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r'i1'V1\41i11~fi1f)_II~"lJEl_llEl1mflR=287 J/kg K, C pa=1.0C6 kJ/kg K, Cpg=1.147 kJ/kg K,
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(1.1) ,;)"€ln'lJ1[J~"tl~1n!Jm~ntR1in (Chocked) 1'\.1, Nozzle i1Ln~;1'.j,~L~€l'\.l,'l"1J1~ LL~::ii~~~€lm~d1"LL~",y'IJ"1J€l" Nozzle
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(1.4) ";)'lHnnv.Jm1:lJ~iJ~'\.uh::'I'I-.h'l Flow rate use Pressure ratio EJiU1[Jm,.di~1.l~nlJm"nb Surging use

1.l~nlJm"nbdSje-l iil~ EJ,.::uum,.1'l'liilEJ £h..lhLLiil::~:lJ1"t1iJ EJ..lIi\.l.1~iJ ci1..lh
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Flow rate
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(1.5) 'iI"E1~'IJ1[Jm11J'VI1J1[J"1JEI" Degree of reaction
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.... ..; • ''l.I.J'unn 2. lilElUmtl13JlilEl u'"
(2.1) 'iiI,lElnU1m~El,"'l"lJlurrrse ElmLUU~El\!L~n 'l'VI3!~1'VI-rU Gas turbine

(2.2) Stoichiometric ratio fiElm:h 'iii\! ElW1m'VIlile.l~"lJ El\!m~liellil~~1'l-,El1mfl9im~m 'Via\!l,"~El\! L~n'l'VI3!"lJEl\! bfl~El\!lI,"'i1Gas•
turbine 3J1nn11 Stoichiometric ratio
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(2.4) ~\IElfu.J1£J,rElLLliln~h\l~::wh\l Turbine LL'lJ'lJ Impulse stage LLa:: Reaction stage
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ti£l~ 3. In a turbojet unit with forward facing ram intake, the jet velocity relative to the propelling nozzle at exit is twice

the flight velocity. Determine the rate of fuel consumption in kg/s, when developing a thrust of 25,000 N under the
__0 •

following conditions.

Ambient pressure: 0.7 bar

Ambient temperature: 1°C

Compression total head pressure ratio: 5:1

Pressure at exit: 0.7 bar

Flight speed : 233 mls

L.C,v. of fuel: 43 MJ/kg

Ram efficiency : 100%

Isentropic efficiency of compressor: 85%

Isentropic efficiency of turbine : 90%

Isentropic efficiency of nozzle : 95%

Combustion efficiency : 98%

Neglect the effect of fuel in total mass flow rate.
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ti'E1fl4. An aircraft engine is fitted with a single-sided centrifugal cor ipressor (with radial-curved blades). The aircraft

flies with a speed of 850 km/h at an altitude where the pressure is (.23 bar and the temperature 217 K. The inlet duct

of the impeller eye contains fixed vanes which give the air pre-whirl of 65°C at all radii. These inner and outer

diameters of the eye are 180 and 330 mm respectively, the diameter of the impeller tip is 540 mm and the rotational

speed 16000 rpm. The mass flow rate is 216 kg per minute. Neglect losses in inlet duct and fixed vanes, and assume

that the isentropic efficiency of the compressor is 0.80. Take the sli~1 factor as 0.9 and the power input factor as 1.04.

c~wI _
----

.,.
Inducer sectionI

L TGV

(;X.,/ Volute (4)

r.. - - ~- ~I Diffuser d)

I Casing ~ Shroud

IrnPCJl\r eye 'J
\

2

Inlet ",bing with
an-derating nozzle ( I)

(3.1) Find the power input to the compressor

(3.2) Find the temperature rise through the compressor

(3.3) Find the total pressure ratio of compressor
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ti£)~ 5. An axial flow compressor runs at 9000 rpm and the hub a-id tip diameter for the fourth stage rotor is 10 ern

and 90 cm. The mass flow rate is 182 kg/so At entry to pressure ars 345 K and 1.7x10
5

Pa. While the air leaves the

previous row of stator blades at an angle of 28° to the axial direct;In. Calculate the axial velocity, the angle of rotor

blade at 1 and 2, the stage temperature rise, work input and the p 'essure ratio for the compressor stage, given that

the rotor blades deflect the air through 18°, that the work done factor is 0.88 and the isentropic efficiency is 85%

Exit velocuy tiangle

CD

"QZ'r.l:'

Diffuser bladesC
t2
-"'~u -------1 ~

11 pstrearn guide vanes
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,jaff 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
0

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=wiw2) is 0.84. The

outlet angle of the blade (13 3) is to be made 3
0

less than the inlet a 191e (13 2)' The mass flow rate is 8 kg/so Calculate

the following

u --I Ct3 r-
(5.1) inlet angle and outlet angle of rotor blade (13 2 ,133)

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

(5.3) reduction of axial gas velocity (ca2-ca3)

(5.4) power developed by the blades (Wb1ade) in MW

(5.5) blade efficiency of the turbine (T]b)
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