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There is only a very limited number of physical systems
that can be exactly described in terms of simple analytic
functions. There are, however, a vast range of problems
which are amenable to a computational approach. This
book provides a concise, self-contained introduction to
the basic numerical and analytic techniques, which form
the foundations of the algorithms commonly employed to
give a quantitative description of systems of genuine
physical interest. The methods developed are applied to
representative problems from classical and quantum
physics.
Energy Technology and Directions for the Future
presents the fundamentals of energy for scientists and
engineers. It is a survey of energy sources that will be
available for use in the 21st century energy mix. The
reader will learn about the history and science of several
energy sources as well as the technology and social
significance of energy. Themes in the book include
thermodynamics, electricity distribution, geothermal
energy, fossil fuels, solar energy, nuclear energy,
alternate energy (wind, water, biomass), energy and
society, energy and the environment, sustainable
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to present an
Technology
intellectually rich and interesting text that is also
practical.This is accomplished by introducing basic
concepts in the context of energy technologies and,
where appropriate, in historical context. Scientific
concepts are used to solve concrete engineering
problems. The technical level of presentation presumes
that readers have completed college level physics with
calculus and mathematics through calculus of several
variables. The selection of topics is designed to provide
the reader with an introduction to the language, concepts
and techniques used in all major energy components
that are expected to contribute to the 21st century
energy mix. Future energy professionals will need to
understand the origin and interactions of these energy
components to thrive in an energy industry that is
evolving from an industry dominated by fossil fuels to an
industry working with many energy sources. Presents the
fundamentals of energy production for engineers,
scientists, engineering professors, students, and anyone
in the field who needs a technical discussion of energy
topics. Provides engineers with a valuable expanded
knowledge base using the U.S. National Academy of
Sciences content standards. Examines the energy
options for the twenty-first century as older energy
sources quickly become depleted.
The characterization of cultural heritage objects
becomes increasingly important for conservation,
restoration, dating, and authentication purposes. The use
of scientific methods in archaeometry and conservation
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Scientific analysis of these objects is a challenging task
Technology
due to their complex composition, artistic and historical
values requiring the use of minimally invasive and
nondestructive analytical procedures. This textbook
summarizes scientific methods that are currently used to
characterize objects of cultural heritage and
archaeological artifacts. This book provides a brief
description of the structure of matter at the molecular,
atomic, and nuclear levels. Furthermore, it discusses the
chemical and physical nature of materials from the
molecular to the atomic and nuclear level as determined
by the principles of quantum mechanics. Important
aspects of natural and anthropogenic radioactivity that
play a critical role for some of the analytical techniques
are also emphasized. The textbook also provides
principals and applications of spectroscopic methods for
characterization of cultural heritage objects. It describes
the technologies with specific examples for utilization of
spectroscopic techniques in the characterization of
paintings, books, coins, ceramics, and other objects.
Analytic approaches that employ isotopes and
determination of isotope ratios will be reviewed. General
principles of imaging techniques and specific examples
for utilization of these methods will also be summarized.
In the later part of the book, a number of scientific
techniques for the age determination of cultural heritage
material and archaeological artifacts will be presented
and discussed with specific examples.
This book presents a comprehensive optimization-based
theory and framework that exploits the synergistic
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Conventional methods in the process industry often
isolate decision making mechanisms with a hierarchical
information flow to achieve tractable problems, risking
suboptimal, even infeasible operations. In this book,
foundations of a systematic model-based strategy for
simultaneous process design, scheduling, and control
optimization is detailed to achieve reduced cost and
improved energy consumption in process systems. The
material covered in this book is well suited for the use of
industrial practitioners, academics, and researchers. In
Chapter 1, a historical perspective on the milestones in
model-based design optimization techniques is
presented along with an overview of the state-of-the-art
mathematical tools to solve the resulting complex
problems. Chapters 2 and 3 discuss two fundamental
concepts that are essential for the reader. These
concepts are (i) mixed integer dynamic optimization
problems and two algorithms to solve this class of
optimization problems, and (ii) developing a model based
multiparametric programming model predictive control.
