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International Edition University Physics aims to provide
an authoritative treatment and pedagogical presentation
in the subject of physics. The text covers basic topics in
physics such as scalars and vectors, the first and second
condition of equilibrium, torque, center of gravity, and
velocity and acceleration. Also covered are Newton’s
laws; work, energy, and power; the conservation of
energy, linear momentum, and angular momentum; the
mechanical properties of matter; fluid mechanics, and
wave kinematics. College students who are in need of a
textbook for introductory physics would find this book a
reliable reference material.
' This textbook describes the fundamental “physical”
aspects of fluid flows for beginners of fluid mechanics in
physics, mathematics and engineering, from the point of
view of modern physics. It also emphasizes the
dynamical aspects of fluid motions rather than the static
aspects, illustrating vortex motions, waves, geophysical
flows, chaos and turbulence. Beginning with the
fundamental concepts of the nature of flows and the
properties of fluids, the book presents fundamental
conservation equations of mass, momentum and energy,
and the equations of motion for both inviscid and viscous
fluids. In addition to the fundamentals, this book also
covers water waves and sound waves, vortex motions,
geophysical flows, nonlinear instability, chaos, and
turbulence. Furthermore, it includes the chapters on
superfluids and the gauge theory of fluid flows. The
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material in the book emerged from the lecture notes for
an intensive course on Elementary Fluid Mechanics for
both undergraduate and postgraduate students of
theoretical physics given in 2003 and 2004 at the Nankai
Institute of Mathematics (Tianjin) in China. Hence, each
chapter may be presented separately as a single lecture.
Contents:FlowsFluidsFundamental Equations of Ideal
FluidsViscous FluidsFlows of Ideal FluidsWater Waves
and Sound WavesVortex MotionsGeophysical
FlowsInstability and ChaosTurbulenceSuperfluid and
Quantized CirculationGauge Theory of Ideal Fluid
FlowsAppendices:Vector AnalysisVelocity Potential,
Stream FunctionIdeal Fluid and Ideal GasCurvilinear
Reference Frames: Differential OperatorsFirst Three
Structure FunctionsLagrangians Readership:
Undergraduate and postgraduate students in physics,
mathematics, and engineering as well as scientists and
engineers who are not specialists in fluid mechanics.
Keywords:Elementary Fluid Mechanics;Physical Fluid
Mechanics;Waves;Vortex
Motions;Chaos;Turbulence;Geophysical Fluid
Flows;Gauge Theory of Fluid FlowsKey
Features:Textbook with a new and modern
approachIncludes concise and compact presentations of
important new areas in fluid mechanics from the
viewpoint of physics, such as flows in rotating frames,
stratified flows, recent results of the Earth Simulator,
Lorenz chaotic system, fully developed turbulence, and
the gauge theory of fluid flowsReviews: “The author is to
be commended for introducing a chapter on the gauge
theory of fluid mechanics, which is quite scarce in fluid
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mechanics books … the book can serve as an excellent
introduction for graduate students in applied
mathematics and physics who are interested in pursuing
research in specific areas of fluid mechanics … One of
the strengths of the book is its culmination in a detailed
solution to all the problems.” Choice “This book contains
an excellent basic presentation of theory, applications,
and methods of solutions for various problems of
classical and modern fluid dynamics.” Zentralblatt MATH
'
This text blends traditional introductory physics topics
with an emphasis on human applications and an
expanded coverage of modern physics topics, such as
the existence of atoms and the conversion of mass into
energy. Topical coverage is combined with the author's
lively, conversational writing style, innovative features,
the direct and clear manner of presentation, and the
emphasis on problem solving and practical applications.
Through ten editions, Fox and McDonald's Introduction
to Fluid Mechanics has helped students understand the
physical concepts, basic principles, and analysis
methods of fluid mechanics. This market-leading
textbook provides a balanced, systematic approach to
mastering critical concepts with the proven FoxMcDonald solution methodology. In-depth yet accessible
chapters present governing equations, clearly state
assumptions, and relate mathematical results to
corresponding physical behavior. Emphasis is placed on
the use of control volumes to support a practical,
theoretically-inclusive problem-solving approach to the
subject. Each comprehensive chapter includes
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numerous, easy-to-follow examples that illustrate good
solution technique and explain challenging points. A
broad range of carefully selected topics describe how to
apply the governing equations to various problems, and
explain physical concepts to enable students to model
real-world fluid flow situations. Topics include flow
measurement, dimensional analysis and similitude, flow
in pipes, ducts, and open channels, fluid machinery, and
more. To enhance student learning, the book
incorporates numerous pedagogical features including
chapter summaries and learning objectives, end-ofchapter problems, useful equations, and design and
open-ended problems that encourage students to apply
fluid mechanics principles to the design of devices and
systems.
