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FLUID MECHANICS & HYDRAULIC MACHINERY
rutfa o« 359 : e (iR 37 : 60
Time allowed : 3 Hours] ; [Maximum Marks : 60
Pz, () FEEAdTIEAG A/
Note : There are three sections A, B and C in the paper.
(i) Q7T T H 3o g1 T 10 w5 3T AT | TF YT T 3 HT 8 T
o} 10 97T FGAE JFR S T & 8 |

Answer all the 10 parts of the question No. I in section A. Each part carries
one mark and all 10 parts have objective type questions. '

(iii) QFIT & F 8 vt § @ gl 6 9 & IR AT | I T 3 37% FT 8 Tq
s 5 /50 YTl B I AT |

Answer any 6 questions out of the 8 questions in section B. Each question
carries 3 marks and to be answered within 5 lines/50 words.

(iv) Qw6 T A o] 4 v & IR HT | T T 8 3 BT E T
s77 15 @15/150 951 8 ST G | :

Answer any 4 questions out of the 6 questions in section C. Each question
carries 8 marks and to be answered within 15 lines/150 words.

v) mﬁm%wwﬁ#wwmmaﬁﬁ#/

Solve all the questions of a section consecutively together.
(vi) ﬁ#wﬁﬁwﬁ##@zﬁﬁa@ﬁwﬁm?/

Only English version is valid in case of difference in both the languages.

R
E%EE . (1 of 8) -~ P.T.O.
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YT -
| SECTION - A
. () INgEgar
(a) Feder g oot argHvest g o
(b) IrgHvESE g e frafq e @@
(c) TIe g9 wd argHvse e T 37
(d)  STgHvSeRI gre wE et g w1 si

Gauge pressure is

(a)  Addition of absolute pressure and atmospheric pressure
(b)  Addition of atmospheric pressure and Vacuum pressure
(¢)  Difference of absolute pressure and atmospheric pressure
(d) Difference of atmospheric pressure and Vacuum pressure

(i) I T T8 T/ &,
(a) orEHiigd we wraT-fafgr gar 2 |
(b) I AT o T T qTei Htar |
(c) IR EEETE |
(d) 3w A HIS TS

Newtonian fluid is a fluid which is
(a) incompressible and non-viscous (b) follows Newton’s law of viscosity

(¢) highly viscous (d) None of the above
(ifi) - St e ot 3 weeqor forem w aenia 2
(a) - SoHHE (b) SR
(c) i (d) =&
Bernoulli theorem is based on conservation of following :
(a) Mass ' (b) Work
(¢) Energy ' - (d) Momentum
(iv) Tonelt utsa 3 forfe ox 8 areft o wrf @t 2
Vi-Vy)? Vy?
(a) T (b) 0.375 29
\% VP -Vy?
(© 2g ’ (d 2g
Head loss at exit of any pipe is ”
(Vi = Vy)? Vy?
(a) T (b)y 0.375 2e
V2 - Vi2-Vy?
© 55 (d)

2g 2g
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(a) 300 Hiex & SATE (b) ‘60-150:512(

(c) 30-60HIX (d) 15-30®T

Suitable water head for Pelton wheel turbine is

(a) more than 300 m ' (b) 60-150m

(¢) 30-60m (d 15-30m
(vi) TR SCaTEAT T STET TrHTG: foRaT STl

(a) fre fid o forg (b) =9 % fag

© fr=dd s fesas i (d) 3= vid ug fore foret < foig

Reaction turbines are generally used for ,
(a) low head (b) high head
(c) low head and high discharge  (d) high head and low discharge

(vil) STRheY e <h Aireh gl B @
(a) Tt ey AT O ferd (b) ST O SfERT / SToTeeh WX Sfad
(c) SUitesh T wfR /TR W AlR  (d) 3T | A IS A&

Mechanical efficiency of centrifugal pump is

(a) Water Power / Shaft Power (b) Shaft Power / Impeller Power

(c) Impeller Power/ Shaft Power (d) None of the above

(viit) SrearTret e 2 fere e gl 2
(a) ch + Qact (b) ch - Qact
©  Qut—Qu (d) 3"1"33"?{ # Qi &

(ST&f Q, = AT~k FREl, Que = SrEafereh feaTon)

For reciprocating pump, slip is

(@)  Qut Quct (®) Qi Quat

() Quet— Qu (d) None of the above
(Where, Q, = theoretical discharge, Q, ., = actual discharge)

