Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (OLD) — EXAMINATION — Winter-2025

Subject Code: 3331903 Date: 12-12-2025
Subject Name: FLUID MECHANICS AND HYDRAULIC MACHINES
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Answer any seven out of ten. £21Hie{l 516Ul Uldsil walod ). 14
1. Define: (1) Dynamic Viscosity (2) Kinematic Viscosity
Qv AL @) SIIAHLS wllotdl (2) siaadels efloudl
Fill in the blanks. (1) 1 bar = Pascal (2) 760 mm of
Hg.(Mercury) = meter of water.
R W] U] R (1)1 HR = U154 () 9<0 HLHl.
Hg. (H543) = Hle: uiwl,
3. Differentiate : Laminar Flow and Turbulent Flow
3. dsldd : AR 56l e ewldor 56
4.  Sketch of Venturimeter.
¥, deylHlers] ¥ )R,
5. Assumptions of Bernoulli’s Equation.
U oelldletl ql501e0 iR dui),
6. Aliquid has density 870 kg/m?3. Calculate its specific gravity.
€. Udlél «l teldl ¢9o sl 8. dell (Al dsidl «{l 2 Ld3]
52U
7. Write classification of pump.
9. usj adils1 gquil.
8.  Write advantage of Moody’s chart.
¢ Yl Uleall s1UEl dul,
9. Water flow through a pipe having diameter 0.2 m with Velocity 4
m/s than find out discharge from pipe.
¢ ulouHigl ulellel uals ¥ Hl/A. Aol A1 0.2 Hle: el uRlddl
ulsuHiell uR el dl ulelel (Sayles k).
10. Draw symbols (i) Non Return Valve (ii)Hydraulic Pump
0. doild €12\ (i) «llet 3lest dled (i) sloSlEs Uy
(@) State and explain Pascal’s Law. 03
() URSEe] [yY Qlid] A YUl 03
OR
(@) Explain construction and working of Burdon tube pressure gauge. 03
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WS\et 230 YR Aoy ofl Uil A s1L M)

Write continuity equation and prove it.
Ul Y15 dull o Ylofld s,
OR
Explain Stream Line and Path Line.
RIH dlgel WA Ul dlgel YU

A simple manometer is used to measure pressure of flowing water.
The right limb of manometer is opened to atmosphere and left limb is
attached to center of pipe. The center of pipe is at a level of mercury
in right limb. If the difference of mercury height between to limb is
14 Cm. then calculate pressure.

s AlE HetlHle: uisumiell dédl uifle] eslQl Hiudl Hie qujgy 8.
dell HRI BS) dldlaRRIH] vied]l & a Sl BS) Uleusil S, Al
154l 8. UlSSUs] dor, UL BSHIell URIel ULl B2g 8. %) vial
BSHLeAL UlRlefl ULEledl dslad 1% AHL Sl dl eedlQl 2114l

OR
A simple U-tube manometer contains mercury is used to measure the

pressure of fluid flowing through pipe line having sp. gravity 0.9. Its
right limb is open to atmosphere and left is connected to pipe; the
center of pipe is 20 cm below the level of mercury in right limb. If the
difference in level of mercury in both limbs is 40 cm, then find
pressure in the pipe in N/m?2,

URL ¢3¢ ALE Y-y NeflHleR, utguniell dédl o.¢ (a2l geidlgal
UdlEle] e6d1Q HIudL 412 %156 B, U S| dldldRRIHI Vied] 8 w1
Stoll BS) ULSy 418 %13d] B UL of He(oig, MRl 619 il BSleil
URIel GluLoe] 20 A4l «{1A 8. %) 6 DsHleAl UlRlell qUIE]Al d§ldd
¥o M. €1y dl URMIell UdIEls] eIl N/m? Ui 211t

Oil of Sp. Gravity 0.82 is flowing through a pipe of 30 cm. diameter
with a velocity of 4 m/s, dia. of pipe at other end gradually reduced to
25 cm. Find velocity at that end. Also find mass flow rate of oil.

