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Numerous applications of micro-/nanofluidics are related to particle transport in micro-/nanoscale channels, and
electrokinetics has proved to be one of the most promising tools to manipulate particles in micro/nanofluidics. Therefore,
a comprehensive understanding of electrokinetic particle transport in micro-/nanoscale channels is crucial to the
development of micro-/nanofluidic devices. Electrokinetic Particle Transport in Micro-/Nanofluidics: Direct Numerical
Simulation Analysis provides a fundamental understanding of electrokinetic particle transport in micro-/nanofluidics
involving electrophoresis, dielectrophoresis, electroosmosis, and induced-charge electroosmosis. The book emphasizes
the direct numerical simulation of electrokinetic particle transport phenomena, plus several supportive experimental
studies. Using the commercial finite element package COMSOL Multiphysics®, it guides researchers on how to predict
the particle transport subjected to electric fields in micro-/nanoscale channels. Researchers in the micro-/nanofluidics
community, who may have limited experience in writing their own codes for numerical simulations, can extend the
numerical models and codes presented in this book to their own research and guide the development of real
micro-/nanofluidics devices. Corresponding COMSOL® script files are provided with the book and can be downloaded
from the author’s website.
This book covers all aspects of operational modal analysis for civil engineering, from theoretical background to
applications, including measurement hardware, software development, and data processing. In particular, this book
provides an extensive description and discussion of OMA methods, their classification and relationship, and advantages
and drawbacks. The authors cover both the well-established theoretical background of OMA methods and the most
recent developments in the field, providing detailed examples to help the reader better understand the concepts and
potentialities of the technique. Additional material is provided (data, software) to help practitioners and students become
familiar with OMA. Covering a range of different aspects of OMA, always with the application in mind, the practical
perspective adopted in this book makes it ideal for a wide range of readers from researchers to field engineers; graduate
and undergraduate students; and technicians interested in structural dynamics, system identification, and Structural
Health Monitoring. This book also: Analyzes OMA methods extensively, providing details on implementation not easily
found in the literature Offers tutorial for development of customized measurement and data processing systems for
LabView and National Instruments programmable hardware Discusses different solutions for automated OMA Contains
many explanatory applications on real structures Provides detail on applications of OMA beyond system identification,
such as (vibration based monitoring, tensile load estimation, etc.) Includes both theory and applications
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Design and Operation of Solid Oxide Fuel Cells: The Systems Engineering Vision for Industrial Application presents a
comprehensive, critical and accessible review of the latest research in the field of solid oxide fuel cells (SOFCs). As well
as discussing the theoretical aspects of the field, the book explores a diverse range of power applications, such as hybrid
power plants, polygeneration, distributed electricity generation, energy storage and waste management—all with a focus
on modeling and computational skills. Dr. Sharifzadeh presents the associated risks and limitations throughout the
discussion, providing a very complete and thorough analysis of SOFCs and their control and operation in power plants.
The first of its kind, this book will be of particular interest to energy engineers, industry experts and academic researchers
in the energy, power and transportation industries, as well as those working and researching in the chemical,
environmental and material sectors. Closes the gap between various power engineering disciples by considering a
diverse variety of applications and sectors Presents and reviews a variety of modeling techniques and considers
regulations throughout Includes CFD modeling examples and process simulation and optimization programming
guidance
This book presents a theoretical and practical overview of computational modeling in bioengineering, focusing on a range
of applications including electrical stimulation of neural and cardiac tissue, implantable drug delivery, cancer therapy,
biomechanics, cardiovascular dynamics, as well as fluid-structure interaction for modelling of organs, tissues, cells and
devices. It covers the basic principles of modeling and simulation with ordinary and partial differential equations using
MATLAB and COMSOL Multiphysics numerical software. The target audience primarily comprises postgraduate students
and researchers, but the book may also be beneficial for practitioners in the medical device industry.
This book explains the use of cloud computing systems for engineering applications to satisfy the need for enterprise
level, state-of-the-art computational capacities at an affordable cost. As huge costs are involved in the maintenance and
timely renovation of computational capabilities, particularly for projects that require significant computational capacity,
cloud services can achieve considerable savings for users and organizations engaged in engineering research and
development. Dr. Stradi-Granados explains how to extract a maximum value from every dollar invested in cloud
computer server. The types of facilities located around the world that lease their resources to customers interested in
reducing the internal overhead and implementation time. The volume features chapters on model generation, motion
studies, and prototyping is ideal for students, researchers, practitioners, and facility's managers across a range of
engineering domains.
