
MECHANICAL ENGINEERING 

PAPER · I 

SECTION A 

I. Answer any four ofdll > fullowing (<'ach nru:w<>r should oonform lo • limit of nrtmnd !50 words): 

(n) ··Two babncing masses in (\v(> planes .are suJikien! lo produce complete dynamic balance•·. 
Ju:stify liti s ｾ｢ ｴ｣ｭ｡ｮｴ＠ ouilllbl y. 

(10) 

(h) E>q>l:. in Wh) ondcn.,;ttling is ､ ｯｮｾ＠ to avoid ｩｮｬｬＺ ｴ ｦ ｣ ｲｾＱＱ｣｣＠ of an in volulc teeth. ｄｩｳ｣ｵＺｳｾＮ＠ brielly, 
the various methods for avoiding und<'rcullin!! itt gear teelh. 

( 10) 

(c) \VhQt ore disiOCDtion• in the structure of solids? ｎ ｾｭ･＠ and ｧｲｮｰｨｩ｣ｾ ｬｬ ｹ＠ represent the lwo 
major ｴｹｰｾｳ＠ of these clefu<:ts. Indicate how they promote early lil ilure of metals . How is II 
possible lu proiluec metals fo<X: fn)m these dcfcciS? 

( J(l) 

(d) \\/hot aswmpliuns are made. wlule ､ ･ ｲ ｩｶｩｮｾｲ＠ tho equatioos lot stresses in a pt'CSsure ｶ･ｳｳｯ ｬ ｾ＠

Draw the nriotiou of rodiol and hoop stresses in a thick prc.sUN vcssol when it is subjected 
to (i) intemnl preosure only ( ii ) externol pressure only. 

(10) 

(o) Oiscn" I he general fenturo• of Sheor ｆｯ ｲ ｾ･＠ nnd Bending Momonl diagram• in ca•e of' simply 
supported beams lo which various types of loads are >pplied. 

(a) 

001 

,.\ mach ｩｮｾ＠ punching 4.0 em di•mel<:r holes in 3.1 em lhick pl.ne does 65 kg-m of work per 
•4• em. of l11Q sheared area. TI1c: puocl1 l1.1• a llttoke of 10.6 "'" and punches 8 holos po::r 
minute. Tho maximum spaed of ｦｬＩ ｷ ｨ ｾ• ｬ＠ at ils rndius of gyrntion is 29.5 misec. Find Ute 
weigh!: of the Hy'whoel so that iL• speed does nol fall below ＹＨｾｯＮａｩｳｯ＠ calculate the H.J>. of 
moto•• driving the machine. 

(IS) 

(h) A sitnl)ly supported btllm ofsp•n ' / ' C.'ltrtc;;; a poiot load \V 31 tbc ｭｩ､ｾｰ｡ｮ Ｌ＠ Design tl1c shape 
of ｴｬｬｾ＼＠ beam fot· unifonn ｾ ｴ ｲ･ ｮ ｧｬｬ •＠ if (i.) widllt i,., mainuindd constonl Iii) lbd depth is kept 
cooutooL 

(15) 

(c ) A shnn elf unifunn circular Mcclion is •nbjcclcd t(> ｩ ｯｮｾ＠ ion. Dcrcnninc tho rJtio of requisite 
di:unc1'er11; accord ing to maximum $herar ｳｴｲｾＧｩ＠ th t:<>ry an£1 m:udmum norm .:llSlR;$S tJH:ory . 

t• ) 

(10) 

A camnge weighing 600\> kg and moving wiU1 • speed of I mtsec ｩｾ＠ brought to ｲ･［＼［ｾ＠ by a 
buffer. The buJfer ﾢｏｩｬｬｬｩｳｾｾ＠ of • number of rings ｭ｡､ｾ＠ oul of a wire of24 ntm diameler. Each 
spring ls of m.mn diomclur of 12 "'" and has 18 e<iils. Dolwminc the number of springs 
required so l'hnt their compression in bringing the c.1rriaQo lo rest does not exceed 10 em. 
Tal<eC=0.84:< ｉｏ Ｇ ｴ ｫｧ ｴ ｾ ｱ Ｎ ｣ｴｮ Ｎ＠ ｾ＠

( 16) 



' ｾ Ｎ＠

2 "f 9 
(bl Two loog columns. which are made of same ｭ ｡ ｴ ･ｾＱ ｡ｬＬ＠ are of equal length, Both ｡ｾｾＺ＠ fixed al 

the ends. One of the columru; 1S of circular sectoon while the other ｩｾ＠ of square section, the 
｣ｲｯｳＮｾＭｳ･｣ｴｩｯｬｴｬｬ＠ area of the two being cqwl. l'nmpare the tripplins strength nf the two. 

