


™

Department of Civil Engineering
Institute of Technology, GGV
B.Tech. Third Year [V" Sem.]
Subject: Fluid Mechanics II
Subject Code: CE31T03
Maximum Masks:60
SET-11
Note: (i) Section-A, all questions carry equal marks. 02 Marks allotted for each question.
(ii) Section-B, Attempt any one question from each Unit. All question carry equal Marks.

SECTION - A
Q(1) In turbulent flow the shear stress is mainly due to the
(a) density of the fluid (b) dynamic viscosity of the fluid
(c) kinematic viscosity of the fluid Jdyeddy viscosity of the fluid
ANSWER: (d)
Q(2) The losses are more in
(a) laminar flow \,(,b')/ turbulent flow  (c) transition flow (d) critical flow
ANSWER: (b)
Q(3) For boundary layer thickness 8, velocity u is given by expression
(a) u=0.88 U, (b) U,=0.99u u=0.99 U, (d) U.,=0.88u
where u is velocity at y distance from wall, U.= Free stream velocity
ANSWER: (c)
Q(4) The wake
(a) always occurs before a separation point (b~ always occurs after a separation point
(c) is a region of high pressure intensity (d) none of the above
ANSWER: (b)
Q(5) In a channel the alternate depth of flow are the depths
Laywhich occur at the same specific energy (b) at which total energies are same
(c) for the same specific force (d) none of the above
ANSWER: (a)

Q(6) When Froude Number is in between 4.5 to 9, type of jump is
(a) Oscillating Jump (b) Strong Jump  (c) Uniform Jump (d’)/Steady Jump

ANSWER: (d)
Q(7) The rapid closure of valve in a water pipeline will result in water hammer pressure of
magnitude:
(a) pC2V (b) p/CV? (¢) pCIV “d) pCV
ANSWER: (d)

Q(8) . Dimensional analysis is useful in
(a) checking the correctness of a physical equation
(b) determining the number of variables involved in a particular phenomenon
wle¥determining the dimensionless groups from the given variables
(d) the exact formulation of a physical phenomenon

ANSWER: (c)
Q(9) In a Francis turbine, maximum efficiency is obtained when
\;-.Gn‘j’/r'elative velocity is radial at the outlet (b) absolute velocity is radial at the outlet
(c) velocity of flow is constant (d) guide vane angle is 90 degrees
ANSWER: (a)
Q(10) A fast centrifugal pump impeller will have
(a) Propeller type blades (b) Parabolic blades
‘%c‘)ézrlckward facing blades (d) Forward facing blades

ANSWER: (c)



SECTION-B
Unit-I
ij(l)(a) Explain in brief Colebrook-White equation. ; Marks 02
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v(’b/)A rough pipe of diameter 50 cm and length 500m carries water at the rate of 0.50 m’/sec
The wall roughness is 0.020 mm Determine (i) coefficient of frication (ii) center line
velocity. (iii) velocity at a distance of 20 cm from the pipe wall. Marks 06
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fb‘f For turbulent flow in pipe of diameter 200 mm, Find the discharge when center line
velocity is 30 m/sec and at a point 80 mm from the center as measured by pitot tube is

2.0fm/sec.
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‘Q/(l) (a) What is Boundary layer thickness? Marks 02
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_~Ab) Explain in brief von karman Momentum integral equation for boundary layer flow.
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}}(’f ) (a) Explain in brief strong hydraulic jump. Marks 02
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Jb) A 4.0 m wide rectangular channel convey 20 m’/sec of water at a depth of 2.0 m. Calculate
(i) specific energy and critical depth (ii) critical velocity and minimum specific energy.
Also compute the Froude number and comment on the nature of flow.
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}2’(2) (a) Explain in brief critical flow. Marks 02
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/{FIS) Derive an expression for gradually varied flow. Marks 06
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Unit-IV
_QA11) (a) Discuss the factor which affect the magnitude of pressure rise in water hammer in
pipes.
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_~(b) Using Buckingham’s z- theorem, show that the velocity through a circular orifice given
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20) (a) Explein in brief dimensional analysis. Marks 02
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M In the model test of a spillway the discharge and velocity of flow over the model were

3.9m3/sec and 1.5 m/sec respectively. Calculate the velocity and discharge over the
Prototype which is 36 times the model size.
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.Qf 1) (a) What is Tangential flow Turbine?
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_Ab) A turbine is to operate under a head of 25 m at 250 r.p.m. The discharge is 10m*/sec. If
the efficiency is 85%, determine the performance of the turbine under a water head of

20 m.
Head on dunbive H = 25m
Sheed| M| = 2¢0v.p.m.
Discharse & = 10mYsea
0 = 8Q'y.
Head (W) = 2o

Ylo)(\r-"F =

'D

ylc— T\;'P :> P N

‘-" 0-93‘%!0«%0%5-%% 10 ¥ 25
- —.______'_-_-—_‘___—_‘____

1960 /_

P = 268u-¢2 kw

Marks 06

eS|
VIDX €98

|lo 00

Mg




Mz - 250x \Zo =223 Lo cr

Jdz¢
c@r' 5 C_Q_f' = Qu= JHax _(’i__! NXJEB = 8-94m1/ge<_
«’—r’:"L ‘(T,\- A, 25
i : Bk P “E‘fo = 22 4 xg08u. B2
-'. Pz: ]Lqﬂié.?, KA OR PM:) :‘—’éll':_lji’;:} i T:‘TJ._ L é‘;—)
(Q'(2) (a) Discuss cavitations in pump. Marks 02
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/(b) The following data is given for Pelton Wheel turbine:

S.P. of Wheel --—-——-— 9600kW
Heado oo 350m
Speed of Wheel--—---—-- 750 rpm
Speed ratio -~-a-—-—-—- 0.45
Coefficient of velocity =----===-- 0.985
Overall efficiency -----—----—--- 85%

Where jet diameter not to exceed to 1/6 of the wheel diameter
Design Pelton Wheel and find out (i) Wheel diameter (D) (ii) diameter of jet(d)
(iii) size of buckets (iv) number of buckets.
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