Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- 11l EXAMINATION —-Summer- 2019

Subject Code: 3331903 Date: 17-05-2019
Subject Name: Fluid Mechanics And Hydraulic Machines
Time: 02:30 PM to 05:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q1 Answer any seven out of ten. £2HIl SlEURL Ulctoll cllot .
Define: (a)ldeal Fluid (b) Newtonian Fluid

cqludl WU : (A) UEN SYBS (H) odlotalol SRS

1 bar = Pa 1 stoke = cm?/s
1 bar = Pa 1 stoke = cm?/s
Define : (a) Path line (b) Stream Tube

cqluRdl AU : (RH) W cltel (61) LM Yol

State Eulers Equation.

YR of AHlsQL weudl.

State advantages of Moody’s Chart

Y3103 U ol slAEL U

What is priming? Explain different methods of priming.
ytslor Aed 91?7 wsHlot ol o€l o€l Al umesal.
Draw symbols for Vacuum pump and Hydro pump.

AsYgH WU Al L8l Wiu ol sl €R.

Sketch pneumatic pressure regulator.

JN2ls VAR WyYAeR ofl agld €.

Differentiate between impulse and reaction turbine.

SIUCH WA AU 2ol{Bel RAA dgleld Rl

© O 0 G N W o £ O X D WwuDN LR

o

10.  What are the limitations of Bernoulli’s Equation?
0. olollcll ulsw ofl HaleA swudl
Q.2 (@  Explain capillarity in thin glass tube.

ys.? () sl ol wdoll otoll 1l Uil Fatcusesdl unesal.

OR
(@) Determine dynamic viscosity of a fluid having 0.525 x 10° m? kinematic
viscosity and 0.950 specific gravity.

() 0525 x 10° m2 Aolat Re(lotlcdl wal 0.950 (AR dotcl YR
538 ofl wl@at wllotdl L.
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Q3 (@

Ust.3  (A)

State and explain Pascal’s Law.
YRsEU oll oflaH 2RIl WA UM

OR
What is the working principle of manometer? Explain construction and
working of inclined tube manometer.

NollHleR ol stARtuid 9 8? Al eyot AcllHl2R ofl U6l WAl 512

U
Explain construction and working of Burdon tube pressure gauge.
wSlot 2ol YR Aoy ol Ut A sl yuestal.

OR
A simple U tube mercury manometer is being used for measuring pressure of
fluid of specific gravity 0.75 flowing through a pipe. Center of pipe is 30 cm
below the level of mercury in right Limb. If the difference of mercury level
between right and left limb is 60 cm, determine pressure of flowing fluid.

As UBU UL Adcll 0.75 (AR Uotcll YRl $EYBSa] EMIL HIUCl
R As Yud y 2yol DAolldlle: auRvia 8. weu o 3a wHel ey
oll BSL HL URL ol AdA 5l 30 AL {A &, % wuell wa sioll
o1y oll BSIHL WRL ofl AWl ol dstad 60 A lat A ddcll $eyY8s
of £6QL M.

A single cylinder single acting reciprocating pump is used to supply water to
a height of 30 m using 50 mm diameter 40 m long pipe. It runs at 40 rpm. If
friction factor for pipe material is 0.008, determine volume flow rate and
efficiency of the pump. Diameter of cylinder of pump: 15 cm, Stroke: 30 cm.
pump consumes 1.65 kW power.

As Aot Rclls?, Rowet Asdlot 2 WEEL wid 30 m GULE A 50
mm A ol 40 m cioll weuell well uslud 8. o wsu Hedlacd
ol glsAlel 3522 0.008 &l Al UU oll ollside? wal Aoll stieeldl

L. Uu ol Alells? o0l cldt: 15 cm , s 30 cm.

OR
i. A turbine produces 10 MW power with 25 m head at 150 rpm.
Determine specific peed and type of turbine.
ii. A centrifugal pump discharges 4000 liter per minute water at 20 m
head. If pump efficiency is 85 % determine power required to run the

pump.
i. A5 2ollsat 25 m &S Aal 150 rpm Ul 10 MW WaR UEL 52 B.

