B.E. (Mechanical Engineering / Power Engineering) Fourth Semester (C.B.S.)
‘Hydraulics Machines Py ner - HI

3 0L : TKN/KS/16/7373/7399
P pagcs 3 LT Max. Marks : 0
Time : Three Hours ~07 s s . :

Notes: 1.  All questions carry marks as indicated.
2. Solve Question | OR Questions No. 2.

3. Solve Question 3 OR Questions No. 4,

4.  Solve Question 5 OR Questions No. 6.
5.  Solve Question 7 OR Questions No. 8.

6. Solve Question 9 OR Questions No. 10.
7 Solve Question 11 OR Questions No. 2.
8. Due credit will be given to neatness and adequate dimensions.
9. Assume suitable data whenever necessary.

10.  Use of non programmable calculator is permined.

1. a)  Derive an expression for arca velocity relationship for a compressible fluid in the form 6
04 _d¥ I3 -1].

AV . Q
b)  Deteimine the speed and Mach number of a superso:f ireraft flying at an attitude of 1000 7

m Where the temperature is 280 K. Sound of teicdka ) is heard 2.15 seconds after the
passage of air craft over the head of an observe

Take Y = 1.41 and R = 287 Vo K 0 ‘
2. a) Whatdo you mean by compressibility 'ﬁ factor? Find an expression for 6

compressibility factor. O

b)  Air flows through a converge
=2 bar, velocity = 170 m/s.
“Assuming isentropic flow
a) Stagnation tempey
b) Sonic velocity ach number at this section,
c) Velocity, Mathhumber and flow area at outlet seciion where pressure is 1.1 bar.
d) Pressure, temperature, velocity and flow area at thioat of the nozzle
Take R =287 J/kgK

Cp = 1000 J/kg K and

—-@rgent nozzle. At some section in the nozzle pressure 7
etp = 200°C and cross sectional arez = 1000 mm?2.

itions determine ;

and pressure,

Y=14
3. a)  Draw a neat sketch and explain the characteristic features of pelton wheel bucket. 6
What are the limitations in keeping the deflection angle of the jet less than 180°7
b) A Pelton wheel is required to develop 6 MW under g hiead of 300 m. If rotates with a 7

speed of 550 rpm. Assuming Jet ratio as 10
Determine :

i)  Diameter of wheel

i) Quantity of water required.,

i) Number of jets.

Take : Cv =0.98 and Ku = 046, .‘

OR |

and over a|| efficiency as 85%.
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Draw a seneral layout ofa 7osrorteeuic power plam tusing impudse tinlvine and explain

- i fiay _-1-'I “
brictly ts construction am LR

y A single jet Pelton wheel rins at 300 ypm ey 4 head of S10 . The Jet diameter is 200

a)

b)

a)

b)

ma. its deflection inside the Sacketis 1650 gnd i rel ive velocity is redyed by 15% due
o friction. Determinie

1 Water power

i Resulant force on the buekey

i Overall efficiency.

Tuke Co— efficient of velovity = 0,98 and speed ratio = 0.46

W hat is cavitation? Tow can it be avoided in reaction turbincs.

The fllowing data perta as 1o an inward flew reaction turbine.
Nethead = 86,4 m. Speet 650 rpng

Quiput power = 397 KW\

Hydrautic cHicieney = 93" .

Overall efficiency = 835%
Flow rativ = 0.17 Breadih wnatio = (. * Q
Ratio ol tnner diameter tociter diamicter = (0.5 \

. .
Flow seleeity constant and 0&

Discharae radial,

Neglecting blockage by hludes, O
Find dimensions and blide angles of the i‘l-’@

\
\xm
g ( >
What is governing and how it is@: prished ir Reaction turhines?

7/_3(,
o EED

o e 5 .

¢ RW at an average head of 35m. Assuming a speed ratio
v of boss equal 10 0.35 times the diameter of the runner and
vent, Calewlate the diameter, speed and specific speed of the

A Kaplan turbine develops
ol 2, tiow ratio of 0.6 Jdj
overall elticieney of!
turbine.
Show that the pressure rise of g centrifingal pump when frictional ind other losses are
S I r 2 3 2

neglected is given by = (Vs b3 - Vs cosec™d

= P T 2 I < 2
where Vi« Vi, = velocities of Rav: at inlet and outlet respectively.
¢ = tangential velociny at ol
¢ = vane angle ut onilet

Acentrifugal pump is requized 15 discharee 0.118 m? o water per secomd against a head of
25m. When rotating at 1500 rpm, The maitemetiic efficieney is 73%. The impeller diameter
is 250 nam and its width at ovlen i 50 men. Dewrnming the vane angle st the outer periphery
of the impeller,

R

W hat do you mean by "NPSE N Positive suciion heads? What ic ire importance,

7
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A three stage contrifuga ¥ ;“"'"f:' s Ipetem 450 my nodiveetueg god D0
owlet, The vanes are UV 2l e e g ALAST szt vadlice the clecay an
LU%. Yhe manometric ety g ggn, oy, overil efiiciency §y 500,
running at 1000 v, and (v Ve (GS i

Determine -

0 Head genesated by die kw T

1) Shafl poveer requioed s nn

A Wl o

sotial aren ls

L proen,

]

(s

1E0e SEmy,

Define indizaior dlagram Frove 4,

. : Hiat Wiy I\ fful'!_f.' l})" i}!L'f i‘()g‘ip!:};,diir;g MTN (g ;_;r;:)pcrf‘i”na]
to the arca of indicuas ¢l gy, '

A three thvow has eyhindar 3l USieny, disonelee and yivoke of S e el The A s
requirca to deliver 0 f ne” 73 qun l'u.-:ul_:'-' VOl Priating Jogyss ars ceritiastind o e Tou in
suction pipe and 19 ;i o

PN AT B A e o £ S oyt . - .
SRS R Velooiy of wiies in astivery giuc i @ w's, owveral
- - i e ] J > ) N GG
efficiency is $3% ami stiv. i 20,

Determine : . Q
1) Speed of the PUILD G \
) Power requited o diive ,i.“s: i, \f
|
| oz _Q
What is nepative stip in INEICeadng puagd is%n with neat sketohcs $he function of wir
SESCIS | '

-

L reCIprocaling Huts.

The bore and stroke of a r- i Teath A‘.@w:m arte 45
i !

§]

A ded SO0 o wesgetively, The 7
pump deiivers watayr vityl o 3 A e e I (R T R R P e P

Sy 4
.

LR P \'.r--lii"ll._). Lo i.i.. i fay
at which pump skeutd 1um
1) The delivery pipe i
i) The delivery pipd
atmospheric press

e seenres at 2R e m absoiste, Hnd the soie spead

Zoutd fram the ¢ uinp and teen verties] upto the rtank;, and
ertical from the purep and then horizontal upte ilie tanh. The
s 103w of water,

What are the various methods of dimensicnal aualysis to obtan a functional relationship 6
between various parameters affecting u nhysical phenomenon,

A model turbine constructed 12 5 seale of 1 : 10 when tested under a h2ad of § 11 and 400
rpm. Gave an efficiency of 77 percent. Distermine the rpm of the protoiype and the raio of
powers developad by -the model ang bretetype, It the prototype works vader a head of
400 m?

7

OR

Write short netes or any threc.
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