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The 2012 ASHRAE Handbook--HVAC Systems and Equipment discusses various systems and the equipment
(components or assemblies) they comprise, and describes features and differences. This information helps system
designers and operators in selecting and using equipment. An accompanying CD-ROM contains all the volume's
chapters in both I-P and SI units.
This Brief identifies various aspects of energy challenges faced by the Chinese central/local governments, and also
provides an opportunity to study how best to achieve green growth and a low-carbon transition in a developing country
like China. The progress of China’s carbon mitigation policies also has significant impacts on the on-going international
climate change negotiations. Therefore, both policy- makers and decision-makers in China and other countries can
benefit from studying the challenges and opportunities in China’s energy development.
The 2009 ASHRAE Handbook-Fundamentals covers basic principles and data used in the HVAC&R industry. The
ASHRAE Technical Committees that prepare these chapters strive not only to provide new information, but also to clarify
existing information, delete obsolete materials, and reorganize chapters to make the Handbook more understandable and
easier to use. An accompanying CD-ROM contains all the volume's chapters in both I-P and SI units.
Updated to include recent advances, this third edition presents strategies and analysis methods for conserving energy
and reducing operating costs in residential and commercial buildings. The book explores the latest approaches to
measuring and improving energy consumption levels, with calculation examples and Case Studies. It covers field testing,
energy simulation, and retrofit analysis of existing buildings. It examines subsystems—such as lighting, heating, and
cooling—and techniques needed for accurately evaluating them. Auditors, managers, and students of energy systems will
find this book to be an invaluable resource for their work. Explores state-of-the-art techniques and technologies for
reducing energy combustion in buildings. Presents the latest energy efficiency strategies and established methods for
energy estimation. Provides calculation examples that outline the application of the methods described. Examines the
major building subsystems: lighting, heating, and air-conditioning. Addresses large-scale retrofit analysis approaches for
existing building stocks. Introduces the concept of energy productivity to account for the multiple benefits of energy
efficiency for buildings. Includes Case Studies to give readers a realistic look at energy audits. Moncef Krarti has vast
experience in designing, testing, and assessing innovative energy efficiency and renewable energy technologies applied
to buildings. He graduated from the University of Colorado with both MS and PhD in Civil Engineering. Prof. Krarti
directed several projects in designing energy-efficient buildings with integrated renewable energy systems. He has
published over 3000 technical journals and handbook chapters in various fields related to energy efficiency, distribution
generation, and demand-side management for the built environment. Moreover, he has published several books on
building energy-efficient systems. Prof. Krarti is Fellow member to the American Society for Mechanical Engineers
(ASME), the largest international professional society. He is the founding editor of the ASME Journal of Sustainable
Buildings & Cities Equipment and Systems. Prof. Krarti has taught several different courses related to building energy
systems for over 20 years in the United States and abroad. As a professor at the University of Colorado, Prof. Krarti has
been managing the research activities of an energy management center at the school with an emphasis on testing and
evaluating the performance of mechanical and electrical systems for residential and commercial buildings. He has also
helped the development of similar energy efficiency centers in other countries, including Brazil, Mexico, and Tunisia. In
addition, Prof. Krarti has extensive experience in promoting building energy technologies and policies overseas, including
the establishment of energy research centers, the development of building energy codes, and the delivery of energy
training programs in several countries.
THE DEFINITIVE GUIDE TO HVAC DESIGN This practical manual describes the HVAC system design process step by
step using photographs, drawings, and a discussion of pertinent design considerations for different types of HVAC
components and systems. Photographs of HVAC components in their installed condition illustrate actual size and proper
configuration. Graphical representations of the components as they should appear on construction drawings are also
included. Learn how to design HVAC systems accurately and efficiently from this detailed resource. HVAC DESIGN
SOURCEBOOK COVERS: The design process HVAC load calculations Codes and standards Coordination with other
design disciplines Piping, valves, and specialties Central plant equipment and design Air system equipment and design
Piping and ductwork distribution systems Terminal equipment Noise and vibration control Automatic temperature controls
Construction drawings
The 2004 ASHRAE Handbook--HVAC Systems and Equipment discusses various systems and the equipment
(components or assemblies) that comprise them, and describes features and differences. This information helps system
designers and operators in selecting and using equipment. It is divided into seven sections: Air-Conditioning and Heating
Systems; Air-Handling Equipment and Components; Heating Equipment and Components; Cooling Equipment and
Components; General Components; Packaged, Unitary and Split-System Equipment, and General. An accompanying CD-
ROM (free with the book--also sold separately) contains all the volume's chapters in both I-P and SI units.
