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I MECHANICAL ENGINEERING 

PAPER · I 

SECTION A 

l 

I. ａＮｮｳｷｾｲ＠ auy IOl lr oftha following Ｈｾ｡｣｢＠ ｭｬｓｉｖｾｲ＠ slwuld coufonn to a limit of around 150 wonls): 

(u) ｾｬ･ｮｴｩｯｯ＠ the conditions required for a two mass ;-ystem to be clynmmcall y ･ｱｵｩｶ｡ｬｾｮｴ＠ lu u 
Jigid mechanical ｃＨＩｭｰｯｵ･ｮｾ＠ Why ｳｯｭｾｴｩｭｾｳ＠ is a ｨ ｹｰｯｕ ｉ ｾ ｴ ｩ｣｡ｊ＠ correction ｷｵｰｩｾ＠ ｾｰｰｬｩ･､＠ 011 
the two mass system 1<1 make it dymunicall) o:quivalent to u rigid body? F'md ｬｬ Ｑ ｾ＠ position of 
centre of percussion of a c,>mponnd pendulum from hs centre ,,f gravity. Whut is Lhe 
sign ifknnce of ｬｬ•ｾ＠ ｣ｍｾｾ ｰｴ＠ t>f <'entre of percussion ｬ ｯ ｲｾ＠ batsmntl plli ying crickel'! 

ＨＶ ｾ Ｔ ］＠ JO) 

(b) What is monnt by bauntin)l of governor'/ Explain ｢ｮ ｾｩｬｹ＠ tho causes of iL< occurrenc.,. ｊｵｾ Ｑｩｊ Ｉ •＠

with reasons. whether it is ｭｯｲｾ＠ severe in case of UllStabk governor or isochronous go1·ernor 

(II)) 

(t) ( i) A connecting rod in I. C. ･ＱＱｧｩｮｾ＠ is ､･Ｎｾｩｧｮｾ､＠ ｡Ｎｾ＠ u column, with nn Ｑ Ｍｳｾ｣ｴ ｩ ｯｮＮ＠ Oosigners 
tukc lliQII'I<n t of i IICJ1 iu uf IJ10 CfOAA•SilCtion11bOUl one u:;is equal ((I ｾ＠ Jjrnes lhW tal\ on 
nboot tbo perpendicular axis. Wll)"l 

(ii) Why Is it conside1'1ld ｬｬＱ｡ｴｬｨｾ＠ hollnw shall u11Ji:r l!>rsion is lighter ｴｨｾｮ＠ u solid one, if' 
othor pw·mJtolon; nrc Ut¢ samd (6 T 4 1 ()) 

(<I) (i) DnM a Mohr's ｣ｩｬＧｾ ｬ ･＠ of slr.:ss for a round bar which ｩｾ＠ shrunk lit by a hub. lvith hrief 
•1-1'lanati01t, 

(e) 

(ii) A C11nlilewr is ｴ ｯ ｡､ ｾ ､＠ and the ｢ｾｮ､ｩｮｧ＠ lllom<nt diagram is roclan!lul•r us shnwn in 
Figure. Whm will he the ｳ｢ ｮｾ＠ offh< sh<nr l\1rce diHgrnm7 (5 • 5 = I 0) 

-aa.,ljeygf 

IL_. _____ --.Jl I M ｾ＠ B.M. O..gnom 

ｗｩ ｾ ｬ＠ reference 10 Figure. neglect the weight of the bur nnd stopper. A load \V is dropped 
from ｾ＠ beighl h. Giwn W = 1.0 k.'l. area of <TOSS· se<'tiou of the bur= 20 nun'. Fiud lbe 
ｩｮｳｬｮｮｴ｡ｮ･ｯｴｴｾ＠ stress developed in che bar when the weight W is dropped from,., height II = 0. 

( ll)) 

2. (a) A nmcbine weighing 68 N is ｭｯｵｮｴｾ､＠ on a $<L of springs. ｷｨｯｾ•＠ et)uivalent ｾｰｲｩ ｮｧ＠ stinltess. 
K ｾ＠ 1070 N,crn and damping ｦ｡ｾｬｯｲＮ＠ f= 0.2 arranged vertienUy on a rigid foundation. A 
piston wit ltiu dtc machine weighing 2,0 N bas a vertical Nc1procating motion, witlt n stroke 
of 8.0cm nud ｾ＠ crank shaft witb u speed of JOOO rpm. Aosum.ing the motton lo ｢ｾ＠ sin1ple 
hnmtonic. dcrennlne: 

( i) ll1c amplitude of'vibration iu1bc l'l!rticnl din.'ction of the mu.cltine. 

