
fluid dynamics basics
fluid dynamics basics is a fundamental topic in physics and engineering, exploring how
fluids—liquids and gases—move and interact with forces. Understanding the principles of fluid
dynamics is essential for numerous industries, including aerospace, automotive, environmental
science, and biomedical engineering. This comprehensive guide covers the foundational concepts of
fluid dynamics, explains the key properties of fluids, and introduces important principles such as
continuity, Bernoulli’s equation, and the distinctions between laminar and turbulent flow. Readers
will gain insight into practical applications, essential mathematical equations, and the various
branches of fluid dynamics. Whether you are a student, professional, or enthusiast, this article
provides a thorough overview of fluid dynamics basics, offering clarity, relevant examples, and
essential information for further exploration. Continue reading to explore the core principles,
important terminology, and real-world applications that make fluid dynamics a critical field of study.
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Understanding Fluid Dynamics

Fluid dynamics is the branch of physics concerned with the movement of fluids and the forces acting
upon them. It includes both liquids and gases, analyzing how they flow, interact with boundaries,
and respond to changes in pressure and velocity. This field is pivotal for designing efficient
machines, predicting weather patterns, and understanding biological processes. The study of fluid
dynamics basics involves mathematical modeling, experimental methods, and computational
simulations to predict fluid behavior in diverse situations.

By grasping fluid dynamics, engineers and scientists can solve complex problems such as airflow
over airplane wings, water movement in pipelines, and blood circulation in the human body.
Mastering fluid dynamics basics is the foundation for advanced research and innovation in modern
technology.



Key Properties of Fluids

A thorough understanding of fluid dynamics basics requires knowledge of the properties that define
fluids. These properties determine how fluids respond to forces and flow in various environments.
The most common fluid properties include density, viscosity, pressure, and temperature.

Density

Density refers to the mass per unit volume of a fluid and is a crucial factor in predicting how fluids
will move and interact. Differences in density can cause fluids to stratify or mix, influencing
buoyancy and flow patterns.

Viscosity

Viscosity measures a fluid's resistance to deformation or flow. High viscosity fluids, such as honey,
flow slowly and resist movement, while low viscosity fluids, like water, flow easily. Viscosity plays a
vital role in determining whether flow is laminar or turbulent.

Pressure

Pressure is the force exerted by a fluid per unit area. It influences fluid movement and is a key
parameter in equations governing fluid dynamics. Variations in pressure drive flow from high-
pressure regions to low-pressure areas.

Temperature

Temperature affects fluid properties such as density and viscosity. As temperature increases, many
fluids become less viscous and may expand, changing their flow behavior and interaction with
surroundings.

Fundamental Laws and Equations

Fluid dynamics basics are governed by several essential laws and mathematical equations that
describe fluid motion and interaction with forces. These principles allow scientists and engineers to
predict and analyze fluid behavior in real-world scenarios.



Continuity Equation

The continuity equation expresses the conservation of mass in fluid flow. It states that the mass flow
rate must remain constant from one cross-section to another in a closed system. This principle helps
in designing efficient piping and duct systems.

Bernoulli’s Equation

Bernoulli’s equation relates the pressure, velocity, and height at different points in a flowing fluid. It
demonstrates the trade-off between kinetic energy, potential energy, and pressure, explaining
phenomena such as lift in airplane wings and the functioning of carburetors.

Navier-Stokes Equations

The Navier-Stokes equations are the fundamental mathematical models describing fluid motion,
accounting for viscosity and external forces. These complex equations provide detailed predictions of
fluid behavior and are used in computational fluid dynamics (CFD).

Conservation of mass (continuity equation)

Conservation of energy (Bernoulli’s principle)

Conservation of momentum (Navier-Stokes equations)

Flow Types: Laminar and Turbulent

Fluid flow can be categorized as laminar or turbulent, each with distinct characteristics.
Recognizing these flow types is essential for understanding fluid dynamics basics and predicting
how fluids behave under varying conditions.

Laminar Flow

Laminar flow refers to smooth, orderly fluid movement in parallel layers with little mixing between
them. It typically occurs at low velocities and in fluids with high viscosity. Laminar flow is
predictable and often modeled mathematically for engineering purposes.



