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Adsorption Heat Pumps May 31 2022 This volume introduces the fundamentals of
adsorption heat pumps, beginning with the simplest cycle and building to the most
complex. Selection of adsorbents and refrigerants, design of adsorption beds and auxiliary
heat exchangers, and applications for different designs are all discussed. The book
educates engineering students, engineers, and researchers about an environmentally
friendly alternative to vapor compression refrigeration systems promising for many
applications. The authors cover thermodynamic cycles, working materials for the cycles,
and aspects of designing and modeling adsorption heat pumps. Elucidates the various
applications of adsorption heat pumps; Illustrates modeling techniques for quickly
screening new working materials early in their development; Provides comprehensive
review of cycle types, with discussion of the applications for which they are best suited;
Appropriate for graduate courses on advanced thermodynamics, design of thermal
systems, sustainable energy technology, refrigeration technologies, and thermal control
of electronics.
Heat Pumps for the Home Jul 21 2021 In recent years, heat pumps have emerged as a
promising new form of technology with a relatively low environmental impact. Moreover,
they have presented householders with an opportunity to reduce their heating bills. Heat
pumps can heat a building by 'pumping' heat from either the ground or the air outside: an
intriguing process which utilizes principles that are somewhat analogous to those
employed in the domestic refrigerator. Armed with the practical information contained in
these pages, homeowners will have the necessary knowledge to take advantage of this
potentially low-carbon technology to heat their properties. Now in an updated new
edition, Heat Pumps for the Home describes what a heat pump is, how it works, the
different methods of pumping heat and the importance of an appropriate and wellplanned installation. It also provides you with the information that you need in order to
make up your own mind about whether a heat pump might be appropriate to your own
circumstances, and also demonstrates what you need to do to in order to make the system
work efficiently.
Defrosting for Air Source Heat Pump Mar 29 2022 Defrosting for Air Source Heat Pumps:
Research, Analysis and Methods presents a detailed analysis of the methods, processes
and problems relating to defrosting, a necessary requirement to maintain the
performance of ASHP units. Readers will gain a deeper understanding of control
strategies and system design optimization methods that improve the performance and
reliability of units. The book discusses the most recent experimental and numerical

studies of reverse cycle defrosting and the most widely used defrosting method for ASHP.
Techno-economic considerations are also presented, as is the outlook for the future. This
book is a valuable resource for research students and academics of thermal energy and
mechanical engineering, especially those focusing on defrosting for ASHP, heating,
ventilation and energy efficiency, as well as engineers and professionals engaged in the
development and management of heat pump machinery. Includes MATLAB codes that
allow the reader to implement the knowledge they have acquired in their own simulations
and projects Discusses experimental and numerical studies to provide a well-rounded
analysis of technologies, methods and available systems Presents techno-economic
considerations and a look to the future
Transcritical CO2 Heat Pump Aug 22 2021 A timely and comprehensive introduction to
CO2 heat pump theory and usage A comprehensive introduction of CO2 application in
heat pump, authored by leading scientists in the field CO2 is a hot topic due to concerns
over global warming and the 'greenhouse effect'. Its disposal and application has
attracted considerable research and governmental interest Explores the basic theories,
devices, systems and cycles and real application designs for varying applications, ensuring
comprehensive coverage of a current topic CO2 heat transfer has everyday applications
including water heaters, air-conditioning systems, residential and commercial heating
systems, and cooling systems
Solar Assisted Ground Source Heat Pump Solutions Oct 24 2021 This book analyses solarassisted ground-source heat pump systems, a technology meant for producing heating
and cooling energy for buildings. It focuses on ground source heat pump, reversible
central heating and cooling system that transfer heat from or to the ground, applications
which use solar thermal collectors. Providing deep insights into energy-saving, solar
thermal system operating strategies, it illustrates examples of useful configurations and
controlling approach for different climates for different vertical ground heat exchanger
depths. Offering an overview of solar assisted ground source heat pump systems,
including design principles and energy-performance data for different climates, it is a
valuable resource for designers and scientists who focus on building heating and cooling
technologies.
Strategic Nordic Products – Heat pumps Oct 12 2020 The project Strategic Nordic
Products – Heat pumps, includes an overview of legislation, national schemes and actions
taken to promote energy efficient heat pumps, and makes recommendations on further
actions and possible cooperation to be carried out by Nordic authorities. The project is
part of Nordsyn under the Nordic Prime Ministers' overall green growth initiative: “The
Nordic Region – leading in green growth” - read more at www.norden.org/greengrowth.
