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And Software
Heat transfer analysis is a problem of major significance in a vast range of industrial
applications. These extend over the fields of mechanical engineering, aeronautical
engineering, chemical engineering and numerous applications in civil and electrical
engineering. If one considers the heat conduction equation alone the number of
practical problems amenable to solution is extensive. Expansion of the work to include
features such as phase change, coupled heat and mass transfer, and thermal stress
analysis provides the engineer with the capability to address a further series of key
engineering problems. The complexity of practical problems is such that closed form
solutions are not generally possible. The use of numerical techniques to solve such
problems is therefore considered essential, and this book presents the use of the
powerful finite element method in heat transfer analysis. Starting with the fundamental
general heat conduction equation, the book moves on to consider the solution of linear
steady state heat conduction problems, transient analyses and non-linear examples.
Problems of melting and solidification are then considered at length followed by a
chapter on convection. The application of heat and mass transfer to drying problems
and the calculation of both thermal and shrinkage stresses conclude the book.
Numerical examples are used to illustrate the basic concepts introduced. This book is
the outcome of the teaching and research experience of the authors over a period of
more than 20 years.
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.
The rapid advances in the nuclear and aerospace technologies in the past two decades
compounded with the increasing demands for high performance, energy-efficient power
plant components and engines have made reliable thermal stress analysis a critical
factor in the design and operation of such equipment. Recently, and as experienced by
the author, the need for sophis ticated analyses has been extended to the energy
resource industry such as in-situ coal gasification and in-situ oil recovery from oil sands
and shales. The analyses in the above applications are of a multidisciplinary nature,
and some involve the additional complexity of multiphase and phase change
phenomena. These extremely complicated factors preclude the use of classical
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methods, and numerical techniques such as the finite element method appear to be the
most viable alternative solution. The development of this technique so far appears to
have concentrated in two extremes; one being overly concerned with the accuracy of
results and tending to place all effort in the implementation of special purpose element
concepts and computational algorithms, the other being for commercial purposes with
the ability of solving a wide range of engineering problems. However, to be versatile,
users require substantial training and experience in order to use these codes
effectively. Above all, no provision for any modifi cation of these codes by users is
possible, as all these codes are proprietary and access to the code is limited only to the
owners.
Finite element modeling has developed into one of the most important tools at an
engineer's disposal, especially in applications involving nonlinearity. While engineers
coping with such applications may have access to powerful computers and finite
element codes, too often they lack the strong foundation in finite element analysis
(FEA) that nonlinear problems require. Finite Element Analysis: Thermomechanics of
Solids builds that foundation. It offers a comprehensive, unified presentation of FEA
applied to coupled mechanical and thermal, static and dynamic, and linear and
nonlinear responses of solids and structures. The treatment first establishes the
mathematical background, then moves from the basics of continuum thermomechanics
through the finite element method for linear media to nonlinear problems based on a
unified set of incremental variational principles. As the use of FEA in advanced
materials and applications continues to grow and with the integration of FEA with CAD,
rapid prototyping, and visualization technology, it becomes increasingly important that
engineers fully understand the principles and techniques of FEA. This book offers the
opportunity to gain that understanding through a treatment that is concise yet
comprehensive, detailed, and practical.
Heat transfer is the area of engineering science which describes the energy transport
between material bodies due to a difference in temperature. The three different modes
of heat transport are conduction, convection and radiation. In most problems, these
three modes exist simultaneously. However, the significance of these modes depends
on the problems studied and often, insignificant modes are neglected. Very often books
published on Computational Fluid Dynamics using the Finite Element Method give very
little or no significance to thermal or heat transfer problems. From the research point of
view, it is important to explain the handling of various types of heat transfer problems
with different types of complex boundary conditions. Problems with slow fluid motion
and heat transfer can be difficult problems to handle. Therefore, the complexity of
combined fluid flow and heat transfer problems should not be underestimated and
should be dealt with carefully. This book: Is ideal for teaching senior undergraduates
the fundamentals of how to use the Finite Element Method to solve heat transfer and
fluid dynamics problems Explains how to solve various heat transfer problems with
different types of boundary conditions Uses recent computational methods and codes
to handle complex fluid motion and heat transfer problems Includes a large number of
examples and exercises on heat transfer problems In an era of parallel computing,
computational efficiency and easy to handle codes play a major part. Bearing all these
points in mind, the topics covered on combined flow and heat transfer in this book will
be an asset for practising engineers and postgraduate students. Other topics of interest
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for the heat transfer community, such as heat exchangers and radiation heat transfer,
are also included.
