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This book is an overview of the different paths automation and control
engineering have taken lately, from a modern point of view. Built up with example
chapters, this book provides some insight into the use of artificial intelligence and
control theory on manufacturing, comfort analysis, reliability of modern digital
systems, and the use of unusual reference and feedback signals as those
coming from the brain. Nonetheless, some chapters are also devoted to a more
traditional point of view of control theory, addressing complex problems where
human intervention must be limited. Overall, this book is an effort to show that
modern automation and control engineering are comprised by many diverse
areas, which should interact in order to provide a complete result. In this way, as
the systems become more complex and the control objectives more subjective,
both, formal analytic and intelligent approaches, should be seen as
complementary tools, not unrelated competitors. This books aim is precisely that
of showing how broad and diverse the control objectives have become and how
the abilities of the control engineer should be extended.
Introductory technical guidance for civil engineers, structural engineers,
architectural engineers and construction managers interested in sealing exterior
building wall systems to prevent air and water leakage and penetration. Here is
what is discussed: 1. BUILDING ENVELOPE PERFORMANCE 2. THERMAL
ENVELOPE PERFORMANCE 3. THERMAL ENVELOPE DEFECTS 4. DESIGN
AND CONSTRUCTION PROCESS. 5. AIR BARRIERS 6. VAPOR RETARDERS
7. THERMAL INSULATION 8. CONTROL OF RAIN PENETRATION 9.
SEALANTS.
This book examines bioclimatic design with a focus on the application of climate
adaptability in the design of future buildings and renovation of existing energyefficient buildings. It addresses the challenge of how to construct and renovate
buildings so that they maintain desired performance even as the climate changes
in future decades. The book is divided into six chapters that guide the reader
from basic concepts to discussions on specific aspects of bioclimatic design,
including: Why do we construct buildings and why do they matter? Where should
we get started with bioclimatic design? The opportunities and potential held by
climate for the by bioclimatic architecture and design. How and why should we
design bioclimatic buildings to accommodate future climatic conditions? Climatic
changes and implications for the bioclimatic design of buildings. The author
presents an overview of effective bioclimatic design strategies that enable climateadaptable buildings. He also addresses the problems of designing with climate,
which are relevant for all types of building design—in particular, the implications
for bioclimatic buildings that are intrinsically connected to the climate they were
adapted to. The book combines representative examples, diagrams, and
illustrations, and concludes each chapter by reviewing the most important
findings and concepts discussed. The book offers a valuable source of
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information for researchers and architectural engineers, who will gain essential
insights into the process of using the available tools and data to design buildings
that can respond to future climate challenges, as well as a general introduction
into the field of bioclimatic building design. The book will also be of interest to
graduate students and architects, as it approaches bioclimatic design with a
particular focus on the analytical design process for such buildings.
This book discusses energy efficient buildings and the role they play in our efforts
to address climate change, energy consumption and greenhouse gas emissions
by considering buildings and the construction sector's unique position along a
critical path to decarbonisation from a multi-perspective and holistic viewpoint.
Topics covered in the book range from daylighting, building topology comparison,
building envelope design, zero energy homes in hot arid regions, life-cycle
considerations and energy efficiency analysis to managing energy demand
through equipment selection. Each chapter addresses an important aspect of
energy efficient building and serves as a vital building block towards constructing
a timely and relevant body of knowledge in energy efficient buildings.
