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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 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.
Structural Analysis of Polymeric Composite Materials studies the mechanics of
composite materials and structures and combines classical lamination theory with
macromechanic failure principles for prediction and optimization of composite
structural performance. This reference addresses topics such as high-strength
fibers, commercially-available comp
Principles of Composite Material Mechanics, Third Edition presents a unique
blend of classical and contemporary mechanics of composites technologies.
While continuing to cover classical methods, this edition also includes frequent
references to current state-of-the-art composites technology and research
findings. New to the Third Edition Many new worked-out example problems,
homework problems, figures, and references An appendix on matrix concepts
and operations Coverage of particle composites, nanocomposites,
nanoenhancement of conventional fiber composites, and hybrid multiscale
composites Expanded coverage of finite element modeling and test methods
Easily accessible to students, this popular bestseller incorporates the most
worked-out example problems and exercises of any available textbook on
mechanics of composite materials. It offers a rich, comprehensive, and up-to-
date foundation for students to begin their work in composite materials science
and engineering. A solutions manual and PowerPoint presentations are available
for qualifying instructors.
Use Tolerance Analysis Techniques to Avoid Design, Quality, and Manufacturing
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Problems Before They Happen Often overlooked and misunderstood, tolerance
analysis is a critical part of improving products and their design processes.
Because all manufactured products are subject to variation, it is crucial that
designers predict and understand how thes
In this broad, comprehensive introduction to Christianity, Dr. Ekstrand explores
science, philosophy, Scripture, the teachings of Jesus Christ, the message of the
apostles, and the essence of orthodox Christianity as represented by both
Catholic and Protestant traditions. (Christian)
Bridging the gap between theory and application, this reference demonstrates the
operational mechanisms, modeling, and simulation of equipment for the
combustion and gasification of solid fuels. Solid Fuels Combustion and
Gasification: Modeling, Simulation, and Equipment Operation clearly illustrates
procedures to improve and optimize the de
Winner of the Gold Award in the Tenth Annual Robert Bruss Real Estate Book
Competition 24 Hour Cities is the very first full length book about America’s cities
that never sleep. Over the last fifty years, the nation’s top live-work-play cities
have proven themselves more than just vibrant urban environments for the elite.
They are attracting a cross-section of the population from across the U.S. and
are preferred destinations for immigrants of all income strata. This is creating a
virtuous circle wherein economic growth enhances property values, stronger real
estate markets sustain more reliable tax bases, and solid municipal revenues pay
for better services that further attract businesses and talented individuals. Yet,
just a generation ago, cities like New York, Boston, Washington, San Francisco,
and Miami were broke (financially and physically), scarred by violence, and prime
examples of urban dysfunction. How did the turnaround happen? And why are
other cities still stuck with the hollow downtowns and sprawling suburbs that
make for a 9-to-5 urban configuration? Hugh Kelly’s cross-disciplinary research
identifies the ingredients of success, and the recipe that puts them together.
Updated and revised, this book presents the application of engineering design
and analysis based on the approach of understanding the physical characteristics
of a given problem and then modeling the important aspects of the physical
system. This third edition provides coverage of new topics including contact
stress analysis, singularity functions, gear stresses, fasteners, shafts, and shaft
stresses. It introduces finite element methods as well as boundary element
methods and also features worked examples, problems, and a section on the
finite difference method and applications. This text is suitable for undergraduate
and graduate students in mechanical, civil, and aerospace engineering.
Equipping practicing engineers and students with the tools to independently assess and
understand complex material on the topic, this text is an ideal precursor to advanced heat
transfer courses. Intermediate Heat Transfer discusses numerical analysis in conduction and
convection, temperature-dependent thermal conductivity, conduction through a sla
"Reviews operation principles and methods for most Solid Freeform technologies and historical
systems data. Illustrates the uses and mechanical details for a number of systems, including
JP-System 5, Ballistic Particle Manufacturing, Fused Deposition Modeling, Laminated Object
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Manufacturing, Stereolithography, and Selective Laser Sintering, and more."
This reference describes advanced computer modeling and simulation procedures to predict
material properties and component design including mechanical properties, microstructural
evolution, and materials behavior and performance. The book illustrates the most effective
modeling and simulation technologies relating to surface-engineered compounds, fastener
design, quenching and tempering during heat treatment, and residual stresses and distortion
during forging, casting, and heat treatment. With contributions from internationally recognized
experts in the field, it enables researchers to enhance engineering processes and reduce
production costs in materials and component development.
