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Finite Element Modeling and Simulation with ANSYS Workbench 18, Second Edition,
combines finite element theory with real-world practice. Providing an introduction to
finite element modeling and analysis for those with no prior experience, and written by
authors with a combined experience of 30 years teaching the subject, this text presents
FEM formulations integrated with relevant hands-on instructions for using ANSYS
Workbench 18. Incorporating the basic theories of FEA, simulation case studies, and
the use of ANSYS Workbench in the modeling of engineering problems, the book also
establishes the finite element method as a powerful numerical tool in engineering
design and analysis. Features Uses ANSYS WorkbenchTM 18, which integrates the
ANSYS SpaceClaim Direct ModelerTM into common simulation workflows for ease of
use and rapid geometry manipulation, as the FEA environment, with full-color screen
shots and diagrams. Covers fundamental concepts and practical knowledge of finite
element modeling and simulation, with full-color graphics throughout. Contains
numerous simulation case studies, demonstrated in a step-by-step fashion. Includes
web-based simulation files for ANSYS Workbench 18 examples. Provides analyses of
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trusses, beams, frames, plane stress and strain problems, plates and shells, 3-D design
components, and assembly structures, as well as analyses of thermal and fluid
problems.
The development of mechatronic and multidomain technological systems requires the
dynamic behavior to be simulated before detailed CAD geometry is available. This book
presents the fundamental concepts of multiphysics modeling with lumped parameters.
The approach adopted in this book, based on examples, is to start from the physical
concepts, move on to the models and their numerical implementation, and finish with
their analysis. With this practical problem-solving approach, the reader will gain a deep
understanding of multiphysics modeling of mechatronic or technological systems –
mixing mechanical power transmissions, electrical circuits, heat transfer devices and
electromechanical or fluid power actuators. Most of the book's examples are made
using Modelica platforms, but they can easily be implemented in other 0D/1D
multidomain physical system simulation environments such as Amesim,
Simulink/Simscape, VHDL-AMS and so on.
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
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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.
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 realworld 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.
Finite element analysis has become the most popular technique for studying
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engineering structures in detail. It is particularly useful whenever the complexity of the
geometry or of the loading is such that alternative methods are inappropriate. The finite
element method is based on the premise that a complex structure can be broken down
into finitely many smaller pieces (elements), the behaviour of each of which is known or
can be postulated. These elements might then be assembled in some sense to model
the behaviour of the structure. Intuitively this premise seems reasonable, but there are
many important questions that need to be answered. In order to answer them it is
necessary to apply a degree of mathematical rigour to the development of finite
element techniques. The approach that will be taken in this book is to develop the
fundamental ideas and methodologies based on an intuitive engineering approach, and
then to support them with appropriate mathematical proofs where necessary. It will
rapidly become clear that the finite element method is an extremely powerful tool for the
analysis of structures (and for other field problems), but that the volume of calculations
required to solve all but the most trivial of them is such that the assistance of a
computer is necessary. As stated above, many questions arise concerning finite
element analysis. Some of these questions are associated with the fundamental
mathematical formulations, some with numerical solution techniques, and others with
the practical application of the method. In order to answer these questions, the
engineer/analyst needs to understand both the nature and limitations of the finite
element approximation and the fundamental behaviour of the structure. Misapplication
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of finite element analysis programs is most likely to arise when the analyst is ignorant of
engineering phenomena.
