Co-afficient of insensitvenese of povemers. (05
e} A multi-plate chiteh fransmits 55 KW of power ar 1500 tpim. Coeflicien of friction

surface is 0.1, Axial intensity of pressure is 201 to exceed 160 kNing, The inlernal radius
i5 §0mun and s 0.7 times (he extermal radivs. Find the number of Flates needed to transmit
the required 1orque, : t (10

——

&
i
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Q2

(33
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Qs
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AuTe] M CRSE3 ] ragfz 2 ) shin
TRIZEVTOS1E METHOLOGY AND OQUALITY ENGINEER MG
Q.P. Code : 561402

(3 Hours ) [ Total Marks - Bl

3

+ Question Number 1 i« Compulsory

AtEMPt any thres questions from Temaining
Draw suitable sketch tq Justify cxp]anatinp and assume suitable data if required,

Al Distinguish betweey Cuality and Cost

B] Compare Cost of Quality and valyp of Cuality
€l Explain use of Lager Interferometer
D Explain workin & of profile Projector
Explain the principal construction of Parkinson’s Gear Tester

Bl Explain the different modes of the Surface Roughness

Al Explain Twg Wire method used in Screw Thread Measurement

Bl  Explain Pitter Gauge Interferometer

Al Explain types of Cpst of Quality with suitable example

B] What are the objective of quality centrol

Al Explainuse of X bar and B charts in quality ¢ontral

B] Define ** Control Chart * gate objective of control chart fur varighles

Write shart notes an any four

A]  Tooth thickness measurement
B] SQC tools

] Tool Maker Microscope

D] Acceprance sampling

E] Consumers Risk and Producers risk

3IZIERIB20R2B1S5E05IR1 B34TRSCD
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{3 Hours)
Notes
L Question No. 1 s eonipy lsory,
2, Solve any 3 from remaining 5 questions,

3. Total Mo, of questions 1o
. Assume suitalile

Q1

HY

b}
<)

ala, if necessary.

What is cetane npimb
Exeplain CRDN and MPFI in brics,
State Tiue oz False and Juslify, that,
Engine is quamntity governed,®
Willan's line method of ea
why?

dj

(2
a)

ol

Write the requirerments of
M) Fuel injection systemsz of Cl Engines b
An B-evlinder, four-sipoke engine of 9
Fdio of 7 iy tested at 4500 FPIm Go A dys

mintites test he dynamometer seale be

Bar was supplied 10 the carburcitor at the

Find (3} the broke power deliveped (1i} the brake mean effe
tha brake specific aip
ric efficiency and (v

brake specific fuel consumption {iv)
thermal efficiency (vi) the volume

23
1)
maxinim power ol 5000 reyol:
and the air foel catio iz 1421, T
at maximiiz power the gir spee
for the venture is assumed to be (180
should be made for emulsion fube, the

choke diameter. The gasoline surface ;
condition. Caleulate the sizes of g sujtakle
the gazoline is 0.75, gy and Ty are | bar iLn

b} Explain (zny two} of the tollowing:
aj Engine Pollution and the NORMS,
b) Alternative fuels

c) Losses considered in Fuel-Ajfr cycle

AGEDASTDEMTIR

| sem¥ | c8sys| Tee

TERSITOS1Y |

BC wltempted ace o e

ot and eelane number?
“The 31 Enpine i= guality governed and O]

lsulation af F.P. iz best suitable for 3l or CT Engine and

ot bor
umeneter which as 34 cm e
2 readi
consumad 4.4 kg of gazoline having v enlozi

An oxperimental four-stroke Brsuling engine of 1.7 [t
Hions per minute, The vo
Wi carhureltors are 1o
d et the choke i3 100
and that of main jet s

C.ENGINEERING

| 157 1 (0dgha)

Q. . Code : 600701

Mux, Marks: 80

La an e

10
) Tenition syetems in 9] Engines.
2 ind B em stroke with a COMpression
on. Dhring & 10
nig was 42 kg and the engine
Ao valug of 44000 kitkg, Afr 27 °C and
e of & ki min.
ctive prezsure (jii) the
uimsumption (v) the brake
i) the air-Tuel ratig,

Tat

e capicity is to develop 10
Intnetric eflicvicney iz 7504
be fitted and it js expected that
5. The soctficient ot discherge
0.65. An allowanes
dinmeter of which cap be taken asz 143 of

d 300 K respect

1

[TURN OVER]
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a)

b

Q5
u)

B)

)