These tools are used to systematically evaluate the
tradeoffs between different time-scale decisions based
on a single high-fidelity model, as demonstrated on (i)
design and control, (ii) scheduling and control, and (iii)
design, scheduling, and control problems. We present
illustrative examples on chemical processing units,
including continuous stirred tank reactors, distillation
columns, and combined heat and power regeneration
units, along with discussions of other relevant work in the
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laws of thermodynamics Advanced Engineering
Thermodynamics bridges the gap between engineering
applications and the first and second laws of
thermodynamics. Going beyond the basic coverage
offered by most textbooks, this authoritative treatment
delves into the advanced topics of energy and work as
they relate to various engineering fields. This practical
approach describes real-world applications of
thermodynamics concepts, including solar energy,
refrigeration, air conditioning, thermofluid design,
chemical design, constructal design, and more. This new
fourth edition has been updated and expanded to include
current developments in energy storage, distributed
energy systems, entropy minimization, and industrial
applications, linking new technologies in sustainability to
fundamental thermodynamics concepts. Worked
problems have been added to help students follow the
thought processes behind various applications, and
additional homework problems give them the opportunity
to gauge their knowledge. The growing demand for
sustainability and energy efficiency has shined a
spotlight on the real-world applications of
thermodynamics. This book helps future engineers make
the fundamental connections, and develop a clear
understanding of this complex subject. Delve deeper into
the engineering applications of thermodynamics Work
problems directly applicable to engineering fields
Integrate thermodynamics concepts into sustainability
design and policy Understand the thermodynamics of
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fundamentals before diving right into practical
applications. Designed expressly for engineering
students, this book offers a clear, targeted treatment of
thermodynamics topics with detailed discussion and
authoritative guidance toward even the most complex
concepts. Advanced Engineering Thermodynamics is the
definitive modern treatment of energy and work for
today's newest engineers.
This inclusive cross-cultural study rethinks the nexus
between engineering education and context. In so doing
the book offers a reflection on contextual boundaries with
an overall boundary crossing ambition and juxtaposes
important cases of critical participation within engineering
education with sophisticated scholarly reflection on both
opportunities and discontents. Whether and in what way
engineering education is or ought to be contextualized or
de-contextualized is an object of heated debate among
engineering educators. The uniqueness of this study is
that this debate is given comprehensive coverage –
presenting both instrumentally inclined as well as radical
positions on transforming engineering education. In
contextualizing engineering education, this book offers
diverse commentary from a range of disciplinary, metaand interdisciplinary perspectives on how cultural,
professional, institutional and educational systems
contexts shape histories, structural dynamics, ideologies
and challenges as well as new pathways in engineering
education. Topics addressed include examining
engineering education in countries ranging from India to
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area. Using context as “bridge” this book confronts
engineering education head on. Contending engineering
ideologies and corresponding views on context are
juxtaposed with contending discourses of reform. The
uniqueness of the book is that it brings together scholars
from the humanities, the social sciences and engineering
from Europe – both East and West – with the United
States, China, Brazil, India and Australia.
Energy is a basic human need; technologies for energy
conversion and use are fundamental to human survival.