Building Systems for interior designers Second Edition Corky Binggeli, asid The
updated guide to technical building systems for interior designers As integral
members of the building design team, interior designers share an increasingly
complex and crucial role. Now revised in its second edition, Building Systems for
Interior Designers remains the one go-to resource that addresses the special
concerns of the interior designer within the broader context of the rest of the
building design team. Building Systems for Interior Designers, Second Edition
explains technical building systems and engineering issues in a clear and
accessible way to interior designers. Covering systems from HVAC to water and
waste to lighting, transportation, and safety, author Corky Binggeli enables
interior designers to communicate more effectively with architects, engineers,
and contractors; collaborate effectively on projects; and contribute to more
accurate solutions for a broad range of building considerations. Among the many
improvements in the Second Edition are: A deeper engagement with sustainable
building design, giving the interior designer the resources needed to participate
as part of a sustainable design team A reshaped structure that enhances the
reader's understanding of the material Many more illustrations and explanatory
captions With a host of features to make the book more up to date, easier to use,
and more effective as an instructive guide, Building Systems for Interior
Designers, Second Edition is a valuable book for students as well as a practical
desktop reference for professionals.
Eco-efficient Materials for Reducing Cooling Needs in Buildings and
Construction: Design, Properties and Applications provides a comprehensive
review on building envelope materials and technologies for reducing cooling
needs in buildings. The book offers in-depth analysis of the performance of new
innovative materials and technologies used in pavements, facade and roofing
materials, PCMs and chromogenic smart materials. Includes practical case study
Page 2/11

Download Ebook Building Envelope Design And Field Review Burnaby
examples of their applications in building and construction. The book is an
essential reference resource for researchers, architects and civil engineers, city
planners, product developers, manufacturers, and other professionals working in
eco-efficient cooling materials and sustainable and zero-energy building design.
Offers a comprehensive review of building envelope materials and technologies
for reducing cooling needs Features practical case studies, which are
fundamental for building design and applications Provides in-depth analysis of
performance for different materials and technologies Features brand new
chapters on pavements, facade and roofing materials, PCMs and chromogenic
smart materials
Few parts of a building work harder than its envelope (also known as its facade).
The envelope is the part of the building most visible from the outside--so it should
be visually appealing--but it can also have the biggest effect on the well-being
and safety of its occupants--so the envelope should be help heat and cool the
building, allow light into it, and provide necessary structure. Too often, a
building's envelope is more aesthetically striking than functional, or vice versa. A
great building envelope, though, architecturally integrates all of its elements.
This book shows the potential of Additive Manufacturing (AM) for the development of
building envelopes: AM will change the way of designing facades, how we engineer and
produce them. To achieve today’s demands from those future envelopes, we have to
find new solutions. The term ‘AM Envelope’ (Additive Manufacturing Envelope)
describes the transfer of this technology to the building envelope. Additive Fabrication
is a building block that aids in developing the building envelope from a mere space
enclosure to a dynamic building envelope. AM offers the opportunity to manufacture
facades ‘just in time’. It is no longer necessary to store or produce large numbers of
parts in advance. Initial investment for tooling can be avoided, as design improvements
can be realized within the dataset of the AM part. AM is based on ‘tool-less’
production, all parts can be further developed with every new generation. The basic
principle of AM opens a fascinating new world of engineering, no matter what
applications can be found: to ‘design for function’ rather to ‘design for production’
turns our way of engineering of the last century upside down. A collection of AM
applications therefore offers the outlook to our (built) future in combination with the
acquired knowledge.
This book explores the specific role that glazing technologies play within the world of
smart architecture as important components of contemporary and future sustainable
architectural and technological research. Smart Architecture begins with a definition of
the concept of “smart” in architecture and examines how innovative technologies and
materials have shaped buildings over the years. The author then provides a supporting
database of contemporary smart architecture—mapping adopted strategies, recognizing
common patterns, and evaluating current and future trends in the context of smart
building envelopes, energy efficiency, and the development of high-potential innovative
building components. The book proceeds with a focus on the specific role that glazing
technologies play in this framework and provides a systematic methodology to quantify
options for the effective integration of transparent building components within advanced
and innovative building envelope systems.
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A major part of the content of this publication is directed towards solutions and original
ideas. It could be considered as technology driven input and it inspires and challenges
the market and creates discussions on the basis of concrete material. The frozen textile
and sandwich structures in the aviation industry are interesting topics and relevant to
the building industry. Weight and volume reduction are very relevant drivers for
innovation in relation to cost control and sustainability. Ultra light (and rigid) structures
are however very bad preconditions for achieving a sufficient sound insulation.
