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Note: This qLrestion paper contains trvo parts A and B'

pari A is compulso.y ivhicli."rri"r 25 iliat'ks' Aiis"rel'ali tlLrestions in Part ''t'' Part B

consists of 5 Ulits. Aiiswet.al}\,cne tirli question.tt.orrr eaclr Ltilit. Each qirestiott cart.ies

l0 marks and rnay ltalle a, b. c as sub questions' l ', 
, : , .,, ',, ,,

(25 i\lariis)

write two diflereitces betu'ce ii carnct cycle and Rankine c,vcle' L2l

Why boiler rlountings and accessorie s are essential' l3l

Define thc tertns nor,"rt 
"i";tie 

nci 
^tird 

vcrocitl-13"-i!:lt^:,'^^,,.,^. 
nr qrorrrr ,nr",,0Jr11.,.

Brielly,explaintlrephenorttettoltoIstlpersaturatedllotrexpal.lslurlurstudrrlt"'"''o'lrl
no-zzlle.' ' ) | t" 't i ' ': :

Whatisthenecessityofreducingtherotorspeedofsteamturb,ine?LLl
what is the effect orutua" tr.ictiJn on the rr.bin. pei'foi'niaitce? t3l

State the advantages of incorporating the steam cotrdenser in the steam po$'er plant'
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PART - B
(50 Marks)

2.a)

t' ',. b)

Explaiir the etfect of teitiperatLtre ancl pressure on the Ranliine cycle elliciencv'

A po!r,er,generating,plarir Lrses stearn a r.vorlting illil,::t operzitcs at a:boiier irl'esstrre

of 50,bar dry satLiratJd-;;i " 
condensl,r^Pi"rru,lt of 0,05 bai' Caiculate fbr: these lir,its '

i) cycle efliciency tor'c",-,rot c,vcle and nint in" cycle, ii) rvorh ratio ancl specific steatn I

constttttption for Carnot tt'ti" "ntt 
Rankine c-vcle' [4+6]

OR

Derive an expression connecting the heigrrt of a chimney and the draught it prodLrces in

r...-.-.- ^f r^,rn..fatur.tt 
"J 

o,,tulal a_ir. a_nc1 the tnean tetnper.ature of the fltre gases. State
rl_r rli\ r,r lllItLrLirrLLrr\

cieali,v ifre assi; iii pti e'il -.; ; ;l rlJc

Sli-ctch ard dcscrib. ii;.ltrr*',',g oir,n! i',igh pressure boiler" 5+51 
,

steant at a pr.essure of i0 ba| ancl a dr1'ness "t 0 ?1 
is to be ciischarged tirrougir ;1

conr,ergetrtdivergerrt nozz'letoabackp.",,uI..of 0.15 bar.Thetlassflorvlate of Steail

tlrrough the nozzleis at a rate of 6 kg/kw hr' If the turbine develops 150 liw' detetlninc

a) throat pressure b) nuriiber of nozzles required, the diarneter of a nozzle at throat is

6.5 rnm and c) suitaUle iiameter for exit of ti 
" 

non'1e assuming that i 0 ok of the overall

isenrr:opic enrhatpy;il;;;;;;,rr. u.u* in,r" aivttgtnt porrlon of the nozzle' tl0J'
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5 a) Derive the expression fbr maximum discl-rarge in steaur nozzle per unit area froln the

b) il.l'"H[tl31r'.,ppri",r *,irh,steam at,l.tir a1{ 275 0c-. Find rrre rernperarrue ancl velociivr 
,

at the throat. If lhe,d,i,erging portionltiS'''O 
"-tn-' 

l*g'-tni tttt tt"t'ott diatneter 6 mm 
;

;",;;;r;;; ;" ongl. of the cone so thar the sream rnay leave the nozzle at 1 bar' Assrtme

atr.ictiorrlossof15%oftheheatd,opintirecjir,ergingporiion.[5+5]

5.a)Exlrlairrtirerr,crkingprirrcipleol'reactioiltr-ti.bineti'ithliie}relpofiiiagrarrl'sketcirthe
nra"r I 1'' ^'''j velociil' variations aiong tire axis oi- ilie' iiiib itte'
l-'lcJJr!l I srrv

tr) A simple irnpulse turbi,e has o,r. ,li,iginrnloving bla6e rurining at' i50.r/s; velocity ot'

