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N.B (1} Question no. 1 is compulsory
(2) Attempt any Three questions from remaining 5 questions.
(3) Assume any suitable data if necessary and state it very clearly.
(4) Answer the questions with neat sketch wherever necessary.

Solve any Four

(a) Define Moment of Momentum Equation.

(b) Explain the term Similitude.

(c) Explamn Jet Propulsicn of Ships.

(d) Write a short note on specific speed of turbine.

(e) Whatis Cavitation in Pump.

(f) Wnite a short note on Hydraulic Accurnulator.
2. (a) The diameter of a Enpe bend is 0.3 m at inlet and (.15 mSagoutlét and the flow is 10

turned through 120° in a vertical plane. The axis at ni®tis IéfZ0ntal und centre of

the outlet section is 1.5 m below 111: centre of inlet segtion. The total volume of fluid
contained in the bend is 0.085 m’. Negleeting fnl:tl silate the magnitude and
direction of the force exerted on the hend by the'w baving ihrough it at 225 Ufs
when the inlet pressure is 137, 34 kKN/m®. :

ot ciyma:ge of 1.5 lps Taking jet 10

(b) A twin jet tmaqu.al lau.n spnrﬂder
uf pipe 45° in appes.m. directions

sen wal hris= density is 1030 kg/m’, A 1:100 model 10
of this ship is to be tested ad tunel, The velocity of air in the wind tunnel
around the model is 30 gu's ad the resistance of the model is 60 N. Determine the
velocity of ship ingea and =ll‘~71:- the resistapce of the ship in sea-water, The
density of air is givenias 71y, Take the kinematic viscosity of sea water and
air as 0.012 stokegénd ("Qi8Mktokes respectively.

(b) A jet propelledsboat, moving with 2 velocity of 5.5 m/s, draws water amid-ship. The 10
water is disgharged thrc::h two jets provided at the back of the ship. The diameter of

is 188" mmd'™} ¢ total resistance offered to the motion of the boat is 4905 N.

Determiney(a) Volome of water drawn by the pump per second, and
5 b) Fficiency of the jet propulsion.

ack S 11.@1&5 water from a reservoir to the Pelton wheel with a gross head of 10

2 Qi< thind of the gross head is lost in friction in the penstock. The rate of flow
. Ofawafe: - the nozzle fitted at the end of the penstock is 2.0 m'/s. The angle of °
e =ction of jet is 165°. Determine the power given by the water fo the runner and

als> hydraulic efficiency of the pelton wheel. Tzke speed ratio = 0.45 and C, = 1.0

An outward flow reaction turbine has internal and external diameters of the runneras 10
0.5 m and 1.0 m respectively. The guide blade angle is 15° and velocity of flow is 4.0
m/s and is constant. If its speed 200 rpm, head 10 m and discharge at outlet is radial,
find (a) runner vane angles at inlet and outlet,
(b) Work done/sec./kg of water.
(c) Hydraulic efficiency.
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5. (@) A hub diameter of Kaplan turbine working under head of 14 m is ©.35 times the
diameter .of the runner, The turbine is running ar 100 rpm. If vane angle of the
extreme edge of runner at outlet is 20° and flow ratio 0.6, Find

a) Diameter of runmer,
b} Diameter of Boss.
c) Discharge through runner.

(b) A conical draft tube having inlet and cutlet diameters 1 m and 1.5 g#'disc s 10
water at outlet with a velocity of 2.5 ms. The total length of the draft tuljg is 6 m and
1.3 m of the length of draft tube is immersed in water, If the atmosphe ssure
hoad is 10.2 meters of water and loss of head due to friction in afl tube is squa
to 0.2 x veloeity head at outlet of the tube, find ;
A Pressure head at inlet and efficiency of the draft be

6. (a) A centrifugal Pump is running at 1000 rpm. The outlst yane angleof the irnpelleris 10
45° and the velocity of flow at the outlet is 2.5 nv/s. Thelgigchayge throuzii the pump
is 200 lit/s when the pump is working against a totaldue 20 m. If tte manometric
efficiency of the pump is 80%, determine the outd f the imipeller and the
width of the impeller at outlet. ' X

(b) Explain with neat sketch the construction an%
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