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(3 Houss) Tutal Marks: &0

=P,

P ~ 2

ML 1) Quozstion Mo, | iz campielzon,
23 Angmpl any three questions aus ol the veinining five questions.
33 Fleres 1o the dght indicate fall marks,
A) Assime suitnile dain whenever recnired but Justily ihe sime:

01, Atlempt sy Four

Au o Deseribe with i neat sketeh o centrifigal clucl: and iteduce &n equation for the tatal Lo
lenmiilel, :

k B Explain the working of an inlecnal expum:[ingz:lji\'_e_'h"rﬁé. oy
® C. What is stability of & governor? Skeich ‘he contdlling foree -.-m'sim'-_fmlius\"rJEu_gr"er's fir a

Eaile, unstable and isochronons spring controlled EOVErAST,

I, irili{iwill e the effect of the LE¥TORCOpiC n;;nupI:-.;.m?.r dise fixed ata eerkin angle to & rotaring
shalt? : 5y :
L Prewe that maximum fluctustion -::uF'-;uwg_-,-, e I il R el
AE=F « e _-_:.-._. 1 _-:.-'.- .- : .:.- FHons : ; ] el P A
Where, E = mean kinetic energy pEibe flywhiee] e
Cs = coefllicient of fhcruation of speed. ~ S

Q2 A, A conrifizgal dmﬁ_;;%;_'ﬁgtp'ngkﬁﬁ_%'iﬁ!"s_litié‘r;i-:lial]? s spider keyed o e driving shail
aid muke contact with'the infermal wirtaoe 7 dikeved to the diiven shaft. When the oluteh
is il rest, cach shie s pulled Egainst i stopby using & Sprink Snd ledves 1 clezrance: of 6 mm
Lt ween the si_}:;-i;é'ijd.ihﬁpil't_[i:”_pdl_lﬂ';ﬂrijﬁ_ exerled by thespeiie is 60071 The C.G. of the shoe
iz 180 rom fom th _ai-.’_i&--::'-f"IT|E_'r;J._l1_t|:]t:-*I:11i:_~.iljz_ETr_]ﬁJ_HL_'n:l".-ct-:r nf{He rim iz 430 i, stiffiess
of each springis S0 KN/ ITtha inass ofeach shoe is 10 Kgand coefficient of fiietion between
the rim and thé shive 1s.0.4; find-the power ininsmitted b thesclutch. Tde speed of the shaft

s GO0 rpm.,. P e M P e X

N B. A Efﬁjpln;héﬁ'd'hmfﬁ_ periiles on i drom oF 600 Wi in diametar that is Fanning at 200 cpr,

i __'i'f_Li':,'n::uEﬁﬁci_E:l_'lt '-;:!Eﬁ'ﬂ:t[l'.'i_n i .‘Ij._.?ﬁ.- Thie brake barad has a eoncact of 270, oo end is Tastened
- ta fixed pin aid the otherend to-the Brake ann 125 mm from the fixed pin. The straight
Hgﬁr.ﬁhﬁm*ji?‘::?.ﬁﬂ mm fohg and plzced-perpendicular to the diameter that bisscts the ahgle

.\'-'

utengiact U AT e
S S T What il pull nécesary o thi 2 Bf the brake arm 1o stop the wheel (£35 kW is
et heli AbeofbEd? What'is the ditettion for this minimum pull?
v o Wh;'nll‘?"-'idth ﬁfﬁ?ﬂgr"bﬁhd'_ﬁ_f_ﬁ:.ﬂ__jiu'n thick is requirsd for this brake if the R -
© tengile-stress 15 nol to eeceed S0 MAMIE?
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TUS25 10476 THEORY OF MACHINGS []
Q.P. Code: 22664

-1-

A A Plarinell governor having a centeal sleeve spring and two right angled bell crank levers (10)
maves between 290 mm and 310 tpm for a sleeve iR of 15 me, The sleeve arms and ball -
arma e 30 wun wnd 120 mm respectively. The levers are pivoied at 120 mm frum. the
Bavernor axis and mass of ench ball is 2.5 ke. The ball arms are parallel to the Fovemor axis
A1 lover equilibrium speed. Determine i} Loads on the spring al the fowest and- highest
eiuilibrium speed i) StifThess of e saring, e . e,