Turbulent Flow

Turbulent flow features chaotic and irregular fluid motion, with eddies and vortices forming
throughout the fluid. This type of flow occurs at high velocities or in low-viscosity fluids, making
predictions more complex. Turbulent flow is common in natural systems, such as rivers and
atmospheric currents.

Transitional Flow

Transitional flow is the intermediate stage between laminar and turbulent flow. It occurs when
conditions change, such as increasing fluid velocity, and is characterized by fluctuating patterns in
the fluid's movement.

Applications of Fluid Dynamics

The principles of fluid dynamics basics are widely applied across many fields, contributing to
technological advancements and scientific discoveries. Understanding these applications highlights
the importance of fluid dynamics in solving real-world problems.

Aerospace engineering: optimizing wing design and aircraft performance

Automotive industry: improving fuel efficiency and aerodynamics

Environmental science: modeling ocean currents and weather systems

Biomedical engineering: understanding blood flow and respiratory systems

Civil engineering: designing efficient water supply and drainage systems

Energy sector: enhancing oil and gas extraction and power generation

Branches of Fluid Dynamics

Fluid dynamics basics encompasses several specialized branches, each focusing on different aspects
of fluid behavior and applications. These branches allow for targeted study and innovation in specific
industries and research areas.



Hydrodynamics

Hydrodynamics deals with the motion of liquids, particularly water. It is essential for understanding
oceanography, ship design, and hydraulic engineering.

Aerodynamics

Aerodynamics studies the behavior of gases, especially air, around solid objects. This branch is
crucial for aircraft design, automotive development, and wind energy technologies.

Geophysical Fluid Dynamics

Geophysical fluid dynamics focuses on large-scale fluid movement in natural systems, such as
oceans, atmospheres, and planetary interiors. It is vital for climate modeling and environmental
research.

Essential Terms and Definitions

To fully grasp fluid dynamics basics, familiarity with key terms and definitions is necessary. These
terms are frequently used in academic texts, engineering design, and scientific research.

Fluid: A substance that continuously deforms under applied shear stress, including liquids and
gases.

Flow rate: The volume of fluid passing a point per unit time.

Reynolds number: A dimensionless number indicating whether flow is laminar or turbulent.

Streamline: A path followed by fluid particles in steady flow.

Boundary layer: The thin region near a solid surface where fluid velocity changes sharply.

Drag: The resistance force caused by fluid motion against an object.

Lift: The force that moves an object perpendicular to the flow direction, often associated with
wings.



Fluid Dynamics Basics: Questions and Answers

Q: What is fluid dynamics, and why is it important?
A: Fluid dynamics is the study of how fluids (liquids and gases) move and interact with forces. It is
important because it helps engineers and scientists design efficient systems, understand natural
phenomena, and solve practical problems in industries such as aerospace, automotive, and
environmental science.

Q: What are the main properties of fluids that affect their
behavior?
A: The main properties include density, viscosity, pressure, and temperature. These properties
determine how fluids respond to forces, flow through systems, and interact with their environment.

Q: What is the difference between laminar and turbulent flow?
A: Laminar flow is smooth and orderly, occurring in parallel layers with minimal mixing. Turbulent
flow is chaotic and irregular, characterized by eddies and vortices. The Reynolds number helps
determine which type of flow occurs.

Q: How does Bernoulli’s equation apply to fluid dynamics
basics?
A: Bernoulli’s equation describes the relationship between pressure, velocity, and height in a flowing
fluid. It explains phenomena such as lift in airplane wings and is fundamental in fluid dynamics
analysis.

Q: What are some common applications of fluid dynamics?
A: Fluid dynamics is used in aircraft and car design, weather prediction, water supply engineering,
biomedical research (blood flow), and energy production systems.

Q: What is the continuity equation in fluid dynamics?
A: The continuity equation states that the mass flow rate of a fluid remains constant from one point
to another in a closed system, ensuring conservation of mass during fluid movement.

Q: Why is viscosity important in fluid dynamics basics?
A: Viscosity determines a fluid’s resistance to flow and affects whether the flow is laminar or
turbulent. It is crucial for predicting fluid behavior in pipes, channels, and natural systems.