Advances in Multi-Physics and Multi-Scale Couplings in Geo-Environmental Mechanics
reunites some of the most recent work from the French research group MeGe GDR
(National Research Group on Multiscale and Multiphysics Couplings in GeoEnvironmental Mechanics) on the theme of multi-scale and multi-physics modeling of
geomaterials, with a special focus on micromechanical aspects. Its offers readers a
glimpse into the current state of scientific knowledge in the field, together with the most
up-to-date tools and methods of analysis available. Each chapter represents a study
with a different viewpoint, alternating between phenomenological/micro-mechanically
enriched and purely micromechanical approaches. Throughout the book, contributing
authors will highlight advances in geomaterials modeling, while also pointing out
practical implications for engineers. Topics discussed include multi-scale modeling of
cohesive-less geomaterials, including multi-physical processes, but also the effects of
particle breakage, large deformations on the response of the material at the specimen
scale and concrete materials, together with clays as cohesive geomaterials. The book
concludes by looking at some engineering problems involving larger scales. Identifies
contributions in the field of geomechanics Focuses on multi-scale linkages at small
scales Presents numerical simulations by discrete elements and tools of
homogenization or change of scale
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Finite Element Analysis Applications: A Systematic and Practical Approach strikes a
solid balance between more traditional FEA textbooks that focus primarily on theory,
and the software specific guidebooks that help teach students and professionals how to
use particular FEA software packages without providing the theoretical foundation. In
this new textbook, Professor Bi condenses the introduction of theories and focuses
mainly on essentials that students need to understand FEA models. The book is
organized to be application-oriented, covering FEA modeling theory and skills directly
associated with activities involved in design processes. Discussion of classic FEA
elements (such as truss, beam and frame) is limited. Via the use of several case
studies, the book provides easy-to-follow guidance on modeling of different design
problems. It uses SolidWorks simulation as the platform so that students do not need to
waste time creating geometries for FEA modelling. Provides a systematic approach to
dealing with the complexity of various engineering designs Includes sections on the
design of machine elements to illustrate FEA applications Contains practical case
studies presented as tutorials to facilitate learning of FEA methods Includes ancillary
materials, such as a solutions manual for instructors, PPT lecture slides and
downloadable CAD models for examples in SolidWorks
This book presents a systematic description and case studies of chemical engineering
modelling and simulation based on the MATLAB/FEMLAB tools, in support of selected
topics in undergraduate and postgraduate programmes that require numerical solution
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of complex balance equations (ordinary differential equations, partial differential
equations, nonlinear equations, integro-differential equations). These systems arise
naturally in analysis of transport phenomena, process systems, chemical reactions and
chemical thermodynamics, and particle rate processes. Templates are given for
modelling both state-of-the-art research topics (e.g. microfluidic networks, film drying,
multiphase flow, population balance equations) and case studies of commonplace
design calculations -- mixed phase reactor design, heat transfer, flowsheet analysis of
unit operations, flash distillations, etc. The great strength of this book is that it makes
modelling and simulating in the MATLAB/FEMLAB environment approachable to both
the novice and the expert modeller.

Multiscale Modeling of Additively Manufactured Metals: Application to Laser
Powder Bed Fusion Process provides comprehensive coverage on the latest
methodology in additive manufacturing (AM) modeling and simulation. Although
there are extensive advances within the AM field, challenges to predictive
theoretical and computational approaches still hinder the widespread adoption of
AM. The book reviews metal additive materials and processes and discusses
multiscale/multiphysics modeling strategies. In addition, coverage of modeling
and simulation of AM process in order to understand the process-structureproperty relationship is reviewed, along with the modeling of morphology
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evolution, phase transformation, and defect formation in AM parts. Residual
stress, distortion, plasticity/damage in AM parts are also considered, with scales
associated with the spatial, temporal and/or material domains reviewed. This
book is useful for graduate students, engineers and professionals working on AM
materials, equipment, process, development and modeling. Includes the
fundamental principles of additive manufacturing modeling techniques Presents
various modeling tools/software for AM modeling Discusses various design
methods and how to optimize the AM process using these models
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
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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 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 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 fluidstructure interaction for modelling of organs, tissues, cells and devices. It covers
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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 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.
Multiphysics Modeling with Finite Element MethodsWorld Scientific Publishing
Company
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
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insulation, a heated seat, molten rock, pipe flow, and an innovative extended
surface. A companion 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.
Discusses the use of the Finite Element Modeling Laboratory in multiphysics
modeling and in solving engineering problems.
This book reports on the state of the art in the field of multiphysics systems. It
consists of accurately reviewed contributions to the MMSSD’2014 conference,
which was held from December 17 to 19, 2004 in Hammamet, Tunisia. The
different chapters, covering new theories, methods and a number of case
studies, provide readers with an up-to-date picture of multiphysics modeling and
simulation. They highlight the role played by high-performance computing and
newly available software in promoting the study of multiphysics coupling effects,
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and show how these technologies can be practically implemented to bring about
significant improvements in the field of design, control and monitoring of
machines. In addition to providing a detailed description of the methods and their
applications, the book also identifies new research issues, challenges and
opportunities, thus providing researchers and practitioners with both technical
information to support their daily work and a new source of inspiration for their
future research.