B & four wheel cor has a fotal mass of 3000 xi. Each whesl is of 430 min radivs, Thecenter {10y
distance hetween 1w wheels on an axle is 1.5 m and wheel base is 25 m. The-height nf the -
C.G. 55 0.5 moabove the road surface and lucated at [ m from front axle. Each vilws] has.
moneit of inertia of 32 kg-m®, The engine axis is along the lon gitudiﬁhlaxis\ﬂ!‘ the vehicle;: -
The enging rotates 4 timas the speed of wheels in clockwize direction when '.f'jei'i.'l:.d_ﬁuni T el
front. The mass of imaling pirts of EJIE[IJE.' js?-l;l |-;.‘|.]- "'t5|_1,.-i|'|E I.'ianZiiI.EI U‘fﬁ}"]ﬁ[fﬂﬂ Df 160 mim, If >
the caris taking & left turn of 70 m radjus at 50 kmiliz, Gnd the grﬂund reaction on ca.::]]'.whmj,_ :

Q4. A In the epicyelic Bear friin as shown in fipiee, the deiving gaar-A rodating in-_ﬁlqc_kngis: {11
direction has 14 teeth and the fixed annular gear © lus 100 t2eth. The ratio of teeth in goacs
E und D iz 9841, If 1.85 kW 1= stpplicd 1o the gear A Totating at 15!I:Ili."'rp'm__.|"|_n~1!':-'l_'|n the 3pesd
and direction of rotation of gedr Loend 2) the fixing torque required at C-ussuming 100%
efficiency throughuut and that 411 teerd have the sare piteh. ' £

N : awl . - 3 " |
E. FEn@_ﬁ'.ﬁﬁﬁi_qz_f@_l}_ﬁui-.;gﬂl_:r'.t nii_'j:u_:r_n_a:is 5yslem f@r-u-ginrﬁ::-::ting rod when one thied of the (10
maze 1% located atthesmall end, Center of riass is &1 twii third Jength from fhe small end and
o :iﬁ"ifl};i-n:u}_lg_fpf‘lﬂ?l:‘fj@_.fﬁi‘.f_}__&"_ﬁﬂ.m- e TE

e

Rt I L e Y i ;.
05 A, ,-ffmg:mi'rgii:lcjﬂhyri;hlt,'tiﬁa"f,mj;x*fprjquq]if cylindér engine has been drawn to 4 scals of 1 mm (10)
;_2"*‘.gitjntjﬁuﬁb{rﬁq_;ttj;g’usa-a_l"lg:_lﬂ_.;nq'm‘_Ién_'ﬂ'?__pf_ crank displacement. The inteecepted areas botween
LS outpul lorghe.chrve and mican fesistance line taken in order from one end, in Q. mmare -
i e 30; +4 10,2280, J.l_'_i__?.ll,-—33|3,'325ﬂ}--345|}, +280, 260 5. mm, when the enging is runming at
o A B00 rpmLTle enging has & siroke of 300 imm and the flectuation of speed is not o CxCred
Vs e #3% of the mean speed. Determine-a suilable dinmeter and cross sezction of the flywheel im
, _-'__hm--.jur a limiting valys of the safe centrifugal stress of 7 MPa. The materia) density may be
A T assumed ps 7200 kgfm. The width of the rim is 1o be 5 times the thickness,

E

Frigha T ‘B Derive the equation for the stabilily of fwo wheeler taking a turp tensidering gyroscopic and {1

e centrifugal eouple.