Q: What are the Navier-Stokes equations?
A: The Navier-Stokes equations are complex mathematical models that describe fluid motion by
accounting for viscosity, pressure, and external forces. They are essential for advanced analysis and
computational fluid dynamics.

Q: What is Reynolds number, and how is it used?
A: Reynolds number is a dimensionless value used to predict flow patterns in fluids. It determines
whether flow will be laminar, turbulent, or transitional based on fluid velocity, density, viscosity, and
characteristic length.

Q: What are the main branches of fluid dynamics?
A: The main branches include hydrodynamics (liquids), aerodynamics (gases, especially air), and
geophysical fluid dynamics (large-scale natural systems like oceans and atmospheres).
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  fluid dynamics basics: Fundamentals of Fluid Mechanics Joseph A. Schetz, Allen E. Fuhs,
1999 Basic fluid dynamic theory and applications in a single, authoritative reference The growing
capabilities of computational fluid dynamics and the development of laser velocimeters and other
new instrumentation have made a thorough understanding of classic fluid theory and laws more
critical today than ever before. Fundamentals of Fluid Mechanics is a vital repository of essential
information on this crucial subject. It brings together the contributions of recognized experts from
around the world to cover all of the concepts of classical fluid mechanics-from the basic properties of
liquids through thermodynamics, flow theory, and gas dynamics. With answers for the practicing
engineer and real-world insights for the student, it includes applications from the mechanical, civil,
aerospace, chemical, and other fields. Whether used as a refresher or for first-time learning,
Fundamentals of Fluid Mechanics is an important new asset for engineers and students in many
different disciplines.
  fluid dynamics basics: Introduction to Fluid Mechanics Yasuki Nakayama, 2018-01-02
Introduction to Fluid Mechanics, Second Edition, uses clear images and animations of flow patterns
to help readers grasp the fundamental rules of fluid behavior. Everyday examples are provided for
practical context, before tackling the more involved mathematic techniques that form the basis for
computational fluid mechanics. This fully updated and expanded edition builds on the author's flair
for flow visualization with new content. With basic introductions to all essential fluids theory, and
exercises to test your progress, this is the ideal introduction to fluids for anyone involved in
mechanical, civil, chemical, or biomedical engineering. - Provides illustrations and animations to
demonstrate fluid behavior - Includes examples and exercises drawn from a range of engineering
fields - Explains a range of computerized and traditional methods for flow visualization, and how to
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choose the correct one - Features a fully reworked section on computational fluid dynamics based on
discretization methods
  fluid dynamics basics: The Fluid Dynamic Basis for Actuator Disc and Rotor Theories
G.A.M. van Kuik, 2022-06-09 The first rotor performance predictions were published by Joukowsky
exactly 100 years ago. Although a century of research has expanded the knowledge of rotor
aerodynamics enormously, and modern computer power and measurement techniques now enable
detailed analyses that were previously out of reach, the concepts proposed by Froude, Betz,
Joukowsky and Glauert for modelling a rotor in performance calculations are still in use today, albeit
with modifications and expansions. This book is the result of the author's curiosity as to whether a
return to these models with a combination of mathematics, dedicated computations and wind tunnel
experiments could yield more physical insight and answer some of the old questions still waiting to
be resolved. Although most of the work included here has been published previously, the book
connects the various topics, linking them in a coherent storyline. “The Fluid Dynamic Basis for
Actuator Disc and Rotor Theories” was first published in 2018. This Revised Second Edition (2022)
will be of interest to those working in all branches of rotor aerodynamics – wind turbines, propellers,
ship screws and helicopter rotors. It has been written for proficient students and researchers, and
reading it will demand a good knowledge of inviscid (fluid) mechanics. Jens Nørkær Sørensen, DTU,
Technical University of Denmark: “(...) a great piece of work, which in a consistent way highlights
many of the items that the author has worked on through the years. All in all, an impressive
contribution to the classical work on propellers/wind turbines.” Peter Schaffarczyk, Kiel University
of Applied Sciences, Germany: “(...) a really impressive piece of work!” Carlos Simão Ferreira,
Technical University Delft: “This is a timely book for a new generation of rotor aerodynamicists from
wind turbines to drones and personal air-vehicles. In a time where fast numerical solutions for
aerodynamic design are increasingly available, a clear theoretical and fundamental formulation of
the rotor-wake problem will help professionals to evaluate the validity of their design problem. ‘The
Fluid Dynamic Basis for Actuator Disc and Rotor Theories’ is a pleasure to read, while the structure,
text and figures are just as elegant as the theory presented.” The cover shows ‘The Red Mill’, by Piet
Mondriaan, 1911, collection Gemeentemuseum Den Haag. Cover image: © 2022 Mondrian/Holtzman
Trust.
  fluid dynamics basics: Introduction to Computational Fluid Dynamics Karim Ghaib,
2022-09-09 The properties and effects of flows are important in many areas of science and
engineering - their prediction can be achieved through analytical, experimental and computational
fluid mechanics. In this essential, Karim Ghaib introduces computational fluid dynamics. After an
overview of mathematical principles, the author formulates the conservation equations of fluid
mechanics and explains turbulence models. He describes the most important numerical methods and
then gives types and evaluation criteria of computational meshes. This essential book is thus
recommended to both the beginner and the user in the field of computational fluid dynamics.
  fluid dynamics basics: The Handbook of Fluid Dynamics Richard W. Johnson, 1998-08-18
Providing professionals in the field with a comprehensive guide and resource, this book balances
three traditional areas of fluid mechanics - theoretical, computational, and experimental - and
expounds on basic science and engineering techniques. Each chapter discusses the primary issues
related to the topic in question, outlines expert approaches, and supplies references for further
information.
  fluid dynamics basics: Introduction to Fluid Mechanics James E. A. John, William L.
Haberman, 1980
  fluid dynamics basics: Modern Fluid Dynamics Clement Kleinstreuer, 2009-12-02 This
textbook covers essentials of traditional and modern fluid dynamics, i. e. , the fundamentals of and
basic applications in fluid mechanics and convection heat transfer with brief excursions into
fluid-particle dynamics and solid mechanics. Specifically, it is suggested that the book can be used to
enhance the knowledge base and skill level of engineering and physics students in macro-scale fluid
mechanics (see Chaps. 1–5 and 10), followed by an int- ductory excursion into micro-scale fluid