TAILEITREID 1L ENGINEERING

Q. P Code : 600701

A fouc-cylinder, four-strake diesel engine develops & power of 180 KW at 1500 pm, 10
The b.sfe is 0.2 kpkWh, AL Lhe egining of injoction prossure iz 30 ber and the
meximum cylinder pressure is 50 bar, The injection i5 expected to he at 200 bar and
TALXIMIE pressure gt the injector is set to be uhout 500 bar,

Assuming the Followdng;

Cafor injector = 0.7, & 67, for foel = 0875 | Atmespheriz pressure = | bar,
Eilliective pressure differesee = Average pressuce difforence over the injection period
Determine the total orifics anea required per injector if the injecton takes place over

157 crank angles,

Diravw and explain the stages of combustion in 81 engine and the effect of various 10
Engine Parameters on combustion,

A test on a two-stroke engine gave the fWllowing results f fill Joad: 10

Speed = 350 rpm

Net brake load= 63 kg
mep= 3 bar

Fuel congnmption= 4 ke'h

Tacket cooling water flow rate = 0kg'h

Jacket water temperatre atinlet = 29f0

Jackes water temperature st outlet = 40

Test coom temperatire = C
Temperature of exhanst gases = 400°C

Arr used per kg of fuel = 3kp

Cylinder diameter = 22com

Siroke = 28cm

Effective brake diamerer = Im

Calarific value of fuel = 43 MIikp
Proportion of hydrogen in fiesl = 15%
Mean specific heat of dry exheust pas = 1klkgk
mean specific heat of & steam = L1kl kgK
Sensible heat of weter at room temparature= 62 kJ} ke
Latent heat of a steam = 2250 kI kg

Find ip,bp and draw up a heat balance sheet for the test in K Vinin and in percentage.

With the help of a sketch explain in shor {he working of carburetior howving D&
following armanpements
iy Compensating jet i) ldling Jer

With suilable examplefvalues, prove that, duning the Load test of an engine increase (4
in the load increases the mechanical efficiency of the cngine,

[TURN OVER]
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TREFITUSIZ LG, ENGINEERING

Explain any four of the Tollowing (any four)

Supercharging of 10 Engine

Switl and its types

Bequirements of conling and Lubrcation systen,
Detonation ar knocking in 81 Engine V= in CI Fnpine.

The Pollution control treatments of Exluust gises of Engine.

ABCOASYDEED? IR T2 IDE TR R4 5260

Q. P Code : 60701
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TI2L3P T3S FLUID MECHANICS : I I
Q. P. Code : 599601

e

{3 Hours) [Total Marks: 100]

N.D.: (13 Question Mol s compulsory,

[3} a"kllh'_'l'rlpt @ny four questions out of remaining six questions.
(3) Figures 1o right indicate fisll marks.
(4] Assume suitable data if necessary and justify the same.

1. Answer the following ; - -
() What ?5 capillarity? Derive expression for height of capillary tise. - = -
(B} Explain stable and unstable equilibrium of floating bodies. P
(¢} Is the flow net analyvsis applicable to rotational flow? If ot whﬂ' i

(d) What are the characteristics of laminar flow? e

2. (&) Deterine the components of rolation ahout th;::vari.r.htis axes for the 10
following flows: R S
() w=3, widx TR .
(i} w= 3y, v=302 (% 47
(b) Whatiz CFD? Explﬁin CFD simulation? State-its applications. 10
3. (&) DeriveHagen Poiseallies equation arid stale assumpticns. 10

{b) :-*L;sip_li_d_wbe_: of ﬂ[i']l_:“.:'-.!:;'.ﬁ m gach is made of matedal of relative density 0.5, 10
;.;.*-_'I'I_]g:':_c:u];ﬁ;'__ﬂpats'ics; a liquid of relative qéﬂsiw 0.95 with two of its faces
.~ borizontal, Examine iis stability. ~ *

LR [a}"_ﬁi.:a_'s'uij-;i-'an'le'ﬁ_]r:_rgc;mcnt- of a water main from 240 mm to 480 mm 10
ok 8 diameter. I'ne hydrauluic gradient rises by 10 mm. Calewlate rate of flow.
& 2o =(b) Water §s flowing through a pipe having diameters 600 mm and 400 mm at 1]
Mg, Toea o7 athe bottom. ancﬁ'.ug:_nper end respectively. The intesity of pressure at the

it

.y

w LT FTIT T A B Sl LT T T T A e I PP TP A e PR PP A I LT P P B LT I e Y T

“ - bottom end is 330 KN/m? and the pressure at the upper end is 100 KN/m2.

;: iy Dn:_l::rmirt: the difference in datum head if the rate of flow through the

= < om s o Tpipeis 60 litersisec.

