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Polymer Nanocomposite-Based Smart Materials: From Synthesis to Application provides a
broad, comprehensive review on all major categories of smart materials and their preparation
routes. The main application fields and properties for these diverse types of smart polymerbased composite and nanocomposite materials are also discussed. Chapters on modeling
methods and simulation look at the physical or chemical change response that is introduced by
the effect of changing environmental conditions such as pH, temperature, mechanical force
and light. Written by scholars and experts from around the globe, the book covers key aspects,
such as synthesis, processing and applications of polymer and nanocomposite-based smart
materials. Features a board range of different polymer nanocomposites-based smart materials
Contains coverage of synthesis applications as well as experimental, modeling and theoretical
results Includes comprehensive coverage on preparation and testing methods
eMaintenance: Essential Electronic Tools for Efficiency enables the reader to improve
efficiency of operations, maintenance staff, infrastructure managers and system integrators, by
accessing a real time computerized system from data to decision. In recent years, the exciting
possibilities of eMaintenance have become increasingly recognized as a source of productivity
improvement in industry. The seamless linking of systems and equipment to control centres for
real time reconfiguring is improving efficiency, reliability, and sustainability in a variety of
settings. The book provides an introduction to collecting and processing data from machinery,
explains the methods of overcoming the challenges of data collection and processing, and
presents tools for data driven condition monitoring and decision making. This is a
groundbreaking handbook for those interested in the possibilities of running a plant as a smart
asset. Provides an introduction to collecting and processing data from machinery Explains how
to use sensor-based tools to increase efficiency of diagnosis, prognosis, and decision-making
in maintenance Describes methods for overcoming the challenges of data collection and
processing
The use of smart materials in architecture is a dynamic and innovative area merging research,
development, and use. Smart materials, with their reversible characteristics, respond to stimuli
such as light, temperature, and electrical field by changing their form,color,viscosity, etc. One
of the most fascinating developments is the advent of Phase Change Materials. These
materials make it possible, for example, to develop self-acting, kinetic facades and wallpaper
that changes its color and pattern based on temperature and light. The book presents the
development of these materials and also describes their use in the contexts of architecture,
design, and art. It offers a systematic overview with a detailed discussion of properties,
technologies, products, and projects based on twenty groups of smart materials.
The purpose of this book will be to demonstrate 1) the newly developed method of using
reactive functionalized materials in agriculture to solve the economic and public health
problems associated with using conventional agrochemicals; and 2) new technology aimed at
achieving the greening of chemistry to meet appropriate environmental standards in both
agriculture and industrial foodstuffs production. More specifically, the book will accomplish this
goal by addressing 3 key issues in the field: 1) the production of reactive functionalized
materials with enhanced properties that offer a major opportunity to overcome the
disadvantages of using traditional materials; 2) the applications of functionalized materials in
agriculture for the purpose of solving the economic and the environmental pollution problems
associated with the uses of conventional agrochemicals; and 3) the contribution of polymers in
solving problems associated with conventional procedures of food growth and processing,
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those used
nutritive and nonnutritive food additives, and in food protection.
This is an easily-accessible two-volume encyclopedia summarizing all the articles in the main
volumes Kirk-Othmer Encyclopedia of Chemical Technology, Fifth Edition organized
alphabetically. Written by prominent scholars from industry, academia, and research
institutions, the Encyclopedia presents a wide scope of articles on chemical substances,
properties, manufacturing, and uses; on industrial processes, unit operations in chemical
engineering; and on fundamentals and scientific subjects related to the field.