The Air Conditioning Manual assists entry-level engineers in the design of air-conditioning systems. It is also usable - in
conjunction with fundamental HVAC&R resource material - as a senior- or graduate-level text for a university course in
HVAC system design. The manual was written to fill the void between theory and practice - to bridge the gap between
real-world design practices and the theoretical calculations and analytical procedures or on the design of components.
This second edition represents an update and revision of the manual. It now features the use of SI units throughout,
updated references and the editing of many illustrations. * Helps engineers quickly come up with a design solution to a
required air conditioning system. * Includes issues from comfort to cooling load calculations. * New sections on "Green
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HVAC" systems deal with hot topic of sustainable buildings.
Everything that new HVAC & R engineers will be expected to learn, from the leading industry body - ASHRAE.
To maintain a healthy ecosystem for contemporary society, and for future generations, policies must be implemented to protect the
environment. This can be achieved by consistent evaluation of new initiatives and strategies. Sustainable Development: Concepts,
Methodologies, Tools, and Applications is a comprehensive source of scholarly information on the latest research for sustainability
concerns across a multidisciplinary perspective. Highlighting a broad range of innovative topics such as renewable energy, urban
development, and green technologies, this multi-volume book is ideally designed for academics, researchers, professionals,
students, and practitioners interested in the preservation of the environment.
Human thermal comfort, namely in the areas of heating, ventilation and air conditioning (collectively known as 'HVAC'), is
ubiquitous wherever human habitation may be found. Today, a large portion of the developed world's current energy demands are
used to artificially keep the temperatures of our environments comfortable. It is therefore imperative for everyone, decision-makers
and engineers alike, involved with the future of energy to be appropriately acquainted with HVAC.Lecture Notes on Engineering
Human Thermal Comfort explains the quintessence of engineering human thermal comfort through straight-forward writing
designed to help students better comprehend the materials presented. Illustrative figures, anecdotal banter, and ironical analogies
interject the necessary technical humdrum to provide timeous stimuli in the midst of arduous technical details.This book is primarily
for senior undergraduate engineering students interested in engineering human thermal comfort. It invokes some undergraduate
knowledge of thermodynamics, heat transfer, and fluid mechanics as needed, to enable students to appreciate thermal comfort
engineering without the need to seek out other textbooks.
2008 ASHRAE HandbookHeating, Ventilating, and Air-conditioning Systems and EquipmentAmer Society of Heating
Water is the basis of all life. Preservation of aquatic ecosystems and protection of water resources thus are among the most
important goals of a sustainable development. The quality of water is mainly determined by its constituents, the entirety of the
substances dissolved or suspended in water. To assess the water quality on a sound basis requires in-depth knowledge about the
occurrence, behavior and fate of these constituents. That explains the importance of hydrochemistry (also referred to as water
chemistry or aquatic chemistry) as a scientific discipline that deals with water constituents and their reactions within the natural
water cycle and within the cycle of water use. This textbook introduces the elementary basics of hydrochemistry with special focus
on reaction equilibria in aquatic systems and their mathematical description. It is designed as an introductory textbook for students
of all environment-related courses who are beginning their hydrochemical education. Only minor knowledge in General Chemistry
is required to understand the text. The book is also suitable for continuing education. Topics discussed in this textbook include:
structure and properties of water, concentration measures and activities, colligative properties, basics of chemical equilibria, gas-
water partitioning, acid/base reactions, precipitation/dissolution, calco-carbonic equilibrium, redox reactions, complex formation,
and sorption. The text is supplemented by numerous figures and tables. More than 50 examples within the text as well as more
than 60 problems to be solved by the reader support the acquiring of knowledge. Complete and detailed solutions to all problems
are given in a separate chapter.