Principles of Heating, Ventilation and Air Conditioning with Worked Examples Aug 10
2020 This book presents the most current design procedures in heating, ventilation and
air conditioning (HVAC), available in handbooks, like the ASHRAE (American Society of
Heating, Refrigeration and Air Conditioning Engineers) Handbook-2013 Fundamentals, in
a way that is easier for students to understand. Every effort is made to explain in detail
the fundamental physical principles that form the basis of the various design procedures.
A novel feature of the book is the inclusion of about 15 worked examples in each chapter,
carefully chosen to highlight the diverse aspects of HVAC design. The solutions for the
worked examples clarify the physical principles behind the design method. In addition,
there are problems at the end of each chapter for which numerical answers are provided.
The book includes a series of MATLAB programs that may be used to solve realistic HVAC
design problems, which in general, require extensive and repetitive calculations.
Contents:Introduction to Heating, Ventilation and Air ConditioningHeat Transfer
PrinciplesRefrigeration Cycles for Air Conditioning ApplicationsPsychrometric

PrinciplesPsychrometric Processes for Heating and Air ConditioningDirect-Contact
Transfer Processes and EquipmentHeat Exchangers and Cooling CoilsSteady Heat and
Moisture Transfer Processes in BuildingsSolar Radiation Transfer Through Building
EnvelopesCooling and Heating Load CalculationsAir Distribution SystemsWater
Distribution SystemsBuilding Energy Estimating and Modeling Methods Readership:
Academics, practicing engineers, professionals, postgraduate and undergraduate students
in mechanical engineering, building management, architecture, civil engineering and
energy studies. Keywords:HVAC;Heating;Air Conditioning;Worked Examples
Handbook of Research on Supply Chain Management for Sustainable Development Jul 29
2019 The issue of sustainability has become a vital discussion in many industries within
the public and private sectors. In the business realm, incorporating such practices allows
organizations to redesign their operations more effectively. The Handbook of Research on
Supply Chain Management for Sustainable Development is a critical scholarly resource
that examines academic and corporate interest in sustainability in all facets of business
management. Featuring coverage on a wide range of topics such as green supply chains,
environmental standards, and production planning, this book is geared toward
professionals, researchers, and managers seeking current and relevant research on
optimizing supply chains to ensure fair labor practices, lower emissions, and a cleaner
environment.
Heat Pump Technology Nov 12 2020 Heat Pump Technology discusses the history,
underlying concepts, usage, and advancements in the use of heat pumps. The book covers
topics such as the applications and types of heat pumps; thermodynamic principles
involved in heat pumps such as internal energy, enthalpy, and exergy; and natural heat
sources and energy storage. Also discussed are topics such as the importance of the heat
pump in the energy industry; heat pump designs and systems; the development of heat
pumps over time; and examples of practical everyday uses of heat pumps. The text is
recommended for those who would like to know more about heat pumps, its developments
over time, and its varying uses.
Advances in Ground-Source Heat Pump Systems Jul 01 2022 Advances in Ground-Source
Heat Pump Systems relates the latest information on source heat pumps (GSHPs), the
types of heating and/or cooling systems that transfer heat from, or to, the ground, or, less
commonly, a body of water. As one of the fastest growing renewable energy technologies,
they are amongst the most energy efficient systems for space heating, cooling, and hot
water production, with significant potential for a reduction in building carbon emissions.
The book provides an authoritative overview of developments in closed loop GSHP
systems, surface water, open loop systems, and related thermal energy storage systems,
addressing the different technologies and component methods of analysis and
optimization, among other subjects. Chapters on building integration and hybrid systems
complete the volume. Provides the geological aspects and building integration covered
together in one convenient volume Includes chapters on hybrid systems Presents carefully
selected chapters that cover areas in which there is significant ongoing research
Addresses geothermal heat pumps in both heating and cooling modes
An Introduction to Thermogeology Sep 03 2022 This authoritative guide provides a basis
for understanding the emerging technology of ground source heating and cooling. It
equips engineers, geologists, architects, planners and regulators with the fundamental
skills needed to manipulate the ground's huge capacity to store, supply and receive heat,
and to implement technologies (such as heat pumps) to exploit that capacity for space
heating and cooling. The author has geared the book towards understanding ground
source heating and cooling from the ground side (the geological aspects), rather than
solely the building aspects. He explains the science behind thermogeology and offers

practical guidance on different design options. An Introduction to Thermogeology: ground
source heating and cooling is aimed primarily at professionals whose skill areas impinge
on the emerging technology of ground source heating and cooling. They will be aware of
the importance of the technology and wish to rapidly acquire fundamental theoretical
understanding and design skills. This second edition has been thoroughly updated and
expanded to cover new technical developments and now includes end-of-chapter study
questions to test the reader's understanding.
