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Discover the fundamentals and tools needed to model, design, and build efficient, clean
low-carbon energy systems with this unique textbook.
Failure Analysis in Engineering Applications deals with equipment and machine design
together with examples of failures and countermeasures to avoid such failures. This
book analyzes failures in facilities or structures and the ways to prevent them from
happening in the future. The author describes conventional terms associated with
failure or states of failure including the strength of materials, as well as the procedure in
failure analysis (materials used, design stress, service conditions, simulation,
examination of results). The author also describes the mechanism of fatigue failure and
prediction methods to estimate the remaining life of affected structures. The author
cites some precautions to be followed in actual failure analysis such as detailed
observation on the fracture site, removal of surface deposits (for example, rusts)
without altering the fracture size or shape, The book gives examples of analysis of
failure involving a crane head sheave hanger, wire rope, transmission shaft,
environmental failure of fastening screws, and failures in rail joints. This book is
intended for civil and industrial engineers, for technical designers or engineers involved
in the maintenance of equipment, machineries, and structures.
At an early stage of the development, the design teams should ask questions such as,
"How reliable will my product be?" "How reliable should my product be?" And, "How
frequently does the product need to be repaired / maintained?" To answer these
questions, the design team needs to develop an understanding of how and why their
products fails; then, make only those changes to improve reliability while remaining
within cost budget. The body of available literature may be separated into three distinct
categories: "theory" of reliability and its associated calculations; reliability analysis of
test or field data – provided the data is well behaved; and, finally, establishing and
managing organizational reliability activities. The problem remains that when design
engineers face the question of design for reliability, they are often at a loss. What is
missing in the reliability literature is a set of practical steps without the need to turn to
heavy statistics. Executing Design for Reliability Within the Product Life Cycle provides
a basic approach to conducting reliability-related streamlined engineering activities,
balancing analysis with a high-level view of reliability within product design and
development. This approach empowers design engineers with a practical
understanding of reliability and its role in the design process, and helps design team
members assigned to reliability roles and responsibilities to understand how to deploy
and utilize reliability tools. The authors draw on their experience to show how these
tools and processes are integrated within the design and development cycle to assure
reliability, and also to verify and demonstrate this reliability to colleagues and
customers.
Due to the rapid advances in computer technology, intelligent computer software and
multimedia have become essential parts of engineering education. Software integration
with various media such as graphics, sound, video and animation is providing efficient
tools for teaching and learning. A modern textbook should contain both the basic theory
and principles, along with an updated pedagogy. Often traditional engineering
thermodynamics courses are devoted only to analysis, with the expectation that
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students will be introduced later to relevant design considerations and concepts. Cycle
analysis is logically and traditionally the focus of applied thermodynamics. Type and
quantity are constrained, however, by the computational efforts required. The ability for
students to approach realistic complexity is limited. Even analyses based upon grossly
simplified cycle models can be computationally taxing, with limited educational benefits.
Computerised look-up tables reduce computational labour somewhat, but modelling
cycles with many interactive loops can lie well outside the limits of student and faculty
time budgets. The need for more design content in thermodynamics books is well
documented by industry and educational oversight bodies such as ABET (Accreditation
Board for Engineering and Technology). Today, thermodynamic systems and cycles
are fertile ground for engineering design. For example, niches exist for innovative
power generation systems due to deregulation, co-generation, unstable fuel costs and
concern for global warming. Professor Kenneth Forbus of the computer science and
education department at Northwestern University has developed ideal intelligent
computer software for thermodynamic students called CyclePad. CyclePad is a
cognitive engineering software. It creates a virtual laboratory where students can
efficiently learn the concepts of thermodynamics, and allows systems to be analyzed
and designed in a simulated, interactive computer aided design environment. The
software guides students through a design process and is able to provide explanations
for results and to coach students in improving designs. Like a professor or senior
engineer, CyclePad knows the laws of thermodynamics and how to apply them. If the
user makes an error in design, the program is able to remind the user of essential
principles or design steps that may have been overlooked. If more help is needed, the
program can provide a documented, case study that recounts how engineers have
resolved similar problems in real life situations. CyclePad eliminates the tedium of
learning to apply thermodynamics, and relates what the user sees on the computer
screen to the design of actual systems. This integrated, engineering textbook is the
result of fourteen semesters of CyclePad usage and evaluation of a course designed to
exploit the power of the software, and to chart a path that truly integrates the computer
with education. The primary aim is to give students a thorough grounding in both the
theory and practice of thermodynamics. The coverage is compact without sacrificing
necessary theoretical rigor. Emphasis throughout is on the applications of the theory to
actual processes and power cycles. This book will help educators in their effort to
enhance education through the effective use of intelligent computer software and
computer assisted course work.
