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711d0 11 4 . A centrifugal compressor (with radial-curved blades) has a pressure 

of 80% when running at 15000 rpm and inducing air at 293 K . Curved vanes 

the axial direction at all radii and the mean diameter of eye is 250 mm. The 

m/s. Impeller tip diameter is 600 mm. Calculate 

(i) Temperature rise 

(ii) Power input per unit mass flow rate 

(iii) Slip factor 

ratio of 4:1 with an isentropic efficiency 

at inlet give the air a prewhirl of 25°  to 

absolute air velocity at inlet is c,=150 
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7.1011 5. A 10 stage axial flow compressor provide an overall pressure ratio of 5:1 with an overall isentropic efficiency 

of 87%. When the temperature of air at inlet is 15°C. The work is equally divided between the stages. A 50% reaction 

is used with a blade speed of 210 m/s and a constant axial velocity of 170 m/s. Work done factor is 1.0. Estimate 

(i) Increase of total temperature per stage 

(ii) Blade angle for rotor at inlet and outlet 

(iii) Power required per stage 
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v ..1 
(11011 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 ( U 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 (cat-c.3) 

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

(v) blade efficiency of the turbine (lib) 
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