Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 4 (NEW) — EXAMINATION - Summer-2025

Subject Code: 4341903 Date: 15-05-2025
Subject Name: Fluid Mechanics and Hydraulic Machinery

Time: 10:30 AM TO 01:00 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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks

Q.1 (a) Define following terms:- 1) Dynamic Viscosity 2) Real fluid 3) 03
Surface tension.

Usll 1) cilAsil uoel cAuALRld 5L 1) SIS Redddl 2) dikdlds o3

ualel 3) quldl dalid,
(b) Give Difference between 1) liquid and gas 2) fluid and solid. 04
(W) 1) udlel Ao dl¥y 2) UdlS] e glol dRAel) dsldd WUl 0¥
(c) State the Pascal’s law and prove it. 07
(5)  UIRSGell (144 %RLLd] Wl dal AL(edd 5. 09
OR
(¢) The diameter of pipe at first end is 15 cm and other end is 20 cm. 07

Find the discharge through pipe if the velocity of water flowing
through first end is 5 m/s and also find the velocity at other end.

(5) UAH DS UIBUell el 15 AH] A oflon 8520 AU . ¥l Uy 09
838l d&dl ulflsll Ao 5 m/s 1A dl ULBY of) [SRULF 2AH] A

oflon BS il ol 2llHl.
Q.2 (a) Define following terms: - 1) Steady flow 2) uniform flow 3) laminar 03
flow.
ust2 () oilAdell uoel AluALRld $Ui- 1) RRIR Udle 2) dHls Ydle 3) 03
AR udles.
(b) State and derive continuity equation. 04
(W) Uldcd A5 ULd] wa Aodl. oY
(¢) Explain working principle of venturimeter with neat sketch. 07
(5)  AsyIlHleell s1sI3) (Regidal Yes 35U A1 yHond). 09
OR
Q.2 (a) Define following terms:- 1) Co-efficient of contraction 2) Co- 03

efficient of velocity 3) Co-efficient of discharge.
Usl2 () eilAeil Auel AR $L- 1) SRR wls sleslst 2) 03
sl-A(s(le 215 Ad1dE] 3) Sl (sRae vils (SR
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State and derive momentum equation.
HldeH HHls1 welld] 44a Huid).,

A rectangular orifice 3 m wide and 2 m deep is discharging water
from a tank. If the water level in tank is 6 m above top edge of the
orifice. Find discharge through the orifice. Take co-efficient of
discharge for the orifice as 0.6.

3 {122 uslull ua 2 Hle: B9l el dNR(sY 2isluiall
ulgiledl (cAsid 53 8. %l 2islui uIRle 2R wWIR[suell 21yl
g1l 6 Hle: GUR €lU dl WLR(5YU il (Swules ). wWR(sU
HI2 Sl-A(sRe (SR 0.6 d3 4.

Write short note on Water hammer.

dl2l EHR UR 25l otly qul.
Define orifice and give classification of orifice.
R [5UsA cautul U wa ¥R (5] 4oL w414,

Oil is having specific gravity 0.9 and dynamic viscosity 0.1 Ns/m2
flowing through 250 mm diameter pipe. Its discharge is 60 lit/sec.
find the type of flow.

lod Hi WRUsS A2cdlsVEl 0.9 e SIUAMS ReldHdl 0.1
Ns/m2, 250 mm 4 1¥4e{l UlsuHiell dé& 8. ¥1od il Udlsell &2
60 Lit/s © dl Udl&eil UsIR ALl
OR
Write advantages of Moody’s chart.
431 Uleell slUel dudl.
Write short note on Surge Tank.
U 35 UR 251 oflel dud).
Explain Reciprocating pump with neat sketch.
QS 35U A1 {1501 Uy qHdl.

Write short note on Priming.
ULe (L U sl otld quil.
Write short note on Hydraulic press.
s1oSlas Yy U &5l «lld qudl,
Explain Reynolds Experiment with neat sketch.
YUS WY A8 1Sy YNl yHoxdl.

