
SECTION: I

(a i  Consi i ler  an a i r  s ta i ic lard ot to  c i 'c le  that  has er  i re l , i  aL l i r t icn of '2E00 f . i r ,kg, f 'ar i . . . i  ( l t i )
compression ratio <lf 8 ai id apressl"rre and ternperi l ture aI rhi: beginning rl i ' 'c i) l i1pl.cS:rJir
i lrocess ot ' I  bar. 30{.} l i  i jcic:r" i t i i i ' t t  {a) thr: n-raxinrrinr i l iessLir"* anci tcuiner-i i tnru j :r thr .r, : ie

i i ;)  i i re thcrrnai eif icienc,n' '  zlni l  rnean el lbctivc l l t- i j : isLlr.: .  i-or-ari t- 'p= I (. t i)-t  Ki:,kr: l . : .
llv = 0.71 B Kjikg k. anci R = 2,9? K.iii.r;i k.

C R
rJ'1 ia; ' ihc Ltppei ar]C lov, 'c l  te ' i r i , rerature i in i i ts f i r i 'an i ) t t r . r  c.-vr: ic arc i j00 i i  ani l  j , ,J0 K

re:;pectirzely. Wlrat compressit,rn ralio is reqLrirecl tr: deveiop n:axirnuiii 1.r,,i11"i4') l:srinrare tire
maxinrunt thecret icai  n{r \ i /er c ievelopeC bv ai i  engir ie r , ;orking on ihis cic lc r ,r5c'  t j i r  i i i r .
{1 , : i r  la r *c l  rs  i j  j 5  k ! l , r i i i i t .  * i r i i - r  (  t  . { i " ^ : lg  h . i r i , .u  i i
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i th  i t  character isr ic  rn  c l r ta i l .
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This Question paper has two secticlns. Attempt each section in separate answef book.
Figirres on right indieate marks.
Be prec ise ancl  to  the point  i i r  ans"rer ing the r - iescr ip t ive quesr l r )ns.
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ta)  | ' ind thc L. i l ic ienc5 'of  Rankin c1 'c ic  srcnr  powef  p ianr  vr i t l  use of  
' l ' -S 

a;d i l -S
l)iagrant.

i ir) \ \ ir i te short nri te on Fr;.rncis' l 'urbine.

OR
ia) Dif lbre't iate betr,veen I ' ipulse and Reaciion l 'ur-binc.

r i ' ^ '1  i )c | i rc  i tn  cc i t ' t : r t io t r  f t i r  the condi t ior i  o f  mar imu! 'n  energy t rans ler  in  casc. l ' rc i rc t iu i r
l-urhines.

Q'i i .a) A steam lurbif ie u'orking on Rankine cycle is supoliecl rvith drl, ,satlrrated stea'r at l-r bar g0)
arrcl the exhaLrsied takes prirce zrt c.2 bar. I ;cr a sieanr f lor., ;  r.atc- of i0 kg.rs- clclcr 'rr irc
i i )Qr i i i i i tv  s teanr  a l  end of  cxpal ls ion-  i2)  t i r rb ine s i ra f i  vucr i i .  i3 ;  pcrwer  iec*r r i -er i  t .  i j r i ' c  r i rc
pt in lp '  i4 ; ' " i 'o t 'k  ra t io .  i5)  R.at t i ' : in t 'E l f ic icncy an,J  ( i ; )  i rcar  l low, in  the conr lc ' 'c r
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Q.4 \ \ t ' i ic a Sitor- i  Note ot l  . , \L-.sor lr i iv i i l , -  Ri: f lect iv i t1, .  ar:d. l -r .ansni iss; l . , , i ty in r lctai l  * . i t i i  sLr i fabic
r^:<ai i tnie.
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Fxpiain anci l )c l ' i ' , ,e i j ic
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(0s)

{0s)

Q . 4

l j ; t r ' c  i  o i - 2



Q.s {a) Drar,r, the neat sketcii of pressure Compounded Impulse turbine and explain its rtt'irkirtg

(b) An ins*lated steam pipe of l6 cm diameter is colered with 4 cnr thick laYer of instr lat ion.

ik:0.9 W/nr-tleg) and carries process steam. l)etermine the percentage changc in tilc rate ol'

heat loss i f  an extra 2 cm thick layer 6f lagging (k=1.25 Winr-deg) is proviclet i .  ( i i lcn lhi i t

surrounding temperature remains constant and the heat transfer coel'flcienl lilr both the

configuration is l2 W/m2 - ,ieg.

OR

Q.5 ia) l t /r ' i te si ')of i  l lote on Parson's 
- lurbine

(b) Explain Kirchhoff-s l.ar,v in detail.

Q,6 Derive the [:clLlation for the conductirrn T'hrorigh a. Cylindrici i ]  Wall and \ '{Lrl t i
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