(ii ) 'fllc transmissibility rolin niid ｾ Ｑ｣＠ Ioree Lrnnsmillcd to lhc fouudolion ' l11c phns<> Jag 
ltelwl'CIIIh < tmnsmillcd li>rce and ｾｉ Ｎ ･＠ oxcitjng IC>rcc. ( I;) 



2 .,rg 
(b) A 01u1 cylindrical shoJI is made or M.S. UJ; dimensions ｮｲｾ＠ : m<:ll> dtamet•r 1.6 ru. leu gO> 2 m 

Md ｬｨｩｾｫｮＮＭｾｳ＠ of sheU I. 2 om. 11tC· ends 11to cl()scd by Lint rigid dis<.'S. It is subjected to rut 

fnkmal pressure of 2.4 MPa lt is ｬｬｸｾ､＠ nt ono .end nnd londed by a weight W = l$0 ｾｎ＠
hanging ｯ ｮｾ＠ rope assh()wu In Figure. 

ｾ＠

·---Find the rntcximmu •1r..ss devetop.td U1 !he •hdl. Which thol<>l)' of fai lure IS used for ' "''h 
shells? If the ylold stres.< of M .S. is ｴ｡ｫ･ｮｾｾＮ＼＠ 6()Q ｾ ｉｐ｡ Ｎ＠ what Is the focl\)r <)f snfety ｴ•ｾｩｮｧ＠ the 
ＱＱｨｯｶ•ｴｨｾ•ＱＱＧｙ＠ olf tallur¢? 

( 15) 

(c) ' I hrce planks each 200 mm • 60 mm ure hol(ed togcti!L'r by J 2 111m diu. bolts to ti mn an I 
section ilS shown in Figure. ·lbe beam carries a Cffil11t.l point load of 251;.N. lfthe shear stress 
in. the bolts is not to exoced 80 MPa. ｬｩｮ､ｾｾｾｾ＠ pitch ｍｬｨｾ＠ bolts. Ncgl.'ct lhc roduction in llr.::a 
.:tmsed bj holes drilled in o, .. ｢ ｾＳｭＮ＠ ( JO) 

(u) 

l 
'1'""' I 

ＱＲ ｭ ｲｲＮＮＭｾ＠ I 2()1)Mm 

' 

ｉｾ＠
I 
• 

I I 
• 

,__200m...._... 

Tite tiring order in :1 6 cylinder l 'il rtic"l four ｾ ｴ ｲ ｯｫｾ＠ inline ･ｮｧｩ ｮ ｾ＠ is 1-2-4-6-5-3 ｬｬｴｾ＠ pi.•ton 
ｳ ｴ ｲｯ ｫ ｾ＠ ;, I 00 mm ond lh- length or <'Urh L'<llllh!Ctittg rt>d is 200, 111e pitch dist;U)O" between 
th< ｾｹｬｩ ｮ､ ･Ｎｲ＠ ｣ｾ ｮｴ ｲｯ＠ ltnos are 100 mm. 100 ｭＱＱｾ＠ I SO mm. 100 !IIIli and 100 111111 r..,.;peotively. 
Tlle ｲｴＺ ＼ｩ ｰｲｯ｣ｾｴｩｮ ｧ＠ ｭｍ ｾ＠ per ＮＺｹｬｩ ｮ､ ｾｲ＠ is I ,() kg mtd tho on&ine runs at 3000 IJltn. O.:tcnninc the 
ｯ ｵｴ Ｍｯｦｾ｢ｮｬｮｮ｣･＠ primnry <Uld "'condnry lino<" and couples on the <n&i nt. b it tho best firing 
order'.' Jfy<s. wby't Wbat will be tho cons"''ucn"" Jor otbor Gnng orders'? ( 15) 

(I>) ". ｴ ｨ ｩ｣ｾ＠ cylind.:r LO 111 ｩｮ•ｩ､ｾ＠ ､ｩ｡ｭｾｴＮＺｲ＠ is to be. ､ ･ｾ＼ｩｧ ｮｴ､＠ Ｑ ｜ ＾ｾ Ｇ＠ ''" imemal ーｲ ＼ Ｌ ｾｳｴｵ Ｂ＠ of 4.8 1-.lPa. 