Introduces the intellectual framework for modeling with Comsol Multiphysics. The first part of this book develops an
understanding of how to build up complicated models piecemeal and test them modularly. The second part introduces
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advanced analysis techniques. The final part deals with case studies in a broad range of application areas.
Presents a clear theory of finite element method with the use of COMSOL Multiphysics software. This book describes the
finite element procedures for solving structural mechanics, heat transfer and fluid flow problems. In each chapter, the
governing differential equations and corresponding finite element formulations are described. Academic examples are
presented together with detailed steps on using COMSOL. In addition, the last chapter shows how to use the software to
solve general form of the differential equations by the finite element method. This chapter demonstrates a unique
capability of COMSOL that does not exist in most of other software packages. The book is ideal for beginners to
understand the finite element packages. The book is ideal for beginners to understand the finite element method and how
to use COMSOL Multiphysics software in a short time.
This book gives the reader a quick introduction to the Application Builder tool in COMSOL Multiphysics. This tool allows
the user to build apps that are tailored to the needs of other engineers or scientists who are not specialists in modelling
using COMSOL Multiphysics, but who need to use simulations in their work to predict, design or analyse the technical or
economic potential of prototypes of industrial devices and other products, or in the planning of large-scale projects, such
as the types of projects that environmental engineers are usually confronted with. These users need not be aware of the
complex details of the underlying mathematical models when using Application Builder apps to contribute to their
organisations, or to the development and implementation of products for the market.
Advanced Mathematics for Engineering Students: The Essential Toolbox provides a concise treatment for applied mathematics. Derived from
two semester advanced mathematics courses at the author’s university, the book delivers the mathematical foundation needed in an
engineering program of study. Other treatments typically provide a thorough but somewhat complicated presentation where students do not
appreciate the application. This book focuses on the development of tools to solve most types of mathematical problems that arise in
engineering – a “toolbox” for the engineer. It provides an important foundation but goes one step further and demonstrates the practical use
of new technology for applied analysis with commercial software packages (e.g., algebraic, numerical and statistical). Delivers a focused and
concise treatment on the underlying theory and direct application of mathematical methods so that the reader has a collection of important
mathematical tools that are easily understood and ready for application as a practicing engineer The book material has been derived from
class-tested courses presented over many years in applied mathematics for engineering students (all problem sets and exam questions given
for the course(s) are included along with a solution manual) Provides fundamental theory for applied mathematics while also introducing the
application of commercial software packages as modern tools for engineering application, including: EXCEL (statistical analysis); MAPLE
(symbolic and numeric computing environment); and COMSOL (finite element solver for ordinary and partial differential equations)
This book guides the reader through the process of model creation for heat transfer analysis with the finite element method. The book
describes thermal imaging experiments that demonstrate how such models can be validated. It presents application examples, such as
heating water in a kettle, to basement insulation, a heated seat, molten rock, pipe flow, and an innovative extended surface. A companion
Page 3/14

Download Free Comsol For Engineers
disc provides the files so models can be run (using COMSOL or other software) in order to observe real-world behavior of the applications.
Historical background information is provided to show the progression of heat transfer science and mathematical modeling from the earliest
developments to the most recent advances in technology. Features: Includes example models that enable the reader to implement
conceptual material in practical scenarios with broad industrial applications Includes companion files with models and geometry files created
with COMSOL Multiphysics(R) or imported from a third-party CAD tool.
COMSOL Multiphysics software is one of the most valuable software modeling tools for engineers and scientists. This book is designed for
engineers from the fields of mechanical, electrical, and civil disciplines, and introduces multiphysics modeling techniques and examples
accompanied by practical applications using COMSOL 4.x. The book includes a companion CD-ROM with files of over 25 models, images,
and code. The main objective is to introduce readers to use COMSOL as an engineering tool for modeling by solving examples that could
become a guide for modeling similar or more complicated problems. The objective is to provide a collection of examples and modeling
guidelines through which readers can build their own models. Readers are assumed to be familiar with the principles of numerical modeling
and the finite element method (FEM). The book takes a flexible-level approach for presenting the materials along with using practical
examples. The mathematical fundamentals, engineering principles, and design criteria are presented as integral parts of examples. At the
end of each chapter are references that contain more in-depth physics, technical information, and data; these are referred to throughout the
book and used in the examples. COMSOL for Engineers could be used to complement another text that provides background training in
engineering computations and methods. Examples provided in this book should be considered as "lessons" for which background physics
could be explained in more detail. FEATURES Includes a companion CD-ROM with files of over 25 models, images,code Uses progressive
approach in terms of examples and models eBook Customers: Companion files are available for downloading with order number/proof of
purchase by writing to the publisher at info@merclearning.com.
