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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.Tech I Semester Examinations, January - 2018
ADVANCED FLUID MECHANICS
(T hermal }Lngmeermg)

Part A is compulsory whlch carries 25 marks Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries

10 marks and may have a, b, ¢ as sub questions.

PART - A

For the ﬂoxx represeqted by stredm™ ’functlon \p xy, determirie” The vortlclty of "
components. [5]

What changes has to be made in Navier- Stokes equation for in-compressible flow, in order
to get Euler equation for that ﬂow Do you think that Euler’s equation of fluid motion

satisfy no-slip condition at wall? Explain it. (5]
What arg the factors effectmg boundary layer thickness? Explam . [5] .
Brleﬂy explam the-“' elocrty drstrlbutron tor turbulent § ow in Rough: plp : [5].
Explain.why air ﬂowmg 4t low velocities.can be considéred as mcompressrbl [5]

PART -B
5 x 10 Marks =50
State Velocity potential function wiﬁ oquations and also show with derivation that when

b)

( :.,mm dramefer at___..q posrtron B Whlch is 4 metres at a hwher level
the pressu1 es at A and B are 9.81 N/cm? and 5.886 N/em? respectrvely and the dlscharge is
200 litres/s, determine the loss of head and the direction of flow. [5+5]

Write the methods of describing the fluid motion and explain which method is used in fluid
mechanics and also explain the different types of fluid flow.

The resisting force R of a supersonic plane during flight can be considered
as dependent upon the length of the aircraft /, velocity V, air viscosity u, air density p, and
bulk modulus of arrK Express the rellatron between these varrables and the res1st1ngn__

force




e
/ﬁé}/ Obtain an expression for the value of pressure drop in an incompressible, laminar and
steady couette flow such that shear stress at the stationary plate is zero.
b) A crude oil of viscosity 0.97 poise and relative density 0.9 is flowing through a horizontal
circular pipe of diameter 100 mm and of length 10 m. calcul
thetw ends of the pip, f 100 kgiofthé gil is collected in :

Discuss the premises underlying the formulation of the
why its exact solution is not possible?

b) The radial clearance between a hydraulic plunger and the cylinder wallsis 0.1 mm, the
length of the plunger is 300 mm and diameter 100 mm. Find the velocity of leakage and
rate of leakage past the plunger at an instant when the difference of the pressure between
the twoends of the plunger is 9 m of water. Take p:= 0.012 - [5+5]

Derive Von Karman momentum integral-gquation for & otindary layer.

Write the boundary conditions which must be satisfied by any velocity profile. ~ [5+5]
OR

Define local and mean drag co-efficient and write its formulae.

For the velocity profile for laminar boundary layer
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Obtain"an expression £t boundary layei thickness; shear stress,
the plate and co-efficienit of drag in termig of Reynold number.

-8:a)  Explain about the Prandtl’s Mixing length theory. How is the mixing length dependent on
the distance from the pipe wall.
b)  What do you mean by Eddy Viscosity? How does it differ from the viscosity of the fluid?

g
g

" OR v

What'do‘you understand by hydrodynamieally smooth-and rough pipes: ~._/ N
b)  Describe Nikuradse’s experiments on the resistance of artificially roughened pipes and
explain how it is different from Moody’s diagram. [5+5]

Explain about Stagnation properties and derive an expression for Stagnation Pressure and
Stagnation Density. ' ' ‘ v _ ] . ]
Find the Mach number when an Akroplan is flying 2t 1100 Km/hout throligh still air havirg
a pressure of 7 Nicrn! and temperafure 5" city may be ‘taken’ as zero. Take
R=287.14 J/kg K. Calculate the pressure, temperature and density of air at stagnation point
on the nose of the plane. Take k=1.4 [5+5]

OR
Explain about the Area Velocity relationship for compressible flow.
A tank contains air at a temperature of 30°C. Air flows from the tank in to atmosphere
through-a convergent nozzle. The:diameter at the outlet-of'the nozzle is 25-mm. Assuming™,
diabatit flow, find the'ifiass rate of floy of air throiigh 2 when/thie o of aff ™
in tankis (i) 3.924 Nicin® (gauge), (if)'33:354 N/em? (gatige). Take k ="14;R =287 J/kg K~
and atmospheric pressure = 10.104 N/cm? (abs). [5+5]
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