(C) 

(u) 

ｃＺｬｬＡＩｵｬｮｵｾＺ＠

( i) The thickness if the nu1.ximum sh<'Hrillg ｳ ｴｮＺＺ ｳｾ＠ is noll<> exceed 2) Ml'a. 

( ii ) ·nt< in<r<!LS< in I'Oiulil• . due tu iutem;il pro.s•llre if th< cylind<r i• 7.0 m I011g ll' itll 
dose<l ｩＡ ｮ､ｾ Ｎ＠ tlegla\.'1 a1'Y ｣ ｵ ｮｾｴｲｮｩｵｬｳ＠ ､ｵｾ＠ CO ends. 

Till.< E - 100 OPa •nd Po!Mon·s r:ttio ｾ＠ l •3. ( IS) 

Ｎ ｍ･ｵｴｵｊｮｬｬｵｾ＠ unu1ue cbarn-ctenstics of polymers or ｰ ｬ ｮ Ｎｦｾ ｴｩ｣ｳ＠ t11111 disungu1sh them from mela_ls. 
State th< g<neral applications of extrusiotl ot' plastics. (<i + 4 = 10) 

A siJtgle ｣ｹｾｊｬ､＼ｲ＠ vertknl e.ngine ha• n boN or 3<).5 em. a stroke of ｾＰ＠ em. nnd " connecting 
rod 80 em long. When !he piston is li t its quarter stroke nnd moving downwards. lh< neJ 
pressure on il is GS Nh1m! 

( i) If 01o ｳ ｰｾ･､＠ of the engine h: 250 IJlm a11d the totnl e'luh •alent mass of the recipro"llin,g 
parts is assumed to he 135 kg. find 0>< ｮｾｬＭ turning mom<lll on lh• crank-shall at the 
tal)o\·e condition wi thout considfflng Lh e ｭｴｌＴ｜ ｾ＠ ortht l."onnectwg rod 

( ii) If the aclu:!.l mru;s of the reciprocati11g parts is 90 kg and O>al of connecting rod is 120 
kg. delenn1ne !.he actual turnin g m orn l2ut ilVit ilable. .ut the cmnk.·shaft for the s!\11113-
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inst®L The C.G. of Ole coMeGilng rod is 50om fi·om Ult> smaU end nnd l.he radius of 
gyration abotn its centroidnl ｡Ｎｾ ｩ ｳ＠ is 30 em. 

(iii) Vind out tho porc,.nmgo oferrorin tbe approximate calculmion as Ul (i). 

(10 ｾ ｊ＠ •2 15) 

Ｈ ｾ Ｉ＠ A .:Dntilevcr ABC of length 3.() m carries two conc<mrutcd ll >ad.< of 2.0 kN .and 1.2 kN ut R 
and C ns sho'm in Hguro below. 'Ill< cross· •cction of the cnntflcvcr is gi\'on below. for AO 
poniotL breadth ｩｾ＠ 12 em and foo· BC portion. breadth IS <Wm. DcpUo is unifl)nll all Uu11ugh 
Md is 10 em. E for betun matcriul may be mkcn as 200 UPu. Fmd ｴ｢ ｾ＠ slope •md ddlcctioo al 
Ute free cod ·c-of the beam. J,2kN ( 14) 

ＨｾＩ＠ .-\s shown io l'igt11'1!. OR is • ngid boum. lojngod at 0 tutd k<pt horizomul 'by lwo vcrtiea.l 
support.< AR and CD 

Datu gi\,cn for tltc syo1em are as followo: 

t ·nnlp!' ｾ ﾷ ｬ ｴ ｬｴ• • ｮ＠ ' ' ｌ ｴ＾ ｬｬｾｬ＠ h I uu,m,•u r, l P. 

