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Note: 1. Answer any FIVE full questions, chodsyzg@NE JSull question Jromi'e each module.
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Q.1

Define the following properties of ﬂu@s%md mention their SI uijts:
(i) Mass Density (i) Spec1fK6 sxeflght (iii) Kinematic yi’scssny
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a square plate of size 0.8 0 8 m and an incline ne with an angle of
inclination 30°. The w f\hj of the square plate i 1s and it slides down
the inclined plane za%hé uniform velocity of 0.3 <lﬁn/s The thickness of the

oil filmis 1.5 D
N &

Calculate the dynamic. visc 51ty ot oil which is used fg{ lubflcatlon between
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Calculate the“ plllary rise in a glass tuﬁi of 3.0 mm diameter when
immersed yertiedlly in (i) water and (ii) mercury. Take surface tensions for
mercury4g and water as 0.0725 N/mdand 0.52 N/m respecp\ely in contact
with aif S‘pemﬁc gravity for merofvy;\ls given as 13.6. /\\
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Q.2

Distinguish between (i) jﬁ%l}lte pressure (ii) (Z{\ugé*pressure (111)/Gay,ge

vacuum (iv) Atmosphefi¢ pressure. 4
Indicate their relative p%lt ononachart. ' ”
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Derive an eXpre siopr for the total pg‘e\ssu’re and the depfh\ of centre of
pressure for a inc néd surface subm{r&dzm water. e
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A squaree\piate of 1.5 m side ‘fs* mersed in w; :‘y’ertlcally Find the
hydroslétac)force on the pla’teén‘g e depth of centr éf pressure from free
surfac? of‘water. When its(i upper side is 0. 5 m Kelow the free surface of
ter. )
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Q.3

a.

Z

Define the followd‘ig y /
(i) Steady and- Ur{steady flow 4
(ii) Compresslble and Incompres’sﬂgle ﬂow
(iii) Laminar- and Turbulent ﬂowé
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Define the equation of ,épntmulty Obtain an expression for continuity

equatlon for a three- dlmensuzinal flow.
&
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The velocity comPQnents in a two-dimensional flow are :
u=8x y—§y3/\ nd v =-8xy’ +§x
37 % 3

Show th:}t these velocity component represent a possible case of an
1rrotagna‘l\ﬂow
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Q.4

Prove that the maximum velocity in a circular pipe fo;'/\;ﬁcolm flow is equal
to two times the average velocity of the flow. & &
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A fluid of viscosity 0.5 poise and specific gravity,1,20 is flowing through a
circular p1pe of diameter 100 mm. The maxiniym shear stress at the
wall is given as 147.15 N/m?. Find (i) ?')1(18 pressure gradient (}r);ffbe
average velocity (iii) The Reynolds num er of the flow.

08

L3

(6{0 7]

[/.
S}gﬁlﬁcance in fluid ﬂow‘
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Define Reynolds number. Explam ifs,
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Q.5

Derive Euler’s equation o motiérn along a stream lin t(e Obtain Bernoulli’s
equation from Euler’s €g atlQn Mention the assum , made.
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Derive the express&n <for the rate of flow of ﬂyld ‘through a horizontal

venturimeter.
NN /(S
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A horizontal» \e.sﬁurlmeter with inlet dlametéf 20 cm and throat diameter
10 cm is /to measure the flow of” water. The pressure at inlet is
14.715 /\nx -and vacuum pressurg ¥ the throat is 40 cm pﬁ]}lercury Find
the dis‘éﬁége of water through ve ti;;neter Take Cq= 06{?‘
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Q.6

Explain the procedure to f d the loss of head dlféi@ Triction in plpef f”fSJng
(i) Darcy formula and (i) (Zhezy s formula. & P
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Obtain expressmnA‘or head loss in a sudd@nxéxpansmn in-thé, pipe. List all
the assumptlons/ﬂ)a ¢’in the derlvatlon(\ e /
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Calculate the fate of flow of w, ter ‘through a plpe & dlameter 300 mm.
Whensp “dffference of press e@d between the ds of a pipe 400 m
apart i of water. Take ﬁﬁf £=0.009 in tlge formula

/ = A£1V?
Y £ = 2 AN », ;
3 dx 2g’, 4
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Q.7

What do you understand by the t/crm% boundary layer and boundary layer
theory? ( \ .
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Define dlsplacement thlckpéss Derive an expression for the displacement

R

thickness. (o
/
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Oil with a free-stream Vélocity of 2 m/s flow over a thin plate 2 m wide and
2 m long. Calculate the boundary layer thickness and the shear stress at the
trailing end poaht and determine the total surface resmtance of the plate.
Take spe01f1c g;av1ty as 0.86 and kinematic viscosity as 10~ m %/s.
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Q.8 Explain the following terms: A 06 | L2 | CO4
(1) Geometric similarity (ii) Kinematic similarity (111) Dynamlc similarity
Ry, ©
State Buckingham’s n - theorem. What do \yoﬁ mean by repeating | 06 | L2 | CO4
variables? % Ty £
g € &
o ) / S
The frictional torque ‘T’ of a disc of dlameter ‘D’ rotating at a speed “Win | 08 | L3 | CO4
a fluid of viscosity ‘p’ and dens1ty ;5/ in a turbulent flow is glven by ‘T,
Show that e h ) { '
~ y
T =D’N? AN ) & )
p¢[ NDZ} ‘Y ¢
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Q.9 State the Bernoulli’s thg\orem for compressible flow.:Derive an expression | 10 | L3 | CO5
for Bernoulli’s e uéiléy when the process is (;) Isgthermal (ii) Adiabatic.
\\ /\'\ s
Define Mach fiyndber. Explain its 1mportaf1m=3fh compressible fluid flow. 05| L2 | CO5
A &
Find thevel geity of bullet fired uL/standard air if the chh angle is 30°. | 05 | L3 | COS
Take K‘“\287 14 J/kg °K, take K @r»alr 1.4. Assume teng:r@ture as 15°C.
o A A
" OR Ay AL
Q.10 What is CFD? Mention tpa adv,antages and d1sad((antages of CFD. /z »* | 08| L1 | CO5
i/
e &
What are the steps 1nvokve& in solving a CFD prp’olem" Explalp 06 | L2 | CO5
// / b 4
An aeroplane is/’ ﬂ)ﬁng at an helght of, 15‘ km where the tgrﬁperature is | 06 | L3 | CO5

— 50°C. The speed of the plane is! cbgréspondmg to M # 2.0. Assuming
K = 1.4 and R € 287 J/kg °K. and the ‘speed of the ?f{ﬁe
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