Analysis and Design of Heating, Ventilating, and Air-Conditioning Systems, Second Edition, provides a thorough and modern
overview of HVAC for commercial and industrial buildings, emphasizing energy efficiency. This text combines coverage of heating
and air conditioning systems design with detailed information on the latest controls technologies. It also addresses the art of HVAC
design along with carefully explained scientific and technical content, reflecting the extensive experience of the authors. Modern
HVAC topics are addressed, including sustainability, IAQ, water treatment and risk management, vibration and noise mitigation,
and maintainability from a practical point of view.
This book describes the use of free air cooling to improve the efficiency of, and cooling of, equipment for use in telecom
infrastructures. Discussed at length is the cooling of communication installation rooms such as data centers or base stations, and
this is intended as a valuable tool for the people designing and manufacturing key parts of communication networks. This book
provides an introduction to current cooling methods used for energy reduction, and also compares present cooling methods in use
in the field. The qualification methods and standard reliability assessments are reviewed, and their inability to assess the risks of
free air cooling is discussed. The method of identifying the risks associated with free air cooling on equipment performance and
reliability is introduced. A novel method of assessment for free air cooling is also proposed that utilizes prognostics and health
management (PHM). This book also: Describes how the implementation of free air cooling can save energy for cooling within the
telecommunications infrastructure. Analyzes the potential risks and failures of mechanisms possible in the implementation of free
air cooling, which benefits manufacturers and equipment designers. Presents prognostics-based assessments to identify and
mitigate the risks of telecommunications equipment under free air cooling conditions, which can provide the early warning of
equipment failures at operation stage without disturbing the data centers' service. Optimum Cooling for Data Centers is an ideal
book for researchers and engineers interested in designing and manufacturing equipment for use in telecom infrastructures.
In this book, various aspects of heating, ventilation, and air-conditioning (HVAC) systems are investigated. HVAC systems are milestones of
building mechanical systems that provide thermal comfort for occupants accompanied with indoor air quality. HVAC systems can be classified
into central and local systems according to multiple zones, location, and distribution. Primary HVAC equipment includes heating equipment,
ventilation equipment, and cooling or air-conditioning equipment. Central HVAC systems are located away from buildings in a central
equipment room and deliver the conditioned air by a delivery ductwork system. Central HVAC systems contain all-air, air-water, or all-water
systems. Two systems should be considered as central such as heating and cooling panels and water-source heat pumps.
In recent years, the sustainability and safety of perishable foods has become a major consumer concern, and refrigeration systems play an
important role in the processing, distribution, and storage of such foods. To improve the efficiency of food preservation technologies, it is
necessary to explore new technological and scientific advances both in materials and processes. The Handbook of Research on Advances
and Applications in Refrigeration Systems and Technologies gathers state-of-the-art research related to thermal performance and energy-
efficiency. Covering a diverse array of subjects—from the challenges of surface-area frost-formation on evaporators to the carbon footprint of
refrigerant chemicals—this publication provides a broad insight into the optimization of cold-supply chains and serves as an essential
reference text for undergraduate students, practicing engineers, researchers, educators, and policymakers.
This book provides detailed information on how to set up Deep Energy Retrofits (DERs) in public buildings, and shares in-depth insights into
the current status of the major technologies, strategies and best practice examples of how to cost-effectively combine them. Case studies
from the U.S.A. and Europe show that that Deep Energy Retrofit can be achieved with a limited core technologies bundle readily available on
the market. Characteristics of some of these core technology measures depend on the technologies available on an individual nation’s
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market, on the minimum requirements of national standards, and on economics (as determined by a life cycle cost analysis). Also,
requirements to building envelope-related technologies (e.g., insulation levels, windows, vapor and water barriers, and requirements for
building airtightness) depend on specific climate conditions. This Guide provides best practice examples of how to apply these technologies
in different construction situations. High levels of energy use reduction using core technology bundles along with improvements in indoor
climate and thermal comfort can be only achieved when a Deep Energy Retrofit adopts a quality assurance process. In addition to design,
construction, commissioning, and post-occupancy phases of the quality assurance process, the Guide emphasizes the importance of clearly
and concisely formulating and documenting the Owner’s goals, expectations, and requirements for the renovated building during
development of the statement of work. Another important component of the quality assurance process is a procurement phase, during which
bidders’ qualifications, their understanding of the scope of work and its requirements, and their previous experience are analyzed. The
building sector holds the potential for tremendous improvements in terms of energy efficiency and reducing carbon emissions, and energy
retrofits to the existing building stock represent a significant opportunity in the transition to a low-carbon future. Moreover, investing in highly
efficient building materials and systems can replace long-term energy imports, contribute to cost cutting, and create a wealth of new jobs. Yet,
while the technologies needed in order to improve energy efficiency are readily available, significant progress has not yet been made, and
“best practices” for implementing building technologies and renewable energy sources are still relegated to small “niche” applications.