OR
Write short note on air vessel.
AA4E YR 251 «llt qud),
Write short note on Hydraulic accumulator.
sloslas X yyae: Uz sl «lla qul.
One double acting reciprocating pump have
30 cm piston diameter and 45 cm pump stroke. Discharge and
suction head of pump is 35 m and 10 m. It includes frictional head.
Find out power required to drive the pump. If pump RPM 75 and
efficiency of a pump is 80%.
A5 5616 B (5391 AYLULEETL U «i) 30 A [Ureel LY w4 45
A1 YU 2215 B. Ul [SU1F A u5AA &5 35 Hl22 34 10 Hle
8. Aui 4V IYsd &5 «ll AH1AQL Yl V. YU Udlddl HI2 3]
Uld? Llt) BHL YU of RPM 75 vial Yus{l sidetdl 80% 8.
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Explain the concept of Vane pump with neat sketch.
det YUefl U119 HELS 35y U1 uHdl.

Write short note on Casing of centrifugal pump.

A2 &Y21d WY o1l 3oL UR 251 «ild quil.

Write construction and working of Pelton wheel Turbine with neat
sketch

YELS 33U Y1 Ve csld 2t [eto] 2UstL A S1 QUi
OR
Write advantages and disadvantages of Kaplan turbine.

el 20 [Betetl SlAUEL el AR§LAUEL UL,
A centrifugal pump delivers 850 liter water at head 20 m and speed
750 rpm. Find specific speed of pump.

AL YU gl [AsRid $4 €S 20 Hler, Uusil %54 750 RPM 4 Uy
GlRLULSe (Saules
850 [A2/A505 €1U dl A2 sya1e Yusil 2 (A(s5 235U 8.

Write classiﬁczgtion of Hydraulic Turbine.
SloS\(Es 2uilgels] A5 cud).
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

Define 1. Density 2. Viscosity 3. Cohesion
WAL 5 1. Hetdl 2. (Retotdl 3. SlEel

Differentiate between ideal fluid and real fluid.

Aol Udlel e did(ds udlel detl dsldd sl
Find out discharge through 6 cm diameter orifice having 8 metre constant
head. Take Cd = 0.6.

6 cm <A1y "] R (EU HIS 8 Hl2Rell constant head U (SUIeS 20k,

Cd = 0.6 .
OR
Water discharge at the rate of 98.2 lit/sec through a 12 cm diameter vertical

sharp-edged orifice placed under constant head of 10 m, find the co- efficient
of discharge.

10 Hl2<1l constant €SYl, 12 cm il A1y Hlddl Glefl dlewl blRdlui]
1R[54 98.2 lit/sec il €2 ULQIlell (sl 52 B dl [SRUI%ell co- efficient
2llHl.

Define absolute pressure, gauge pressure and vacuum pressure.

(1081 £ 1L, A% £l Wl ASYH £M 18l U L[Ad 5.

Explain principle of operation and working of piezometer with neat sketch.

lhlHl2edl s1H02] 414 siell Riegid wis(d 118 Yuesdl.

As per figure 1, A simple U tube manometer is used to measure pressure of
oil having specific gravity = 0.9, level of oil in left end of manometer is 20
cm below centre line and level of mercury is 50 cm above centre line in right
hand end which is opened to atmosphere. Find Pressure of oil in bar.

ULs(d 1 Ui wdicul Yosol, As Alel U tube Heili{leell GUYlaL 0.9
specific gravity tRlddl o] 6llQl Hiudl 42 Al 8. Aellilerell
SlWL B3 B18ds] 2R Secullel]l 20 cm (1A W UlRle(l qULE] UL
W1%etl BSIHL Sog JutLed] 50 cm BUR €Y dell W1 w1y dldldRIH| Wed]

5361 & dl wWBds] eod1Ql W1 A sUU 2.
OR
Define 1. Streamline 2. Stream tube 3. Reynold’s number
U L[Ad 52 1. RNH A1l 2. WIH Yol 3. 34165 olwR
Explain working principle of differential manometer with neat sketch.

[Ss(21ue NeflHleedl s1As1] Regid 2LSs(d UL8 yHmd),

Date: 13-06-2024

Total Marks: 70
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The diameter of pipe at first end is 10 cm and other end is 15 cm. Find the
discharge through pipe if the velocity of water flowing through first end is 5
m/s and also find the velocity at other end.