This book focuses on next-generation smart windows which can change their optical-physical
properties by reflecting and/or transmitting incoming light radiation to attain comfortable indoor
temperatures throughout the year. Offers in-depth discussion of a range of materials and
devices related to different technologies used in manufacturing smart windows Discusses
basic principles, materials synthesis and thin film fabrication, and optical and electrochemical
characterization techniques
Luminescence Thermometry: Methods, Materials, and Applications presents the state-of-the
art applications of luminescence thermometry, giving a detailed explanation of luminescence
spectroscopic schemes for the read-out of temperature, while also describing the diverse
materials that are capable of sensing temperature via luminescence. Chapters cover the
fundamentals of temperature, traditional thermometers and their figures of merit, a concise
description of optical thermometry methods, luminescence and instrumentation, and an
explanation of the ways in which increases in temperature quench luminescence. Additional
sections focus on materials utilized for luminescence thermometry and the broad range of
applications for luminescence thermometry, including temperature measurement at the
nanoscale and the application of multifunctional luminescent materials. Provides an overview
of luminescence thermometry applications, including high-temperature, biomedical, nanoscale
and multifunctional Delves into luminescence thermometry by materials group, including Rareearth and transition Metal Ion Doped, Semiconductors, Quantum Dots and Organic materials
Gives a concise introduction of the latest methods of temperature measurement, including
luminescence spectroscopic schemes and methods of analysis
"Functional Clothing Design introduces new ways to look at the human body, the environment,
and clothing. It explores the ways design can achieve goals such as protecting the body,
increasing health and safety, or increasing body function. Building on the groundbreaking text
Clothing: The Portable Environment by co-author Susan M. Watkins, this text covers aspects
of functional clothing design including: User-centered design for comfort and function in
clothing; Clothing for thermal protection, impact protection, and hazardous environments; The
design of wearable technology and other apparel solutions that enhance and augment body
function; Commercial product development and the development of functional garmets and
materials"--Back cover.

This book provides a comprehensive introduction to the embryonic field of smart
materials and structures, and also presents a state-of-the-art review of the subdisciplines of the field. It informs readers of the technical challenges to the
commercialisation of products incorporating these material technologies.
International Transaction Journal of Engineering, Management, & Applied Sciences &
Technologies publishes a wide spectrum of research and technical articles as well as
reviews, experiments, experiences, modelings, simulations, designs, and innovations
from engineering, sciences, life sciences, and related disciplines as well as
interdisciplinary/cross-disciplinary/multidisciplinary subjects. Original work is required.
Article submitted must not be under consideration of other publishers for publications.
Materials that Change ColorSmart Materials, Intelligent DesignSpringer Science &
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The properties of materials provide key information regarding their appropriateness for
a product and how they will function in service. The Third Edition provides a relevant
discussion and vital examples of the fundamentals of materials science so that these
details can be applied in real-world situations. Horath effectively combines principles
and theory with practical applications used in today's machines, devices, structures,
and consumer products. The basic premises of materials science and mechanical
behavior are explored as they relate to all types of materials: ferrous and nonferrous
metals; polymers and elastomers; wood and wood products; ceramics and glass;
cement, concrete, and asphalt; composites; adhesives and coatings; fuels and
lubricants; and smart materials. Valuable and insightful coverage of the destructive and
nondestructive evaluation of material properties builds the groundwork for inspection
processes and testing techniques, such as tensile, creep, compression, shear, bend or
flexure, hardness, impact, and fatigue. Laboratory exercises and reference materials
are included for hands-on learning in a supervised environment, which promotes a
perceptive understanding of why we study and test materials and develop skills in
industry-sanctioned testing procedures, data collection, reporting and graphing, and
determining additional appropriate tests.
This book was written by authors in the field of preparation of advanced functional
materials and their wide-ranging applications. The topics in the book include:
preparation of several advanced functional materials, and their applications in sensors,
health, concrete, textile, glasses, and pharmacy. In this book, the authors focused on
recent studies, applications, and new technological developments in fundamental
properties of advanced functional materials.
There currently exists an abundance of materials selection advice for designers suited
to solving technical product requirements. In contrast, a stark gap can be found in
current literature that articulates the very real personal, social, cultural and economic
connections between materials and the design of the material world. In Materials
Experience: fundamentals of materials and design, thirty-four of the leading
academicians and experts, alongside 8 professional designers, have come together for
the first time to offer their expertise and insights on a number of topics common to
materials and product design. The result is a very readable and varied panorama on the
world of materials and product design as it currently stands. Contributions by many of
the most prominent materials experts and designers in the field today, with a foreword
by Mike Ashby The book is organized into 4 main themes: sustainability, user
interaction, technology and selection Between chapters, you will find the results of
interviews conducted with internationally known designers. These ‘designer
perspectives’ will provide a ‘time out’ from the academic articles, with emphasis
placed on fascinating insights, product examples and visuals
Newly developed materials have long been a source of both inspiration and opportunity
for designers. It is hard to imagine, for example, a design world without
plastics—themselves once a new material. More recently, developments in carbon fiber
and other technologies have made products stronger, lighter, and easier to use. Useroriented devices based on material-related developments in the electronics
world—ranging from chips and storage media to interactive touch screens—have literally
revolutionized social and business fabrics.
