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Course Objectives:

1. To introduce fundamental fluid properties, fluid statics concepts, and methods of pressure
measurement.

2. Toexplain fluid kinematics and dynamics, including flow classification, governing equations, and their
applications.

3. To develop understanding of flow through pipes, including energy losses, flow regimes, and pipe
network analysis.

4. To study open channel flow characteristics, critical flow computation, and flow measurement
techniques.

5. To familiarize students with hydraulic turbines, pumps, their working principles, design, and
performance characteristics.

Course Outcomes:
At the end of the course, the student will be able to
1. Identify and explain physical properties of fluids, fluid statics principles, and analyze forces on
submerged surfaces.
2. Apply fluid kinematics and dynamics principles to classify flow types and solve problems using
continuity, Bernoulli, and momentum equations.
3. Analyze pipe flow systems by calculating major and minor losses, understanding laminar and
turbulent flows, and solving pipe network problems.
4. Evaluate open channel flow parameters, classify flow regimes, and design hydraulic structures like
weirs and notches.
5. Understand the operation and efficiency of hydraulic turbines and pumps, interpret characteristic
curves, and address issues like cavitation and surge.

Unit 1 Basic Definitions and Fluid statics 12
Properties of fluids: mass density, specific weight, specific volume, specific gravity, viscosity,
compressibility, vapor pressure, surface tension and capillarity. Pressure measurement devices -
manometers, pressure gauges.

Fluid statics: Fluid Pressure, Pressure at a point, Hydrostatic law, Pascal’s law, Atmospheric, Gauge and

Absolute pressure, Equation of state, Hydrostatic forces on submerged plane and curved surfaces, Total
pressure and Centre of Pressure, Practical applications-Dams and Gates, Buyoyancy, Buyoyant force,
Centre of Buoyancy.

Unit 2 Fluid Kinematics and Fluid Dynamics 12
Fluid Kinematics : Classification of fluid flow-Steady and Unsteady flow, Uniform and Non-uniform flow,
Laminar and Turbulent flow, Rotational and Irrotational flow, One, two and three dimensional flows; Stream
line, Path line and stream tube, Velocity, Acceleration and rotation of fluid particles

Fluid Dynamics : Derivation of continuity equation-one-dimensional, three dimensional; stream function,
velocity potential; Flow net-uses. Euler’s Equation, Bernoulli’s Equation, Applications of Bernoulli’s equation-
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Venturimeter, Orifice Meter and Pitot tube, Momentum equation, Momentum correction factor,
Applications of momentum equation.

Unit 3 Flow through pipes 12
Reynold’s experiment, energy losses-major and minor losses; Laws of fluid friction; Darcy-Weisbach
equation, Hydraulic Grade Line and Total Energy Line; Pipes in series and parallel; Equivalent pipe, Branched
pipe, Siphon, Water Hammer in pipes,

Laminar flow-Laminar flow through circular pipes-Hazen poiseuille law; Laminar flow between parallel
plates-Bothplates at rest, one plate moving and other at rest, Turbulent flow-Hydrodynamically smooth and
rough boundaries, resistance to flow of fluid in smooth and rough pipes, Moody’sdiagram

Unit 4 Open Channel Flow 12
Types of channels — Velocity distribution — Chezy’s, Manning’s and Bazin’s formulae for uniform flow — Most
Economical sections - Critical flow — Specific Energy - Critical depth — Computation of critical depth — Critical,
subcritical and super critical flows — Velocity measuring instruments. Non uniform flow - Dynamic equation
for gradually varied flow - Mild, critical, steep, horizontal and adverse slopes — Surface profiles - Rapidly varied
flow - Hydraulic jump and its applications - Energy dissipation

Weirs and notches: Flow over Notches and Weirs: Types of Notches and Weirs; Flow over - Rectangular,
Triangular, Trapezoidal Notches and Weirs.

Dimensional Analysis :methods of Dimension Analysis, types of Similarities and Similarity Laws

Unit 5 Hydraulic Turbines and Centrifugal Pumps 12
Hydraulic Turbines : Layout of a typical hydropower installation-Heads and efficiencies-classification of
turbines-Pelton wheel- Francis turbine-Kaplan turbine-working proportions- Velocity diagrams-Work done
and efficiency- Hydraulic design, Surge tanks, Cavitation.

Centrifugal pumps: pump installation details-Heads-Losses and efficiencies-Limitation of suction lift-Work
done-Minimum starting speed-Specific speed- Multistage pumps-Pumps in parallel-Performance of pumps-
Characteristic curves-Net Positive Suction Head-Priming devices

Prescribed Textbooks:
1. P. M. Modi and S. M. Seth, Hydraulics and Fluid Mechanics, Standard Book House 22nd, 2019.
2.K. Subrahmanya, Theory and Applications of Fluid Mechanics, Tata McGraw Hill, 2nd edition 2018

Reference Textbooks:

1. R.K.Bansal, A text of Fluid mechanics and hydraulic machines, Laxmi Publications(P) Ltd., New Delhi 11th
edition, 2024.

2. N. Narayana Pillai, Principles of Fluid Mechanics and Fluid Machines, Universities Press Pvt Ltd,
Hyderabad. 3rd Edition 2009.

3. Fluid Mechanics by Frank M. White, Henry Xue, Tata McGraw Hill, 9th edition, 2022.

4. C.S.P. QOjha, R. Berndtsson and P. N. Chadramouli, Fluid Mechanics and Machinery, Oxford University
Press, 2010.

5. Introduction to Fluid Mechanics & Fluid Machines by S K Som, Gautam Biswas, S Chakraborty Tata
McGraw Hill, 3rd edition 2011.
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