Presented in the dissertation are finite element method computational models demonstrating
how the PCI algorithm works; for example, a rectangular structure with a moving circular
object. The models demonstrate the ability to locate the circular object with a few point
measurements. The presented computational model uses swarm optimization to help recreate
the circular object image from the measured data. This dissertation also introduces the
different technology that make PCI feasible, including computer power, image segmentation,
wireless technology, sensor fusion, computational models and database systems. The
dissertation focuses on the impact of multiphysics and time varying computational parameters
on PCI theory.
The book retains its strong conceptual approach, clearly examining the mathematical
underpinnings of FEM, and providing a general approach of engineering application
areas.Known for its detailed, carefully selected example problems and extensive selection of
homework problems, the author has comprehensively covered a wide range of engineering
areas making the book approriate for all engineering majors, and underscores the wide range
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of use FEM has in the professional world
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.
Modeling of Resistivity and Acoustic Borehole Logging Measurements Using Finite Element
Methods provides a comprehensive review of different resistivity and sonic logging instruments
used within the oil industry, along with precise and solid mathematical descriptions of the
physical equations and corresponding FE formulations that govern these measurements.
Additionally, the book emphasizes the main modeling considerations that one needs to
incorporate into the simulations in order to obtain reliable and accurate results. Essentially, the
formulations and methods described here can also be applied to simulate on-surface
geophysical measurements such as seismic or marine controlled-source electromagnetic
(CSEM) measurements. Simulation results obtained using FE methods are superior. FE
methods employ a mathematical terminology based on FE spaces that facilitate the design of
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sophisticated formulations and implementations according to the specifics of each problem.
This mathematical FE framework provides a highly accurate, robust, and flexible unified
environment for the solution of multi-physics problems. Thus, readers will benefit from this
resource by learning how to make a variety of logging simulations using a unified FE
framework. Provides a complete and unified finite element approach to perform borehole sonic
and electromagnetic simulations Includes the latest research in mathematical and
implementation content on Finite Element simulations of borehole logging measurements
Features a variety of unique simulations and numerical examples that allow the reader to
easily learn the main features and limitations that appear when simulating borehole resistivity
measurements
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
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Multiphysics® v. 5.4 or imported from other dedicated CAD tools Presents meshing examples
and provides practical advice on mesh generation Includes companion files with models and
custom applications created with COMSOL Multiphysics® Application Builder.
Multiphysics Modeling: Numerical Methods and Engineering Applications: Tsinghua University
Press Computational Mechanics Series describes the basic principles and methods for
multiphysics modeling, covering related areas of physics such as structure mechanics, fluid
dynamics, heat transfer, electromagnetic field, and noise. The book provides the latest
information on basic numerical methods, also considering coupled problems spanning fluidsolid interaction, thermal-stress coupling, fluid-solid-thermal coupling, electromagnetic solid
thermal fluid coupling, and structure-noise coupling. Users will find a comprehensive book that
covers background theory, algorithms, key technologies, and applications for each coupling
method. Presents a wealth of multiphysics modeling methods, issues, and worked examples in
a single volume Provides a go-to resource for coupling and multiphysics problems Covers the
multiphysics details not touched upon in broader numerical methods references, including load
transfer between physics, element level strong coupling, and interface strong coupling,
amongst others Discusses practical applications throughout and tackles real-life multiphysics
problems across areas such as automotive, aerospace, and biomedical engineering
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 advanced analysis techniques. The final part
deals with case studies in a broad range of application areas.
COMSOL5 Multiphysics® is one of the most valuable software modeling tools for engineers
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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.
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Mathematics is a universal language. Differential equations, mathematical modeling,
numerical methods and computation form the underlying infrastructure of engineering
and the sciences. In this context mathematical modeling is a very powerful tool for
studying engineering problems, natural systems and human society. This
interdisciplinary book cont
Like the previous editions also the third edition of this book combines the detailed
physical modeling of mechatronic systems and their precise numerical simulation using
the Finite Element (FE) method. Thereby, the basic chapter concerning the Finite
Element (FE) method is enhanced, provides now also a description of higher order
finite elements (both for nodal and edge finite elements) and a detailed discussion of
non-conforming mesh techniques. The author enhances and improves many
discussions on principles and methods. In particular, more emphasis is put on the
description of single fields by adding the flow field. Corresponding to these field, the
book is augmented with the new chapter about coupled flow-structural mechanical
systems. Thereby, the discussion of computational aeroacoustics is extended towards
perturbation approaches, which allows a decomposition of flow and acoustic quantities
within the flow region. Last but not least, applications are updated and restructured so
that the book meets modern demands.