Offering essential information on Deep Energy Retrofits, the book offers a valuable asset for architects, public authorities, project developers,
and engineers alike.
Annotation This book provides a thorough introduction and a practical guide to the principles and characteristics of controls, and how to apply
them in the use, selection, specification and design of control systems.
The 2014 ASHRAE Handbook--Refrigeration covers the refrigeration equipment and systems for applications other than human comfort. This
volume includes data and guidance on cooling, freezing, and storing food; industrial and medical applications of refrigeration; and low-
temperature refrigeration.The 2014 ASHRAE Handbook--Refrigeration CD, in both I-P and SI editions, contains PDFs of chapters easily
viewable using Adobe Reader. This product must be installed on user's computer. Product cannot be read directly from CD and is not
compatible with mobile devices. Opened software cannot be returned for refund or credit.
The 2008 ASHRAE Handbook--HVAC Systems and Equipment discusses various systems and the equipment (components or assemblies)
that comprise them, and describes features and differences. This information helps system designers and operators in selecting and using
equipment. It is divided into seven sections: Air-Conditioning and Heating Systems; Air-Handling Equipment and Components; Heating
Equipment and Components; Cooling Equipment and Components; General Components; Packaged, Unitary and Split-System Equipment,
and General. An accompanying CD-ROM (free with the book"also sold separately) contains all the volume's chapters in both I-P and SI units.
A respected resource for decades, the Guide for the Care and Use of Laboratory Animals has been updated by a committee of experts,
taking into consideration input from the scientific and laboratory animal communities and the public at large. The Guide incorporates new
scientific information on common laboratory animals, including aquatic species, and includes extensive references. It is organized around
major components of animal use: Key concepts of animal care and use. The Guide sets the framework for the humane care and use of
laboratory animals. Animal care and use program. The Guide discusses the concept of a broad Program of Animal Care and Use, including
roles and responsibilities of the Institutional Official, Attending Veterinarian and the Institutional Animal Care and Use Committee. Animal
environment, husbandry, and management. A chapter on this topic is now divided into sections on terrestrial and aquatic animals and
provides recommendations for housing and environment, husbandry, behavioral and population management, and more. Veterinary care.
The Guide discusses veterinary care and the responsibilities of the Attending Veterinarian. It includes recommendations on animal
procurement and transportation, preventive medicine (including animal biosecurity), and clinical care and management. The Guide addresses
distress and pain recognition and relief, and issues surrounding euthanasia. Physical plant. The Guide identifies design issues, providing
construction guidelines for functional areas; considerations such as drainage, vibration and noise control, and environmental monitoring; and
specialized facilities for animal housing and research needs. The Guide for the Care and Use of Laboratory Animals provides a framework for
the judgments required in the management of animal facilities. This updated and expanded resource of proven value will be important to
scientists and researchers, veterinarians, animal care personnel, facilities managers, institutional administrators, policy makers involved in
research issues, and animal welfare advocates.
Architecture is energy. Lines drawn on paper to represent architectural intentions also imply decades and sometimes
centuries of associated energy and material flows. Form Follows Energy is about the relationship between energy and
the form of our built environment. It examines the optimisation of energy flows in building and urban design and the
implications for form and configuration. It speaks to both architectural and engineering audiences and offers for the first
time a truly interdisciplinary overview on the subject, explaining the complex relationships between energy and
architecture in an easy to follow manner and using simple diagrams to show how energy design strategies can be used
to maximize the energy performance of our built environment, while at the same time leading to new aesthetic qualities
and radically new forms in architecture and urban design. Case studies are used to illustrate the theory. The books
philosophy is based on the guiding principles underlying nearly 30 years work in practice, research and teaching. It is
relatively easy to make something simple seem complicated. To make a complex topic seem simple and easily
understandable is far more of a challenge and this is the aim of this book.