dynamics (see Chaps. 6 to 9). These ten chapters are rather self-contained, i. e. , most of the
material of Chaps. 1–10 (or selectively just certain chapters) could be taught in one course, based on
the students’ background. Typically, serious seniors and first-year graduate students form a
receptive audience (see sample syllabus). Such as target group of students would have had
prerequisites in thermodynamics, fluid mechanics and solid mechanics, where Part A would be a
welcomed refresher. While introductory fluid mechanics books present the material in progressive
order, i. e. , employing an inductive approach from the simple to the more difficult, the present text
adopts more of a deductive approach. Indeed, understanding the derivation of the basic equations
and then formulating the system-specific equations with suitable boundary conditions are two key
steps for proper problem solutions.
  fluid dynamics basics: Modern Fluid Dynamics Clement Kleinstreuer, 2010-05-21 This
textbook covers essentials of traditional and modern fluid dynamics, i. e. , the fundamentals of and
basic applications in fluid mechanics and convection heat transfer with brief excursions into
fluid-particle dynamics and solid mechanics. Specifically, it is suggested that the book can be used to
enhance the knowledge base and skill level of engineering and physics students in macro-scale fluid
mechanics (see Chaps. 1–5 and 10), followed by an int- ductory excursion into micro-scale fluid
dynamics (see Chaps. 6 to 9). These ten chapters are rather self-contained, i. e. , most of the
material of Chaps. 1–10 (or selectively just certain chapters) could be taught in one course, based on
the students’ background. Typically, serious seniors and first-year graduate students form a
receptive audience (see sample syllabus). Such as target group of students would have had
prerequisites in thermodynamics, fluid mechanics and solid mechanics, where Part A would be a
welcomed refresher. While introductory fluid mechanics books present the material in progressive
order, i. e. , employing an inductive approach from the simple to the more difficult, the present text
adopts more of a deductive approach. Indeed, understanding the derivation of the basic equations
and then formulating the system-specific equations with suitable boundary conditions are two key
steps for proper problem solutions.
  fluid dynamics basics: Fluid Dynamics of Particles, Drops, and Bubbles Eric Loth,
2023-08-17 This book is a modern presentation of multiphase flow, from basic principles to
state-of-the-art research. It explains dispersed fluid dynamics for bubbles, drops, or solid particles,
incorporating detailed theory, experiments, simulations, and models while considering applications
and recent cutting-edge advances. The book demonstrates the importance of multiphase flow in
engineering and natural systems, considering particle size distributions, shapes, and trajectories as
well as deformation of fluid particles and multiphase flow numerical methods. The scope of the book
also includes coupling physics between particles and turbulence through dispersion and modulation,
and specific phenomena such as gravitational settling and collisions for solid particles, drops, and
bubbles. The eight course-based chapters feature over 100 homework problems, including
theory-based and engineering application questions. The final three reference-based chapters
provide a wide variety of particle point-force theories and models. The comprehensive coverage will
give the reader a solid grounding for multiphase flow research and design, applicable to current and
future engineering. This is an ideal resource for graduate students, researchers, and professionals.
  fluid dynamics basics: Fluid Mechanics Franz Durst, 2008-09-01 Fluid mechanics embraces
engineering, science, and medicine. This book’s logical organization begins with an introductory
chapter summarizing the history of fluid mechanics and then moves on to the essential mathematics
and physics needed to understand and work in fluid mechanics. Analytical treatments are based on
the Navier-Stokes equations. The book also fully addresses the numerical and experimental methods
applied to flows. This text is specifically written to meet the needs of students in engineering and
science. Overall, readers get a sound introduction to fluid mechanics.
  fluid dynamics basics: Fluid Dynamics Michel Rieutord, 2014-12-26 This book is dedicated to
readers who want to learn fluid dynamics from the beginning. It assumes a basic level of
mathematics knowledge that would correspond to that of most second-year undergraduate physics
students and examines fluid dynamics from a physicist’s perspective. As such, the examples used