(ix) mmmmma@mﬁwm%

@ Q=" o ot

© o= @ Q=55

For a single acting reciprocating pump, theoretical discharge is
@ =% Ol e

© Q=2 @ =35

1240
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2

(x) T8 @ =it g R

(a) STIHT qramTdt (b) =S et gramrt
(c) il gremTht d) IR et
In the following, the mechanical pressure gauge is
(a)  Diaphragm pressure gauge (b)  Bourdon tube pressure gauge
(¢) Bellow pressure gauge (d) All of the above (1x10)
e — st
SECTION - B

10 3.1, B % T AeFTHR 5 F 25 A, SarE 7 IR T 2 AR IR H1 IR
T 13.6 21, Y IR ST MR 31 <HIfw |

In a cylindrical vessel of 10 cm radius, mercury is filled at a height of 25 cm. If the

specific density of mercury is 13.6, calculate the weight of mercury. 3)

e THehT0T hl THEITST Uel gHeh! qiefmmd oft Rafgu |

Explain continuity equation and also write its limitations. A3)

foreft wret 1 ST 5 < 1052 |3ﬁ7100m@@mmqﬁhﬁmﬁw% |
wrsa o = oY & 18 m. R | 3R why =afa 160?ﬁaqﬁﬁmm%3ﬁt%m 16
Ui § I el &, ﬁwmmmﬁﬁq (f=0.0075)

Population of a city is 5 x 10°. Water is supplied to the city through pipeline from a
distance of 7100 m. Friction head loss in the pipe is 18 m. If water is supplied for 16

hours at the rate of 160 litres per person, calculate the diameter of pipe. (f=0.0075) (3)

| mmﬁ@zmmﬁzmwﬁaﬁwmmwﬁwﬁﬁml

Derive an expression for force exerted by a liquid jet on a normal fixed plate. A3)
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6.

10.

(SIS 1 hieTT i FHEsT |

Explain cavitation in turbines. ’ 3)
ZTaTE 1 gl shl STTAT <hl THHATET |

Explain the utility of draft tube in turbines. 3

T FUHS T 0.0125 m?/s art foreat T T 30 m Y F Rrg e @R | T
£ T 5 kW 1 B A T <Rl G T shifg | |

A centrifugal pump is discharging water at the rate of 0.0125 m3/s against water head

of 30 m. Calculate pump efficiency for 5 kW power of pump motor. K

' @@Wﬁm%ﬁmwm 0.15 om 2 T 1% Y TS 30 cm B | [EOT AT

foreron i 5T: 4 m T 26 m & for T giferrt wferferd § | A 999 60 RPM T =
TR, < IF SO%EWWWEQW%%QW@WW |

A double acting reciprocating pump with 0.15 cm diameter of cylinder, has 30 cm
stroke length. Suction and delivery heads are 4 m and 26 m respectively which include
all friction losses. Calculate power required by the pump to run at 60 RPM with 80%
of efficiency. 3)

Y —

SECTION -C

@ﬁ@mﬁﬁﬂﬁwﬁmﬁamammwwmﬁm

3 o g 1 st R

Explain the working of a double acting reciprocating pump with the help of a neat

sketch. Derive an expression for its discharge work and power required. (4+4)

P.T.O.
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1. () Wawﬁﬁﬁﬁwﬁml

Differentiate between centrifugal and reciprocating pumps.
(i) 3rehesl weg & el e 9dt ot g -
Explain following terms related to centrifugal pump :

() B e

Manometric efficiency
(b) ik gagan

Mechanical efﬁcieﬁcy :
() W g

-Overa'll efficiency

(d)y 99

Pump power : (4+4)

12. (1) STt S o1 affentor HIRTT |
Classify hydraulic turbines. -
(ii) ﬁmmﬁ%mmwvﬁawﬁm |

Explain the working pr'inbciple of Pelton turbine with a neat sketch. (4+4)

13. wﬁw%a.aaﬁﬁﬁaﬁ%&wsﬁisﬁﬁwwhw lq@fwxﬁq‘srﬁ%mﬁ
GHfiehTuT bl fearfed Hifkm |

-Explain various head losses in fluid flow through a plpe Derive the Darcy S equation
for friction head loss. ' 4+4)



MA3003/ME3003/MP3003 (7 of 8) 1240
14, el % FEiwT Rigia w Afee e |é§ﬂmﬁﬁﬁwmmaﬂﬁ%zgsﬁ '

et HIT |

Explain the principle of operation of venturimeter with a neat sketch. Derive an

expression for calculation of discharge with venturimeter. : - (8)

15. wmmﬁmmﬂwmﬁwmwﬁm\ |

Classify various pressure measuring devices and describe differential manometer with

the help of a neat sketch. R ¢))
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