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Ql:-The simple steam Otun,

;?il:..Tiff:::.j,,:,:.?*1'::il.,l^0:,It. u; ritr,o.-iJ"p.essure drop of20 barsbetween boler and turbine. and rurbi".l;, ""1';;;ilffi:fi:l':#l?ltor.t ll1l" *.
l|"]f]t-.m.;"nty of the c1,cle, and.the c,fficiency.utli'nitn. pranr. b) Calculate the rateor orl consumprion in Kg /s' wher the n., po*,.. o*pu, i, iio uw. and the boiler has anesrrmared efficiencv of 85%. and.the calorific ,ar"ii,r," 

"ir 
i,44i00';.i/ks.. "ij ilti#*"the flow rate ofcircularins water in tglr, ir.a.h;on;f;j;;;,",,"g warer receives l000kJfrom the exhaust wet sreair in the conienser.

Q 2) A certain factory has an average road of r.5 MW and requires 3.5 Mw for heatingprocess (fig'l)' It is pronosedlo 
111at,a-s1-e1" 

ex*u.iion *.u,n turbine to operate under thefollowing conditio'i: Initial pressure l,s Mpa: initial temperature 300 uC, 
and condenserpressure of 0'01Mpa' Steam is extracted u.t*"." irr" i*o turbines at 0.3Mpa,0.g6 dry, andis isobaricall} cooied in heater t^o_suppll the heating load. The efficiency of L.p turbine is

ll#;iif;,*.i,:ff 1.J':LTr:;!*:,1;,,:J::i:i,:::"*1",,,*;i*fi ,;#'
day . Assurne that the conde
in a hor qer berore being ,,ffi:rTfliiTif};il:fl: 

"ffi'"il"ili'"T:::',".1 

il'i?JiJ

Q-3.A) From the first princ

:.T,:,:ll.'is gi'en 0,,,'il;3':;iTilllT',31'lllj!,i*''i'turbine rhe maximum brade

'ariable 'alues of angle unJttua" speed rarios. trnil?f;tott""s 
this expression for

B) Steam at 60 bar and 45g1"..* ,rO.O,l..O to a turbine,and expands to 0.065 bar. Theturbine is a tu.,o-row l,elocity comqgy{ed i_prt.. ,tug...ine blade speed ratio is 0.22.Thenozzle and' fixed outlet ansres ar^e )oj.Th. :i";;;;f rh;'firr, ,.o* are symmetric. If the axialthrust ofthe second stage is tote zero. and t'... i, toy. oiop in relative 
'erocitl. in the fixedand mo'ins brades' find the brade speed, blades angt''' 

?lffiTl*rniili,'."i't' 
'n'n' t

Q4. A) Explain the funcrion rboiler. tf blou _off_cock. fusible plu! and stop r.alve in the fire tube

B) In a gas turbine plant. air i [5 Marks]

-r,e:.t"1-,"ii,iffi ;#Ii:idiji.."g"#:ifi :ffi ,Hlllif j.3#,1,."i;r,is,hen
expansionr6lhc air being *n:l:d U.,*._",., in" Jrug;;" Aa, (.A hcat exehanserallous rheneatrng ofjhe conrpr.essed ail. rhroughT5 Zof ,fr"..u.j..cycle elficiency and the net 

"'nrt 
i,".,,, ^"^" ;-::;il"'ii"' 

rar.rge posstbJe. calculate the
c ompressor and t*b i n. u,. r ;'*' l ;:i;:t*$i ". tril j$ ihiJ'11'#;i,il,i,'i? #

tiO il;;t:ir 
d'\L I=r'4 and Co=1'e65 kJ/kg'K



Q5;A) Discuss why the difference between the heights of first to last stage blade in gas

turbine is smaller than that of steam turbine. [4Marksl
B) During operation ofgas turbine. it is element are subiected to mechanical stress atd non-

uniforn temperature distribution. Explain briefll the procedures to avoid these negative

el'fects. [5M arks].
C) Shora mathematicalll. for a simple gas turbine planl. tllat the specific u'ork output is

-lllll)iimum wlren the pressure ratio is such that the compressor and turbine outlet temperatues
are equaled. [6 M arks]
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