It is often difficult to become familiar with the field of metal fatigue analysis. Among
other reasons, statistics being an important one. Therefore this book focuses on the
basics of statistics for metal fatigue analysis. It is written for engineers in the fields of
simulation, testing and design who look for a quick introduction to the statistics of metal
fatigue. This book enables you - to understand and apply the statistics for metal fatigue
in engeneering - to evaluate metal fatigue test data (S-N curves and endurance limits)
statistically using probability net and regression - to evaluate endurance limits with the
stair case method or the probit method - to calculate safety factors for your components
- to assess the impact of small sample sizes - to find and evaluate outliers statistically
and - to compare samples with statistic tests like the t-Test. In order to ensure a quick
understanding, this book focuses on the most important methods and is limited to the
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downright necessary mathematics. In addition, you will find helpful tips and experiences
for a significant improvement of our learning efficiency. For a comprehensible
arrangement of the content many illustrations are utilized, which represents the text. In
addition to it, a simple, clear language is consciously used. In order to consolidate the
understanding, the theory is also supplemented by extensive job relevant exercises.
For easy application of the methods of metal fatigue in engeneering you will find useful
Excel tools for your own analysis. These cover the basics of the important methods of
this book and can be downloaded for free.
Extensively revised, updated and expanded, the fourth edition of this popular text
provides a rigorous analytical treatment of modern energy conversion plant. Notable for
both its theoretical and practical treatment of conventional and nuclear power plant, and
its studies of refrigerating and gas-liquefaction plant. This fourth edition now includes
material on topics of increasing concern in the fields of energy 'saving' and reduction of
environmental pollution. This increased coverage deals specifically with the following
areas: CHP (cogeneration) plant, studies of both gas and coal burning plant designed
to reduce toxic emissions, and the study of PWR plant in the nuclear industry, which
has been extended to cover conceptual designs aimed at greater inherent safety. With
over 20 new sections plus new appendices and more problems this text not only retains
its value but also enhances its usefulness to the reader, covering areas of current
interest and importance.
This is an authoritative compilation of information regarding methods and data used in all
phases of nuclear engineering. Addressing nuclear engineers and scientists at all levels, this
book provides a condensed reference on nuclear engineering since 1958.
This second edition of Richard Stone's popular book draws on thermodynamics, fluid
mechanics, heat transfer, materials science and other fields of engineering to produce a highly
approachable clear text in this important subject. Topics include lead-free and alternative fuels,
the use of ceramics and electronic engine management systems, with additional chapters on
2-stroke engines and computer modelling as well as up-to-date case studies.
This book addresses the concept and applications of Finite Time Thermodynamics to various
thermal energy conversion systems including heat engines, heat pumps, and refrigeration and
air-conditioning systems. The book is the first of its kind, presenting detailed analytical
formulations for the design and optimisation of various power producing and cooling cycles
including but not limited to: • Vapour power cycles • Gas power cycles • Vapour compression
cycles • Vapour absorption cycles • Rankine cycle coupled refrigeration systems Further, the
book addresses the thermoeconomic analysis for the optimisation of thermal cycles, an
important field of study in the present age and which is characterised by multi-objective
optimization regarding energy, ecology, the environment and economics. Lastly, the book
provides the readers with key techniques associated with Finite Time Thermodynamics,
allowing them to understand the relevance of irreversibilities associated with real processes
and the scientific reasons for deviations from ideal performance. The book is aimed at a broad
readership, and offers a valuable reference book for graduate students, scholars and
professionals working in the areas of thermal science and engineering.