Rotating machinery is the heart of many industrial operations, but many engineers and
technicians perform shaft alignment by guesswork or with limited knowledge of the tools and
methods available to accurately and effectively align their machinery. Two decades ago, John
Piotrowski conferred upon the field an unprecedented tool: the first edition of the Shaft
Alignment Handbook. Two editions later, this bestselling handbook is still the most trusted and
widely embraced guide in the field. The third edition was reorganized, updated, and expanded
to be more convenient, intuitive, and to reflect the latest developments in the area. Dedicated
chapters now discuss the basics of alignment modeling, each of the five basic alignment
methods, and electro-optic methods. Significant new material reflects recent findings on
detecting misalignment, machinery movement from offline to running conditions, multiple
element drive trains, and specific information on virtually every type of rotating machinery in
existence. Entirely new chapters explore bore and parallel alignment. Providing detailed
guidance based on years of hands-on experience, the Shaft Alignment Handbook, Third
Edition is a practical tool to help avoid costly shutdowns, dangerous failures, and early
replacements.
Research and study in biomechanics has grown dramatically in recent years, to the extent that
students, researchers, and practitioners in biomechanics now outnumber those working in the
underlying discipline of mechanics itself. Filling a void in the current literature on this
specialized niche, Principles of Biomechanics provides readers with a so
In The Mind within the Brain, David Redish brings together cutting edge research in
psychology, robotics, economics, neuroscience, and the new fields of neuroeconomics and
computational psychiatry, to offer a unified theory of human decision-making. Most importantly,
Redish shows how vulnerabilities, or "failure-modes," in the decision-making system can lead
to serious dysfunctions, such as irrational behavior, addictions, problem gambling, and PTSD.
Told with verve and humor in an easily readable style, Redish makes these difficult concepts
understandable. Ranging widely from the surprising roles of emotion, habit, and narrative in
decision-making, to the larger philosophical questions of how mind and brain are related, what
makes us human, the nature of morality, free will, and the conundrum of robotics and
consciousness, The Mind within the Brain offers fresh insight into one of the most complex
aspects of human behavior.
The authors of this text seek to clarify mechanical fatigue and design problems by applying
probability and computer analysis, and further extending the uses of probability to determine
mechanical reliability and achieve optimization. The work solves examples using commercially
available software. It is formatted with examples and problems for use in a one-semester
graduate course.
Industry relies on heating for a wide variety of processes involving a broad range of materials.
Each process and material requires heating methods suitable to its properties and the desired
outcome. Despite this, the literature lacks a general reference on design techniques for
heating, especially for small- and medium-sized applications. Industrial Heating: Principles,
Techniques, Materials, Applications, and Design fills this gap, presenting design information for
both traditional and modern heating processes and auxiliary techniques. The author leverages
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more than 40 years of experience into this comprehensive, authoritative guide. The book
opens with fundamental topics in steady state and transient heat transfer, fluid mechanics, and
aerodynamics, emphasizing analytical concepts over mathematical rigor. A discussion of fuels,
their combustion, and combustion devices follows, along with waste incineration and its
associated problems. The author then examines techniques related to heating, such as
vacuum technology, pyrometry, protective atmosphere, and heat exchangers as well as
refractory, ceramic, and metallic materials and their advantages and disadvantages. Useful
appendices round out the presentation, supplying information on underlying principles such as
pressure and thermal diffusivity. Replete with illustrations, examples, and solved problems,
Industrial Heating provides a much-needed treatment of all aspects of heating systems,
reflecting the advances in both process and technology over the past half-century.
Redesigned for increased accessibility, this fourth edition of the bestselling Introduction to the
Design and Behavior of Bolted Joints has been divided into two separate but complementary
volumes. Each volume contains the basic information useful to bolting experts in any industry,
but because the two volumes are more clearly focused, they are easier and more efficient to
use. The first volume, Non-Gasketed Joints, describes the design, behavior, misbehavior,
failure modes, and analysis of the bolts and bolted joints that play a large, even ubiquitous, role
in the myriad machines and structures that form our world. The author elucidates why proper
bolt tension - often called preload - is critical to the safety and reliability of an assembled joint.
