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Food process modelling provides an authoritative review of one of the most
exciting and influential developments in the food industry. The modelling of food
processes allows analysts not only to understand such processes more clearly
but also to control them more closely and make predictions about them.
Modelling thus aids the search for greater and more consistent food quality.
Written by a distinguished international team of experts, Food process modelling
covers both the range of modelling techniques and their practical applications
across the food chain.
During ten years serving with the USDA Soil Conservation Service (SCS), now
known as the Natural Resources Conservation Service (NRCS), I became
amazed at how millions of dollars in contract monies were spent based on
simplistic hydrologic models. As project engineer in western Kansas, I was
responsible for building flood control dams (authorized under Public Law 566) in
the Wet Walnut River watershed. This watershed is within the Arkansas-Red
River basin, as is the Illinois River basin referred to extensively in this book. After
building nearly 18 of these structures, I became Assistant State Engineer in
Michigan and, for a short time, State Engineer for NRCS. Again, we based our
entire design and construction program on simplified relationships variously
referred to as the SCS method. I recall announcing that I was going to pursue a
doctoral degree and develop a new hydrologic model. One of my agency's chief
engineers remarked, "Oh no, not another model!" Since then, I hope that I have
not built just another model but have significantly advanced the state of
hydrologic modeling for both researchers and practitioners. Using distributed
hydrologic techniques described in this book, I also hope one day to forecast the
response of the dams I built.
A presentation of detailed theory and computer programs which can be used for
stress analysis. The finite element formulations are developed through easy-tofollow derivations for the analysis of plane stress or strain and axisymmetric solid,
plate-bending, three dimensional solid and shell problems.
The tightening of health and environmental regulations by banning chemical
pesticides has generated the need for alternative technologies to solve grain
storage problems. Aeration is such an option that can be applied to stored grain
and a wide range of agricultural commodities to control insects and maintain
quality. The Mechanics and Physics of M
Geotechnical Fundamentals and Applications in Construction. New Materials,
Structures, Technologies and Calculations contains the papers presented at the
International Conference on Geotechnical Fundamentals and Applications in
Construction. New Materials, Structures, Technologies and Calculations (GFAC
2019, Saint Petersburg, Russia, 6-8 February 2019). The contributions present
the latest research findings, developments, and applications in the areas of
geotechnics, soil mechanics, foundations, geological engineering and share
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experiences in the design of complex geotechnical objects, and are grouped in 8
sections: • Analytical decisions and numerical modeling for foundations; • Design
and construction in geologically hazardous conditions; • Methods for surveying
the features of dispersed, rocky soils and structurally unstable soils; •
Exploration, territory improvement and reconstruction in conditions of compact
urban planning and enterprises, etc.; • Construction, reconstruction and
exploitation of infrastructure facilities in different soil conditions; • R&D support
and quality control of new materials, design and technology solutions in
constructing bases, foundations, underground and surface constructions; •
Condition survey and accident evolution analysis in construction; • Up-to-date
monitoring techniques in building construction and exploitation. Geotechnical
Fundamentals and Applications in Construction. New Materials, Structures,
Technologies and Calculations collects the state-of-the-art in geotechnology and
construction, and will be of interest to academia and professionals in
geotechnics, soil mechanics, foundation engineering and geological engineering.
This much-anticipated second edition introduces the fundamentals of the finite
element method featuring clear-cut examples and an applications-oriented
approach. Using the transport equation for heat transfer as the foundation for the
governing equations, this new edition demonstrates the versatility of the method
for a wide range of applications, including structural analysis and fluid flow. Much
attention is given to the development of the discrete set of algebraic equations,
beginning with simple one-dimensional problems that can be solved by
inspection, continuing to two- and three-dimensional elements, and ending with
three chapters describing applications. The increased number of example
problems per chapter helps build an understanding of the method to define and
organize required initial and boundary condition data for specific problems. In
addition to exercises that can be worked out manually, this new edition refers to
user-friendly computer codes for solving one-, two-, and three-dimensional
problems. Among the first FEM textbooks to include finite element software, the
book contains a website with access to an even more comprehensive list of finite
element software written in FEMLAB, MAPLE, MathCad, MATLAB, FORTRAN,
C++, and JAVA - the most popular programming languages. This textbook is
valuable for senior level undergraduates in mechanical, aeronautical, electrical,
chemical, and civil engineering. Useful for short courses and home-study
learning, the book can also serve as an introduction for first-year graduate
students new to finite element coursework and as a refresher for industry
professionals. The book is a perfect lead-in to Intermediate Finite Element
Method: Fluid Flow and Heat and Transfer Applications (Taylor & Francis, 1999,
Hb 1560323094).
