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B}gﬁr’th Semester B.E. Degree Examlnatlon, ﬂec.2023/J an.2024

‘m M\M"" "'%W ?‘e

N Applied Hydraullcs

Max. Marks: 100

50, will be treated as malpractice.

ffv (10 Marks)
= . arks
*7 28D
I c. Explain detail the S ablhty of submerged and ﬂoatmg bodies. (06 Marks)

cyhnderd 0.6. A ‘ (08 Marks)
b. A 1:10 scale model of a submarme movmg far belo X, "e surface of water is tested ina wind

water in the tunnel. Also ‘determine the ratio f the drag for the:model and prototype.
Kinematic Vlscos1ty yseawate, = 1.121 5. 10 2/sec Ywater = 1 x 10°% 2/sec

,,,,

Pseawater = 1027kg/m Pwater = 1000kg/m (08 Marks)

C. List and explain.the selection of repeating variables m Bucklngham s Pi theorem of
dimensional analysis. (04 Marks)

... Module-2

3 a. What is a most economical channel section? With usual notations derive the conditions for a
most economlcal trapezo1da lc annel sectxon (06 Marks)

b. (05 Marks)

& ter flows in a trapezmdal channel haying bottom w1dth 6m, side slopes 2 horizontal to 1

vertical. If is has to“carry a discharge of 65m3/sec compute the bottom slope required to be
. provided. Taking Mannings n = 0.025,Agdepth of flow =2m. (09 Marks)

OR
4 a. An irrigation channel of trapezmdal section, having side slopes 3 horizontal to 2 vertical is
to carry a flow of 10m*/sec on a longitudinal slope of 1 in 5000. The channel is to be lined
for which the value of ‘friction coefficient in Mannings formula is 1 = 0.012. Find the
dimensions of the most economic section of the channel. (09 Marks)
b. Draw a neat specific energy curve in a flow in a channel section. Mark and explain the
salient points in it. (06 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

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

: . . . %
c. Show that for flow in a rectangular channel section, at critical conditions y, = EE’ where

Ye is the critical depth and E is the energy of flow at critical depth. (05 Marks)
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Module-3
With usual notations derive an expression for hydraulic jump in rectangular channels in term
of Froude’s number. < (09 Marks)
The depth of flow of water, at a certain sect1on ofa reétangular channel of 2m width is 0.3m.
The discharge through the channel is 1. 5m’/sect "etermlne whether a hydraulic jump will
occur, and if so, find the height and loss of energy per kg of water. (06 Marks)
Describe briefly the water curves for a m11d and sleep slopes. (05 Marks)

OR" -
A rectangular channel 7.5m wide has a uniform depth of flow of 2m and has a bed slope of 1
in 3000. If due to weir constructed at the downstream end of the channels water surface at a
section is raised by 0.75m, determine the water surface slope with respect to horizontal at

this section. Assume Mannings:n = (08 Marks)

With usual notations derive xpression for a length of back water curve, in a channel

section. o & (06 Marks)

Explain in brief different types of hydraulic ]ump What are the applications of hydraulic

Jump? (06 Marks)
U Module-4

Give a brief description of impulse momentum equation and what are the practical

04 Marks)

(10 Marks)

Give a brief account on cla531ﬁcat10n of turbines based on different criteria. (06 Marks)
A Pelton wheel has to'be designed for the following data. Power to be developed = 6000kW.

Net head available = 300m, speed =500rpm. Ratio of Jetiid ameter to wheel diameter = 116

and overall efficiency = 85%.

Find the number of jets, dlameter of the jet, di “ée'fer of the wheel and quantity of water

required. (08 Marks)
With a’neat diagram, explaln different components of Pelton wheel. With the help of

velocity triangle find the expression for efficiency of Pelton wheel. (06 Marks)

Module-5

De51gn a Francis rbine runner w1th the followmg data. Net head H = 68m, speed

circumferential area of th nner to be occupied by the thickness of the vanes. Velocity of

flow remains constant throughout and flow is radial at exit. (08 Marks)
Explain the functions of draft tube in reaction turbines. What are its different types explain
with dlagrams ) (04 Marks)

speed ratio of 2 flow ratio of 0. 6 diameter of the boss equal to 0.35 times the diameter of
the runner and an overall efficiency of 90%, calculate the diameter, speed the turbine.
Y (08 Marks)
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OR
With neat diagram, explain the component and worklng of centrlfugal pumps. (06 Marks)
With a neat diagram, derive an expression for minim m starting speed of centrifugal pumps
with usual notations. (04 Marks)
A centrifugal pump is running at 1000rpm. The/outer vane angle of the impeller is 45° and
velocity of flow at outlet is 2.5m/sec. The discharge through the pump is 200 litres/sec.

When the pump is working against a total heéd of 20m. If the manometric efficiency of the
pump is 80% determine: « i

1) The diameter of the impeller \ "
ii)  The width of the impeller at oyﬁitlet“; (10 Marks)
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