UH BSL UR ULBUell clld 10 cm o oflol BSletl iy 15 cm 8. %)
uéal dsiuiell aédl ulkflel dat 5 m/s €14 dl Ulsu HIRsd (SRUI% 20kl
ue] ol BSL U<l oL 2llH).

Define orifice. Give classification of orifice.

W R(EU AALRIA 5. 2 R5xe] aols21 w41,

Differentiate between

1. Steady and unsteady flow

2. Rotational and irrotational flow

dsldd 1)

1. Re1R na wReR yales

2. 022le1d il Y122 YUl

Compute theoretical discharge of single acting reciprocating pump having

bore diameter 150 mm and 300 mm stroke length running at 40 RPM.

40 RPM UR UlEdl ol 150 mm 1A dell 300 mm 2215 WIS dRlddl

[Riote A (5221 ARANB (22 Yuni di theoretical [SRUL% «il AlRLd3] 5.
OR

Classify Flow measuring devices.

Udls Hiust GUswN ddflsd 530,

Differentiate between

1. Uniform and non-uniform flow

2. Compressible and incompressible flow

dsldd 24Ul

1. Y[As1H wa et Y1814 udle

2. s1Hlold ual Selsrlodd udls

Water is raised to a height of 25 metre by a single acting, single cylinder

reciprocating pump. The pump runs at 30 RPM. The diameter of cylinder is

15 cm and the stroke is 25 cm. Find the theoretical discharge in litre/sec and

theoretical power required in kW. )

Ridle w(seal, Ridd (Rilaes JRBEA by glrl ulsilel Qs 25

(122 Yl atiRdIdi 241d 8. w1 YU 30 RPM UR UIQ 8. [RU[CeSRei] culy

15 cm sl %{;ﬂfs 25 cm ® d) theoretical [SRUIS litre/sec Hi W theoretical

UldR kWHI 014,

Write short note on Moody’s chart.

41 L2 UR 28] «lld gud).

Explain phenomenon of water hammer in pipe.

ULOUH dleR EHRe{l eetl yuondl.

Oil having specific gravity 0.9 and viscosity 0.1 Ns/m? flowing through 200
mm diameter pipe. Rate of oil flow is 50 lit/sec. Find out Reynold’s No. and
type of flow.

ulode{l WAlss Aldll 0.9 el [Retdtdl 0.1 Ns/m®> 8, % 200 mm
el ulguHiell dé 8. alledell udlsell €2 50 litsec 8. e1leSell «foiR

208l A UdlEail UsIR wQlldl.
OR
Define following terms
1. Laminar flow
2. Turbulent flow
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3. Critical velocity

o1 qefl Uel cyluALRId 521

1. A4l 1R Udle

2. 220442 YUd LS

3. sl[2s4 dal

Explain Reynold’s experiment with neat sketch.
otlesell WAL A LS (cl A8l AHexd),

Calculate the head loss due to friction for a pipe carrying water of 1.5 metre
diameter and 2 km length having velocity of water 2 m/s by using Darcy’s
formula. Take = 0.006.

1.5 m UIY ¥al 2 km GMIE YAdd] ULSUHi UIflell da1 2 m/s & dl
Darcy’s il Yaell GUALL 53l UIBUel 4NRlA S1RQ Udi head loss il
13Ld?] 52 Take £=0.006.

Write down applications of pump.
Uryei] UL Guil,
Differentiate between centrifugal pump and reciprocating pump.
Aeglgyole Uy ua RS2 Uy dRel] dgldd ossLidl.
Explain construction, working and application of Hydraulic Press with
sketch.
B 15(d A1 s1ONESs Vaofl el S1A 34 GUALN AHd),
OR
Give the name of any three hydro electric power station along with the type
of turbine in india.

MR w1Ad SIBURL ARl el BA(525 UldR W2ste] dllM 204 [8elstl

USIR L8l wulidl.
Differentiater between Francis turbine and Kaplan turbine.
sL1Y 201181 WA SIUG LA 2018t Aol dSlald 41U,

Explain construction, working and application of Hydraulic Intensifier with
sketch.