Heat Pump Controls to Exploit the Energy Flexibility of Building Thermal Loads Feb 13
2021 This book describes different control strategies adapted to heat pumps, at the
purpose of increasing energy flexibility in buildings. It reports on the development of both
simple rule-based controls (RBC) and advanced model predictive controls (MPC). These
are tested and compared in both simulation and experimental setups. The book analyzes
in detail all the different steps, including the development and tuning of the controllers,
their testing in experimental settings and simulation studies. Bridging between advanced
control systems theory concepts and practical needs, and discussing the advantages and
main challenges of MPC and RBC controllers in terms of efficiency of heat pump
operation, electricity prices, emission values, and users' comfort, this book offers an indepth evaluation of innovative control strategies applied to energy demand management
in buildings.
Heat Pumps Jan 15 2021
Solar and Heat Pump Systems for Residential Buildings Oct 04 2022 The combination of
heat pumps and solar components is a recent development and has great potential for
improving the energy efficiency of house and hot water heating systems. As a
consequence, it can enhance the energy footprint of a building substantially. This work
compares different systems, analyses their performance and illustrates monitoring
techniques. It helps the reader to design, simulate and assess solar and heat pump
systems. Good examples of built systems are discussed in detail and advice is given on
how to design the most efficient system. This book is the first one about this combination
of components and presents the state of the art of this technology. It is based on a joint
research project of two programmes of the International Energy Agency: the Solar
Heating and Cooling Programme (SHC) and the Heat Pump Programme. More than 50
experts from 13 countries have participated in this research.
Ground-Source Heat Pumps Apr 05 2020 Ground-Source Heat Pumps presents the theory
and some of the most recent advances of GSHPs and their implementation in the
heating/cooling system of buildings. The authors explore the thermodynamic cycle with
calculation, operation regimes and economic indicators and GHG emissions of a vapor
compression heat pump. They go on to examine substitution strategies of non-ecological
refrigerants and types of compressors and heat pumps, before delving into the different
GSHP systems, as well as their compared economic, energy and environmental
performances using classical and optimized adjustment for various operating modes.
Surface water heat pumps and ground water heat pumps are covered, and special focus is
given to both vertical and horizontal ground-coupled heat pump systems, for which
modelling and simulation is discussed, and experimental systems are described. Due to its
advanced approach to the subject, this book will be especially valuable for researchers,
graduate students and academics, and as reference for engineers and specialists in the
varied domains of building services. Explores fundamentals and state-of-the-art research,
including ground-coupled heat pump (GCHP) systems. Includes performance assessment
and comparison for different types of GSHP, numerical simulation models, practical
applications of GSHPs with details on the renewable energy integration, information on
refrigerants, and economic analysis.

Heating and Cooling with a Heat Pump Sep 10 2020 Begins with a general description of
heat pumps and how they work, their terminology, and their standards. This is followed by
details on air- and ground-source heat pumps, including their operation, components,
energy efficiency considerations, sizing and design considerations, installation, benefits,
maintenance, operating costs, and life expectancy. Heating energy costs are then
compared for heat pump and electric heating systems at various locations in Canada.
Related equipment such as supplementary heating systems, thermostats, and heat
distribution systems is also reviewed. Finally, answers are provided to some commonly
asked questions about heat pumps.
Process Intensification and Integration for Sustainable Design May 07 2020 Presents
comprehensive coverage of process intensification and integration for sustainable design,
along with fundamental techniques and experiences from the industry Drawing from
fundamental techniques and recent industrial experiences, this book discusses the many
developments in process intensification and integration and focuses on increasing
sustainability via several overarching topics such as Sustainable Manufacturing, Energy
Saving Technologies, and Resource Conservation and Pollution Prevention Techniques.
