50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15ME44
Fourth Semester B.E. Degree Examm %n,f Jan./Feb. 2021
Fluid Mechanics
Time: 3 hrs. | %;l* J . Max. Marks: 80
Note: Answer any FIVE full questions, choosg?g@ ONE Sfull question fm each module.
\%};}g
"‘Module-1 . ¢
—'!W
1 a. Differentiate between Newtomarf@ %g non-Newtonian ﬂul% ﬁwe examples for each.
. (04 Marks)
b. Define surface tension of% W%quld Derive an expres§1on for surface tension of a
1) liquid droplet  1i1) hollgw,b ble. (05 Marks)
c. A 15cm diameter VCI’UC&I “¢ylinder rotates conceptﬁcaﬂy inside another cylinder of 15.1cm
diameter. Both cyhnﬁgrs are 25cm high. The spa’%"é between the cylinders is filled with a
liquid whose visgesity i1s unknown. If a torque of 12N -m is required to rotate the inner
L
cylinder at 100 m,?e‘fétermme the viscosity (07 Marks)
: 40OR
2 a Derive‘lffa sexpression for the depiﬁ .of centre of pressute, from free surface of liquid of
vertf%%plane surface submergeff 2'the liquid. / (08 Marks)
b. A solid cylinder of diameter 4m’has a height oﬁ&é&%’i@ Find the metacentric height of the
cylinder if the specific gravity ‘of the material of the%ﬁinder is 0.6 and’it"is floating in water
with its axis vertical. Stafe““whether the equlllbflum 1s stable or unstabie (08 Marks)
& A&e ‘h
3 a. Define the follerﬁé .
i) Steady afid unsteady flow
i) Laminat and Turbulent ﬂQW : - (04 Marks)
b. Derlve@;s continuity equatxon win three dlmenswnal Cartesian coordinate for a steady
1ncor%pr%smble fluid flow,. 3 (06 Marks)
c. The velocity componeyt | two dlmensu)nafd ﬂow field for an incompressible fluid are
& 3 \ P ik 3
e %xpressed as u= %&2){ x’y, v - 2y - —X3— Obtain an expression for velocity
/«”‘*‘ ) |
“.“%»ﬁpotentlal functlog”““?%'%sza o ? (06 Marks)
4 a
(06 Marks)
b. A pipeline carrying dil of spemﬁc gravity 0.9 changes in diameter from 20cm at a pos1t10n

A to 50cm at position B which is 5m at hlgher level. If the pressure at A and B are 10N/cm?
and 6N/cm’ r{eﬁﬁectlvely and discharge is 200litres/s, determine the loss of head and the
dlrectlon of ﬂow ‘ (10 Marks)

“ﬁ”“w 10f2
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' Module-3

a. Prove that the velocity distribution across the cross section.
fluid flow is parabolic in nature. Also prove that the maxi
pipe and is equal to twice the average velocity. % 4 (10 Marks)

b. Water at 15°C flows between two large parallef*‘?‘}‘)lﬁtes at a distance of 1.6mm apart.
Determine : i) the maximum velocity ii) the %gsys?‘ure drop per unit length iii) the shear
stress at the walls of the plates if the averaggmgléﬁity is 0.2m/s. The viscosity of water at
15°C is given as 0.01 poise. ‘L (06 Marks)

@‘;_é‘m‘ e o ¥

a. Derive an expression for loss of head due,fo sudden enlargement of‘a.pipe. (08 Marks)

b. An oil of specific gravity 0.9 and viscosity 0.06 poise is flowing through a pipe of diameter
200mm at the rate of 60 liters/s&ﬁjgy*g@he head loss due to fg:%cnon for a 500m length of the
pipe. Find the power required t@%éintain this flow. Gy (08 Marks)

Ve D =
7 Moduled , ¢

a. Find the displacement th%iggieés and the momentumsthickness for the velocity distribution in
! Vel
- u £ P

by —
oy ¢ U P
and u = Us aréggg’ y%lx 8, where 6 = boudig% layer thickness. Also calculate the ratio of
displacement t%iél;ness to momentum thjekness. (08 Marks)
b. Experirnent‘é“ag’ere conducted in a wind funnel with a wind speed of 50km/h on a flat plate
2m longiﬁ;i%&m wide. The density of air is 1.15kg/m’. The plate is kept at such an angle that
the coéfficient of lift and drag arc@g);i;&gé and 0.15 respectiw@ Determine :
1) liff*force ii) drag force iii)@i@s%ﬁtant force 1v) pov@%;éxerted by air stream on the plate.

circular pipe during viscous
velocity is in the centre of the

the boundary layer gi"'w = —}é— , Where u 1§‘®fhe velocity at a distance y from the plate

(08 Marks)
a. Explain the following terms : R
i) Geometric similarity --1i) Kinematic similarity  iii) Dynamic‘similarity. (06 Marks)

b. A partially submggged body is towed in %atﬁ” The resistance:Rto its motion depends on the
density p, the viscosity p of waterflgﬁggﬁl of the bodg#velocity v of the body and the

acceleration dﬁ@% gravity g. By @%éﬁuckingham’s n-@ghé&en; show that the resistance to
>4 a

the motion can be expressed in the form

oY | pvL VP
J Module=5

a = From ﬁmdamentalwgg@lgﬁx% that the velocity*of a sound wave in a compressible fluid is given
o L O . -

(10 Marks)

%WWW” d e %4 :
~“ by C= /—£ . Further, show that this ‘Sonic velocity for an isentropic medium is given by

de% @@D ) wﬁ -
ki {:% . I oy m;“““”
¢ = vrRT,where r = ratio of specific heats, R = Gas constant ; T = Temperature.
b 4 e (08 Marks)
b. Define Mach number. Explain its significance in compressible flow. - (04 Marks)

c. Compute the velocity of iééﬁlzib%%llet fired in still air and Mach number when the mach angle is
30°, Take R = 0.28714kJ/kg K and r = 1.4. Assume air temperature to be 15°C. (04 Marks)

7 OR
a. Define and wrﬂ:‘@wfhe expression for : i) Stagnation enthalpy ii) Stagnation temperature
iii) Stagnation-pressure. (06 Marks)
b. Mention the advantages, disadvantages and limitation of CFD. (10 Marks)

o
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