Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (NEW) - EXAMINATION - Summer-2024

Subject Code: 4341903 Date: 13-06-2024
Subject Name: Fluid Mechanics And Hydraulic Machinery
Time: 02:30 PM TO 05:00 PM Total Marks: 70

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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Q.1 (@) Define 1. Density 2. Viscosity 3. Cohesion

Usll () cAALRId 52 1. geldl 2. Reldtdl 3. 51Exet
(b)  Differgntiate between ideal fluid and real fluid.
(@) 1el UdlEl va dird(ds udlsl dsil dsldd slidl.

(c) Find out discharge through 6 cm diameter orifice having 8 metre constant
head. Take Cd = 0.6.
(5) 6 cm ALY HLdd] R[5 HI2 8 Hlee1l constant head UR (SIS 204l

Cd = 0.6 €.
OR
(c) 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.

(5) 10 Y1221l constant &52l, 12 cm <l <y ylddl Gle{l dlewl uRrqlul
UR(s4 98.2 lit/sec il € ULQleAl (1516 52 B dl [SULI%=1] co- efficient
Qe

Q.2 (a) Define absolute pressure, gauge pressure and vacuum pressure.

Usl2 () (08 €018l o e0d1RL 1ol ASYH £GLIRlA LA LRIA 53,
(b)  Explain principle of operation and working of piezometer with neat sketch.

@) UlohHleedl sIH1E] 1 s1edl Riegic 2415(d 118 yHexdl.

(c) 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.

(5)  dUsld 1 Ui odicdl Yoo, Ws Alel U tube Helli{lesdl GUAlIL 0.9
specific gravity dlddl ¥186s] £W1Ql Hiudl Hie AR 8. AeflHleell
SluL B3 B18ds] 2R Secudlell 20 cm «{1A o UlRle(l qULE] sHLL
W 1%etl BSIHI Sog JudLed] 50 cm BUR Y dell W1 W% dldldRIH| Wed]

5361 & dl wWBds] £od1Ql W1 A sUU 2.
OR
Q.2 (@) Define 1. Streamline 2. Stream tube 3. Reynold’s number
Usl2 (M) AALRIA 520 1. B1H dlgel 2. 31U Ry 3. e11ES eulR
(b)  Explain working principle of differential manometer with neat sketch.
() [58er1ud Aefliledl SIS Riegid wLs(d A1Q uHAdl,

Marks

03
03
04
oY
07

09

07

09

03
o3
04
oY
07

09

03
03
04



Q.3
Usl.3

Q.3
usl3

Q.4
Vg4

(©)

(%)

(@)
()
(b)

()

(©)
(5)

(a)
()
(b)

(“)

(©)

(%)

()
)
(b)
(@)
(©)

(5)

(@)

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.

UM BSL UR UleUell <Ly 10 cm el oflst BSlell clld 15 cm 8. %)
uddl dsiuiedl d&dl ulflell Aot 5 m/s S1A dl Uley HiRsA (SUL 2
Aa] 6{]%1 BSL URetl 42| QLlell.

Define orifice. Give classification of orifice.

W R(EU AALRIA 5. 2 R(5¥e] aols21 w4,

Differentiate between

1. Steady and unsteady flow

2. Rotational and irrotational flow

dslad Al

1. RIR ol AR Yl

2. 122116 A pR122leAd UdlS

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 UlEdll ol 150 mm 1d dell 300 mm 215 WIS dRlddl

Ridld (5221 JRAVIB (21 UM edi theoretical [S3U1% «{l 21QLd3] 53U
OR

Classify Flow measuring devices.

UdLs Hiust GUsWNA ddflsd 530,

Differentiate between

1. Uniform and non-uniform flow

2. Compressible and incompressible flow

dslad w1l

1. YA 81 24 oflel Y[AS1H Udls

2. s{lE A Selsrlqlod ydls

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, Riad (Rtlaes JRMBEA by glrl ulsilel QL 25

(122 Yl atiRdIM] 41d 8. w1 YU 30 RPM UR Y14 8. [Ri(CeSRei] culy

15 cm 34el 2215 25 cm B d\ theoretical [S¥UI%  litre/sec Hi 344l theoretical

UldR kwHi 208l

Write short note on Moody’s chart.

41 L2 UR 28] «llt gud).

Explain phenomenon of water hammer in pipe.

ULBUH] dleR HRell geetl Yuondl.

Qil 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.

wlodedl WRlss AlAl 0.9 1A Retdtdl 0.1 Ns/m? 8, % 200 mm
1 Yefl Ulouniel dé 8. v edell Ydlsel €2 50 lit/sec 8. eilesell siei2

2U1d] el YdlEetl USIR LLd).
OR
Define following terms
1. Laminar flow
2. Turbulent flow
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3. Critical velocity

oAl Yel vyl Rld 521

1. QHlel R yals

2. 2042 Ydle

3. sllese dal

Explain Reynold’s experiment with neat sketch.

otlesell WAL w15l ALe AHoxdl,

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 f =0.006.

15 m Y el 2 km duile "ldd] Ulgyui uieilel dat 2 mis 8 dl
Darcy’s el 3atell GUALL 530 UloUel eNRlA 5128 di head loss il
31R1d?] 53U Take f = 0.006.

Write down applications of pump.
Yol GUALDL gud).
Differentiate between centrifugal pump and reciprocating pump.
Aeglgyale Uy ua RS2 Uy dRed] dgldd ssLidl.
Explain construction, working and application of Hydraulic Press with
sketch.
B 15(d A1 1O ESs Vuefl el SIA 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 AR ¢l BA(525 UldR R2ste] dlld 204 [8elstl
USIR 18 %L,
Differentiate between Francis turbine and Kaplan turbine.
sl 20 (8ot el sludlel 26 [8el qRAsA] dglad WU
Explain construction, working and application of Hydraulic Intensifier with
sketch.
15(d UL 1o [@s Seeifls1Ue+(l el S14 W GUALN AHoMA).

Figure 1
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