I 5 - (=) A pipe of 100 mm diamster is carrying water, I the velocitics at the pipe 10
Baalt centre and 300 mm from the pipe centre ere 2 més and 1.5 m/s resp. And

Lo Taer s o flowinthe pipe is turbulent, calculate wall shering siress.

" [by-Derive an expression for the volumetric flow rate of'a fluid flowing throuh 10
3 © . anotificemeter,

fo TURN OVER
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T2215 ¢/ TH3E FLUID MECHANICS

2

Q. P. Code : 599601

6. (a) Aplate450x150 mm has been placed Jongitudinally in astream of crude -~ {7
oil. (sp gr. 0.923 and kinematic vioscosity of 0.9 stoke) which flows with
‘r'l::![ll:ii:n' of B m/s, Caleulate 5 Y=racis 14 R
(i} friction drag on plate
(if) thicknesss of bowndary laver at the trailing edge
{jii} shear stress ag trailing edae : . : : o d
(b} Explain Prandlts mixing length theary ' : o ol “} &

e R LT

Vb Tl e
- ..f,!‘ -

11 Et]:dﬂin - . .. - ¢_: '_\_ -_ :-x.-.-_x. y --: :-. : . .:
(i) VonKarmanEquation - .. - <. o o soE
I:lt}l eri:it:,' and CiT‘m:l]ﬂﬂﬂﬁ RS - ¥y k : .. s

(i) Moedy's diagram. -~ - L eEk L T FaTs e |
T L AT S
g e 3
: i

FEES! +'.*=i'i_,i—:t1.'¢-'|;3;*. *4.1" s HAptns -\.--

- :
A !
L — =
il
]
. =
s F g Ty
i o
e .
a
S ST T
= v - L
g = = il = 1
— e = - ™
= i e Zy b

ACEIASADE BEZI!IEF?BE?EEEEECE'AE
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T2335% Tis 14 PRODUCTION PROCESS |11

().P. Code : 600800

: {3Hours) Total Marks : §0
" ote :1} Question No.1 is compulsory.
L . o : - 3 3 e Ljsut 3 H
:]-.'-Lnurnpt i three questions from remaining six questions
3y Assume suitable data 6 required,
: 4) Figures to the vight indicate full marks

I {a)  Cooling svatems nsed in injeclion molds 20
(b} Laser Beam Machining
(e} Indexing Mechanisms used in Jins and Fixtures
{d)  TFlexible lanufacturing Svstem
{e)  Differcntiste between Combination and Compound Die with diagram.
(N Types of Aulomarts |

2. {a) Find the towal pressure and dimensions of die & punch sets loe produce & washer 6
of 5.5 cm outside dizmeter with 2.5 em diameter hole, from material 2 mm
thick. having shear strength 350 Nemnt®, Take clearanes 9% of stock thickness.

{b)  What is Chemical Machining process? Explain in detail with the help of 6

diagram.
{cy Discuss all sheet metal operations with kelp of diagrams. ]
3 () Write short notes on the following; 10

(1) 5ix Point Location prineiple for Jigs end Fixiures,
{if) Drawing Press Tool for sheet metal,
(b} Explain aboeut any five types of Clamping elements with diagrams in detail. 10

4 {a) Wrile aboul different Lvpes of transfer lines vsing neat sketches. 10
(b) What is agile manufacturing? Write ahout the components of Agile 10
Manulacturing,

LA

ey Explain the following: 10
(1} Design prineiples of clamping clements and any 3 types ol
locating elements,
{ii} Abrasive Jet Machining.
{b) What arc the different elements of Ejection svsiem in Injection Molds? 110
Explan any one ejection merhod.

1
L]

=

() Write in detail about any five tvpes of Jigs with neat sketches,
(b} Explain the following:

