UNIL1 -2
Centrifugal Compressors: Schematic diagram, Expression for overall pressure ratio; Velocity
triangles; Slip factor, power input factor; Compressibility effect — need for pre-whirl vanes; Effect of
Blade discharge angle on energy transfer and head coefficient, Surging and choking in centrifugal
COMPIessors.
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. The diameter ratio of the impeller of a centrifugal compressor is 2 and the pressure ratio is 4. At a
speed of 12000 rpm, the flow rate is 10 m?/s of free air. The isentropic efficiency of the compressor
is 84%. The blades are radial at the outlet and entry is radial at the inlet. The velocity of flow
remains constant at 60 m/s through the impeller. Calculate (a) power input to the machine, (b)the
impeller diameters at the inlet and outlet, and (c) the blade angle at the inlet. The suction is from

the atmosphere at 100 kPa and 300 K. a N / ? o °
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2. The impeller of a centrifugal compressor has the inlet and outlet diameters of 0.3 and 0.6 m, respec-
tively. The intake is from the atmosphere at 100 kPa and 300 K, without any whirl component. The
outlet blade angle is 75°. The speed is 10000 rpm and the velocity of flow is 120 m/s. If the blade
width at the intake is 60 mm, calculate (a) specific work (b) exit pressure (c¢)mass flow rate, and (d)
power required to drive the compressor if the overall efficiency can be assumed as 0.7.
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3. A centrifugal compressor runs at 15000 rpm and produces a stagrllation pressure ratio of 4 between
the impeller inlet and outlet. Stagnation conditions of air at the intake are 100 kPa and 300 K.
The absolute velocity at the compressor intake is without any whirl component. At the exit of the
impeller, the flow component of the velocity is 135 m/s and the blades are radial. The total-to-total
efficiency of the compressor is 0.78. Draw the velocity triangles and find the blade angle at the
inlet.Also compute the slip and slip coefficient. Take exit rotor diameter as 0.58 m and inlet rotor
diameter as 0.25m.
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