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r'il'V\U~ 1~f11fl'l~~f).:Jf)lm~ R=287 J/kg K, Cpa=1.005 kJ/kg K, Cpg=1.147 kJ/kg K,

Ya=1.4, Ya=1.33
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,yEl~1. ~Eltl~lm:IJ~ElvbJd

(1.1) bl1~El~ tJ'j..\,cqfbbn~b'Y1Elfltl~~l'V1ftl'JJtI bl1~El'j..\,iJ€l'lJmrn1(mr1~.y;b yj:IJ.ffwil1ml1~€l~tJ'j..\,cqfbbn~b 'Y1€lfltl~~l'V1ftl'JJtll 'VIG'lCil~~t1 €ln,
'VI'\h~"lJ€l~El'lJmnhf'j..\,,

(1.2) ~~ ElTItI1 tJi'i~'lJ11nlln11rn~lin (Chocked) 1'j..\,Nozzle 11 bnCil.ff'j..\,rib~ €l'j..\,l"lJlCil bbG'l::iJe..lG'l~€ln11~f1~bb 1~'JJtI"lJ €l~ Nozzle

€l~1~11

(1.3) Afterburner ~€l€l::11 iJHb'~€l€l::h

,yEl~2. ~Eltl~lm:IJ~€ll'lJd

(2.1) ~~€lTItI1mfm~m::1m~~1'l~"lJ€l\l Centrifugal compressor bbG'l::Axial compressor 11'lJ1::n€ltl~dtJoi'j..\,~d'j..\,~1f1t1!€l::l1U1\1

bbG'l::~\lb'lJ1tJtlb YitJtI'lJ €l~'lJm~tJ"lJ €l\l Compressor J'\I~€l\lbbtltl

(2.2) Slip factor ~€l€l::;h ~\lb-litJ'j..\,~l:1Jb'VI~tJ:lJm1:IJb1d.y;m\l€l€ln1t1vrCil'lJ1::n€ltl~h€lTItI1tJ

(2.3) Flow coefficient ~ElEl::vb iJe..lG'l~€l Incidence angle bbG'l::n11bnCil Stall t1'j..\,eh1t1'WCil€l£11\111

locr\);Jsed i.ncidence
Wt

(2.4) Work done factor 1'j..\,Axial flow compressor ~€l€l::h ~\I€lTItI1tJ.y;:lJ1~1'€l:IJb-litJ'j..\,1'lJ'l.h::n€ltl
'II

(2.5) ~~€lTItI1tJi'i\ln11~t1!b~tJ.y;bnCil.ff'j..\,~lnn111'V1G'l1'j..\,1t1vrCil Axial flow compressor €l£11\1'1l'€ltJ 4 'llttCil

(2.6) ~\l1im1y.Jm1:IJi:IJvr'j..\,1h::'VI11\1 Flow rate bbG'l::Pressure ratio €lTItl1tJn11bnCil'l..h1nlln11rn Surging bbG'l::

'lJ11nlln11rndii e..lG'l~€l1::t1t1n11l 'VIG'l€l£11\111bbG'l::~1:lJ11mJ €l\In'j..\,1~ €l£11\111
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iurl3. ~€llJf11m~~€li.tJd

(3.1) "il_:l€l1flJ1t1'JJmb~n~1_:l'j:::w:h_:l Turbine bblJlJ Impulse stage bbSl:::Reaction stage

(3.2) "il_:l€l1flJ1mY:l1~'VI~1t1'lJ€l_:l Degree of reaction bbSl:::"1l~1lJ'I4'~bblJlJ R=O bbSl:::R=0.5 ~1_:ln'j,l,€l~1_:li.'j,
(3.3) Energy transfer bbSl:::Energy transform ~€l€l:::i.'j "il_:ltln<P11€l~1_:ltJ'j:::n€llJ

iurl4. ~€llJf11m~~€li.tJd

(4.1) Stoichiometric ratio ~€l€l:::i.'j "il_:l€l1flJ1tJb'VI1§1~Sl'lJ€l_:lm'jHel~'j1~1'j,l,€l1ml'f~m.lfm ~~_:l1 'j,l,'IK€l_:lbe-ni.'VI~'lJ€l_:lb~~€l_:lt1'j,l,<tbbn~,
b'Y1€lfllJ'l!~1nn11 Stoichiometric ratio

(4.2) "il_:l€l1flJ1t1i1_:l1'1l'j,l,'lJ€l_:lm'jb~1i.'V1~mtl1'j,l, Combustion chamber

(4.3) "il_:lt1n<P11€l~1_:lb'Y1~it~m'j€l€lmblJlJri'l'111'IKbtJSll i. 'V'Jb~iit1'j€l ~1_:l,x€l tI 2 lTI

•.. d
~u't1 5. A centrifugal compressor has a pressure ratio of 4:1 with an isentropic efficiency of 80% when running at

15000 rpm and inducing air at 293 K. Curve vanes at inlet give the air a prewhirl of 25° to the axial direction at all

radii and the mean diameter of eye is 250 mm. The absolute air velocity at inlet is 150 m/s. Impeller tip diameter is

600 mm. Calculate the slip factor.
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,Jer\ 6. The mean diameter of the blades of an impulse turbine with a single row wheel is 105 cm and the rotation

speed is 3000 rpm. The nozzle angle (a 2) is 72° with respect to axial direction, the ratio of blade speed to gas

speed (u/c2) is 0.42 and the ratio of the relative velocity at outlet from the blades to that at inlet (k=w3/w2) is 0.84. The

outlet angle of the blade (13 3) is to be made 3° less than the inlet angle (f3 2)' The mass flow rate is 8 kg/so Calculate

the following

(6.1) inlet angle and outlet angle of rotor blade (f3 2 , 13 3)

(6.2) relative velocity at inlet and outlet of rotor blade (W2,W3)

(6.3) reduction of axial gas velocity (Ca2-Ca3)

(6.4) power developed by the blades (Wblade) in MW

(6.5) blade efficiency of the turbine (lh)


