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(1.1) Flow coefficient gaor15 fiNaqio Incidence angle LLatt1'1I14 Stall intri'Atwi-mill15-  
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(2.1) "abl_1101,1@1-1,111114)/1-11•a0T11,69J1JVi'0.11,NlvIVIIMMill Gas turbine 

(2.2) Stoichiometric ratio ninth  wei.inum9),Nnun111,6i s11-14-nbalnlmiailoa411,143;calL.N11,vi3rtom)4Nt.r44 Gas 
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?loci 4. A centrifugal compressor (with radial-curved blades) fitted in the aircraft flying with a speed of 230 m/s at an 

attitude where the pressure is 0.25 bar and the static temperature is 220 K. The mean diameter of eye is 25.5 cm 

and the impeller tip diameter is 54 cm. Rotation speed of compressor is 16000 rpm and the inlet duct of the impeller 

eye contain fixed vanes which give the air prewhirl of 65°  with respect to prewhirl speed at all radii. Stagnation 

pressure at the compressor outlet is 1.75 bar. Take the power input factor as 1.04 and isentropic efficiency as 0.8. 

Determine 

(i) stagnation pressure at the compressor inlet 

(ii) stagnation temperature at the compressor inlet 

(iii) power input per unit mass flow rate 

(iv) slip factor 

Volute (4) 
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7761 5. Air at 1.0132 bar and 288 K enters an axial flow compressor with an axial velocity 150 m/s. There are no inlet 

guide vanes (c1=cal  or al  = ). The rotor stage has a tip diameter of 60 cm and a hub diameter of 50 cm and 

rotates at 6000 rpm. The air enters the rotor and leaves the stator in the axial direction. The air is turned through 

30.2°  as it passes through rotor (fl, = 	— 30.2°  ). Assume a stage pressure ratio of 1.2. Assuming the constant 

specific heats and that the air enters and leaves the blade at the blade angles, 

(i) construct the velocity diagram at mean diameter for rotor (find the u, 16i  ,A,a2 ), 

(ii) mass flow rate, 

(iii) Power required per stage, 

(iv) degree of reaction, 

(v) explain about pressure variation in this compressor (using degree of reaction). 

l'pstr t guide vane 
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..; 
11 @il 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 (O(, 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 ((3 2). The mass flow rate is 8 kg/s. Calculate 

the following 

(i) inlet angle and outlet angle of rotor blade ([3 2 ,13 3) 

(ii) relative velocity at inlet and outlet of rotor blade (w2,w3) 

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

(iv) power developed by the blades (Wbiade) in MW 

(v) blade efficiency of the turbine (1 b) 
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