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This book
presents
smart systems and structures. It presents polytope projects as comprehensive physical
and cognitive architectures that support the investigation, fabrication and
implementation of smart systems and structures. These systems feature multifunctional
components that can perform sensing, control, and actuation. In light of the fact that
devices, tools, methodologies and organizations based on electronics and information
technology for automation, specific to the third industrial revolution, are increasingly
reaching their limits, it is essential that smart systems be implemented in industry.
Polytope projects facilitate the utilization of smart systems and structures as key
elements of the fourth industrial revolution. The book begins by presenting polytope
projects as a reference architecture for cyber-physical systems and smart systems,
before addressing industrial process synthesis in Chapter 2. Flow-sheet trees, cyclic
separations and smart configurations for multi-component separations are discussed
here. In turn, Chapter 3 highlights periodic features for drug delivery systems and
networks of chemical reactions, while Chapter 4 applies conditioned random walks to
polymers and smart materials structures. Chapter 5 examines self-assembly and selfreconfiguration at different scales from molecular to micro systems. Smart devices and
technologies are the focus of chapter 6. Modular micro reactor systems and timed
automata are examined in selected case studies. Chapter 7 focuses on inferential
engineering designs, concept-knowledge, relational concept analysis and model driven
architecture, while Chapter 8 puts the spotlight on smart manufacturing, industry 4.0,
reference architectures and models for new product development and testing. Lastly,
Chapter 9 highlights the polytope projects methodology and the prospects for smart
systems and structures. Focusing on process engineering and mathematical modeling
for the fourth industrial revolution, the book offers a unique resource for engineers,
scientists and entrepreneurs working in chemical, biochemical, pharmaceutical,
materials science or systems chemistry, students in various domains of production and
engineering, and applied mathematicians.

This comprehensive book describes the design, synthesis, mechanisms,
characterization, fundamental properties, functions and development of selfhealing smart materials and their composites with their allied applications. It
covers cementitious concrete composites, bleeding composites, elastomers,
tires, membranes, and composites in energy storage, coatings, shape-memory,
aerospace and robotic applications. The 21 chapters are written by researchers
from a variety of disciplines and backgrounds.
Polymer-based smart materials have become attractive in recent years due to the
fact that polymers are flexible and provide many advantages compared to
inorganic smart materials: they are low cost, they are easy to process, and they
exhibit good performance at nano- and microscale levels. This volume focuses
on a different class of polymers that are used as smart materials in the areas of
biotechnology, medicine, and engineering. The volume aims to answer these
questions: How do we distinguish ‘smart materials’? and How do they work?
The chapters lay the groundwork for assimilation and exploitation of this
technological advancement. Four of the key aspects of the approach that the
authors have developed throughout this book are highlighted, namely the
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multidisciplinary exchange of knowledge, exploration of the relationships between
multiple scales and their different behaviors, understanding that material
properties are dictated at the smallest scale, and, therefore, the recognition that
macroscale behavior can be controlled by nanoscale design.
This text is designed for the introductory, one semester course in materials
science or as a reference for professional engineers. It addresses what is
essential for all engineers to know about the relationship between structure and
properties as affected by processing in order to obtain all-important required
performance. The organization of topics reflects this key interrelationship, and
presents those topics in an order appropriate for students in an introductory
course to build their own mental construct or hierarchy. Modern advances in
polymers, ceramics, crystals, composites, semiconductors, etc. are discussed
with an emphasis on applications in industry.
This book reviews the cutting-edge significant research in the field of smart lightresponsive materials based on azobenzene polymers and liquid crystals.
Emphasis is placed on the discovery of new phenomena from the past 5 years,
their underlying mechanisms, new functionalities, and properties achieved
through rational design. Edited by leading authorities in the field, Zhao and Ikeda,
the chapters are authored by an internationally-recognized team of experts from
North America, Europe, and Asia. Smart Light-Responsive Materials will serve to
catalyze new research that will lead this field over the next 5-10 years.
The use of artificial intelligence (AI) in various fields is of major importance to
improve the use of resourses and time. This book provides an analysis of how AI
is used in both the medical field and beyond. Topics that will be covered are
bioinformatics, biostatistics, dentistry, diagnosis and prognosis, smart materials,
and drug discovery as they intersect with AI. Also, an outlook of the future of an
AI-assisted society will be explored.