Ｈ ｉ ｾ Ｉ＠

(01 Wbat os the signilicanc<: oflron-C.:ut>on ｾｱＱＱＱｨ｢ｲｩｵｭ＠ diag111m? 1,\'bai informationtS provided 
by it ror ｾ＠ dcslgnet'! Sk(tcb a Simple (fi,)O·Curl>on diagram showmg the. im(lOrlllnl teaturcs. 

(111 

( 12) 

Provo the Jollowing from the geomctry or the Mohr's ci« le, Oj. ｾｮｊ＠ 0 ·! bt.,jng the prUletplll 
stres.es; 

1 i) nn the plane of ma/Clmwn ｾ ｨ ･Ｎ｡ｲ＠ＦＧＡｲ･ｳｾＮ＠ the normal and rt:J;uil3nt st=s compononts are 
given by 

0 ｾＺＮＮｕ＠ .1 /!-')-;;. t 
2 . \ ｾ＠

(ti) The ｵｊｬ｜ｾｭｵｭ＠ olllo\)Wcy 41 of the resulhlnt ｾ ｭＭｳｳ＠ with normaltQ plane os g:rvc:n by 

( 12) 

ilH In • ＱＱ ｾＱ＠ boll. the ｬｮｩｴ ｩ ｾｬｴ ･ｮ ｭ Ｌ Ｑ ｮ＠ is 170 kg and the •nsle oflar on tho •moil er pulle-y is 170" 
The ｣ｵ･ ｾ ｔｩ｣ｩ｣ｮ ｴ＠ nf friction hetweeo the bell ｾ ｮ ｊ＠ )'IIli ey surface is 0 26. ｐｩ｡ｭ･ｴｾ ｲ＠ of (he pol !ley 
is 85 em ｾ ｮ､＠ it nons at 600 rpm. Neglecting the centrifugul leosion. <letermioe tho power thal 
"''" be tr,osmitted at the above speed 

! 12) 

(c) ｕｬｵｾｴｲ｡ｴ･＠ the use of doses of uniform strength an iodushy. Llenw an expression for lhe prome 
nf disc of lllltforrn strength. How docs it differ from those-(or di$c ofunit<mn ｴ ｨｩ ｣ｫｮ･ｳ ｳ ｾ＠

( 16) 

SEcnON - 8 
5. Ano'W(r any l'our of the follnwmg <:3Ch answer should conform tn ｾ＠ li mit or around 150 words): 

(Ql What Is ｾｾ･ｬ｣Ｚ｣ｴｩｷ＠ m:m.1gement like .'\BC ｊ ｮ ｡ｬｹｳｩＮｾ ＿＠ Name 1111d ｣ｸｰ ｬ ｡ ｩ ｾ＠ 3 ｾＱ Ｑ ｣ｨ＠ ;orrroachcs 
prcsct\ting the h:t•i• 011 wh1ch they •uhgroup activtt ie-;. Hllw this imprnws man3g<:ment 
productivity'l 

(20) 

(b) A ooe mm th.rougb hole is to be prod\Jced through a g,las.s plate of 3 rum thick (non-
cooducling material'). Suggest lhe most appmpriate recent machining method Explain with a 
sunple diagram its J)rinciple, equipment and operation What are its capabilities and 
1\m,tatoons'l 

l 10) 

Ｈ ｾ［ ｊ＠ Whot ts Hi·E .mogc m macbl1liJ18 economics'/ Why ｌｾ＠ tt c.11lcd thL' way'/ How do you 
est.ubliw this range when sunpk tool·li l'c «JUaltoo is th.e only ｾＧｏｯｳｴｭ ｮ ｴ ＿＠

([0) 

{dl ｊｩｸ ｰｬｾ ｩｮ＠ bneOy 

(i) Profile1o learnmg 

( ii) l logh Eucrgy rate fomung 



6. 

