Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER- EXAMINATION ~SUMMER-2020

Subject Code: 3331903 Date: 29- 10 -2020

Subject Name: Fluid Mechanic and Hydraulic Machines
Time:10:30 AM to 01:00 PM

Instructions:

Total Marks: 70

Q.1

Q.2
Al

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.
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(a)

Answer any seven out of ten. Q2] S1OUBL Aldstl Aot AL, 14

Define specific weight and dynamic viscosity. Also give their S.1 unit.
(G318 eotdl 242 SIHAMS Retotlefl catuil A1), detl 2541 gl

o uldl.

Two horizontal plates are placed 1.25¢m apart, the space between them being
filled with oil of viscosity 14poise.Calculate the shear stress in oil if upper
plate is moved with a velocity of 2.5 m/s.

A (3] UHAd W2 YU Alel 2 B e due{l ale{l %l 1y
Yip Reoudidion 2ilgag] g 9. % Guell We u (He/A5s-1 A3

W dl 2Toaui lluR dla euldl,

Write the factor on which the selection of any particular pressure measuring
device depends.

£19 UGl £ed1l HIUS Slaloasel] udiedll sut URMON UR 2R AW 87

Calculate the pressure of 0.3m of an oil of specific gravity 0.8 in kPa.
0.¢ (A28 teldlalal 0.3 (122 Aol w1ees] £od1Ql (SeluRsaH] 2L,

Differentiate Laminar flow and Turbulent flow.

A(et12 56 x4 2uee &6l A dglad vl

Give the classification of orifice.
WIR (U] oI5 52,

Write the advantages and disadvantages of Pelton wheel.
eaet csldsl sluel 2ia Asldel il

Write the need of Priming of a Centrifugal pump.

Feclofl Yuni wieidleg Hecd ealidl.

Define manometric Efficiency and Volumetric efficiency for a centrifugal
pump.

Lelofl Uy MR AR eeidl 2 dleil3s eaidlefl culual 4[4l
ULe (Hole] Hecd L.

Write four pneumatic elements used in pneumatic circuits.

YA [25 U5l R YA2s y2sl quil

Write the concept and classification of fluid. 03

d)  5G9Sell 522 wa qallsL duil. 03
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OR
(a) Determine the Bulk modulus of Elasticity of a liquid, if the pressure of the of 03
the liquid is increased from 70N/cm? to 130N/cm?.The volume of liquid
decreases by 0.15%

@) ol ualle] ewll 70N/em? &l 130N/cm? Yl aulRAlH] 241d dl 03
UalSlell ofes Hlsyad {15 salRe 2] 20ldl udlsle dleyH 0au%
galsaiml 11d 8.

(b)  Explain with neat sketch the working of a Bourdon Tube pressure gauge. 03
) o{1Sel o YA Aoy 2 wLs[del Heeell UnHostdl, 03
OR
(b)  Simple U- tube manometer containing mercury was used to find negative 03

pressure in the pipe containing water. In the left limb the level of water below
the center line of pipe is 15mm and in right limb mercury level is 45 mm
below. The right limb is open to atmosphere. Find negative pressure in N/m?,

(@) UYL uRlAdl Alel Y-2god Aell[HeR ulRildiol UIBUHT ASRIAHS e6lldl 03

T Qlludl Uz Q. I et Ui daa wiewstrde ateselay -

M {1 wa el (o] 13l ddd wy M 1A 8. aHell [dr
dldlcRRIH] bedl 8. GUR 8. N/mPUi wl51R1HS el 0.

(c)  Derive Bernoulli’s equation from Euler’s equation. State its assumption and 04
limitations.
(5) oy yHlsa uell wiefle] s diRal. defl viRRul we 0¥
HA{e 1A Ll
OR
(¢)  The water is flowing through a pipe having diameter 300mm and 200mm at 04

the bottom end and upper end respectively. The intensity of pressure at the
bottom end 24.525N/cm? and the pressure at the upper end is 9.81N/ecm?.
Determine the difference in datum head if the rate of flow through pipe is
40L/sec.

(S) WS UIBY Beil 6ileH A GURell BSIell A s 3oo (M[H 2w 00 0¥
M B duiell uisll ad 8. ewliglel dlddl ofled 8SLUR 24.525N/cm’
22 GURell B3 9.81N/em? 8. %) ULBUH| 56l 22 40L/sec Sl dl SeH
&SHI dslad 2l

(d)  State and prove Pascal’s Law. 04

(S)  URSER{e] (U aLidl W Al[od 521, oY
& OR

(d) A horizontal venturimeter with inlet diameter 75 mm and throat diameter 25 04

mm is used to measure flow of water. The reading of differential manometer
connected between inlet and throat is 41.2 em of mercury. If co-efficient of
venturimeter is 0.97, find the discharge in L/sec.