Piezoelectric materials are attracting significant research efforts and resources
worldwide. The major thrust areas include structural health monitoring, biomechanics, bio-medicine and energy harvesting. Engineering and technological
applications of this smart material warrants multi-dimensional theoretical and
experimental knowledge and expertise in fields of mechanics, instrumentation,
digital electronics and information technology, over and above the specific
domain knowledge. This book presents, from theory to practice, the application of
piezoelectric smart materials in engineering domains such as structural health
monitoring (SHM), bio-mechanics, bio-medical engineering and energy
harvesting.
Electrochromic devices have a wide range of applications, including displays, selfdimming mirrors for automobiles, electrochromic e-skins, textiles, and smart
windows for energy-efficient buildings. This title covers major topics related to the
phenomenon of electrochromism, highlighting a broad range of existing and
potential applications of electrochromic materials and devices. Providing a
comprehensive overview of the field, it will be of interest to postgraduate students
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and researchers in both academia and industry interested in smart design,
materials science and engineering.
Full coverage of materials and mechanical design inengineering Mechanical
Engineers' Handbook, Fourth Edition provides aquick guide to specialized areas
you may encounter in your work,giving you access to the basics of each and
pointing you towardtrusted resources for further reading, if needed. The
accessibleinformation inside offers discussions, examples, and analyses ofthe
topics covered. This first volume covers materials and mechanical design,
givingyou accessible and in-depth access to the most common topics
you'llencounter in the discipline: carbon and alloy steels, stainlesssteels,
aluminum alloys, copper and copper alloys, titanium alloysfor design, nickel and
its alloys, magnesium and its alloys,superalloys for design, composite materials,
smart materials,electronic materials, viscosity measurement, and much more.
Presents comprehensive coverage of materials and mechanicaldesign Offers the
option of being purchased as a four-book set or assingle books, depending on
your needs Comes in a subscription format through the Wiley Online Libraryand
in electronic and custom formats Engineers at all levels of industry, government,
or privateconsulting practice will find Mechanical Engineers' Handbook,Volume 1
a great resource they'll turn to repeatedly as areference on the basics of
materials and mechanical design.
This high school textbook introduces polymer science basics, properties, and
uses. It starts with a broad overview of synthetic and natural polymers and then
covers synthesis and preparation, processing methods, and demonstrations and
experiments. The history of polymers is discussed alongside the s
This book presents a design-driven investigation into smart materials developed
by chemists, physicists, materials and chemical engineers, and applied by
designers to consumer products. Introducing a class of smart materials, that
change colors, the book presents their characteristics, advantages, potentialities
and difficulties of applications of this to help understanding what they are, how
they work, how they are applied. The books also present a number of case
studies: products, projects, concepts and experiments using smart materials,
thus mapping out new design territories for these innovative materials. These
case studies involve different fields of design, including product, interior, fashion
and communication design. Within the context of rising sustainable and humancentered design agendas, the series will demonstrate the role and influence of
these new materials and technologies on design, and discuss how they can
implement and redefine our objects and spaces to encourage more resilient
environments.
The book focuses on the integration of intelligent communication systems, control
systems, and devices related to all aspects of engineering and sciences. It
includes high-quality research papers from the 3rd international conference,
ICICCD 2018, organized by the Department of Electronics, Instrumentation and
Control Engineering at the University of Petroleum and Energy Studies,
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Dehradun on 21–22 December 2018. Covering a range of recent advances in
intelligent communication, intelligent control and intelligent devices., the book
presents original research and findings as well as researchers’ and industrial
practitioners’ practical development experiences of.
Today, architects are looking for new solutions to old problems, including 'smart'
and 'intelligent' materials that can be applied to building design. This text covers
the use of smart materials in a design perspective, as well as describing how
these solutions could be utilised in other applications.
Chromic or colour related phenomena are produced in response to a chemical or
physical stimulus. This new edition will update the information on all those areas
where chemicals or materials interact with light to produce colour, a colour
change, or luminescence especially in the imaging, analysis, lighting and display
areas. The book has been restructured to show greater emphasis on applications
where 'coloured' compounds are used to transfer energy or manipulate light in
some way therefore reducing the details on classical dyes and pigments. In the
past eight years, since the previous edition, there has been a remarkable
increase in the number of papers and reviews being produced reflecting the
growth of interest in this area. This ongoing research interest is matched by a
large number of new technological applications gaining commercial value
covering e.g. biomedical areas, energy, data storage, physical colour, bioinspired materials and photonics. This book appeals to industrial chemists,
professionals, postgraduates and as high level recommended reading for colour
technology courses.
