50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

15CV43

‘ﬁrectangular channq l'pr

Mﬂle_-l
State and explain Buckingham n-théorem. ¢ (06 Marks)
Derive the scale ratios of the followmg’as per Reynolds modelJaw
(i) Time f )
(v) Work (06 Marks)

A spillway model is constructed such that the ve1001ty and dlscharge in the model are
respectively 2 m/s and«*«i b /s If the velocity in the (prototype is 20 m/s, what is the length
scale ratio and the discharge in the prototype? ‘g u j (04 Marks)

7Y ,
Explain the procedure of determining the-metacenter in the laboratory. (08 Marks)
The efﬁcrency M of a fan depends on densrty p, dynamic -viscosity p of the fluid, angular

velocitya , dlameter D of the rotor anddischarge Q. Express 1 as,
_RQY u } ’
n= D3 2 2
poD

where ¢ is the function.

C Module-2 Y
Differentiate between - o
(1) Hydrauhc ‘mean depth and hydrauhc depth. N
(i)  Steadyflow and unsteady flow,” { \.\\L_l‘,'m :
(i1i) Cr1t1cal flow, subcritical: ﬂow ‘and supercritical ﬂow (06 Marks)
For most economlcal triangular section, show that crest angle is 90°. (04 Marks)
Water is ﬂowmg through a c1rcular open channel at the rate of 500 lIps, when the channel
bed slope i1s 1 in 10000. Manmng s n=0.015. Fmd the diameter of channel if flow depth is
0. 75 times the dlameter (06 Marks)

(%

p @ OR; ?
i» Draw specific energy curve and explain salient points. For

i L 5yc at critical flow condition. Epin = minimum
specific energy; 'y, = Critical depth (10 Marks)
A concrete lmed circular channelof 3.6 m diameter has a bed slope of 1 in 600. Determine

velocity and d1scharge for maximum velocity condition. Chezy’s C = 50. (06 Marks)
Module-3

Derive the relatlonshlp between sequent depths of hydraulic jump in rectangular jump in

terms of approac}nng Froude number. (08 Marks)

A horizontal rectangular channel 4 m wide carries a d1scharge of 16 m®/s. Determine
whether a jump, Occurs at an initial depth of 0.5 m or not. If a jump occurs, determine the
sequent depth and energy loss. (08 Marks)
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OR

a. In a rectangular channel, the Froude number before jump F; = 2.5. Compute the Froude
number after jump. : (04 Marks)

b. Give the classification of GVF profiles with neat skételles. (12 Marks)

Module—4

a. Show that for a free jet of water sr1k1ng at che enter of sem1c1rcular vane the maximum

efficiency occurs when vane velomty is;

(08 Marks)

b. A Jet of water having velocity 45 m/s nnpmges without shock on a ser1es of curved vanes
moving at 15 m/s, the direction/ of motlon of vanes being20° to that of jet. The relative
velocity at the outlet is 0.9 of that at inlet and the absolute” Velocuy of water at the exit is to
be normal to the motion of yanes.-Find : (1) Vane angles at entrance and exit

(08 Marks)

a. Give the classification .of turbines based on d1fferentjcr1ter1a (08 Marks)
b. A penstock suppltes water form a reservoir, the Pelton wheel with a gross head of 500 m.
One third of the _gross head is lost in fr ;"n in the penstock The rate of flow of water
through the- nozzle fitted at the end of the, ppenstock is 2 m 3/s. The angle of deflection of jet is
165° whef* the‘ vanes are stationary. Determine the power given b/yy suater=tQ the runner

and also hydrauhc efficiency. Take ‘CV)— 1.0 and Speed ratlo 0.45,/7<w'E "{; 0

1\\ ,'

fj»“x

%’ Module-5
a. Differentiate between:
(1)  Francis turbme and Kaplan turbine. {*

(i)  Unit d1scharge and actual dxscharge

(i)  Unit speed and specific speed

b. What is draft tube? What are its ﬁ1nct1ons‘? j 4 Marks)
c. A centrifugal pump runnmg at 1450; rpm d1scharges 700° lps agamst a head of 23 m. If the
diameter of the impeller is 250 mm,and width is 50 mm, find the vane angle at the outer

X,

perlphery Take Ny, =75%. ) Vo (06 Marks)

(06 Marks)

eﬁne (1) Suctiom head (11)?;;;D§l‘1very head, (111) Static head

(@iv) Manometnc head (04 Marks)
c. A Kaplan turbme produces 60000, kW power under net head of 25 m with an overall
efficiency of 90% Taking speed ‘ratio = 1.6 and flow ratio = 0.5 with hub diameter = 0.35
times dlameter«f find the diameter-and speed of the turbine. (06 Marks)

&

&
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