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SCORING INDICATORS
PART- A
2ufV-u]
-
Where, u=Velocity of vane
V=Velocity of jet
2. a) Tangential flow turbine  b)Radial flow turbine  c¢)Axial flow turbine d)Mixed flow turbine
3. (1) In Francis turbine runner the water enters radially, where as in Kaplan turbine the water enters axially.
(2) In Francis turbine runner the number of blades is generally 16 to 24 where as in Kaplan turbine it is
generally 3 to 8
4.NPSH,the net positive suction head may be defined as the net head(in meters) that is required to make the
liquid flow through the suction pipe from sump to the impeller.
OR
Difference between the net inlet head and the head corresponding to the vapour pressure of the liquid.
5. Slip is the difference between the actual discharge and the theoretical discharge .1t is usually expressed
in percentage .

1. Efficiency, n =

PART-B

IL(1)
Data given
Diameter the jet, d=2.5¢cm =0.025¢cm
Velocity of the jet, V=10 m/s
Weight of plate, W=98.1 N
Area of jet, a—‘—}dz

=2x(0.025)><0.00049m?

Angle through the plate will swing is given by

Sing=L""
w

0.00049x10?
98.1

=1000x

Sind = 0.499
0=29.96
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HAxis of jet

The force exerted by the jet on the plate in the direction of the et
{ X - direction ),

F, = Rate of change of momentum in the direction of force

_ Initial momentum — Final momerntum
Time

. Muss  Initial velocity -- Mass x Final velocity
Time

= Mgﬁ'rl(lnitial velocity - Final velocity)
Time '
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S. No. Centrifugal pump
1. Simple in construction, because of less number
of parts.
= Towal weight of the pump is less for a given
discharge.
3. Suitable for large discharge and smaller heads.
| 4. Requires less floor area and simple foundation.
3. . Less wear and tear.
6. Maintenance cost is less.
7. Can handle dirty water,
Can run at higher speeds.
9. fts delivery is continuous.
10. | Noair vessels are required.
8! Thrust on the crankshaft is uniform.
12, Operation is quite s-imple.
13. Need.% priming.
RES

It has less efficiency.

Complicated in construction, because of more
number of parts.

L
Total weight of the pump is more for a given
discharge.
Suitable for less discharge and higher heads.

Requires more floor area and comparatively
heavy foundation.

More wear and tear.

Maintenance cost is high.

Cannot handle dirty water.

Cannot run at higher speeds.

Its dilivery is pulsating.

AIlr vesscls are required.

Thrust on the crankshaft is not uniform
Much care is required in operation.
Does not need priming.

It has more efficiency.
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III(b)
Diameter of the jet, d=75cm=007m
. Area, a= % (075 = 0.004417
Velocity of the jet, V=20m/ps
Velocity of the plate, “=8m/s 2

Angle of deflection of the jet = 165°
Angle made by the relative velocity at the outlet of the plate,
0 = 180° - 165° = 15°.
(1) Force exerted by the jet on the plate in the direction of the jetis given by equation (17.17) as
Fe=pa(V-u)* (1 + cos 6)

= 1000 x .004417 x (20 - 8)* [1+cos15]=125038 N. Ans.
(if) Work done by the jet on the plate per second

=F,xu=125038x 8= 10003.04 Nm/s ¥
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Reaction turbine

VIII(b)
S. No. Impulse turbine

X The entire available energy of the water,
is first converted into kinetic energy.

2 The water flows through the nozzles and
impings on the buckets, which are fixed
to the outer periphery of the wheel.

3. The water impinges on the buckets. with
kinetic energy.

S The pressure of the flowing water
remains unchanged, and is egual to the
atmospheric pressure.

3. It is not essential that the wheel should
run full. Moreover, there should be free
access of air between the vancs and the
wheel.

6. The water may be admitted over a part
of the circumnference or over the whole
circumference of the wheel.

7. It is possible to regulawe the flow without
loss.

8. The work is done by the change in the
kinetic energy of the jet.

The available energy. of the water, is not
converted from one form to another.

The water is guided by the guide blades
to flow over the moving vanes.

The water glides over the moving vanes,
with pressures energy.

The pressure of the flowing water is
reduced after gliding over the vanes.

It 1s essential that the wheel should
always run full, and kept full of water.

The water must be admitted over the
whole circumference of the wheel.

It is not possible to regulate the flow
without loss.

The wuork is done partly by the change in

the velocity head, but almost entirely by
the change in pressure head.
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