=ty EA - b

i Q6.5 Write short notes an 20)
:L Ly 15 'f-"—'_:-:'Nel:ESSiI:-' of gear box C. Froude bydraulic dynamonaier,
T ,~_T‘?:f.F:j'-".‘n‘-"[I5.h:1 Harnell povernor ). Friction clurches,

L
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Q.P.CODE: 25015

03 Hrs [Total Marks 80]
M.B.:

(1) Question Ne.1 is compulzory

(2} Altempt any threequestionsoys of remaining five questions
(3) Figures to right indicate iyl marks

{4) Assume suitable data if necessary,

(3) Notations carry usual meaning,

=y}

] (4) Derive an expression for steady state arear when ster and ramp input iz
B1Ven to the system. i

(B} Define the following terms with reference to the state space modelling 06
of the system,

(a) State space (b} State variables

(C} Explain the following terms with reference 1o static charactenistics of 04
the measuring instruments,

(a) Hysteresis (b)) Drift
Q2(A) What is mathematical modeling? Explain the importance of 0§
mathematical modelling in contro] systems,

(B) Explain the canstruction, working and theory of thermal conductivity 06
gauges for measurement of vacuum, Explain how radiation eflects are
minimized, .

(C) Obtain the state-space equation and output equation for the system (3%
defined by the equation, .

Y(5) _ 2574 52 ooz
U(s) 5% +452 45542

2.3(A) Explain the construction and working of a d.c, tae

e

) For a system having G(s) = m ,Hig) =1, determine 10
(i} Characteristic equation (ii) tw,and damiping ratio (£)
(i) Time at which I* overshoot will oceur .
(iv) Time period of oscillations .
{v) Na. of eycles output will perform before settling down
|
TURN OVER 1 '::l:
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Q4 (A)

(B)

Q.5(A)

(B)
Q.6 (A)

(B)

Q.P.CODE: 25015

What are different lemparature compensation techniques used in the 1n

measurement of strain using sirain gauges? Explain any two methods
in detail.

Construct* the blpelk diagram that combines the following set of
cquations expressed in the “s™ notations (Laplace notation), I
WW=X—v v=w-z T(E+ 8= V(S0 2),

(Y5 +65+8) = £, Given X is the input to the system and Y is Lhe
output from the block diagram, Find the transfer function, :

For a certain feedback system having | 10

3(s4)(se6) :
Cifs) Hs) T T ‘H‘? 5 »Sketch Bode plot and comment on G.M.,

P.M and stabylity.

With a neat sketch explain the constructional feature and working of [0
(1) Piezo- electric acceleromater and (ii) Pyrometers,

] . we v 100(541) i ¢ 1i1
For a unity feedback system having Gig) o (s12)(o410) * determine

(i) Type of system (ii} Error coelficients (i) Steady state error for
2
input g3 I+4’E'1'-t?.

With neat sketohes discuss significance of followings aspects of signal 10
conditionings for any one of the sensor: amplification, conversion
filtering, maduiatiun.-’dwneldulatiun, and grounding,

ET0RE | EWSIF144607 1 CADA | EOCCI B2
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(). . Code: 25955
) (Timme: 3 Hours ] Jental ."«-.i:a-:}:srf-:ﬂ
SE: - 1.0westing Mol is Compulsnry J
2. Balve any three questinns frim remaining five

3. Assume suitable data Wherever necessary

(L1 Answer the following questions:

A Lo
) The surface finish o the milled surface is not to exceed Spm R with d cutoff

lenzth Imm, mechining allowance 0. Smm and direstion of lay parsllel, Fau,
Will vt represen it o & drawing?

B} Calculate the effective diameter if: a) the miceometer rezding with two wires nf
standard cylinder js 15.64mm b) Micrometer reading over the giuge with two
Wirts as 13,26 mm and piteh of thread 2.3rmm.ch Wires of 200 mr digmeter
and standard cylindar 8mm.

¢} What zre 1= limitaions of X bar and p charts,

d) Explain T ylor’s principle of Crauge Design,

€} Whar are the chjectives of Quality contral?
Q.2 :
2} With the help of nest sketeh explain the construction, working and applications
of tool maker's mitrosenpe, : '
b) By using optical flat. and ‘monochmamatic' light. sxpldin the: procedure 1o
determine f) whether the aiven surface is flargr curved i) whether the curved
]r_s ;}'p-l'n,'f?g.ﬂ?- I:_'nftﬂ__a}.'ﬂ_ : .: - - .-.-. .. : | -... _.- ¥ . .._
03 . . S22 .-_;.__,—.___ g = i ._- B foat __\- ] =