Process Intensification and Integration for Sustainable Design starts discussions on:
shale gas as an option for the production of chemicals and challenges for process
intensification; the design and techno-economic analysis of separation units to handle
feedstock variability in shale gas treatment; RO-PRO desalination; and techno-economic
and environmental assessment of ultrathin polysulfone membranes for oxygen-enriched
combustion. Next, it looks at process intensification of membrane-based systems for
water, energy, and environment applications; the design of internally heat-integrated
distillation column (HIDiC); and graphical analysis and integration of heat exchanger
networks with heat pumps. Decomposition and implementation of large-scale interplant
heat integration is covered, as is the synthesis of combined heat and mass exchange
networks (CHAMENs) with renewables. The book also covers optimization strategies for
integrating and intensifying housing complexes; a sustainable biomass conversion process
assessment; and more. Covers the many advances and changes in process intensification
and integration Provides side-by-side discussions of fundamental techniques and recent
industrial experiences to guide practitioners in their own processes Presents
comprehensive coverage of topics relevant, among others, to the process industry,
biorefineries, and plant energy management Offers insightful analysis and integration of
reactor and heat exchanger network Looks at optimization of integrated water and multiregenerator membrane systems involving multi-contaminants Process Intensification and
Integration for Sustainable Design is an ideal book for process engineers, chemical
engineers, engineering scientists, engineering consultants, and chemists.
Introduction to Renewable Energy Jun 27 2019 As the world population grows and places
more demand on limited fossil fuels, renewable energy becomes more relevant as part of
the solution to the impending energy dilemma. Renewable energy is now included in
national policies, with goals for it to be a significant percentage of generated energy
within the coming decades. A comprehensive overview, Introduction to Renewable Energy
explores how we can use the sun, wind, biomass, geothermal resources, and water to
generate more sustainable energy. Taking a multidisciplinary approach, the book
integrates economic, social, environmental, policy, and engineering issues related to
renewable energy. It explains the fundamentals of energy, including the transfer of
energy, as well as the limitations of natural resources. Starting with solar power, the text
illustrates how energy from the sun is transferred and stored; used for heating, cooling,
and lighting; collected and concentrated; and converted into electricity. A chapter
describes residential power usage—including underground and off-grid homes—and

houses that are designed to use energy more efficiently or to be completely self-sufficient.
Other chapters cover wind power; bioenergy, including biofuel; and geothermal heat
pumps; as well as hydro, tidal, and ocean energy. Describing storage as a billion-dollar
idea, the book discusses the challenges of storing energy and gives an overview of
technologies from flywheels to batteries. It also examines institutional issues such as
environmental regulations, incentives, infrastructure, and social costs and benefits.
Emphasizing the concept of life-cycle cost, the book analyzes the costs associated with
different sources of energy. With recommendations for further reading, formulas, case
studies, and extensive use of figures and diagrams, this textbook is suitable for
undergraduates in Renewable Energy courses as well as for non-specialists seeking an
introduction to renewable energy. Pedagogical Features: End-of-chapter problems
Numerous case studies More than 150 figures and illustrations A solutions manual is
available upon qualifying course adoption
Energy Innovation for the Twenty-First Century Jun 19 2021 This book addresses the
question: how effective are countries in promoting the innovation needed to facilitate an
energy transition? At the heart of the book is a set of empirical case studies covering
supply and demand side technologies at different levels of maturity in a variety of
countries. The case studies are set within an analytical framework encompassing the
functions of technological innovation systems and innovation metrics. The book concludes
with lessons and recommendations for effective policy intervention.
Heat Pumps Mar 17 2021 This 78-page book provides a comprehensive overview of the
heat pump system, it¿s operations and principles. The heat pumps covered in this book
are basic systems. The intent of the book is to offer technicians information to build upon
to enhance their knowledge of the air conditioning and heating field, specifically, heat
pumps. Before installing or servicing a heat pump system, the technician must have
proper training and knowledge of air conditioning/refrigeration theory, principles and
operation. New highly efficient equipment heat pump systems using HFC refrigerant
(R-410A) are being sold and installed. These systems pose new demands for installers and
service technicians. A heat pump¿s efficiency can be greatly diminished, regardless of the
type of refrigerant, if it is not properly installed, serviced and maintained.