: srL'aiu reachirg th€''rozzie qo ,,1u,''ii=;; ;iflt;;gy 0' 85; absol-trte velgcitlrrof steam"at

:;ii'?;;;";i,::,r*."*r'-*,r;;.,ig-i. "r 
so. rvitn tangent ol rvlreer; blade velocitl'

coeft-rcie.t 0.g2; rate of steam RJrring 2 'kg/s. Assitming moving blade to be

equianguiar. e-ini the iriacie angies, iit,zzlr:ii'rglc, theolute '.'elocit)'o1'steam ilt entral-ice'

axial thruist ancl pou'er developeci' [4-6]

olt
1.a) Slietctr ihe inlet and exit^veloci[r oogtt'.r"."'",:i:,il:at'.?S:'jl:ilse trLt'bitre arrd

I d.termine tn"'."pr.rri,o1sfor the tbrce, ivo.k done, dilg1a1I etficie[cy anci,axial ttTl,, 
'b) DiscLiss rrr" iiritl:""i"il.trr,..,r iLnpLilse and reaction turbines' ' ' ' LJ-JI

withthe help o1'neat sketch explain the rvorliing of an evaporative concienser'

A steaur turbine discharges 5000 kg of steam pler hour at 40 0C and 0'85 dryness' The

estirnaied air leahage is 15 k-g/hr- The tempeiatLrre at the suction of the air putnp is

ii^6C 
"rA 

the ternp-erature ofJhe condenser is 35 oC ' Calculate i) the vacuum gauge

iJ;n,"r,',,t;;;;;;i;ii;;;;;,a.ii?1",, of conde,saie in kg/hr, - : 
.: 

[4+6]

: : ,. i ;r-:i.''--- ' ,,"'roR, , ,j :' ;. . i i-'rga$tlg, lU capaurl),:u1'1i,,' -,,*r^6ri=- , ,j :. ;_ _ , , ,. ' 
:

At design speed rlie follo\r,ing daia apply to a gai turbine set employing a separate

power tr"rrbine- n." "',"i'*gti "rla ''"f'tt't1' ,'^'.t:tl:.,11t:?"T#,::"::::?T$t:::1.::powsr tL,u,re- trvc* 
r is B0%, isentropic efficiency of compressor

4 : 1, Tser-rtropic elficiency' ol'col-l1pre sso

tLir.bine is STakand pou,er iurbine is 80%' transmission etficiencY is 99'h' effectiveness

cf hcat exchanger is 0"75. pfessttre loss iil cotnbustion chatnber is 0'i5 bar' cotnbLtstion

eflicielcy of the.,.uin co*trustion cltatnber and the,reheatet is 987o'eaclr' maxiilitLtit

cvcle temperatLrre 1000 K, iemperattll:e alter reheiting is'1000 K'''air inass flor'v 1'atc''

;i"[*)r,';;,;il; .rii,,i",,r-"r"",]ii rc'remperatrirelncl .l bar pressLrre. 'ratre ttre

eaioritlc l,alLte oi iircl a-s -ll l"'1'lilig t:"''l piessi't'e loss in cach sicle of hcat excitaugel as

0.1 bar. Finci the net po\\'er oLttpLit. overall thertrai etllcicncv anci specific l'uei

consumption. 
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1C.;i)Dsscribelt'ithasl''*iclii;;i:i:liii--;'l'.;l'lrii'i:i;-]';ii"rlgilie'
b) 'fire exit,'"itf-,r;-i:,rio'rrti" of i uu.lr"i ,.or'll",Ls 3:l'.ilhe comu-ustion pt'essLiie aiir'l

temperatLire are 2rJ bar ai:ri ,tii{l I.,. ei'iil litrlospheric pt'essrtic is i'Dar' AssLtlne lirat

expzursion is isentropic, eslintalc the 
"irrLrst 

per Lririt throat area atld thc specitic it'tlpLrlst'

.ForgasesaSSLIlxetnolecrilai.*,eightof33.5arrcil_|.2.[5+5]
OR

11.a)Describewithasketchtheprincipieoframjet.Whereitisused?Why?
b) what is rneant by thrurt uug,r.,;;1o,.r lvr-t"n iq i.t necessary? Describe the t*? 

,*11n,
rnethodsofthrustaugll]enleilon.,,,
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