; ot'9 
tlii l TQM. 

riO I 

(tl (low dNS a !low ｾ ｨ ｡ｲ ｴ＠ holp ln wnting a oomputer software? Dr.111• n ｾ ｯｷ＠ .:hart ｭｊｩｾｲｭｾ＠ rhc 
llllfious step$ Jilr cHk'tdating the rorsiun•l•nd ｢･ｾ＾ ､ｩｮｧ＠ ＼ｬｾｳＢＧ＠ in o sbaJt IJ'lmStuittu'l' pow.,. 

1\0) 

Dming orthogoool turning of a ste<:l ,.<JJ at a feed mfe ｾｦ＠ 0.2 ｭｭ ＼ ｲ･ｾ •Ｌ＠ and dep1h of '"13 mm 
by o toolwdb side rnke angle of 10" ｦｯ ｬｬ ｯｷｩｮｾ＠ｯ ｾｳ･ｲｷｵｯｮｳ＠ were mode. 

Tongentiul foroe 

Axial force Chip ｴｨｩｾ｢Ｂ ＧＧＧ＠

Clup th1ckncss 

-1.80 l:gf 

.91) kgf 

-06 mm 

1 I! Sketch the )..Jetchonl's Cllclt dta!lf\l ll\ ,If f01cus (nocJ nor he 10 ｳ･ｾｾｬ｣Ｉ＠ ＼ｨｾｷ ｩｮ｟ｧ＠ ｡ｾ＠ tho 
ｬＧｯ ｲｾｾ｣･ｭ ｣､＠

rii l Dctermin6 by cuk'Uiaucm shear angle. shear str.lin :lnd sbeur ｦｾ＾ｲ｣ｯ＠

t7tX = 15) 

1 ｾｾ＠ Folli!wuJg dora n:lateto the opmlmg custs ｾｦ ｾ＠ pcssiblo ｬ ＼ｾ＼ＮｶＮｴｴｩｾ ｮｳ＠ lilr a m·mufa<tunng pltiJU. 

(i) Wb.1ch location would minimiz;: U1e toral costs. J!""" an annual producllon of 50.0(Xt 
units. 

ru I \\'luJt I' lbe break ev"" btl we® th.: l<JC'Jtions. 

til f 6= 121 

lot (II Sample stzo when attnbutes of produ..1S ｾｲ｣＠ snspectcd is ｬｬｓ｜ｾｉｉｹ＠ larger than when 
vnrtables are tnsp ... '!Jxllo lmve Ute same <onfidence ｬ ･ｶｾＡ ﾷ＠ why1 

f il l Twenty somples were !nken from n cable w<-ai<tng nmclune whtlo il wus aporutod 
under closely ronlrollod ｣ ｾｮ､ ｩｮｯｮＮ•＠ Tho npmbcr or defccls por I 00 ｭＰＱｾ＠ of the 
samples were rCCI>rdod in the chor1 below. Dolonnme the ;:onrrol chart 11pper and 
lm•1cr lnnils for the tlllt"h ino Skl!1oh U1e same 

4 • ., :1 

6 2 2 • 

; ｾ＠ 2 

.l 2 ,, 5 

il 7 :"! 1 

ｈ ＫＹｾ Ｑｊ Ｉ＠

7 \B\ Turning ｯｰ ･ｮｾｬ ｩ ｾｮ＠ •ｾ＠ perfconed with the following tool.geomctry and •1lllmg conditions 

Major culfing edge angle - 60" 

I appro:.<h angM 

Minor ＬＧｕ ｉｉ ｊｮｾ＠ odge "J18l¢ - I(>" 

rake angle - !J' 



＼Ｇｴｬｬｬｴｮｾ＠ ｳｾ ､＠

l<:cd 

dtpih ur ,'ll, 

ｉ ｏｏｒｐｾ ﾷｊ＠

- OJ ｬ ｮ ｭ Ｏ ｲｾＺｶ＠

-3mm 

｜｜ ｾｬｬ ｴｬ＠ i> ｾｾｾ Ｎ＠ rouglinos.• heigh! g<neroieJ'I Wh111 ls i!S R, volue'/ If !he lool ｩｾ＠ !ifuund In o nose radius <if 
1 mm how much is ｾ Ｑ｣＠ reducri011 in roogbuess heigh!'/ Dcri1·o ｾＱ ･＠ rolatioos u500. 

