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I nstructions to the candidates:

1) Answer Q1lorQ2 Q03of Q4,Q50r Q6and Q.7 or Q.8.

2) Answerst@ theall gquestions should be written in single answer - book.

3) Neat diggr&am mustbe drawn wherever necessary.

4) Figuréstotheright indicate full marks.

5) Useof jogarithmic tables, slide rule, Moallier charts, electroni¢{gocket calculator

(norpf ogrammable) and steam tablesis allowed.
6) Assume suitable data, if necessary.

Q1) a) Using Buckingham - Pi method, preye that th¢’drag force F on a sphere
of diameter D moving at a constarit speed Vothrough a fluid of density p

and dynamic viscosity u may bexexpressed as [8]
F=pV2D?¢ P
P pVD

b) Explain following similanities-asapplicable to model studies: [4]

1)  kinematic similarity
i)  dynamic similarity

c) The velocity distributior in boundary layer is given by

u_y

U o6
Calculate displacement and momentum thickness, [6]

OR
1

Q2) a) The velocity and discharge for a 10 scale thodel ofaspillway are 0.45m/
sec and 0.102 m3/sec, respectively. Cal¢ulatecorresponding velocity
and discharge in the prototype. [6]
b) Explain the growth of boundary layer over a thin flat plate held parallel to
the direction of flow in a real fluid. [6]
c) Derive an expression for displacementthickness. [6]

PT.O.



Q3) a)
b)

Q4) a)
b)

Q5) a)
b)
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Explain in brief Moody’s diagram. [7]

The difference of water levels ofdwo reservoirs is 8m They are connected
by a 40 m long pipe. For the fitst 25m length, the diameter of the pipe is
120 mm and for the remainitig)length, the diameter is 200 mm, the change
in diameter being Sudden.'¢alculate the discharge into the reservoir. Also
calculate head-ass inAndividual pipe Take Darcy - Weisbach friction
factor f= 0.032;"Neglect minor losses. [8]

Draw typicalvelocity distribution diagrams for fully developed laminar
and torbulent flow through pipe. Also state the nature @t velocity profile
for€ach: [2]

OR
Explain in brief all types of mineslosses.n pipe. [6]

Prove that for steady unifornyylaminar flow through circular pipe, the
velocity distribution diagras is parabolic. [9]

Calculate the value of-Dary Weisbach friction factor if Reynold’s Number
for flow through pipe.is 100. [2]

Explain specific energy curve. [5]

A trapezoidal channel has side slope of V : 0.75 H dnid the slgpe of the
channel bottom is 1: 2000. Determine the dimensions gfmost effCient channel
section, if it has to carry water at 0.5 m*/sec. Take.Cheézy’s\¢ = 80. [8]

A triangular gutter of 60° angle conveys wkater at a Uniform depth of

0.3m. If bed slope is 1 in 150, calculate discharge:Take Manning’s n =
0.018. [5]

OR



Q6) a)

b)

Q7) a)
b)

Q8) a)

b)
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Derive Chezy’s formula for uniform flow through open channel. [8]
Write five characteristics of critieal flow in open channel. [9]

Water flows at the rate of 16n1°/sec in a rectangular channel 10 m wide at
a velocity of 1.6m/sycaleidate

1)  specific efiergy.head,
i)  Frgude’Number and state the type of flow. [5]
Derive dynainic equation of GVF. [9]

Aflat plate’l m x1 m moves through air of density 1.15%g/m?*at 36kmph.
Deterriine:

1)+, drag force

i)  lift force

) resultant force

iv) power required to mathtain the plate in motion.

Take C, = 0.18, C_ 7 0:70. [8]
OR

In a wide rectangulaiehannel of 100 m wide and 3m deep has an ayerage
bed slope of 0.000%; Estimate the length of the GVE.profile produced
by a low weir which raises the water surface just upstréam of toby 1.5 m.
Take Manning’ s n=0.035. Use direct step method and take two steps
only. Sketch the water surface profile. [10]

Differentiate between stream lined and bluff bady withysuitable sketches.
[4]
Draw a neat figure showing variation/of’drag~coefficient (C,) with

Reynold’s Number (R,) for flow aropind*a sphefe of real fluid. Show
appropriate vales of C_ and Re. [3]
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