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(3 Hours) ITotal Marks 807

NGB (1) Question no. 1 is compulsory
(2) Attempt any Three questions from remainingz 5 questions.
(3) Assume any suitable dara if necessary and state it very clearly

Q1  Solve any Four 26
Define Moment of Momentum Equation. muADDA.com

Explain different types of similarities that must exist between protetype and
model

¢ If a centrifugal pump does not deliver anv water when staried, what may be
the probable cause and how can they be remedied.

Write a short note on Hyvdraulic Accumulator.

What is Cavitation in Pump.

What are the Menits and limitations of distorted modelis.
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A pipeline 60 cm diameter, conveying oil (sp. Gr. = 0.83) at 1ne flow s of 1L
1800 livsec has a 90" bend in the horizontal plane. The pressure at the
entrance to the bend is 1.5 kg/cm® and the loss of head in the oznd is 2.0 m of

oil. Find the magnitude and direction of the force exerted by the oil on the
bend and show the direction of the force on a sketch of the bend.

b  Water is admitted at the axis of rotation of a four arm lawwn sprinkler. The 10
nozzle has a diameter of 6 mm. Sprinkler arms have a distence of 28 em. For a
flow of 1.2 liv'sec. find speed of rotation and torque » keep the sprinkler
stationary. Neglect friction.
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Q3 2 The performance of a spillway ofa power projcor !
nodel construcied to a scale of 1:9, Neglect
tension effects, determine:
{i) Rate of flow in the modei fire :r:‘:tot\pe discharge cf 1004 cumec.
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jump in the rno-:le, stL j dl sipates 294.2 watis (0.4 metric horse
power)
b A jet propelled boat moving with a velocity of 3.5 m/s, draws water amid- 10

ship. The wateris dischargas drrough two jets provided at the back of the ship.
The diameter of each ie° I+ i35 mm. The total resistance offered to the mouon
of the boat is 4903 N. Determine:
{a) Volume of water ¢rawn by the pump per second, and
(b) Eficiency of the jet propulsion.  muADDA.com

Q4 a4 -~ et of water having a velocity of 22 s strikes a curved vanc , which 5 10
moving with a velocity of 11 m/s, The iet makes an angle of 21 \'»_"H.h the
rection of motion of vane at the inlet and leaves at an angle of 130" 10 the
daiection of motion of vane at an outlet. Calculate:

i1 Vane angles so that the water enters and. ieaves the vane withou:
shock.
{il) Work doné per second per unit weight of water swriking the vane

per second.
(P T.0,
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The following data were obtained rrom a 1est on a pziten «nasl

(a) Hﬂad at the base of the nozzle =32 m

(b} Discharge of the nozzle = 0.18 cumec.

(c} Area of the jet = 7500 sq.mm.

(d) Power available at the shafi = 44 Kw.

(e) Mechanical efficiency = 94%;,
Calculate the power lost (i) in the nozzie; {ii} in the runner; {iii) in the
mechanical friction.
An inward flow reaction turbine operating under 37 m hzad, develops
KW while running at 300 r.p.m. The overall efficiency of the wrbine is (.83
the hydraulic efficiency is 0.9; and the radial velocity of flow atinletis 7 mis:
the inlet guide vane angle at full gate opening is 30°. Calculate the diamerer
and width of the runner at inlet. Blade thickness coefficient is 375,
The propelier reaction turbine of runner diameter 4.3 m is running at 48 rpm. 10

The guide blade angle ar inlet is 145° and the runner blade angle at the cutic
is 257 to the direction of vane. The axial flow area of water through the ~zuner
is 30 m~. If the runner blade angie at inlet is radial, determing:

(i) Hydraulic efficiency of the turbine,

(if) - Discharge through the turbine, and

(itiy ~ Power developed by the runner.

A three stage centrifugal pump has m‘ne:lier 400 mm in dicmeter and 20 mm
wide. The vane angle at outlet is 45° and the area occupien by the thi C""‘_'DS of
the vanes may be assumed & % of the mta: area. [T the pump delivers 3.6 m” of
water per minute when running at $20 r.p.m. datenini e
(1) Power of the pu“ﬁ
(1) Manometrichead.and
(iii)  Specific spee-u

Assume mechanical efficiency =3 §8% and wanometric efficiency 23

A conical draft rube E“;a'v'i:‘-:' inlet and outler diameters 1 m and
discharges water at outlet with a veiociy of 2

draft tube 1s € mand 1.5 m of tiis length of dr af? tihe is immersed m wa
the atmospnzrie p’:‘S urg head 5 10.3 maters of water and lms b ‘*s:: du

.
friction in the.draft tube is wyual 10 0.2 X velocity head ar outlet of the tube,
find Pnsal.w head at iniet aad efficiency of the craft tube
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