A Unified Approach to the Finite Element Method and Error Analysis Procedures
provides an in-depth background to better understanding of finite element results
and techniques for improving accuracy of finite element methods. Thus, the
reader is able to identify and eliminate errors contained in finite element models.
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Three different error analysis techniques are systematically developed from a
common theoretical foundation: 1) modeling erros in individual elements; 2)
discretization errors in the overall model; 3) point-wise errors in the final stress or
strain results. Thoroughly class tested with undergraduate and graduate
students. A Unified Approach to the Finite Element Method and Error Analysis
Procedures is sure to become an essential resource for students as well as
practicing engineers and researchers. New, simpler element formulation
techniques, model-independent results, and error measures New polynomialbased methods for identifying critical points New procedures for evaluating
sheer/strain accuracy Accessible to undergraduates, insightful to researchers,
and useful to practitioners Taylor series (polynomial) based Intuitive elemental
and point-wise error measures Essential background information provided in 12
appendices
The book discusses the underlying physical principles of piezoelectric materials,
important properties of ferroelectric/piezoelectric materials used in today’s
transducer technology, and the principles used in transducer design. It provides
examples of a wide range of applications of such materials along with the
appertaining rationales. With contributions from distinguished researchers, this is
a comprehensive reference on all the pertinent aspects of piezoelectric materials.
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 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.
This book is not intended to be a text-book, delineating the full scope of finite element
methodology, nor is it a comprehensive handbook of modern finite element practice for
the finite element engineer. There are enough books that serve to do these and more. It
is however intended as a monograph or treatise on a very specific area - the design of
robust and accurate elements for applications in struc tural mechanics. It attempts to
describe the epistemological conflict between the principles in finite element technology
that can be described as Art and those that have a scientific basis invested in it and
which can be admitted as science as the subject evolved and came to be accepted.
The principles of structural mechanics as a branch of physics are well founded and
have a sound scientific basis. The mathematical description of it has also a long history
and is rigorously based on the infinitesimal and variational calculus. Of much more
recent origin has been the branch of knowledge dealing with the numerical modelling of
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the beha viour of structural material. The most powerful method available to do this
today is the finite element method. It is eminently suited to carry out the entire cycle of
design and analysis of a structural configuration on a digital computer.
Written for practicing engineers and students alike, this book emphasizes the role of
finite element modeling and simulation in the engineering design process. It provides
the necessary theories and techniques of the FEM in a concise and easy-to-understand
format and applies the techniques to civil, mechanical, and aerospace problems.
Updated throughout for current developments in FEM and FEM software, the book also
includes case studies, diagrams, illustrations, and tables to help demonstrate the
material. Plentiful diagrams, illustrations and tables demonstrate the material Covers
modeling techniques that predict how components will operate and tolerate loads,
stresses and strains in reality Full set of PowerPoint presentation slides that illustrate
and support the book, available on a companion website
This book provides a detailed description of fast boundary element methods, all based
on rigorous mathematical analysis. In particular, the authors use a symmetric
formulation of boundary integral equations as well as discussing Galerkin discretisation.
All the necessary related stability and error estimates are derived. The authors
therefore describe the Adaptive Cross Approximation Algorithm, starting from the basic
ideas and proceeding to their practical realization. Numerous examples representing
standard problems are given.
Finite Element Methods form an indispensable part of engineering analysis and design.
The strength of FEM is the ease and elegance with which it handles the boundary
conditions. This compact and well-organized text presents a comprehensive analysis of
Finite Element Methods (FEM). The book gives a clear picture of structural, torsion, freevibration, heat transfer and fluid flow problems. It also provides detailed description of
equations of equilibrium, stress-strain relations, interpolation functions and element
design, symmetry and applications of FEM. The text is a synthesis of both the physical
and the mathematical characteristics of finite element methods. A question bank at the
end of each chapter comprises descriptive and objective type questions to drill the
students in self-study. KEY FEATURES Includes step-by-step procedure to solve
typical problems using ANSYS® software. Gives numerical problems in SI units.
Elaborates shaper functions for higher-order elements. Furnishes a large number of
worked-out examples and solved problems. This profusely illustrated, student-friendly
text is intended primarily for undergraduate students of Mechanical/Production/Civil and
Aeronautical Engineering. By a judicious selection of topics, it can also be profitably
used by postgraduate students of these disciplines. In addition, practising engineers
and scientists should find it very useful besides students preparing for competitive
exams.