Designed for a one-semester course in Finite Element Method, this compact and wellorganized text presents FEM as a tool to find approximate solutions to differential
equations. This provides the student a better perspective on the technique and its wide
range of applications. This approach reflects the current trend as the present-day
applications range from structures to biomechanics to electromagnetics, unlike in
conventional texts that view FEM primarily as an extension of matrix methods of
structural analysis. After an introduction and a review of mathematical preliminaries, the
book gives a detailed discussion on FEM as a technique for solving differential
equations and variational formulation of FEM. This is followed by a lucid presentation of
one-dimensional and two-dimensional finite elements and finite element formulation for
dynamics. The book concludes with some case studies that focus on industrial
problems and Appendices that include mini-project topics based on near-real-life
problems. Postgraduate/Senior undergraduate students of civil, mechanical and
aeronautical engineering will find this text extremely useful; it will also appeal to the
practising engineers and the teaching community.
An introductory textbook covering the fundamentals of linear finite element analysis
(FEA) This book constitutes the first volume in a two-volume set that introduces readers
to the theoretical foundations and the implementation of the finite element method
(FEM). The first volume focuses on the use of the method for linear problems. A
general procedure is presented for the finite element analysis (FEA) of a physical
problem, where the goal is to specify the values of a field function. First, the strong form
of the problem (governing differential equations and boundary conditions) is formulated.
Subsequently, a weak form of the governing equations is established. Finally, a finite
element approximation is introduced, transforming the weak form into a system of
equations where the only unknowns are nodal values of the field function. The
procedure is applied to one-dimensional elasticity and heat conduction, multidimensional steady-state scalar field problems (heat conduction, chemical diffusion,
flow in porous media), multi-dimensional elasticity and structural mechanics
(beams/shells), as well as time-dependent (dynamic) scalar field problems,
elastodynamics and structural dynamics. Important concepts for finite element
computations, such as isoparametric elements for multi-dimensional analysis and
Gaussian quadrature for numerical evaluation of integrals, are presented and
explained. Practical aspects of FEA and advanced topics, such as reduced integration
procedures, mixed finite elements and verification and validation of the FEM are also
discussed. Provides detailed derivations of finite element equations for a variety of
problems. Incorporates quantitative examples on one-dimensional and multidimensional FEA. Provides an overview of multi-dimensional linear elasticity (definition
of stress and strain tensors, coordinate transformation rules, stress-strain relation and
material symmetry) before presenting the pertinent FEA procedures. Discusses
practical and advanced aspects of FEA, such as treatment of constraints, locking,
reduced integration, hourglass control, and multi-field (mixed) formulations. Includes
chapters on transient (step-by-step) solution schemes for time-dependent scalar field
problems and elastodynamics/structural dynamics. Contains a chapter dedicated to
verification and validation for the FEM and another chapter dedicated to solution of
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linear systems of equations and to introductory notions of parallel computing. Includes
appendices with a review of matrix algebra and overview of matrix analysis of discrete
systems. Accompanied by a website hosting an open-source finite element program for
linear elasticity and heat conduction, together with a user tutorial. Fundamentals of
Finite Element Analysis: Linear Finite Element Analysis is an ideal text for
undergraduate and graduate students in civil, aerospace and mechanical engineering,
finite element software vendors, as well as practicing engineers and anybody with an
interest in linear finite element analysis.
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 of use FEM has in the professional world
In the years since the fourth edition of this seminal work was published, active research
has developed the Finite Element Method into the pre-eminent tool for the modelling of
physical systems. Written by the pre-eminent professors in their fields, this new edition
of the Finite Element Method maintains the comprehensive style of the earlier editions
and authoritatively incorporates the latest developments of this dynamic field.
Expanded to three volumes the book now covers the basis of the method and its
application to advanced solid mechanics and also advanced fluid dynamics. Volume
Two: Solid and Structural Mechanics is intended for readers studying structural
mechanics at a higher level. Although it is an ideal companion volume to Volume One:
The Basis, this advanced text also functions as a "stand-alone" volume, accessible to
those who have been introduced to the Finite Element Method through a different route.
Volume 1 of the Finite Element Method provides a complete introduction to the method
and is essential reading for undergraduates, postgraduates and professional engineers.
