Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IIl EXAMINATION - WINTER 2025

Subject Code: D103000171 Date: 10-12-2025
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 : Compressibility, Capillarity and Density 03
(1) vl 2101 : e1oilddi, 3Rpsvel 44l goidl 03
(b) (i) Enlist assumptions of Bernoulli’s equation. 04
(i1) Write the need of priming in centrifugal pump.
(o) (i) staticllotl Aafls2e16l YiRRIRA YRI9). oY
(i) Aoglsyaid YuAi Migdiol] a2 RuId duil.
(¢) State Pascal’s law of pressure and prove it mathematically. 07
(8) urRsddl ectiLial (G113 eNdl 240 dA1RiIdls 3d 1A 52, 09

OR

(¢©) A simple U-tube mercury manometer is used to measure the pressure of oil flowing in ~ 07
a pipe which have Specific gravity of 0.90. The pressure is vacuum pressure. Its right
end is open to atmosphere. If the difference of mercury level between both ends is 30
cm and in its left end, the depth of oil from the center of pipe is 20 cm, find vacuum

pressure in N/m2.

(8) iRl oRd AIE 3y — exyol Aallallez, uiguatie aidl 0.90 QRN elotdl 101 A o] 09
EGHIRI HIYUI HI2 WSH B. £011R1 ASYH EGHIRI B. ¥HERI BS] dIdIURRIHI Ve B,
¥ 18 BsIHiall URIofl AU1loll dSIdd 30 cm Hal SIGi HSIHI VIl He (g

AHefdoll GlsIg 20 cm &l dl, AsYH £ci1Rl N/m? Hi N4,

Q.2 (a) Find gauge pressure and absolute pressure at a depth 1.5 m from the free surface of 03
water. Take atmospheric pressure as 101 kN/m?.

(1) uieNofl ysd 20uidlel 1.5 m GlsigA Ay 611wl Aal (G1RV21 £aiil NEN, 03
dididRele €oflRl 101 kN/m? dl.

(b) With neat sketch explain working of a Venturimeter. 04
(c1) 20289 2115Aoll Hece Aoyal1220l] sIFTUELUA 2ai1A. 0¥
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Q.4 (a)
(1)

The difference of heads between two ends of a pipe of 250 m length and 30 cm
diameter is 1.5 m. Neglecting minor losses and taking Darcy’s co-efficient as 0.01,
Calculate discharge in lit/sec through pipe.

250 m diofl 240l 30 ecm AIRAUI0]] Uigall A BSI 9 26l dSIdd 1.5 m B.
siAToelis 0.01 Al 24a ANl 4y of A1 Idi UIguHiell di (aisiea] lit/sec Hi
olRId3] s,

OR
The weight of 1 litre oil is 9.6 N. Calculate its specific weight and density.
As (G2 2AgEa d%al 9.6 N 8. dof [AR1Me Yol Hal elaicll M.
Explain Orifice meter with neat sketch.
2028 AIg(dofl Heeell AIRISuH22 24,

Water flows through a pipe, the diameter of which changes gradually from 30 cm at
point A to 40 cm at point B. The point A is 300 cm and point B is 700 cm above

datum. The flow rate is 42 m>/min. Find the pressure at point B in N/m?, if the
pressure at A is 50 KN/m?.

AS UIgY Yol U1 [Alg A 2419101 30 cm &l 13 1A ciedigal [GIg B 2419101 40 cm
21 8. [clg A 300 cm Hal [Alg B 700 cm SeHe] GUR 8. MdI6 €2 42 m3/min &. %
(olg A 21191010 €611 50 KN/m? &1 dl [olg B 24121010] €101 N/m? Hi N4,

Define: Stream line, Path line and Stream tube
UYL AU 2 2E1H dIgol, U1 dIgol Aol 2E]H 2o
Describe Reynold’s experiment with neat sketch.
20289 A1g(dofl HeeRl] RailcSall Mg Yot S3.

Derive equation of force, work done and efficiency due to impact of jet on series of
moving flat plate.

Fefloiey a1dfd Aule vd2l Gu A did &gl diIfld 6lo, 8Ad S 2Hal
siieaidio] 2 Aad).