Analysis of Engineering Cycles, Third Edition, deals principally with an analysis of the overall
performance, under design conditions, of work-producing power plants and work-absorbing
refrigerating and gas-liquefaction plants, most of which are either cyclic or closely related
thereto. The book is organized into two parts, dealing first with simple power and refrigerating
plants and then moving on to more complex plants. The principal modifications in this Third
Edition arise from the updating and expansion of material on nuclear plants and on combined
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and binary plants. In view of increased importance and topicality, new material has been added
to chapters on gas-turbine plant for compressed air energy storage systems and on steamturbine plant for the combined supply of power and process steam, including plant for district
heating. The use of gas-turbine plant in association with district-heating schemes is also
discussed, in which the treatment of high-temperature and fast-breeder gas-cooled nuclear
reactors has been extended. The material on combined gas-turbine/steam-turbine plant has
also been expanded and updated, together with that on combined steam plant with
magnetohydrodynamic and thermionic topping, respectively. This book meets the immediate
requirements of the mechanical engineering student in his undergraduate course, and of other
engineering students taking courses in thermodynamics and fluid mechanics.
The book is targeted at engineers, university lecturers, postgraduates, and final year
undergraduate students involved in computational modelling and experimental and theoretical
analysis of the high-temperature behavior of engineering structures. It will also be of interest to
researchers developing the thermal strength theory as a branch of continuum mechanics.
Thermal integrity is a multidisciplinary field combining the expertise of mechanical engineers,
material scientists and applied mathematicians, each approaching the problem from their
specific viewpoint. This monograph draws on the research of a broad scientific community
including the author’s contribution. The scope of thermal strength analysis was considerably
extended thanks to modern computers and the implementation of FEM codes. However, the
author believes that some material models adopted in the advanced high-performance
software, are not sufficiently justificated due to lack of easy-to-follow books on the theoretical
and experimental aspects of thermal integrity. The author endeavors to provide a thorough yet
sufficiently simple presentation of the underlying concepts, making the book compelling to a
wide audience.
Life cycle design is understood as "to develop" (to plan, to calculate, to define, to draw) a
holistic concept for the entire life cycle of a product". Life cycle design means a one time
planning during the concept phase of a product in which the pathway of a product over the
entire life cycle is determined. So e.g. the planning of possible services for a product during its
utilization phase, the way of material recycling, how and which parts can be reused, how the
logistics for recycling will be organised or how the product can be used afterwards. So it is a
conceptual pre-design of all later activities over the life cycle. By this understanding the book
delivers a really holistic approach because before a product is physically made a life-long
concept and utilization scenarios with closed material and information cycles have to be
developed. This promotes a real "thinking in product (life) cycles". The book addresses
professionals as well as researchers and students in the field of product life cycle
management. Different methods in the field of product design, operation and recycling will be
presented and finally merge to an integrated method of product life cycle design. Readers will
benefit from the holistic approach which enables them to design successful products by the
implementation of closed loop product life cycles.

Designed for use in a standard two-semester engineering thermodynamics
course sequence. The first half of the text contains material suitable for a basic
Thermodynamics course taken by engineers from all majors. The second half of
the text is suitable for an Applied Thermodynamics course in mechanical
engineering programs. The text has numerous features that are unique among
engineering textbooks, including historical vignettes, critical thinking boxes, and
case studies. All are designed to bring real engineering applications into a
subject that can be somewhat abstract and mathematical. Over 200 worked
examples and more than 1,300 end of chapter problems provide the use
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opportunities to practice solving problems related to concepts in the text.
Provides the reader with clear presentations of the fundamental principles of
basic and applied engineering thermodynamics. Helps students develop
engineering problem solving skills through the use of structured problem-solving
techniques. Introduces the Second Law of Thermodynamics through a basic
entropy concept, providing students a more intuitive understanding of this key
course topic. Covers Property Values before the First Law of Thermodynamics to
ensure students have a firm understanding of property data before using them.
Over 200 worked examples and more than 1,300 end of chapter problems offer
students extensive opportunity to practice solving problems. Historical Vignettes,
Critical Thinking boxes and Case Studies throughout the book help relate
abstract concepts to actual engineering applications. For greater instructor
flexibility at exam time, thermodynamic tables are provided in a separate
accompanying booklet.
