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FLUID MECHANICS & HYDRAULIC MACHINERY
fuifa wwa - 3w2) [3tftreram 37 : 60
Time allowed : 3 Hours| [Maximum Marks : 60
FZ: (i) N7 F o7 qwT-u, fea @ d
- Nal 2 There are THREE sections in the paper A, B and C.
(ii) HFTA-v 997 Gea 1 F @ 10 97 & I JrT | IF 5T U 3 FE
vq @t 10 577 TGI8 NFR & T FE

Answer all the 10 parts of the question No. 1 in Section A. Each part
carries one mark and all 10 parts have objective type questions.

(iii) RFIA- F 8 TvA A 8 [527 6 v & IoX DT | ¥F 597 3 IHH 18 ¢q
3715 FET / 50 gl 7§ I o /|

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

(iv) RFTA-E F 6 FoA 7 8 8T 4 F A1 & IR DI | ¥F Fv7 8 5% F T
F7H7 15 53 / 150 91551 7 I T |

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) X% QI F T T ) FHAR TF G FA BT |

Solve all the questions of a section consecutively together.
i) 2 STaTaT 7 7 817 @ Rt 7 3 e @ = 8 |

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

qJWE -
Section — A
1. (i) s v foras aua? 7
(a) TIfe w@=an / O (b) e WA x B
(c) T4 xuTd (d) fes w@ar x g

Kinematic viscosity is equal to
(a) Dynamic viscosity/density (b) Dynamic viscosity x density
(c) Pressure x density (d) Dynamic viscosity x pressure
E (10f8) P.T.0.
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(ii)

(iii)

(iv)

)

FIeE 6 g gty R

(a) 9mITE (b) YBETE

(c) wg=al (d) Hhwe
Phenomenon of cavitation is related to

(a) vapour pressure (b) surface tension

(c) viscosity (d) capillarity

A9 & 7 & 10 e (smifers a7 o.sS)wmmﬁmt
(a) 83385 kN/m? (b) 83.385 kN/m?

(c) 833.85 kN/m? (d) 8.3385 kN/m?

A pressure of 10 m of head of oil (sp. gravity 0.85) is equal to
(a) 83385 kN/m? (b) 83.385 kN/m?

(c) 833.85 kN/m? : (d) 8.3385 kN/m?
Anfiex, AT & forg sugea @

(a) oI FHTE (b) Fae R T

(c) el 3R %9 g™ oAl d) Fae FOTEE T

Manometer is suitable for measuring
(a) only low pressure (b) only high pressure
(c) both high & low pressure  (d) only negative pressure

9T3Y & Tl yaE 8, 3

(a) ¥IeZH AT 4000 F TR R |

(b) TegE TEE 2000 F R |

(c) WIegE T&A 2000 8 NG R |

(d) ¥iegE 58414000 8 ST R |

The flow in the pipe is laminar if

(@) Reynolds number is equal to 4000
(b) Reynolds number is less than 2000 .

(c) Reynolds number is greater than 2000
(d) Reynolds number is greater than 4000
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(vi) A=glifier & wregm | ware € g Y sngafes

@ H ®) VH
3 ]
(c) H? (d H?
The rate of flow through a venturimeter is directly proportional to
@ H ® JH
3 3
(c) H? (d H?

(vii) 90 % §F & AR T YIEYeIEA & WIGH & ware 1 31, fean s @

(@ v=mvci (b) v=ivmc
© v=c*Jmi (d v=cVmi
According to Chezy’s formula, velocity of flow through a pipeline is given by
(a) v=m4ei (b) v=ivme
) v=c*Vmi d v=cymi

(viii) T0ETEa %1 g ¥ (H) foras gro e sman 2 ¢
(a) H=%a 9 + oo & Hro wid wf
(b) H =% 9 —ufor & swor ofd &

(c) H=% v+ -‘2% — udur & oy oivd wifA

(d) Iuta | F 8 oft 7

The net head (H) on the turbine is given by
(a) H = Gross head + head lost due to friction

(b) H = Gross head — head lost due to friction

2 o
(¢) H=Gross head + —;E — head lost due to friction

(d) None of these

P.T.O.
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(ix) wifed 2wamga gt 2 :
(a) U H&fiy yaE Taga
(b) TH I T
(c) U fasa varg smam zarga
d) u frsa ware wfafran zama

Francis turbine is

(a) An axial flow turbine

(b) An impulse turbine

(c) A radial flow impulse turbine
(d) A radial flow reaction turbine

(x) 39 gEE WA fremo & ford form oy ) yeg frr s @ 7

(a) ¥&fiT yamE 99 (b) IFUHH UY

(c) SIYeR 4 (d) e dg

For small discharge at high pressure, which pump is preferred ?