BASIC Fluid Mechanics combines the application of
BASIC programming with fluid mechanics. Topics
covered in this book include the fundamentals of the
BASIC computer language, properties of fluids, fluid
statics, kinematics, and conservation of energy. Force
and momentum, viscous flow, flow measurement, and
dimensional analysis and similarity are also considered.
This book is comprised of nine chapters and begins with
a brief introduction to the application of BASIC. The
discussion then turns to the various properties of a fluid
and the differences between fluids and solids. The
chapters that follow explore fluid statics, kinematics, and
conservation of energy. The Euler and Bernoulli
equations that are used to express the principle of
conservation of energy when applied to fluids are
highlighted, and calculations for force and momentum
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are presented. The text also considers laminar flow
between parallel plates and in circular tubes, as well as
the techniques for measuring flow. The final chapter
describes the principles of dimensional analysis and
similarity methods. Worked examples developing
programs for the solution of typical problems are
provided at the end of each chapter. This monograph will
be useful to students in an undergraduate program and
practicing engineers who are attempting to get to grips
with modern computational procedures.
This book presents the foundations of fluid mechanics
and transport phenomena in a concise way. It is suitable
as an introduction to the subject as it contains many
examples, proposed problems and a chapter for selfevaluation.
This second edition of Serway's Physics For Global
Scientists and Engineers is a practical and engaging
introduction for students of calculus-based physics.
Students love the Australian, Asia-Pacific and
international case studies and worked examples, concise
language and high-quality artwork, in two, easy-to-carry
volumes. * NEW key topics in physics, such as the Higgs
boson, engage students and keep them interested *
NEW Maths icons highlight mathematical concepts in the
text and direct students to the relevant information in the
Maths Appendix * NEW Index of Symbols provides
students with a quick reference for the symbols used
throughout the book This volume (two) includes
Electricity and magnetism, Light and optics, and
Quantum physics. Volume one covers Mechanics,
Mechanical properties of solids and fluids, Oscillations
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and mechanical waves, and Thermodynamics.

Theoretical Fluid Mechanics' has been written to aid
physics students who wish to pursue a course of selfstudy in fluid mechanics. It is a comprehensive,
completely self-contained text with equations of fluid
mechanics derived from first principles, and any
required advanced mathematics is either fully
explained in the text, or in an appendix. It is
accompanied by about 180 exercises with
completely worked out solutions. It also includes
extensive sections on the application of fluid
mechanics to topics of importance in astrophysics
and geophysics. These topics include the equilibrium
of rotating, self-gravitating, fluid masses; tidal bores;
terrestrial ocean tides; and the Eddington solar
model.
Study faster, learn better--and get top grades with
Schaum's Outlines Millions of students trust
Schaum's Outlines to help them succeed in the
classroom and on exams. Schaum's is the key to
faster learning and higher grades in every subject.
Each Outline presents all the essential course
information in an easy-to-follow, topic-by-topic
format. You also get hundreds of examples, solved
problems, and practice exercises to test your skills.
