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A 2 Time: 3 Hours i, « T - A Max Marks 75
. yote __;ThTS quest;on paper _vonizi'ihs two parts A and B. |, ; 9
"Part A"is compulsory which carries 25 Tiarks. Answer all quest;ons in Part A. Part B"
consists of 5 Units. Answer any one full question from each unit. Bach question carries

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

"""" (25 Marlks) -

J.a)  Hoy ¢.canibe m d by a ma 125 1 - A I v B A

b) What 15+ ﬂOW net') R By T % TR [2] ........
¢)  What are practical applications of Bernoulh s equation? [2]
d)  What is an equivalent pipe? [2]
e) What do you mean by Laminar sub layer? 2]
Define the term fluid. Distinguish between liquid and gas. [3]

Describg assumptions and limitations of Bernoulli’s, theorem. o T DR —

3] ; :

EX.plam the working prmc;ple of a‘ rlﬁce meter m

/Defirte.the term/Veria-Contract. / % *...4 : I [3]
Illustrate the examples of formation of boundary layer in day to day hfe [3]
PART -B
(50 Marks)

filled with a qumd whose viscosity is unknown. If a torque of 12.0 Nm is required to
rotate the inner cylinder at 120 rpm determine the viscosity of the fluid. [5+5]
OR
3.a) What is Viscosity? D1fferent1ate clearly between dynamlc viscosity and
kinetie'viscosity. s | = i - ;
~b) A w@oden blockm4 mix I 2 m % 9 5 m is- ﬂoatmg_,.-fl. ..water Its specxﬁc grav1ty is 076 1!
"Find theVolumé of ‘conciete of ‘specific-gravity 2.5, that-fay be placed-on the block”® -

which will immerse the i) block completely in water ii) block and concrete in water.
[5+5]

._-‘ ........

4.a)  Write the expression for the resultant force acting between two sections of the pipe in

terms of discharge. using. impulse-momentum prmcnple e
Lo ) The stream funct;on for a dlmensmnal ﬂow is gwen by ‘I’ *2xy Cal’_ i

OR
5.2)  Derive the Betnoulli’s equation from Euler’s equation of motion? Write Application of
Bernoulli’s theorem for steady flow of an incompressible fluid:
b) The water is flowing through a pipe havmg d:ameter 20 cm anlecm at sectlons 1 and




6.a)  What are the advantages of a triangular notch over a rectangular notch?
by A 400 x 200 mm venturimeter is provided in a vertical pipe line carrying oil of relative
density 0.9, the flow being upwards. The difference in elevation of the throat section
~ and entrance section of the venturimeter is 30 cm. The differential U tube mercury
“~manometer shows a gauge deflection of 250 mm. calculate the discharge of oil, if the
~befficient of metér is0.98. [5¥5] /7

B

““7.a) Derive an expression for the time required to empty a tank with a rectangular notch.

b) The diameter of pipe bend is 0.4m at inlet and 0.2m at outlet and the flow is turned
through 120° in a vertical plane. The axis at inlet is horizontal and the centre of the
outlet section is 1m below the centre of inlet section. The total volume of fluid
contained in the bend is 0.09m’. Neglecting friction, calculate the magnitude and

direction-of force exerted-on the bend by the water flowing.through i a@_.-O‘.‘4m3 /s when .~

:__.thé.__;iri___let‘Rressurgffi.s?sl 40 k-}t;]/mz. S AT Ao [9881

Derive an expression for the power transmission through the pipes. Find also the
condition for maximum transmission of power?
b)  The difference in water surface levels in two tanks, which are connected by three pipes
in series of lengths 300 m, 170 m and 210 m and of diameters 300 mm, 200 mm and
ly, is-12m. Detgrmine.the rate of flow.of water if co.— efficient of ...
1052. 048 resp A ) ‘minor. Josses also { ...
: [BH5]% st

9.a) What are the factors influencing the frictional loss in pipe flow?
b) A pipe line of length 2000 m is used for power transmission. If 110.3625 kW power is
to be transmitted through the pipe in which water having a pressure of 490.5 N/em? at
inlet is flowing. Find the diameter of the pipe a;ld efficiency of transmission if the

pfgssi_dfé::;_i_rop ovgfi’theg"'l‘éﬁ:gth of pipg 13981 N/ cm’ Take £=0.0065.5 /~ * [5+5]

1 0.a) Disfinéui.s:h bet\;/een Eloéai-.zso-cfﬁcient" of drag ancf ave;age c;:o—efﬁc;ient :)f drag
b) In a circular pipe of diameter 100 mm a fluid of viscosity 7 poise and specific gravity
1:3 is flowing. If the maximum shear stress at the wall of the pipe is 196.2 N/m”. Find

i) The pressure gradient ii) The average velocity. [5+5]

OR
~-11.a) BExplaiti the characteristics.of laminar and turbulent boundary layer. 7

b) Find the-displacement thickness, the‘momentum thickness and eneg_g:yft‘hig_:knrfss for;:'j. i :
“velocity distribution in the boundary fayer given by w/U =y/5, where u Is thé velocity at”
a distance y from the plate and u=U aty = 8, where 6 = boundary layer thickness. Also

calculate the value of 5*/6. [5+5]
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