wsing follss bf gear tooth comparators,
b} How g obtain-balznce Betwesn cost of quality and valus of quality? Explajn
yaur answer with suitzble wragh, P '
0.4 a} lriﬂll: m&ﬂs_qrégﬁ_’f.‘g'q_ﬁf s_lini‘am:*ruugﬂr&;s,'_]-i'ﬁgh#s of the sucesssive 1 peeks
- - amed n-q;_-,gﬁs :;?rﬁ'.g ng?ﬂjultﬂ fmma_cf@[um_;ndqﬁser: 33, .2:'_!., 3”,'9,23,] 32?.29.32
T Zand 20 mmmﬁ,{fu!uemmwmmﬂmm obtained over a lenath of 1mm,
S dstqnpin&{;L&:znd-R.‘hﬂ values of surfice roughnass,

- by Distinguish between Hole Basis and Shaft Bacis G
-~ - €) Explain the principle and working of electricaj comparater along with s
©advantapes and-Timitations,

0.5 at In a capability stdy of 2 lathe uzed in wrning 2 shaft to a diametar of 23.75«
o 0.1 mm a sample of 6 copsecutive pieces was taken gach day for 8 days. The
LA dizmetzrs of these shafis arc as given below: ]
[1* 12 day [37 day [ 4% day | 5% day [ g% 4ay 78 gaw 35 day |
day i E ]
23.77 |23.80 [3337 |23.79 | B33 2376 | 2378
£ (2380 12378 12378 23376 |3378 1o 23.78 | 2370
3 23.78 [23.76 [23.77 [2379 3378 3373 275 15375
23.73 12370 12337 2373 [23.77 | 337g 2176 |37
{23.76 |23.81 [2380 | 338 2376 12374 2381 |337%
L23.75 123.97 [23.74 2376 [23.79 | 23.78 [ 2380 |23.7% :
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Q. P. Code: 25955

D:msmmt the appropriate control chart and find out- meﬂﬁs capability far the
/machine.(For subgroup size of 6 take A2=0.48,D3=0,D+=2 and d:=2.534 )
b)f Ekplain,the Operating Characteristic (0C) curve with reference to sampling 1
i mspf:{:tmn Also show different regions in the same u,um thmr 5u1mbl|. Miganing,

hy
i

3, - -

g a | s

Q.6 a) Explain various types of sampling plans which are. II1 PFEL"BL in ind “5"}' with - 10
their respective acceptance criteria, '
b} Ina factory producing spark plugs the immhcr of de fe.ctwes fDLiIrIL:I in: mS]:Ech:un 10

,D—flﬂ lots of 100 each ,is given below: . 5 N A
Lot. No, Nu of Defectives -' Lnt Nm = 'Nﬁ_ﬂf:Defcctives. ;
= 2 102, S 11 S ey
S-S 12 Lold e S RS
[ 3 g
- 7
'. i .m' :-M '“"' T BE % '\----‘-P.:I.
i Eﬂﬁitmcl Profriaté o m-_,[ chait. 2L
sfa'rqﬁtthfnh-q[" ST . ,Iw. H”‘I. ﬂ@Fé: ?E}h the process is in
L7 limit not wopge than 9% is

?!itﬂﬂf b Efélrmllted more than three

1 s O



1
i}

b)
)
k.| d)
c}

O 9

3
sEmodificabigh, T e
T L R R E =

TE/QW@/ME&H-—Q—- HME:( EE'JSG-.S/ .EL'IE/

eI :|
Q. P. Code: 25265 g

Time: 3 hours Marks: 50

Motes: 1.Question No. | iz compulsory
2. Solve any THREE from remaining FIVE questions,
3. Assume suitable data wherever necessary and slate it clear] ¥
4. Figures to the RIGHT indicages maximum marks

Altempt any FIVE of the following,

Elxplu:'n i brief the effect nf increase in engine speed. on angles of vilve timing
dingram? e J e o ; s

