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Note: (1) Question no.l is compulsory al N
(2) Solve any 3 questions oul of remaining P VW
(3) Assume data w herever necessary and clearly mention the nssﬁmp’iinn’i?maﬂ&.
(4) Draw neat figures as req uired.
Q1 Solve any Four 20
n  Define Moment of Momentum Equation. |
b Obtain an expression for the force exerted by a jet of wateron a flat vertical.plafe
moving in the direction of flow. : ) |
¢ Describe briefly the functions of main components of Pelton wheelturbing®with neat
sketches. D N\
d  Obtain an expression for unit speed, unit discharge and unit power for a turbine.
= What do you mean by manometric efficiency, mechanicaleffiCieney and overall
efficiency of a centrifugal pump?
f  Write a short note on Hydraulic Accumulator.

-

Q2 a  The angle of reducing bend is 60%that is the deviation fron initial direction to final 10
direction), Tts initial diameter is 300 mm andfinal diameter is 150 mm and is filled in
a pipeline ga'i‘ijfiqggﬁﬂ-"diﬁehaxge 0f 360 litre§/sec. The pressure at the commencement
of the bend 4§ 2.943 bar. The friction loss im the pipe bend may be assumed as 10
perck&'ngﬁfgﬁiﬁéti & ‘._gﬁ,er‘g.ylauhﬂ exit aﬁf&,{bsnﬁ. Determine the force exerted by the
reducing’bend: - "

b A water sprinkler has 10 mum diameter nozzle at either end of a rotating arm, each of 10
which'is discharging water in _ﬂ’f@ﬁsité’dimatim at right angle to the rotating arm, at a
xf_ajnéil:i}'_ﬁfﬁiyﬂs-{iiﬁfﬁy_.#i?srl@f Stion is-at a distance of 0.15 m from one end and
*;ﬂxjfﬁlﬁﬂm&heuﬁﬁlﬂf,ﬁaﬂrm} e the-torque required to hold the arm stationary. If
1 ::‘ u;‘ﬁgﬂ}_@%}iﬂ@gl’ectqﬂ%de{ .\ _‘the::ﬂn stan angular speed of the arm
A R LT R S _
QF o & - Find thecform: of-equation for-discharge Q through a sharp edged triangular notch 10
assumiing ‘Q-depends on the central angle @ of the notch, head H, gravitational
'-ag_ﬂleratfﬂﬁg'.;'-'iﬁdéiﬂg.ﬂﬁf_p-, viscosity ji, and surface tension ¢ of the fluid.
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~Froude’s number as the criterion of dynamic similarity for a certain flow 10

ST e e B iation, work out the scale factors for velocity, time, discharge, acceleration, force,

SN S AR S AR q_&ﬂ?pﬂwé}jnjémsnf the scale factor for length.
e S8 F R0 LS %ﬁﬁﬁﬁ‘ﬁiﬁ-ﬂm‘" model of spillway is to be laid to 2 scale of 1 in 30,
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St A 07 calculate the velogity rafio; discharge ratio and acceleration ratio.
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Q4 a A pelton wheel is to be designed for a head of 60 m when running at 200 r.p:m.-the: [0
pelton wheel develops 95.6475 KW shafi power, The velocity of the buckets = 0.45
times the velocity of the jet, overal efficiency = 0.85 and coefficient of velocitv is 7 W

.
-“ o,
equal to 0,98, PR,
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b A reaction turbine works at 500 r.p.m. under a head of 120 m. Its diameter at inlet isT310
120 em and the flow area is 0.4 m?. The angles made by absolute and r;g”ﬁ
velocities at inlet are 20° and 60° respectively with the tangential velocity. Deteﬂmme

(a) The volume flow rate. A 4
(b) Power developed. .
(c) Hydraulic efficiency, ) e

""' 1

QS5 & A Kaplan turbine runner is to be gesigned 1o develap 7358 kW sh']ﬁ\g,@m E‘¥‘I1|=: net 10
available head is Sm. Assume that the speed ratic’is 2.09 and ﬂﬂw ratio u:.@ 68. and
the overall efficiency is 60%. The diameter of the boss is 1/3 rd' afthe diameter of the

runner. Find the diameter of lhc runner, its. sp«ee'd and its qi}wmsﬁw

b A conical draft tube hawngﬁﬂe’t and uutfﬁi dmmeters e éﬁﬁ ?in mz,{:harge.s water 10
at outlet with a velocity of 2.5 m/s: The total length ﬁ?h’e&aﬁ tul}e is6mand 1.3 m
of the length of draft tube is immersed in- -water, Iﬁ-%se atnpéspharm pressure head is
10.3 meters of water and loss: ﬂfhead due to friction inithe'draft tube is e:qua! to 0.2 x

velocity head al outlet of the tube, find Presﬁrem \'t w,let and efficiency of the
draft tube. -
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Qo6 a A three staganmmﬂﬁlgai pﬂmPhas im ller 4@ mm in dmmeter and 20 mm wide. 10
The vane angle at outlet-i is45Y antt*_ -e Mﬁﬁ&up ied by the lhn:knma of the vanes

g i :&smmi & % of the total \ &gyﬁump delivers 3.6 m’ of water per
minute when runnis at:920 rp.mdetermine:

fﬂ o ,,;H;; W EF ol fhe pmﬂgh

S Mhn@memc heaﬂand" v
-.t v, "..m,}-h.: _ - ._-.. : & b - :
S i Specificsped: 8¢ , SIS
- ss._m[ﬂ- mb,gﬁan1cal efficiency ae'88% and manometric efficiency as 77%.
}].’i “Hydraulic ram 2. Hydraulic lift. 10
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