One in three homes, on average, suffer from excessive dampness and mould
proliferation, with significant health and economic impacts. The combination of new
construction methodologies, stricter airtightness requirements and the changing social
and cultural context that influences the way we live inside buildings has created
unprecedented challenges for the built environment. In modifying indoor and outdoor
environments and the building envelopes that serve as a filter between the two, we are
changing the physical parameters of the ways in which buildings behave and respond
to climatic stimuli. Understanding and predicting the way in which buildings and
moisture may interact should be an important step in the design process, aiming to
minimise possible negative long-term consequences. Understanding and predicting the
way in which buildings and moisture may interact is, today more than ever, essential yet
difficult, as the experience of the past has lost its applicability. Moisture-related issues
never have a simple solution, since they involve multiple factors, including design,
construction, maintenance, materials, climate and occupation pattern. Thus, while the
topic is attracting growing attention among researchers, designers and practitioners, the
pace with which actual change is occurring is still too slow. Moisture and Buildings
provides a critical overview of current research, knowledge and policy frameworks, and
presents a comprehensive analysis of the implications of moisture and the importance
of accounting for it during the design process. It responds to the urgent need for a
systematic organization of the existing knowledge to identify research gaps and provide
directions for future developments. The ultimate goal is to increase awareness of the
multifaceted implications of hygrothermal phenomena and promote integrated design
processes that lead to healthier and more durable constructions. Presents advanced
knowledge on hygrothermal processes and their interaction with buildings Integrates
the three key areas of moisture transport and its impact on buildings, including
durability, human health and comfort Considers the most useful computational tools for
assessing moisture and building interactions Includes a section on the main European,
American and Australian building codes Explains the risks of mold growth to human
health, including growth models to assessment methods
Discusses the changes in the field created by computers and improved technology, and
explains the necessary skills, personality traits, and education and licensing
requirements for architecture and related fields.
This investigation proposes the use of a three-pronged approach to evaluating building
envelopes for low-rise affordable housing in urban contexts: construction cost
estimating, building performance modeling, and cradle to grave life cycle assessment.
Two climate regions were investigated: hot-humid and hot-dry, in two large urban cities:
Phoenix and Miami. The envelope systems compared were conventional for the
practice area versus best practice and high r-value systems. The results demonstrate
that the application of the three-pronged method yields data architects can use to
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improve energy performance, reduce costs and limit negative environmental impacts.
By presenting the basics of building science along with a prescribed set of details,
Designing the Exterior Wall helps you understand why buildings fail and how they can
be made more durable through design. Author Linda Brock connects the science and
aesthetics of building envelopes through the examination of a variety of construction
and cladding types. She features details from real world projects in a variety of
climates, successful and unsuccessful case studies, and checklists you can use on
your own projects. Helps you reduce your liability by showing why building envelopes
fail and how they can be designed to endure. Moves from theory to actual construction
by including hundreds of building envelope details from a broad array of projects and
climates. Integrates numerous contemporary case studies, including Frank Gehry's
Experiential Music Center in Seattle (thin skins), Renzo Piano's Rue de Meaux housing
in Paris (terra cotta cladding), and Mario Botta's San Francisco Museum of Modern Art
(prefabricated brick panels). Designing the Exterior Wall is a must-have book, whether
you're an architect or a student. Order your copy today.
The second edition of Modern Construction Envelopes was originally based on the two
books by Andrew Watts, Modern Construction Roofs and Modern Construction
Facades . Both volumes were gathered into one single volume and consolidated in
terms of content, which permits the consideration of facades and roofs as envelopes.
Using current examples by renowned architects, Watts presents the constructive and
material-related details. This presentation is based on a text, photos, and standardized
detail drawings, as well as 3D representations of the components. The new edition has
3D views that are easier to understand than the first edition, with sharper images and
more key explanations.