As energy technology evolves to meet demands for
development and ecological sustainability in the 21st
century, engineers need to have up-to-date skills and
knowledge to meet the creative challenges posed by
current and future energy problems. Further, engineers
need to cultivate a commitment to and passion for
lifelong learning which will enable us to actively engage
new developments in the field. This undergraduate
textbook companion seeks to develop these capacities in
tomorrow's engineers in order to provide for future
energy needs around the world. This book is designed to
complement traditional texts in engineering
thermodynamics, and thus is organized to accompany
explorations of the First and Second Laws, fundamental
property relations, and various applications across
engineering disciplines. It contains twenty modules
targeted toward meeting five often-neglected ABET
outcomes: ethics, communication, lifelong learning,
social context, and contemporary issues. The modules
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thinking and reflective action in students by bringing
attention to power relations in the classroom and in the
world. This book is intended to produce a conversation
and creative exploration around how to teach and learn
thermodynamics differently. Because liberative
pedagogies are at their heart relational, it is important to
maintain spaces for discussing classroom practices with
these modules, and for sharing ideas for implementing
critical pedagogies in engineering contexts. The reader is
therefore encouraged to visit the book's blog. Table of
Contents: What and Why? / The First Law: Making
Theory Relevant / The Second Law and Property
Relations / Thinking Big Picture about Energy and
Sustainability
Hoping to help transform engineering into a more socially
just field of practice, this book offers various perspectives
and strategies while highlighting key concepts and
themes that help readers understand the complex
relationship between engineering education and social
justice. This volume tackles topics and scopes ranging
from the role of Buddhism in socially just engineering to
the blinding effects of ideologies in engineering to case
studies on the implications of engineered systems for
social justice. This book aims to serve as a framework
for interventions or strategies to make social justice more
visible in engineering education and enhance
scholarship in the emerging field of Engineering and
Social Justice (ESJ). This creates a ‘toolbox’ for
engineering educators and students to make social
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The authors cover two general topics: basic engineering
Technology
economics and risk analysis in this text. Within the topic
of engineering economics are discussions on the time
value of money and interest relationships. These interest
relationships are used to define certain project criteria
that are used by engineers and project managers to
select the best economic choice among several
alternatives. Projects examined will include both incomeand service-producing investments. The effects of
escalation, inflation, and taxes on the economic analysis
of alternatives are discussed. Risk analysis incorporates
the concepts of probability and statistics in the evaluation
of alternatives. This allows management to determine
the probability of success or failure of the project. Two
types of sensitivity analyses are presented. The first is
referred to as the range approach while the second uses
probabilistic concepts to determine a measure of the risk
involved. The authors have designed the text to assist
individuals to prepare to successfully complete the
economics portions of the Fundamentals of Engineering
Exam. Table of Contents: Introduction / Interest and the
Time Value of Money / Project Evaluation Methods /
Service Producing Investments / Income Producing
Investments / Determination of Project Cash Flow /
Financial Leverage / Basic Statistics and Probability /
Sensitivity Analysis
As the existence of all life forms on our planet is currently
in grave danger from the climate emergency caused by
Homo sapiens, the words "sustainability" and "ecoresponsibility" have entered the daily-use vocabularies of
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industrialists, capitalists, and policy makers. Normal
Technology
activities undertaken for the design of products and
systems in industrialisms must be revamped. As the
bioworld is a great resource for eco-responsible design
activities, an overview of biologically inspired design is
presented in this book in simple terms for anyone with
even high-school education. Beginning with an
introduction to the process of design in industry, the book
presents the bioworld as a design resource along with
the rationale for biologically inspired design. Problemdriven and solution-driven approaches for biologically
inspired design are described next. The last chapter is
focused on biologically inspired design for environment.
A concise course explaining new and original concepts
behind the laws of thermodynamics for provision of the
world's electricity from power generated by gas (usually
air) and steam. Written for senior university
undergraduate and graduate courses, but important also
for industrialists, it assesses conservation of energy
resources available for work throughout the world.
Professor Cole's original approach differs from the
traditional by demonstrating as its centrally important
theme the unity between gas and steam systems for
energy-work conversion. Modifications and
improvements of the thermodynamic cycles are shown
as immediate and direct consequences of the approach
to the cycles, treated in detail from this single viewpoint.
The book ends with a review of likely functions of
air/steam systems within a planned global energy
provision as we move towards the 21st century. Here are
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concepts of engineering thermodynamics which are clear
Technology
and easy to understand. These qualities commend it, not
only as a didactic textbook for university study and
research, but also as one which will find its way into the
industrial sector as a reference source for engineers
dealing with thermodynamic problems, and those
needing to keep up-to-date with new technological
developments or wishing to explore new fields.