2ollgsoto(l AUA{gls AULs Wl YslR weuAl.
i.  As Adlsyold Uu 20 m &s U 4000 cleR well yld {2
A2 52 8. %l UU ofl slleatdl 85 % dlal dl Uu uciacl
H2 %33l ulaR Al
Explain Lagrangian and Eulerian approach used for study in fluid Kinematics.
SERJBS  SIBANSlSU ol WeAR Mol AidPAal AU YAl

AYLU AHsLA.

OR
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Write continuity equation and prove it.
Al AHs0L vl el uolld s

Velocity of a jet of diameter 60 mm is 18 m/s. It strikes with a wheel having
series of vanes moving with 6 m/s speed. Determine (1) Force exerted on
vanes (2) Work done by jet.

60 mm <Y oll %2 oll A9l 18 m/is B. A Aot Wivllanl Us U
wAUstA 8. Uivll oll otcdl 6 mis & Al (1) Ul UR Aol Glol (2) %2

alRL Ud sl 2Hl,

OR
Explain different types of fluid flow.

AEL YEL USIR oll $RJBS Sl UMl
What is Reynold’s Number? Explain Reynold’s experiment with sketches.

Ralles uis Aed 9?2 wles oll YAl algld €131 uxesdl.

OR
What is water hammer? What are its effects? What are its causes and how it
can be prevented?

gt el Wed 94? deoll g WAUA B? Aol $1RAN g B wal A ¥l
Ad A8l asia?

Explain construction and working of Hydraulic Accumulator with sketch.
sc{lal WAz ofl Uil el 5121 wisA E1FL UMl

OR
Explain construction and working of Hydraulic lift with sketch.

sl dlge ol éstl val s12] us(d €131 s Al

Derive Bernoulli’s equation from Euler’s equation.
YAR ol UHls0l wRel watlcle] uMlsR0L dlRal.

OR
Explain construction and working of Pradntal Pitot tube used for flow
measurement with sketch.

ollstdt Mucl e auRjdl eseat Uldle 2ot ofl uall ual st
ULl 131 Al

Head of water flowing through a rectangular notch for a 36 m®/minute flow
rate is 1/3 times length of notch. Considering coefficient of discharge as 0.62,
determine length of notch.

AdARAU Wi HEl AR Udl 36 m¥minute oll Yl QY ol ol

AL® ol 1/3 clole] B. ollsit 2J1lis 0.62 AY ol ol ofl doue 20l

OR
A horizontal venturimeter is used to measure flow rate of water. Inlet and
throat diameter are 24 cm and 12 cm respectively. A mercury differential
manometer connected between inlet and throat shows reading of 15 cm. If cd
= 0.95, determine flow rate in liter per minute.

As aldy Aoyl wellell ollsid Hiucl 1R duRld 8. 8ade
Ual Yl2 AL ofl AU HaisA 24 cm AR 12 cm 8. BolA2 Ul Yl
AR B3 U3l slsllad Acl{le: of FAslol 15 cm B.
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Aof3HleR oll ollsix oJalis 0.95 &lal Al ollsit clle: ydl dlelle wi

nul.

i.  Explain Working of a Centrifugal pump in detail.
ii.  Enlist the main components of a centrifugal pump and explain each in
detail with sketch.

i Fonclloll UU of stal wusl@ 131 qAxestal.
i, Soscldll Uu ol yuat ol ofl el cotllcll A €350f usld
El3l flact &l aulet 532

Enlist different types of flow control valves and explain any one with
sketches.

el el SAl sl alecloll ALEL watlcl oA A As of wislQ €131
cRlet §2.

Explain construction and working of a Pelton Wheel Turbine with sketches.
Uzt gl 2olleset of vl 131 aglst 3.

Explain construction and working of hydraulic intensifier with sketch
SlBQAls otorllglatRell 2uatl ol st wgld €131 AHesal.

Diameter of pipe at one end is 20 cm and it increases to 40 cm at the other
end. Length of pipe is 4 m. water flows through this pipe from small diameter
end with 3 m/s. Determine volume flow rate of flowing water and velocity of
flow at the other end.

ASs WHU oll Al AS BS 20 cm © W (Bt B atll A 40 cm A
8. WU ofl dotte 4 m 8. wew L Ul ool cud el 83 &l well
3m/s ol QoL Y ad B, dddl Wl ol ollsin Aal (st B Aol Aol
L.

*kkkkkhkhkikkkkik

44

07

09

04

021

04
(0} 1

03
03

03

03



