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Question 1 is compulsory and answer any 4 of the following from the rest. Draw the velocity triangles 

(compulsory). Mention the assumptions clearly.  All questions carry equal marks

1. Discuss with neat sketches the velocity triangles both at inlet and exit of impulse and reaction turbines with different 
exit blade angles and the effect of blade angles on shaft work and flow rate for a reaction turbine.  Derive the condition 
for maximum blade efficiency for pelton wheel.

2. A Pelton wheel of 2 m  diameter operating at a head of 330 m having a two jets of 15cm diameter, if the jet is deflected 
by an angle of 15 degrees, reduction in relative velocity over the buckets is about 16% and operating at maximum 
blade efficiency. 
1. find the torque genrated. 
2. Efficiency of the buckets.
3. Efficiency of turbine.

3. An inward flow reaction turbine having inlet and outlet diameters as 3.5 m and 2.1 m with width as 0.5m at inlet and 
exit respectively. The angles made by the vane at inlet and exit are 60 and 150. If the guide blade angle is 15 degrees 
and the rate of flow is 15 m^3/sec. Calculate required speed of the runner for smooth flow at inlet. For this condition 
calculate torque exerted on the runner, energy extracted per kg of water and pressure drop in the runner.

4. A Kaplan turbine produces 0.8 M HP under the head of 25m with an over all efficiency of 90%. Taking the value of 
speed ratio as 1.6 flow ratio as 0.5 and hub diameter as 0.35 times the outer diameter. Find the diameter and speed of 
the turbine.

5.  The outer diameter of the impeller of a centrifugal pump is 40cm and width of the impeller at outlet is 5cm. The pump 
running at 800 rpm and is working against total head of 15m. The vane angle at outlet is 40 degrees and manometric 
efficiency is 75% determine
1. Velocity of flow at exit.
2. Velocity of water leaving the vane.
3. Angle made by the absolute velocity with the direction of motion at oulet
4. Discharge.

6. Explain clearly the following
1. The use of draft tube in the case of reaction turbines and derive an expression for the pressure at the exit of the 

turbine from first principles.
2. Net positive suction head 
3. Degree of Reaction and its significance
4. Cavitation
5. Effect of exit blade angle in the case of Centrifugal pump.
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