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This ebook, "Applied Fluid Mechanics: Mott," offers a comprehensive and practical introduction to the
principles and applications of fluid mechanics. It bridges the gap between theoretical concepts and
real-world engineering problems, providing readers with the tools they need to analyze and solve a
wide range of fluid-related challenges. The book emphasizes a problem-solving approach, utilizing
numerous examples, case studies, and exercises to reinforce learning. Its relevance extends across
various engineering disciplines, including mechanical, chemical, civil, and aerospace engineering,
making it an invaluable resource for students and practicing engineers alike. The text covers
fundamental concepts, such as fluid statics, fluid dynamics, and dimensional analysis, while also
delving into more advanced topics, such as pipe flow, open channel flow, and turbomachinery. The
practical emphasis ensures readers can confidently apply their knowledge to real-world scenarios,
making this a highly valuable resource for anyone seeking a strong foundation in applied fluid
mechanics.

Ebook Title: Applied Fluid Mechanics: A Practical
Approach

Contents Outline:

Introduction: What is Fluid Mechanics? Importance and Applications.
Chapter 1: Fluid Properties and Statics: Density, viscosity, surface tension, pressure, buoyancy,
manometry.
Chapter 2: Fluid Kinematics: Velocity fields, streamlines, path lines, continuity equation.
Chapter 3: Fluid Dynamics: Conservation of Momentum: Euler's equation, Bernoulli's equation,
applications.
Chapter 4: Dimensional Analysis and Similitude: Buckingham Pi theorem, model testing.
Chapter 5: Internal Flow: Pipe flow, friction factors, minor losses, pumps and turbines.
Chapter 6: External Flow: Boundary layers, drag and lift, airfoil theory.
Chapter 7: Open Channel Flow: Manning's equation, hydraulic jump, weirs and spillways.
Chapter 8: Compressible Flow: Basics of compressible flow, Mach number, shock waves (brief
introduction).
Chapter 9: Turbomachinery: Pumps, turbines, compressors (brief overview).
Conclusion: Summary and Future Directions in Fluid Mechanics.

Applied Fluid Mechanics: A Practical Approach - A
Detailed Article

Introduction: Understanding the Importance of Fluid Mechanics

Fluid mechanics, the study of fluids (liquids and gases) at rest and in motion, is a fundamental



discipline in engineering and science. Its principles underpin countless applications, from designing
efficient aircraft and pipelines to understanding weather patterns and blood flow in the human body.
This ebook, "Applied Fluid Mechanics: A Practical Approach," provides a comprehensive yet accessible
introduction to this crucial subject, focusing on the practical application of core concepts. We'll
explore the theoretical underpinnings while emphasizing problem-solving and real-world examples to
build a strong, practical understanding.

Chapter 1: Fluid Properties and Statics: The Foundation of Fluid Behavior

Understanding fluid properties is paramount. This chapter delves into key characteristics like density
(mass per unit volume), viscosity (resistance to flow), and surface tension (cohesive forces at a
liquid's surface). We'll examine how these properties influence fluid behavior. The concept of pressure
(force per unit area) is crucial, and we'll explore its variations within fluids at rest (fluid statics). This
section also covers buoyancy (the upward force exerted on an object submerged in a fluid), using
Archimedes' principle as a cornerstone. Manometry, the measurement of pressure differences using
fluids, is explored through various manometer types and their applications.

Chapter 2: Fluid Kinematics: Describing Fluid Motion

Fluid kinematics describes fluid motion without considering the forces causing it. This chapter
introduces fundamental concepts like velocity fields (describing the velocity at each point in the fluid),
streamlines (lines tangent to the velocity vector at each point), and path lines (the actual path
followed by a fluid particle). The continuity equation, expressing the conservation of mass in fluid
flow, is a cornerstone, helping us understand how flow rate changes with variations in cross-sectional
area. We will explore various flow patterns (laminar vs. turbulent) and their implications.

Chapter 3: Fluid Dynamics: Conservation of Momentum in Action

Fluid dynamics explores the relationship between forces and fluid motion. Euler's equation, a
fundamental equation of motion for inviscid (frictionless) fluids, is introduced and its limitations are
discussed. Bernoulli's equation, a powerful tool for analyzing incompressible, inviscid flows, is
explained in detail, along with its numerous applications in areas such as pipe flow and airfoil design.
We’ll explore its limitations and the implications of viscous effects.

Chapter 4: Dimensional Analysis and Similitude: Scaling Up from Models

Dimensional analysis is a crucial tool for simplifying complex fluid mechanics problems. The
Buckingham Pi theorem is introduced, showing how to reduce the number of variables influencing a
phenomenon using dimensionless groups. Similitude, the principle of scaling model experiments to
predict full-scale behavior, is explained. This chapter demonstrates how dimensionless groups, like
the Reynolds number, can predict flow behavior in different scales, saving time and resources in
experimental design.