A4 o] [AfAY Yeldl 0.¢2 & % 30 AH] AU dlu1l ULgy Hiell
¥HI/A. Q91 &l dé& 8. UL il o{losl BSL o] Uy €] o U AH]

UL B dl d BSletl Aot 2Lt del «ll Udls «il £ UL 201k,
OR
The pipe discharging 70 liter/second has 30cm diameter at inlet

changing to 10 cm diameter at outlet. Compute flow velocity at both
ends.

90 [/ 575 [SRUI% Scll ULpUeil @2 U 30 AH] 1 1Y
& % 3{1Gede U 0 AH] U lYHI Wedld 8. via B3 Udle ddlef]
SNSRI

Derive Bernoulli’s equation from Euler’s equation.
YRl U5 M el fielo] A5l Aad).

OR
Explain  following hydraulic co-efficient. (i)Co-efficient of

contraction (ii) Co-efficient of Discharge (iii) Co-efficient of velocity.
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o1 Ael| SlOSLES RIS AU (i) US\UA ARLLS (ii) (151
QLS (iii) A2L QLS.
Explain Reynold’s experiment with sketches.

11ESet | YAl W Lg(d 412 AHmdl.

OR
Explain usefulness of surge tank to prevent water hammer with
sketch.

e W Lelld ol ASAL HIS U% So5eil GUALBLAL v4Lg(cl 418 UHoM)
Explain construction and working of Rotameter with figure.

u15(d A1 Ae1Hlee] Ustl w51 YHMd).
OR
Derive Bernoulli’s Equation from Energy Equation.

Glowl uHlsiuiell wetle] qlsw Aad),

An oil specific viscosity 0.15 N-s/m and specific gravity 0.81 flows
through a pipe of 140mm diameter at the flow rate of 0.03 m?/sec.
Determine whether flow is laminar or turbulent

A4 ol (A(21® [Reldtdl 0.9U N-s/m wal ([ &eldl 0.¢3 % 0.03
H13/A o1l wals €2 150 HIH] culyedll ulsuniell dé 8. vdle wlR

B %5 dlsleil & d sl 5.

OR
Water flow over rectangular notch having length 60 cm under head of
30cm. Find discharge in Liter/sec. Take Co-efficient of Discharge(Cq
)=0.65
A5 o AU ISl GuARY <11y GUR 30 A.H el Wyn &S
ol U1eflel) udls d& 8.d dsil [@e/AseSHi [SuLeS M.
[sls14 QLIS = 0.8y

Write down name of components use in pneumatic system with
application.

RN (25 [RARUHI GUALIMI Adldl deslell otiH wa 51 qudl.
OR

Enlist application and advantage of hydraulic system.

SloSl(as [RreUsil s1ul ¥al dell GUALL QLLdl.

A centrifugal pump discharges 2000 liter per minute water at 17 m

head. If pump Overall efficiency is 70 % determine power required to
run the pump.

A2l &yole Uy 17 HleR il &5 UR &l 2000 (@22 uld Ml uiail
o915 8. %l Yusl W56 siAeidl 70% Sl dl Uy ydiddl 1l
%03 UldR «155] 52,

OR
Water is raised to a height of 25 meter by single acting 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 and theoretical
power required. _
Ridle A (sea1 R{IULEST UU gL ULRlle U Hleedl GuULE Yl
UlRULSAl Hi w1d 8. WU 30 RPM UR U1Q 8. [Ri[Ge52ell el U
Al wA 215 U AL B. w3 Aegilds SIRALS wA Aegilds
yldr Q.
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Explain Construction and Working of Pelton Wheel Turbine with
neat sketch.

YELS VU U1 Vel csld 2w [elo] Uil WA $1 yHoMA).

Explain Construction and Working of Single acting Reciprocating
Pump with Air Vessels.

AR AJey U1 Ridld (5891 AAUNBET0L Yue] 2UstL uiad 513

UHosdl.
Explain construction and working of Hydraulic Accumulator with
sketch.

SLOSL[ESs WYY@ es] el A s1d 15(d A1 yHd),
Difference between Impulse Turbine and Reaction Turbine.
DRUEY 2w [Bol WA RV 52Ut 2K [Bel dAel) dSleld WU

Differentiate between hydraulic system and pneumatic system.
slosl(as e wa A2 (HeH 4 dsldd ().
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