Modular construction can dramatically improve efficiency in construction, through
factory production of pre-engineered building units and their delivery to the site either
as entire buildings or as substantial elements. The required technology and application
are developing rapidly, but design is still in its infancy. Good design requires a
knowledge of modular production, installation and interface issues and also an
understanding of the economics and client-related benefits which influence design
decisions. Looking at eight recent projects, along with background information, this
guide gives you coverage of: generic types of module and their application vertical
loading, stability and robustness dimensional and spacial planning hybrid construction
cladding, services and building physics fire safety and thermal and acoustic
performance logistical aspects – such as transport, tolerances and safe installation. A
valuable guide for professionals and a thorough introduction for advanced students.
Spray Polyurethane Foams in External Envelopes of Buildings presents, for the first
time, a book focused on both the theoretical and practical design and applications of
spray polyurethane foam (SPF) use. To review the moisture performance of SPF, this
book focuses on the design of an assembly where moisture is kept from accumulating
and causing deterioration (flow through approach). In this approach, Spray
Polyurethane Foam presents two unique parts of theory and practice of various SPF
products. FROM THE PREFACE Part 1 of this monograph analyzes SPF performance
as the material (product). Being field fabricated, installation of SPF products must
include a quality assurance program . . . Laboratory evaluation of foams and their
coverings, quality management issues, and quantification of the technical support
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provided to the SPF contractor are also reviewed. Part 2 presents a systems approach
to construction. Starting with principles of environmental control of buildings, different
aspects of design and performance of roofing and wall systems are reviewed. Details
and design recommendations . . . as well as case studies . . . are included.
The energy used to operate buildings is one of the most significant sources of
greenhouse gas emissions. While it is possible to reduce emissions through climateresponsive design, many architects are not trained to do this. Filling an urgent need for
a design reference in this emerging field, this book describes how to reduce buildingrelated greenhouse gas emissions through appropriate design techniques. It presents
strategies to achieve CO2 reductions, with an emphasis on control of energy flows
through the building envelope and passive heating and cooling strategies. This new,
revised edition is updated throughout, and includes a new chapter on building
simulations.
This book results from a Special Issue published in Energies, entitled “Building Thermal
Envelope". Its intent is to identify emerging research areas within the field of building
thermal envelope solutions and contribute to the increased use of more energy-efficient
solutions in new and refurbished buildings. Its contents are organized in the following
sections: Building envelope materials and systems envisaging indoor comfort and
energy efficiency; Building thermal and energy modelling and simulation; Lab test
procedures and methods of field measurement to assess the performance of materials
and building solutions; Smart materials and renewable energy in building envelope;
Adaptive and intelligent building envelope; and Integrated building envelope
technologies for high performance buildings and cities.
Office building envelopes are generally successful in meeting a range of structural,
aesthetic and thermal requirements. However, poor thermal envelope performance
does occur due to the existence of defects in the envelope insulation, air barrier and
vapor retarder systems. These defects result from designs that do not adequately
account for heat, air and moisture transmission, with many being associated with
inappropriate or inadequate detailing of the connections of envelope components.
Other defects result from designs that appear adequate but can not be constructed in
the field or will not maintain adequate performance over time. Despite the existence of
these thermal envelope performance problems, information is available to design and
construct envelopes that do perform well. In order to bridge the gap between available
knowledge and current practice, NIST has developed thermal envelope design
guidelines for federal office buildings for the General Services Administration. The goal
of this project is to transfer the knowledge on thermal envelope design and
performance from the building research, design and construction communities into a
form that will be used by building design professionals. These guidelines are organized
by envelope construction system and contain practical information on the avoidance of
thermal performance problems such as thermal bridging, insulation system defects,
moisture migration, and envelope air leakage.
