Important 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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Semester B.E. Degree Examina’tibn, July/August 2022
Applied Hydraulics

A Max. Marks: 100

Note: Answer any FIVE full questions; choosing ONE full question from each module.

Module-1

Define repeating variables. Whatare the guidelines for sclectmg repeating variables?
(06 Marks)

Derive the scale ratios for the following quantities as per Froude model law:

(1) Velocity (i1) Dlagharga (iii) Force . (iv) Pressure (08 Marks)
A spillway model is constructed in the 1abo1at01y such that the velocity and discharge in the
model are respectwely 2 m/s and 2.5 m*/s. If the velocity in the prototype is 40 m/s, what is

the scale ratio and. the discharge in the prototype? (06 Marks)
OR

Defines (i) Meta center (i) Melacentnc height. Explam hOW these are used to check the

stability of floating bodies. - (06 Marks)

The resisting torque T against the motion of a shaft in a luandtcd bearing depends on
viscosity p, the rotational. speed N, the diameter D and bearing pressure p. Show that

e

T = uND’. cb[ F;\J whex,e d) 1epr(,scntb function. (08 Marks)
]J,.

Find the volume of water displaced and posmon of center of buoyancy for a wooden block
of density 650 kb/m swhen it floats in water honzontally The width of block is 2.5 m, depth
1s 1.5 m and leuath 1s 6m. _ (06 Marks)

Module-2 .0
Distinguish between: . &
(i) Gradually varied flow and rapidly varied flow
(ii) .Total energy and specific energy ”
(111) Subcritical flow and supercritical flow (06 Marks)
The discharge of water through a rectangpular channel of 8m width is 16 m®/s when the depth
of water is 1.2 m..Calculate: &
(i)  Specific energy
(ii) Critical depth and critical velocxty
(iii) Minimum specific energy (06 Marks)
For most economical trapezoidal section, prove that half of top width is equal to side slope
length. Also show that hydraulic mean depth is equal to half of the flow depth. (08 Marks)

OR
List the conditions at critical point on specific energy curve. (04 Marks)
Derive Chezy S, equation for uniform rate of flow in a channel. Hence write Manning’s
equation. (08 Marks)

A rectangular channel 6m wide and 1m depth of water has a bed slope of 1 in 900 and

n = 0.0]2. Determine the discharge. What will be the dimensions of this channel for

mammum chscharge" Also compute percentage increase in discharge. (08 Marks)
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Module-3
Define hydraulic jump. List the application of hydraulic jump:: (04 Marks)
Derive dynamic or differential equation for GVF. \ (08 Marks)

A rectangular channel 8m wide discharges water witha depth of 0.4 m. If the critical depth
of flow is 0.8 m, compute the depth of flow after jump, if jump occurs. Further, also

calculate energy loss. My, (08 Marks)
OR F

Give the flow depth condition for M1, S3,C1, H2 water surface pxoﬁles (04 Marks)

Derive the relationship between conlugdte depths in case of a hydraulic jump in a

rectangular channel. (08 Marks)

A rectangular channel with bottom W1dth 4m and bed slope 0.0008 has a discharge of
m®/s. The depth of flow at.a certain section in GVF is 0.5.m. Ifn = 0.016, identify type
of profile. (08 Marks)

S Module-4
Define efficiencies of turbmcs and give relationship between them. (05 Marks)
Show that the maximum efficiency of jet striking at the center of series of symmetrical

curves vanes 18 nmax = (1 +cosB) F (08 Marks)
A pelton Wheel turbine haq to be designed for the following specification:
Shaft pnwer = 12000 KW, Head = 380 m, speed = 750 rpm, 110 =85%, d = —0 Cyv =098,

C,= O 45 Determine: (1) Runner diameter (i) Jet dlaméter (ii1) Number ofjets (07 Marks)

OR . ,
State impulse- momcntum Lq11d[10n Give its applications. (04 Marks)
Sketch and explain g,cncrai layout of hydroclectmc power plant. (06 Marks)

A jet of water moving at 15 m/s impinges on a symmetrically curved moving vane
tangentially to deflect the jet through 120°, the velocity of vane'is 5 m/s. Find the angle of
jet so that there is no shock. What.is the absolute velocity of jet at exit in magnitude and
direction? Also compute work done per N of water. .« (10 Marks)

" Module-5
Define dmﬁ tube. List its fifictions. ‘ (04 Marks)
Compute the minimum starting speed of a_centrifugal pump having 90 cm and 45 cm as

1mpcllcr diameters at outlet'and inlet working against 10m head. (06 Marks)
“ The inner and outer diameter of an inward flow Francis turbine are 0.6 m and 1 m,

respectively. The width at both inlet and outlet is 12 cm. The head over the turbine is 9m.
Hydraulic efficiency= 90%, Vane angle at outlet is 20° and discharge at outlet is radial with
flow velocity of2.7 m/s. Compute:

(1) Guide'blade anglc (11) Vane angle at mlet (1i1) Speed of turbine
(iv) Discharge (v) Water power (10 Marks)
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Explain with sketch various components of a centrifugal pump. (07 Marks)

A centrifugal pump is to delivery 0.15 m’ Ys at a speed of 1450 rpm against a head of 25 m.
The impeller diameter is 250 mm and width is 50 mm at outlet. Nyan = 75%. Determine the

vane angle at the outer periphery of impeller. (08 Marks)
Write a note of multistage centrifugal pumps. (05 Marks)
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