(h) A ladies f11shiun.Jmp wish"' to purclUISe !he fQUmviug quuuti t"'s of'"' "'""' ､ｲ ｃｾｾｳ･＼ ［＠

llu'l."<l ｭ｡ｮｵｴ｡｣ ｬｵｲ ･ｲｾ＠ ore will ing lo snpJll)' Jr.:sses. ll ic quantities given below arc the 
ｮ ｭｾｩｲｮｮｭ＠ tht) arc nble io ｾ ｵｰｰｬｶ＠ 10 nny gl\'en combinalioiJS of ®k'r of dr;:,;scs, 

A n r 
T<rtnl Qunnllly 

S.tJ.'!> 

ｾｾ＠ ｾＱＱ｜｜ｬｦｩＬ Ｌ ﾷｕ ｉ＠ ''tr n Ill iV 

\ 'if, Ill ·,,, ｾＧｨ＠

II '1' r. $ lr. 

:!JJ •; Ｍｴｾ＠ ｾ＠

tl) Use !he lmnsporiolion algalriihm lo solw 1he pmblt<m of"'"' dio ord,>rs ｾ ｨｯｵｬ､＠ be 
)JI•ccJ un 1hc niunufactllrcn; by lhc Foshion she'!' to ｭｵｾｮｮｩｺ｣＠ its ーｲｯ ｬｩｬ ｾ Ｎ＠

JiiJ ｾｾ ｰ ｬ ｯｩ ｮ＠ how you kJ,nw 1h:1t !here is no funher improv..'lll enl possible, Show ywr 
working$, 

(iii) Who! Is Norlh-w"'l comer rule? 

(8-H 2=15) 

(u) A fumilure refin ishers ha> fi w items of 1\unilufl! lo sand and vanlish dit u,-sl d:ay, TI1c ｵｭ ｾｳ＠

t()r lh<:St IWO operauon> 11rc M11"n bel11w, Design Ｑｨｾ＠ sequence 1hnt wi ll minimi7.c lht limo 
from die begum lug of the ｦｩｲ ｾｴ＠ item until Uie finish or die las! (i.e. mmimiLe ill ¢ Oo\1 lime), 

" ' 111 
S,Hfi/WJJ \ ·(f!IUirltuts; 

'flllh !lllflll""'' ru111 ｴＯｴｴｊｉｕｾｏ＠

ﾷｾ＠
ｾＮｇ＠

II •HI -, 
!!0 . ,, 

f) jj) I.U 

"' :Jr, :cs 

Ptcpltn; ｬｨ ｾ＠ Gnuu thllfl >ilull'ing lhe Ulilflo lkn of \1\>rk >laliuns 

(12) 

(i) I h>W nluny degree:; offrecdt)Jn of n job ｪ ｾ＠ m be pr<·vcnic<l ｾ ｹ＠ ｊｯ｣｡ｬＨｾｳ＠ 1n u ｬｩ ｾＱｵｲ･Ｇ＿＠

Iii) What i• lhe principle by which !hey are lobe dismnuled between lace•'/ 

filil ｈ ｯ ｾ＾＠ mnn)' degrc"" offrc'Cdmn a)fn <) Iinder, • V-locnlor ー ｲ ｣ｩ ＼Ｇ ｉ ｌｾＧ Ｏ＠



ｪｾｦｾ＠

(IYI lft•o b.llcs ｯｦ､､ｩ｣＼ｾ＠ sizi:s.lil:c in a COOIXC'Jl\lrod arc used for ｊ ｯ･ｾ＠ for fW1hcr 
I'J'(I'IIiocls. •hll ｾ＠ wfioalin s:t 10 bcusro ｦｯｲｾ＠ bolt &n6 ｾ ｢Ｌ Ｗ＠ (Ifbltli'IS 11 
10 be atl"ui>Ofl 

(3 ·3·3-J=I!I 

(b\ 'fkltSillt! I]( ｾｬｴﾫ＼•ｕ＠ ｍｾｯｦｴＮＩＮｾ＠ ｬｬｩＡｃｉｉｾｾ＠ CJ'CII bd/• 
T l .tt"""" I ..t•H•:.·I- Ji 

t•1• .,..n, •• .,, nolo " II 

'"" 
(i) For 1 llll1 ｭｬｬｩｕ ｾｴ＠ tool life, whicl! IOOIIHC(I)I11m('lidt<hnd wily• 

(til If !he ｴｯｯｬ｣ｬｬｮｦ｜Ｚ ｭ ｾ＠ time for the preferroo tool i! IS mrnutcs whrch ･ｵｮ ｵ ｾ＠ !JlCOO h.ls 
10 be di.JSO'l frruolhc a,·illJble speeds 45 m ｭｩｾ＠ 5 m:mm 