This accessible textbook offers a novel, concept-led approach to superconducting electronics, using the COMSOL Multiphysics software to
help describe fundamental principles in an intuitive manner. Based on a course taught by the author and aimed primarily at engineering
students, the book explains concepts effectively and efficiently, uncovering the “shortcut” to understanding each topic, enabling readers to
quickly grasp the underlying essence. The book is divided into two main parts; the first part provides a general introduction to key topics
encountered in superconductivity, illustrated using COMSOL simulations based on time-dependent Ginzburg-Landau equations and avoiding
any deeply mathematical derivations. It includes numerous worked examples and problem sets with tips and solutions. The second part of the
book is more conventional in nature, providing detailed derivations of the basic equations from first principles. This part covers more
advanced topics, including the BCS-Gor'kov-Eliashberg approach to equilibrium properties of superconductors, the derivation of kinetic
equations for nonequilibrium superconductors, and the derivation of time-dependent Ginzburg–Landau equations, used as the basis for
COMSOL modeling in the first part. Supported throughout by an extensive library of COMSOL Multiphysics animations, the book serves as a
uniquely accessible introduction to the field for engineers and others with a less rigorous background in physics and mathematics. However, it
also features more detailed mathematical background for those wishing to delve further into the subject.
Step-by-step instructions enable chemical engineers to masterkey software programs and solve complex problems Today, both students and
professionals in chemical engineeringmust solve increasingly complex problems dealing with refineries,fuel cells, microreactors, and
pharmaceutical plants, to name afew. With this book as their guide, readers learn to solve theseproblems using their computers and Excel,
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MATLAB, Aspen Plus, andCOMSOL Multiphysics. Moreover, they learn how to check theirsolutions and validate their results to make sure
they have solvedthe problems correctly. Now in its Second Edition, Introduction to ChemicalEngineering Computing is based on the author’s
firsthandteaching experience. As a result, the emphasis is on problemsolving. Simple introductions help readers become conversant witheach
program and then tackle a broad range of problems in chemicalengineering, including: Equations of state Chemical reaction equilibria Mass
balances with recycle streams Thermodynamics and simulation of mass transfer equipment Process simulation Fluid flow in two and three
dimensions All the chapters contain clear instructions, figures, andexamples to guide readers through all the programs and types ofchemical
engineering problems. Problems at the end of each chapter,ranging from simple to difficult, allow readers to gradually buildtheir skills,
whether they solve the problems themselves or inteams. In addition, the book’s accompanying website lists thecore principles learned from
each problem, both from a chemicalengineering and a computational perspective. Covering a broad range of disciplines and problems
withinchemical engineering, Introduction to Chemical EngineeringComputing is recommended for both undergraduate and graduatestudents
as well as practicing engineers who want to know how tochoose the right computer software program and tackle almost anychemical
engineering problem.
Written for students who want to use ANSYS software while learning the finite element method, this book is also suitable for designers and
engineers before using the software to analyse realistic problems. The books presents the finite element formulations for solving engineering
problems in the fields of solid mechanics, heat transfer, thermal stress and fluid flows. For solid mechanics problems, the truss, beam, plane
stress, plate, 3D solid elements are employed for structural, vibration, eigenvalues, buckling and failure analyses. For heat transfer problems,
the steady-state and transient formulations for heat conduction, convection and radiation are presented and for fluid problems, both
incompressible and compressible flows using fluent are analyzed. The book contains twelve chapters describing different analysis disciplines
in engineering problems. In each chapter, the governing differential equations and the finite element method are presented. An academic
examples used to demonstrate the ANSYS procedure for solving it in detail. An application example is also included at the end of each
chapter to highlight the software capability for analysing practical problems.
Multiphysics Modeling Using COMSOL® rapidly introduces the senior level undergraduate, graduate or professional scientist or engineer to
the art and science of computerized modeling for physical systems and devices. It offers a step-by-step modeling methodology through
examples that are linked to the Fundamental Laws of Physics through a First Principles Analysis approach. The text explores a breadth of
multiphysics models in coordinate systems that range from 1D to 3D and introduces the readers to the numerical analysis modeling
techniques employed in the COMSOL® Multiphysics® software. After readers have built and run the examples, they will have a much firmer
understanding of the concepts, skills, and benefits acquired from the use of computerized modeling techniques to solve their current
technological problems and to explore new areas of application for their particular technological areas of interest.