(S)  ulelel udls Hiudl HIZ 9u M vieedl Ul wa u [HMH slle oy
ANl SLRyed dyFlHe: dujld 8. sede ol glle dal %36l
[S3(21ue Aefl(Fere] Ao Hs?) wa2 AM B, o) dyl[Meredl unlis
0.9 &4 dl SlRules dudle/A5SHI 2Nl

Q.3 (a)  Describe experimental method of determination of Cq4, Cvand C. for an 03
Orifice.
usl.3 (1) ARG HIR Cy, €, 29 C. 2DlHdl HIR2 WIRLELS ld asidl. 03
OR

(@) The head of water over an orifice of diameterl20mm is 10m.The water 03
coming from the orifice at a rate of 98.2L/min. A point on the jet, measure
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(b)
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(5)

(c)

(5)

(d)

©®)

(d)

(S)

from the Vena —-Contracta of the jet has coordinates 4.5m horizontal and
0.54m vertical. Find the value of Cq4, Cyand Cc
920f M cRidlol A EaeD ulglledl 85 90 (e 8. Rl (suHi il
08 2L/min 32 wid B, Aell-sleselell Hudd e GuR dlpestl B2 sl-
w12 4.5m A1S] 249 0.54m Gefl €1 dl C, C el Ceofl (5ud .
Write the equation for discharge for the following flow measuring device.

(i) Orifice meter (ii) Pitot tube (iii) V-Notch
oA Ael] 56l N2lot Sty HIR Sl A{lseL qudl.
1 13 (5 (e 2 [U2le 2yu 3. dl-+1ley

OR

The head of water over a rectangular notch is 900 mm. The discharge is
300litre/sec. Find the length of the notch. Take Cq= 0.62

N5 GoRNA DA HIR uLelell &S oo [H[H ua Sl2419% 300litre/sec .
300litre/sec. Ca= 0.62 t13] «t1e{] dudley QUL

 Explain Reynold’s experiment with neat sketch.

2129 w15(defl Heeell JUT1eoU WAl FHATL ™~

OR
Oil having specific gravity 0.92 and viscosity of 2 poise flowing through
200mm diameter pipe. Rate of flow is 50 Lt/s, find out Reynold No and State
type of flow,
200 M UM uisuHiel add 2isd-l WRIEs Aa2] 0.6 v
Retotidl 2 Wo2 . %) sall 32 Uo [@2/A5S SIU dl J-les wlodR e
PRICIRVETREN N
Write details on : (i) Water Hammer (ii) Surge tank
[Gacitzefl @uil. 9. uiel 42 2. % 2isl

OR
Water is supplied to a town having population of 3Lakh, which is 5 Km away
from reservoir. Head loss in pipe is 16 m. The daily consumption of water per
person is 150L and half of the daily supply is pumped in 8 hours. Determine
the size of the pipe .Take {=0.01
3 Al dxdlainl g™l u Galfe: g Aralumiel uwil wdr
520Hl 211Q . ulpuHl 85 4l e (e 8. uld culsd uiglledl duriel
qUo (@23 B WA ¢ SEISH] €22 U o1l WSHL 1oL YU U1 8. £0.01
g13]9) Quefl 410 2lldl.

0.4 - (a) — Give difference between Francis Turbine and Kaplan Turbine.

UH.¥

()
(a)
)
(b)

(“)

(b)

51 20 {pel 1 sWlel 26l d2A dsidd Il

OR
A Pelton wheel produces 13MW power at 500m head and 43 Orpm. Its overall
efficiency is 85%.Find out Discharge through turbine.
25 Vet cold 500m &5 2 430rpm U 13 21T UldR Gedst 52 8.
o) Aefl 21lc22ld £8ldl (U% QY dl 26 [Betell SIS &5 2l
Explain working of Reciprocating Pump including Air Vessel with neat
sketch
229 w115(dofl Heeell W2 dud A1 AAWBENL Ude] ORRILICIN

OR
A double acting reciprocating pump has a stroke length are 18cm and 36 cm
respectively. Pump is lifting water at a height of 25m from the sump. The
efficiency of the pump is 80% and it require actual power 7620 W to drive the
pump. Find out the speed of the pump.
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) A5 seid WAL RN Uyl 2ls oty uel 58 Sem el 36 cm 8.
U M2z Gul el iy yiell (@se s3 8. %) Uy yalddl 9o dl2
W3R Uld? lodl Sl wa Uusll ealdl ¢o% 1 dl Uuedl »Su 2lHl,

(¢)  Explain the construction and working of a centrifugal pump with a neat
sketch.

5) e w15(dell Heeell B¢l Yusil xetl 2ol 13 yuendl

Q.5 (@ Draw the following symbols in pneumatic circuit.
(i)Vacuum Pump. (ii)Hydro pump (iii) D.C Valve (iv) Flow control
sl u ) yilfes ulBeui oAl Rl ekl 2 dsgH iR, slosl uu 3. sl Al
dleq ¥. sqll 2ld
~(b)  Explain the construction, working and application of Hydraulic Ram with
neat sketch.
) 26 wisldell Heedl sloglas et 2u=tL 10 vl GUALL yuendl.

(¢)  Explain basic requirement of a Pneumatic system with a block diagram.
(5)  odls SAHel Heeell yARs waldledl yoejd o= RuLd AHdl.

(d) A hydraulic press has a ram of 200mm diameter and a plunger of 30mm of
diameter. It is use for lifting weight of 3KN .Find the force required at the
plunger.

) A5 loSEs Yaietl il U 200mm 4ol W%Rell UL 30mm 8. dell
Gﬁbl IKN dosel Gusal HIZ Ul 8. dl weretl 89Sl UR lodl dR
SR
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