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Note : Attempt Five questions in all, selecting at least one

question from each Unit. Assume any missing data
suitably.
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for the

force F exerted by a jet of area A which strikes a plate
at an angle O to the normal to the plate with velocity V.
The plate itself is moving with velocity u in the direction
of normal to the plate surface.

If a 4 cm jet having a velocity of 20 m/s strikes a flat
plate the normal of which is inclined at 30° to the axis of

Jet. If plate the itself is moving with a velocity of

8 m/s parallel to itself and in the direction of normal to
its surface, calculate :

(a) Normal force exerted on the plate

(b) Work done per second

(c) Efficiency of the jet. 20

P.T.O.

http://www kuonline.in

urauljuony mmmy/dny

uraurjuony mamm;/sdny

2.

http://www kuonline.in

Using Buckingham’s m-theorem, show that the velocity
through a circular orifice is given by :
D
=iy 2.
where, H = Head causing flow, D = Diameter of the
orifice, p = Coefficient of viscosity, p = Mass density,
and g = Acceleration due to gravity. 20

Unit 11

(@) Derive an expression for the hydraulic efficiency of
a Pelton wheel. 10

(b) The water available for a Pelton wheel is 4 m3/s
and the total head from the reservoir to the nozzle
is 250 m. The turbine has two runners with two jets
per runner. All the four jet have the same diameters.
The pipe is 3 km long. The efficiency of
transmission through the pipeline and the nozzle is
91% and efficiency of each runner is 90%. The
velocity coefficient of each nozzle is 0.975 and
coefficient of friction ‘4 £~ for the pipe is 0.0045.
Determine :

(1) The power developed by the turbine
(ii) The diameter of the jet

(iii) The diameter of the pipeline. 10
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How do losses in the draft tube effect the pressure
at runner exit ? 5
An inward flow reaction turbine has an external
diameter of 1 m and its breadth at inlet is 250 mm.
If the velocity of flow at inlet is 2 m/s, find weight
of water passing through the turbine per second.
Assume 10 per cent of the area of flow is blocked

by blade thickness. If the speed of the runner is’

210 r.p.n. and guide blades make an angle of 10°

to the wheel tangent, draw the inlet velocity triangle

and find :

(1 The runner vane angle at inlet

(ii) The velocity of wheel at inlet

(iii) The absolute velocity of water leaving the
guide vanes. http://www kuonline.in

(iv) The relative velocity of water entering the
runner blade. 15

Unit 11X

Derive an expression for the minimum starting speed
for a centrifugal pump. 10
A centrifugal pump impeller has diameters at inlet
and outlet as 360 mm and 720 mm respectively.
The flow velocity at outlet is 2.4m/s and the vane
are set back at an angle of 45 at the outlet. If the
manometeic efficicney is 70 per cent, calculate the
minimumn starting speed of the pump. {n
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6. The diameter and stroke of as single acting reciprocating
pump are 300 mm and 500 mm respectively. The pump
takes its supply of water from sump 3.2 m below
the pump axis through a pipe 9 m long and 200 mm
diameter. If separation occurs at 2.4 m of vater absolute,
determine :

(@) The speed at which separation are take palce at the
beginning of suction stroke |

(b) The specd of the pump if an air vessel is fitted on

the suction side 2.4 m above the sump water level.

Take atmospheric pressure head = 10.3 m of water and

friction co-efficient, f = 0.01. 20

Unit IV

7. {(a) What is cavitation 7 What are the effects of

cavitation ? Give the necessary precautions against

cavitation. 10

(b) Explain with the help of a neat sketch the

construction and working of a jet pump. 10

8. Write short notes on any two of the following: 10,10
(a) Hydraulic Lift
(b) Hydraulic torque converter
(c) Hydraulic press. http://www.kuonline.in
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