Master the fundamentals of thermodynamics and learn
how to apply these skills in engineering practice today
with Reisel's PRINCIPLES OF ENGINEERING
THERMODYNAMICS, 2nd Edition. This edition's
informal writing style helps make abstract concepts
easier to understand. In addition to mastering
fundamental principles and applications, you explore the
impact of different system parameters on the
performance of devices and processes. For example,
you study how changing outlet pressure in a turbine
changes the power produced or how the power
requirement of a compressor varies with inlet
temperature. This unique approach strengthens your
understanding of how different components of
thermodynamics interrelate, while demonstrating how
you will use thermodynamics in your engineering career.
You also learn to develop computer-based models of
devices, processes and cycles as well as practice using
internet-based programs and computer apps to find
thermodynamic data, exactly like today's practicing
engineers. Important Notice: Media content referenced
within the product description or the product text may not
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with boundaries. And, there were no appreciable
changes. Therefore, we could foresee the future. These
days, however, we could apply mathematical rationality
and solve problems without any difficulty. As our world
began to expand rapidly and boundaries disappeared,
the problem of bounded rationality emerged. Engineers
put forth tremendous effort to overcome this difficulty and
succeeded in expanding the bounds of mathematical
rationality, thereby establishing the "Controllable World."
However, our world continues to expand. Therefore such
an approach can no longer be applied. We have no other
choice than "satisficing" (Herbert A. Simon's word,
Satisfy + Suffice). This expanding open world brought us
frequent and extensive changes which are unpredictable
and diversification and personalization of customer
expectations. To cope with these situations, we need
diverse knowledge and experience. Thus, to satisfy our
customers, we need teamwork. These changes of
environments and situations transformed the meaning of
value. It used to mean excellent functions and exact
reproducibility. Now, it means how good and flexible we
can be to adapt to the situations. Thus, adaptability is the
value today. Although these changes were big, and we
needed to re-define value, a greater shift in engineering
is now emerging. The Internet of Things (IoT) brought us
the "Connected Society," where things are connected.
Things include not only products, but also humans. As
changes are so frequent and extensive, only users know
what is happening right now. Thus, the user in this
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on the pitch. Moreover, this Connected Society will bring
us another big shift in engineering. Engineering in this
framework will become Social Networking, with
engineering no longer developing individual products and
managing team products. The Internet works two ways
between the sender and the receiver. Our engineering
has ever been only one way. Thus, how we establish a
social networking framework for engineering is a big
challenge facing us today. This will change our
engineering. Engineers are expected to develop not only
products, but also such dream society. This book
discusses these issues and points out that New Horizons
are emerging before us. It is hoped that this book helps
readers explore and establish their own New Worlds.
This book is designed to introduce designers, engineers,
technologists, estimators, project managers, and
financial analysts as well as students in engineering and
business to strategic cost tools for project cost
evaluations. The three main sections are as follows. (1)
Cost Relationships, Financial Statements, and
Performance Measures—This section describes the
relationships between cash flows and profits; the
relationships between financial statements and the
Purcell Diagram; and the issues of cost estimating, timebased breakeven analysis and time-based earned
schedule. (2) Tools for Economic Evaluations—This
section considers the basic mathematical relations used
behind the economic equations and factors; discrete and
continuous interest; depreciation terms and methods;
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Risk Analysis—This section considers payback periods,
present worth analysis, return on investment, internal
rate of return, benefit/cost ratios and positive-negative
project balances; risk techniques of sensitivity analysis,
optimistic-pessimistic analysis, discrete probability
examples, and continuous probability models using the
normal and triangular distributions.
Engineering and Food for the 21st Century presents
important reviews and up-to-date discussions of major
topics relating to engineering and food. Internationally
renowned contributors discuss a broad base of food
engineering and related subjects, including research and
prospective industrial applications. The first part begins
with recent trends in food engineering and challenges for
the future. It then presents important discussions of
fundamental aspects of food engineering, including
physical chemistry, mass transfer, food rheology, and
food structure. Part 2 contains state-of-the-art
presentations on thermal processing and packaging,
minimal processing, emerging technologies, process
control, biotechnology, and environmental factors
associated with the processing of food.
