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Time: 2%2Hours] [Max. Marks %70
Instructions to the-candidatés ;

1) Answer@l orrQ2, Q3 or Q4, Q5 or Q6, Q7or Q8.

2) Neat diagrams’'must be drawn wherever necessary. )

3) Figurestotheright indicate full marks. ”

4) Use of @ectronic pocket calculator is allowed. §
5) Assume suitable data, if necessary. >
$
Q1) 8 Pistinguish between: V% [4]

) ,
) Uniformand Non-uniform-Slow >

~

i)  Laminar & Turbulent Frewy’ "
)

b) Deriveageneraized con‘ti n,g{ty eqUati onfor three-dimensional flow field.

&b [6]
c) Giventhat u=x*= yz’-énd V= —2xy, determine the stream function and
potential functionfor theflow. [

OR

Q2) & Explainthefollowing propertieswiththeir mathematicalproperties. [4]
i)« Veocity Potential
i)  Streamfunction

b) Prove that the velocity potential line and stteam line ‘are orthogonal to
each other. [6]

c) The stream function for atwo-dimensional/ flow s given by v = x* —y?2,
Calculatethevelocity and accelerationa P (2,2). [7]

P.T.O.



Q3) g

b)

Q4) @)
b)

Q5) a)

b)

What is Pitot tube? How Pitot Static)Tube is used measure velocity of
flow at any point in apipe or channg? [4]

State Bernoulli’s Theorem for a:steady flow of an incompressible fluid
flow. Derive Bernoulli’ s equation from Euler’s equation along the stream
line. Also, state the assumptions made while deriving it. [6]

Crude oil of viscosity 0.96)poise flowsthrough acircular pipe of diameter
15 cm and the lergth of pipeis 15cm. Determinethedifferencein pressure
at the two erids;of the-pipe if discharge is 4 lit/s. Also determine shear
stress at the pipe well. [8]

OR
What aréthe characteristics of laminar flow? [4]

Provéthat for steady laminar flow through pipe, the velogity distribution
acrassthesgection isparabolic and theaverage vel ocity ishdf the maximum
velocity. A [6]
A vertical venturi meter carriesaliquid of rel ativejié‘lsi ty 0.8 and hasinlet
anelthroat diameter of 150mm and 75mm.-T{Jepressure connection at
throat is 150mm abovethat at theintet, If the@tual rate of flow is40lit/s
and the C, is 0.96, Calculate the pmrg}ﬁfference between inlet and
throat in N/m?. - [8]
X\~

Explain thefollowing term@itH their\graphical representation: [4]
) Hydraulic GradeL ihe),

i) Total Energy Lidel

Derive Dupit's equanon'. [6]
For thefollowing vel ocityprofiles, determinewhether theflow isattached,
detached or on the vexge of separation. (8]
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Q6) a)

b)

Q7) &

b)

Q8) a

b)

Definethefollowing term with brief explanations, [4]
)  Streamlinebody

i)  Bluff body

What do you mean by Boundary Layer Separation? Write the methods of
preventing the separation-of-boundary layer? [6]

A pipeof diamete-0.4 m and of length 2000 misconnected to areservoir
at one end. The other-end of the pipe is connected to a junction from
which twe-pipes gf \fengths 1000 m and diameter 3000 m are parall€l.
These paraitel pipes are connected to another reservoir, which ishaving
level ot wiater 20/ below thewater level of the abovereservoirDetermine
thetotal dischargeif f=0.015 Neglect minor |osses. [8]

)
OR ,

State and explain Buckingham's nt- theorem? et do you mean by
repeating variables? How are repesating variablesseiected in Dimensional
Analysis? \\)\ [8]

Prove that velocity through gn‘ orif\;?fé can be expressed as

D o - ’
V =,/2gH q{ £ l,H head, D orifice diameter, viscosity p

OVH H ' oV2H
and density p, o surface te&oh, * [9]
(Dor
Definefollowing Diméﬁs' ontess number and statetheir significance: [8]
)  Reynolds NUber
i)  Mach’'sNumber
i)  Euler'sNumber:
V) Weber Number

The pressure difference AP in pipe of diameter D.& length L due to
viscous flow depends on velocity V and viscosi ty.u-and.fensity p. Using
Buckingham's rt theorem, obtain expression.forpressire difference. as

L (SVD
below AP=%VXB¢(7) [9]
Q0000
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