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fi}$ease ds rrCIt u$e a pencll to write.
,ffiaffisg.. )

Assl'itrl'T& amy misslng data from your point of view !n the limits of what you studied.

;

eu') Mxp{wim the r{ffirence between the campressor and turbine cascacleperfclwrewruce.

h) A siragle'stuge g{rs twrbine operates {rt its clesign condition with an axiulrubso{wte -flow wt entrSt and exit from the stage. The absolute flow angle atPsozzfe exit is- 
7 ang- At stage entry the totul pressure and temperature sre3i1 kPs snd 850oC respectively. Tibe exhaustitatic pressure is 100 kpu, thetofw{-to-static fficiency is 0.gT und the mean btade speea is s00 m/s.Assumiwg constant axiul velocity through the stage, eletermine

{i) The speciJic work done;
{ii} The Mactre number leuving the nozzle;
{iii) TIee sxial velocity;
{iv} Tfue totsl-to-total efficiency;
{v) Tke stage reactiois.
Twke {Cp = 1.145 kJ/kg"C and y = t.SS f,or the gas).

f*sbtk: l*tk?k*?krk** '(?k?k*?kdr?klh:k?kr( lkrr:ktr:k?ktrtr*?krkrrrr ihrk:ktr?ttrtrrktrtr?brrrr*?t*?t?k*frrr?k?brr*rrrkrrrk?k

ry) Nxrfwin the physics af statt and surge phenomena in compressors.
er) ,4 waualtistage axiar cowpresson ts ,iqaired for comprurrrrg"ii, at 293 K,#fnrouagh ffi presswre rstio of 5 to t. Eich stu[e is to ie sT%ieaction and tkeFsxe{&w hfwde speed 275 wds, -f\ow cofficient 0.s, and stage toading factor 0.3,wre Saieeta, for sirnplicityu as constant for all stages. Deteimine the JIow angleswrad, tfu'e rnaswller af stages requirec{ tY tttt stage-efficiency is gg"g%. Take Cp =$.&$S k.Y(kg"C) and y:1.4 for mir.
tk* ' rk* tk***cr tk i l :k :k*?t :kt r :k*r lk?k*?k:k lkrr t r*cr ik?k*rr?k?k*tr rkt r t r?kikt r t r ik?k?k?k*?krrrk:krr?k?kr(?krr?krrr r?b

aj Exptairs witk drawing the turbinefxow characteristics.
b) conebustion g&ses enter the first stage af a gas turbine at a stagnation

-  t -



temperature and presswre of 1200K and 4.0 bar. The rotor blude tip diameter
is 0.75 m, the blade height is 0.12m und the shaft speed is 1050A rev/rnin" "4t
the mean radius the stage operates with a reaction af 50 per cent, a flotv
cofficiefi of A.7 and a stage loading cofficient of 2"5, Take( Cp = LI60
kl/kgoCand y=1.33)

Determine:
(1) The relative and absolute flow ungles for the stuge;
(2) The velocity at nozzle exit;
(3) The static temperature and pressure at nozzle exit assuming a nozzte

fficiency of 0.96 and the mass flow;
(a) The rotor blade root stress assuming the blade is tapered witlc w stress

taper factor K of 2/3 und the btade material density is 8000 kg/m3;
(5) The approximate meun blade temperaturel

[use; o. = 0.5Kp.u,'[1-(rylr)z1, T5=T2*0.85wr2/1zcp), crl.orbustion gr9=1160
J/Kg. K l
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