ＱＷﾷＷﾷＱｾＱ＠

(CI (il I\ 'bat 111 the C(Oilt:!Ma!nies llld t!sit d:Jfercnccs ｾａﾫ＼ｉ＠ PERT &ndCPII' 

(iii Ｍｾ＠ prodiXt ､ｮｾ＠ ｰｲｾｪｩｩｈ｜ｾｬＡｩｳｴｬ＠ o( the foi!ootn: ｾＱＱ｜ＧＡ｢｣ｬＮ＠ • dl dlci lrml:lJ: 
ＱＱＱ＼Ｑｾ＠

\.rot tit u...,.,...lti. lm,.,,/,ial• r.., 
ｾｵＮ＼ｩｕ＠ ｾｾ＠ ,r ...... 

(ll·.icu " :!I 

ll•ild n •I 
l1ti.({I I ,J11 

ＨｾＮｩｽｕｉｉｴＮｬＧ＠
,. A 

,:., ••• 1111¥'11' 

T., I " II -
1'1••1•1lWt 

\\'nl; F. r.n Ｍｾ＠

!'iWJIIIII·IJ! 

h1 .... ｾ＠

\\nfl·,nri))ttl I II ｾ＠

l<.llllf'l 

\\nttfuW r. f.F I .._ .... 
ｮｫｾＮ｟Ｌ＠

' ﾷｾｩＮＺ＠ ﾷｾ＠

ｒｱｲｮ＼ｮｾｬｨ｣＠ pr11Jct!Us 'm:t•ml: ｾ＠ 11111: ｃｐｾｈｯｭｴｬｬ＠ ldalllf: the cn!lCill 
path illld projoXt compldlo.'D time Calcubtc ｬｨｾ＠ r.ubest and Il lest SlrllJli and 
cQmplcuoo timcoiacUilcy ·<; 
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MECHANICAL ENGINEERING 
ｾｾ ＭＭ ｾ＠

t\nswo:r ony fM pam 

PAPER· II 

SECTION A 

(a) An 111.1ulated ng1d chrunbcr of:!S m1 capacity ｾｯｮｴｬｩｲｵ＠ OIT ut 25 "C Md 150 kPa, A paddle 
wheel u=ted m the chrunber does WO kl (>{ w1llk on lhe uir 

AS>urmng cof6tant Sf<Ciflc heal>, cakui:Jt<. the entropy increase dunng the ｾＢＢＢＢＧＧ＠ T akc 
C, , 0.717 ｫｬ ｩ ｾｾﾷｋ＠ and R · 0287kll\gK 

(1 0) 

(b) 3 kg of ｾ｡ｳ＠ milially at 25 lxlr and 400 I rtce!Ves 000 kl of heat wder ooruumt volwne 
proeess lrom a source a111 tempemuo:e ql' 1200 K. Ir tbe s•I'TUIJilding tempemu ... 11 :90 K. 
lind the loss in availableonergy duel£> the healllllnsfcr P""'""'· A"umc C, 0.81\)IJ:g·K ta 
gas. 

(1 0) 

\C) Usmg Maxwell'! cqwtillll. derive the rollowmg t:q>ress•oo far variation or sp::cific hem at 
ooliSianJ pressure in an .solhenna! pro..-.:ss: 

:r'\ 
·r-· ·I iJT- ,. 

(eft Slide lhc functions ｾｲ＠ ｴｬｬ､ ｯ ｬｬｯｷｾ＠ rw ｾｲ＠ dle carturelt<r 

(i) ｖ･ｮ ｬｬ ｾｩ＠

(li) Fh•llldNmNr 

(iii) Idling jet 

[lvl Ｎ ｾ ｣｣｣ｬ･ｮｬｨｯｮ＠ jet 

(V) Thruulc 

<101 
( ltl) 

(c) \l"nh lh< htlp of neat <!:etches, explain !he ｷ ｯｲｫｩｮｾ＠ of ｾ Ｍ Ａｴｲ＼ｊｉＺ｣＠ and 4-strokccycle Sl ero,gincs. 
Ctom)Xlre ､ｾ･ｭ＠ wiU1 regard to (i) power to weight rntio, (u) d\ennal cOiciency and (iii) 

piaCtical appll\.-atJtllS. 

