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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. All questions

carry equal marks.

1. (a) Discuss Impluse Momentum Principle

with practical examples. 5

6. (a) Differentiate :

(i) Closed, Semi-closed and Open

impeller

(ii) Series and parallel combinations of

impeller. 10

(b) A centrifugal pump impeller has diameter

of 60 cm and width of 6 cm at the

outlet. The pump runs at 1450 rpm and

delivers 0.8 m3/s against a head of 80 m.

The leakage loss after the impeller is 4%

of discharge, the external mechanical loss

is 10 kW. Hydraulic efficiency is 80%

(Manometric). Determine the blade angle

at outlet, the power required and overall

efficiency of pump. 10

7. Explain with the help of neat sketch the

principle and working of the following

hydraulic devices : 10,10

(a) Hydraulic Ram

(b) Hydraulic Crane.
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(b) A stationary vane having an inlet angle

of zero degree and an outlet angle 25º

receive water at a velocity of 47 m/s.

Find resultant force acting on it. Assume

flow of water = 1 kg/s.

If the vane stated above is moving with

a velocity of 78 m/s in the direction of

jet, calculate efficiency of the jet. 15

2. (a) Explain characteristic features of the

buckets of a Pelton Turbine. 5

(b) Draw main characteristics of Pelton

turbine. 5

(c) A Pelton turbine is required to develop

10 MW when working under a head of

500 m. It rotates with a speed of 650

rpm. Assuming efficient of velocity =

0.99, speed ratio = 0.46, overall efficiency

85%, jet ratio = 10, calculate :

(i) Diameter of wheel

(ii) Quantity of water required

(iii) No. of jets

(iv) Diameter of jet. 10

3. The following data is given for a Frances

Turbine : Net head = 60 m, Speed = 700 rpm,

Shaft power = 300 kW, overall efficiency = 84%,

hydraulic efficiency = 93%, Flow ratio = 0.20,

Breadth ratio = 0.1, outer diameter of

Runner = 2 × inner diameter of runner. 5% of

circumferencial area occupied by blade thickness

Flow velocity constant, Radial discharge at outlet.

Find : Guide blade angle, Diameters of Runners,

runner vane angles, breadth at inlet and outlet.

20

4. (a) With the help of neat sketch, explain the

working of Kaplan Turbine. 10

(b) What are the uses of draft tube ? Describe

with neat sketches different types of draft

tubes. 10

5. (a) What is meant by cavitation ? What is

Thoma’s cavitation factor ? What is its

significance for water turbine.

(b) Derive an expression for specific speed

of turbines.

(c) Discuss geometric, kinematic and

dynamic similarties. 6,8,6
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8. (a) Explain the function of air vessel fitted

in the pipes of reciprocating pump. Show

that the work saved against friction by

fitting an air vessel in the pipe is 84.8%

in single acting pump. 10

(b) A three-through pump has cylinders of

25 cm diameter and stroke of 50 cm

each. The pump is required to deliver

100 litres/s to a head of 100 m. Friction

losses are estimated to be 1 m in suction

pipe and 19 m in delivery pipe. Velocity

of water in the delivery pipe = 1 m/s,

Overall efficiency of pump = 85%,

Slip = 3%. Find speed of pump and power

required to run it. 10
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