Deseribe the aifoot nfcng'mc specd on 3{|ﬂ|.{:'jﬁ[m1g[f:;.~g.[f E;ﬁlm'ﬁ'.jgﬁftiﬂm 31,-'5.‘_1:’]11 ]
Explain concept of quality BOVerning a:gﬂ_qﬁaa:;ﬁ'ﬂtjr.:ggirgrgjﬁg_ L Sl e

With neat sketch explain exhaust pag recirculdtion . -
What are the advantages of Wagke] Engine? I

Waat are the functions of cooling and [y f['caiiun-ﬁi.rﬁfgm..[:i'mjg[lJc']' =

Write & note on . cssentis] ‘priperties of Jubgicanis eommonly ised far engine
lubrication, e o s L e T

R R e e
A simple carburettorigalsished £ 4 PRI kg SERINT 045 Kirt-fuel por minute

o the 4 stroke singlt Eylinder gettol enginie Th tunbitui 4 {3 4t £:013 bar and 300
K with specific Heaf atconstiitprosaie of 1000 JegE  Gulehlateithe throat diameter

of the venturi when ' sElocityinf air i limiied .92 & Take fuel density = 74}

kgim? and velogity edelf i:-_i_gf::ﬁ-i..ﬂ?gz_:_;f@ﬂ;;-i;r_%mfa@?r&afmn fiuel nozzle 15 75%
of that at ﬂ'li-?"i-’.ﬁ'ﬂ:f'iﬂui‘__"_iﬂiFeh.l_hﬁ?'ﬂ.lauﬁﬂ?_zil?:rﬂ_iﬁlquﬁt@r;ﬂﬂcghﬁiguhuge cocfficient for
fuel num}cqjuftzfpﬁ-gf S e E e

b
s

et e s
-3 FrE i

R SR
Cﬂaﬁuﬁ!iﬁﬁ-é"q??ﬁﬁ??gﬁjlﬂjﬂfmﬁ '?Jl_ﬁfg%iﬂ._ﬁa“ﬂ'ﬁiﬂﬁwiﬂg factors: Drive, Control over
:‘;fj-c'j:iﬁcu—é‘%.".Sﬁﬁfiq!j_qhﬁﬁa@f_aﬁ_ﬁ:ﬁ:ﬁ!gﬂs " Effigieney, Erosion and Injection timing

B} Diling et on 3 dicsel engine the power developed by the cngine is 42 kW, The fucl

ot 42600 Klikg calarific:value is supp
o was [8:1. The extiaistfaits were) B .
T which the observations - wers: 4 follows: Water iz circulated at 580 ltrez [ hr,
3% o temperatire fize of water throvgh calorimeter is 36°C and temperature of exhayst

L
=

-

e o
s, n
Ll L

i P R s R T
=i

1 x e
L
W

- ]
AT
x

lied to the enpine at (187 keg/min. The air-fue]
r¢ assed through an exhayst gas calorimeter for

~“gaszes at_cxit: from. calorimeter.is 98°C, Ambient lemperature iz 20°C. Heat lost to

‘cooling water jacket is 32% oFthe total heat supplied. [f the specific heat of exhaust

‘gases be 105 KT/ kg BC, caleuldte heat balance sheet on min and percentape bagis.

(20)

(&)

{12)

EH '- a) . With neat sg:e.[i:hm:pla” iy sl:.‘ages of combustion in Cl engine and state fuctors affecting  (10)
: .-."ﬁ:' Eatly i:gjﬂﬁnn'dalay ;':um'nﬂ._ )
e -E!'}'-.'%'E:l-:p]nin design principles for 51 engine combustion chamber,

Page 1of2
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Q5 n)
1y

Q6 )

Q. P. Code: 25265

Compure detanatjon m 51 and CI Erlgine . '
: ; (1

What are the requir i
. Cqurements ﬂflgn tion . . P ’
capneilive dl':'sc:lmrgc gniti 5}".51_':“!]1_ system? With neat Ekﬂ[lﬂ} mplam hlgh '.T,.r:ﬂ.[[;;tgg (10)