Presents applied theory and advanced simulation techniques for electric machines and
drives This book combines the knowledge of experts from both academia and the
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software industry to present theories of multiphysics simulation by design for electrical
machines, power electronics, and drives. The comprehensive design approach
described within supports new applications required by technologies sustaining high
drive efficiency. The highlighted framework considers the electric machine at the heart
of the entire electric drive. The book also emphasizes the simulation by design
concept—a concept that frames the entire highlighted design methodology, which is
described and illustrated by various advanced simulation technologies. Multiphysics
Simulation by Design for Electrical Machines, Power Electronics and Drives begins with
the basics of electrical machine design and manufacturing tolerances. It also discusses
fundamental aspects of the state of the art design process and includes examples from
industrial practice. It explains FEM-based analysis techniques for electrical machine
design—providing details on how it can be employed in ANSYS Maxwell software. In
addition, the book covers advanced magnetic material modeling capabilities employed
in numerical computation; thermal analysis; automated optimization for electric
machines; and power electronics and drive systems. This valuable resource: Delivers
the multi-physics know-how based on practical electric machine design methodologies
Provides an extensive overview of electric machine design optimization and its
integration with power electronics and drives Incorporates case studies from industrial
practice and research and development projects Multiphysics Simulation by Design for
Electrical Machines, Power Electronics and Drives is an incredibly helpful book for
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design engineers, application and system engineers, and technical professionals. It will
also benefit graduate engineering students with a strong interest in electric machines
and drives.
Written to appeal to a wide field of engineers and scientists who work on multiscale and
multiphysics analysis, Multiphysics and Multiscale Modeling: Techniques and
Applications is dedicated to the many computational techniques and methods used to
develop man-made systems as well as understand living systems that exist in nature.
Presenting a body
Although there is increasing need for modeling and simulation in the IC package design
phase, most assembly processes and various reliability tests are still based on the time
consuming "test and try out" method to obtain the best solution. Modeling and
simulation can easily ensure virtual Design of Experiments (DoE) to achieve the optimal
solution. This has greatly reduced the cost and production time, especially for new
product development. Using modeling and simulation will become increasingly
necessary for future advances in 3D package development. In this book, Liu and Liu
allow people in the area to learn the basic and advanced modeling and simulation skills
to help solve problems they encounter. Models and simulates numerous processes in
manufacturing, reliability and testing for the first time Provides the skills necessary for
virtual prototyping and virtual reliability qualification and testing Demonstrates
concurrent engineering and co-design approaches for advanced engineering design of
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microelectronic products Covers packaging and assembly for typical ICs,
optoelectronics, MEMS, 2D/3D SiP, and nano interconnects Appendix and color images
available for download from the book's companion website Liu and Liu have optimized
the book for practicing engineers, researchers, and post-graduates in microelectronic
packaging and interconnection design, assembly manufacturing, electronic
reliability/quality, and semiconductor materials. Product managers, application
engineers, sales and marketing staff, who need to explain to customers how the
assembly manufacturing, reliability and testing will impact their products, will also find
this book a critical resource. Appendix and color version of selected figures can be
found at www.wiley.com/go/liu/packaging
Modern petroleum and petrotechnical engineering is increasingly challenging due to the
inherently scarce and decreasing number of global petroleum resources. Exploiting
these resources efficiently will require researchers, scientists, engineers and other
practitioners to develop innovative mathematical solutions to serve as basis for new
asset development designs. Deploying these systems in numerical models is essential
to the future success and efficiency of the petroleum industry. Multiphysics modeling
has been widely applied in the petroleum industry since the 1960s. The rapid
development of computer technology has enabled the numerical applications of
multiphysics modeling in the petroleum industry: its applications are particularly popular
for the numerical simulation of drilling and completion processes. This book covers
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theory and numerical applications of multiphysical modeling presenting various authordeveloped subroutines, used to address complex pore pressure input, complex initial
geo-stress field input, etc. Some innovative methods in drilling and completion
developed by the authors, such as trajectory optimization and a 3-dimensional workflow
for calculation of mud weight window etc, are also presented. Detailed explanations are
provided for the modeling process of each application example included in the book. In
addition, details of the completed numerical models data are presented as supporting
material which can be downloaded from the website of the publisher. Readers can
easily understand key modeling techniques with the theory of multiphysics embedded in
examples of applications,and can use the data to reproduce the results presented.