Microsystems and MEMS technology represents one of the biggest breakthroughs in
the area of mechanical and electronic technology to occur in recent years. This is the
technology of extremely small and powerful devices – and systems built around such
devices – which have mechanical and electrical components. MEMS technology is
beginning to explode, with major application areas being telecommunications,
biomedical technology, manufacturing and robotic systems, transportation and
aerospace. Academics are desperate for texts to familiarize future engineers with this
broad-ranging technology. Hsu's MEMS & MICROSYSTEMS text provides an
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engineering design approach to MEMS and microsystems, appropriate for
professionals and senior level students. This design approach is conveyed through
good examples, cases, and applied problems. The book is appropriate for Mechanical
and Aerospace engineers, since it carefully explains the electrical/electronic aspects of
the subject. Electrical Engineering students will be provided strong coverage of the
mechanical side of MEMS, something they may not receive from other courses in their
curriculum.
A useful balance of theory, applications, and real-world examples The Finite Element
Method for Engineers, Fourth Edition presents a clear, easy-to-understand explanation
of finite element fundamentals and enables readers to use the method in research and
in solving practical, real-life problems. It develops the basic finite element method
mathematical formulation, beginning with physical considerations, proceeding to the
well-established variation approach, and placing a strong emphasis on the versatile
method of weighted residuals, which has shown itself to be important in nonstructural
applications. The authors demonstrate the tremendous power of the finite element
method to solve problems that classical methods cannot handle, including elasticity
problems, general field problems, heat transfer problems, and fluid mechanics
problems. They supply practical information on boundary conditions and mesh
generation, and they offer a fresh perspective on finite element analysis with an
overview of the current state of finite element optimal design. Supplemented with
numerous real-world problems and examples taken directly from the authors'
experience in industry and research, The Finite Element Method for Engineers, Fourth
Edition gives readers the real insight needed to apply the method to challenging
problems and to reason out solutions that cannot be found in any textbook.
Energy Methods and Finite Element Techniques: Stress and Vibration Applications
provides readers with a complete understanding of the theory and practice of finite
element analysis using energy methods to better understand, predict, and mitigate
static stress and vibration in different structural and mechanical configurations. It
presents readers with the underlying theory, techniques for implementation, and fieldtested applications of these methods using linear ordinary differential equations.
Statistical energy analysis and its various applications are covered, and applications
discussed include plate problems, bars and beams, plane strain and stress, 3D
elasticity problems, vibration problems, and more. Higher order plate and shell
elements, steady state heat conduction, and shape function determinations and
numerical integration are analyzed as well. Introduces the theory, practice, and
applications of energy methods and the finite element method for predicting and
mitigating structural stress and vibrations Outlines modified finite element techniques
such as those with different classes of meshes and basic functions Discusses statistical
energy analysis and its vibration and acoustic applications

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
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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.
The Finite Element Method in Engineering introduces the various aspects of finite
element method as applied to engineering problems in a systematic manner. It
details the development of each of the techniques and ideas from basic
principles. New concepts are illustrated with simple examples wherever possible.
Several Fortran computer programs are given with example applications to serve
the following purposes: to enable the reader to understand the computer
implementation of the theory developed; to solve specific problems; and to
indicate procedure for the development of computer programs for solving any
other problem in the same area. The book begins with an overview of the finite
element method. This is followed by separate chapters on numerical solution of
various types of finite element equations; the general procedure of finite element
analysis; the development higher order and isoparametric elements; and the
application of finite element method for static and dynamic solid and structural
mechanics problems like frames, plates, and solid bodies. Subsequent chapters
deal with the solution of one-, two-, and three-dimensional steady state and
transient heat transfer problems; the finite element solution of fluid mechanics
problems; and additional applications and generalization of the finite element
method.
THE FINITE ELEMENT METHOD : Basic Concepts and ApplicationsDarrell
Pepper, Advanced Projects Research, Inc. California, and Dr . JuanHeinrich,
University of Arizona, TucsonTh i s introductory textbook is designed for use in
undergraduate, graduate, andshort courses in structural engineering and courses
devoted specifically to thefinite element method. This method is rapidly becoming
the most widely usedstandard for numerical approximation for partial differential
equations definingengineering and scientific problems.The authors present a
simplified approach to introducing the method and a coherentand easily
digestible explanation of detailed mathematical derivations andtheory Example
problems are included and can be worked out manually Anaccompanying floppy
disk compiling computer codes is included and required forsome of the multidimensional homework problems.
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The book provides a survey of numerical methods for acoustics, namely the finite
element method (FEM) and the boundary element method (BEM). It is the first
book summarizing FEM and BEM (and optimization) for acoustics. The book
shows that both methods can be effectively used for many other cases, FEM
even for open domains and BEM for closed ones. Emphasis of the book is put on
numerical aspects and on treatment of the exterior problem in acoustics, i.e.
noise radiation.