This volume of Smart Innovation, Systems and Technologies contains accepted papers presented in IIH-MSP-2016, the
12th International Conference on Intelligent Information Hiding and Multimedia Signal Processing. The conference this
year was technically co-sponsored by Tainan Chapter of IEEE Signal Processing Society, Fujian University of
Technology, Chaoyang University of Technology, Taiwan Association for Web Intelligence Consortium, Fujian Provincial
Key Laboratory of Big Data Mining and Applications (Fujian University of Technology), and Harbin Institute of Technology
Shenzhen Graduate School. IIH-MSP 2016 is held in 21-23, November, 2016 in Kaohsiung, Taiwan. The conference is
an international forum for the researchers and professionals in all areas of information hiding and multimedia signal
processing.
Annotation The 2016 ASHRAE Handbook-HVAC Systems and Equipment discusses various systems and the equipment
(components or assemblies) they comprise, and describes features and differences. This information helps system
designers and operators in selecting and using equipment. ASHRAE Technical Committees in each subject area have
reviewed all chapters and revised them as needed for current technology and practice. An accompanying CD-ROM
contains all the volumes and chapters in both I-P and SI units.
Publisher's Note: Products purchased from Third Party sellers are not guaranteed by the publisher for quality,
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authenticity, or access to any online entitlements included with the product. This book presents engineers with solutions
to the problems found in control applications in the commercial HVAC buildings industry. Using their experience to take
readers beyond textbook principles, the authors offer suggestions for troubleshooting not found in any other book.
Divided into two sections, HVAC Controls and Systems covers all aspects of commercial controls, including pneumatic,
electric, and electronic controls. The first section discusses the hardware of the controls industry: thermostats and
humidistats, dampers and damper motors, automatic valves, transmitters, auxiliary devices, construction systems and
devices, and electronic products. The second section covers applications of the hardware for air handling unit systems,
terminal systems and units, primary systems, heat pump cycles, distribution systems, supervisory systems, maintenance
and operations, and total facility approach.
HVAC Water Chillers and Cooling Towers provides fundamental principles and practical techniques for the design,
application, purchase, operation, and maintenance of water chillers and cooling towers. Written by a leading expert in the
field, the book analyzes topics such as piping, water treatment, noise control, electrical service, and energy effi
The 2011 ASHRAE Handbook: HVAC Applications comprises over 60 chapters covering a broad range of facilities and
topics, and is written to help engineers design and use equipment and systems described in other Handbook volumes.
ASHRAE Technical Committees have revised nearly every chapter to cover current requirements, technology, and
design practice. An accompanying CD-ROM contains all the volume's chapters in both I-P and SI units.
Building energy design is currently going through a period of major changes. One key factor of this is the adoption of net-
zero energy as a long term goal for new buildings in most developed countries. To achieve this goal a lot of research is
needed to accumulate knowledge and to utilize it in practical applications. In this book, accomplished international
experts present advanced modeling techniques as well as in-depth case studies in order to aid designers in optimally
using simulation tools for net-zero energy building design. The strategies and technologies discussed in this book are,
however, also applicable for the design of energy-plus buildings. This book was facilitated by International Energy
Agency's Solar Heating and Cooling (SHC) Programs and the Energy in Buildings and Communities (EBC) Programs
through the joint SHC Task 40/EBC Annex 52: Towards Net Zero Energy Solar Buildings R&D collaboration. After
presenting the fundamental concepts, design strategies, and technologies required to achieve net-zero energy in
buildings, the book discusses different design processes and tools to support the design of net-zero energy buildings
(NZEBs). A substantial chapter reports on four diverse NZEBs that have been operating for at least two years. These
case studies are extremely high quality because they all have high resolution measured data and the authors were
intimately involved in all of them from conception to operating. By comparing the projections made using the respective
design tools with the actual performance data, successful (and unsuccessful) design techniques and processes, design
and simulation tools, and technologies are identified. Written by both academics and practitioners (building designers)
and by North Americans as well as Europeans, this book provides a very broad perspective. It includes a detailed
description of design processes and a list of appropriate tools for each design phase, plus methods for parametric
analysis and mathematical optimization. It is a guideline for building designers that draws from both the profound
theoretical background and the vast practical experience of the authors.