I 
I 

ｾｭ ﾷ ｮ ｴ＠

1\ 1\ ."l h·t") I tm J-,ull (l ht•l' 1(1{> 12,.,1U' fT 
uf 6 nun din •-; rn. 
t ｬ ｴ•ｉｉ ＼ｾｗ＠ hill' 
W mm 
tntt trn 1tl din 

; 'IJ nn, ... : 1 S II\ Bn d 15 mm IIU 20v t<r-rc 
t•X\t>mul Out GI'A - . - . -

l i'l mt ｧ｡ｬｾ Ｍ ｾ＠ Il l'"-' lhr<)uglo I h.- brass ｴｵｨｾ＠ II> r:nse 118 teml>cr•bm; hy 150"C. find lho IQad 
•upportcd ｾｹ＠ hollt Uo<! ｶｾ ｲＱ ｩｯｵｬ＠ bars, given OB; 8 1) ; ｦＩ ｬｬ ｾ Ｎ＠ ａｾＧｵｯｯｴ＠ that hoii)ro tu<somt>ly. tho 
｢ｭｳｾ＠ bar is I otlll too shon and W 10 kN 

(l l) 

SECTION B 

5, Answer :my fi> ur ilf lho lnllt)Wi ng (.oaoh OJI$WOr shollld O()ll iimn to ulimil ornrmmd 150 \VIIt'ds): 

(n) ｓｴＺｴｴｾ＠ the basic purpuso!S or ｡ｾｰｬｩ ｣ ｡ｬｩｯｮ＠ uf linear progra•nmin!l nnd the asst1mptions mnde l\1r 
suoh :opplication. (10) 

(b) How do"" n cull ing tool fn il ? W hat proP"f1ies shuuld ｴ ｨ ｾ＠ modem Culling tool mloteri:Jis 
essentiall y p<lss<>s? (3 - 7 ; 10) 

(" ) Stale Ute detrimental ＮＺｬｬｾ｣ｴｳ＠ WJd pOS>1blo enus<S Il l' vibmtion in stmigbt lt1ming of steel rods 
by ｾｇｴ｢ｩ､ｾ＠ ｩｮｳｾｲｴｳ＠ in «ntre lathes. ( 4 - G ; I 0) 
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(d) Compare extrusion with wire dra\\ing procc.;s 11'.1.1 their working principl\l. essential 
ｬ ｬｦｬｬｰ･ｲｴｩ｡ｾ＠ ftll' '"" ＧＧｾｲｫ＠ ｭｮｴｾｮ｡ ｬ ｳ＠ and general appllcation:t Also state by which ｰｲｯ｣｣ｾｳ･ｳ＠
joint less strelmiJe.< can be r11anufirctured in large quantity. (6 4 = 10) 

Ｈ ｾＩ＠ ShQI\ ｴｨ ｾ＠ How clulrt in vr'ddr tcy mitot Ur.e programme in ·c· fur designing • ｴｾｮｳｩｬ･＠ rod. I.e .. to 
lind out its dinmeh.:r. d. ｳ ｯ｢ｪｾｴ･､＠ to a lond. P usin!l usual uotntions und nlsu lOr optimising 
Ule same f(l( n given lcngUt, L and for four dltf<1rent materials \\hose yield pt\int stresses nre 
a ,,a •. a 11lld a Inking corresponding Jilctor of ｳ｡ ｬ ｾ ｴ ｹ＠ ns K. Kt. Kc nod K., respectively 

(n) 

lu nunimize Ure weight. Density uf the ｲｮ｡ｴ･ｴｩｴ ｾ＠ rnuy be ta.k.:u as a .. a .a ull(l a • 

(i) 

(10) 

ｾｾＱｮｴ＠ ｾ ｨ ｭ ｴｬ ､＠ be tho <linmol¢11 ol'l hc ーｵｮｾｨ＠ and die tc• be ttt ctl for blanking and pierc.ing 
in n •t' mm thick metal sheet. 11' the dhm1.:1er of both the bl:mks an1f pkrced h11les Is 
·,r lllhi 10tn1 cleaJunc<l ｩｳ ﾷ ｾﾷｾ＠

(ii ) ｄ＼Ｚｴ･ｲｭｩ ｮ ｾ＠ the minimum diameter of tl1e punch d1at can safely pierce holes in n sheeL 
if the ｣ｯ ｭｰ ｲ･ｾｶ･＠ ｾ ｴｲ･ｯ ｧ ｴｨ＠ or tb<l punch ll)Rterinland ｾ ｨ ･｡ ｲ＠ .<treogth ol' ｴ ｢ｾ Ｎ＠ shear ｭ ｾ ｬ ｮｬ＠
ore a nod r resp'"'lively. 