The aim of this book is to supply valid and reasonable
parameters in order to guide the choice of the right
model of industrial evaporative tower according to
operating conditions which vary depending on the
particular industrial context: power plants, chemical
plants, food processing plants and other industrial
facilities are characterized by specific assets and
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water flow at a temperature which does not greatly differ
from ambient temperature is needed for removing a
remarkable heat load; its aim is to refrigerate a water
flow through the partial evaporation of the same.
Introduction to Engineering Design is a practical,
straightforward workbook designed to systematize the
often messy process of designing solutions to openended problems. From learning about the problem to
prototyping a solution, this workbook guides developing
engineers and designers through the iterative steps of
the engineering design process. Created in a freshman
engineering design course over ten years, this workbook
has been refined to clearly guide students and teams to
success. Together with a series of instructional videos
and short project examples, the workbook has space for
teams to execute the engineering design process on a
challenge of their choice. Designed for university
students as well as motivated learners, the workbook
supports creative students as they tackle important
problems. Introduction to Engineering Design is
designed for educators looking to use project-based
engineering design in their classroom.
This textbook provides a strong foundation in the basic
thermodynamics needed to analyze real-world
engineering applications of thermodynamics in the field
of energy systems. Written in a format readable to
students new to the subject, this book will also help
entrepreneurs venturing into the world of energy and
power without a background in mechanical
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thermodynamics by focusing on the application of the
Technology
subject matter to the most common applications of
thermodynamics. It takes real-world problems from the
author's over 40 years of experience as a practical,
professional engineer and provides in-depth solutions to
each problem using concepts the student has learned
from earlier chapters. The case studies provide both
examples of how thermodynamics is used in state-of-theart tools to solve the case studies' problems, as well as
ideas for future energy-efficient systems.
This is an introduction to the nanoscale for science,
computer science, and engineering disciplines. That
said, there does not exist an educational discipline,
market segment, or career avenue which will not be
impacted by nanotechnology. Nanoscience and
nanotechnology, the application of the research-based
nanoscale science, have changed significantly over the
last three and a half decades. The “bucky” ball, 60
carbon atoms arranged like a soccer ball, and an oftenused symbol of nanotechnology, was discovered in 1985
and 4 years later scientists at IBM were able to
manipulate xenon atoms on a surface. In the intervening
years, nanotechnology has evolved from a singly
focused research topic to an understanding that
infiltrates every aspect of science and engineering
disciplines. In addition, nanotechnology, and both
naturally occurring and engineered nanomaterials, have
become the focus of legal, environmental, and
application and regulation disciplines. The first portion of
this text serves as an introduction to nanotechnology: the
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scale. The later portion of the text discusses the
connectivity of nanotechnology to the more traditional
scientific disciplines as well as emerging technologies.
There does not exist an educational discipline, market
segment, or career avenue which will not be impacted by
nanotechnology.
Since the United States gained its independence, the
American political landscape has been dominated by two
major political parties--first Whigs and Democrats, and
over the last century or so, Democrats and Republicans.
In recent years, however, voter disenchantment with the
major parties has led to the formation of numerous
smaller parties. Often addressing a particular concern
(such as the environment) and operating on a local, state
or regional level, these parties generally focus on
affecting political decisions regarding specific topics of
interest. This book catalogs and describes more than
180 political parties that are active in the United States
today. Information has been gathered largely from the
parties themselves, via direct contact with
representatives and from their websites. From the
Alaskan Independence Party to the Young Democratic
Socialists, entries contain the party name, address,
telephone and fax numbers, launch date, and email and
website addresses. A review of the party's history and
notable activities as well as an abbreviated summary of
each party's platform is also provided. Finally, a listing of
any affiliates--and their contact information--is also
included where applicable.