This textbook introduces the concepts and tools that biomedical and chemical engineering students need to know in order to translate
engineering problems into a numerical representation using scientific fundamentals. Modeling concepts focus on problems that are directly
related to biomedical and chemical engineering. A variety of computational tools are presented, including MATLAB, Excel, Mathcad, and
COMSOL, and a brief introduction to each tool is accompanied by multiple computer lab experiences. The numerical methods covered are
basic linear algebra and basic statistics, and traditional methods like Newton's method, Euler Integration, and trapezoidal integration. The
book presents the reader with numerous examples and worked problems, and practice problems are included at the end of each chapter.
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Focuses on problems and methods unique to biomedical and chemical engineering; Presents modeling concepts drawn from chemical,
mechanical, and materials engineering; Ancillary materials include lecture notes and slides and online videos that enable a flipped classroom
or individual study.

Organised around problem solving, this book introduces the reader to computational simulation, bridging fundamental theory with
real-world applications.
COMSOL5 Multiphysics® is one of the most valuable software modeling tools for engineers and scientists. This book, an updated
edition of the previously published, COMSOL for Engineers, covers COMSOL5 which now includes a revolutionary tool, the
Application Builder. This component enables users to build apps based on COMSOL models that can be run on almost any
operating system (Windows, MAC, mobile/iOS, etc.). Designed for engineers from various disciplines, the book introduces
multiphysics modeling techniques and examples accompanied by practical applications using COMSOL5.x. The main objective is
to introduce readers to use COMSOL as an engineering tool for modeling, by solving examples that could become a guide for
modeling similar or more complicated problems. The book provides a collection of examples and modeling guidelines through
which readers can build their own models. The mathematical fundamentals, engineering principles, and design criteria are
presented as integral parts of the examples. At the end of chapters are references that contain more in-depth physics, technical
information, and data; these are referred to throughout the book and used in the examples. COMSOL5 for Engineers could be
used to complement another text that provides background training in engineering computations and methods. Exercises are
provided at the end of the text for use in adoption situations. Features: •Expands the Finite Element Method (FEM) theory and
adds more examples from the original edition •Outlines the new features in COMSOL5, the graphical user interface (GUI), and
how to build a COMSOL app for models •Includes apps for selected model examples-with parameterization of these models
•Features new and modified, solved model examples, in addition to the models provided in the original edition •Companion disc
with executable copies of each model and their related animations eBook Customers: Companion files are available for
downloading with order number/proof of purchase by writing to the publisher at info@merclearning.com.
Finite element methods for approximating partial differential equations that arise in science and engineering analysis find
widespread application. Numerical analysis tools make the solutions of coupled physics, mechanics, chemistry, and even biology
accessible to the novice modeler. Nevertheless, modelers must be aware of the limitations and difficulties in developing numerical
models that faithfully represent the system they are modeling. This textbook introduces the intellectual framework for modeling
with Comsol Multiphysics, a package which has unique features in representing multiply linked domains with complex geometry,
highly coupled and nonlinear equation systems, and arbitrarily complicated boundary, auxiliary, and initial conditions. But with this
modeling power comes great opportunities and great perils. Progressively, in the first part of the book the novice modeler develops
an understanding of how to build up complicated models piecemeal and test them modularly. The second part of the book
introduces advanced analysis techniques. The final part of the book deals with case studies in a broad range of application areas
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including nonlinear pattern formation, thin film dynamics and heterogeneous catalysis, composite and effective media for heat,
mass, conductivity, and dispersion, population balances, tomography, multiphase flow, electrokinetic, microfluidic networks,
plasma dynamics, and corrosion chemistry. As a revision of Process Modeling and Simulation with Finite Element Methods, this
book uses the very latest features of Comsol Multiphysics. There are new case studies on multiphase flow with phase change,
plasma dynamics, electromagnetohydrodynamics, microfluidic mixing, and corrosion. In addition, major improvements to the level
set method for multiphase flow to ensure phase conservation is introduced. More information about COMSOL can be found here.