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 for
the heat transfer community, such as heat exchangers and radiation heat
transfer, are also included.
This Book Is The Outcome Of Material Used In Senior And Graduate Courses
For Students In Civil, Mechanical And Aeronautical Engineering. To Meet The
Needs Of This Varied Audience, The Author Have Laboured To Make This Text
As Flexible As Possible To Use.Consequently, The Book Is Divided Into Three
Distinct Parts Of Approximately Equal Size. Part I Is Entitled Foundations Of
Solid Mechanics And Variational Methods, Part Ii Is Entitled Structural
Mechanics; And Part Iii Is Entitled Finite Elements.Depending On The
Background Of The Students And The Aims Of The Course Selected Portions
Can Be Used From Some Or All Of The Three Parts Of The Text To Form The
Basis Of An Individual Course.The Purpose Of This Useful Book Is To Afford The
Student A Sound Foundation In Variational Calculus And Energy Methods Before
Delving Into Finite Elements. He Goal Is To Make Finite Elements More
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Understandable In Terms Of Fundamentals And Also To Provide The Student
With The Background Needed To Extrapolate The Finite Element Method To
Areas Of Study Other Than Solid Mechanics. In Addition, A Number Of
Approximation Techniques Are Made Available Using The Quadratic Functional
For A Boundary-Value Problem.Finally, The Authors; Aim Is To Give Students
Who Go Through The Entire Text A Balanced And Connected Exposure To
Certain Key Aspects Of Modern Structural And Solid Mechanics.
An introductory undergraduate text covering the basic concepts of finite element
analysis and their application to the analysis of plane structures and twodimensional continuum problems in heat transfer, fluid flow, and elasticity.
Finite Element Analysis represents a numerical technique for finding approximate
solutions to partial differential equations as well as integral equations, permitting
the numerical analysis of complex structures based on their material properties.
This book presents 20 different chapters in the application of Finite Elements,
ranging from Biomedical Engineering to Manufacturing Industry and Industrial
Developments. It has been written at a level suitable for use in a graduate course
on applications of finite element modelling and analysis (mechanical, civil and
biomedical engineering studies, for instance), without excluding its use by
researchers or professional engineers interested in the field, seeking to gain a
deeper understanding concerning Finite Element Analysis.
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.
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
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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.
The Finite Element Method (FEM) has become an indispensable technology for the modelling
and simulation of engineering systems. Written for engineers and students alike, the aim of the
book is to provide the necessary theories and techniques of the FEM for readers to be able to
use a commercial FEM package to solve primarily linear problems in mechanical and civil
engineering with the main focus on structural mechanics and heat transfer. Fundamental
theories are introduced in a straightforward way, and state-of-the-art techniques for designing
and analyzing engineering systems, including microstructural systems are explained in detail.
Case studies are used to demonstrate these theories, methods, techniques and practical
applications, and numerous diagrams and tables are used throughout. The case studies and
examples use the commercial software package ABAQUS, but the techniques explained are
equally applicable for readers using other applications including NASTRAN, ANSYS, MARC,
etc. A practical and accessible guide to this complex, yet important subject Covers modeling
techniques that predict how components will operate and tolerate loads, stresses and strains in
reality
This book is aimed at senior undergraduates, graduates and engineers. It fills the gap between
the numerous textbooks on traditional Applied Mechanics and postgraduate books on Finite
Element Methods. Fills the gap between the applied mechanics and finite element methods
Discusses basic structural concepts and energy theorems, the discrete system, in-plane
quadrilateral elements, field problems and mathematical modelling, among other topics Aimed
at senior undergraduates, graduates and engineers
The finite element methods is an enormously important tool for engineering analysis, and
familiarity with the method is rapidly becoming an expected part of engineering curricula. The
swift expansion in the availability and power of digital computers with low cost interactive
graphics could enhance the popularity of this numerical technique as well as provide a vehicle
for instruction in its use. In this book the authors demonstrate the power of the finite element
methodology when used with microcomputers even though their graphics resolution and
memory are limited.
