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Note: This question paper contains two parts A and B.
1) Part- A for 10 marks, ii) Part - B for 50 marks.
e Part-A is a compulsory question which consists of ten sub-questions from all units
carrying equal marks.
e Part-B consists of ten questions (numbered from:2 to 11).carrying 10 marks.
__......etlch From each unit, there are two. questlons and the student should: answer. one___'!‘
‘' of them. Hernce, the student shiould answer fivé questions from Part-B. e

PART- A
(10 Marks)

Convert 1 kg/s-m dynamic viscosity.in p051e
;‘"What do you understand by Hydrostatn, W7 \ -
“With an example-distinguish between rotational anid, 1rrotdt10nal ﬂow

What is difference between pitot-tube and pitot-static tube?

Define the terms 1) notch ii) crest.

Write Bernoulli’s equation.

What are the factors influencing the frictional loss in pipe flow.

Define velocity gradient.

_..--Deﬁne 1) drag 11) llft
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PART -B
(50 Marks)

Glycerin has a density of 1260 kg/m?® and a kinematic viscosity of 0. 001 183 m?/s. What
shear steess is required to, deform this.fluid at a strain rate of 10* s'2~
i'___A prpe eontams an oil of. spemﬁc grcwlty 0:8. A drfferenual manometer eonnected ai the
two points A and B’ of the' pipe shows a difference in ‘mercury level as'20 cm. Find ‘the -

difference of pressure at the two points. [5+5]

OR
3.a) Droplets of kerosene having diameter of 0.04 mm are produced in a automiser. What is
the pressure within these droplets? Take surface tension of kerosine as 0.026 N/m.
b) A tank contains water upto a he1ght of 1 m above the baqe An 1mm1301ble hquld of sp ar,

of tank 11) the position‘of centre of pressure for one- eide of the tank; Wh{Ch is3m w1de S
[5+5]

4.a) For a three-dimensional flow the velocity distribution is given by u= -x, v=3-y and
w = 3-z. What is the equation of a stream line passing through (1,2,2)?
b) State and prove Bernoulh S theorem . _ [5+5]




6.2)
b)

%.a)

g.a)

b)

,b)

Show that in an inviscid, proportional flow the stream lines and equ-potential lines cross
each other at right angles.

The water is flowing though a taper pipe of length 50 m having diameters 40 cm at the
upper end and 20 cm at the lower end, at the rate of 60 liters/s. The pipe has a slope of

7in 40. Find the" pressure at the lower end 1t the. prebsure at” the hlgher level "is-.
':_24 525 Nx’cm : T Y t R

Find the time required to lower the water level from 3 m to 1.5 m in a reservoir of
dimensions 70 m x 70m, by a rectangular notch of length 2.0 m, take C4=0.60.

A Venturi meter of throat diameter Scm is fitted into a 12.5 cm diameter water pipe line.
The coefficient of discharge is 0.96. Calculate the flow in the pipe line when the reading

on-a mercury water differential U tube manometer connected to the upstream and threat
af__beetlons shows a readmg ot 20 cm By i L fd
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A venture meter is to be ﬁtted in a pipe of 25 cm dlameter where the pressure head is
7.6m of flowing liquid and the maximum flow is 8200 liters per minute. Find the least

diameter of the throat to ensure that the pressure head does not become negative. Take
Cd=0.96.

Water 1s ﬂowmg through a rough p1pe of drameter 50 cm and length 2000 m at the rate.l |

of 0.3 m?%/s. Find the power required to maintain this flow. Take the average height of
roughness as 0.3 mm. The density and kinematic viscosity of water are 20°C are
1000 kg/m? and 1x10°® m?/s respectively.

A pumping plant forces water through a 60 cm diameter main, the friction head being

27 m. I order to reduce the power constmption, it is. proposed to-lay-angther main of.,
"-._appropnate dlameter along51de existingone, so that two/pipes may. work n paralle] for.
the entire length and reduce the friction head to 9.60 m long. Find the diameter of the

new main if with the exception of the diameter it is similar to the existing one in every

aspect. [5+5]
OR

Water is discharged from one tank to another with 30 m difference of water levels through

a ptpe 1200 m long The dlameter for the ﬁrst 600 m length of the prpe is 400 mm and__

"Assume the coefﬁuent of frlctlon as 0 008 for botli- the prpes

Two pipes each 300 m long are available for connecting to a reservoir from Wthh a flow
of 0.085 m? /s is required. If diameters of the two pipes are 300 mm and 150 mm
respectively, determine the ratio of head lost when the pipes are connected in series to
the head lost when connected in parallel. Neglect minor losses. [5+5]

;"What are the characterlsncs of lammar and turbulent boundary layerr?

“A small sphere of diameter D and densnty ps is dropped irito a largc hody of ﬂurd of_"'. :

density pr. Calculate the terminal velocity of the sphere. i) by assuming the the Stroke’s
law is applicable ii) in terms of the drag coefficient. [5+5]

[5+5]

[5+5]

AN




11.a) Define physically and mathematically the concept of displacement, momentum and
energy thickness of a boundary layer.

b) Find the ratio of sKin. friction drag on-the front two thirds and rear one third-of a smeoth.
flat late in a uniform stream at zero mcldence Assume the bc)undary layer to- be turbulent .
and the Reynolds niumber to be of the order of 10°.” R L1 o
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