This concise and clear introduction to the topic requires only basic knowledge of calculus and linear algebra - all other concepts
and ideas are developed in the course of the book. Lucidly written so as to appeal to undergraduates and practitioners alike, it
enables readers to set up simple mathematical models on their own and to interpret their results and those of others critically. To
achieve this, many examples have been chosen from various fields, such as biology, ecology, economics, medicine, agricultural,
chemical, electrical, mechanical and process engineering, which are subsequently discussed in detail. Based on the author`s
modeling and simulation experience in science and engineering and as a consultant, the book answers such basic questions as:
What is a mathematical model? What types of models do exist? Which model is appropriate for a particular problem? What are
simulation, parameter estimation, and validation? The book relies exclusively upon open-source software which is available to
everybody free of charge. The entire book software - including 3D CFD and structural mechanics simulation software - can be
used based on a free CAELinux-Live-DVD that is available in the Internet (works on most machines and operating systems).
The term photonics can be used loosely to refer to a vast array of components, devices, and technologies that in some way
involve manipulation of light. One of the most powerful numerical approaches available to engineers developing photonic
components and devices is the Finite Element Method (FEM), which can be used to model and simulate such components/devices
and analyze how they will behave in response to various outside influences. This resource provides a comprehensive description
of the formulation and applications of FEM in photonics applications ranging from telecommunications, astronomy, and sensing, to
chemistry, imaging, and biomedical R&D. This book emphasizes practical, problem-solving applications and includes real-world
examples to assist readers in understanding how mathematical concepts translate to computer code for finite element-based
methods applicable to a range of photonic structures. In addition, this is the perfect support to anyone using the COMSOL
Multiphysics© RF Module.
This book highlights a unique combination of numerical tools and strategies for handling the challenges of multiphysics simulation,
with a specific focus on electromechanical systems as the target application. Features: introduces the concept of design via
simulation, along with the role of multiphysics simulation in today’s engineering environment; discusses the importance of
structural optimization techniques in the design and development of electromechanical systems; provides an overview of the
physics commonly involved with electromechanical systems for applications such as electronics, magnetic components, RF
components, actuators, and motors; reviews the governing equations for the simulation of related multiphysics problems; outlines
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relevant (topology and parametric size) optimization methods for electromechanical systems; describes in detail several
multiphysics simulation and optimization example studies in both two and three dimensions, with sample numerical code.
Laurence Belfiore’s unique treatment meshes two mainstream subject areas in chemical engineering: transport phenomena and
chemical reactor design. Expressly intended as an extension of Bird, Stewart, and Lightfoot’s classic Transport Phenomena, and
Froment and Bischoff’s Chemical Reactor Analysis and Design, Second Edition, Belfiore’s unprecedented text explores the
synthesis of these two disciplines in a manner the upper undergraduate or graduate reader can readily grasp. Transport
Phenomena for Chemical Reactor Design approaches the design of chemical reactors from microscopic heat and mass transfer
principles. It includes simultaneous consideration of kinetics and heat transfer, both critical to the performance of real chemical
reactors. Complementary topics in transport phenomena and thermodynamics that provide support for chemical reactor analysis
are covered, including: Fluid dynamics in the creeping and potential flow regimes around solid spheres and gas bubbles The
corresponding mass transfer problems that employ velocity profiles, derived in the book’s fluid dynamics chapter, to calculate
interphase heat and mass transfer coefficients Heat capacities of ideal gases via statistical thermodynamics to calculate Prandtl
numbers Thermodynamic stability criteria for homogeneous mixtures that reveal that binary molecular diffusion coefficients must
be positive In addition to its comprehensive treatment, the text also contains 484 problems and ninety-six detailed solutions to
assist in the exploration of the subject. Graduate and advanced undergraduate chemical engineering students, professors, and
researchers will appreciate the vision, innovation, and practical application of Laurence Belfiore’s Transport Phenomena for
Chemical Reactor Design.
Shape Memory Alloy Engineering introduces materials, mechanical, and aerospace engineers to shape memory alloys (SMAs),
providing a unique perspective that combines fundamental theory with new approaches to design and modeling of actual SMAs as
compact and inexpensive actuators for use in aerospace and other applications. With this book readers will gain an understanding
of the intrinsic properties of SMAs and their characteristic state diagrams, allowing them to design innovative compact actuation
systems for applications from aerospace and aeronautics to ships, cars, and trucks. The book realistically discusses both the
potential of these fascinating materials as well as their limitations in everyday life, and how to overcome some of those limitations
in order to achieve proper design of useful SMA mechanisms. Discusses material characterization processes and results for a
number of newer SMAs Incorporates numerical (FE) simulation and integration procedures into commercial codes (Msc/Nastran,
Abaqus, and others) Provides detailed examples on design procedures and optimization of SMA-based actuation systems for real
cases, from specs to verification lab tests on physical demonstrators One of the few SMA books to include design and set-up of
demonstrator characterization tests and correlation with numerical models
Fluid Mechanics for Chemical Engineers, Second Edition, with Microfluidics and CFD, systematically introduces fluid mechanics
from the perspective of the chemical engineer who must understand actual physical behavior and solve real-world problems.