(h) (i ) 

Ｈ ｾ ｉ＠ (1 ; 10) 

Nanw lhc ｩｮｾｴｮｲｭ ｣ ｨ ｬＧ＠ hy 1111kh ｾｩ｡ｭ ｣ ｴ ･ｲ＠ ufc) lindric.'l lnll .,; <:lUI ho measured. 

D3t<:rnlill,j tb.: ､ ｩ ｭ ･ｮｳ ｩ ｯ ｮ ｾ＠ of ｴｨ ｾ＠ GO dUd NO GO portions of the gaugd ro i:kl used for 
checldng dinmoter of rods linishod to size Ｒｓ ｾｾＡＡ ｭｭ Ｎ＠ (5 c 10 = 15) 

(c) 

(ii) 

·n,c lollol,;ng ｩ ｵ ｦｯｮｮｵ ｴｩ ｯ ｮｮｲ ｾ＠ given llb(]lll a PERT ｮ ｯ ｴＧ ｷ ｯ ｲｾ＠

Aetivit y A B c D E F G H 
Predecessor: - A c B,D,E A c 

• : 2 3 2 ,, 5 2 0 
(11m a i o m 3 ｾ＠ 4 9 b 6 4 3 
wc>ks) b 5 4 (i 10 6 ta c G 

Drnw the net\\\lfk. Cnlculnle cr11ical pdlh. \\l int is fhe prc..Oability nl' c..>mpleling the projeet in 
10 111oeks hr less·? ( I G) 

(a) ( i) Stnli$ briefly lbe basic di!To:renc.. ｢ｾｷ･･ｮ＠ ,jlectrodisehnrge mnchiuing (EDi\1) IUld 
electro-chemical machinlng(£C}. J) w.r.t. material removnl mechnnistR medium. tool 
materiAl and cri tical jl!'OOess parameters. 

(ii ) llow much wm:nt Oow will be required lo remove material nt lhc rnl.:. 6 cm3 /min 
from n pure iron plate by ECM if the atomic weighl ｶｮｬｴＺｲｾ ｣ｹ＠ and d.:n.sity of iron arc 
56 g, 1 mrd 8 .gtCln1 NSjli."Ctivel y? (5 •· 10 = 15) 

(b) ABC CI11!1J):]I1Y bas tu ｾ ｵｰｰｬ ｹ＠ 30.1100 ｾｷ ｩｴ｣ｬＱ｣ｳ＠ jiCI' Y""r to ｩｴ ｾ＠ cusluuu:•·- llris demand ｩｾ＠ fi N<Xl 
and kn0\\11. The customer ｵｳ･ ｾ＠ its items in a:;.<,:mllly openuiot" Md hlls no sk>rage 
place.spuce. A stOI'nge cost 11f Rs. I Olunit its incutTod if the cont]muy fir il ; It• deliwr lhe 
fl!tl ll ired units. ·n,c set-up Ｇ Ｇ Ｂｾ ｴ＠ per nm in R•. 3.500.00 O.:tcmtinc: 

(il 1l1u optimum run size. q 

(ii) l11e l>pti 11111111 level 111' iJII 'illlt<") utrhe hegi1111i ng, uf BIJY pel ill() , 

(iii) ·n1e optimum gaheduling p.:riod 

(iv) The rmnimum total expected annual cost ( lO) 

(C) 1\ short leuglh nf tuho .tO 111111 internal dimm:1ter uutl 50 111111 cl\temul tliunwter fili lcd in 
cr-mpre!lSlon ala lo"d of24() kN. Wh.:n n2.0 m lcng1h ｯｦ ｬｨ ｾ＠ >amc tube was tested n$ a strut 
111th lix.:d "nds. the load at failure " li.S ISS kN. Assuming rhat f, in Rankine-s tonmrla is 



8. (a) 

3 of8 
given by the tirs1 tesL tind Ute Vlllue of the CtJnst:ml a . Find also the c'l'ipplin_g lo3d of this 
tube 1f it ｩｳｾ＠ m long with one end fiXed and the other hinged. 

Usu1g Euler·s fomtui:L. f'utd uul t11e length of the !.xed ended column when it bn;; ct1ual 
chances of buckling as well as yielding E = 200 GPa. ( 15) 

(i) For machining which work ｭ｡ｴ･ｲｩ｡ｬＡｾ＠ use of CBN and dtamond tools are ｴｾｨｮｯﾭ
.:conomically suiubld? 

