flmportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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iii) Distorted and ‘undistorted model. (06 Marks)
State and cxplaln Buckingham’s T - theorem. (06 Marks)
A 7.2m high-and 15m long spillway dlscharges 94 m’/sec of water under a head of 2m. If a
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1 : 9 scale model of this spillway:is to be constructed, determine model dimensions,
headover the spillway model and model discharge. If modcl ‘experiences a force of 7500N,
determine force on the prototype. (08 Marks)

OR {
Define : i) Center of Bugyancy ii) meta center. How they are used to 1dent1fy the equilibrium
condition of floating bodies. : (06 Marks)
A body of cross sectlonal area 2m” and dep '5m has spec1ﬁc ,,,,gravn:y 0.8. Determine the
depth of immersion.of the body. B o (04 Marks)

- A solid cyhndfer of dia 4.0m has (% helght of 4.0m. Find the meta-centric height of the

cylinder. If the specific gravity of the material of cylmrder = 0.6 and it is floating in water
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with its axis vertical. State whether the equilibrium is stable or unstable. (10 Marks)

Module-2

Distinguish between open 1 annél flow and: flow-through plpes (05 Marks)
Derive the relationship between flow depth ‘y’ and radius ‘r’ in a circular open channel for
maximum Velomty for most economical sectlon (05 Marks)

A canal of trapezmdal section has bed width of 8m and bed slope of 1 in 4000. If the depth

of flow is 2.4m and side slopes of' the channel are 1H to 3V, then determine the average
velocity and the discharge carried. by the channel. Also compute the average shear stress at
the channel boundary. Take C 56. (10 Marks)
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OR
What is specific energy curve‘7 Explain the salient features of the curve. (05 Marks)
Compute the bed slope of trapezoidal section channel of bed width 6m, depth of water 3m
and side slope of. 3H to 4V, where the discharge through the channel is 30m*/sec. Take
C=170. . (08 Marks)
A trapezmdal channel with side slope of 1 to 1 is to be designed to carry 10m*/sec at a
velocity Qf Jm/sec so that the amount of concrete lining for the bed and sides is the
mlmmum ‘Compute the area of lining required for one meter length of channel. (07 Marks)
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Module-3 :
Explain term standing wave. Discuss an expression for th depth of standing wave in terms
of the upstream side Froude numbers. (10 Marks)
Determine the length of the back water curve caused by an afflux of 2.0m in a rectangular
channel of width 40m and depth 2.5m. The slope Of the bed is given as 1 in 11000. Take

Manning’s N = 0.03. (10 Marks)

With neat sketch, explain classification ofchannel bottom slopes and surface profiles.
. (10 Marks)

......

jump will occur, and 1f so, ﬁnd its hélght and loss of energy per kg of water. Also determine

the power lost in the hydrauhc ump (10 Marks)
& Module-4

Show that the maximum efﬁmency of jet striking:at’ 'the center of a symmetrical moving

curved vane is ( ’)(60%) s (10 Marks)

Water available for a pelton wheel is 4 cumec and the total head from the reservoir to the
nozzle is 250m; The turbine has two runners with two jet per runners. All the four jets have
:'” 1ameter The pipe line is 3000m long. The efficiency of power transmission
through the pipe line and the nozz”ie is 91% and efficiency-of each runners is 90%. The
velocity ‘coefficient of each nozzle is 10.975 and co- efﬁ ent of fnct10n ‘4f’ for the pipe is
0.0045. Determine : “

i) Power developed by turbine
ii) The diameter of the jet
iii) Diameter of the pipe:line.
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component. Alsafdeﬁne different heads b4 (10 Marks)
A jet water moving at 12m/sec, impinges on vane shaped to deflect the jet through 120°
when statlonary If the vane is moving at Sm/sec, find the angle of the jet so that there is no
shocksat mnlet. What is the absolute velocity of the jet-at exit in magnitude and direction and
the work done per second pef unit weight of water striking per second. Assume that vane is

smooth. (10 Marks)
» “ Module’s

Define draft tube.. xplain its function. Draw neat sketch of types of draft tubes. (06 Marks)
Derive on equat1qn for specific speed ofa turbine. (06 Marks)

A Kaplan turbine develops 2464 7.6, KW power at an average head of 39 m. Assuming the
speed ratio: of,;\ flow ratio of 0.6 ‘diameter of boss equals to 0.35 times the diameter of
runner and an overall efﬁcmncy of 90%, calculate the diameter, speed and specific speed of

the turbine. e v (08 Marks)
U, OR

Derive on express1on for the minimum starting speed for a centrifugal pump. (06 Marks)

Define multistage: §éntnmgal pump. With neat sketch, explain the multistage centrifugal

pumps used fot, i) high heads ii) high discharge. (08 Marks)

A multxstage centnfugal pump is requu'ed to lLift 0. 04m3/sec of water against a head of 700m

requlred 1f the specific speed is not less than 25. (06 Marks)
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