50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagenal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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First Semester M.Tech. Degree Examination, February 2013
Advanced Fluid Mechanics

Time: 3 hrs. Max. MarkS%JE.OQ'~:'

IS

Note: 1. Answer any FIVE full questions.
2. Fluid mechanics charts and tables are permttted

Describe the basic approaches to the analysis of fluid motion, and explain the- Largranglan
and Eulerian method of studying fluid flow. . (10 Marks)

The velomty field in a fluid medium is given by, V= 3xy*? i+ 2xy 1-& (%zy + 3t)k Find the

magnitude and direction of
1) Transmonalwyelomty ii) Rotational velocity iii) The vorticityk c{\,ﬁﬂuld element at (1, 2, 1)

d time t = 3~
and time o _wy QD\ (10 Marks)
Derive an Euler’s quat)on of fluid motion and obtain the Bernoulh s equation. (08 Marks)
Derive 3D continuity eguation in cartisian coordmatgsi (07 Marks)
In a two — dimensional: mg‘,ompresmb]e steady flow" ‘field with a velocity components in
rectangular co ordinates aré- given by

e
X 2xyk s e
kx*-y") ) v(x,y)= 2K

(x*+yH)’ (m 4, Yx) y
Where ‘k’ an orbitary non — zero constag"gVenfy is the equation of continuity is satisfied?
(05 Marks)

u(x,y)=

- "'w'

Derive an expresswn for Hagggu Poiseuille i jon for steady laminar flow in a pipe. And
obtain an expression for ]?amy Weisbach fric 1Q9.<factor and Reynolds number in laminar
flow. xf (12 Marks)
The average ve1001ty oﬁwater in a smooth stainless stgc} plpe of diameter 50 mm 1s 5 m/s.
The length of thqplpe is 6m. Find the pressure drop agr.oss the pipe. Find the pumping
power requlred to overcome losses in the tube. ey % (08 Marks)

What is Mnar and turbulence flow explam the neat sketch. Defigiintensity of turbulence
and Reyands stress. Explain the Prandt] mixing length hypothesis. > (12 Marks)
Proye@that for turbulent flow through a circular pipe the ratio of mg§unum velocity to

ayerage velocity is given by ys

S = 14 1.434F "7 (08 Marks)

"Vu Fa

avg
Beginning from the Navior — stokes equation for fluid flow derive an equation for normal
and shearing stresses acting on the surface of a sphere. Assume incompressible, stead;-;'
uniform flow. Hence deduce the total drag on the sphere. (15 Marks) >
Write short on “Hele — Shaw™ flow. (05 Marks)

Deduce an momentum integral equation of two —dimensional incompressible laminar

U
boundary layer given by, ——(UZS) SUC(Ij % . (12 Marks)
X

10000 kW power is requlred to cruise a passenger ship of 300 m length and 10 m draft at 40
kmvhr. If y = 1030 kg/m® and y = 1 x 10 m’/s. Determine the friction and wave resistance

of the ship. (08 Marks)
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Briefly explain the following with respect to flow around bodies

i) Drag force ii) Lift force i11) Skin friction drag iv) Wake
v) Form drag vi) Wave drag vii) Induced drag viii) Stokes flow
ix) Creeping flow  x) Stream lined body. (10 Marks)

A vehicle having a projected area of 6 m” is traveling at 90 km/hr. The total resistance to the
motion of the vehicle is 2.2 kN. If 20% and 10% of the total resistance area due to rolling
friction and surface friction respectively and balance resistance is the form drag. Determine

- the form drag coefficient. Take density of air to be 1.2 kg /m’. (10 Marks)

S

Write short note on any Four of the following :

Flow ‘visnalization techniques

Doppler velocity meter

Wind tunne'Tf.t .

Types of errors e

Hot wire anemometet. . (20 Marks)

* ok ok k %
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