While this book would be of interest to any student, academic or professional
practitioner of engineering, mathematics and natural science, we believe those
professionals and academics working in civil engineering, petroleum engineering and
petroleum geomechanics would find the work especially relevant to their endeavors.
The aim of this book is to introduce the simulation of various physical fields and their
applications for biomedical engineering, which will provide a base for researchers in the
biomedical field to conduct further investigation. The entire book is classified into three
levels. It starts with the first level, which presents the single physical fields including
structural analysis, fluid simulation, thermal analysis, and acoustic modeling. Then, the
second level consists of various couplings between two physical fields covering
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structural thermal coupling, porous media, fluid structural interaction (FSI), and acoustic
FSI. The third level focuses on multi-coupling that coupling with more than two physical
fields in the model. Each part in all levels is organized as the physical feature, finite
element implementation, modeling procedure in ANSYS, and the specific applications
for biomedical engineering like the FSI study of Abdominal Aortic Aneurysm (AAA),
acoustic wave transmission in the ear, and heat generation of the breast tumor. The
book should help for the researchers and graduate students conduct numerical
simulation of various biomedical coupling problems. It should also provide all readers
with a better understanding of various couplings.
The expansion of unconventional petroleum resources in the recent decade and the
rapid development of computational technology have provided the opportunity to
develop and apply 3D numerical modeling technology to simulate the hydraulic
fracturing of shale and tight sand formations. This book presents 3D numerical
modeling technologies for hydraulic fracturing developed in recent years, and
introduces solutions to various 3D geomechanical problems related to hydraulic
fracturing. In the solution processes of the case studies included in the book, fully
coupled multi-physics modeling has been adopted, along with innovative computational
techniques, such as submodeling. In practice, hydraulic fracturing is an essential
project component in shale gas/oil development and tight sand oil, and provides an
essential measure in the process of drilling cuttings reinjection (CRI). It is also an
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essential measure for widened mud weight window (MWW) when drilling through
naturally fractured formations; the process of hydraulic plugging is a typical application
of hydraulic fracturing. 3D modeling and numerical analysis of hydraulic fracturing is
essential for the successful development of tight oil/gas formations: it provides accurate
solutions for optimized stage intervals in a multistage fracking job. It also provides
optimized well-spacing for the design of zipper-frac wells. Numerical estimation of
casing integrity under stimulation injection in the hydraulic fracturing process is one of
major concerns in the successful development of unconventional resources. This topic
is also investigated numerically in this book. Numerical solutions to several other typical
geomechanics problems related to hydraulic fracturing, such as fluid migration caused
by fault reactivation and seismic activities, are also presented. This book can be used
as a reference textbook to petroleum, geotechnical and geothermal engineers, to senior
undergraduate, graduate and postgraduate students, and to geologists,
hydrogeologists, geophysicists and applied mathematicians working in this field. This
book is also a synthetic compendium of both the fundamentals and some of the most
advanced aspects of hydraulic fracturing technology.

Computational Finite Element Methods in Nanotechnology demonstrates the
capabilities of finite element methods in nanotechnology for a range of fields.
Bringing together contributions from researchers around the world, it covers key
concepts as well as cutting-edge research and applications to inspire new
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developments and future interdisciplinary research. In particular, it emphasizes
the importance of finite element methods (FEMs) for computational tools in the
development of efficient nanoscale systems. The book explores a variety of
topics, including: A novel FE-based thermo-electrical-mechanical-coupled model
to study mechanical stress, temperature, and electric fields in nano- and
microelectronics The integration of distributed element, lumped element, and
system-level methods for the design, modeling, and simulation of nano- and
micro-electromechanical systems (N/MEMS) Challenges in the simulation of
nanorobotic systems and macro-dimensions The simulation of structures and
processes such as dislocations, growth of epitaxial films, and precipitation
Modeling of self-positioning nanostructures, nanocomposites, and carbon
nanotubes and their composites Progress in using FEM to analyze the electric
field formed in needleless electrospinning How molecular dynamic (MD)
simulations can be integrated into the FEM Applications of finite element analysis
in nanomaterials and systems used in medicine, dentistry, biotechnology, and
other areas The book includes numerous examples and case studies, as well as
recent applications of microscale and nanoscale modeling systems with FEMs
using COMSOL Multiphysics® and MATLAB®. A one-stop reference for
professionals, researchers, and students, this is also an accessible introduction
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to computational FEMs in nanotechnology for those new to the field.
