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Tick the most appropriate answer. [rormula sheet is not required in this section.

u\ fiee \vater jet has a velocitv of l5 rn/s and an area of 0.012 ,nt. l-his jet impinges
normallv on a vertical plate moving lvith a velocity of 5 m/s in the direction o1'the .iet.-fhe 

fbrce on the.plate due to this impingement of the.iet. by considering the density of
water 1000 kg/m'. is
[ ]2700N I ll800N I ll200N [ ]120N

2 A fiee \.vater .iet acts upon a water wheel that has semicircular vanes fitted on its
periphery. 'l'he theoretical maxirnum etficiency of this lvheel systern is

Ll2e% [ls\% tlse% []100%

J A Pump and its (l/4) scale model are being compared. lf the ratio of the heads is 5:l then
the ratio of the power consumed by the prototype and the model is

llr00 []3.2 tltT tll2.8
;1. -fhe 

net available head in a Pelton turbine installation is the
[ | head at the elevation of the nozzle

I lditference in elevation benveen the fbre-bay water level and the nozzle outlet
I ldif'l'erence in elevation between the fbre-bay water level and the tail race water level
[ | kinetic energy of the.iet issuing fiom the nozzle

5. -fhe 
speed ratio of a Pelton wheel operating under a head of 900 m is 0.45. What is the

peripheral velocity of the turbine r.vhile in m/s?

ll28 [142 tl60 [le6
6. A split bucket is used in Pelton wheel to

[ ] provide a spherical shape to the surface ofspoon
[ ] minimize the axial thrust on the bearings supporring the wheel shaft
[ ]avoid the possibilitv of erosiorr fiom impurities presenr in the.iet striking the buckets
I J prevent disturbance to incoming bucket fiom the deflected jet

7

8

If 'n' is the nrrmber ofjets in a Pelton turbine. then its specific speed is proportionalto
lln t l{n [ ]nt I lindependentot'n

consider the fbllowing energies associated with a perton turbine:
L Mechanical 2. Kinetic 3. potential
'[he correct sequence of energy conversion startirrg lrom entry fluid is
Ilr-2-3 []2-3-t tl3_2_l I jr-3-2



9 ln a Francis turbine. maximum etflciency is obtained lvhen
[ | relative velocity is radial at the outlet [ ] velocitl, of flow is constant
[ ]absolute velocitv is radial at the outlet [ ] guide vane ansle is 90 degree

For a given conditions, Francis turbines have a r.vide range of speed. lf the speed of the
turbine made higher, then.

l. specitic speed will increases
2. the size of the turbine lvill become smaller
3. smaller number of pair of poles are required
1. turbine and generator r.vill be costly

Of these statement

t ll.2and3arecorrect [ ]lan<J2arecorrect
t J2.3and4arecorrect [ ]l,2,3and4arecorrect

Consider the fbllowing attributes in respect of Kaplan turbine:
l. Reaction turbine 2. Mixed florv turbine 3. Adiustable blades
Which of the attributes given above are correct'/
t ll.2and3 [ l2and3 t ]tand3 t lland2

A Kaplan turbine has a runner of 5 m diameter. -l'he 
diameter of the hub is 2 m. If the

peripheral velocity and the swirl velocity at the inlet side of the blade tip are 40 m/s and 5
m/s respectively, the peripheral velocity and swirl velocities at the inlet side of the mid
radius section are. respectively.
[ | 40 rn/s and 7.1 mls t | 57.t m/s and j.5 m/s
[ ] 28 m/s and 5 m/s t I 28 m/s and 7. t m/s

Which one of the fbllowing tbrms of draft tube will not improve the hydraulic efliciency
of the turbine?

I I straight cylindrical I I conical type
[ ] bell- mounted [ ] bent tube

Main characteristic curves of a turbine means the curves drawn at constant
[ ]head [ ]discharge [ ]speed I letfrcienc,,-

Cavitation in a hydraulic turbine mav occur in all likelihood
I I in the spiral casing I I in the guide passages

I I at the inlet to runner [ ] at the inlet to cJraft tube

The flow in the volute casing outside the rotating impeller of a centrifugal pump is
[ ] radial flow [ ]axial flow
[ ] free voftex flow [ | fbrce vortex flow

which one of the fbllowing is the correct statement? For a given centrifu
[ ] the discharge varies directly as the speed

[ ] the head varies inversely as the speed

[ ] the power varies as the square of the speed

[ ] the discharge varies as the square ofthe speed

gal pump.

l0

l3

t4

15.

t6

t7
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Which of the fbllowing are the functions of a volute casing in centrifugal pumps?

l. to collect w'ater fiom the periphery of the impeller and to transmit it to the delivery
pipe at a constant velocity

2. to increase the discharge of the pump

-1. to increase the etllciency of the pump
+. to reduce the loss of head in discharge
Select the correct answer tiom the codes given belor.v:

I ll.2and3 t l2,3and4 [ ]l,3and4 [ ]land2

A discharge of 0.4 mr/s of water is needed to be pumped to a total head of l.tO m. Horv

many pumps connected in series and each having a specific speed of 35 and running at a

speed of 1500 rpm r.vould be needed tbr the job'? The dynarnic head in tlte system can be

neglected.

t 13 t 11 t ls t 16

An impeller with backward curved vanes

[ ] is easier to fabricate

[ ] has a falling head discharge characteristic

[ ] cannot run at speeds other than design speed

[ | has greater absolute velocity at outlet than that rvith tbrward curved vanes

l8

l9
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Attempt ALL the questions. Formula sheet is supplied in this exam along r.vith the qlrestion
Assume suitable data if missine/necessary.