Use Schaum's Outlines to: Brush up before tests
Find answers fast Study quickly and more effectively
Get the big picture without spending hours poring
over lengthy textbooks Fully compatible with your
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classroom text, Schaum's highlights all the important
facts you need to know. Use Schaum's to shorten
your study time--and get your best test scores! This
Schaum's Outline gives you: A concise guide to the
standard college course in fluid dynamics 480
problems with answers or worked-out solutions
Practice problems in multiple-choice format like
those on the Fundamentals of Engineering Exam
We inhabit a world of fluids, including air (a gas),
water (a liquid), steam (vapour) and the numerous
natural and synthetic fluids which are essential to
modern-day life. Fluid mechanics concerns the way
fluids flow in response to imposed stresses. The
subject plays a central role in the education of
students of mechanical engineering, as well as
chemical engineers, aeronautical and aerospace
engineers, and civil engineers. This textbook
includes numerous examples of practical
applications of the theoretical ideas presented, such
as calculating the thrust of a jet engine, the shockand expansion-wave patterns for supersonic flow
over a diamond-shaped aerofoil, the forces created
by liquid flow through a pipe bend and/or junction,
and the power output of a gas turbine. The first ten
chapters of the book are suitable for first-year
undergraduates. The latter half covers material
suitable for fluid-mechanics courses for upper-level
students Although knowledge of calculus is
essential, this text focuses on the underlying
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physics. The book emphasizes the role of
dimensions and dimensional analysis, and includes
more material on the flow of non-Newtonian liquids
than is usual in a general book on fluid mechanics -a reminder that the majority of synthetic liquids are
non-Newtonian in character.
This book is the product of more than half a century
of leadership and innovation in physics education.
When the first edition of University Physics by
Francis W. Sears and Mark W. Zemansky was
published in 1949, it was revolutionary among
calculus-based physics textbooks in its emphasis on
the fundamental principles of physics and how to
apply them. The success of University Physics with
generations of (several million) students and
educators around the world is a testament to the
merits of this approach and to the many innovations
it has introduced subsequently. In preparing this First
Australian SI edition, our aim was to create a text
that is the future of Physics Education in Australia.
We have further enhanced and developed University
Physics to assimilate the best ideas from education
research with enhanced problem-solving instruction,
pioneering visual and conceptual pedagogy, the first
systematically enhanced problems, and the most
pedagogically proven and widely used online
homework and tutorial system in the world,
Mastering Physics.
The material in the book has been presented in a
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very simple but effective language in order to enable
students to master the subject matter thoroughly
without coming across the hurdle of highly technical
language. Needless to emphasise, this book has
been designed as a self learning capsule. With this
aim the material has been organised in a logical
order with lots of illustrative examples to enable
students to thoroughly master the subject.
MECHANICS OF FLUIDS presents fluid mechanics
in a manner that helps students gain both an
understanding of, and an ability to analyze the
important phenomena encountered by practicing
engineers. The authors succeed in this through the
use of several pedagogical tools that help students
visualize the many difficult-to-understand
phenomena of fluid mechanics. Explanations are
based on basic physical concepts as well as
mathematics which are accessible to undergraduate
engineering students. This fourth edition includes a
Multimedia Fluid Mechanics DVD-ROM which
harnesses the interactivity of multimedia to improve
the teaching and learning of fluid mechanics by
illustrating fundamental phenomena and conveying
fascinating fluid flows. Important Notice: Media
content referenced within the product description or
the product text may not be available in the ebook
version.
Helps in analyzing and designing fluid flow and
piping systems projects. This work, blending
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theoretical review and engineering practicality,
provides a treatment of pumps, pipes and piping
systems, hydraulics, and hydrology. With
illustrations, this handbook offers a discussion on
issues critical to civil engineers.
A beloved introductory physics textbook, now including
exercises and an answer key, explains the concepts
essential for thorough scientific understanding In this
concise book, R. Shankar, a well-known physicist and
contagiously enthusiastic educator, explains the
essential concepts of Newtonian mechanics, special
relativity, waves, fluids, thermodynamics, and statistical
mechanics. Now in an expanded edition—complete with
problem sets and answers for course use or selfstudy—this work provides an ideal introduction for collegelevel students of physics, chemistry, and engineering; for
AP Physics students; and for general readers interested
in advances in the sciences. The book begins at the
simplest level, develops the basics, and reinforces
fundamentals, ensuring a solid foundation in the
principles and methods of physics.
University Physics provides an authoritative treatment of
physics. This book discusses the linear motion with
constant acceleration; addition and subtraction of
vectors; uniform circular motion and simple harmonic
motion; and electrostatic energy of a charged capacitor.
The behavior of materials in a non-uniform magnetic
field; application of Kirchhoff's junction rule; Lorentz
transformations; and Bernoulli's equation are also
deliberated. This text likewise covers the speed of
electromagnetic waves; origins of quantum physics;
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neutron activation analysis; and interference of light. This
publication is beneficial to physics, engineering, and
mathematics students intending to acquire a general
knowledge of physical laws and conservation principles.