Advanced Building Envelope Components: Comparative Experiments focuses on the
latest research in innovative materials, systems and components, also providing a
detailed technical explanation on what this breakthrough means for building exteriors
and sustainability. Topics include a discussion of transparent envelope components,
including intelligent kinetic skins, such as low-e coatings, high vs. low silver content in
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glass, solar control coatings, such as silver vs. niobium vs. tin, and more. In addition,
opaque envelope components are also presented, including opaque dynamic facades,
clay lining vs. plasterboard and nano clayed foams. Includes real case studies that
explore, in detail, the behavior of different envelopes Presents laboratory tests on
existing insulation (if any, through samples extracted on-site) to quantify actual
performances Provides the tools and methods for comparing, selecting and testing
materials and components for designing effective building envelopes Covers both
transparent and opaque envelope components, as well as opaque dynamic facades
Presenting an overview of the use of Phase Change Materials (PCMs) within buildings,
this book discusses the performance of PCM-enhanced building envelopes. It reviews
the most common PCMs suitable for building applications, and discusses PCM
encapsulation and packaging methods. In addition to this, it examines a range of PCMenhanced building products in the process of development as well as examples of
whole-building-scale field demonstrations. Further chapters discuss experimental and
theoretical analyses (including available software) to determine dynamic thermal and
energy performance characteristics of building enclosure components containing
PCMs, and present different laboratory and field testing methods. Finally, a wide range
of PCM building products are presented which are commercially available worldwide.
This book is intended for students and researchers of mechanical, architectural and civil
engineering and postgraduate students of energy analysis, dynamic design of building
structures, and dynamic testing procedures. It also provides a useful resource for
professionals involved in architectural and mechanical-civil engineering design, thermal
testing and PCM manufacturing.
Facade engineering and design is a multidisciplinary field that relates alike to structural
engineering, building physics, construction technology, and architecture. The
multidisciplinary nature of the field makes knowledge of several specialisms important,
in order to meet the functional requirements of architects, regulators, contractors, and
other stakeholders. In the last decade, more and more tall buildings have been
constructed across the world, and in turn, façade engineering has grown in importance
and complexity. Rethinking Building Skins: Transformative Technologies and Research
Trajectories details the latest research, trends, and solutions in the field, and is
designed to guide the reader in translating research into practice. The book includes
the main regulations and available best practice, so that researchers and practitioners
can gain an overview of the most important literature, and apply it to their work. The first
part of the book defines the performance requirements for a facade; the title then
discusses the current available solutions in relation to the performance criteria identified
and the building regulation constraints, with the help of case studies. The second part
of the book introduces the advantages and disadvantages of current solutions, and
highlights possible implementation and innovations. The title then considers various
research trajectories with clear reference to methods, findings, and impact on practice.
It includes interviews with key figures in the field. This title offers a clear, objective,
evidence-based view of the state of the art in facade engineering. Gives an objective
view of façade engineering from the perspectives of research and industry Provides
analyses of different research trajectories and insight from leaders in the field Draws up
a framework of available façade solutions ranked according to fixed criteria Connects
specialist areas in façade design to one another, and emphasizes practical application
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Considers performance criteria, policy frameworks, and market opportunities in façade
engineering
The design and construction of the appropriate building envelope is one of the most
effective ways for improving a building’s thermal performance. Thermal Inertia in
Energy Efficient Building Envelopes provides the optimal solutions, tools and methods
for designing the energy efficient envelopes that will reduce energy consumption and
achieve thermal comfort and low environmental impact. Thermal Inertia in Energy
Efficient Building Envelopes provides experimental data, technical solutions and
methods for quantifying energy consumption and comfort levels, also considering
dynamic strategies such as thermal inertia and natural ventilation. Several type of
envelopes and their optimal solutions are covered, including retrofit of existing
envelopes, new solutions, passive systems such as ventilated facades and solar walls.
