HYDRAULICS AND HYDRAULIC MACHINES
Paper Code: ETCE-206
Paper: Hydraulics and Hydraulic Machines
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INSTRUCTIONS TO PAPER SETTERS:
Maximum Marks: 75
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or
short answer type questions. It should be of 25 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every unit
should have two questions. However, student may be asked to attempt only 1 question from each unit. Each
question should be 12.5 marks.
Objective: To get knowledge about characteristics of different flow types, flow through pipes, forces on
submerged bodies and the working of hydraulic machinery. At the end of course the student will have the
knowledge regarding various theories dealing with the flow phenomenon of fluid in pipes and understanding of
basics of the hydro-machinery and the components function and use of different types of turbines and pumps.
UNIT I
Laminar Flow : Flow through circular pipe and parallel plates, Kinetic energy correction factor, Momentum
correction factor; Loss of head due to friction; determination of coefficient of viscosity.
Boundary Layer: Concept and development of boundary layer, Laminar and turbulent boundary layers and
their analysis, boundary layer thickness; Critical Reynolds number; Boundary layer separation and control.
Turbulent flow: Shear stress, velocity distribution in smooth and rough pipes, Resistance of smooth and rough
pipes.
[T1,T2,T3][No. of Hours: 11]
UNIT II
Forces on submerged bodies : Forces exerted by flowing fluid, Concept and expression for Drag and lift;
Pressure drag and friction drag; Stream line and bluff body; Drag on sphere and cylinder, Terminal velocity of a
body, Lift on a circular cylinder, Drag force acting on a rotating cylinder, Development of lift on Airfoil
Flow through pipes: Loss of head / energy in pipes - Major losses-friction loss by Darcy Weisbach formula,
Chezy’s formula; Types of minor losses; Hydraulic gradient and total energy line, Flow through siphon, Pipes in
series, concept of equivalent pipe, flow through parallel and branched pipes; Water hammer in pipes, sudden
and gradual closure of valve; Analysis of Pipe network using Hardy Cross method; Use of EPANET software
for pipe flow analysis.
[T1,T2,T3][No. of Hours: 12]
UNIT III
Hydraulic machines: General layout of hydroelectric power plant, classification of hydraulic turbines, Pelton
turbine and its main parts, Analysis and design of Pelton turbine for jet diameter, wheel diameter, width, depth
and number of buckets; Hydraulic, mechanical and overall efficiencies of turbine, Introduction to other turbines
like Francis and Kaplan turbines, Specific speed and its significance, characteristic curves of turbines.
[T2,T3][No. of Hours: 11]
UNIT IV
Centrifugal pumps: Main parts; Head, efficiencies and work done computations, minimum speed for starting a
centrifugal pump, specific speed, centrifugal pump; Cavitations in turbines and centrifugal pumps and their
effects and precautions, Computation for maximum suction lift.
Reciprocating pumps: Main parts of Reciprocating pump, discharge, work done and power required to drive a
double acting pump, Velocity and acceleration in suction and delivery pipes, Indicator diagram and its utility,
Air vessels.
[T1,T2][No. of Hours: 10]
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