15(d UL 1o [@s Seifls1Ue{l el S1 1 GUALN AHoMA).
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Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

Explain Newton’s Law of viscosity with sketch.
A9 wLS[d A18) yRetell Reldtd el (1dH yH).

Define the term (1) Compressibility (2) Specific weight (3) Surface tension (4) Specific
gravity

oe WALl 5 (1) elilddl (2) [alRIE doel (3) YBdlal (@) (AR deidi

A differential U-tube manometer, having manometric fluid as mercury, is connected
between inlet and throat of a horizontal venturimeter through which oil of specific gravity
0.85 is flowing. If the difference in mercury level is 200 mm, calculate pressure difference
in meters of water, Pa and meter of oil column. Take specific gravity of Mercury as 13.6.

(S&3-12{lue Nefli{le: BUi NN 2S5 §9405 d3 UIRL B, del UH(&ldos Aol [H2ell
pelde wal edle dd 1Slg . BHi 0.85 [AAY deldidle] v1od d& . %) URledl
GUISell dsldd 200 mm Sl dl eWIQlsll dsldd ullletl 2N, UlRsaui wa
)\ pdstl 1N 204 ULRle] [AlR1Y Yeidi 13.6 €.

OR

A pipe whose diameter at point A is 30 cm and at point B is 40 cm. Point A and point B is
3m and 7m above from datum respectively and rate of flow is 42 m*/min. If pressure at
point A is 5m of water, then find the pressure at point B in bar.

WS ULBY Boll Ul A [6g U 30 QU] 8 wal (0ig B U 40 AM] B. (0ig, A A4 [6ig B
a5 SeHell 3m el 7m GUR B. UdlEadl €2 42 m¥/min 8. %) [0ig A Ue] €018l 5m
of water €14 d\ (6ig B U] €011 6414 2118,

Define the term “water hammer” & explain importance of surge tank.

"2 SHR" 2Lueal UWALRIA 53 W) U 2o5e] HScd YHod).

Difference between laminar flow and turbulent flow.
QMR Udle ua [dgfod Udle dRedl dsldd.

Oil specific gravity 0.90 and viscosity 1 poise flowing through 200 mm diameter pipe. Rate
of flow is 50 lit/s, find out the Reynold number and state type of flow.
de (AfL® "eldl 0.90, Feldddl 1 NSH el 200 HIH] cdtefl ulpuniel aé 8.
Udlsetl €2 50 lit/s B, cll 1ANES et wa YcllSeil USIR 6.

OR
Define the term “Reynold number” & explain importance of its experiment.

Date: 15-07-2023

Total Marks: 70
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"ellES AR QLueal A uALRIA 530 el dstl YAIdle] Hscdd YU,

Explain construction and working of U- tube differential manometer v!ith neat sketch.
A9 wLS[A A18 Y-R (S5 er1ud Noflile] clitls1M el S1A YU,

In a pipe of diameter 350 mm and length 75 m water is flowing at a velocity of 2-8 m/s.
Take co-efficient of friction f= 0.00263 and find the head lost due to friction using below
mentioned method:

(1) Darcy-Weisbach formula; (ii) Chezy’s formula for which C = 55.

350 HlH1 iy 24a 75 HIH dodtgefl uigumi 2-8 my/s Aatell vl aé 8. sl- A(s(eiu
Al glsalel £=0.00263 48 €Nl 5RY &G ESHi A «{1A 1dd el 2ldl.
() SIil-Aox»0s s1Rldl; (i) Aole] Yot Betl HI2 € = 55 €.

Define the term (1) Uniform flow (2) streak line (3) Transition flow

Lue, LA 530 (1) YHUALS (2) %Q'L‘s Q1Y (3) USHL Udle

Classify pressure measuring devices in detail.
€041 HIUd el GUSRNA [Aa1ddlR 4dflsd 53).