Volume 3 covers the whole range of fluid dynamics and is ideal reading for
postgraduate students and professional engineers working in this discipline. Coverage
of the concepts necessary to model behaviour, such as viscoelasticity, plasticity and
creep, as well as shells and plates.Up-to-date coverage of new linked interpolation
methods for shell and plate formations.New material on non-linear geometry, stability
and buckling of structures and large deformations.
This textbook begins with the finite element method (FEM) before focusing on FEM in
heat transfer and fluid mechanics.
This textbook provides an accessible and self-contained description of the Galerkin
finite element method for the two important models of continuum mechanics, transient
heat conduction and elastodynamics, from formulation of the governing equations to
implementation in Matlab.The coverage follows an intuitive approach: the salient
features of each initial boundary value problem are reviewed, including a thorough
description of the boundary conditions; the method of weighted residuals is applied to
derive the discrete equations; and clear examples are introduced to illustrate the
method.
The finite element method (FEM) is the dominant tool for numerical analysis in
engineering, yet many engineers apply it without fully understanding all the principles.
Learning the method can be challenging, but Mike Gosz has condensed the basic
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mathematics, concepts, and applications into a simple and easy-to-understand
reference. Finite Element Method: Applications in Solids, Structures, and Heat Transfer
navigates through linear, linear dynamic, and nonlinear finite elements with an
emphasis on building confidence and familiarity with the method, not just the
procedures. This book demystifies the assumptions made, the boundary conditions
chosen, and whether or not proper failure criteria are used. It reviews the basic math
underlying FEM, including matrix algebra, the Taylor series expansion and divergence
theorem, vectors, tensors, and mechanics of continuous media. The author discusses
applications to problems in solid mechanics, the steady-state heat equation, continuum
and structural finite elements, linear transient analysis, small-strain plasticity, and
geometrically nonlinear problems. He illustrates the material with 10 case studies,
which define the problem, consider appropriate solution strategies, and warn against
common pitfalls. Additionally, 35 interactive virtual reality modeling language files are
available for download from the CRC Web site. For anyone first studying FEM or for
those who simply wish to deepen their understanding, Finite Element Method:
Applications in Solids, Structures, and Heat Transfer is the perfect resource.
Annotation This book fills a gap within the finite element literature by addressing the
challenges and developments in multidiscipli-nary analysis. Current developments
include disciplines of structural mechanics, heat transfer, fluid mechanics, controls
engineering and propulsion technology, and their interaction as encountered in many
practical problems in aeronautical, aerospace, and mechanical engineering, among
others. These topics are reflected in the 15 chapter titles of the book. Numerical
problems are provided to illustrate the applicability of the techniques. Exercises may be
solved either manually or by using suitable computer software. A version of the
multidisciplinary analysis program STARS is available from the author. As a textbook,
the book is useful at the senior undergraduate or graduate level. The practicing
engineer will find it invaluable for solving full-scale practical problems.
This introduction to the theory of Sobolev spaces and Hilbert space methods in partial
differential equations is geared toward readers of modest mathematical backgrounds. It
offers coherent, accessible demonstrations of the use of these techniques in developing
the foundations of the theory of finite element approximations. J. T. Oden is Director of
the Institute for Computational Engineering & Sciences (ICES) at the University of
Texas at Austin, and J. N. Reddy is a Professor of Engineering at Texas A&M
University. They developed this essentially self-contained text from their seminars and
courses for students with diverse educational backgrounds. Their effective presentation
begins with introductory accounts of the theory of distributions, Sobolev spaces,
intermediate spaces and duality, the theory of elliptic equations, and variational
boundary value problems. The second half of the text explores the theory of finite
element interpolation, finite element methods for elliptic equations, and finite element
methods for initial boundary value problems. Detailed proofs of the major theorems
appear throughout the text, in addition to numerous examples.
Application of Control Volume Based Finite Element Method (CVFEM) for Nanofluid
Flow and Heat Transfer discusses this powerful numerical method that uses the
advantages of both finite volume and finite element methods for the simulation of multiphysics problems in complex geometries, along with its applications in heat transfer and
nanofluid flow. The book applies these methods to solve various applications of
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nanofluid in heat transfer enhancement. Topics covered include magnetohydrodynamic
flow, electrohydrodynamic flow and heat transfer, melting heat transfer, and nanofluid
flow in porous media, all of which are demonstrated with case studies. This is an
important research reference that will help readers understand the principles and
applications of this novel method for the analysis of nanofluid behavior in a range of
external forces. Explains governing equations for nanofluid as working fluid Includes
several CVFEM codes for use in nanofluid flow analysis Shows how external forces
such as electric fields and magnetic field effects nanofluid flow
This book introduces the finite element method applied to the resolution of industrial
heat transfer problems. Starting from steady conduction, the method is gradually
extended to transient regimes, to traditional non-linearities, and to convective
phenomena. Coupled problems involving heat transfer are then presented. Three types
of couplings are discussed: coupling through boundary conditions (such as radiative
heat transfer in cavities), addition of state variables (such as metallurgical phase
change), and coupling through partial differential equations (such as electrical
phenomena). A review of the various thermal phenomena is drawn up, which an
engineer can simulate. The methods presented will enable the reader to achieve
optimal use from finite element software and also to develop new applications.