Blue Book on Geothermal Resources Dec 14 2020
Applications and Efficiency of Heat Pump Systems Jul 09 2020 The papers in this
collection have originated from Britain, Eastern and Western Europe and India, with the
delegates coming from fifteen countries, including a strong contingent from Japan. This
indicates a widespread interest in the application of heat pumps. The heat pump suffers
from an environmental dichotomy. On the one hand it saves fossil fuel energy, thereby
reducing CO emissions. On the other hand, in the vapour compression form, 2 it generally
employs CFCs which are destructive to our protective ozone layer as well as contributing
to the greenhouse effect. Taking the first, heat pumps, perhaps have the widest
application numerically in the heating (and cooling) of buildings and an excellent paper
describes case studies concerning three large Norwegian hotels. In these, heat was
pumped from the adjacent river or sea when heating was required, and during the
summer, when cooling became necessary, to generate domestic hot water. The heat
pumps were installed by SINTEF Refrigeration Engineering, Norway, and have
demonstrated payback periods of about two years. The fractional total energy saving of
the three hotels was 30% as a result, an impressive figure, indeed. A similar paper by a
Belgian architectural consortium shows how this technique can be successfully applied to
the cooling of a large television complex where considerable quantities of heat were being
generated by the luminaries. In this exercise the cooling load was successfully pumped to
provide hot water.

Refrigeration, Air Conditioning and Heat Pumps Aug 02 2022 Refrigeration, Air
Conditioning and Heat Pumps, Fifth Edition, provides a comprehensive introduction to
the principles and practice of refrigeration. Clear and comprehensive, it is suitable for
both trainee and professional HVAC engineers, with a straightforward approach that also
helps inexperienced readers gain a comprehensive introduction to the fundamentals of
the technology. With its concise style and broad scope, the book covers most of the
equipment and applications professionals will encounter. The simplicity of the
descriptions helps users understand, specify, commission, use, and maintain these
systems. It is a must-have text for anyone who needs thorough, foundational information
on refrigeration and air conditioning, but without textbook pedagogy. It includes detailed
technicalities or product-specific information. New material to this edition includes the
latest developments in refrigerants and lubricants, together with updated information on
compressors, heat exchangers, liquid chillers, electronic expansion valves, controls, and
cold storage. In addition, efficiency, environmental impact, split systems, retail
refrigeration (supermarket systems and cold rooms), industrial systems, fans, air
infiltration, and noise are also included. Full theoretical and practical treatment of
current issues and trends in refrigeration and air conditioning technology Meets the
needs of industry practitioners and system designers who need a rigorous, but accessible
reference to the latest developments in refrigeration and AC that is supported by coverage
at a level not found in typical course textbooks New edition features updated content on
refrigerants, microchannel technology, noise, condensers, data centers, and electronic
control
Audel HVAC Fundamentals, Volume 3 Aug 29 2019 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 unitsradiators, 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 coalfired furnaces * Install, maintain, and repair humidifiers and dehumidifers * Handle
radiators, convectors, and baseboard heating units
Sustainable Resource Management Mar 05 2020 Sustainable Resource Management
Learn how current technologies can be used to recover and reuse waste products to
reduce environmental damage and pollution In this two-volume set, Sustainable Resource
Management: Technologies for Recovery and Reuse of Energy and Waste Materials
delivers a compelling argument for the importance of the widespread adoption of a
holistic approach to enhanced water, energy, and waste management practices. Increased
population and economic growth, urbanization, and industrialization have put sustained
pressure on the world’s environment, and this book demonstrates how to use organics,
nutrients, and thermal heat to better manage wastewater and solid waste to deal with that
reality. The book discusses basic scientific principles and recent technological advances
in current strategies for resource recovery from waste products. It also presents solutions
to pressing problems associated with energy production during waste management and
treatment, as well as the health impacts created by improper waste disposal and pollution.
Finally, the book discusses the potential and feasibility of turning waste products into
resources. Readers will also enjoy: A thorough introduction and overview to resource
recovery and reuse for sustainable futures An exploration of hydrothermal liquefaction of
food waste, including the technology’s use as a potential resource recovery strategy A

treatment of resource recovery and recycling from livestock manure, including the
current state of the technology and future prospects and challenges A discussion of the
removal and recovery of nutrients using low-cost adsorbents from single-component and
multi-component adsorption systems Perfect for water and environmental chemists,
engineers, biotechnologists, and food chemists, Sustainable Resource Management also
belongs on the bookshelves of environmental officers and consultants, chemists in private
industry, and graduate students taking programs in environmental engineering, ecology,
or other sustainability related fields.