Building on a first edition that earned Choice Magazine's Outstanding Academic Title award, this edition has been thoroughly
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updated to reflect the field's latest advances. This second edition contains extensive new coverage of both microfluidics and
computational fluid dynamics, systematically demonstrating CFD through detailed examples using FlowLab and COMSOL
Multiphysics. The chapter on turbulence has been extensively revised to address more complex and realistic challenges, including
turbulent mixing and recirculating flows.
Very few polymer mechanics problems are solved with only pen and paper today, and virtually all academic research and
industrial work relies heavily on finite element simulations and specialized computer software. Introducing and demonstrating the
utility of computational tools and simulations, Mechanics of Solid Polymers provides a modern view of how solid polymers behave,
how they can be experimentally characterized, and how to predict their behavior in different load environments. Reflecting the
significant progress made in the understanding of polymer behaviour over the last two decades, this book will discuss recent
developments and compare them to classical theories. The book shows how best to make use of commercially available finite
element software to solve polymer mechanics problems, introducing readers to the current state of the art in predicting failure
using a combination of experiment and computational techniques. Case studies and example Matlab code are also included. As
industry and academia are increasingly reliant on advanced computational mechanics software to implement sophisticated
constitutive models – and authoritative information is hard to find in one place - this book provides engineers with what they need
to know to make best use of the technology available. Helps professionals deploy the latest experimental polymer testing methods
to assess suitability for applications Discusses material models for different polymer types Shows how to best make use of
available finite element software to model polymer behaviour, and includes case studies and example code to help engineers and
researchers apply it to their work
This textbook is designed for an introductory course at undergraduate and graduate levels for bioengineering students. It provides
a systematic way of examining bioengineering problems in a multidisciplinary computational approach. The book introduces basic
concepts of multidiscipline-based computational modeling methods, provides detailed step-by-step techniques to build a model
with consideration of underlying multiphysics, and discusses many important aspects of a modeling approach including results
interpretation, validation, and assessment.
In this textbook, the author teaches readers how to model and simulate a unit process operation through developing mathematical
model equations, solving model equations manually, and comparing results with those simulated through software. It covers both
lumped parameter systems and distributed parameter systems, as well as using MATLAB and Simulink to solve the system model
equations for both. Simplified partial differential equations are solved using COMSOL, an effective tool to solve PDE, using the fine
element method. This book includes end of chapter problems and worked examples, and summarizes reader goals at the
beginning of each chapter.
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
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computing" (HPC) tools and their impact on CFD modeling. The second section is dedicated to "CFD models for local and largescale 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.
This book can be used as a reference for the topic of turbulence modeling, especially in an engineering modeling and simulation
course or as a tool for professionals on practical applications. Turbulent flow modeling has many applications in industry. The
relevant numerical methods have advanced to the level that could be used by industry professionals to model many natural
turbulent flows with acceptable accuracy. In this book we cover the fundamentals of turbulence, modeling techniques, and
algorithms (including RANS) available in COMSOL® as well as providing several modeling examples and instructions for building
these models. The companion DVD includes models and figures discussed in the book. eBook Customers: Companion files are
available for downloading with order number/proof of purchase by writing to the publisher at info@merclearning.com. Features:
•Includes companion DVD with models and figures discussed in the book •Explains the physics and principles of turbulence and
provides modeling examples using COMSOL
This self-explanatory guide introduces the basic fundamentals of the Finite Element Method in a clear manner using
comprehensive examples. Beginning with the concept of one-dimensional heat transfer, the first chapters include one-dimensional
problems that can be solved by inspection. The book progresses through more detailed two-dimensional elements to threedimensional elements, including discussions on various applications, and ending with introductory chapters on the boundary
element and meshless methods, where more input data must be provided to solve problems. Emphasis is placed on the
development of the discrete set of algebraic equations. The example problems and exercises in each chapter explain the
procedure for defining and organizing the required initial and boundary condition data for a specific problem, and computer code
listings in MATLAB and MAPLE are included for setting up the examples within the text, including COMSOL files. Widely used as
an introductory Finite Element Method text since 1992 and used in past ASME short courses and AIAA home study courses, this
text is intended for undergraduate and graduate students taking Finite Element Methodology courses, engineers working in the
industry that need to become familiar with the FEM, and engineers working in the field of heat transfer. It can also be used for
distance education courses that can be conducted on the web. Highlights of the new edition include: - Inclusion of MATLAB,
MAPLE code listings, along with several COMSOL files, for the example problems within the text. Power point presentations per
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chapter and a solution manual are also available from the web. - Additional introductory chapters on the boundary element method
and the meshless method. - Revised and updated content. -Simple and easy to follow guidelines for understanding and applying
the Finite Element Method.