An Authoritative Introduction to a Major Subject in Systems Engineering and
Management This important volume fills the need for a textbook on the
fundamentals of economic systems analysis and assessment, illustrating their
vital role in systems engineering and systems management. Providing extensive
coverage on key topics, it assumes no prior background in mathematics or
economics in order to comprehend the material. The book is comprised of five
major parts: Microeconomics: a concise overview that covers production and the
theory of the firm; theory of the consumer; market equilibria and market
imperfections; and normative or welfare economics, including imperfect
competition effects and consumer and producer surplus Program Management
Economics: discusses economic valuation of programs and projects, including
investment rates of return; cost-benefit and cost-effectiveness analysis; earned
value management; cost structures and estimation of program costs and
schedules; strategic and tactical pricing issues; and capital investment and
options Cost Estimation: reviews cost-estimation technologies involving
precedented and unprecedented development, commercial-off-the-shelf (COTS)
software, software reuse, application generators, and fourth-generation
languages Strategic Investments in an Uncertain World: addresses alternative
methods for valuation of firms including Stern Stewart's EVA, Holt's CFROI, and
various competing methodologies Contemporary Perspectives: covers ongoing
extensions to theory and practice that enable satisfactory treatment of the
increasing returns to scale, network effects, and path-dependent issues generally
associated with contemporary ultra-large-scale telecommunications and
information networks Also discussed in this comprehensive text are normative or
welfare economics and behavioral economics; COCOMO I and II and COSYSMO
as examples of a cost model; and options-based valuation models and valuation
of information technology intensive enterprises. Economic Systems Analysis and
Assessment serves as an ideal textbook for senior undergraduate and first-year
graduate courses in economic systems analysis and assessment, as well as a
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valuable reference for engineers and managers involved with information
technology intensive systems, professional economists, cost analysts, investment
evaluators, and systems engineers.
This book and the accompanying computer software are intended to enhance
and streamline the study of the field of thermodynamics. The package is design
and problem-solving oriented. Released from the drain of repetitive and iterative
hand calculation, students can be led to a far wider and deeper study than has
been possible previously.
This book constitutes the refereed proceedings of the 10th International
Conference on Software Reuse, ICSR 2008, held in Beijing, China, in May 2008.
The 40 revised full papers presented together with 5 workshop summaries and 5
tutorials were carefully reviewed and selected from numerous submissions. The
papers are organized in topical sections on architecture and reuse approaches,
high confidence and reuse, component selection and reuse repository, product
line, domain models and analysis, service oriented environment, components
and services, reuse approaches and frameworks, as well as reuse approaches
and methods.
This revised text covers the fundamentals of thermodynamics required to
understand electrical power generation systems and the application of these
principles to nuclear reactor power plant systems. The book begins with
fundamental definitions of units and dimensions, thermodynamic variables and
the Laws of Thermodynamics progressing to sections on specific applications of
the Brayton and Rankine cycles for power generation and projected reactor
systems design issues. It is not a traditional general thermodynamics text, per se,
but a practical thermodynamics volume intended to explain the fundamentals and
apply them to the challenges facing actual nuclear power plants systems, where
thermal hydraulics comes to play. There have been significant new findings for
intercooled systems since the previous edition published and they will be
included in this volume. New technology plans for using a Nuclear Air-Brayton as
a storage system for a low carbon grid are presented along with updated
component sizes and performance criteria for Small Modular Reactors. Written in
a lucid, straight-forward style while retaining scientific rigor, the content is
accessible to upper division undergraduate students and aimed at practicing
engineers in nuclear power facilities and engineering scientists and technicians in
industry, academic research groups, and national laboratories. The book is also a
valuable resource for students and faculty in various engineering programs
concerned with nuclear reactors.
Designed for use in a standard two-semester engineering thermodynamics
course sequence. The first half of the text contains material suitable for a basic
Thermodynamics course taken by engineers from all majors. The second half of
the text is suitable for an Applied Thermodynamics course in mechanical
engineering programs. The text has numerous features that are unique among
engineering textbooks, including historical vignettes, critical thinking boxes, and
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case studies. All are designed to bring real engineering applications into a
subject that can be somewhat abstract and mathematical. Over 200 worked
examples and more than 1,300 end of chapter problems provide the use
opportunities to practice solving problems related to concepts in the text.
