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Q1/

A. Prove that the rise in static enthalpy for a centrifugal compressor is equal to
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B. Derive the mathematical expression for the head coefficient.

Q2/

A series of curved vanes (entrance angle 30° and exit angle 165°) deflect a jet of
water 10 square cm in area, moving at 50 m/s and inclined at 15° to the line of motion
of the vane, find: (i) The velocity of vane to avoid shock at entry. (ii) The magnitude
and direction of the resultant force on the vane and the force in the direction of
motion. (iii) The magnitude and direction of velocity of water at exit.

Q3/

A quarter scale turbine model is tested under a head of 10.8 m. The full-scale turbine
is required to work under a head of 30 m and to run at 714 rev/s. At what speed must
the model be run? If it develops 100 kW and uses 1.085 m’ of water per second at this
speed, what power will be obtained from the full-scale turbine? Assume that the
efficiencies for both turbines are the same. What is the specific speed of the full-scale
turbine?

Q4/
In an impulse turbine of the Pelton type, the jet is turned by the bucket by 165°. The
head available at the nozzle is 750 m and blade speed ratio is 0.46. k, = 0.98. Relative
velocity is reduced by 12% due to friction. Determine the hydraulic efficiency. if the
flow available is 20 m’/s. What is the power potential. Assuming 5 units of equal
power, determine the jet diameter and wheel diameter if D/d= 12.
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Q5/
A Francis turbine developing 16120 kW under a head of 260 m runs at 600 rpm. The

runner outside diameter is 1500 mm and the width is 135 mm. The flow rate is 7 m’/s.
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The exit velocity at the draft tube outlet is 16 m/s. Assuming zero whirl velocity at
exit and neglecting blade thickness determine the overall and hydraulic efficiency and
rotor blade angle at inlet. Also find the guide vane angle at inlet.

Q6/

A single acting reciprocating pump is used to rise a liquid of density 1200 kg/m’
through a vertical height of 11.5 m, from 2.5 m below pump axis. The plunger moves
with §. H.M., and has diameter 12.5 c¢cm and stroke length 22.5 cm. The suction and
delivery pipes are 7.5 cm diameter, and 3.5 m and 13.5 m long respectively. There is
no air vessel. If separation takes place at 0.9 kg/cm® below the atmospheric pressure,
find (i) the maximum speed at which the pump can run without separation. (ii) power
required to drive the pump if £=0.02. Neglect slip for the pump.

Good Luck




