Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Enrolment No.

Diploma Engineering — SEMESTER -4 (NEW) - EXAMINATION - Summer-2023

Subject Code: 4341903

Subject Name: Fluid Mechanics and Hydraulic Machinery

Time: 10:30 AM to 01:00 PM

Instructions:
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.
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Explain Newton’s Law of viscosity with sketch.

A9 wLS[d A18) yRetell Reldtd el (1dH qH).

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

oe WALl 5 (1) elilddl (2) [alRI 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 (M0l
pelde wal elle d 1slg 8. BHi 0.85 [A[AY deldidle] v1d d& . %) URleil
GUISel dsldd 200 mm Sl dl ewIQlsll dsldd ulelletl oMM, UlRsaui wa
u\pdstl 1N 204 UlRle] [@lR1Y 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 m3/min. If pressure at
point A is 5m of water, then find the pressure at point B in bar.

WS ULBY ol Ul A [6g U 30 QU] 8 wal (0ig B U 40 Al B. [0ig, A 4 [6ig B
a5 Seuell 3m el 7m GUR B. Udléell €2 42 m3¥min 8. %) (6ig, A Us] €011 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 Wl Y% 2o5e] Hscd YHd).

Difference between laminar flow and turbulent flow.
QMR Udle A [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.
a4 [af2i® "eldl 0.90, Reldtdl 1 UlSY wal 200 HIH] culell ulpuniell aé 8.
Udléell €2 50 lit/s 8, dl F1ES dltdR Wl Udleetl USIR Sl

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

Date: 15-07-2023

Total Marks: 70
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"o1lES A" Lueal A uALRIA 520 el dstl YAIdle] Hscdd YU,

Explain construction and working of U- tube differential manometer vyith neat sketch.
A9 wLS[A A18 Y- [SsAer1ud Neflilee] clitls1H el SI1A 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:

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

350 HIH1 c1y 4 75 {14 doqlefl uluni 2-8 m/s Aarel Uil aé 8. sl- (521w
215 §l521el f=0.00263 &4 QA s1RQ| UAd SSHI A «{|A 2al1dd el 2Nkl
(i) siil-Aox»aAs s\l (i) Aosle] Yot Betl HI2 C =55 €.

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

1ot UUALRIA S0 (1) AHUdLE (2) %Q'L‘s ALYl (3) USHL Udle

Classify pressure measuring devices in detail.
04181 HIUd el GUSRNA (AaddlR 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 dleR/A5e5etl Aatefl ulelle] dest el 8. dell [Aud w1 1SDesil Ul
250 Hldl {12 ua wnelod 450 kPa 8. wldlRAAY] UlSU-l GRILY q00 Hl2R WA
w162l deef] 11Kl 53] 56 21(5d ulfleil 2Nui 204l

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

ue LA 52 (1) ReIR Udle (2) 21U dloe (3) A22U4d s6ll

Classify hydraglic tur_bines in detail.
slo\ (@5 o igedd] [@oldd iR 4528l 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.

(212 Yoldi 0.8 <l Adell Udlea Hiudl HI2 ©eide el 20 A.H]. 24l gl Ul 10
AHL. A1 21$ Aoyl dlue 8. Ayl glL Adls] (SRS 60 (GeR/A55 8.
dl 2ed-uRl (SEee{lug Neflileqf 1321 i), 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 @191\ell oY e2Lld).

Explain following terms.
(1) Orifice (2) Coefficient of contraction (3) Coefficient of Velocity (4) Coefficient of
discharge
EIDETRIFAR LI
(1) ¥NR(5¥ (2) AslUsAl 24RLis (3) A2t RIS (4) [isIA IYlis
Explain with neat sketch construction and working of Centrifugal pump.
29 B 15(d AI8 A2l sY21e Yuefl 2Ustl dell siAuslie] A-ed).
OR
Draw a line diagram of Hydro-electric power plant and label its main parts.
S1o-0a(525 UldR Wleee] w15[d £12] 1 dsil Hu ¢11Netl o1 e2Lld).

Explain following terms.

(2) Impulse turbine (2) hydraulic machine (3) Cavitation (4) Suction depth
o{1Aell 210€] YHdl.

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

Slse R wLs[d 418 (AdlddiR Y.

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

UL (1oL 2uoea A uALRId 5] Wa ULe(Holefl (alde Uegda) dull.

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

SLoS[Es sulddlefl ustl wa 51 215(d A1 Yund).

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.

A2L&y1e YUY 40 (@2/A 505011 €2 UIR{lell [is1d 53 8. 30m head AN %) Uy e ladl
UIZ 22 KW UldRefl 22 B e ayel &5 4l 15 Hle: 8. dl Uuedl wlauilg
A(s[RUel 8.

OR

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

SLE2 R 0kal UIUALRIA 53 #a dell §lUel Ul

Explain the construction and working of a Hydraulic Intensifier with sketch.
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SLOSL(AS DR (US1U] Uil e 512 15[ A18 A1),
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 e 221 5eil dedLe 400 mm . A 5ol el [S(a] &S el sH
25m el 5m 8. o551 53

1. %) Uuefl A (5(Au] 88% Sl dl Uy Adlddl HIS e UldR.

2. Juell [s1s14 9RLis (Co-efficient of discharge).
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