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There are 06 (Six) questions. Answer all questions. The symbols have their usual meanings

1. The impeller of a centrifugal pump has oulet diameter of 0.370 m, runs at 800 rpm, ~(25)
and delivers 30 Us of water. The radial velocity at the impeller exit is 2.5 m/s. The
difference between the water levels at the overhead tank and the pump is 14 m. The
power required to drive the pump is 8 hp, its mechanical and volumetric
effectiveness being 0.96 and 097, respectively. The impeller vanes are backward
curved with an exit angle of 45°.

Calculate
a ideal head developed with no slip and no hydraulic losses and
b, the hydraulic efficiency.

2. A centrifugal pump delivers water at the rate of 8.5 m*/min against a head of 10 m. (25)
It has an impeller of 50 ¢m outer diameter and 25 cm inner diameter. Vanes are set
back at outlet at an angle of 45°, and impeller is running at 500 rpm. The constant
velocity of flow is 2 m's
Determine —

2. the manometric efficiency,
b vmeugleatietad
c. minimum starting

3. A Pelion wheel develops 12 900 s pm under a head of 505 m. The (25)
efficiency of the machine is 84%.

Find-

a discharge of the turbine,
b diameter of the wheel, and
c. diameter of the nozzle
Assume Cy = 0.98, and ratio of bucket speed to jet speed = 0.46
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A Kaplan turbine produces 16000 kW under a head of 20 m, while running at 166
rpm. The diameter of the runner is 4.2 m while the hub diameter is 2 m, the discharge
being120 m’s.
Calculate

a the turbine efficiency,

b, specific speed,

¢ the speed ratio based on the tip diameter of the blade, and

d_the flow ratio.
C

1t0.8 MPa and leaves
the nozzle at 0.15 MPa. Assuming isentropic expansion and index n = 1.135, find
the ratio of cross-sectional area, the arca at the exit, and the area at the throat for
choked conditions (i. ¢, for maximum mass flow).

In an impulse turbine, the velocity of steam at the exit from the nozle is 700 ms
and the nozzles are inclined at 22° to the blades, whose tips are both 34°. If the
relative velocity of steam (o the blade s reduced by 10% while passing through the
blade ring, calculate the blade speed, end thrust on the shaft, and efficiency when
the turbine develops 1600 kW.
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