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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 Five questions in all, selecting at

least one question from each Part. All

questions carry equal marks.

(i) Guide vane angle

(ii) The vane angle at exit for radial

discharge

(iii) The width of the runner at inlet

and exit.

The vanes occupy 10% of the

circumference and the hydraulic efficiency

is 80%. 12

4. Discuss the following : 5,5,5

(a) Tubular turbine

(b) Draft tubes (Types and Efficiency)

(c) Differences between Francis and Kaplan

Turbine.

Unit III

5. Explain with neat sketch, the construction and

operation of : 8,7

(a) Hydraulic Ram

(b) Hydraulic Crane.
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Unit I

1. (a) A ship driven by reaction jets and

discharging astern is found to have

resistance to motion of 3.5 kN when

moving at 30 km/h. The velocity of jet

relative to ship is 20 m/s. Find the

number of jets if each has an area of

100 m2. Also calculate the propulsive

efficiency and the power required to work

the pump for the following cases :

(i) Inlet orifices are at right angles to

slip motion

(ii) Inlet orifices face the direction of

slip motion. 10

(b) A jet of water, 10 cm diameter and having

a velocity of 15 m/s impinges at the

centre of a hemispherical vane. The linear

velocity of the vane is 5 m/s in direction

of the jet. Find the force exerted on the

vane. 5

2. It is desired to generate 1030 kW of power

and servey reveals that 460 m of static head

and minimum flow of 0.3 m3/s is available.

Comment whether the task can be

accomplished by installing a Pelton wheel that

turns 1000 rpm and has an efficiency of 80%.

Further design the pelton wheel by assuming

suitable data. 15

Unit II

3. (a) Differentiate slow, medium and fast

runner in case of Francis Tubine. 3

(b) In an inward flow reaction turbine, the

supply head is 12 m and the maximum

discharge is 0.28 m3/s. External

diameter = 2 × Internal diameter and the

velocity of flow is constant and equal to

0.15 2 Hg . The runner vanes are radial

at inlet and the runner rolates at 300

rpm. Determine :
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6. (a) Define cavitation. Why does it occur and

what are its effects ?

A Francis turbine works under a head of

25 m and produces 11760 kW while

running at 120 rpm. The turbine has been

installed at a station where atmosphere

pressure is 10 m of water and vapour

pressure is 0.20 m of water. Calculate

the maximum height of the straight draft

tube for the turbine.

(b) Establish any two model relationship

between turbines that are geometrically

similar. 9,6

Unit IV

7. A single acting, single cylinder positive

displacement pump driven at 0.4 rps, has a

bore of 200 mm and a stroke of 500 mm. The

suction and discharge pipes are both 100 mm

inma diameter. The suction lift is 0.4 m and

suction pipe is 3 m long. The water is

discharged at a point 20 m above the pump

level by means of a pipe 200 m long, fitted

with a large air vessel 20 m from the pump.

Calculate the absolute pump cylinder pressives

at the (a) Start (b) End (c) Mid-stroke for both

suction and discharge stroke.

Take friction factor for both the sipes = 0.008.

15

8. (a) Derive an expression for the specific

speed of a centrifugal pump and point

out how the classification of pumps is

based on specific speed ?

(b) Discuss the effect of speed variation on

discharge, head and power is case of

centrifugal pump.

(c) State the difference between a closed,

semi-closed and open impleller.

(d) Define manometric volumetric efficiency

of centrifugal pump. 6,4,3,2
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