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28 6. A centrifugal compressor compresses 30 kg/s of air at a rotational speed of 15000 rpm. The air enters the
compressor axially (¢,,=0), and the condition at the exit sections are radius r,=0.3 m, relative velocity of air at the tip
w,=100 m/s at an angle of [)’3 =80° with respect to plane of rotation. Take p,,=1 bar and T,,=300 K. Find the torque

(T) and power required to drive the compressor (W} and also the ideal pressure head developed (pg,).
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"ffai‘f% 7. Air at 1.0132 bar and 288 K enters an axial flow compressor stage with an axial velocity c,,=150 m/s. There
are no inlet guide vanes, The rotor stage has a tip diameter of d,,=60 cm and a hub diameter of d,,=50 cm and
rotates at 100 rounds per second. The air énters the rotor and leaves the stator in the axial director with no change in
velocity or radius. The air is turned through 30.2° as it passes through rotor (g, =0 -302) Assume a stage
pressure ratio of 1.2. Assuming the constant specific heats and that the air enters and leave the blade at the blade
angles,

(i) blade velocity (U} at mean diameter (d,,+d,, /2 for this stage,

(infind A, 5., ¢,

(i)} find T,, Ty, 5

(iv) mass flow rate,
{v) power required, and

{vi) degree of reaction
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}3 = i H(w‘/?f(é /W//; )
R = Ca [ L, ] Zatf5. )
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