The discussion also considers various climates (mild or extreme) and seasons, building
typology, mode of use of the internal environment, heating profiles and cross-ventilation
Experimental investigations on real case studies, to explore in detail the behaviour of
different envelopes Laboratory tests on existing insulation to quantify the actual
performances Analytical simulations in dynamic conditions to extend the boundary
conditions to other climates and usage profiles and to consider alternative insulation
strategies Evaluation of solutions sustainability through the quantification of
environmental and economic impacts with LCA analysis; including global cost
comparison between the different scenarios Integrated evaluations between various
aspects such as comfort, energy saving, and sustainability
This book presents a series of significant methods and examples for the design of
sustainable intelligent facades in a variety of contexts. Emphasis is placed on how
intelligence has been applied for successful energy-saving efforts in the planning of
building envelopes. Readers will find essential information on the core principles
involved in designing, calculating and organizing intelligent facades according to the
need for a new or retrofitted building. Not only are different materials and technologies
considered, but also efficient ways to combine them according to user needs and other
project-specific constraints. Illustrations, tables and graphs accompany the text,
clarifying the concepts discussed. Architects, facade consultants and all those
interested in and energy-saving measures and improved indoor comfort will find this
book useful not only as an introduction to the subject but also as a guide to achieving
more responsive building methods.
This proceedings volume chronicles the papers presented at the 35th CIB W78 2018
Conference: IT in Design, Construction, and Management, held in Chicago, IL, USA, in
October 2018. The theme of the conference focused on fostering, encouraging, and
promoting research and development in the application of integrated information
technology (IT) throughout the life-cycle of the design, construction, and occupancy of
buildings and related facilities. The CIB – International Council for Research and
Innovation in Building Construction – was established in 1953 as an association whose
objectives were to stimulate and facilitate international cooperation and information
exchange between governmental research institutes in the building and construction
sector, with an emphasis on those institutes engaged in technical fields of research.
The conference brought together more than 200 scholars from 40 countries, who
presented the innovative concepts and methods featured in this collection of papers.
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Office building envelopes are generally successful in meeting a range of structural,
aesthetic and thermal requirements. However, poor thermal envelope performance will
occur when there are discontinuities in the envelope insulation and air barrier systems,
such as thermal bridges and air leakage sites. These discontinuities result from designs
that do not adequately account for heat, air and moisture transmission, with many
thermal defects being associated with inappropriate or inadequate detailing of the
connections of envelope components. Despite the existence of these thermal envelope
performance problems, information is available to design and construct envelopes that
do perform well. In order to close the gap between available knowledge and current
practice, the Public Buildings Service of the General Services Administration has
entered into an interagency agreement with the Center for Building Technology of the
National Institute of Standards and Technology to develop thermal envelope design
guidelines for federal office buildings. The goal of this project is to transfer the
knowledge on thermal envelope design and performance from the building research,
design and construction communities into a form that will be used by building design
professionals. This report describes the NIST/GSA envelope design guidelines
development at the end of the first year of effort on the project. The effort to this point
has consisted of a literature review of research results and technical information on
thermal envelope performance and design, an assessment of existing design guidelines
as they relate to the thermal envelope, and the development of a format and outline for
the design guidelines.
This book is the result of recent research that deals with the built environment and
innovative materials, carried out by specialists working in universities and centers of
research in different professional fields ? architecture, engineering, physics ? and in an
area that that spans from the Mediterranean Sea to the Persian Gulf, and from South
Eastern Europe to the Middle East. This book takes the necessity of re-shaping the
concept of building design in order to transform buildings from large scale energy
consumers to energy savers and producers into consideration. The book is organized in
two parts: theory and case studies. For the theoretical part, we chose from the wide
range of sources that provide energy efficient materials and systems the two that seem
to be endless: the sun and vegetation. Their use in building products represents a tool
for specialists in the architectural design concept. The case-studies presented analyze
different architectural programs, in different climates, from new buildings to
rehabilitation approaches and from residential architecture to hospitals and sports
arenas; each case emphasizes the interdisciplinarity of the building design activity in
order to help readers gain a better understanding of the complex approach needed for
energy efficient building design

Both professionals and students are increasingly committed to achieving highperformance metrics in the design, construction and operation of residential
buildings. This book responds to this demand by offering a comprehensive guide
which features: architectural innovations in building skin technologies which
make lighter more transparent buildings high performing; energy-free
architectural design principles and advances in building-integrated photovoltaics;
essential engineering principles, controls and approaches to simulation for
achieving net zero; the advantages of integrated design in residential
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construction and the challenges and opportunities it engenders; detailed case
studies of innovative homes which have incorporated low-energy design
solutions, new materials, alternative building assemblies, digital fabrication,
integrated engineering systems and operational controls. Divided into four parts,
the book discusses the requisite AEC (Architecture, Engineering and
Construction) knowledge needed when building a high-performance home. It also
communicates this information across four case studies, which provide the
reader with a thorough overview of all aspects to be considered in the design and
construction of sustainable homes. With contributions from experts in the field,
the book provides a well-rounded and multi-faceted approach. This book is
essential reading for students and professionals in design, architecture,
engineering (civil, mechanical and electrical), construction and energy
management.