Multiphysics Simulations in Automotive and Aerospace Applications provides the
fundamentals and latest developments on numerical methods for solving
multiphysics problems, including fluid-solid interaction, fluid-structure-thermal
coupling, electromagnetic-fluid-solid coupling, vibro and aeroacoustics. Chapters
describe the different algorithms and numerical methods used for solving coupled
problems using implicit or explicit coupling problems from industrial or academic
applications. Given the book’s comprehensive coverage, automotive and
aerospace engineers, designers, graduate students and researchers involved in
the simulation of practical coupling problems will find the book useful in its
approach. Provides the fundamentals of numerical methods, along with
comprehensive examples for solving coupled problems Features multi-physics
methods and available codes, along with what those codes can do Presents
examples from industrial and academic applications
Learn Basic Theory and Software Usage from a Single Volume Finite Element
Modeling and Simulation with ANSYS Workbench combines finite element theory
with real-world practice. Providing an introduction to finite element modeling and
analysis for those with no prior experience, and written by authors with a
combined experience of 30 years teaching the subject, this text presents FEM
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formulations integrated with relevant hands-on applications using ANSYS
Workbench for finite element analysis (FEA). Incorporating the basic theories of
FEA and the use of ANSYS Workbench in the modeling and simulation of
engineering problems, the book also establishes the FEM method as a powerful
numerical tool in engineering design and analysis. Include FEA in Your Design
and Analysis of Structures Using ANSYS Workbench The authors reveal the
basic concepts in FEA using simple mechanics problems as examples, and
provide a clear understanding of FEA principles, element behaviors, and solution
procedures. They emphasize correct usage of FEA software, and techniques in
FEA modeling and simulation. The material in the book discusses onedimensional bar and beam elements, two-dimensional plane stress and plane
strain elements, plate and shell elements, and three-dimensional solid elements
in the analyses of structural stresses, vibrations and dynamics, thermal
responses, fluid flows, optimizations, and failures. Contained in 12 chapters, the
text introduces ANSYS Workbench through detailed examples and hands-on
case studies, and includes homework problems and projects using ANSYS
Workbench software that are provided at the end of each chapter. Covers solid
mechanics and thermal/fluid FEA Contains ANSYS Workbench geometry input
files for examples and case studies Includes two chapters devoted to modeling
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and solution techniques, design optimization, fatigue, and buckling failure
analysis Provides modeling tips in case studies to provide readers an immediate
opportunity to apply the skills they learn in a problem-solving context Finite
Element Modeling and Simulation with ANSYS Workbench benefits upper-level
undergraduate students in all engineering disciplines, as well as researchers and
practicing engineers who use the finite element method to analyze structures.
The complexity of modern-day problems in mechanical engineering makes
relying on pure theory or pure experiment impractical at best and time-consuming
and unwieldy at worst. And for a large class of engineering problems writing
computer codes from scratch is seldom found in practice. Use of reputable,
trustworthy software can save time, effort, and resources while still providing
reliable results. Finite Elements Simulations Using ANSYS focuses on the
application of this design software in solving practical engineering problems. The
book presents fundamental knowledge of numerical simulation using ANSYS. It
covers all disciplines in mechanical engineering: structure, solid mechanics,
vibration, heat transfer, and fluid dynamics, with adequate background material to
explain the physics behind the computations. The author treats each physical
phenomenon independently, enabling readers to single out subjects or related
chapters and study them as self-contained units. Because a finite element
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solution is greatly affected by the quality of the mesh, a separate chapter on
mesh generation is included as a simple meshing guide, emphasizing the basics.
Each chapter contains a number of pictorially guided problems with appropriate
screenshots that provide a step-by-step, easy-to-follow technical demonstration.
The book includes end-of-chapter problems, several practical, open-ended case
studies, and a number of complete tutorials on using ANSYS to resolve the
issues engineers tackle on a regular basis. Instructors can liberally select
appropriate chapters to be covered depending on the objectives of the course.
The author first explains multiphysics analyses, such as structure-thermal or fluidthermal analyses, in terms of theory, then derives the equations governing the
physical phenomena and presents modeling techniques. Many of the sample
problems, questions, and solved examples were used in CAD courses in many
universities around the world. They cover structural analysis, solid mechanics
and vibration, steady-state and transient heat-transfer analysis, fluid dynamics,
multiphysics simulations, and modeling and meshing. Written and organized so
that it can easily be used for self-study, this book guides readers through the
basic modeling requirements to the correct and physically meaningful numerical
result.
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