(10) 

2 (al l)cnve the C\npeyroo cquauon 10 !he rtl011 

I .,. I jt• 
:,, + l''·l J'r 

wb.'tt the ｳｹｭＱ＾ｯｌＱ ｬ ｾｷ･＠ the If ｴｾｵ｡ｬ＠ meanings Slllle dlt apph.:auoo ｾ ｉ＠ !Ius eqtntiro. f I !I) 

(b) Using Cl'lpcyron equation, predict tbe enihalpy or cvapantion or steam ｾｴ＠ :COO"C. llSSUI!Iing 

ｾｾｾｭ＠ to he an idool gas with R- 0,462 kli l.g·K 

(10) 



7 "' ') 
(c) A 3 em outer diameter J\e;un pipe is to he covered wiU1 two Ｑ ｾｹ･ｲｳ＠ of ｩ ＱＱＭｾｵＱ｡ｴｩｯｮ ｯＮ＠ each h11ving 

(a) 

a U1ickne.s of 2. 5 em. The avenge ｣ｨ ･ｲｭｾ＠ 1 oonducth•ity of one material is 5 times that of the 
Ｐ ｾＱ｣ ｲ Ｎ＠ Detcnnine tho per ecnl chonj!e In bclll trunsfcr if bctter ｩｮ ｾ ｵｬｯｴｩｮ ｊｐＬ＠ maceria1 ｩｾ＠ nes t co 
pipe U1an when ic is il• tl1c oulcr layer. !\..•sumo U10l lh.e outside ood inside ｳ ｵ､Ｇｯ ｾ･＠

tempcrnlure.• of the cQmposite insulr11inn ｾ ｲｯ＠ ftxed. 

(20) 

A <hell ll nd tube heat C)<changer ;_, t.o bo ､ｾｩ ｧ ｮ ･､＠ to heal 2.5 l;gls of water from IS"C to 
85"(" Heating is done by pass1ng l1ol oil available at 160"C through the shell side of the 
CIJUII tcrhlo" heat cxebnngcL 'l11c oil laos an /lvtruge conwctivc cocC!icient of 400 Wlm2·K on 
lhc outer ｾ ｩ､･＠ of the· tubes. Ten thin walled tube•, oac.h of 25 mm diameter and making 8 
numhers of ーｾ ｳ•･ •＠ throush the •hell carry water to be he• ted . [f the oil le•ve. d1e ･ｸｾ ｨｮｮ ｧ･ｲ＠

at tOO •r. wlmt is iL' flo'v rate? \Vhot•hould he length 11frubcs in c•ch t>Ms7 Take ･ｾｊｭＺ｣ ｴ ｩｯｮ＠

fuctor for UVITO tiS 0.85. ｴ ｴ ｾ･＠ the ｾｵｯｴｩｯｮＮ＠

Ku = \),0'23 (Re)"" !Pr>"'' 
to c'll timote tho heat tronsfcr eo.:fficiont for curbu1<11t fl ow of fluid Lhtou!lh wbos. 

rusuno;> following prqperties or fluids: 

Oil : c, 2.J5 ｫｊｾＭｋ＠

Water: C Ｔ Ｎ Ｑ ｾＱ＠ kJ/kg·K.I'r= .l56. 

K= 0.643 W/m·K. J.1 = 5.48 10,.. Pli·S 

(b) Answer the !olluwins questions briclly: 

(i) Give names of any two primary and two ｾ･｣ｯ ｮ＼ｌＱｲｹ＠ refiigerant•. 

( ii ) Write lhe ch.,u.icnl foLmulae for Ra., atld R on 1-.:&igor:utll . 

(iii) Why i• the evaporator pr.,.snre kept above the. • ｴｭ ｯｾｰｨ･ｲｩ｣＠ pressure'! 

(iv) Whnl is tn<:4ol by ｣Ｇｗ ﾷｦｲｩ ｯｮｾｬ ｹ＠ tcf'ligc'r.Ull? 