Provides the reader with clear presentations of the fundamental principles of
basic and applied engineering thermodynamics. Helps students develop
engineering problem solving skills through the use of structured problem-solving
techniques. Introduces the Second Law of Thermodynamics through a basic
entropy concept, providing students a more intuitive understanding of this key
course topic. Covers Property Values before the First Law of Thermodynamics to
ensure students have a firm understanding of property data before using them.
Over 200 worked examples and more than 1,300 end of chapter problems offer
students extensive opportunity to practice solving problems. Historical Vignettes,
Critical Thinking boxes and Case Studies throughout the book help relate
abstract concepts to actual engineering applications. For greater instructor
flexibility at exam time, thermodynamic tables are provided in a separate
accompanying booklet. Available online testing and assessment component
helps students assess their knowledge of the topics. Email
textbooks@elsevier.com for details.
Primarily this book describes the thermodynamics of gas turbine cycles. The
search for high gas turbine efficiency has produced many variations on the
simple "open circuit" plant, involving the use of heat exchangers, reheating and
intercooling, water and steam injection, cogeneration and combined cycle plants.
These are described fully in the text. A review of recent proposals for a number of
novel gas turbine cycles is also included. In the past few years work has been
directed towards developing gas turbines which produce less carbon dioxide, or
plants from which the CO2 can be disposed of; the implications of a carbon tax
on electricity pricing are considered. In presenting this wide survey of gas turbine
cycles for power generation the author calls on both his academic experience (at
Cambridge and Liverpool Universities, the Gas Turbine Laboratory at MIT and
Penn State University) and his industrial work (primarily with Rolls Royce, plc.)
The book will be essential reading for final year and masters students in
mechanical engineering, and for practising engineers.
This reference illustrates the efficacy of CyclePad software for enhanced
simulation of thermodynamic devices and cycles. It improves thermodynamic
studies by reducing calculation time, ensuring design accuracy, and allowing for
case-specific analyses. Offering a wide-range of pedagogical aids, chapter
summaries, review problems, and worked example
Modern Practice in Stress and Vibration Analysis documents the proceedings of
the conference on Modern Practice in Stress and Vibration Analysis organized by
the Stress Analysis Group of the Institute of Physics at the University of
Liverpool, 3-5 April 1989. The Group has been known in the UK for its
contribution in providing meetings with an emphasis on application, covering
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topics which range widely to include modern numerical techniques and advanced
experimentation. The volume contains 34 papers presented by researchers at the
conference covering a wide range of topics such as the application of the
sensitivity analysis method to structural dynamics; passive and active vibration
control for use in vibration suppression in spacecraft; analysis of an ultrasonically
excited thick cylinder; and the prediction of vibrational power transmission
through a system of jointed beams carrying longitudinal and flexural waves. It is
hoped that the contributions published in this book will be of value to the broad
community of practitioners in stress and vibration analysis whom the Stress
Analysis Group exists to serve.
Product reliability engineering from concept to marketplace In today's global,
competitive business environment, reliability professionals are continually
challenged to improve reliability, shorten design cycles, reduce costs, and
increase customer satisfaction. "Life Cycle Reliability Engineering" details
practical, effective, and up-to-date techniques to assure reliability throughout the
product life cycle, from planning and designing through testing and warranting
performance. These techniques allow ongoing quality initiatives, including those
based on Six Sigma and the Taguchi methods, to yield maximized output.
Complete with real-world examples, case studies, and exercises, this resource
covers: Reliability definition, metrics, and product life distributions (exponential,
Weibull, normal, lognormal, and more) Methodologies, tools, and practical
applications of system reliability modeling and allocation Robust reliability design
techniques Potential failure mode avoidance, including Failure Mode and Effects
Analysis (FMEA) and Fault Tree Analysis (FTA) Accelerated life test methods,
models, plans, and data analysis techniques Degradation testing and data
analysis methods, covering both destructive and nondestructive inspections
Practical methodologies for reliability verification and screening Warranty
policies, data analysis, field failure monitoring, and warranty cost reduction All
reliability techniques described are immediately applicable to product planning,
designing, testing, stress screening, and warranty analysis. This book is a musthave resource for engineers and others responsible for reliability and quality and
for graduate students in quality and reliability engineering courses.
