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Aaf 6. In a centrifugal compressor, air leaving the guide vanes has a velocity of 90 /s at 20° to the axial direction
at the outer radius of the eye. Assume frictionless flow through the guide vanes and the impelier efficiency. Other

details of the compressor and its operating conditions are:

Impeller entry tip diameter d, : 0.45m (;( Volute (4)
Impelier exit tip diameter d,: 076 m Diftuser (3}
Slip factor : 0.9 Shroud
b [t
Radial component of velocity at impeller exit, ¢, : 53 m/s
d, Impetler (2)
Rotational speed of impelier, N : 11000 rpm ) Hub
i e ]
Static pressure at impeller exit, p, : 2.3 bar | d¢ } 1 N i
_ _ o 3 &% - 3 Driving shafl/
Ambient total temperature at inlet : 15C o - T e S i _5”
Ambient total pressure at inlet : 1.033 bar | Inducer scetion
Absolute angle - 70° Inlet casing with

accelerating nozzle (1)

(6.1) Determine the inlet static temperature
(6.2) Determine the blade velocity, u, and u,

(6.3) Determine the inlet relative velocity,

(6.4) Determine impeller total pressure ratio, Poo/Pos

(6.5) Determine actual energy transfer from impeller ‘.——f Cir ‘———}*——— cw———j
-—

(6.6) Determine the temperature rise across impeller, To-Toq

(6.7) Determine the compressor efficiency
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sfaf 7. In a single-stage impulse turbine the nozzle discharge the hot gas on to the blade at a velocity of 750 m/s.
The mass flow rate of gas is 100 kgfs. The turbine rotates at 20,000 rpm. The mean diameter of wheel is 31.5 cm.

The nozzles are inclined at an angle of v = 70°. Assume the blade friction coefficient as k=0.92 and outlet blade

angle as 13 = 65 .

Calculate

(7.1) u, ¢y, Cu, i3
(7.2) Wy, W3, Cig,s Ca3

(7.3) power developed by the blades in MW
(7.4) energy lost in the blades in MW

(7.5) determine the blade efficiency of the turbine
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