Chapter 5: Internal Flow: The World of Pipes and Conduits

Internal flow, dealing with fluid movement within confined spaces like pipes, is a central topic. This
chapter focuses on pipe flow, introducing concepts like friction factors (representing the resistance to
flow due to friction), major and minor losses (pressure drops due to pipe friction and fittings), and the
Darcy-Weisbach equation. The design and operation of pumps and turbines, which are vital for
transporting and utilizing fluids, are also covered.



Chapter 6: External Flow: Flow Around Objects

External flow examines fluid flow over objects, such as aircraft wings or buildings. This chapter
introduces boundary layers, thin regions near surfaces where viscous effects are significant. We will
explore concepts of drag (resistance to motion through a fluid) and lift (force perpendicular to
motion), which are crucial in aerodynamic and hydrodynamic design. A basic understanding of airfoil
theory and its application in aircraft design is provided.

Chapter 7: Open Channel Flow: Rivers, Canals, and More

Open channel flow, the movement of fluids in channels with a free surface (like rivers or canals), is a
critical aspect of civil engineering. This chapter introduces Manning's equation, a widely used
empirical formula for calculating flow velocity in open channels. We'll discuss hydraulic jumps, abrupt
changes in water depth, and the design of weirs and spillways, structures used to control water flow.

Chapter 8: Compressible Flow: When Fluids Change Density

Compressible flow deals with situations where fluid density changes significantly, typically at high
speeds. This chapter introduces the basics of compressible flow, emphasizing the Mach number (the
ratio of flow velocity to the speed of sound) as a key parameter. A brief introduction to shock waves,
abrupt changes in flow properties that occur at supersonic speeds, is provided.

Chapter 9: Turbomachinery: The Heart of Fluid Systems

Turbomachinery encompasses devices like pumps, turbines, and compressors, which play vital roles
in many industrial processes. This chapter provides a brief overview of their design and operation
principles, highlighting their crucial role in various applications.

Conclusion: The Ever-Expanding World of Fluid Mechanics

This ebook provides a solid foundation in applied fluid mechanics, enabling readers to solve real-world
problems. Further exploration into specialized areas like computational fluid dynamics (CFD) and
microfluidics will enhance the reader's understanding and capabilities in this ever-evolving field.

FAQs

What is the prerequisite knowledge for this ebook? A basic understanding of calculus and1.
physics is recommended.

Are there any solved examples and practice problems included? Yes, the ebook includes2.
numerous solved examples and practice problems to reinforce learning.

What software or tools are needed to use this ebook effectively? No specific software is3.
required, though a calculator will be helpful.

Is this ebook suitable for both students and professionals? Yes, it caters to both undergraduate4.
students and practicing engineers.



What are the real-world applications covered in the ebook? Applications span diverse fields,5.
including aerospace, chemical, civil, and mechanical engineering.

Does the ebook cover advanced topics in fluid mechanics? While focusing on fundamentals, it6.
touches upon advanced concepts like compressible flow and turbomachinery.

What is the ebook's overall style and approach? The style is clear, concise, and practical,7.
emphasizing problem-solving.

Is the ebook available in multiple formats (e.g., PDF, EPUB)? The availability of formats may8.
vary; check the purchasing platform.

How can I get support if I have questions about the content? Contact information for support9.
should be available through the purchasing platform.

Related Articles:

Bernoulli's Equation in Everyday Life: Discusses practical applications of Bernoulli's principle in1.
everyday scenarios, like airplane lift and carburetor function.

Understanding Viscosity and its Impact on Fluid Flow: Explores different types of viscosity and2.
their effects on fluid behavior in various applications.

Introduction to Computational Fluid Dynamics (CFD): Offers a beginner-friendly introduction to3.
the principles and applications of CFD simulations.

Design and Operation of Centrifugal Pumps: A detailed look at the mechanics and applications4.
of centrifugal pumps.

Open Channel Flow: Applications in Irrigation and Drainage: Focuses on the role of open channel5.
flow in water management systems.

Boundary Layer Theory and its Importance in Aerodynamics: Explores the significance of6.
boundary layers in aerodynamic design and performance.

Dimensional Analysis and its Role in Experimental Design: Provides a detailed explanation of7.
the use of dimensional analysis in designing and interpreting experiments.

The Reynolds Number and its Significance in Fluid Flow Regimes: Explains the critical role of the8.
Reynolds number in determining laminar and turbulent flows.

Introduction to Turbomachinery: Pumps, Turbines, and Compressors: A broader introduction to9.
different types of turbomachinery and their operating principles.
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