(ii) H<>"· much lime will ｢ｾ＠ required to drill a through hoi" of cllame1er 20 nun in a 18 
rrun lluck steel plale nt drill speed, 200 rmp and feed 0.2 mnvrtv, if lite ltolix angle-
''"" point •1tgle of Utal drill be 30" n.nd 120" respectively? ;\.sume approach and 
overru n = 1 mm . 

(5 -t 10 ｾ＠ 13) 

(h) Stole the purpose of usmg jil!'l nnd fixtures in batch production by machining and also 
rn""tiun ｾＢＧｦ｡｣ｴｯｲｳ＠ that are c-onsiderec;J during dll:l il!llilll! ｾｪｩｧ＠ for aiding machining. 

ＨＳ ＱＧ Ｑｾ＠ 15) 

(c) What are super alloys'! Discuss in brief the compositions. properties and ｡ｰｰｬｩ｣ＮＭｾ ｴ ｩｯｮｳ＠ of ｾｬ･ｳ ･＠

nlloy> in praetiec:. 

(10) 
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I MECHANICAL ENGINEERING r lc:::::======== 
PAPER - II 
SECTION A 

I. An<wer any four part5: 

2. 

3. 

Co) Explain why PMc'vi.K 1 nnd ｐｾｦｲＮｬｋ＠ n ､ｾＭＮ • ｩｃｾＺｳ＠ are not prncllc.1ble. (Pe.'l'etual Motion ｾＱｮ｣ｬｩｬｩｴ｣＠
Kind) ( 10) 

(b) A reversible Heat engine A nbsorb< ｾｵｯｲｧｹ＠ from a ｲｴｾ･ｲｶｯｩｲ＠ at tempel'lllure T t aud ICJC<:IS 

en erg)" to a reservoir o1l ｴ ｣ ｭｰ｣ｲ｡ｴｵｲｾ＠ T z. A st:ctmd engine B Ｎｴ｢ ｳｯ ｲ｢ ｾ＠ the samu amount of 
energy as rejected by the engine ..\ from tho reservoir 31 temperature T2 and reject• energy to 
a reservoir at temperature T,. What is the relation between T1• 1'2 and T1 if: 

Ci) Tite effi ciencies of boUt the engines.\ and Bare U1c same and 

( ij) Th" work d.:tivercd by bot.lt the engines is 1l1c same7 

(C) Distinguish between Octunco and Celan<> rating offuel•. Explain hu" tll <) are determined. 
What is the Ct tane nthng of diesel oil marketed in India? 

(I 0) 

(ch Compare lh<> phenomenon of detonation in spark ignition engine with that of knockmg in 
compression ignition engines. 

( 1(1) 

teJ In a one shell one tube poss beat exc.Mnger. the bot lluid euters at soo•(' and leaves at soo•c 
while ｴｬｴｾ＠ cold fluid <:nlcrll at J00°C aud Ａｾ｡ ｶ･ｳ＠ at 300°C. Pind !he Log-Meau l'cmperntul'll 
Difference (L,.M. T ..0,) if the Heat E"chonger is arraoged for (i) pomlld llo1•· and Cii) counter 
flow. Derive the e.xpreo;sions ofLJvLT.D. for both the above ｣｡ｳｃｾｾ Ｎ＠

(.) 

( 10) 

\Vhnl ore the requirements of the fuel for S'l'. engine'/ Diicuss the suitahility of ethanol and 
methanol as alternative ｬｵ･ｬ ｾ＠ li>r SI. engine•. 

(15) 

(b) ;\ two pass sw-f•cc conden•er r<:ccives 27500 kg <Jf st.:om l!<'r hour at a preSsure of Ｐ Ｎ Ｐｾ＠

kg/em' ｾ ｯ､＠ drynC10s fr>Ction 0.92. All the sleom i> condo:n.od to 21.s•c by coilinJ! wutt:r 
which enters the condenser ot 13.5°(' •nd leaves ol 24.5"C. The ｣｣Ｚｭ ､ ･ ｮ ｾ･ ｲ＠ mbes are 1.85 em 
Oltl•1de diamelc:t •nd 1.0 mm thick ancl Willo:r llows through thc:sc tubes with • •peed llf 1.5 
lll i>JC"- A.•suoning tltc ｯ• ﾷ ｾＢｴｏｉｉ＠ coollkicnl ofhe.ttrnnsfcr as 3.(!00 Kc:tl 'm1-lu ... dt:g. lind: 

(a) 

(i) Surface area required 

(i i) Lcngll1 and number of tub<:> in dlch pa5s. 