One of the bestselling books in the field, Introduction to
Fluid Mechanics continues to provide readers with a
balanced and comprehensive approach to mastering
critical concepts. The new seventh edition once again
incorporates a proven problem-solving methodology that
will help them develop an orderly plan to finding the right
solution. It starts with basic equations, then clearly states
assumptions, and finally, relates results to expected
physical behavior. Many of the steps involved in analysis
are simplified by using Excel.
Presents the fundamentals of chemical engineering fluid
mechanics with an emphasis on valid and practical
approximations in modeling.
This is the most comprehensive introductory graduate or
advanced undergraduate text in fluid mechanics
available. It builds from the fundamentals, often in a very
general way, to widespread applications to technology
and geophysics. In most areas, an understanding of this
book can be followed up by specialized monographs and
the research literature. The material added to this new
edition will provide insights gathered over 45 years of
studying fluid mechanics. Many of these insights, such
as universal dimensionless similarity scaling for the
laminar boundary layer equations, are available nowhere
else. Likewise for the generalized vector field derivatives.
Other material, such as the generalized stream function
treatment, shows how stream functions may be used in
Page 11/23

Download Free Chapter 3 Fluid Statics University
Of Iowa
three-dimensional flows. The CFD chapter enables
computations of some simple flows and provides entrée
to more advanced literature. *New and generalized
treatment of similar laminar boundary layers.
*Generalized treatment of streamfunctions for threedimensional flow . *Generalized treatment of vector field
derivatives. *Expanded coverage of gas dynamics. *New
introduction to computational fluid dynamics. *New
generalized treatment of boundary conditions in fluid
mechanics. *Expanded treatment of viscous flow with
more examples.
Numerical Methods for Fluids, Part 3
This powerful problem-solver gives you 2,500 problems
in fluid mechanics and hydraulics, fully solved step-bystep! From Schaum’s, the originator of the solvedproblem guide, and students’ favorite with over 30
million study guides sold—this timesaver helps you
master every type of fluid mechanics and hydraulics
problem that you will face in your homework and on your
tests, from properties of fluids to drag and lift. Work the
problems yourself, then check the answers, or go directly
to the answers you need using the complete index.
Compatible with any classroom text, Schaum’s 2500
Solved Problems in Fluid Mechanics and Hydraulics is
so complete it’s the perfect tool for graduate or
professional exam review!

During the past 20 years, the field of mechanical
engineering has undergone enormous changes.
These changes have been driven by many factors,
including: the development of computer technology
worldwide competitionPage
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the flow of information satellite communication real
time monitoring increased energy efficiency robotics
automatic control increased sensitivity to
environmental impacts of human activities advances
in design and manufacturing methods These
developments have put more stress on mechanical
engineering education, making it increasingly difficult
to cover all the topics that a professional engineer
will need in his or her career. As a result of these
developments, there has been a growing need for a
handbook that can serve the professional community
by providing relevant background and current
information in the field of mechanical engineering.
The CRC Handbook of Mechanical Engineering
serves the needs of the professional engineer as a
resource of information into the next century.
This textbook provides a concise introduction to the
mathematical theory of fluid motion with the
underlying physics. Different branches of fluid
mechanics are developed from general to specific
topics. At the end of each chapter carefully designed
problems are assigned as homework, for which
selected fully worked-out solutions are provided.
This book can be used for self-study, as well as in
conjunction with a course in fluid mechanics.
The objective of this introductory text is to familiarise
students with the basic elements of fluid mechanics
so that they will be familiar with the jargon of the
discipline and the expected results. At the same
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time, this book serves as a long-term reference text,
contrary to the oversimplified approach occasionally
used for such introductory courses. The second
objective is to provide a comprehensive foundation
for more advanced courses in fluid mechanics
(within disciplines such as mechanical or aerospace
engineering). In order to avoid confusing the
students, the governing equations are introduced
early, and the assumptions leading to the various
models are clearly presented. This provides a logical
hierarchy and explains the interconnectivity between
the various models. Supporting examples
demonstrate the principles and provide engineering
analysis tools for many engineering calculations.
