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Hydraulics and Hydraulic Machines
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Note: i) Answer FIVE full questions, selecting ONE full question from each unit.
ii) Missing data may be suitably assumed.
UNIT -1

1.a In what ways the Open channel flow differ from floav in closed conduits? 6
b. Show that for a rectangular channel with given aeaost economical when hydraulic radius
is half of depth flow.
c. A power canal of trapezoidal section has to be watea through hard clay at the least cost.
Determine the dimensions of the channel. Givenhdisge equal to 14 s, bed slope 1:2500 8
and Manning’s N = 0.020.
2 a. Define specific energy. Draw specific enadgygram. Explain all the details.
b. Show that the hydraulic Jump in a rectangular chhrthe alternate depths are related by

expressiory, = %(«/H 8F/ —1) with usual notations.

c. Water flows at the rate of 16/m1in a channel 10 m wide at a velocity of 1.6 ralculate

6

specific energy head. Find also the critical degk,critical velocity and the minimum value 8
of the specific energy head.
UNIT - 11
3 a. What is dimensional analysis? Enumerate $bs af dimensional analysis.
b. Explain Rayleigh’s method of dimensional analysis. 6
c. The resisting force of a suspersonic plaming flight can be considered as dependent on the
length of the aircraft L, Velocity V, Viscosity, mass densitp, Bulk modulus K. Express the 8
fundamental relationship between resisting forae their variables.
4 a. What do you mean by similihide? Explain diéf# types of similarities.
b. What is meant by distorted model? Explain its atevges and disadvantages.
c. In 1 in 40 model of spillway, the velocitpdadischarge are 2 m/s and 2.8/snFind the
corresponding velocity and discharge in the prqtety
UNIT - 11
5a. Prove that the force exerted by a jet of watea fixed semi circular plate in the direction of
jet when the jet strikes at the centre of the seuitar plate is two times the force exerted by 10

the Jet on a fixed vertical plate.
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b.

A Jet of water having a velocity of 20 m/sk&r a curved vane, which is moving with a
velocity of 10 m/s. The jet makes an angle of\2i®R the direction of motion of Vane at inlet

and leaves at an angle of 130° to the directianation of Vane at outlet. Calculate; 10
i) Vane angles so that water enters and leavesutitthock.

i) Work done per second per unit weight of wateikeng the Vane/second.

Show that when a jet of water impinges onreesef curved vanes, maximum efficiency is
obtained when the vane is semicircular and velamifet is double the velocity of Vane.

A jet of water of diameter 75 mm strikes a curvéateat its centre with a velocity of 20 m/s.

The curved plate is at its centre with a velocity8an/s in the direction of the jet. The jet is

deflected through an angle of 165°. Assuming théemmooth. Find; 10
(i) The force exerted on the plate in the directbfet (i) Power of the Jet
(iii) Efficiency of jet.
UNIT -1V
Explain the classifications of turbines. 6

Describe briefly the functions of various qmments of Pelton wheel turbine with neat
sketch.
A Pelton wheel is to be designed for the feitay specifications: shaft power = 11772 kW,

head = 380 m, speed = 750 rpmg,= 86% and Jet diat" of wheel dia. Determine; 3
6

(i) Wheel dia (ii) Number of Jets (iii) dia of J@take G = 0.985 andp = 0.45.
Compare Francies turbine with Kaplan turbine. 6
With a neat sketch explain the componentsefancis turbine.
The hub diameter of a Kaplan turbine workungder a head of 12 m is 0.35 times the
diameter of the runner. The turbine is the runr@h@00 rpm. If the vane angle of the extreme
edge of runner at outlet is 15° and flow ratio fin€; 8
(i) Diameter of the runner (i))dxneter of the boss
(iif) Discharge through the runner. Velocity of wihat outlet is given as zero.

UNIT -V

. What is a draft tube? What are its functions? Skdifferent types of draft tube.

Define specific speed. Derive the equation for gpespeed. 6
A turbine is to operate under a head of 2&tr800 rpm. The discharge is 9 cumecs. If the

efficiency is 90%. Determine the performance ofttivbine under a head of 20 m.

. Explain the working of centrifugal pump with a shtet 6
. Derive the expression for minimum speed of startihg centrifugal pump.
. A centrifugal pump running at 1450 rpm discharg#8 liter/sec against a head of 23 m. If the

diameter of the impeller is 250 mm and its widttb@&smm, find the Vane angle at the outer 8

periphery. The manometric efficiency of the pum@58s.

* k k%