The cotnpregs; : : : ' '
o i i:-:njl T:::Erizz rrlﬂ_’tl,l’::‘ﬂ E‘; in engine working on an Otto cycleis B, The initial condition (10)
Determine volym J- - The maximum pressure of the eyele is limited to 50 bar
find the ratiy of ©, Dressure and temperature at al] salient points of the-cycle, Also

Ato of heat refected and heat supplied on the basis.of gne kgofair- =

- = > = [

Write short notss on {Any twa) ': aedtt T LR : Um
Dﬂtﬂnﬂ-ﬂﬂd CE-tH_'I'_I_E mrinﬂﬂfﬁlejs _. :I - I- - . i o - i . *

Variable compression ratip engine = -
Difference between unit pump fﬁjé:i:iﬁrs ystem ‘and {:;RIJE é&mm

Evaporative cooling system ™ -~ -
i o Ly e
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Q.P. Code; 22327

Time: 3 Hours : Marks:80."

NE.; [1} Question Ne.1 is compulsory. ; el
(2] Attempt any three questions frorm remaihing fivé questions
[3) Assume suitable data if required, ST
4) Figures to the right indicate full marks. xo

Q.1 Explain any five:- RS e e,
{a) Feziling systems used in injection molds’
(b]  Plazma Arc Machining i

o) Dyl bushes used in ligs

(d) ITA5 in Agile Manufacturing B T S
le]  Differentigte between E-Ian_fcink and Plartirig with '_dl'a,E.F.EHI'i'i' e
{f}  SPM and its applications, |, ' G 2

Q.2 [a) Find the Center of F'J:-ga;ss_ure '::If'_i.‘!u:;x:nm Fi:_ll'iF:._I'IF glvenhelnwumug,;ulmbre coordinate 08
axis and also dg;ﬁ_’r_:-;hﬁﬂg’gﬁaﬁ:_ﬂf‘ip'j{éu"!iﬁf@;':J_hﬁI;?;;jf“ng'gifr'%ﬁﬁl:t;a_h'gli}:limensinns for the
same. Also :a!gg’lgfg:lgnﬁ_ﬂi:ﬁfﬁtﬁﬁfééﬁt&guﬁﬂ“ﬁﬁ;ﬁli‘iﬁ_ﬁl_a'li“ﬁﬂ;-“fﬁ:

f.j & tnm
21 mm

B0.mm
¥ ©

(b} . What is E8M process? Explainin detail with the help of diagram, 06

e Exigg_lélin--?h outIndexing mechanisms used in Jies and Fixtures, DG
gt i ey
e Page1of 2
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Q.P. Code; 22337
Q3 (a)

Write short notes on the following:
i} 3-2-1 Location Principle for Jigs and Fixtures,
(i) Drawing precs Tool for sheat metal,

(b) A deep drawing Operation is used ta make acu

-~ 10

p of diameter 75 mm and length 65 mm and 10

Q.4 [a) Writeabuutdifrer

10
B} What are the diff,

Brent companents of Agile Manufacturing? Explain in detail. " - 19

Q5 (a) Explain the following: .

{i} Design principles of ﬂé':rnging elements and any ig,ﬁ'p'a:s:i:_-f climpinig elements,

(i} Water Jet Machiniri. PSS e S P TR

(b)  Explain with the help of nejit sketch ihé;wsrklng-pfﬁ;e:-jglazcéwhq]n',_,-;-r‘.-_--'-'
N~ IYEL el Rl _.:":h%:."..'_'-.\,. _'-' e T r"'l"'_.‘.‘.l__'\-.'l'_l-' =

(e}  Write about ad\rqfr_:ltz!géﬁpélIﬁi;gﬁjn&ﬁfﬂﬂﬂmﬁ& injection ricld.

..:'_:‘: -'f' ..- ,.L.'\-\.'l-.-'.' et o ..:\-".l aom ;.‘..'.'. .':-..- l- :

o LA R :'". _::. .':.':-;:-'t. -_u __ -u . i1

Q6 (a) Write in detail dbout ;e‘f'ght_ﬁpa;'pﬁmllmg'-'ﬁf;ur'g‘g and Tdrning fixtures with neat 10
Etche L A o e

(b) Explain the-following: " *'= « U i el 10

) Ultrdsonic Machififg:: - ' - e

(i} Ejéction Systerm W ifijection Malding machine.
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[3 Hours] [ Total Marlks: 80 :
NI Lrtestion no. ] is compulsacy.