From the visionary founder of the Self-Assembly Lab at MIT, a manifesto for the
dawning age of active materials Things in life tend to fall apart. Cars break down.
Buildings fall into disrepair. Personal items deteriorate. Yet today's researchers
are exploiting newly understood properties of matter to program materials that
physically sense, adapt, and fall together instead of apart. These materials open
new directions for industrial innovation and challenge us to rethink the way we
build and collaborate with our environment. Things Fall Together is a provocative
guide to this emerging, often mind-bending reality, presenting a bold vision for
harnessing the intelligence embedded in the material world. Drawing on his
pioneering work on self-assembly and programmable material technologies,
Skylar Tibbits lays out the core, frequently counterintuitive ideas and strategies
that animate this new approach to design and innovation. From furniture that
builds itself to shoes printed flat that jump into shape to islands that grow
themselves, he describes how matter can compute and exhibit behaviors that we
typically associate with biological organisms, and challenges our fundamental
assumptions about what physical materials can do and how we can interact with
them. Intelligent products today often rely on electronics, batteries, and
complicated mechanisms. Tibbits offers a different approach, showing how we
can design simple and elegant material intelligence that may one day animate
and improve itself—and along the way help us build a more sustainable future.
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Compelling and beautifully designed, Things Fall Together provides an insider's
perspective on the materials revolution that lies ahead, revealing the spectacular
possibilities for designing active materials that can self-assemble, collaborate,
and one day even evolve and design on their own.
Today, architects and designers are beginning to look toward developments in
new "smart" or "intelligent" materials and technologies for solutions to longstanding problems in building design. However, these new materials have so far
been applied in a diverse but largely idiosyncratic nature, because relatively few
architects have access to information about the types or properties of these new
materials or technologies. Two of the leading experts in this field - Addington and
Schodek - have solved this problem by incorporating all the relevant information
of all the latest technologies available to architects and designers in this one
volume. They present materials by describing their fundamental characteristics,
and go on to identify and suggest how these same characteristics can be
exploited by professionals to achieve their design goals. Here, the wealth of
technical understanding already available in the materials science and
engineering literature is at last made accessible to a design audience.
Smart Textiles and Their Applications outlines the fundamental principles of
applied smart textiles, also reporting on recent trends and research
developments. Scientific issues and proposed solutions are presented in a
rigorous and constructive way that fully presents the various results, prototypes,
and case-studies obtained from academic and industrial laboratories worldwide.
After an introduction to smart textiles and their applications from the editor, Part
One reviews smart textiles for medical purposes, including their use in health
monitoring, treatment delivery, and assistive technologies. Part Two covers smart
textiles for transportation and energy, with chapters covering smart textiles for the
monitoring of structures and processes, as well as smart textiles for energy
generation. The final section considers smart textiles for protection, security, and
communication, and includes chapters covering electrochromic textile displays,
textile antennas, and smart materials for personal protective equipment. Scientific
issues and proposed solutions are presented in a rigorous and constructive way
regarding various results, prototypes, and case-studies obtained from academic
and industrial laboratories worldwide Useful for researchers and postgraduate
students, and also for existing companies and start-ups that are developing
products involving smart textiles Authored and edited by an international team
who are experts in the field ensure comprehensive coverage and global
relevance
Fueled by an increasingly interconnected world, the desire for engaging experiences
plays a more important role in interiors than ever before. There is a tendency in the
design of products, furniture, and environments toward enhanced interaction that
employs psychosocial principles. This publication presents both high and low-tech
applications ranging from a light fixture to art installations and fully realized buildings.
The book illustrates human-centered design strategies through a series of six chapters,
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each including
examples
that introduce one of following approaches: communicating,
stimulating, synomorphic, transactional, transformative, and challenging.
The book covers self-healing concepts for all important material classes and their
applications: polymers, ceramics, non-metallic and metallic coatings, alloys,
nanocomposites, concretes and cements, as well as ionomers. Beginning with the
inspiration from biological self-healing, its mimickry and conceptual transfer into
approaches for the self-repair of artificially created materials, this book explains the
strategies and mechanisms for the readers' basic understanding, then covers the
different material classes and suitable self-healing concepts, giving examples for their
application in practical situations. As the first book in this swiftly growing research field,
it is of great interest to readers from many scientific and engineering disciplines, such
as physics and chemistry, civil, architectural, mechanical, electronics and aerospace
engineering.