Uncover Effective Engineering Solutions to Practical
Problems With its clear explanation of fundamental
principles and emphasis on real world applications,
this practical text will motivate readers to learn. The
author connects theory and analysis to practical
examples drawn from engineering practice. Readers
get a better understanding of how they can apply
these concepts to develop engineering answers to
various problems. By using simple examples that
illustrate basic principles and more complex
examples representative of engineering applications
throughout the text, the author also shows readers
how fluid mechanics is relevant to the engineering
field. These examples will help them develop
problem-solving skills, gain physical insight into the
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material, learn how and when to use approximations
and make assumptions, and understand when these
approximations might break down. Key Features of
the Text * The underlying physical concepts are
highlighted rather than focusing on the mathematical
equations. * Dimensional reasoning is emphasized
as well as the interpretation of the results. * An
introduction to engineering in the environment is
included to spark reader interest. * Historical
references throughout the chapters provide readers
with the rich history of fluid mechanics.
Fluid mechanics, the study of how fluids behave and
interact under various forces and in various applied
situations—whether in the liquid or gaseous state or
both—is introduced and comprehensively covered in
this widely adopted text. Fluid Mechanics, Fourth
Edition is the leading advanced general text on fluid
mechanics. Changes for the 4th edition from the 3rd
edition: Updates to several chapters and sections,
including Boundary Layers, Turbulence, Geophysical
Fluid Dynamics, Thermodynamics and
Compressibility Fully revised and updated chapter
on computational fluid dynamics New chapter on
Biofluid Mechanics by Professor Portonovo
Ayyaswamy, the Asa Whitney Professor of
Dynamical Engineering at the University of
Pennsylvania
Integrates principles of flow through porous media
with stochastic analyses, for advanced-level
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students, researchers and professionals in
hydrogeology and hydraulics.
Fluid mechanics is one of the most challenging
undergraduate courses for engineering students.
The fluid mechanics lab facilitates students' learning
in a hands-on environment. The primary objective of
this book is to provide a graphical lab manual for the
fluid mechanics laboratory. The manual is divided
into six chapters to cover the main topics of
undergraduate-level fluid mechanics. Chapter 1
begins with an overview of laboratory objectives and
the introduction of technical laboratory report
content. In Chapter 1, error analysis is discussed by
providing examples. In Chapter 2, fluid properties
including viscosity, density, temperature, specific
weight, and specific gravity are discussed. Chapter 3
revolves around the fluid statics include pressure
measurement using piezometers and manometers.
Additionally, hydrostatic pressure on the submerged
plane and curved surfaces as well as buoyancy and
Archimedes' Principle are examined in Chapter 3. In
Chapter 4, several core concepts of fluid dynamics
are discussed. This chapter begins with defining a
control system based on which momentum analysis
of the flow system is explained. The rest of the
chapter is allotted to the force acting on a control
system, the linear momentum equation, and the
energy equation. Chapter 4 also covers the hydraulic
grade line and energy grade line experiment. The
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effect of orifice and changing cross-sectional area by
using Bernoulli's' equation is presented in Chapter 4.
The application of the siphon is extended from
Chapter 4 by applying Bernoulli's' equation. The last
two chapters cover various topics in both internal
and external flows which are of great importance in
engineering design. Chapter 5 deals with internal
flow including Reynolds number, flow classification,
flow rate measurement, and velocity profile. The last
experiment in Chapter 5 is devoted to a deep
understanding of internal flow concepts in a piping
system. In this experiment, students learn how to
measure minor and major head losses as well as the
impact of piping materials on the hydrodynamics
behavior of the flow. Finally, open channels, weirs,
specific energy, and flow classification, hydraulic
jump, and sluice gate experiments are covered in
Chapter 6.