primarily come from our environment on Earth and, where possible, from astrophysics. The text is
arranged in a progressive and educational format, aimed at leading readers from the simplest basics
to more complex matters like turbulence and magnetohydrodynamics. Exercises at the end of each
chapter help readers to test their understanding of the subject (solutions are provided at the end of
the book), and a special chapter is devoted to introducing selected aspects of mathematics that
beginners may not be familiar with, so as to make the book self-contained.
  fluid dynamics basics: Essentials of Fluid Mechanics John M. Cimbala, Yunus A. Çengel,
2008 ****Lower level, but with the same traditonal every day examples, that student identify with
and that makes Cimbala/Cengel's approach unique. Essentials of Fluid Mechanics: Fundamentals
and Applications is an abridged version of a more comprehensive text by the same authors, Fluid
Mechanics: Fundamentals and Applications (McGraw-Hill 2006). The text covers the basic principles
and equations of fluid mechanics in the context of numerous and diverse real-world engineering
applications.
  fluid dynamics basics: Computational Fluid Dynamics Adela Ionescu, 2018-02-14 This book
is the result of a careful selection of contributors in the field of CFD. It is divided into three sections
according to the purpose and approaches used in the development of the contributions. The first
section describes the high-performance computing (HPC) tools and their impact on CFD modeling.
The second section is dedicated to CFD models for local and large-scale industrial phenomena. Two
types of approaches are basically contained here: one concerns the adaptation from global to local
scale, - e.g., the applications of CFD to study the climate changes and the adaptations to local scale.
The second approach, very challenging, is the multiscale analysis. The third section is devoted to
CFD in numerical modeling approach for experimental cases. Its chapters emphasize on the
numerical approach of the mathematical models associated to few experimental (industrial) cases.
Here, the impact and the importance of the mathematical modeling in CFD are focused on. It is
expected that the collection of these chapters will enrich the state of the art in the CFD domain and
its applications in a lot of fields. This collection proves that CFD is a highly interdisciplinary research
area, which lies at the interface of physics, engineering, applied mathematics, and computer
science.
  fluid dynamics basics: Introduction to Mathematical Fluid Dynamics Richard E. Meyer,
2012-03-09 Excellent coverage of kinematics, momentum principle, Newtonian fluid, rotating fluids,
compressibility, and more. Geared toward advanced undergraduate and graduate students of
mathematics and science; prerequisites include calculus and vector analysis. 1971 edition.
  fluid dynamics basics: Computational Fluid Dynamics ,
  fluid dynamics basics: An Introduction to Fluid Mechanics Faith A. Morrison, 2013-04-15
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 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--
  fluid dynamics basics: Mechanics Using Matlab Aayushman Dutta, 2025-02-20 Mechanics
Using Matlab: An Introductory Guide bridges the gap between fundamental principles of mechanics
and their practical implementation using Matlab, a powerful computational tool widely used in
engineering and scientific applications. We offer an invaluable resource for students, educators, and
professionals seeking to deepen their understanding of classical mechanics and enhance their
problem-solving skills through computational techniques. We begin by laying a solid foundation in
core concepts of mechanics, including kinematics, dynamics, and energy principles. Through clear
explanations and illustrative examples, we guide readers through essential theories and equations
governing the motion of particles and rigid bodies. Emphasis is placed on developing a conceptual