Q.N. I

a. Difl'erentiate between fbrce exerted by a fluid jet on a curved moving plate and a series of
curved moving plates. I2lb. Ilow are the velocitv diagrams fbr the tlorv over the moving vanes dralvn'l What are
velocity of whirl and velocitv of flow and whv are they so named,/ t4lc' A .jet ol water of 5_cm diameter impinges on a curvecl vane and is deflected through an
angle of 175 deg. -fhe 

vane moves in the same direction as that of the jet r.vith a velocity
of 35 m/s. lf the water flow rate is 170 liters per second. determinelh..orponent Jf
fbrce on the vane in the direction of motion. How much would be the power developed
by the vane and what would be the vane efllciency? Neglect friciion. gow these
parameters would change if instead of one vane there is a series of vanes flxed to a wheel
& moving in the direction ofjet with vel. 35 m/s. t5l

Q.N. 2

a' In the case ol a Pelton wheel. two hemispherical cLrps are joined together and water is
directed at the.junction: what are trre advantages of this arrangement,? I2lb' Justity fbr the same type of turbine: "lf speid number is less. the size of the runner is
more". Derive that minimum speed number fbr pelton turbine is 0.09. I3lc' A double overhung Pelton wheel unit is to operate at 30.000 kW generator under and
effective head of 300 m at the base of the nozzle. Find the size of thi jet. mean diameter
ttf'runner. synchronous speed and specitic speed of each wheel. Assume _qeneratorel'ficiency 93 %. Pelton wheel eflicienc,v 85 %. co-efficient of nozz,le 0.97. speed ratio
0.46 and jet ratio I 2. 

16l

Q.N.J

a.

b.

c.

What are the important component parts of a Kaplan turbine and what are their functions?
fjorv the governing operation of Francis and Kaplan turbines are different. t3]What is meant by cavitation'i How can it be avoided in reaction turbine? What is
Thoma's cavitation factor. what is its significance fbr water turbines? t3lA Kaplan turbine develops 6 Mw under and eff'ective head of 5 rn. Its speed ratio is 2
and flow ratio is 0.6 and the diameter of boss equals to 0.35 times the external diameter
of the runner. Mechanical efficiency of the turbine is 90 %. Calculate the cliameter of the
runner sped of the runner and also its specific speed. I5l



Q.N.1

a.

b.

Explain the purpose of stay vanes in reaction turbines. Why are spiral casings of varving
area employed in Kaplan and Francis turbines'? 12]
Draw neat sketches of a Francis turbine installation and a Francis runner and label the
tbllorving: shroud rig. crown of the runner. blade. lvicket gate, scroll casing and draftrube. t3l
A Francis turbine supplied through a 6 m diameter penstock has the fbllowing particulars:
Output of installation : 63500 kW
Flow= llTrnr/s
Speed = 150 rpm

t1'n= 92 %o

Mean diameter of turbine at entry = 4 m
Mean blade height at entry: I m
Entry diameter of draft tube = 1.2 m
Velocity in tail race: 2.4 mls
'fhe static pressure head in the penstock measured.lust befbre entry to the runner is 57.4
rn. The point of lrleasurement is 3 m above the level of tail race.'fhe loss in the dratt tube
is equivalent to 30 o/o of the velocity head at entry to it. The exit plane of the runner is 2
m above the tail race and the flow leaves the runner without swirl. Determine: (a) Overall
efliciency. (b) Direction of flow relative to runner at inlet, (c) Pressure head at entry to
the draft tube. t6l

Discuss in general the main and operating characteristics of a hydraulic turbine. Which of
the Pelton. Francis and Propeller turbines gives better ofI-design perfbrmance and why'?

13l
What is the influence of exit blade angle on the head capacity relationship of a centrifugal
pump? Assume radial flow at entrance. t3l
A centrifugal pump working in a dock pump 1565 l/s against a mean lift of 6.1 m when
the impeller rotates at200 rpm. The impeller diameter is 1.22 m and the area at outer
periphery is 6450 cm'. If the vanes are set back at an angle of 26 0 at the outlet.
determine: (a) hydraulic efliciency. (b) power required to drive the pump, and
(c) minimum speed to start pumping if the ratio of external to internal diameter is 2. t5l

Q.N. 5

a.

b

c
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