PCM Enhanced Building Envelopes presents the latest research in the field of
thermal energy storage technologies that can be applied to solar heating and
cooling with the aim of shifting and reducing building energy demand. It
discusses both practical and technical issues, as well as the advantages of using
common phase change materials (PCMs) in buildings as a more efficient, novel
solution for passive solar heating/cooling strategies. The book includes
qualitative and quantitative descriptions of the science, technology and practices
of PCM-based building envelopes, and reflects recent trends by placing
emphasis on energy storage solutions within building walls, floors, ceilings,
façades, windows, and shading devices. With the aim of assessing buildings’
energy performance, the book provides advanced modeling and simulation tools
as a theoretical basis for the analysis of PCM-based building envelopes in terms
of heat storage and transfer. This book will be of interest to all those dealing with
building energy analysis such as researchers, academics, students and
professionals in the fields of mechanical and civil engineering and architectural
design
Looks at the issues of sustainability and environmental impact in the field of
building design and architecture. This book addresses sustainability in building
design through development of a series of examples presented as three
dimensional models of well-integrated building systems.
With up to 80 % of all construction claims relating to the building envelope in the
US and an estimatedUSD7.5 x 109 annually to repair roofs and walls in Canada,
a better understanding of the causes of these failures and a better technical
knowledge base to avoid them in the future would seem to be required at the
design and construction phases of the building envelope. These two issues have
been addressed in this paper. Of the four barriers: vapor, air, thermal, and runoff
and rain penetration control barrier (RRPCB) necessary in the building envelope,
the RRPCB is the most critical barrier. While the first three have algorithms
correlating their respective drivers to their respective heat, air, and Moisture
(HAM) movements, the RRPCB has no overall algorithm, against which the
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designer can evaluate his/her design. Through field observations and a case
study, an empirical equation and empirical graph are presented against which the
several buildings in this paper have been checked.
Both professionals and students are increasingly committed to achieving highperformance metrics in the design, construction and operation of residential
buildings. This book responds to this demand by offering a comprehensive guide
which features: architectural innovations in building skin technologies which
make lighter more transparent buildings high performing energy-free architectural
design principles and advances in building-integrated photovoltaics essential
engineering principles, controls and approaches to simulation for achieving net
zero the advantages of integrated design in residential construction and the
challenges and opportunities it engenders detailed case studies of innovative
homes which have incorporated low-energy design solutions, new materials,
alternative building assemblies, digital fabrication, integrated engineering
systems and operational controls. Divided into four parts, the book discusses the
requisite AEC (Architecture, Engineering and Construction) knowledge needed
when building a high-performance home. It also communicates this information
across four case studies, which provide the reader with a thorough overview of all
aspects to be considered in the design and construction of sustainable homes.
With contributions from experts in the field, the book provides a well-rounded and
multi-faceted approach. This book is essential reading for students and
professionals in design, architecture, engineering (civil, mechanical and
electrical), construction and energy management.
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