(a) Axial flow pump (b) Centrifugal pump

(c) Propeller pump (d) Reciprocating pump (1x10)
Ay -
Section - B

2. ZA% @A ) U-Telt gt & e i ) faft 1 afm avis SR |

Describe with a neat sketch method to measure the pressure of a liquid by U tube
manometer. (3)

3. U AHAHR < 1 DT 1.5 m aY1 7 3 m 2 | T8 w2 ot § 39 wehw g 2

o ¥ o e o ) wag @ 2 m AR, TEh 15 m e T 9t 6 Jag & GHR
Q,miﬁzmmﬁmﬁwmmmmiﬁﬁqam#ﬁﬁf&tﬁml

A rectangular plate is 3 m long and 1.5 wide. If the plate is immersed in water such

that the top side is 2 m below the free water surface and 1.5 m side is parallel to water
surface. Calculate the total pressure on the plate and position of centre of pressure.  (3)



- —
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i

T ¢ W TH HIIFT 20 m ST 7T 2.5 m T & | Af wanfea Frewn 50 m¥sec. B @
Tt o1 3 1 A 7 3fe T ) <her T S gEt I 9 12.5 m 8 Sl @ e 3
HH T & A I I TR w41 € 7

A section on a river is 20 m wide and 2.5 m deep. If the flowing discharge is

50 m¥/sec., then find velocity of water. Further at another section width of river
becomes 12.5 m and velocity remains same, then what will be depth at that section ? (3)

TH 20 x 10 it A=gandt faret urgw wmga # 0.8 smifee v A d@ w1 e aen %
ford = R | IR YegEs Andt %1 wrgEi 30 At o @, @ Frewo A
S0 VI C = 0.98 #HfR |

A 20 x 10 cm venturimeter is fitted to measure discharge of an oil of sp. gr. 0.8

flowing in a pipeline. If reading of differential manometer is 30 c¢m oil, then find
discharge. Take C; = 0.98. 3)

% 30 cm St =TE % T | g warfea @ @ R | 3l a9 i svad 5o e @ qwn o
F1 AT 3 m/s B A SRt weftetr & g 3 il afe s Fife | £=0.0025 #hifsd ¢

Water is flowing in a pipe of length 50 m and diameter 30 cm. If velocity of water is
3 m/s then find head lost due to friction by Darcy’s equation. Take f = 0.0025. 3)

!

sﬂ:ﬁmmmﬁzmmmﬁﬁmmtﬁzmuﬁ3mﬁwwm
il &l 9o i Frem g sfier/d%ve # wra Fif |

A jet of water 5 cm diameter exerts a force of 300 N on a stationary flat plate held
normal to the jet path. Find the rate of discharge of water in litre/sec. 3)

Treifer gl § nf fgam &1 = e & 7 we hif |

What is significance of governing seed in hydraulic turbine ? Explain. 3)
P.T.0,
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9.

10.

11.

12.

I3

e vy & fafi=r I wad |

Write various applications of Reciprocating pump. 3)

oy -

Section - C
1 2@ T T H 91w @ 7 Foret g A gt Seatve waw wogw g i fRufa wr g
e HIf |

What is total pressure and centre of pressure ? Derive an expression to calculate the
position of centre of pressure for vertical inmersed surface in liquid. ! (2+6)

99 @ 9 ura @ gt ff | ydrmren # siRfes ® 3 e (C), dF
i (C,), faverst T (C,) e % < fafy forfd |

Define path line and stream line. Write method of determining coefficient of velocity
(C,), coefficient of contraction (C,) and coefficient of discharge (C,) of orifice in the

laboratory. (2+6)

HIEFA TR N1 H1 HHHTA G §0 1 61 Ieer@ HIAE | T 139 F wifds # qER
2801 %1 Hftshan 9 w1 w3 it fRufy wlvafea Hifvd |

Explain flow through syphon and mention its advantages. Obtain the condition for
maximum efficiency in transmission of power through a pipeline. (3+5)

AR | HI T B R 7 T 56w 11 UNE B R 7 HAH ZaET ) w"
wa & fafty fm gro wmmes wwemed |

Why cavitation takes place in turbine ? What is its effect on turbine ? With the help of
neat sketch, explain the construction and working of a Kaplan turbine. (2+1+5)
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14. T% HUHHE T $U & T a1 § JWAR W 8.5 Hiex & fus Fur w i 7@ e

15.

N R 7 I Ty ) w3t wr fugra 1wl avk Eif |

Why a centrifugal pump is generally not installed at a height more than 8.5 m above
the water level in the well ? Describe the construction and working principle of
centrifugal pump with sketch. (3+5)

wegreft org & ST gy ayn e age § e & e # 2 wermd o 3§
¥ &t 1 |/ HRo wwifaa w@ ¥ fage: gweme |

What are the advantages of using air vessels on suction and delivery pipes of
reciprocating pump ? Explain the factors affecting the accelerating head in
reciprocating pump pointwise. (3+5)
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