Renewable Energy for Residential Heating and Cooling Oct 31 2019 First Published in
2011. Routledge is an imprint of Taylor & Francis, an informa company.
Geothermal Heating and Cooling Feb 25 2022 "Best practices for designing
nonresidential geothermal systems (ground-source heat pump, closed-loop ground,
groundwater, and surface-water systems) for HVAC design engineers, design-build
contractors, GSHP subcontractors, and energy/construction managers; includes
supplemental Microsoft Excel macro-enabled spreadsheets for a variety of GSHP
calculations"-Advances in Heat Pump-Assisted Drying Technology Nov 24 2021 Drying of solids is one
of the most common, complex, and energy-intensive industrial processes. Conventional
dryers offer limited opportunities to increase energy efficiency. Heat pump dryers are
more energy and cost effective, as they can recycle drying thermal energy and reduce
CO2, particulate, and VOC emissions due to drying. This book provides an introduction to
the technology and current best practices and aims to increase the successful industrial
implementation of heat pump- assisted dryers. It enables the reader to engage confidently
with the technology and provides a wealth of information on theories, current practices,
and future directions of the technology. It emphasizes several new design concepts and
operating and control strategies, which can be applied to improve the economic and
environmental efficiency of the drying process. It answers questions about risks,
advantages vs. disadvantages, and impediments and offers solutions to current problems.
Discusses heat pump technology in general and its present and future challenges.
Describes interesting and promising innovations in drying food, agricultural, and wood
products with various heat pump technologies. Treats several technical aspects, from
modeling and simulation of drying processes to industrial applications. Emphasizes new
design concepts and operating and control strategies to improve the efficiency of the
drying process.
Heat Pumps Nov 05 2022 The text describes the main features of currently available heat
pumps, focusing on system operation and interactions with external heat sources. In fact,
before choosing a heat pump, several aspects must be assessed in detail: the actual
climate of the installation site, the building’s energy requirements, the heating system,
the type of operation etc. After discussing the general working principles, the book
describes the main components of compression machines – for EHPs, GHPs and CO2 heat
pumps. It then addresses absorption heat pumps and provides additional details on the
behavior of two-fluid mixtures. The book presents a performance comparison for the
different types, helping designers choose the right one for their needs, and discusses the
main refrigerants. Notes on helpful additional literature, websites and videos, also
concerning relevant European regulations, round out the coverage. This book will be of
interest to all engineers and technicians whose work involves heat pumps. It will also
benefit students in energy engineering degree programs who want to deepen their
understanding of heat pumps.
Heat Pumps for Sustainable Heating and Cooling Jan 27 2022 This book highlights the
significance of using sustainable energy to prevent the deterioration of our planet using

heat pumps. Energy sustainability can be achieved through improved energy efficiency. In
this regard, heat pumps offer an energy-efficient alternative for heating and cooling. To
drive the adoption of heat pumps as a key component of sustainable buildings, the
authors focus on examining sustainable practices in heat pump operations and innovative
system design. In view of the growing desire to use sustainable energy to meet heating
and cooling demands and improve indoor air quality, this book offers a valuable reference
guide to the available options in HVAC (heating, ventilation, and air-conditioning) system
design. To begin with, the authors define sustainable energy and discuss the trend of
“thinking green” in building design. They then discuss sustainable practices and heat
pump applications in mapping out HVAC systems. In turn, they examine the use of green
operations to promote sustainable practices and, in order to highlight the importance of
innovative design, discuss the configuration options and precision control aspects. In
closing, the authors illustrate innovative sustainable design on the basis of several energyefficient cases. The book’s main goal is to drive the adoption of sustainable energy
solutions. Heat pumps, it argues, represent the most efficient system for meeting
commercial/recreational/residential heating and cooling demands. The book not only
examines industrial practices in heat pump application, but also discusses advanced heat
pump technologies and innovative heat pump designs.
The Moth and the Mountain Jun 07 2020 "In the 1930s, as official government
expeditions set their sights on conquering Mount Everest, a little-known World War I
veteran named Maurice Wilson conceives his own crazy, beautiful plan: he will fly a plane
from England to Everest, crash-land on its lower slopes, then become the first person to
reach its summit--all utterly alone. Wilson doesn't know how to climb. He barely knows
how to fly. But he has the right plane, the right equipment, and a deep yearning to
achieve his goal. In 1933, he takes off from London in a Gipsy Moth biplane with his
course set for the highest mountain on earth. Wilson's eleven-month journey to Everest is
wild: full of twists, turns, and daring. Eventually, in disguise, he sneaks into Tibet. His icy
ordeal is just beginning."--Provided by publisher.