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technical skills and tools to be successful. From finding a
research position and funding, to getting the mentoring
needed to be successful while conducting research
responsibly, to learning how to do the other aspects of
research associated with project management and
communication, this book provides novice researchers
with the guidance they need to begin developing
mastery. Awareness and deeper understanding of the
broader context of research reduces barriers to success,
increases capacity to contribute to a research team, and
enhances ability to work both independently and
collaboratively. Being prepared for what's to come and
knowing the questions to ask along the way allows those
entering researcher to become more comfortable
engaging with not only the research itself but also their
colleagues and mentors.
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
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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.
Master the fundamentals of thermodynamics and learn
how to apply these skills in engineering practice today
with Reisel's PRINCIPLES OF ENGINEERING
THERMODYNAMICS, SI, 2nd Edition. This edition's
informal writing style helps make abstract concepts
easier to understand. In addition to mastering
fundamental principles and applications, you explore the
impact of different system parameters on the
performance of devices and processes. For example,
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requirement of a compressor varies with inlet
temperature. This unique approach strengthens your
understanding of how different components of
thermodynamics interrelate, while demonstrating how
you will use thermodynamics in your engineering career.
You also learn to develop computer-based models of
devices, processes and cycles as well as practice using
internet-based programs and computer apps to find
thermodynamic data, exactly like today's practicing
engineers. Important Notice: Media content referenced
within the product description or the product text may not
be available in the ebook version.
Fundamentals of Engineering Thermodynamics, 9th
Edition sets the standard for teaching students how to be
effective problem solvers. Real-world applications
emphasize the relevance of thermodynamics principles
to some of the most critical problems and issues of
today, including topics related to energy and the
environment, biomedical/bioengineering, and emerging
technologies.
Engineering Thermodynamics and 21st Century Energy
ProblemsA Textbook Companion for Student
EngagementMorgan & Claypool Publishers
Energy is a basic human need; technologies for energy
conversion and use are fundamental to human survival. As
energy technology evolves to meet demands for development
and ecological sustainability in the 21st century, engineers
need to have up-to-date skills and knowledge to meet the
creative challenges posed by current and future energy
problems. Further, engineers need to cultivate a commitment
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undergraduate textbook companion seeks to develop these
capacities in tomorrow's engineers in order to provide for
future energy needs around the world. This book is designed
to complement traditional texts in engineering
thermodynamics, and thus is organized to accompany
explorations of the First and Second Laws, fundamental
property relations, and various applications across
engineering disciplines. It contains twenty modules targeted
toward meeting five often-neglected ABET outcomes: ethics,
communication, lifelong learning, social context, and
contemporary issues. The modules are based on pedagogies
of liberation, used for decades in the humanities and social
sciences for instilling critical thinking and reflective action in
students by bringing attention to power relations in the
classroom and in the world. This book is intended to produce
a conversation and creative exploration around how to teach
and learn thermodynamics differently. Because liberative
pedagogies are at their heart relational, it is important to
maintain spaces for discussing classroom practices with
these modules, and for sharing ideas for implementing critical
pedagogies in engineering contexts. Table of Contents: What
and Why? / The First Law: Making Theory Relevant / The
Second Law and Property Relations / Thinking Big Picture
about Energy and Sustainability
The Engineering Design Challenge addresses teaching
engineering design and presents design projects for first-year
students and interdisciplinary design ventures. A short
philosophy and background of engineering design is
discussed. The organization of the University of Wyoming firstyear Introduction to Engineering program is presented with an
emphasis on the first-year design challenges. These
challenges are presented in a format readily incorporated in
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organizational approaches that resolve these issues. Student
results are summarized and briefly assessed. A series of
short intellectual problems are included to initiate discussion
and understanding of design issues. Sample syllabi, research
paper requirements, and oral presentation evaluation sheets
are included.
Modern Engineering Thermodynamics is 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 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
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For greater
Technology
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.
While more and more undergraduate engineering programs
are moving toward a multi-disciplinary capstone experience,
there remains a need for a suitable textbook. The present text
seeks to meet that need by providing a student friendly step
by step template for this important and culminating academic
journey beginning with the student design team's first meeting
with the client to the final report and presentation. The text
provides a wide range of design tools, a discussion of various
design methodologies, a brief history of modern engineering,
and a substantive consideration of engineering ethics. In
addition, chapters are included on communication, team
building and dealing with the inevitable obstacles that
students encounter. Throughout the text, emphasis is placed
upon the issues of environmental impact and the importance
of diversity.