OR
Define: Co-efficient of contraction, Co-efficient of discharge, Co-efficient of velocity
UV AT : Aol RIS, (o151 2JRIis, A21 LIS
Write short note on “Water hammer”.
“yd AIEIA” UR &S ol AUl

Derive equation of force, work done and efficiency due to impact of jet on a flat
vertical moving plate.

As Auie Gefl afdgfla @z u AR Aeid Udied]l vde U didd oo, &JAd SIJ
Aal sIieaidlaf 22 Aad],

Differentiate: Steady flow and Unsteady flow

dsidd A : 229 Udi6 Hal AHal2S] Udle
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Q.5

(b) A jet of water, 3 cm diameter, strikes a flat plate in normal direction with a velocity
of 35 m/s. Find the force exerted by jet if (i) the plate is stationary (ii) the plate
moves with velocity 15 m/s in the direction of jet.

(©1) 3 cm <1101 UiRoll R2 35 m/s ol A2120 21Ul LA2al dof ENHT AHAUSIY D Al K2
&IRI Bcun ad oo Y. (i) vAz2 ReR &1y AR (if) vd2 15 m/s ofl d21ef] ¥2a]
[E1Hi 21(A sd] 811 RUR.

()  Explain construction and working of Centrifugal pump with neat sketch.

(8) 2a2e 2115MAell HEERN Aod]YoIc Uioll 2Rt 2Hal ST ULa (A 2304,
OR

(a) Differentiate: Laminar flow and Turbulent flow
(1) asiad 241 : A6l MdIs 210l 20Ydoe Udie

(b) A jet of water having diameter 40 mm, strikes a series of flat plate in a normal
direction which are mounted on a wheel with a velocity of 20 m/s. Find force and
work done due to impact of jet on plate, if the series of flat plate moves with a
velocity of 6 m/s in the direction of jet.

(@) As 40 mm @140l UleNall K2 20 m/s of] 21N As <@ld U2 2ANsdd Aeloiet
Ayle Lde oﬂ dol [EQUIH] AHeUSIU B, o {Qeﬂmau Ayle r@el 6 m/s ofl 921¢f]
¥2ofl [Euai viAd] &1u1 dl vde U dIdlg i1 el S13 N,

(¢) Explain construction and working of Pelton wheel turbine with neat sketch.
(8) 20209 21150l HEERN Vceot cdld 2ailgfoiol] 2ol 2Aal SIRIULHIA AA,

(a)  State the purpose of air vessel in reciprocating pump.
(24) 2RM103T01 Yuati 212 Aol Bg endl,

(b) Draw a line diagram of Hydro-electric power plant and label its main parts.
(1) s1g9)- #ASE)s Uig Laloeoll 2115(Q €121 210 doil vy ciiollall olid €RITA),

(©) Select the turbine from following data.
Discharge — 1500 lit/sec
Head — 80 m
Efficiency — 80 %
Speed — 1500 RPM

(8) oD 210d Bel uHIA 2aiigfoiof] Uieall s,
([S2U1% — 1500 lit/sec
$S—80m
siRieeidl — 80 %
2Uls — 1500 RPM

OR
(a) Explain terms: (i) Positive displacement pump (ii) Rotodynamic pump

(1) e Aa1909) : () WIFd BAardANee Uy (if) A21sIgal@As Uy
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(b)  Write short note on draft tube.
(1) gise 2401 U &s ol cuil.

()  The diameter of piston and stroke length of double acting reciprocating pump is 18

cm and 36 cm respectively. The pump raises water from sump level to 25 m height.

The pump efficiency is 80%. The pump actual power is 7.620 kW. Calculate the
speed of pump.

(8) As soicd Ao 2RNNBENI Yyl Q22olol I 24al 2218 coilef Hofsd 18 cm
Aol 36 cm 8. A3oll 2uiZlefl Uu 25 m ofl GIgA uiefl §z19 8. Yudl

SIFE2dl 80 % 8. Uloll VW2 UIdR 7.620 kW 814 dl Uudl] 2Ulsdf] a11d3) s2.

*kk
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