Keep it cool or heat things up This third volume of Audel's HVAC Library gives you a comprehensive, hands-on guide to
installing, servicing, and repairing all basic air-conditioning systems in both new and older construction. You'll also find
complete coverage of specialized heating units-radiators, radiant heating systems, stoves, fireplaces, heat pumps, and
indoor/outdoor pool heaters, plus fans, exhaust systems, air filters, and more. It's what you need to complete your HVAC
reference library. * Make accurate calculations for AC system output * Tailor AC systems for older construction * Learn to
install and service today's popular electronic air cleaners and filters * Service less common heating systems such as coal-
fired furnaces * Install, maintain, and repair humidifiers and dehumidifers * Handle radiators, convectors, and baseboard
heating units
Spec and install HVAC pumps with ease. Now it's easier than ever to select, install, operate, and maintain the right pump
for any HVAC system--regardless of your level of experience. With HVAC Pump Handbook, by James B. Rishel, you get
step-by-step techniques you can use to design the most up-to-date, high-efficiency systems in less time and with less
effort--and use state-of-the-art digital electronic technologies to more accurately monitor their performance. You'll master
all types of volute and axial flow pumps, and learn to dramatically reduce HVAC system energy consumption with
variable speed pumping and piping systems. Ready-to-use formuals make complex calculations a snap, and handy
tables give you at-a-glance access to crucial engineering data.
"Provides in-depth design recommendations and proven, cost effective, and reliable solutions for health care HVAC
design that provide low maintenance cost and high reliability based on best practices from consulting and hospital
engineers with decades of experience in the design, construction, and operation of health care facilities"--
The latest knowledge on mineral ore genesis and the exploration of ore deposits Global demand for metals has risen
considerably over the past decade. Geologists are developing new approaches for studying ore deposits and discovering
new sources. Ore Deposits: Origin, Exploration, and Exploitation is a compilation of diverse case studies on new
prospects in ore deposit geology including atypical examples of mineral deposits and new methods for ore exploration.
Volume highlights include: Presentation of the latest research on a range of ore deposit types Application of ore deposits
to multiple areas of geology and geophysical exploration Emphasis on diverse methods and tools for the study of ore
deposits Useful case studies for geologists in both academia and industry Ore Deposits: Origin, Exploration, and
Exploitation is a valuable resource for economic geologists, mineralogists, petrologists, geochemists, mining engineers,
research professionals, and advanced students in relevant areas of academic study.
Heating Ventilation and Air Conditioning by J. W. Mitchell and J. E. Braun provides foundational knowledge for the
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behavior and analysis of HVAC systems and related devices. The emphasis of this text is on the application of
engineering principles that features tight integration of physical descriptions with a software program that allows
performance to be directly calculated, with results that provide insight into actual behavior. Furthermore, the text offers
more examples, end-of-chapter problems, and design projects that represent situations an engineer might face in
practice and are selected to illustrate the complex and integrated nature of an HVAC system or piece of equipment.
The role and influence of building services engineers is undergoing rapid change and is pivotal to achieving low-carbon
buildings. However, textbooks in the field have largely focused on the detailed technicalities of HVAC systems, often with
little wider context. This book addresses that need by embracing a contemporary understanding of energy efficiency
imperatives, together with a strategic approach to the key design issues impacting upon carbon performance, in a
concise manner. The key conceptual design issues for planning the principal systems that influence energy efficiency are
examined in detail. In addition, the following issues are addressed in turn: Background issues for sustainability and the
design process Developing a strategic approach to energy-efficient design How to undertake load assessments System
comparison and selection Space planning for services Post-occupancy evaluation of completed building services In order
to deliver sustainable buildings, a new perspective is needed amongst building and services engineering designers, from
the outset of the conceptual design stage and throughout the whole design process. In this book, students and
practitioners alike will find the ideal introduction to this new approach.
The 2015 ASHRAE Handbook--HVAC Applications comprises more than 60 chapters covering a broad range of facilities
and topics, written to help engineers design and use equipment and systems described in other Handbook volumes.
Main sections cover comfort, industrial, energy-related, general applications, and building operations and management.
ASHRAE Technical Committees in each subject area have reviewed all chapters and revised them as needed for current
technology and design practice. An accompanying CD-ROM contains all the volume's chapters in both I-P and SI units.
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