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(2.3) wsatunefialauvasmsien Indmelu Combustion chamber

(2.4) 2aTUNBTBUANEIITERIN Turbine WU Impulse stage Was Reaction stage
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Fo-ana TRE Section

ﬁaﬁ 3. An aircraft engine is fitted with a single-sided centrifugal compressor (with radial-curved blades). The aircraft
flies with a speed of 850 km/h at an altitude where the pressure is 0.23 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 impelier 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 slip factor as 0.9 and the power input factor as 1.04.
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(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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ffa*?; 4. Air at 101.3 kPa and 288 K enters an axial-flow compressor stage with a velocity of 120 m/s (=V,,=V,,).

There are no inlet guide vanes (V,=0, & = 0 ). The rotor stage has a tip diameter of 70 cm, a hub diameter of 60
cm and rotates at 8000 rpm. The air enters the rotor and leaves the stator in the axial direction with no change in
velocity or radius. The air is turned through 40° as it passes through the rotor (B, =, —40 o). Assuming air enters

and leaves the blades at the blade angles. Calculate the following

Wi A Vi

Rotor blade

|
W ﬂzi \5)
U
(4.1) mean blade velocity (U) from mean diameter between tip and hub diameter
(4.2) mass flow rate of flow
(4.3) power required if work done factor is 0.95
(4.4) total temperature rise for this rotor stage
(4.5) total pressure ratio for this rotor stage

(4.6) degree of reaction
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28l 5. 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 ;) is 72° with respect to axial direction, the ratio of blade speed to gas
speed (u/c,) is 0.42 and the ratio of the relative velocity at outlet from the blades to that at inlet (k=ws/w,) is 0.84. The

outlet angle of the blade (3 3) is to be made 3° less than the inlet angle (B3 ,). The mass flow rate is 8 kg/s. Calculate

the following

(5.1) inlet angle and outlet angle of rotor blade (B3 ,,[3 5)
(5.2) relative velocity at inlet and outlet of rotor blade (w,,w,)
(5.3) reduction of axial gas velocity (c,-C.3)

(5.4) power developed by the blades (W,,,qe) in MW

(5.5) blade efficiency of the turbine (1n,)
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