Control volume finite element methods (CVFEM) bridge the gap between finite
difference and finite element methods, using the advantages of both methods for
simulation of multi-physics problems in complex geometries. In Hydrothermal Analysis
in Engineering Using Control Volume Finite Element Method, CVFEM is covered in
detail and applied to key areas of thermal engineering. Examples, exercises, and
extensive references are used to show the use of the technique to model key
engineering problems such as heat transfer in nanofluids (to enhance performance and
compactness of energy systems), hydro-magnetic techniques in materials and
bioengineering, and convective flow in fluid-saturated porous media. The topics are of
practical interest to engineering, geothermal science, and medical and biomedical
sciences. Introduces a detailed explanation of Control Volume Finite Element Method
(CVFEM) to provide for a complete understanding of the fundamentals Demonstrates
applications of this method in various fields, such as nanofluid flow and heat transfer,
MHD, FHD, and porous media Offers complete familiarity with the governing equations
in which nanofluid is used as a working fluid Discusses the governing equations of
MHD and FHD Provides a number of extensive examples throughout the book Bonus
appendix with sample computer code
This introductory text presents the applications of the finite element method to the
analysis of conduction and convection problems. The book is divided into seven
chapters which include basic ideas, application of these ideas to relevant problems, and
development of solutions. Important concepts are illustrated with examples. Computer
problems are also included to facilitate the types of solutions discussed.
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 twodimensional elements to three-dimensional elements, including discussions on various
applications, and ending with introductory chapters on the boundary element and
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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 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.
Finite Element Method (FEM) is a well-established numerical technique for analyzing
the structural behavior of mechanical components and systems, as well as for use in
solving problems in heat transfer, fluid flow, and electromagnetic potential. The method
has become increasingly popular in recent years due to rapidly evolving, sophisticated,
affordable software that can be easily run on a desktop computer. This two volume
work will cover the basics of solid FEM modeling as well as advanced applications in
structural dynamics and probabilistic design analysis. The second volume builds on the
fundamental topics in volume 1, with coverage of more advanced types of finite element
modeling, including dynamic analysis and finite element modeling of composite
materials. It also covers design optimitzation and APDL programming. Tutorials are
offered using ANSYS for further exercise and practice.
This text presents an introduction to the application of the finite ele ment method to the
analysis of heat transfer problems. The discussion has been limited to diffusion and
convection type of heat transfer in solids and fluids. The main motivation of writing this
book stems from two facts. Firstly, we have not come across any other text which
provides an intro duction to the finite element method (FEM) solely from a heat transfer
perspective. Most introductory texts attempt to teach FEM from a struc tural
engineering background, which may distract non-structural engineers from pursuing this
important subject with full enthusiasm. We feel that our approach provides a better
alternative for non-structural engineers. Secondly, for people who are interested in
using FEM for heat transfer, we have attempted to cover a wide range of topics,
presenting the essential the ory and full implementational details including two
FORTRAN programs. In addition to the basic FEM heat transfer concepts and
implementation, we have also presented some modem techniques which are being
used to enhance the accuracy and speed of the conventional method. In writing the text
we have endeavoured to keep it accessible to persons with qualifications of no more
than an engineering graduate. As mentioned earlier this book may be used to learn
FEM by beginners, this may include undergraduate students and practicing engineers.
However, there is enough advanced material to interest more experienced practitioners.