Engineered Polymeric Fibrous Materials explains cutting edge techniques for the
engineering of fibrous materials from physical, mechanical, and chemical points of view.
Both conventional and nanofibers are described in this uniquely comprehensive book,
for a wide range of applications including biomedical, automotive, aerospace,
agriculture, energy, and environmental. This book refers to recent advances made in
both academia and industry, in topics such as fiber-reinforced composites, fibrous
thermal insulators, drug delivery and tissue engineering, and smart textiles and energy,
and explains how fibrous structures are engineered to offer new solutions to important
problems. The first two chapters provide basic introductory information to allow a wider
range of readers to engage with the book. Addresses hot emerging topics including
smart materials, wearable energy harvesters, and solar fuel production Includes
valuable technical advice that is useful to industries including aerospace, biomedical,
and energy Covers the full lifecycle of the material, from processing and treatment
through to end usage
Biosensors are devices that detect the presence of microbials such as bacteria, viruses
or a range biomolecules, including proteins, enzymes, DNA and RNA. For example,
they are routinely applied for monitoring the glucose concentration in blood, quality
analysis of fresh and waste water and for food control. Nanomaterials are ideal
candidates for building sensor devces: where in just a few molecules can alter the
properties so drastically that these changes may be easily detected by optical, electrical
or chemical means. Recent advantages have radically increased the sensitivity of
nanomaterial-based biosensors, making it possible to detect one particular molecule
against a background of billions of others. Focusing on the materials suitable for
biosensor applications, such as nanoparticles, quantum dots, meso- and nanoporous
materials and nanotbues, this text enables the reader to prepare the respective
nanomaterials for use in actual devices by appropriate functionalization, surface
processing or directed self-assembly. The emphasis throughout is on electrochemical,
optical and mechancial detection methods, leading to solutions for today's most
challenging tasks. The result is a reference for researchers and developers,
disseminating first-hand information on which nanomaterial is best suited to a particular
application - and why.
INTERNATIONAL WORKSHOPS (at IAREC'17) (This book inclueds English (main) and
Turkish languages) International Workshop on Mechanical Engineering International
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Workshop
on Mechatronics
Engineering International Workshop on Energy Systems
Engineering International Workshop on Automotive Engineering and Aerospace
Engineering International Workshop on Material Engineering International Workshop on
Manufacturing Engineering International Workshop on Physics Engineering
International Workshop on Electrical and Electronics Engineering International
Workshop on Computer Engineering and Software Engineering International Workshop
on Chemical Engineering International Workshop on Textile Engineering International
Workshop on Architecture International Workshop on Civil Engineering International
Workshop on Geomatics Engineering International Workshop on Industrial Engineering
International Workshop on Food Engineering International Workshop on Aquaculture
Engineering International Workshop on Agriculture Engineering International Workshop
on Mathematics Engineering International Workshop on Bioengineering Engineering
International Workshop on Biomedical Engineering International Workshop on Genetic
Engineering International Workshop on Environmental Engineering International
Workshop on Other Engineering Science
What do we mean by net zero energy? Zero operating energy? Zero energy costs?
Zero emissions? There is no one answer: approaches to net zero building vary widely
across the globe and are influenced by different environmental and cultural contexts.
Net Zero Energy Building: Predicted and Unintended Consequences presents a
comprehensive overview of variations in 'net zero' building practices. Drawing on
examples from countries such as the United States, United Kingdom, Germany, Japan,
Hong Kong, and China, Ming Hu examines diverse approaches to net zero and reveals
their intended and unintended consequences. Existing approaches often focus on
operating energy: how to make buildings more efficient by reducing the energy
consumed by climate control, lighting, and appliances. Hu goes beyond this by
analyzing overall energy consumption and environmental impact across the entire life
cycle of a building—ranging from the manufacture of building materials to transportation,
renovation, and demolition. Is net zero building still achievable once we look at these
factors? With clear implications for future practice, this is key reading for professionals
in building design, architecture, and construction, as well as students on sustainable
and green architecture courses.
Copyright: 7d488a39a1685053191b4ad8cf12e1cc

Page 10/10

Copyright : www.treca.org

