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i ificati fluid
B.Tech. 5th Semester Exam., 2013 2. {a) Explain the classification of flul

machineries. 5
FLUID MACHINERY {5} Establish the ratio of forces exerted by
a water jet when it is made to strike—
Time : 3 hours  akubihar.com Full Marks * 70 ) a stationary flat plate heid normal
Instructions: to it;
{ii The marks are indicated in the right-hand margin. {fiij a flat plate moving in the direction

(i) are NINE tions in this paper of jet at one-third the velocity of jet;
There guestions in or.
A {iti) a series of flat plates mounted on

(&) Attempt FIVE questions b all a wheel and moving at one-third
fiw) Question No. 1 is compulscry. the velocity of jet. S

fv} Assume any suitable data, if required
3. {a} Briefly explain the different types of

1. Define the fellowing in short, preferably turbine and write the advantages of
one or fwo sentences each {any sevenj : 14 each. 5
faj Fluid ) A 40 m/s velocity jet of water strikes

without shock a series of vanes moving
at 10 m/s. The jet is inclined at an angle
fcj Draft tube of 20° to the direction of motion of
id) Turbc means vanes. The relative velocity of jet at
outlet is 0-9 times of the value at inlet
and the absolute velocity of water at exit

{b) Guide vanes

fe) Hydraulic turbine

() Stay ning _ is to be normal tc the motion of vanes.

fgi Mechanical efficiency Determine (i) the wvane angies at

) entrance and exit, fiij the work done

{h} Specific speed on vanes per second per N of water

il Centrifugal pump supplied by the jet and (i the
il Manometric head hydraulic efficiency. Q
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4. {a) Show that the efficiency of a Pelton

S.

(b}

{aj

D)
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wheel will be maximum when the
velocity of the wheel is haif the velocity
of the jet of water at inlet.

An inward flow reaction turbine having
an overall efficiency of 80% is required
to deliver 136 kW. The head H is 16 m
and the peripheral velocity is 3-3[H)%>.
The radial velocity of flow at inlet
is l-l{fﬂ“s. The rmunner rotates at
120 r.p.m. The hydraulic losses in the
turbine are 15% of the available energy.
Determine {7} the diameter of the ruaner,
{ij the guide vane angle, (il the runner
blade angle at inlet and through the
turbine. Assume the discharge from
the runner is radial.

Explain the purpose of providing
fy scroll casing, i) stay vanes and
{iZij guide vanes for a reaction turbine.

A Pelton wheel has to develop 13230 kW
under 2 net
running at a speed of 600 r.p.m. If the
coefficient of the jet C, =0.97, speed
ratio $=0-46 and the ratio of the je:
diameter is ils‘ of the wheel diameter,

head of 800 m while

{ Tum QOver }

6.

7.

fal

(b}

faj

b}
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calculate the numbder of jets required
for the Pelton wheel. Also calculate
{fi) the diameter of iet, {iij the diameter
of pitch circle and (i) the quantity of
water supplied to the wheel. ~

Differentiate between centrifugal and
reciprocating pump.

A centrifugal pump having an impeller
30 cm outside diameter rotates at
105C r.p.m. The vanes are radial at
exit and 7-5 cm wide. The velocity of
radial flow through the impeller is
3 m/s. The velocities in the suction and
delivery pipes are 2-5 m/s and 1'5 m/s
respecively. Neglecting frictional losses,
determine the height through which
the pump lifts, and the horsepower of
the pump. Assume radial entry.

Explain the different efficiencies used
in centrifugal pump.

A centrifugal pump lifts water against
a static head of 40 m of which 4 m is
suction. The suction and delivery pipes
are both 15 c¢m in diameter. The head
loss in the suction pipe is 2 m and in
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the delivery pipe 75 m. The impeller
is 40 cm in diameter, 2'5 cm wide and
rmans at 1250 r.p.m. The blade angle at
exit 1s 30°. [f the manometric efficiency
is 80° and mechanical effictency T,
determine the power required to drive
the pump and discharge. akubihar.com

A centrifugal compressor is desired to hawve
a total pressure ratio of 4. The inlet eye of
the oompressor impeller is 30 com in
diameter. The axial wvelocity at inlet is
130 mfs and the mass flow is 10 kgfs.
The wvelocity in the delivery duct is 115 m/s.
The Hp speed of the impeiler is 450 m/s
and runs at 16000 r.p.m. with total head
isentropic efficiency of 78% and pressure
coefficient 0-72. The ambient conditions are
1-013 bar and 15 °C. Calculate—

faj the static pressure ratio

i) the stalic pressure and temperature at
outlet of compressor;

fe the work of compressor per kg of air;

fdj the theoretical power reguired to drive

COMPressar. gkybiharcom

akubihar.com

[ Twurm Ower )

[ 6]

9., Write short notes on any two of

following :
faj Reliefl vaive
(& Electrohydraulic governor

fc) Priming of a pump
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