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Introduces the basic concepts of FEM in an easy-to-use format so that students and
professionals can use the method efficiently and interpret results properly Finite element
method (FEM) is a powerful tool for solving engineering problems both in solid structural
mechanics and fluid mechanics. This book presents all of the theoretical aspects of FEM that
students of engineering will need. It eliminates overlong math equations in favour of basic
concepts, and reviews of the mathematics and mechanics of materials in order to illustrate the
concepts of FEM. It introduces these concepts by including examples using six different
commercial programs online. The all-new, second edition of Introduction to Finite Element
Analysis and Design provides many more exercise problems than the first edition. It includes a
significant amount of material in modelling issues by using several practical examples from
engineering applications. The book features new coverage of buckling of beams and frames
and extends heat transfer analyses from 1D (in the previous edition) to 2D. It also covers 3D
solid element and its application, as well as 2D. Additionally, readers will find an increase in
coverage of finite element analysis of dynamic problems. There is also a companion website
with examples that are concurrent with the most recent version of the commercial programs.
Offers elaborate explanations of basic finite element procedures Delivers clear explanations of
the capabilities and limitations of finite element analysis Includes application examples and
tutorials for commercial finite element software, such as MATLAB, ANSYS, ABAQUS and
NASTRAN Provides numerous examples and exercise problems Comes with a complete
solution manual and results of several engineering design projects Introduction to Finite
Element Analysis and Design, 2nd Edition is an excellent text for junior and senior level
undergraduate students and beginning graduate students in mechanical, civil, aerospace,
biomedical engineering, industrial engineering and engineering mechanics.
This second edition of The Finite Element Method in Engineering reflects the new and current
developments in this area, whilst maintaining the format of the first edition. It provides an
introduction and exploration into the various aspects of the finite element method (FEM) as
applied to the solution of problems in engineering. The first chapter provides a general
overview of FEM, giving the historical background, a description of FEM and a comparison of
FEM with other problem solving methods. The following chapters provide details on the
procedure for deriving and solving FEM equations and the application of FEM to various areas
of engineering, including solid and structural mechanics, heat transfer and fluid mechanics. By
commencing each chapter with an introduction and finishing with a set of problems, the author
provides an invaluable aid to explaining and understanding FEM, for both the student and the
practising engineer.
Young engineers are often required to utilize commercial finite element software without having
had a course on finite element theory. That can lead to computer-aided design errors. This
book outlines the basic theory, with a minimum of mathematics, and how its phases are
structured within a typical software. The importance of estimating a solution, or verifying the
results, by other means is emphasized and illustrated. The book also demonstrates the
common processes for utilizing the typical graphical icon interfaces in commercial codes. in
particular, the book uses and covers the widely utilized SolidWorks solid modeling and
simulation system to demonstrate applications in heat transfer, stress analysis, vibrations,
buckling, and other fields. The book, with its detailed applications, will appeal to upper-level
undergraduates as well as engineers new to industry.
This book is intended for presenting the basic concepts of Finite Element Analysis applied to
several engineering applications. Salient Features: 1.Covers several modules of elasticity, heat
conduction, eigenvalue and fluid flow analysis which are necessary for a student of Mechanical
Engineering. 2.Finite Element formulations have been presented using both global and natural
coordinates. It is important for providing smooth transition form formulation in global
coordinates to natural coordinates. 3.Special focus has been given to heat conduction
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problems and fluid flows which are not sufficiently discussed in other textbooks. 4.Important
factors affecting the formulation have been included as Miscellaneous Topics. 5.Several
examples have been worked out in order to highlight the applications of Finite Element
Analysis. New to this Edition: Apart from moderately revising the whole text three new chapters
"Dynamic Analysis", "Non-linear Analysis", "Bending of Thin Plates", three appendices and
short questions and answers have been added in the present edition to make it more useful.
Finite Element Analysis of Weld Thermal Cycles Using ANSYS aims at educating a young
researcher on the transient analysis of welding thermal cycles using ANSYS. It essentially
deals with the methods of calculation of the arc heat in a welded component when the analysis
is simplified into either a cross sectional analysis or an in-plane analysis. The book covers five
different cases involving different welding processes, component geometry, size of the element
and dissimilar material properties. A detailed step by step calculation is presented followed by
APDL program listing and output charts from ANSYS. Features: Provides useful background
information on welding processes, thermal cycles and finite element method Presents
calculation procedure for determining the arc heat input in a cross sectional analysis and an inplane analysis Enables visualization of the arc heat in a FEM model for various positions of the
arc Discusses analysis of advanced cases like dissimilar welding and circumferential welding
Includes step by step procedure for running the analysis with typical input APDL program
listing and output charts from ANSYS.