understanding of the underlying physics, reinforced through Matlab-based exercises and
simulations. One of the key strengths of our book lies in its integration of theory with practical
application. Each chapter elucidates the theoretical framework and demonstrates how to implement
it computationally using Matlab scripts and functions. Topics covered include particle dynamics,
projectile motion, Newton's laws of motion, circular motion, conservation principles, rotational
dynamics, oscillations, and orbital mechanics. Throughout the text, Matlab code snippets are
provided alongside explanations, allowing readers to gain hands-on experience in solving mechanics
problems numerically. This interactive approach reinforces theoretical concepts and equips readers
with valuable computational skills. With worked examples and practice problems, Mechanics Using
Matlab: An Introductory Guide challenges readers and reinforces their understanding. This book
serves as a practical reference for engineers, scientists, and researchers in fields where mechanics
plays a crucial role.
  fluid dynamics basics: Biofluid Mechanics David Rubenstein, Wei Yin, Mary D. Frame,
2015-07-28 Biofluid Mechanics: An Introduction to Fluid Mechanics, Macrocirculation, and
Microcirculation shows how fluid mechanics principles can be applied not only to blood circulation,
but also to air flow through the lungs, joint lubrication, intraocular fluid movement, renal transport
among other specialty circulations. This new second edition increases the breadth and depth of the
original by expanding chapters to cover additional biofluid mechanics principles, disease criteria,
and medical management of disease, with supporting discussions of the relevance and importance of
current research. Calculations related both to the disease and the material covered in the chapter
are also now provided. - Uses language and math that is appropriate and conducive for
undergraduate learning, containing many worked examples and end-of-chapter problems - Develops
all engineering concepts and equations within a biological context - Covers topics in the traditional
biofluids curriculum, and addresses other systems in the body that can be described by biofluid
mechanics principles - Discusses clinical applications throughout the book, providing practical
applications for the concepts discussed - NEW: Additional worked examples with a stronger
connection to relevant disease conditions and experimental techniques - NEW: Improved pedagogy,
with more end-of-chapter problems, images, tables, and headings, to better facilitate learning and
comprehension of the material
  fluid dynamics basics: Perspectives in Fluid Dynamics G. K. Batchelor, H. K. Moffatt, M. G.
Worster, 2003 Now available in paperback, this wide-ranging text on modern fluid mechanics
research includes sections on modelling the environment, physiology and magnetohydrodynamics. At
the same time, the book discusses basic physical phenomena such as turbulence that still present
fundamental challenges. Conventional textbooks cannot hope to give graduate students more than
an inkling of what topics are currently being researched, or how to make a choice between them.
This book aims to rectify matters, at least in part. It consists of eleven chapters that each introduces
a different branch of the subject. Though not exhaustive, the coverage is broad: thin-film flows,
Saffman-Taylor fingering, flows in arteries and veins, convective and absolute instabilities,
turbulence, natural convection, magnetohydrodynamics, solidification, geological fluid mechanics,
oceanography and atmospheric dynamics are all introduced and reviewed by established authorities.
Thus the book will not only be suitable for graduate-level courses but also for specialists seeking



introductions to other areas.
  fluid dynamics basics: Biofluid Mechanics David A. Rubenstein, Wei Yin, Mary D. Frame,
2011-09-28 Mary D. Frame
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