Energy Efficient Buildings with Solar and Geothermal Resources May 19 2021 A modern
and unique perspective on solar and geothermaltechnologies for heating and cooling
buildings This book will have a broad appeal reaching practising engineersin the industry
as well as students. With introductory sections foreach technology described, material
includes chapters on:geothermal energy use for the heating and cooling of buildings;
achapter on electrically driven heat pumps/chillers; material onnight radiative cooling,
photovoltaic thermal collectors,temperature modelling and thin film
photovoltaicmodelling. Includes general introductory sections for each technology
withmarket potential and applications Covers an increasingly important component of
energycourses Considers a broad range of alternative renewable energysupplies relevant
to the building sector, such as geothermal energywith heat pump With a special focus on
solar cooling, provides detailedphysical models of all technologies and example
calculations Unique in covering the fundamentals of meteorologicalmodelling
Geothermal Energy Apr 29 2022 Comprehensively covers geothermal energy systems that
utilize ground energy in conjunction with heat pumps to provide sustainable heating and
cooling The book describes geothermal energy systems that utilize ground energy in
conjunction with heat pumps and related technologies to provide heating and cooling.
Also discussed are methods to model and assess such systems, as well as means to
determine potential environmental impacts of geothermal energy systems and their
thermal interaction. The book presents the most up-to-date information in the area. It
provides material on a range of topics, from thermodynamic concepts to more advanced
discussions of the renewability and sustainability of geothermal energy systems.

Numerous applications of such systems are also provided. Geothermal Energy:
Sustainable Heating and Cooling Using the Ground takes a research orientated approach
to provide coverage of the state of the art and emerging trends, and includes numerous
illustrative examples and case studies. Theory and analysis are emphasized throughout,
with detailed descriptions of models available for vertical and horizontal geothermal heat
exchangers. Key features: Explains geothermal energy systems that utilize ground energy
in conjunction with heat pumps to provide heating and cooling, as well as related
technologies such as thermal energy storage. Describes and discusses methods to model
and analyze geothermal energy systems, and to determine their potential environmental
impacts and thermal interactions. Covers various applications of geothermal energy
systems. Takes a research orientated approach to provide coverage of the state of the art
and emerging trends. Includes numerous illustrative examples and case studies. The book
is key for researchers and practitioners working in geothermal energy, as well as graduate
and advanced undergraduate students in departments of mechanical, civil, chemical,
energy, environmental, process and industrial engineering.
Geothermal Heat Pump and Heat Engine Systems Sep 22 2021 A unique approach to the
study of geothermal energy systems This book takes a unique, holistic approach to the
interdisciplinary study of geothermal energy systems, combining low, medium, and high
temperature applications into a logical order. The emphasis is on the concept that all
geothermal projects contain common elements of a "thermal energy reservoir" that must
be properly designed and managed. The book is organized into four sections that examine
geothermal systems: energy utilization from resource and site characterization; energy
harnessing; energy conversion (heat pumps, direct uses, and heat engines); and energy
distribution and uses. Examples are provided to highlight fundamental concepts, in
addition to more complex system design and simulation. Key features: Companion website
containing software tools for application of fundamental principles and solutions to realworld problems. Balance of theory, fundamental principles, and practical application.
Interdisciplinary treatment of the subject matter. Geothermal Heat Pump & Heat Engine
Systems: Theory and Practice is a unique textbook for Energy Engineering and
Mechanical Engineering students as well as practicing engineers who are involved with
low-enthalpy geothermal energy systems.