Altemiplany TIIREE [rom question no.2 Lo 6.
Use ilusteative diageams wherever possible,
QL Solve wny Foor (5%4)
{a) Defing Thermal conductivity. Explain variation of thermal conductivity with
resprecl o lemperalure of solid, liquid end gases,
() Exploin Hydrodynomie angd Thermal Boundary Layer,
(¢} Deline: Emissive power, Emissivity, Radiosity, [eradiation, Opanque body.

{¢fd Derive the equation of critical thickness of insulation,
{e) The mdintion shope factor of the circular surfece of thin hollow cylinder of
| Ocm dismeter gnd 10 cm lengdy s 0.1716, What is the shape factor of curved

surluce of eylinder with respeel to itself?

A wall of a furnace is made up of inside layer of silice brick 120 mm thick {08)

2 [

'Q {} cavered with a layer of magnesite brick 240 mm thick. The temperature at
insicle surface ol silica brick wall and outside surface of magnesite brick wall
arc 725°C and [ 10°C respectively. The contact thermal resistance between the
two walls at the interface is 0.0035°CW per unil wall area. If thermal
conductivity of silica and magnesite bricks are 1.7 W/im®C and 5.8 Wim®C,

calculate
(i) The rate of heat loss per unit area of wall

(i1} The temperaturc drop at interface.
Derive the expression for log mean temperaturs difference in a parallel fow  (08)

(b) b
heat exchanger. State your assymption. .
(¢) Explain Lumped heat capacity method with its assumption. (04)

(.3 (a) Derive a relation of heat transfer through infinitely long fin. (08)
(b} In acounter flow double pipe heat exchanger using superheated sieam is used  {08)

to heat water at the mte of 10500 kg/h. The steam enters the heat exchanger at

180" C and Leaves at 130°C. The inlet and exit temperature of water are 30°C

and 50° C respectively. If U = 814 Wim?® °C, caleulate the heat transfer area,

What would be the incrense in arca if the fluid fows were parallel?
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(¢} Lapluin the physical signilicance of Musselt number end Prandil number, ()

:;'Q-'l (m)  Show that the radiant heal transter between two infinitely latge parailel plaes  (10)

sepurated by n shields is
Ac(Td = TF)

(n +1*_;[§— 1]

n—sitelds =

() Airot 20°C is fowing over a flat plate which is 20 cm wide and 50 em long.  (10)

The plate is maintained at 100°C. Find heat loss from the plate if air is
fiowing parallel to 50 em side with 2 velogity of 2 mfs, What will be the
effect on heat transfer if the flow is paralle] to 20 em side? Taks the following

properties of air at 60°C
k= 0,025 Wim'C, Pr=0.7,v=1857x L0r® mifs,

Mu, = 0.664 (Reg)™ (Pra)t™

Q.5 () Show by dimensional analysis for forced convection Nu = §(Ret'r) {10

‘(b)) Caleulate the not padliant haat exchange per 2 aren for two large parallel plates  (07)
oftemperature 427°C and 27°C respectively & (hot platey=0.9 zod & (cold plate)
= 0.6.]f a polished aluminumt shield is ploced hetween them, find the %

reduction in heat transfec 2 & (shield)=0.4
(¢) Explain peometrical or shape factor. (03)

(08)

Q.6 (a) Write short note on(any Two)

(i) Heat pipe o
(ii) Various regimes in boiling heat transfer

(iiiyMumerical methods and its application :
(b) An ege with mean diameter of 4cm and initially at 20°C is placed in a (08)

bailing water pan for 4 min and found to be boiled to the consumers (ase.
For how long should & similar egg for same consumer be boiled when taken
from refrigerator &l 5007 Take the following properties for egg: k=10
wWimk, p = 1200 ke fre, Cp =2 k)/kg K and h =100 W/m?°C. Use lump

theory-

() Explain the physical significance of Musselt number and Prandd number. (04)
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