(25) 

Willi I ar" ｴｨ ｾ＠ ｳｴ｡ｧ･Ｎｾ＠ during which combustion oo:urs in o ､ｩ ･Ｎｾ Ａ＠ ｾｮｧｩｮｾ＿＠ Why die.;;l knock 
occurs ond how il Clln bo controll ed? 

(15) 

(b) A four stroke single cyliudor oil engine ltas o bore of 300 mm oud •troke 460 mm ond ouns at 
200 rpm. The ｦｵ ｾ ｬ＠ oil hoo o compos.ili on by mo .. of ｾＷＢｯ＠ Cori><Jn and 13°u Hydrogen, ll is 
consumed at the t'ale of 6.75 kgllu. The volumetric composition of dry exhauRl gases is 7% 



\a) 

7 uf'R 
co,_ l0.5°o Ol and 82.5°o N1. i\tmosphcric t·emperaturc and ｰｲ･＾ｾｳｵｲ･＠ are 17'C Md tOO 
kN/rn° respectively. 

Dot.orminc: 

(i) The actual quantity of air suppliedlkg of fuel ond 

( ii ) Volumetric ｣ｬｦｩ｣ｩｾ ｮ ｣ｹ＠ of the ｾ ｮ ｧｩｯ｣Ｎ＠

TakeR ror air as 0.287 kJi k8·K 

(15) 

li :(plain hO\\ tho IHP develope<! by ln<livitlual cylinders of u mullicyllndt:r d1lgine is 
doternunctl b) Mon;o tC><L 

(10) 

(b) ｔｩｬｾ＠ tollol' ing dliiA were obtained ITom • test on • single cylinder +stroke oil engitu:: 

Cylindor bore= I) em. Stroke= 25 em. \rea of indicntor diagram = 450 •q. mm. l.ength of 
indicnt.or diagrarn = 51) mm. lnd.icate>r spring mting 1.2 nun f<>r • prossure <>f' 9.81 Ntc.m'. 
Engine ｾ ｰｯ･､＠ ｾ＠ 40 rpm. Brukt ｴｯｲｱ ｵｾ＠ ｾ＠ ?.25 Nm. Fuel consumption = 3 kg'hr. Calorific. v.•luc. 
ofl'uel = 44,200 kJ'kg. Cooling water flow rille = .J, kgimm., Cooling water tenrperoturo rise= 
42"(', Specitie heat of cooling wnt..'T = 4.187 kJikg-K . 

Dotomtutc: 

(i) The mechonical el'liciency. 

(li) Brak" ｴｨｾｲｭｮｬ＠ <!llicicncy_ 

(iii) Specifi c fuel conswnption and 

(iv) Dtaw hcot balnncc in k\V. 

!30) 

SECTION 8 

5, Answer any four 118rlll: 

{a ) Expl;•in v;apnur' ahh:oJptitm refcigeuling !SyStc:rn ｴ Ｆｓｩｮｾ＠ So1nr PU"' 'er :as bcating .smucc. 

( I 0) 

(b) What aro tho hazardous effect. of Nudcnr· waste and C"f'lllin ;my one method of waste 
dispo,..L 

(10) 

(c) DiscllSS ｴｨｾ＠ relative merits and demerits ot •xial Oow compt'essors over centrifugal 
cqmprcssors. 

(d) ( i) 

( ii) 

( 10) 

E.-.pt•in dearly geometric, kinematic and ｣ｬ ｹｲｴ Ｂｴｮｩｾ＠ g(milaritios. St•te atltast two 
govcrntng p4t'llm<icr< for cocb lUnd of4itnilatily. (5) 

Give the :rdvantages ofl\lodcl an•lyAis. (5) 

(c) Explain whot do you undentand by specific >peed of u turbo machine. Give ils irnport;tnc.;. 

A 250UkW g•s turbine is rulllling at • speed of 18000 rpm. The entry and exit conditions of 
Ute gas are: T1 ｾ＠ 1100 K. Pr • bll bor_ P2 = 30 b:tt. 

Dotormine tlto •pecific speed. 



6 

7. 

8. 