Thermodynamics is a simple but a little difficult to
comprehend subject because most of the theories were
evolved over a period by means of experiments and
measurements. This book will help students understand and
appreciate the basics of thermodynamics starting from the
fundamentals. The subject matter has been organized into 14
chapters in a logical sequence which covers both basic and
applied thermodynamics. The theory is presented in a lucid
manner with practical examples, wherever necessary. Each
chapter consists of solved examples, review questions,
exercise problems and MCQs, thereby helping students to
apply the concepts learnt in the chapter.
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taking this course, students usually have learned Engineering
Mechanics—Statics and Dynamics, and they are used to
solving problems with calculus and differential equations.
Unfortunately, these approaches do not apply for
Thermodynamics. Instead, they have to rely on many data
tables and graphs to solve problems. In addition, many
concepts are hard to understand, such as entropy. Therefore,
most students feel very frustrated while taking this course.
The key concept in Engineering Thermodynamics is stateproperties: If one knows two properties, the state can be
determined, as well as the other four properties. Unlike most
textbooks, the first two chapters of this book introduce
thermodynamic properties and laws with the ideal gas model,
where equations can be engaged. In this way, students can
employ their familiar approaches, and thus can understand
them much better. In order to help students understand
entropy in depth, interpretation with statistical physics is
introduced. Chapters 3 and 4 discuss control-mass and
control-volume processes with general fluids, where the data
tables are used to solve problems. Chapter 5 covers a few
advanced topics, which can also help students understand
the concepts in thermodynamics from a broader perspective.
This book is designed to be used in an introductory
sophomore-level undergraduate course in chemical
engineering, civil engineering, industrial engineering,
chemistry, and/or industrial chemistry. Senior-level students
in resource development, soil science, and geology might
also find this book useful. In addition, it is our hope that even
advanced mathematics-oriented high school seniors might
find the material easy to master as well. This book
emphasizes concepts, definitions, chemical equations, and
descriptions with which some chemical science professionals
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Clear treatment of systems and first and second laws of
thermodynamics features informal language, vivid and
lively examples, and fresh perspectives. Excellent
supplement for undergraduate science or engineering
class.
This book is written to address the issues relating to data
gathering, data warehousing, and data analysis, all of
which are useful when working with large amounts of
data. Using practical examples of market intelligence,
this book is designed to inspire and inform readers on
how to conduct market intelligence by leveraging data
and technology, supporting smart decision making. The
book explains some suitable methodologies for data
analysis that are based on robust statistical methods. For
illustrative purposes, the author uses real-life data for all
the examples in this book. In addition, the book
discusses the concepts, techniques, and applications of
digital media and mobile data mining. Hence, this book is
a guide tool for policy makers, academics, and
practitioners whose areas of interest are statistical
inference, applied statistics, applied mathematics,
business mathematics, quantitative techniques, and
economic and social statistics.
Each one of us has views about education, how
discipline should function, how individuals learn, how
they should be motivated, what intelligence is, and the
structures (content and subjects) of the curriculum.
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constitutes "good teaching". The scholarship of teaching
requires that (beginning) teachers should examine
(evaluate) these views in the light of knowledge currently
available about the curriculum and instruction, and
decide their future actions on the basis of that analysis.
Such evaluations are best undertaken when classrooms
are treated as laboratories of inquiry (research) where
teachers establish what works best for them. Two
instructor centred and two learner centred philosophies
of knowledge, curriculum and instruction are used to
discern the fundamental (basic) questions that
engineering educators should answer in respect of their
own beliefs and practice. They point to a series of
classroom activities that will enable them to challenge
their own beliefs, and at the same time affirm, develop,
or change their philosophies of knowledge, curriculum
and instruction.