COMSOL 5 and MATLAB are valuable software modeling tools for engineers and scientists. This book explores a wide range of
models in coordinate systems from 0D to 3D and introduces the numerical analysis techniques employed in COMSOL 5 (including
Application Builder) and MATLAB software. The text presents electromagnetic, electronic, optical, thermal physics, and biomedical
models as examples. It presents the fundamental concepts in the models and the step-by-step instructions needed to build each
model. The companion DVD includes all the built models for each step-by-step example presented in the text and the related
animations, as specified. The book is designed to introduce modeling to an experienced engineer or can also be used for upper
level undergraduate or graduate courses. Features: •Focuses on COMSOL 5 and MATLAB models that demonstrate the use of
concepts for later application in engineering, science, medicine, and biophysics for the development of devices and systems
•Includes a DVD with executable copies of each model and related animations •Includes detailed discussions of possible
modeling errors and results •Uses a step-by-step modeling methodology linked to the Fundamental Laws of Physics

The Chemical Engineer’s Practical Guide to Fluid Mechanics: Now Includes COMSOL Multiphysics 5 Since most
chemical processing applications are conducted either partially or totally in the fluid phase, chemical engineers need
mastery of fluid mechanics. Such knowledge is especially valuable in the biochemical, chemical, energy, fermentation,
materials, mining, petroleum, pharmaceuticals, polymer, and waste-processing industries. Fluid Mechanics for Chemical
Engineers: with Microfluidics, CFD, and COMSOL Multiphysics 5, Third Edition, systematically introduces fluid mechanics
from the perspective of the chemical engineer who must understand actual physical behavior and solve real-world
problems. Building on the book that earned Choice Magazine’s Outstanding Academic Title award, this edition also gives
a comprehensive introduction to the popular COMSOL Multiphysics 5 software. This third edition contains extensive
coverage of both microfluidics and computational fluid dynamics, systematically demonstrating CFD through detailed
examples using COMSOL Multiphysics 5 and ANSYS Fluent. The chapter on turbulence now presents valuable CFD
techniques to investigate practical situations such as turbulent mixing and recirculating flows. Part I offers a clear,
succinct, easy-to-follow introduction to macroscopic fluid mechanics, including physical properties; hydrostatics; basic
rate laws; and fundamental principles of flow through equipment. Part II turns to microscopic fluid mechanics: Differential
equations of fluid mechanics Viscous-flow problems, some including polymer processing Laplace’s equation; irrotational
and porous-media flows Nearly unidirectional flows, from boundary layers to lubrication, calendering, and thin-film
applications Turbulent flows, showing how the k-? method extends conventional mixing-length theory Bubble motion, twophase flow, and fluidization Non-Newtonian fluids, including inelastic and viscoelastic fluids Microfluidics and
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electrokinetic flow effects, including electroosmosis, electrophoresis, streaming potentials, and electroosmotic switching
Computational fluid mechanics with ANSYS Fluent and COMSOL Multiphysics Nearly 100 completely worked practical
examples include 12 new COMSOL 5 examples: boundary layer flow, non-Newtonian flow, jet flow, die flow, lubrication,
momentum diffusion, turbulent flow, and others. More than 300 end-of-chapter problems of varying complexity are
presented, including several from University of Cambridge exams. The author covers all material needed for the fluid
mechanics portion of the professional engineer’s exam. The author’s website (fmche.engin.umich.edu) provides
additional notes, problem-solving tips, and errata. Register your product at informit.com/register for convenient access to
downloads, updates, and corrections as they become available.
Fins have been used historically as reliable design features for thermal management, which continues to be an important
problem in engineering today. This book develops heat transfer models for progressively complex fin designs.