He introduces many ways to create that preload as well as ways to measure or inspect for it,
then covers how to design joints that are less apt to misbehave or fail, using the guidelines,
procedures, and simple algebraic mathematics included in the text. The book provides
numerous tables, charts, graphs, and appendices, giving you all the information and data
required to design and use non-gasketed bolted joints. Now leaner and meaner, this new
edition is better suited for classrooms as well as the practicing engineer.
Conveniently gathering formulas, analytical methods, and graphs for the design and selection
of a wide variety of brakes and clutches in the automotive, aircraft, farming, and manufacturing
industries, Clutches and Brakes: Design and Selection, Second Edition simplifies calculations,
acquaints engineers with an expansive range of application, and assists in the selection of
parameters for specific design challenges. Contains an abundance of examples, 550 display
equations, and more than 200 figures for clear presentation of various design strategies
Thoroughly revised throughout, the second edition offers... Additional chapters on friction
drives and fluid clutches and retarders An extended discussion on cone brakes and clutches A
simpler formulation of the torque from a centrifugal clutch Updated sections on automatic
braking systems An analysis of variable-speed friction drives with clutch capability Analytical
and computer-assisted design techniques
Turbomachinery presents the theory and design of turbomachines with step-by-step
procedures and worked-out examples. This comprehensive reference emphasizes
fundamental principles and construction guidelines for enclosed rotators and contains end-of-
chapter problem and solution sets, design formulations, and equations for clear understanding
of key
ThermodynamicsProcesses and ApplicationsCRC Press
HVAC Water Chillers and Cooling Towers provides fundamental principles and practical
techniques for the design, application, purchase, operation, and maintenance of water chillers
and cooling towers. Written by a leading expert in the field, the book analyzes topics such as
piping, water treatment, noise control, electrical service, and energy efficiency for optimal
system and equipment performance and offers extensive checklists, troubleshooting
strategies, and reference data, as well as recommended specifications for the procurement of
new or replacement equipment. This reference also discusses proper installation and
placement of chillers and cooling towers, start-up, and capacity.
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Taking a big-picture approach, Piping and Pipeline Engineering: Design, Construction,
Maintenance, Integrity, and Repair elucidates the fundamental steps to any successful piping
and pipeline engineering project, whether it is routine maintenance or a new multi-million dollar
project. The author explores the qualitative details, calculations, and t
In recent years there has been a bold revival in the field of natural theology, where “natural
theology” can be understood as the attempt to demonstrate that God exists by way of reason,
evidence, and argument without the appeal to divine revelation. Today's practitioners of natural
theology have not only revived and recast all of the traditional arguments in the field, but, by
drawing upon the findings of contemporary cosmology, chemistry, and biology, have also
developed a range of fascinating new ones. Contemporary Arguments in Natural Theology
brings together twenty experts working in the field today. Together, they practice natural
theology from a wide range of perspectives, and show how the field of natural theology is
practiced today with a degree of diversity and confidence not seen since the Middle Ages.
Aimed primarily at advanced undergraduates and graduate students, the volume will also be of
interest to researchers in philosophy, theology, biblical studies, and religious studies, as an
indispensable resource on contemporary theistic proofs.
Examining options for the practical design of an automated process, this reference provides a
vast amount of knowledge to design a new automatic machine or write specifications for a
machine to perform an automated process-focusing on the many existing automation concepts
used in recent history and showcasing the automation experiences and recommen
Astronomy, astrophysics and space research have developed extensively and
rapidly in the last few decades. The new opportunities for observation afforded by
space travel, the development of high-sensitivity light detectors and the use of
powerful computers have revealed new aspects of the fascinating world of
galaxies and quasars, stars and planets. The fourth, completely revised edition of
The New Cosmos bears witness to this explosive development. It provides a
comprehensive but concise introduction to all of astronomy and astrophysics. It
stresses observations and theoretical principles equally, requiring of the reader
only basic mathematical and scientific background knowledge. Like its
predecessors, this edition of The New Cosmos will be welcomed by students and
researchers in the fields of astronomy, physics and earth sciences, as well as by
serious amateur astronomers.
