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, appeal to evaluator and /or equations written eg, 42+» = 50, will be treated as malpractice.

Important Note : 1. On completing your « )‘ers, compulsorily draw diagonal cross lines on the remaini
2. Any revealing of identification
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Assuming that rate of discharge Q ‘centrifugal pump is depen‘aent upon the mass density
p of fluid, pump speed N(rpm)iﬁhe%dlameter of impeller D, *the pressure P and viscosity of
fluid p, show using the Buclguﬁ“gha,m s m-theorem that it caﬁgbe represented by :

Q=(ND )¢[( g —-—ﬂ

Name different types odels Where are their gﬁﬁhcatlons‘? (04 Marks)
The ratio of length a submarine and its model is 30:1. The speed of submarine is
delLis tested in a wind tuniiel. Find the speed air in wind tunnel. ,

Also determlne‘ihe ratio of the drag (resistance) between the model and its prototype. Take
the value of k{nematlc viscosities for seawater and air as 0.012 Stokes and 0.016 stokes

&
ic. viscosrcy, H = Head. (08 Marks)

respectively > and 1.24 kg/m’

respecuvéiy (08 Marks)
“‘“&es

Find the slope of the bed of a reéfangular channel a h Sm Whemdepth of water is 2m

and rate of flow given as 20m Vsec. Take Chezy s€ =30, . (04 Marks)

Define most economical'c channel section. DeriVe he‘condltlons for%mo;sf economlcal channel
section for maximum d’lSc‘harge through a cmcula - channel sectlon gl (08 Marks)
A trapezoidal channel section to carryg 142,/Mm>/ minute of water is demgned to have a
minimum crossssection. Find the bottogx dth and depth“if the bed slope is lin 2000, the
side slope as 4}‘5 and Chezy’s consta"fl Cf‘ 55. (08 Marks)

&

Draw a neat¢ dlagram of specific, enérgy diagram f¢ ?’a channel section and mark its salient
pomts & }‘ -3:;% 3 (06 Marks)
A rectangular channel carri “h dlscharge of 2m’/sec’] per metre width. If the loss of energy in
the hydraullc jump is fou o be 2.75m dete}z‘m‘{ne the conjugate depths before and after the
'jump. f (08 Marks)
tate the relatlonsnhlp@between water éﬁrﬁtce slopes and channel bottom slope for non
“uniform flow i «*channels Give the cla351ﬁcat10n of channel bottom slopes and state the

conditions. (06 Marks)
State and éx@ ain Impulse- mom%ntum equation. What are its apphcat10ns'7 (06 Marks)
Derive an expression for force’exerted by a jet on a series of moving flat plates fixed on a
wheel. Find the max1murﬁ efﬁmency, with usual notations. (08 Marks)

A jet of water of dlameter 25mm strikes a 20cm x 20cm square plate of uniform thickness
with a velocity of IOn‘g/séc at the centre of the plate which is suspended vertically by a hinge
on its top horizontal ‘edge. The weight of the plate is 98.1N. The jet strikes normal to the
plate. What for'gg@w must be applied at the lower edge of the plate so that the plate is kept
vertical? If the: élate is allowed to deflect freely, what will be the inclination of the plate with
vertical due to the force exerted by the jet of water? (06 Marks)

1 of2



10CV45

PART -B X
a. Derive expressions for force on the curved plate and.also workdone by the jet on the
plate/sec, when the plate is moving in the direction of jet, with usual notations. (06 Marks)

b. A jet of water having a veloc1ty of 15m/sec, strike$ a a curved vane which is movmg with a
velocity of Sm/sec. The vane is symmetrical d""x]; is so shaped that the jet is deflected
through 120°. Find the angle of the Jet at mlettﬁof the vane so that there is no shock. What is
the absolute velocity of jet at outlet in magmtudé and direction and the work done per unit

weight of water? Assume the vane to be sﬁlgoth (14 Marks)
a. List various classification of turbmes. D (06 Marks)

b. Draw a neat diagram of Pelton turbme and explain function of'its Various components.
?“*‘a S (06 Marks)
c. A Pelton wheel has a mean bucket speed of 10 metre/se&fﬁflth a jet of water flowing at the
rate of 700 litre/sec under a ﬁ&éaé’ of 30metres. The buckets deflect the jet through an angle of
160°. Calculate the power glVen by water to the runner “and the hydraulic efficiency of the
turbine. Assume co-efﬂclent of velocity as 0.98. (08 Marks)

%;;f“
a. Define a draft tube;.kt What are the functlongm of ﬁraﬁ tube? Mention different types of draft
tubes. £ ) (06 Marks)
b. What is cay,{tatj "in turbines? List thei,gffcc‘ts of cavitation and precautions for protection
against cavgta‘non v (06 Marks)

c. The hlih diameter of a Kaplan turbme working under a head of 12m, is 0.35 times the
dlamefbr of the runner. The turbiné.is running at 100rpritsIf the vane angle of the extreme
edge ¢ ofthe runner at outlet is 159° and flow ratio is 0. @&fﬁpd
i) Diameter of the runner &%%

ii) Diameter of the bo,ss N - Qo
iii) Discharge throu Mh& tunner. :
The velocity of whirl of outlet is given as zero‘* . € (08 Marks)
= < W Rt Ko '
a. Define SUCUOI‘!AA ead delivery head maé?metrlc efﬁme.ncy ‘and overall efficiency of a
centrifugal pump:, W v (06 Marks)
b. Derive an expre’ssmn for mlmmum startmg speed of a ceﬁtrlfugal pump. (06 Marks)

c. A centrffuga"l pump is runmng:%t 1000rpm. The ouitlet vane angle of the 1mpe11er is 45° and
velogt ‘of flow at outlet ks 25m/sec. The dlséhggge through the pump is 200 litres/sec,
when*the pump is workmg‘mgamst a total head ©of 20m. If the manometric efficiency of the
pump is 80%, determines, S

£ 1),Dlameter of the unpejléf* ii) Width of%}#},

m’lpeller at outlet. (08 Marks)

‘w

fﬁ’“‘«.
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