Mathematicians, engineers, and analysts may equally benefit from the content as it provides the reader with numerical
and analytical tools to approach general and thermal management heat transfer problems. The main focus is on the
COMSOL® Multiphysics Heat Transfer module; however, the fundamentals may be applied to other commercial
packages such as ANSYS® and AbaqusTM. The content can be utilized in a variety of engineering disciplines including
mechanical, aerospace, biomedical, chemical, civil, and electrical, etc. Features: +Includes numerous example models
that enable the reader to implement conceptual material in practical scenarios with broad industrial applications +Uses
COMSOL Multiphysics® version 5.3 in combination with the Heat Transfer Module to set up and carry out the numerical
analysis for the models presented in the book +Presents mathematical methods related to the problems +Includes a
companion disc with models and custom apps created with COMSOL Application Builder (available by emailing info @
merclearning.com with proof of purchase if e-version)
Presents multiphysics models using the step-by-step techniques with the modeling tree paradigm as found in COMSOL
Multiphysics v.4.x software.
Provides an overview of Fiber Bragg Gratings (FBGs), from fundamentals to applications Evaluates the advantages and
disadvantages of particular applications, methods and techniques Contains new chapters on sensing, femtosecond laser
writing of FBGs and poling of glass and optical fibers Includes a special version of the photonic simulator PicWave(tm),
allowing the reader to make live simulations of many of the example devices presented in the book. This fully revised,
updated and expanded second edition covers the substantial advances in the manufacture and use of FBGs in the years
since the publication of the pioneering first edition. It presents a comprehensive treatise on FBGs and addresses issues
such as the merits of one solution over another; why particular fabrication methods are preferred; and what advantages a
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user may gain from certain techniques. Beginning with the principles of FBGs, the book progresses to discuss
photosensitization of optical fibers, Bragg grating fabrication and theory, properties of gratings, specific applications,
sensing technology, glass poling, advances in femtosecond laser writing of Bragg gratings and FBG measurement
techniques. In addition to material on telecommunications usage of FBGs, application areas such as fiber lasers and
sensors are addressed in greater detail. This special version of Picwave is limited to modelling only the passive fibre
devices covered in this book. However the full PicWave package is capable of modelling other non-linear and active
devices such as laser diodes and SOAs as discussed in Chapter 8. More information about PicWave can be found at
www.photond.com/products/picwave.htm. In addition to researchers, scientists, and graduate students, this book will be
of interest to industrial practitioners in the field of fabrication of fiber optic materials and devices. Raman Kashyap,
Canada Research Chair holder on Future Photonics Systems, and Professor at École Polytechnique, University of
Montréal since 2003, has researched optical fibers and devices for over 30 years. He pioneered the fabrication of FBGs
and applications in telecommunications and photonics. Provides an overview of Fiber Bragg Gratings (FBGs), from
fundamentals to applications Evaluates the advantages and disadvantages of particular applications, methods and
techniques Contains new chapters on sensing, femtosecond laser writing of FBGs and poling of glass and optical fibers
Includes a special version of the photonic simulator PicWave(tm), allowing the reader to make live simulations of many of
the example devices presented in the book
Designed for engineers from the fields of mechanical, electrical and civil disciplines, this book presents the reader with a
solved problem that utilizes the RF Module. Uses COMSOL Multiphysics software Version 4.x and includes a DVD with
models and code.
This book focuses on the geometry creation techniques for use in finite element analysis. Examples are provided as a
sequence of fin designs with progressively increasing complexity. A fin was selected as it is a feature widely employed for
thermal management. As the content progresses, the reader learns to create or import a geometry into a FEM tool using
COMSOL Multiphysics®. The fundamentals may also be applied to other commercial packages such as ANSYS® or
AbaqusTM. The content can be utilized in a variety of engineering disciplines including mechanical, aerospace,
biomedical, chemical, civil, and electrical. The book provides an overview of the tools available to create and interact with
the geometry. It also takes a broader look on the world of geometry, showing how geometry is a fundamental part of
nature and how it is interconnected with the world around us. Features: Includes example models that enable the reader
to implement conceptual material in practical scenarios with broad industrial applications Provides geometry modeling
examples created with built in features of COMSOL Multiphysics® v. 5.4 or imported from other dedicated CAD tools
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Presents meshing examples and provides practical advice on mesh generation Includes companion files with models and
custom applications created with COMSOL Multiphysics® Application Builder.
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