(v) What is holide lon:.h used for'/ 

( to) 

4. J)urmg • 20-minut" trial on • single-cylmdt:r, four-stroke ｣ｹｾＺｬ･＠ gns engin" working on hiHmd-miss 
ｓＢＧ Ｇ ｣ｭｩｮｾ＾＠ nnd having b<Jre 20cm And stroke 22 em, 11.1nning 111 360 r.p.rn .. 111IIC.1\\ing ｯ｢ｳ｣｡ｶｾ ｬｩｶｮ ｳ＠

were. ｵｵｵｬ｣ ｾ＠

Meanefli:etiw pressure ｻｩ ｮ､ｩ ｣ ｡ｴ･､Ｉ ｾ＠ 5.2 bar 

ToUII number ofcxpl<lfl iom 3500 

Net load on bmke dnam = -12kg 

Brni;...: drum diameter 1 m 

Di:uneler of rope = 4 em 

Tot•l ｧ•ｾ＠ coooumcal : 2.3 1113 ot NTP 

Calorifi c vahte n(lho gu" 19.500 ｾ ｊ Ｏ ｭ ｬ＠ rll NTP 

Air conoumplion ut 730 nun fl g ｾ Ｎ ｮ､＠ 20"C = 14 mJ 

Exhaust gas tomt>t:r3lun: = 4211 •c 
Sp. hent of""" · !'. .. ＢＭＧ＼ｾ ｉ＠ oonsl pressuro ｾ＠ 1.015 kJikg·K 

CooHng water circ.ulatit>nrote = 2.8 kg/mm 

Rise in temperature of cooling water • 35°C 
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Calculalo-

(i) hroke power in k\V: 

( ii) ｢ｲ｡ｫｾ＠ tllenn3l ･ｬｬｫｩｯｮｾｹＺ＠

(iii) ｩｯｾｩＮＬｴｯｯ＠ tbermol efficiency; 

(iv) meohanieal ｾｬｬｬ｣ｩｾｮ｣ｹＮ＠

Dtllw • heal balance ｾｨ･･ｬ＠ on minute basis ｾ• •＠ welt os- ｰ･ｲ｣ｾ［［ｮｴ｡ｧ･＠ ｢ｾ Ｄｬｳ＠

Density of•ir nt NTP ｾ＠ 1.29 kgtnf' 

R for ga• •n•Y be •••umed •• 287 Jlkg-K 

N"n' is (I "C" and 760 mm uf fig pr""surc. 

SECTION B 
S. A.mwer 1my iilUr pan.: 

(dVI 

(3) Sketch Raleigh line on lemperatuN- ｾＱ｜ｕＧｏｰｹ＠ pL1nc •nd .:!early sbow U1e ［ｵ｢ｾｯｮ ｩ ｣ Ｎ＠ and 
supersonic feg_inu:s. on tb c= line. Show by mt..!3ns of arrow• Lbu di.J'\:ction of heating nnd cooling 
proce.se. un each bmnch of d\c line. Stole the 'nlues uf Mach numhors at th• point• of 
,n:sxirnu1n entrnllY and m:1ximum ｨＺｭｰ･ｲ｡ｴｵｲｾ＠ on the line. 

Ll nd"" WbalconditJons ｴｬｴｾ＠ O>>'liiDpUon ofl'IJtJeigh Oow is not Vll lid in 0 heat .n-changor'/ 

( I()) 

(b) Wltal nrc the >dvanlllgcs of gcnco'O!lng steam atltigh pressure·} 

EXplain with n nC31 sketch tl1o ｾＮｾｯｮｳｴｮｯｴＺｬｩｯｮ｡ ｬｬＧ ｾ ｬｯｭ［［［＠ and workina of,, VgiOJo. l>oilor. 

ltO) 

(c) Helium ｧｾｳ＠ (('11 ｾ＠ 5.19 kJ'kg-f(, y ｾ＠ l.667) at 5 h:or a11d 75 •c- enter.< a ｣ｯｮｶｾｲｧ･ｮｴ＠ n(>tJ'le wi th 
negligible velocity and cxt>and• isenu·opic aUy into • ｾ ｰｯ･ｾ＠ at;; l>•r. C'•Jculote lbc ｭ•ｾ•＠ Jlow 
rotc per sqWJre meier of exit >rctl . 

( IO) 

(d ) Wh1ll is UICUtlt by etll:clivu lcmpc'foluro Ln coonJ\)11 air-conditioning? Name Uoe ｰ｡ＬＮＮｭｯｴ･ｯｾ＠
that control it and discu_<s their tndividunl role. 

(10) 

(c) l'he drag force I' experienced by the oltject modng in a ·fluid of dellllity p and viscosity I' 
depends upon its velocity \' cmd dfatneter 1), \ l§ing Buckingham ·s n lheorem. obtain the 
relevAnt dimensionless groups. 