As Computational Fluid Dynamics (CFD) and Computational Heat Transfer (CHT) evolve and
become increasingly important in standard engineering design and analysis practice, users
require a solid understanding of mechanics and numerical methods to make optimal use of
available software. The Finite Element Method in Heat Transfer and Fluid Dynamics, Th
Fundamentals of the Finite Element Method for Heat and Mass Transfer, Second Edition is a
comprehensively updated new edition and is a unique book on the application of the finite
element method to heat and mass transfer. • Addresses fundamentals, applications and
computer implementation • Educational computer codes are freely available to download,
modify and use • Includes a large number of worked examples and exercises • Fills the gap
between learning and research

This textbook offers theoretical and practical knowledge of the finite element
method. The book equips readers with the skills required to analyze engineering
problems using ANSYS®, a commercially available FEA program. Revised and
updated, this new edition presents the most current ANSYS® commands and
ANSYS® screen shots, as well as modeling steps for each example problem.
This self-contained, introductory text minimizes the need for additional reference
material by covering both the fundamental topics in finite element methods and
advanced topics concerning modeling and analysis. It focuses on the use of
ANSYS® through both the Graphics User Interface (GUI) and the ANSYS®
Parametric Design Language (APDL). Extensive examples from a range of
engineering disciplines are presented in a straightforward, step-by-step fashion.
Key topics include: • An introduction to FEM • Fundamentals and analysis
capabilities of ANSYS® • Fundamentals of discretization and approximation
functions • Modeling techniques and mesh generation in ANSYS® • Weighted
residuals and minimum potential energy • Development of macro files • Linear
structural analysis • Heat transfer and moisture diffusion • Nonlinear structural
problems • Advanced subjects such as submodeling, substructuring, interaction
with external files, and modification of ANSYS®-GUI Electronic supplementary
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material for using ANSYS® can be found at
http://link.springer.com/book/10.1007/978-1-4899-7550-8. This convenient online
feature, which includes color figures, screen shots and input files for sample
problems, allows for regeneration on the reader’s own computer. Students,
researchers, and practitioners alike will find this an essential guide to predicting
and simulating the physical behavior of complex engineering systems."
The Finite Element Method in Heat Transfer AnalysisJohn Wiley & Sons
Over the past several years, significant advances have been made in developing
the discontinuous Galerkin finite element method for applications in fluid flow and
heat transfer. Certain unique features of the method have made it attractive as an
alternative for other popular methods such as finite volume and finite elements in
thermal fluids engineering analyses. This book is written as an introductory
textbook on the discontinuous finite element method for senior undergraduate
and graduate students in the area of thermal science and fluid dynamics. It also
can be used as a reference book for researchers and engineers who intend to
use the method for research in computational fluid dynamics and heat transfer. A
good portion of this book has been used in a course for computational fluid
dynamics and heat transfer for senior undergraduate and first year graduate
students. It also has been used by some graduate students for self-study of the
basics of discontinuous finite elements. This monograph assumes that readers
have a basic understanding of thermodynamics, fluid mechanics and heat
transfer and some background in numerical analysis. Knowledge of continuous
finite elements is not necessary but will be helpful. The book covers the
application of the method for the simulation of both macroscopic and
micro/nanoscale fluid flow and heat transfer phenomena.
The numerical simulation of fluid mechanics and heat transfer problems is now a
standard part of engineering practice. The widespread availability of capable
computing hardware has led to an increased demand for computer simulations of
products and processes during their engineering design and manufacturing
phases. The range of fluid mechanics and heat transfer applications of finite
element analysis has become quite remarkable, with complex, realistic
simulations being carried out on a routine basis. The award-winning first edition
of The Finite Element Method in Heat Transfer and Fluid Dynamics brought this
powerful methodology to those interested in applying it to the significant class of
problems dealing with heat conduction, incompressible viscous flows, and
convection heat transfer. The Second Edition of this bestselling text continues to
provide the academic community and industry with up-to-date, authoritative
information on the use of the finite element method in the study of fluid
mechanics and heat transfer. Extensively revised and thoroughly updated, new
and expanded material includes discussions on difficult boundary conditions,
contact and bulk nodes, change of phase, weighted-integral statements and
weak forms, chemically reactive systems, stabilized methods, free surface
problems, and much more. The Finite Element Method in Heat Transfer and Fluid
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Dynamics offers students a pragmatic treatment that views numerical
computation as a means to an end and does not dwell on theory or proof.
Mastering its contents brings a firm understanding of the basic methodology,
competence in using existing simulation software, and the ability to develop some
simpler, special purpose computer codes.
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