Probabilistic structural dynamics offers unparalleled tools for analyzing
uncertainties in structural design. Once avoided because it is mathematically
rigorous, this technique has recently remerged with the aide of computer
software. Written by an author/educator with 40 years of experience in structural
design, this user friendly manual integrates theories, formulas and mathematical
models to produce a guide that will allow professionals to quickly grasp concepts
and start solving problems. In this book, the author uses simple examples that
provide templates for creating of more robust case studies later in the book.
*Problems are presented in an easy to understand form *Practical guide to
software programs to solve design problems *Packed with examples and case
studies of actual projects *Classical and the new stochastic factors of safety
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Summarizes the analysis and design of today’s gas heat engine cycles This
book offers readers comprehensive coverage of heat engine cycles. From ideal
(theoretical) cycles to practical cycles and real cycles, it gradually increases in
degree of complexity so that newcomers can learn and advance at a logical
pace, and so instructors can tailor their courses toward each class level. To
facilitate the transition from one type of cycle to another, it offers readers
additional material covering fundamental engineering science principles in
mechanics, fluid mechanics, thermodynamics, and thermochemistry.
Fundamentals of Heat Engines: Reciprocating and Gas Turbine InternalCombustion Engines begins with a review of some fundamental principles of
engineering science, before covering a wide range of topics on thermochemistry.
It next discusses theoretical aspects of the reciprocating piston engine, starting
with simple air-standard cycles, followed by theoretical cycles of forced induction
engines, and ending with more realistic cycles that can be used to predict engine
performance as a first approximation. Lastly, the book looks at gas turbines and
covers cycles with gradually increasing complexity to end with realistic engine
design-point and off-design calculations methods. Covers two main heat engines
in one single reference Teaches heat engine fundamentals as well as advanced
topics Includes comprehensive thermodynamic and thermochemistry data Offers
customizable content to suit beginner or advanced undergraduate courses and
entry-level postgraduate studies in automotive, mechanical, and aerospace
degrees Provides representative problems at the end of most chapters, along
with a detailed example of piston-engine design-point calculations Features case
studies of design-point calculations of gas turbine engines in two chapters
Fundamentals of Heat Engines can be adopted for mechanical, aerospace, and
automotive engineering courses at different levels and will also benefit
engineering professionals in those fields and beyond.
In this webinar, the engineering students and professionals get familiar with the ideal
simple and basic power cycles and combustion and their T - s, p - V and h - T
diagrams, operation and major performance trends when air, argon, helium and
nitrogen are considered as the working fluid. Performance Objectives: Introduce basic
energy conversion engineering assumptions and equations Know basic elements of
Carnot Cycle, Brayton Cycle, Otto Cycle, Diesel Cycle and combustion and their T - s, p
- V and h - T diagrams Be familiar with Carnot Cycle, Brayton Cycle, Otto Cycle, Diesel
Cycle and combustion operation Understand general Carnot Cycle, Brayton Cycle, Otto
Cycle, Diesel Cycle and combustion performance trends
This textbook fosters information exchange and discussion on all aspects of
introductory matters of modern mechanical engineering from a number of perspectives
including: mechanical engineering as a profession, materials and manufacturing
processes, machining and machine tools, tribology and surface engineering, solid
mechanics, applied and computational mechanics, mechanical design, mechatronics
and robotics, fluid mechanics and heat transfer, renewable energies, biomechanics,
nanoengineering and nanomechanics. At the end of each chapter, a list of 10 questions
(and answers) is provided.
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This book comprises five chapters on developed research activities on organic Rankine
cycles. The first section aims to provide researchers with proper modelling (Chapter 1)
and experimental (Chapter 2) tools to calculate and empirically validate thermophysical
properties of ORC working fluids. The second section introduces some theoretical and
experimental studies of organic Rankine cycles for waste heat recovery applications: a
review of different supercritical ORC (Chapter 3), ORC for waste heat recovery from
fossil-fired power plants (Chapter 4), the experimental detailed characterization of a
small-scale ORC of 3 kW operating with either pure fluids or mixtures (Chapter 5).
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