University Physics is designed for the two- or threesemester calculus-based physics course. The text
has been developed to meet the scope and
sequence of most university physics courses and
provides a foundation for a career in mathematics,
science, or engineering. The book provides an
important opportunity for students to learn the core
concepts of physics and understand how those
concepts apply to their lives and to the world around
them. Due to the comprehensive nature of the
material, we are offering the book in three volumes
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for flexibility and efficiency. Coverage and Scope
Our University Physics textbook adheres to the
scope and sequence of most two- and threesemester physics courses nationwide. We have
worked to make physics interesting and accessible
to students while maintaining the mathematical rigor
inherent in the subject. With this objective in mind,
the content of this textbook has been developed and
arranged to provide a logical progression from
fundamental to more advanced concepts, building
upon what students have already learned and
emphasizing connections between topics and
between theory and applications. The goal of each
section is to enable students not just to recognize
concepts, but to work with them in ways that will be
useful in later courses and future careers. The
organization and pedagogical features were
developed and vetted with feedback from science
educators dedicated to the project. VOLUME I Unit
1: Mechanics Chapter 1: Units and Measurement
Chapter 2: Vectors Chapter 3: Motion Along a
Straight Line Chapter 4: Motion in Two and Three
Dimensions Chapter 5: Newton's Laws of Motion
Chapter 6: Applications of Newton's Laws Chapter 7:
Work and Kinetic Energy Chapter 8: Potential
Energy and Conservation of Energy Chapter 9:
Linear Momentum and Collisions Chapter 10: FixedAxis Rotation Chapter 11: Angular Momentum
Chapter 12: Static Equilibrium and Elasticity Chapter
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13: Gravitation Chapter 14: Fluid Mechanics Unit 2:
Waves and Acoustics Chapter 15: Oscillations
Chapter 16: Waves Chapter 17: Sound
This book seeks to narrow the current gap between
educational research and classroom practice in the
teaching of physics. It makes a detailed analysis of
research findings derived from experiments involving
pupils, students and teachers in the field. Clear
guidelines are laid down for the development and
evaluation of sequences, drawing attention to
"critical details" of the practice of teaching that may
spell success or failure for the project. It is intended
for researchers in science teaching, teacher trainers
and teachers of physics.
Fluid Physics in Geology is a fluid mechanics text for
geologists; it provides an introductory treatment of
the physical and dynamical behaviour of fluids,
aimed at students who need to understand fluid
behaviour and motion in the context of a wide variety
of geological problems.
"Why Study Fluid Mechanics? 1.1 Getting Motivated
Flows are beautiful and complex. A swollen creek
tumbles over rocks and through crevasses, swirling
and foaming. A child plays with sticky tafy, stretching
and reshaping the candy as she pulls it and twist it in
various ways. Both the water and the tafy are fluids,
and their motions are governed by the laws of
nature. Our goal is to introduce the reader to the
analysis of flows using the laws of physics and the
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language of mathematics. On mastering this
material, the reader becomes able to harness flow to
practical ends or to create beauty through fluid
design. In this text we delve deeply into the
mathematical analysis of flows, but before beginning,
it is reasonable to ask if it is necessary to make this
significant mathematical effort. After all, we can
appreciate a flowing stream without understanding
why it behaves as it does. We can also operate
machines that rely on fluid behavior - drive a car for
exam- 15 behavior? mathematical analysis. ple without understanding the fluid dynamics of the
engine, and we can even repair and maintain
engines, piping networks, and other complex
systems without having studied the mathematics of
flow What is the purpose, then, of learning to
mathematically describe fluid The answer to this
question is quite practical: knowing the patterns
fluids form and why they are formed, and knowing
the stresses fluids generate and why they are
generated is essential to designing and optimizing
modern systems and devices. While the ancients
designed wells and irrigation systems without
calculations, we can avoid the wastefulness and
tediousness of the trial-and-error process by using
mathematical models"-This is an introductory fluid mechanics text, intended
for the first Fluid Mechanics course required of all
engineers. The goal of this book is to modernise the
Page 20/23

Download Free Chapter 3 Fluid Statics University
Of Iowa
teaching of fluid mechanics by encouraging students
to visualise and simulate flow processes. The book
also introduces students to the capabilities of
computational fluid dynamics (CFD) techniques, the
most important new approach to the study of fluids.
