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Note: This gquestion paper contains two perts A and 3.
Part A is compulsoly which carries 25 marks. Answer all questinns in Pari A.
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o, Part B eonsisis of 5 Unils. Answer wny one full guestion from.gach unit.
o oEach question ‘carries 10 maﬂ

sand may have'a; b, ¢ as sub questions.

PART - A (25 Marks)
1 What is vapour pressure? Fxplain. [EJ
Last out different fluid pl(\pu ties along with their significance. 3]
--\& at do \ou mum Dy D and 3-D ﬂo\ve - {2]
I o T E e e o4 Nt 3]
e Dlstms:ulsh b etween nouh Jnd Welr. [2]
1) Explain about Navier-Stokes equation. [3]
g)  What is Vonkarman momentum integral? 2]
h)  Explain about boundary laver in transition. [3]
1) Explain Reynolds number. i 2]
i) Compare velodity profiles for limiinar and nubukm ﬂow in pipek:- (3]
PA T - (50 Marks)

. WHhat is the effect of tcmpeuLme on \mcosny ofwater and that:ofair?

“An oil of & 1sCBsity 5 poise i§7used for Iibrication betwesn 4 ‘shaft and sle¢ve. The
diameter of shaft i1s 0.5 m and it rotates at 200 rpm. Calculate the power lost in the oil for
a sleeve length of 100 mm. The thickness of the oil film is 1.0 mm. [5+3]

OR
3.a)  Derive an L:\prwmon for thp delh of ventre oI pressure kf an mdmed :urfdnc nmncrbcd
fi“lll 4 llqlllt T ; UL
b) TFind the toml pleqsulc‘ and thg Centre of pxesguu ona \u“ncdl mle uf the size 4 m = 6m
with 4 m edge coincides with the water surface. Assume one side of gate 1s filled with
water, while on the other side of air. [3+5]

2.a)  Enunciate Newton’s law of viscosit ty. Explain the importance of viscosity in ﬂma motion.

4.a) ..Define the following: o
FUi) Steady flow;: R S N
11) Non-uniform flow,
1) Laminar flow, and
i) Two-dimensional tlow.,
b) The water is flowing through a taper pipe of length 50 m having diameters 40 cm at the
~upper end and 20 cm at the- Iuwel end, at the rate of 60 litres/s.-The pipe has-a slope of

LA n 40, Fmd the pressure dtthe lower ©nd il the pILbbUIG;::Elt the higherlével is
24.525 Nfem®, (53]
OR




5.a)  Define stream line, path line and streak line. Derive mathematical expressions for each of
these hines.

JACT75 am djameter uniform pipe bu]d turns the directions of flow of gasoline of

:::Sp . 0.79 thlough an ng]r. of 120" in thethdiizontal pldl)b '“hc constant px éssure and
velocity through the bend are 90 KPa and 3 m/s respectively. Find the magnitude and

direction of the force to be cxerted on the bend to achieve the directional change. [5+5]

Integrate three-dimensional Euler’s equations for steady flow condition and prove )({1
.-, ~each one of.them vyiclds Bemoulli's cquation... .. .
By ITA pipe of diarigter 200 mni " cony eys a dischiarge of 2250 ]ifre § :
has a pressurc of 15.70 kPa at a certain section. Find the total encrgy head &
a datum of 5 m below the pipe.

N
9-; .

OR
Differentiate between:
ool chouHiﬁ@qm}aﬁon and Lsulers equation. i / A
Ly Veloctty heddand Pressure head o «j/&/ :

i11) Energy eqLqun and momentum equation, .
b) The centre line of” a pipe u»m“‘o)mu water is horizonlal. The sectiondl areas at sections
1-1 and 2-2 are 5 m” and 2 m° respectively. The pressure mtensity ant velocity at section
1-1 are 3925 kPa and 1.2 m/scc respectively. Caleulate the vdout) and pressurc at

~section 2 2 g 101010550% SN g
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S
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8.a)  What conditions should be sutisficd for separation of boundary layer? Discuss briefly the
methods that can be used to prevent separation.

b) How wiil you determine whether a boundary cayver flow is attachcd flow or detached flow
or on the verge of scparation’? [5+5]

' i - OR

9.4a) “Describe plcsxmu drag and friction drag.

by  What 1s meant by boundary layver? Explair with a neat sketch, development of boundary
layer along a flat plate held parallel to uniform Jow. Point out thc salient features. [2+8]

Show that the loss of head gj_t_lc to sudden ¢
‘ ___head ' e ‘- : . : -
bf) The rate of flow of water tln muh a houzunm] npp is 0.3 ms. lhe dumf“tcr of (lm pipe
1s suddenly calarged from 250 mm to 500 mm. The pressure intensity in the smaller pipe
is 13.734 N/om™. Determine: (i) loss of head duc to sudden enlargement, (ii) pressure
mtensity in the large pipe and (iii) power lost due to enlargement. [5+5]
OR
n parallel (i) E

ANsion m pipe _l_ine s a function_,of yelocity

“Explain the tefiis: (1) Pjpes, dlent pipe and (i) Equivaleni sizé of the

pipe.
b)  Three pipes of lengths 800 nu 600 m and 300 m and of diameter 400 mm, 300 mm and
200 mum respectively are connected i scries. The ends of the compound pipe is
connected to two tanks, whose water surface levels are maintained at a difference of
~15 m. Determine the rate of flow of water through the pipes-if.f = 0.005. \&f}}dj(}mll be

" ldiameter of a sirigle pipe oftletipgfh 1700 m dnd ' 0.005, which: replaces theithree pipes.
[5+5]
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