Department of Civil Engineering
Institute of Technoivgy, GGV
B.Tech. Third Year {V" Sem.]
Subject: Fluid Mechanics II
Maximum Masks: 60
Note: (i) Section-A. all questions carry equal marks, 02 Marks allotted for each question.
(i1} Section-B. Attempt any one question from each Unit. All question carry equal Marks.

SECTION - A
(1) The flow in pipe is said to be turbulent when Reynolds number is
(a) Less than 1000 (b) Equal 10 2000 &7 Greater than 4000 (d) none of these
Q(2) The velovity distribution in rough pipes
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Q(3)The pressure drag depends upon:
(a) shear stresses generated on the body surface (b) weight component in flow direction
i,e{ separation of boundary layer and size of wake  (d) none

Q(4) The wake
(a) always occurs before a separation point \fb‘j'/ always cceurs afier a separation point
(¢} is a region of high pressure iniensity (d) none of the above

Q(5) For Strong jump encrgy dissipation %o is
(a) 30 57 85 (c) 45 (d) 10

Q(6) When Froude Number is in between 2.5 10 4.5, type of jump is
Cseillating Jump (b} Strong Jump (¢) Uniform Jump () Weak Jump
Q(7; The pressure wave in a fluid medium travels as a sound wave, the velocity of which is
given by: )
darC=K /p (b) C= Vp/K {(¢) C= pK (d) C=K/p
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
terdetermining the dimensionless groups from the given variables
{d) the exact formulation of a physical phenomenon
Q(9) The specific speed of wrbine ( N=Speed. P=Power, H=Head)
(a) NyP/HY AT NPT () PaN/E (d) PNN/H"
Q(10) Comparzd to cylindrical draft tube, a tapered draft tube
(a) prevent haramer blow and surges
{b) responds better to load fluctuations
r\,(ﬁrtffnv-:n more of Kinetic head into pressurc head
(d} prevents cavitation even under reducad discharges



SECTION-B

Unit-I
Q (1){a) Explain in brief shear velocity. Marks 02
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{b) In a smooth pipe of diameter 0.5 and length 1000 m water is flowing
at the rate of 0.05 m’/sec. Assuming the kinematic viscosity of water as 0.02 stokes.
find :
(i) Head lost due to friction
(ii}  Wall shear stress

{iii)  Centerline Velocity
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(4114
O (2 () What 1@ Aging i pipes? Marks (12
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(b) The velocity of Mlow in a badly corroded & em pipe is found to increase 25% us u pilot 707"

tubre is moved from a point Tem from the wall to o point 2 em from the wall. Estimite
the height of roughness element.
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Unit-11
L () What 15 Boundary layer thickness? Marks 02
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(b) Explain in brief von karman Momentum integral equation for boundary layer flow.
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OR
Q (2) (a) Explain in brief local friction coefficient. Marks 02
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(b) The velocity distribution in the boundary layer is given by E = (y/8)""" Find out

Momentum thickness and energy thickness. Marks 06
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Unit-111

£ 0y dadWhat is hump, & Marks 02
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{h) Find out the u\tr.u'uw.ﬂ'ltl'hﬂ relntive loss of cnergy (AF/E) in hydraulie jump
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8]
O 2y G Baplain in briel stendy hyvdroulic jump.
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Unit-IV
Q (1) (a) Discuss the factor which affect the magnitude of pressure rise in water hammer in
pipes. Marks 02
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Fig. 11.32 Water bammer,

The pressure rise due to water hammer depends upon : (i) the velocity of flow of water in pipe. (if)
the length of pipe, (iii) time taken 1o close the valve, (iv) elastic properties of the material ut’ the pipe.
The following cases of water hammer in pipes will be considered ;

(b) What do you mean by repeating variables how are the repeating variables selected for
dimensional analysis.
Marks 06
Method for selection of repeating variables
I As far as possible, the dependent variable should not be selected as repeating variable.
2. The repeating variables should be choosen in such a way that one variable contains geometric
property, other variable contains flow property and third variable contains fluid property.
Variables with Geometric Property are

(i) Length, (if) d (1if) Height, H etc.
Variables with flow property are
(f) Velocity, V ' (i) Acceleration etc.

Variables with fluid property : (1) , (if) p. (i) @ etc.

3. The repeating varizbles sclected should not form a dimensionless group.

4. The repeating variables together must have the same number of fundamental dimensions.
3. No two repeating variables should have the same dimensions.

OR
Q(2) (a) Explain in brief dimensional analysis. Marks 02

In engineering the application of fluid mechanics in designs make much of the use of
empirical results from a lot of experiments. This data is often difficult to present in a
readable form. Even from graphs it may be difficult to interpret. Dimensional analysis
provides a strategy for choosing relevant data and how it should be presented. This is a
useful technique in all experimentally based areas of engineering. If it is possible to
identify the factors involved in a physical situation, dimensional analysis can form a
relationship between them. The resulting expressions may not at first sight appear

rigorous but these qualitative results converted to quantitative forms can be used to
obtain any unknown factors from experimental analysis.



(b) 15 m long and 7.2 m high spillway discharges 94 m®/sec of water under a head of 2.0
m. Ifa 1: 9 scale model of this spillway is to be constructed, determine model
dimensions, head over spillway model and the model discharge. If the model
experiences a force of 7500N, determine to corresponding force on the prototype.
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Q (1) (a) What is Tangential flow Turbine? Marks 02

Tangential low turbines: In this type of turbines. the water strikes the runer in the
direction of tangent o the whel. Example: Pelton whel turbine.



(b) 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.
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OR
Q (2} (a) Discuss cavitations in pump. Marks 02

Pump cavitation is the formation and subsequent collapse or implasion of vapor bubbles in a
pump. it occurs when the absolute pressure on the liquid falls below the liquid's vapor pressure.
When the vapor bubbles collapse with high encugh frequency, it sounds like marbles and rocks
are moving through the pump. If the vapor bubbles collapse with high enough energy, they can
remove metal from the internal casing wall, and leave indent marks appearing like blows from a

large ball pein hamimer,



(b) Explain in brief classification of pumps. Marks 06
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Explain: (a) Positive Displacement Pump
(i) Reciprocating Pump
(ii) Rotary Pump
(b) Kinetic Pump
(i) Centrifugal Pump
(i) Frictional Pump

(iii) Special Pump



