Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4- EXAMINATION — Summer-2026

Subject Code: 4341903 Date: 19-05-2026
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.
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Q.1 (@) Define the following properties and give their S.1. units (i) Specific gravity 03
(if) Kinematic viscosity (iii) Density
usll @) oflAstl Ml cAluALRld 5] 34l AHeAL S.L AsHL 1) (i) (ALY
A2 1SN (i) 51002 S [Retd8dl (iii) Eeldl
(b)  Two horizontal plates are placed 1.25 cm apart, the space between them 04

being filled with oil of viscosity 14 poise. Calculate the shear stress in oil
if upper plate is moved with a velocity of 2.5 m/s.
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(c) Classify pressure measuring devices. Also explain the construction and 07
working of a Differential U-tube manometer.
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(c) A simple manometer is used to measure the pressure of oil (sp. Gravity = 07
0.8) flowing in a pipe line. Its right limb is open to the atmosphere and the
left limb is connected to the pipe. The centre of the pipe is 90 mm below
the level of mercury in the right limb. If difference of mercury levels in the
two limbs is 150 mm, find the pressure of oil in the pipe.
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Q.2 (@) Explain with a neat sketch the working of a Pitot tube. 03
ust2 () [U2le ol SRl Yus U A8 4uxd). 03
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(b)  State Bernoulli’s equation. Also write the limitations and assumption of 04
its.
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A horizontal venturimeter is 20 cm X 10 cm is used to measure flow of oil,
specific gravity 0.8. Rate of flow of oil is 0.75 m®/sec. If co-efficient of
venturimeter is 0.98. Find deflection in oil-mercury manometer.

A5 WIS AY3H122 20 cm X 10 cm Adell UdlSa Hiudl Hle QU
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Explain three types of Hydraulic Co-efficient.

AL USIReL sloSlas s1-A[s(R14e2 vu2dl.

The diameter of a pipe at the section 1 and 2 are 15 cm and 20cm
respectively. Find discharge from the pipe if velocity of water at section 1
is 4 m/s. Determine also the velocity at section 2.

(A1 1 A 2 UR ULBUst] el Ao sH 15 Q4] 4 20 A4 8. o)
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A rectangular notch 0.5 meter wide has a constant head of 400 mm. Find
the discharge over the notch in liters per second, if the coefficient of
discharge for the notch is 0.62.

0.5 Hle2 ueluil G134 «i1y 400 HlHlell Add €5 °1d 8. ) «l1Y
HI2 [SuLegell 9Lis 0.62 €1, ol Uld AseSHI o1 U ad) [Sules
2114,

Write Darcy’s formula and Chezzy’s formula with notation.

Si{le] Yot WA AoSlof Yot o122t A1E i),
Explain water hammer effect and the arrangement of surge tank to
overcome it.

dlel @1 8352 W A4l €2 5L HI2 U 21Se{l cudell uuetdl.

Oil having specific gravity 0.7 and viscosity 0.1 Ns/m? flowing through
200 mm diameter pipe. Rate of oil flow is 50 lit/s find out Reynold number
and type of flow.

[c1¥ Acd 15Nl 0.7 W Reldtdl 0.1 Ns/m? "2ldd A€ 200 mm
1 Ysil ulouHiell aé 8. ddeil Udlsell £2 50 lit/s 8 111ES o{tiR wa
ydlsall UslR 2l

OR
Write the major and minor loss of energy in pipes.

ULSUIH| Goslefl H1E] e o lefl ele qud).

Explain Reynold’s experiment with neat sketch.

YUS 35U Y1 A1 ESel]l UL YHld).
Find head loss due to friction in a pipe having diameter 150 mm and length
400 meter. Flow of water through pipe is 35.4 lit/sec. Take f = 0.01.

uo HIH] et w 400 H122 eI HlddL UISUH eNRlstl 512
il Slaules L) UIou gL Ad) Uil udls 35.4 [€22/355 . =
0.01 4l.
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Draw the layout of a hydroelectric power plant.

elosloalses uldR Wieesl du1Ge £lR).
Write the function of a draft tube and give its types with neat sketches.

Si&2 RWs] 513 Gull e dstl USIRL YELS 33U 418 A [Y),

The cylinder bore diameter of a single acting reciprocating pump is 150
mm and its stroke length is 300 mm. The pump runs at 50 RPM and lifts
water through a height of 25 m. Find the theoretical discharge and the
theoretical power required to run the pump.

[Rid1e 2 (5291 J{IUNEEToL Yyl (R[G5 612 el 150 HIH] & 24
deil 2215wt 300 HIHL 8. YU 50 A1RUTAH U U1 B e 25 Hl2rell
Guleell ulell WA 8. Aegilds (SUI W YU Adldd] HI2 %3]
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OR
Give the classification of a Turbine.

20 [8els] 45201 A 1Y),
Describe construction & working of a Kaplan Turbine.

3 (o] 204 [Betof] U1l 24e S1e] ARl S,
Centrifugal pump delivers water 60 lit/sec at 40 m height. If efficiency of
pump is 60 %. Find power required to drive the pump.

arasgptrq YU 40 Hleze{l QIULSA 60 [G22/A5e5 Ul usluLS 8. %)
Uueil s1IR1&UAL 60% B. YU ydlddl 4l %3] UldR 2018l

Write the purpose of Air vessel in reciprocating pump.

RAIULEEToL Uun | 42 dudedl &d qull.
Explain the construction and working of Centrifugal pump.

A2l &Y9Le YUsfl 2UstL el 51 qHxldl.
Explain the construction, working and application of hydraulic Ram with
neat sketch.

YeS U AL s1oSL(Es IMe{l U1, s12] 24 GUANIL M),

OR
Differentiate between centrifugal pump and reciprocating pump.

o119l UU wal RRIUIEETOL UY 22 dsldd S,
Draw only sketches of (i) Gear Pump (ii Vane Pump.

o[ Aot loll H1A 35U €121 (1) PIR WY (i) Aol Yu.
Explain the construction, working and application of Hydraulic intensifier
with neat sketch.
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