A systematic introduction to partial differential equations and modern finite element methods
for their efficientnumerical solution Partial Differential Equations and the Finite Element
Methodprovides a much-needed, clear, and systematic introduction tomodern theory of partial
differential equations (PDEs) and finiteelement methods (FEM). Both nodal and hierachic
concepts of the FEMare examined. Reflecting the growing complexity and multiscalenature of
current engineering and scientific problems, the authoremphasizes higher-order finite element
methods such as the spectralor hp-FEM. A solid introduction to the theory of PDEs and FEM
contained inChapters 1-4 serves as the core and foundation of the publication.Chapter 5 is
devoted to modern higher-order methods for thenumerical solution of ordinary differential
equations (ODEs) thatarise in the semidiscretization of time-dependent PDEs by theMethod of
Lines (MOL). Chapter 6 discusses fourth-order PDEs rootedin the bending of elastic beams
and plates and approximates theirsolution by means of higher-order Hermite and Argyris
elements.Finally, Chapter 7 introduces the reader to various PDEs governingcomputational
electromagnetics and describes their finite elementapproximation, including modern higherPage 9/11
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order edge elements forMaxwell's equations. The understanding of many theoretical and
practical aspects of bothPDEs and FEM requires a solid knowledge of linear algebra
andelementary functional analysis, such as functions and linearoperators in the Lebesgue,
Hilbert, and Sobolev spaces. Thesetopics are discussed with the help of many illustrative
examples inAppendix A, which is provided as a service for those readers whoneed to gain the
necessary background or require a refreshertutorial. Appendix B presents several finite
element computationsrooted in practical engineering problems and demonstrates thebenefits
of using higher-order FEM. Numerous finite element algorithms are written out in
detailalongside implementation discussions. Exercises, including manythat involve
programming the FEM, are designed to assist the readerin solving typical problems in
engineering and science. Specifically designed as a coursebook, this student-testedpublication
is geared to upper-level undergraduates and graduatestudents in all disciplines of
computational engineeringandscience. It is also a practical problem-solving reference
forresearchers, engineers, and physicists.
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 insitu 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 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.
Drying grain is necessary for proper storage, handling and processing; the methods used for
drying grain have an important influence on quality and the overall economics of the process.
This book provides all the tools needed for effective grain drying, inculding mathematical
theory, tabulated data on the physical and thermal properties of grains, and more.
This book addresses the history of finite element analysis (FEA) and why FEA is becoming a
necessary tool for the solution of a wide variety of problems encountered in the professsional
engineer's career. It helps the user to solve general classes of problems with FEA on personal
computers.
Emphasizing how one applies FEM to practical engineering problems, this text provides a
thorough introduction to the methods of finite analysis and applies these methods to problems
of stress analysis, thermal analysis, fluid flow analysis, and lubrication.
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,
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buckling, and other fields. The book, with its detailed applications, will appeal to upper-level
undergraduates as well as engineers new to industry.
Applied Finite Element AnalysisJohn Wiley & Sons
This key text is written for senior undergraduate and graduate engineering students. It delivers
a complete introduction to finite element methods and to automatic adaptation (error
estimation) that will enable students to understand and use FEA as a true engineering tool. It
has been specifically developed to be accessible to non-mathematics students and provides
the only complete text for FEA with error estimators for non-mathematicians. Error estimation
is taught on nearly half of all FEM courses for engineers at senior undergraduate and
postgraduate level; no other existing textbook for this market covers this topic. The only
introductory FEA text with error estimation for students of engineering, scientific computing and
applied mathematics Includes source code for creating and proving FEA error estimators
Covers the fundamentals of linear theory of finite elements, from both mathematical and
physical points of view. Major focus is on error estimation and adaptive methods used to
increase the reliability of results. Incorporates recent advances not covered by other books.
An updated edition of the classic reference on the dynamics of road and off-road vehicles As
we enter a new millennium, the vehicle industry faces greater challenges than ever before as it
strives to meet the increasing demand for safer, environmentally friendlier, more energy
efficient, and lower emissions products. Theory of Ground Vehicles, Third Edition gives
aspiring and practicing engineers a fundamental understanding of the critical factors affecting
the performance, handling, and ride essential to the development and design of ground
vehicles that meet these requirements. As in previous editions, this book focuses on applying
engineering principles to the analysis of vehicle behavior. A large number of practical
examples and problems are included throughout to help readers bridge the gap between
theory and practice. Covering a wide range of topics concerning the dynamics of road and offroad vehicles, this Third Edition is filled with up-to-date information, including: * The Magic
Formula for characterizing pneumatic tire behavior from test data for vehicle handling
simulations * Computer-aided methods for performance and design evaluation of off-road
vehicles, based on the author's own research * Updated data on road vehicle transmissions
and operating fuel economy * Fundamentals of road vehicle stability control * Optimization of
the performance of four-wheel-drive off-road vehicles and experimental substantiation, based
on the author's own investigations * A new theory on skid-steering of tracked vehicles,
developed by the author.
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