(a) 

Take)' ＱＮｾＮ＠ R 287 Jrkg·R.. C. 1.005 kJII;g-K_ 
ｾｯｲｳ＠

( 10) 

Expluin clllltr ly Funuo ll ow. Wi th 011: bdi> ofbosic ｾｊｱｵ｡ ｴ ｩｯｵ ｳ＠ explain how Puull<J line c:ut be 
plnttad on the h-5 diu gram. Henca diseuss the dfeciS of friction 011 Jlow ー｡ｲ｡ｭ ･ ｴ ･ｲｾ Ｎ＠ ( 15) 

(h) Air llows tn ｾＢ＠ insulat<ld duct 11ith n 111rich ｮｴｮｬｬｨｾｴ＠ uJ' 3,(), llte ir1itinl terup.:ratur<: am) 
pressure are 573 K lltld 15 bar respectively. 

(11) 

l)cfetmino! 

(i) 'll tc • ｾ ｭｰ ･ ｲｵｮｴｲ｣＠ nnd pressure at n sccllotl of liN duel \\1tero the Mnth number has 
dwpped to I 5. 

(ii) 11tu di>1rutce ｢･ｴｷ｣ｾｵ＠ tltese twoi>OitliS iJ'lhe duct ､ｩｮｭ ･ ｴ ｾｔ＠ is 15 ctu uod tocri<lu fnclnr 
is 0.003. 

(iii) ｜ｖｉｴａｬｩ｜ｾ＠ II ｢･ ｴ ｨ ｾ＠ maltimttm length or the dtrct to avoid choking? 

(15) 

M pip• Tfl'" 4! L max 
D 

3,0 0.2)82 ]) •• 286 0.5222 

L5 0.6065 0.82?6 O.l 360 

Disc<lsS tbe ｓｾ ｲｬ ｩ ･ ｮｲ＠ ｰｯｾｴｬ ｳ＠ of di Oi>'eoc" ｢ ･ ｴｷｾ ･ｮ＠ impulse and reaction hrrbin<s. \Vlu\1 is mea111 
bydeg.rocofrenction? ( 10) 

(b) Steam. wltlJ absolute velocity of 360 mlsec .. enters the stage <1f an impulse turbine prcwided 
wi th n single row \\1taeL The nozzles nro inc I incd irl 20" to the plane oJ the \\1teel. The blade 
m iN having diameter of95.5 em rotate' with a speed of3000 ro\',/ minute. Dotcm1ine: 

(a) 

(i) Suitnbla iulet and oullet nngles for tb" ruoviug blade so thut ther<> is noi uxinl thrust on 
the hlades. It may lie assumed that thcuon in blade passages is I?''·• of' ｴｩｴｾ＠ lnnctic 
energy ｣ｯｲｲｾｳｰｯ ｮ､ ｩ ｮ ｧ＠ to relntiw velocity at in let Ill bl11des. ( I 0) 

( ii) Power developed in tJladiug ｦｯｲｾ＠ illaum Jlow nl' l.l t kg/sec. ( I 0) 

( iii ) .Kineric ener!l-) nfsl<am finnll y l<lll ving ｴｨ ｾ＠ st(tg". ( 10) 

O..line the ｦｯｬｬ ｴｊｗｩ ｮ ｾ＠ ｬ ＼ｾ ｮｮ ＼ Ｚ＠

(il ｷｾｲｲ＠

(i i) DPT 

( iii ) R.:lu.llve humidity 

(iv) Sensihle hem lacw 
(v) Comfrn1 zone. ( 10) 

(t>) Au Air-conditioning plant i• to be desiw>ed for u sma.ll ullice lo t wintor condition, Outdoor 
condilion: I O"C PET 1111d R"C WBT, Ril<luirold indoor condilj<m · 20"C DTB aud 60° o R.H. 

Amount of air circulotiun 0.3 nt3/oninltJet•surl. 

l'he ｾｮ ｴｨＱ ｧ＠ capacny or lhe orlicc ｩ ｾ＠ 50. The l'C<JII lred condition is achieved fif!;l hy heoting 
nntlthen by adiabatic humidif'ying. 

Find: 

( i} Capncil)' of beating coil io ｫｾ Ｇ＠ aod Ute surface temperature required if the bypass 
fncl!>r ot'lhe coil is 0.32. 

(ii) 11Jd C<rpaclt)' ul' the humidifi•r. (30) 


