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Note 1) Questlon paper otisidts of PartA Part B. et N

i1) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.

ii1) In Part B, Answer any one question from each unit. Each question carries 10 marks
and may have a, b as sub questions.

e PART-A

-:'fl__':(ZS Marks): /'

""Deﬁne Reynolds numbcr S N -
[Nlustrate the velocity distribution pattern in various channel sectlons [
What is meant by a positive surge? [
List out the different types of channel bottom slopes. [
Define dynamic similarity. [
What are the dimensions of modulus of elasticity and krnematrc V1scos1ty‘? [3]
__..-Derme the gross head of a hydraufic turbine. WA U ri
“What is “cavitation”.and Thoma’s. cavrtanon factor" [
Define slip and negative slip. o [
List the advantages of centrifugal pumps over reciprocating pump. [

PART -B
(50 Marks)

+ 2.a)  Derive the correlation between roug,hness factor A and Mannmg s coefﬁc:ent n’;

s .open channel flow. @ .. '- - i
“b)  A-channelhas veitical’ Walls 1.2 m apart and a sernrcrrcuiar rnvert lf the eenterhne depth“-
1s 0.9 m and the bed slope is 1 in 2500, find the discharge using Chezy’s formula with C
=54. [5+5]

OR
An earthen channel with a base width 2 m and side slope 1 horizontal to 2 vertical carries
water with a depth.of 1 m. The bed slope is 1 in 625. Calculate the dlscharge ifn= O 03,

{Also calculate the average shear stress at the chaniel boundary P
‘A.trapezoidal chaniiel having bottom width 6 m-and side slopes ‘of 2 horlzontal to.k /
vertical is laid on a bottom slope of 0.0016. If it carries a uniform flow of water at the
rate of 10 m>/s, compute the normal depth and the mean velocity of flow. Take Manning’s
n as 0.025. [5+5]

~4.a)  Explain the different types of hydraulrc jumps with a neat illustration. .
: A rectangular ﬂu me 2 ny w1de cames drscharge at the rate of 2 m3/ ¢ The. bed s]ope of the--.,.__

the sectron downstream where the depth of ﬂow is 0. 9 m. Solve by s1ngle step method
Assume rugosity coefficient as 0.014. Is the slope of the channel mild or steep? How is
this type of surface profile classified? [5+5]
OR
5a) A rectangular channel 7.5 m wide has a uniform depth of flow of 2.0 m and has a bed
e stope of 1 in 3000-1f due'to weir constructed at the downstream end of the channel, water.  +
S S Y surface at a section is raised by 0.75 m, determine the water surface. s! ope wrth respect to; A
et horizontal'at this section. Assume Manhing’s n = 0.02: ' e
b)  State the practical applications of hydraulic jumps. [5+5]




b)

9.a)

Wr1te a short note on Raylelgh method of d1mens1onal analys1s

A jet of water 75 mm diameter having a velocity of 20 m/s, strikes normally a flat smooth
plate. Determine the thrust on the plate (i) if the plate is at rest, (ii) if the plate is moving
in the same direction as the jet with a velocity of 5 m/s. Also find the work done per
second on the plate in each case and the efﬁcrency of the Jet when the plate is moving.

OR

.' What are the two nain categorles oft hydrauhc models. and how do they dlffer in purpose

methodology, and application?

A jet of water moving at 20 m/s impinges on a symmetrical curved vane shaped to deflect
the jet through 120° (that is the vane angles 6 and ¢ are each equal to 30°). If the vane is
moving at 5 m/s, find the angle of the jet so that there is no shock at inlet. Also determine

the, abso]ute Velocrty of exrt in magmtude and d1rect10n, and the work done 5+5]_

:"'Determme the efﬁuency of a Kaplan:mrbme developmg"3000 kW under“a'net head of /

5 m. It is provided with a draft tube with its inlet (diameter 3 m) set 1.6 m above the tail
race level. A vacuum gage connected to the draft tube indicates a reading of 5 m of water.
Assume draft tube efficiency as 78%.

A 90 MW hydroelectric plant is installed with reaction turbines with head = 26.5 m,
overall efficiency = 85%, speed ratio (based on outer dlameter) 2.0, flow ratio = 0.65,

:..--diameter of boss =0: 35 R, external d1ameter of runner The turblne runner 1s of prope]ler'--.___

of turbines needed [5+5]"

OR
A Pelton wheel has a mean bucket speed of 12 m/s and is supplied with water at a rate of
750 liters per second under a head of 35 m. If the bucket deflects the jet through an angle
of 160°, find the power developed by the turbine and its hydraulic efficiency. Take the

I_.Loefﬁuent of velocity as*0.98. Negleet friction in the bucket. Also, determme the overall.._l
-efficiency of the turbing.if.its mechamca] efﬁc1ency is 8(}% ' L L
Calculate the valtie of Thoma’s cavitation parameter for a Kaplan turblne hav1ng a non—‘

dimensional specific speed of 19.36 and suction specific speed of 17.6. [5+5]

What are the various types of centrifugal pumps? Explain each type with the help of a
clear diagram.
A-single-acting reciprocating pump. has a piston of .diameter 150 mm and a stroke.of

:_flength 250 mm. The piston makes 50 double strokes per:minute. The suction and delivery
‘heads are 5 m and.15'm respectively. Find (1) discharge capacity of the pump in litres-per

minute; (i1) force required to work the piston during the suction and delivery strokes if

the efficiency of suction and delivery strokes are 60% and 75% respectively; and

(ii1) power required to operate the pump. [5+5]
OR

What are the different types of losses in a centrifugal pump?

A doub]e act1ng pump 11a.s a bore of 0.2, m and stroke of O 4 m. The sucnon pipe has a'--.,__

air Vessel when the crank makes angles of 30°, 90° and 120° w1th inner dead center
Determine also the crank angles at which there is no flow to or from the air vessel. Take
the speed as 120 rpm, and assume that the plunger has simple harmonic motion. [5+5]
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