This comprehensive reference details the technical, chemical, and mechanical
aspects of high-temperature refractory composite materials for step-by-step
guidance on the selection of the most appropriate system for specific
manufacturing processes. The book surveys a wide range of lining system
geometries and material combinations and covers a broad
Component failures result from a combination of factors involving materials
science, mechanics, thermodynamics, corrosion, and tribology. With the right
guidance, you don’t have to be an authority in all of these areas to become
skilled at diagnosing and preventing failures. Based on the author’s more than
thirty years of experience, Practical Plant Failure Analysis: A Guide to
Understanding Machinery Deterioration and Improving Equipment Reliability is a
down-to-earth guide to improving machinery maintenance and reliability.
Illustrated with hundreds of diagrams and photographs, this book examines... ·
When and how to conduct a physical failure analysis · Basic material properties
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including heat treating mechanisms, work hardening, and the effects of
temperature changes on material properties · The differences in appearance
between ductile overload, brittle overload, and fatigue failures · High cycle fatigue
and how to differentiate between high stress concentrations and high operating
stresses · Low cycle fatigue and unusual fatigue situations · Lubrication and its
influence on the three basic bearing designs · Ball and roller bearings, gears,
fasteners, V-belts, and synchronous belts Taking a detailed and systematic
approach, Practical Plant Failure Analysis thoroughly explains the four major
failure mechanisms—wear, corrosion, overload, and fatigue—as well as how to
identify them. The author clearly identifies how these mechanisms appear in
various components and supplies convenient charts that demonstrate how to
identify the specific causes of failure.
A cutting-edge survey of contemporary thought at the intersection of science and
Christianity. Provides a cutting-edge survey of the central ideas at play at the
intersection of science and Christianity through 54 original articles by world-
leading scholars and rising stars in the discipline Focuses on Christianity's
interaction with Science to offer a fine-grained analysis of issues such as
multiverse theories in cosmology, convergence in evolution, Intelligent Design,
natural theology, human consciousness, artificial intelligence, free will, miracles,
and the Trinity, amongst many others Addresses major historical developments
in the relationship between science and Christianity, including Christian patristics,
the scientific revolution, the reception of Darwin, and twentieth century
fundamentalism Divided into 9 Parts: Historical Episodes; Methodology; Natural
Theology; Cosmology & Physics; Evolution; The Human Sciences; Christian
Bioethics; Metaphysical Implications; The Mind; Theology; and Significant
Figures of the 20th Century Includes diverse perspectives and broadens the
conversation from the Anglocentric tradition
The second edition of this practical text offers a broad introduction to the
engineering principles of chemical energy conversion. Eugene L. Keating, Ph.D.,
P.E., a recognized authority within academia, government, and industry,
examines combustion science and technology using fundamental principles.
Thermochemical engineering data and design formulations of basic performance
relationships appear in dual SI and English engineering dimensions and units,
helping you save time and avoid conversion errors. New in the Second Edition
Streamlined organization that progressively develops fundamental concepts
Extended section on fuel cells New section on the nitrogen-oxygen reaction
system Additional coverage of environmental aspects of specific combustion
characteristics New chapter on thermal destruction Furnishing examples that
demonstrate a proper engineering analysis as well as important concepts
relevant to the nature of combustion devices, Applied Combustion, Second
Edition explores the ideal oxidation-reaction equation, fuel heat release rates,
chemical equilibrium, incomplete combustion, chemical kinetics, and detonation,
thermal explosion, and basic flame theories. The book treats the features of
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chemical energy resources and presents a thermochemical overview of current
and potential solid, liquid, and gaseous natural and synthetic fuel resources. It
also describes the fuel-engine interface characteristics of important external and
internal combustion heat engines in terms of fuel compatibility, consumption
rates, pollution characteristics, emission controls, and energy conversion
efficiencies.
Presenting a systematic approach to concurrent engineering (CE), this reference
accommodates the small corporation's quest to incorporate better design
management practices. The author provides an easy-to-follow methodology that
eliminates the need for costly consultants, promotes environmentally friendly
solutions, and introduces three main design models to aid in new, evolutionary,
and incremental product design. She also examines how the adoption of CE
practices improves overall performance. Topics include engineering
specifications for product parameters, conceptual and embodiment design,
vendor selection and approval, prototyping, and line and equipment installation.