(10) 

6. (a) A steel pipe 12() nuu diameter 11nd 5 uuo \\all thickness. u.urying steam al 3U0°C is insulated 
with ｾ Ｕ＠ nuu nf glass wuol followed by 50 mm of asb.:slos felt. ＱＱＱｾ＠ ambient IL1npco'lt turc ;,. 
25"C. 'rhe h""t !r:msfer ｣ｯ･ｦｦｩ｣ｩ･ｮ ｴ ｾ＠ >I Lhe in.slde and outside surfaces arc 650 and 20 W m1 -K 
reJj)eolively.11te lhe1mal conduclh-ities or steeL glass wool and asbestos felt are 55. 0.09 and 
().06 ""ll""livdy . Calculate tltc rotc of heal ｬ ｵｾｳ＠ per unit IL'II!)I h uf pipe an<llhc tcmpcrnlurc ｾｦ＠
lh t. uublide Ru1facc . 

(20) 

(b) Sketch a Lypicallo•d curve of a powoo· plant ond dc.finu the following tcfltu: 
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'l ur 'J 
Load f.•ctor: Cnpocity foetor. Pllmllllle ti•clor. I I0\1 do lhCcSe foetor• influence the ec.onomiCif 
of power plant'/ 

( 15) 

(c) ｆ Ｍ ｾ ｰｬ［ｾｩｮ＠ why aemfoil .. haped blades ore used for axml compressoffi. 

(a) 

(5) 

Ethane((', H&) os burned with dry ｾｩｲ＠ with S mol of oxygen for ｾｯｨ＠ mol of fuel Calculate (i ) 
per """t exc.:ss air. (ii) air-fuel nt1o by mns.;. lii i) ｴｬｵ ｾ＠ wel and dry analysis of products by 
nL1ss ｾｮ､＠ ( iv)dcw-point tompc111hu., of producl• . 

.Assume air contains 2 1%02 and ｾｯ＠ by ｶｯ ｬｵｭ ･ｾ ｮ､＠ the atmospheric pressure is 100 Jd>a. 
Molecular weight of :llr ts 29. 

( 15) 

(b) The ilnpcllct' M > c.;nuifugal compr""sor is 70enl in diameter and ､ｯｬｩｬ Ｇ ｣ｲ ｣ｾ＠ 7.5 kg/s of air 
while rotnting or I 5,000 r.p.m. Tip and ruol lliomcters of ｴｬ•ｾ＠ eye annulu• • •·c· 40 ern aud 20 
em respectively. Inlet Sl•gnation pressure and ｴ･ｭｰ･ｲｮｴｵｲ ｾ＠ ure 1.0 I bar and 30() )( and the 
ｩｾｾｮｯ ﾷ ｯｰｩ｣＠ efficiency of ･ｯ ｭｰｲ｣ ｾｳ ｩｯｮ＠ SOI'o. Assuming power input l1lL1or of I.OS and slip 
factor of 0.9 calculate Ute pressure ratio developed and lbc puwcr J'C!Quired to drive the 
compressor. Determine Ute angle of the impeller vanes at the roo I and tip of tlu: eye annulus. 
assuming that the axial velocity at in lettS oonslant at 150 m.s. Take<',, = 1.1)05 kJ/kg-K. 

(a ) 

(25) 

With lbe help <If H-s diagram. oxplam tbe lertn Rehe.•t ｾ ﾷ ｡｣ ｴ ｯｲ＠ tn steam turbines. What are its 
t ffcoc:IS nn tut'bin• performance? Wl•y ｩｾ＠ ir '""" Y' more I han I? 

(15) 

(II } A tWo-sing<: Ｎ ｾ ｴ･｡ｭ＠ turbine receives sk:lm al :>0 bar and 30() ' ('! .ami eXhausts tOll condt:ll>cr 
ot 0.()5 ｢ ｾｲＮ＠ Titc: ーｲ｣ ＮｳＮｾ ｵＨ｜Ｉ＠ (II the intcrutcdiate stage is S bur, ａＢＧ ｵｭｩｵ ｾ＠ •n cflltioucy uf (). 78 for 
cnch ｾＧＢ ＡＡＢ ﾷ＠ calcubte· 

(i) quality ofsleam 111 the end. of llach stago;: 

(i i) Reheat foetor; 

(iii) l'tankin ･ ｬｬｫｩｾｵ ｣ｹ Ｎ＠

(25) 