Fluid mechanics is traditionally one of the most
difficult topics in the curriculum for ME students: this
text aims to overcome those learning difficulties
through visualisation of the key concepts.Contents:
1. Fundamental Concepts 1.1 Introduction 1.2
Gases. Liquids and Solids 1.3 Methods of
Description 1.4 Dimensions and Unit Sytems 1.5
Problem Solving 2. Fluid Properties 2.1 Introduction
2.2 Mass, Weight and Density 2.3 Pressure 2.4
Temperature and Other Thermal Properties 2.5 The
Perfect Gas Law 2.6 Bulk Compressibility Modules
2.7 Viscosity 2.8 Surface Tension 2.9 Fluid Energy
3. Case Studies in Fluid Mechanics 3.1 Introduction
3.2 Common Dimensionless Groups 3.3 Case
Studies 4. Fluid Forces 4.1 Introduction 4.2
Classification of Fluid Forces 4.3 The Orgins of Body
and Surface Forces 4.4 Body Forces 4.5 Surface
Forces 4.6 Stress in a Fluid 4.7 Forces Balance in a
Fluid 5. Fluid Statics 5.1 Introduction 5.2 Hydrostatic
Stress 5.3 Hydrostatic Equation 5.4 Hydrostatic
Pressure Distribution 5.5 Hydrostatic Force 5.6
Hydrostatic Moment 5.7 Resultant Force and Point
of Application 5.8 Buoyancy and Archimedes 5.9
Equilibrium and Stability of Immerseed Bodies 6.
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The Velocity Field and Fluid Transport 6.1
Introduction 6.2 The Fluid Velocity Field 6.3 Fluid
Acceleration 6.4 The Substantial Derivative 6.5
Classification of Flows 6.6 No-Slip, No-Penetration
Boundary Condition 6.7 Fluid Transport 6.8 Average
Velocity and Flowrate 7. Control Volume Analysis
7.1 Introduction 7.2 Basic Concepts: System and
Control Volume 7.3 System and Control Volume
Analysis 7.4 Reynolds Transport Theorem for a
System 7.5 Reynolds Transport Theorem for a
Control Volume 7.6 Control Volume Analysis 8. Flow
of an Invicid Fluid: The Bernoulli Equation 8.1
Introduction 8.2 Friction Flow along a Streamline 8.3
Bernoulli Equation 8.4 Static, Dynamic, Stagnation
and Total Pressure 8.5 Applications of the Bernoulli
Equation 8.6 Relationship to the Energy Equation 9.
Dimensional Analysis and Similitude 9.1 Introduction
9.2 Buckingham PI Theorem 9.3 Repeating
Variables Method 9.4 Similitude and Model
Development 9.5 Correlation of Experimental Data
9.6 Application to Case Studies 10. Elements of
Flow Visualisation and Flow Structure 10.1
Introduction 10.2 Lagrangian Kinematics 10.3 The
Eulerian-Langrangian Connection 10.4 Material
Lines, Surfaces and Volumes 10.5 Pathlines and
Streaklines 10.6 Streamlines and Streamtubes 10.7
Motion and Deformation 10.8 Velocity 10.9 Rate of
Rotation 10.10 Rate of Expansion 10.11 Rate of
Shear Deformation 11. Governing Equations of Fluid
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Dynamics 11.1 Introduction 11.2 Continuity Equation
11.3 Momentum Equation 11.4 Constitutive Model
for a Newtonian Fluid 11.5 Navier-Stokes Equations
11.6 Euler Equations 11.7 Energy Equation 11.8
Discussion 12. Analysis of Incompressive Flow 12.1
Introduction 12.2 Steady Viscous Flow 12.3
Unsteady Viscous Flow 12.4 Turbulent 12.5 Inviscid
Irrotational Flow 13. Flow in Pipes and Ducts 13.1
Introduction 13.2 Steady Fully Developed Flow in a
Pipe or Duct 13.3 Analysis of Flow in Single Path
Pipe and Duct Systems 13.4 Analysis of Flow in
Multiple Path Pipe and Duct Systems 13.5 Elements
of Pipe and Duct Systems Design 14. External Flow
14.1 Introduction 14.2 Boundary Layers: Basic
Concepts 14.3 Drag: Basic Concepts 14.4 Drag
Coefficients 14.5 Life and Drag of Airfoils 15. Open
Channel Flow 15.1 Introduction 15.2 Basic Concepts
in Open Channel Flow 15.3 The Importance of the
Froude Number 15.4 Energy Conservation in Open
Channel Flow 15.5 Flow in a Channel with Uniform
Depth 15.6 Flow in a Channel with GraduallyVarying Depth 15.7 Flow Under a Sluice Gate 15.8
Flow over a Weir
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