Featuring in-depth discussions on tensile and compressive properties, shear
properties, strength, hardness, environmental effects, and creep crack growth,
"Mechanical Properties of Engineered Materials" considers computation of
principal stresses and strains, mechanical testing, plasticity in ceramics, metals,
intermetallics, and polymers, materials selection for thermal shock resistance, the
analysis of failure mechanisms such as fatigue, fracture, and creep, and fatigue
life prediction. It is a top-shelf reference for professionals and students in
materials, chemical, mechanical, corrosion, industrial, civil, and maintenance
engineering; and surface chemistry.
SPIEGEL BESTSELLER Stephen Hawkings Vermächtnis In seinem letzten Buch
gibt Stephen Hawking Antworten auf die drängendsten Fragen unserer Zeit und
nimmt uns mit auf eine persönliche Reise durch das Universum seiner
Weltanschauung. Seine Gedanken zu Ursprung und Zukunft der Menschheit sind
zugleich eine Mahnung, unseren Heimatplaneten besser vor den Gefahren
unserer Gegenwart zu schützen. Zugänglich und klar finden Sie in diesem Buch
Hawkings Antworten auf die drängendsten Fragen unserer Zeit.
»Zukunftsvisionen eines Genies« Stefanie May, Bild Zeitung, 16.10.2018 »Ein
anregendes und für den Laien gut verständliches Buch, dessen Lektüre auf jeden
Fall lohnt« Joachim Laukenmann, Tages-Anzeiger, 16.10.2018 - Warum gibt es
uns Menschen überhaupt? - Und woher kommen wir? - Gibt es im Weltall andere
intelligente Lebewesen? - Existiert Gott? - In welchem Zustand befindet sich
unser Heimatplanet? - Werden wir auf der Erde überleben? - Retten oder
zerstören uns Naturwissenschaften und Technik? - Hilft uns die künstliche
Intelligenz, die Erde zu bewahren? - Können wir den Weltraum bevölkern? - Wie
werden wir die Schwächsten – Kinder, Kranke, alte Menschen – schützen? - Wie
werden wir unsere Kinder erziehen? Brillanter Physiker, revolutionärer
Kosmologe, unerschütterlicher Optimist. Für Stephen Hawking bergen die Weiten
des Universums nicht nur naturwissenschaftliche Geheimnisse. In seinem
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persönlichsten Buch beantwortet der Autor die großen Fragen des menschlichen
Lebens und spricht die wichtigsten Themen unserer Zeit an. Zugänglich und klar
erläutert er die Folgen des menschlichen Fortschritts – vom Klimawandel bis hin
zu künstlicher Intelligenz – und diskutiert seine Gefahren. Hier finden Sie
Hawkings Antworten auf die Urfragen der Menschheit. Ein großer Appell an
politische Machthaber und jeden Einzelnen von uns, unseren bedrohten
Heimatplaneten besser zu schützen.
Covering how to implement, execute, adjust, and administer CAD systems, The CAD
Guidebook presents fundamental principles and theories in the function, application,
management, and design of 2- and 3-D CAD systems. It illustrates troubleshooting
procedures and control techniques for enhanced system operation and development
and includes an extensiv
More quality, more flexibility, and less costs seem to be the key to meeting the
demands of the global marketplace. The secret to success in this arena lies in the
expert execution of the critical tasks in the product definition stage. Prototyping is an
essential part of this stage, yet can be very expensive. It must be planned well and use
state-o
Provides a solid grounding in the basic principles of the science of thermodynamics
proceeding to practical, hands-on applications in large-scale industrial settings.
Presents myriad applications for power plants, refrigeration and air conditioning
systems, and turbomachinery. Features hundreds of helpful example problems and
analytical exercises.
"Provides previously unavailable material in sound quality crucial for a more effective
design process. Presents all aspects of product sound quality, such as ""rules of
thumb"" and design formulas and charts. Covers sound radiation and targeting,
resolving, and testing design features."
Retaining the features that made previous editions perennial favorites, Fundamental
Mechanics of Fluids, Third Edition illustrates basic equations and strategies used to
analyze fluid dynamics, mechanisms, and behavior, and offers solutions to fluid flow
dilemmas encountered in common engineering applications. The new edition contains
completely re
Pneumatic conveying systems offer enormous advantages: flexibility in plant layout,
automatic operation, easy control and monitoring, and the ability to handle diverse
materials, especially dangerous, toxic, or explosive materials. The Handbook of
Pneumatic Conveying Engineering provides the most complete, comprehensive
reference on all types and s
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