The Cambridge Handbook of Engineering Education
Research is the critical reference source for the growing
field of engineering education research, featuring the
work of world luminaries writing to define and inform this
emerging field. The Handbook draws extensively on
contemporary research in the learning sciences,
examining how technology affects learners and learning
environments, and the role of social context in learning.
Since a landmark issue of the Journal of Engineering
Education (2005), in which senior scholars argued for a
stronger theoretical and empirically driven agenda,
engineering education has quickly emerged as a
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disciplines, disciplinary engineering knowledge, and
computing. The Handbook is based on the research
agenda from a series of interdisciplinary colloquia funded
by the US National Science Foundation and published in
the Journal of Engineering Education in October 2006.
This book discusses the ways in which engineering
educators are responding to the challenges that confront
their profession. On the one hand, there is an
overarching sustainability challenge: the need for
engineers to relate to the problems brought to light in the
debates about environmental protection, resource
depletion, and climate change. There are also a range of
societal challenges that are due to the permeation of
science and technology into ever more areas of our
societies and everyday lives, and finally, there are the
intrinsic scientific and technological challenges stemming
from the emergence of new fields of "technosciences"
that mix science and technology in new combinations. In
the book, the author discusses and exemplifies three
contending response strategies on the part of engineers
and engineering educators: a commercial strategy that
links scientists and engineers into networks or systems
of innovation; an academic strategy that reasserts the
traditional values of science and engineering; and an
integrative strategy that aims to combine scientific
knowledge and engineering skills with cultural
understanding and social responsibility by fostering what
the author terms a "hybrid imagination." Professor
Jamison combines scholarly analysis with personal
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about the broader social, political and cultural contexts of
their fields. The book has been written as part of the
Program of Research on Opportunities and Challenges
in Engineering Education in Denmark (PROCEED),
funded by the Danish Strategic Research Council, for
which Professor Jamison has served as coordinator.
"Using social justice as a catalyst for curricular
transformation, Engineering Justice presents an
examination of how politics, culture, and other social
issues are inherent in the practice of engineering. It aims
to align engineering curricula with socially just outcomes,
increase enrollment among underrepresented groups,
and lessen lingering gender, class, and ethnicity gaps by
showing how the power of engineering knowledge can
be explicitly harnessed to serve the underserved and
address social inequalities. This book is meant to
transform the way educators think about engineering
curricula through creating or transforming existing
courses to attract, retain, and motivate engineering
students to become professionals who enact engineering
for social justice"--amazon.com.
This book examines solar technologies, describes their
properties, and evaluates the technological potential of
each. It also reviews the logistics of deploying solar
energy as a viable and sustainable way to solve urgent
energy, environmental, and socio-economic problems.
Topics discussed include solar power generation,
today’s solar technologies, solar thermal, silicon PV, thin
PV, 3-D solar cells, nano-PV, organic solar cells, solar
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This book is aimed at engineering academics worldwide,
who are attempting to bring social justice into their work
and practice, or who would like to but don't know where
to start. This is the first book dedicated specifically to
University professionals on Engineering and Social
Justice, an emerging and exciting area of research and
practice. An international team of multidisciplinary
authors share their insights and invite and inspire us to
reformulate the way we work. Each chapter is based on
research and yet presents the outcomes of scholarly
studies in a user oriented style. We look at all three
areas of an engineering academic's professional role:
research, teaching and community engagement. Some
of our team have created classes which help students
think through their role as engineering practitioners in
society. Others are focusing their research on outcomes
that are socially just and for client groups who are
marginalized and powerless. Yet others are consciously
engaging local community groups and exploring ways in
which the University might 'serve' communities at home
and globally from a post-development perspective. We
are additionally concerned with the student cohort and
who has access to engineering studies. We take a broad
social and ecological justice perspective to critique
existing and explore alternative practices. This book is a
handbook for any engineering academic, who wishes to
develop engineering graduates as well as technologies
and practices that are non-oppressive, equitable and
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and engineering. Scholars using a critical theoretical lens
on engineering practice and education, from Science and
Technology Studies, History and Philosophy of
Engineering, Engineering and Science Education will find
this text invaluable.
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