i) Electrochemical Machining

(it} Plastic Injection Mold Standardization

_______________________________
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HE‘,L]-‘ TIRSITOSIS HEAT TRANSFER
Q. P. Code ; 600900
{3 Hours)
ITOTAL MARKS 80
Instructions:
1} Question No-1 js compulsgry.
2} Answes ey THREF. from the remaiting FIVE questions.
¥ Assuine suitable dagg i necessary and slate the same.
Q-1 Answer any 4 questions, ' [20]
2l What are the three modes of heg trarisfer? Defing-cach with an appropriate
example, . i
b} Define Fourier's Law of heat cohduction, Mewton®s law of cooling: and Siefan
Boltzmann Law,
&) Whal do you mean by Fouling factor? What are the causes of fouling?
4} Define shape factor and wiige down the propertiss of shape factor. £
€} How comvection heat transfer ocour? What ‘are The :'djﬁ'c;n_anum -belween Natural
Convection and Forced Conyestion, = e
Q2 @) A steam pipe made of sleel (K= FEW/m-Khas Db of 160k m -and O of 170mm.  [8]
The saturated steam flewing through it is ar S0FC, while the ambient air [s at SE°C,
i has two lavers of insulation. The inner layer (k=0:17 Wim-F) iz I0mm thick and
the outer laver (k=0.021 WimK) is S0mm thick. The heat irunsfer coefficient an
inside and outside walls are 40W/m*K and 5.8 WimK. respectively. Find the rate of
heat loss per wnit length of the pipe '
bl A Brick (k= 1.3 WimE) wall 015 m thick sepatales n_:_u:ni:uusiinn Eascs in & furnace  [§)
from the atmosphere air at 20°C, The dutside surface emperature jo LOO"C while its
emizsivity is 0L8 and the heat {runsfar coc[ficient for the outer surface is 2000m K.
Find the inner surfaps temperatuee of the wall and tota] heat Tost to surrcunding by
beth convection and radiztion Per tait argg,
c) A 0.5 m’ plane, grey, diffuse, opague surface with absomptivity = 0.7 i maintained  [6)
- al S0GYC, With an imadiation of 10000 Wim®. Determine (i) the Absorbed energy
- Mii) Emitted Energy (i) Torz Eneray lzaving the surface PET unit Area, Take Stefan
" Baltzmann constant 2z 567 % 10 wim® K
e SR a i
QS . 8} Far lurmped heat analysis with usual notations prowe that P ik 5]
B CAn ege with mean diameter of 45mpm and initially at 18°C is placed in 1 boiling  [6]

»water pan for 4.5 minutes and found to be brled to the consumer's tuste. For how

tosig should a similar egg for the same consumer be boiled taken from a refriperator

at 4°C. Taka the following properties for e8g. Verify whether the Lumped heat
capacity analysis cun be wsed or not,

K =1 0W/m"C, p= 200kgm’, Cp=2 EIRETC, and b= 100 Wim® e

Nitrogen gas at 0°C is flowing over a 1.2 m long , 2m wide plate maintained ot [6]
BUC with a velocity 0f 2.5 misec. properties of mitragen, ot film teimperature,

[ -=l,142kgfrn3. Cp=1.04 kIikg-K. kinematic viscosity (v ) =15.63 x 10°% m’fsec and
Conduetivity(k) = 0.0262 Wm-K, Find the average heat transfer cocificient and
total heat transfer from the plate, Take the correlation Nu = 0.664 Re ' pp 7.

[TURN OVER
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Q-1

Q-6

b)
<)

b}

2)

c)

T2225/ TO515 HEAT TRANSFER
QL P Code : 600900

Fa
ko iy AR

I ! Lh I"

An incandescent lamp is approximated az a 7Smm diﬂnletqr-"'-spl1ere. '?Thi_e

temperature of the glass bulb of a 60W lamp is 110°C when the. ambient air‘izas

20°C. Estimate the heat transfer rate from the bulb surface by natural convection
and by radiation if emissivity of the glass is 0.7, Propertics of air at 65°C are

U= 203 x 107 Nafm?®, p=1.044Kg/m®, Cp = 1007 Jike-K, k= 0.023451.-.'.";11'-1(}

Pr= 0.7188. Use the comclation Nu = 0.589 Ra™ and o = 5.67 % 10 wim’K".

Derive the relation Nu = C [(GA™ x (Pr)" for Matural Convection b]r'-'us'ing_

Dimensional Analysis, X
What du you mezn by eritical thickness of insulaticn? State its significance.

Water (Cp=4.187 kl'ka-K) is heated ar the rite of 1.4 Kgfsec from 40°C to :?.D‘*i; ﬁ:.r'

an oil (Cp=1.9kI/kg-K} entering at 110°C and leaving G07C.in a countér flow-heat
exchanger. If Ua is 350 Wim™-K calculate the surface area required. = 5
Using the same entering fluid temperature and same oil flow rae, caloulate the exit
temperature of oil and waterand the rate of heat transfer when the watée flow rate is
halved [ 50% of initial Mow). b e

Derive the relation for LMTD in the casé of a paralle] flow lieat exchanger from
fundamentals. : b S

Three hollow thin walied cyvlindsrs having dizmeters 10 cm,20cm and 10 cm are
arranged concentrically. The temperature of innermast and Gutermaost cylindrical
surfaces are 80 K and 280 K respectively . Assume vacuum between annular spaces,
find the steady state temperature attained by the cylindrical surface having diameter
of 20 cm. Take =] = 2= 3 = (.05

Diraw a neat beiling curve showing all boiling regimes of waler.

Derive the governing differential equation for Fin of uniform cross section,

State and prove reciprocify theorem '
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