Water flows at a rate of 150 lit/s in the pipe. At specified section pipe diameter is 250 mm
and pressure are 450 kPa. If elevation of this section is 100 meters from datum. Find total
energy in head of water, assuming ideal fluid.
A5 UISUHL 150 dle/A5e5etl Aatefl ulRle] dest el 8. dell [Hud w1 1SDesil Ul
250 Hldl {122 wel FNElt 450 kPa 8. lHRAE] ULSUs(l GIULY Goo Hl2R e
w162l deef] 11Kl 53] 56 2[5 ulfleil 2Nui 204l

OR
Define the term (1) Steady flow (2) Stream line (3) Rotational flow

oe LA 52 (1) ReIR Udle (2) 21U dloe (3) A2 s6l

Classify hydralrllic tur_bines in detail.
slo (@5 euipedd] [@oldd iR 452wl 53

A horizontal venturimeter with inlet diameter 20 cm and throat diameter 10 cm is used to
measure the flow of oil of sp. gr. 0.8. The discharge of oil through venturimeter is 60 lit/s.

Find the reading of the oil-mercury differential manometer. Take Cd = 0.98.

(U2 "oldi 0.8 <l Adell Ydlea Hiudl HI2 a2 el 20 A.H. 24l gl Ul 10
AHL. UL 211$ AeyRH{l 2 dlud 8. Ayl gll Ads] (SR 60 (GeR/A55 B.
dl 2ea-uRl (SEee{lug Neflileqf 1321 M), cd = 0.98 €l

Draw a line diagram of Francis turbine and label its main parts.

5L 204{8elo] 15(d €12) el dell Hu @1o1lell oY e2Lldl.

Explain following terms.
(1) Orifice (2) Coefficient of contraction (3) Coefficient of Velocity (4) Coefficient of
discharge
SIDETEITARTIL TN
(1) R[5 (2) As1UsAl 24RLiS (3) A2l RIS (@) [isIA lis
Explain with neat sketch construction and working of Centrifugal pump.
29 B 15[d AI8 A2l sYa1e Yuefl 2Ustl dell siAuslie] AHed).
OR
Draw a line diagram of Hydro-electric power plant and label its main parts.
S1oS)-0a(525 UldR Wleee] w15[d £12] e dsil Yu ¢f1Netl o1 e2Lld).

Explain following terms.

(1) Impulse turbine (2) hydraulic machine (3) Cavitation (4) Suction depth
SIDETRIETAR LI

(1) 8RR 2w (8ot (2) SloSL(ES HRllot (3) Blc2Ust (4) USAA S
Explain draft tube in detail with neat sketch.

Slse R w1s[d 418 (AdlddiR Y.

Define the term priming and write down different methods of priming.

UL (1oL 2uoea cAluALRId 5] Wl ULe(Holefl (aldy Ueg(da) duil.

Explain the construction and working of a Hydraulic coupling with sketch.

SLo[Es suldalefl ustl 14al 512 w15(d 418 AHoxdl.

A centrifugal pump discharges water at the rate of 40 lit/s. against 30m head. If power
required to drive the pump is 22 kW and friction head loss is 15 m. So, find overall
efficiency of the pump.

Ae2L&y1e YU 40 (E2/A 59501l €2 UIR{lell [i516 53 8. 30m head AN %) WU Y6 lad]
M2 22 kW UldRefl 22 B el eyl &s dld 15 HleR 8. dl Uuel 2ldile
A [s(1u-] 2llel.

OR

Define the term draft tube and write down of its advantage.

SLE2 YU 0kal UIUALRIA 53 1 dell §lUEl Ul

Explain the construction and working of a Hydraulic Intensifier with sketch.
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SLOSL(AS DR (US1Ue] Uil e 512 w415 A18 Aot
A Single acting reciprocating pump, running at 50 rpm, delivers 600 lit/min of water. The
diameter of piston is 200 mm and stroke length 400 mm. The suction and delivery head are
25m and 5m respectively. Determine:

1. Power required to drive the pump if the pump efficacy is 88%.

2. Co-efficient of discharge of pump.
s Riag W52 R{IUL5(221 Uy, 50 rpm U UL B, 600 [@2/MlA2 el usluls
8. [Ueistl 1A 200 mm A 215l GdLE) 400 mm . A5l el [S(Ad] &S el sH
25m ¥l 5m 8. o551 51

1. %) Uueil 2 (sR1Ud] 88% €1 dl Uu Aelddl HI %02 UldR.

2. Uyel] [ss1d J|RLLS (Co-efficient of discharge).
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