Pinch Analysis and Process Integration Dec 26 2021 Pinch analysis and related
techniques are the key to design of inherently energy-efficient plants. This book shows
engineers how to understand and optimize energy use in their processes, whether large or
small. Energy savings go straight to the bottom line as increased profit, as well as
reducing emissions. This is the key guide to process integration for both experienced and
newly qualified engineers, as well as academics and students. It begins with an
introduction to the main concepts of pinch analysis, the calculation of energy targets for a
given process, the pinch temperature and the golden rules of pinch-based design to meet
energy targets. The book shows how to extract the stream data necessary for a pinch
analysis and describes the targeting process in depth. Other essential details include the
design of heat exchanger networks, hot and cold utility systems, CHP (combined heat and
power), refrigeration and optimization of system operating conditions. Many tips and
techniques for practical application are covered, supported by several detailed case
studies and other examples covering a wide range of industries, including buildings and
other non-process situations. The only dedicated pinch analysis and process integration
guide, fully revised and expanded supported by free downloadable energy targeting
software The perfect guide and reference for chemical process, food and biochemical
engineers, plant engineers and professionals concerned with energy optimisation,
including building designers Covers the practical analysis of both new and existing

systems, with ful details of industrial applications and case studies
Renewable Energy for Residential Heating and Cooling Dec 02 2019 Heating and cooling
represent significant energy loads around the world, with the associated high level of
carbon emissions. Many countries have commitments in place to derive an increasing
proportion of the energy they use for heating and cooling from renewable sources; some
are seeing greater success than others in moving towards these targets. This best
practices handbook from the International Energy Agency's Renewable Energy
Technology Deployment (RETD) Implementing Agreement provides energy policymakers
and professionals in the renewable energy industry with a practical, easy to use guide and
toolkit to the most effective policy options for deploying renewable energy for heating and
cooling in the residential sector. The book opens with a comparative review of renewable
energy for heating and cooling policies in a broad range of IEA member countries in
Europe, Asia and North America and then goes on to present the policy approaches of the
individual countries and more detailed studies of specific programmes. The second part of
the book presents readers with flowcharts which allow them to navigate directly to the
best practices which are most relevant to their situation. Planning, design and
implementation are all covered, each with examination of the possible barriers that may
be faced and the most appropriate policy response used to date. pUlished with IEA-RETD.
Green Electricity and Global Warming Jan 03 2020 Electricity capacity in the Unitrd
Global Warming States (U. S.) Is severely constrained. And that constraint is exacerbated
by global warming concerns. In order to alleviate that constraint, new, high effi ciency
technology must be utilized primarily in commercial and industrial applications. These
technologies would replace a 'cap and trade' tax policy that would be an onerous taxingn
action to reduce the global warming problem. Ultimately, innovation would free-up
additional electric capacity.
Nordsyn study on air-to-air heat pumps in humid Nordic climate Feb 02 2020 This study
was performed for Nordsyn sponsored by Nordic Council of Ministers. The aim was to
analyse if the energy labels of air-to-air heat pumps give consumers in Nordic countries
sufficient information on energy performance, since declared performance was suspected
to be higher than in reality. Due to very few field measurements available, this suspicion
could not be confirmed nor rejected. It was found that many heat pumps are declared for
lower capacities compared to their intended use in the Nordic countries, to obtain a
higher SCOP value on the energy label. Market surveillance tests show that it has become
rarer that heat pumps defrost during the laboratory tests. Altogether the study shows that
the current energy label does not give clear guidance to the consumer. Recommendations
for field measurements as well as suggestions for standard and regulation developments
are given.
Refrigeration Systems and Applications Apr 17 2021 The definitive text/reference for
students, researchers and practicing engineers This book provides comprehensive
coverage on refrigeration systems and applications, ranging from the fundamental
principles of thermodynamics to food cooling applications for a wide range of sectoral
utilizations. Energy and exergy analyses as well as performance assessments through
energy and exergy efficiencies and energetic and exergetic coefficients of performance
are explored, and numerous analysis techniques, models, correlations and procedures are
introduced with examples and case studies. There are specific sections allocated to
environmental impact assessment and sustainable development studies. Also featured are
discussions of important recent developments in the field, including those stemming from
the author’s pioneering research. Refrigeration is a uniquely positioned multi-disciplinary
field encompassing mechanical, chemical, industrial and food engineering, as well as
chemistry. Its wide-ranging applications mean that the industry plays a key role in

national and international economies. And it continues to be an area of active research,
much of it focusing on making the technology as environmentally friendly and sustainable
as possible without compromising cost efficiency and effectiveness. This substantially
updated and revised edition of the classic text/reference now features two new chapters
devoted to renewable-energy-based integrated refrigeration systems and environmental
impact/sustainability assessment. All examples and chapter-end problems have been
updated as have conversion factors and the thermophysical properties of an array of
materials. Provides a solid foundation in the fundamental principles and the practical
applications of refrigeration technologies Examines fundamental aspects of
thermodynamics, refrigerants, as well as energy and exergy analyses and energy and
exergy based performance assessment criteria and approaches Introduces environmental
impact assessment methods and sustainability evaluation of refrigeration systems and
applications Covers basic and advanced (and hence integrated) refrigeration cycles and
systems, as well as a range of novel applications Discusses crucial industrial, technical
and operational problems, as well as new performance improvement techniques and tools
for better design and analysis Features clear explanations, numerous chapter-end
problems and worked-out examples Refrigeration Systems and Applications, Third Edition
is an indispensable working resource for researchers and practitioners in the areas of
Refrigeration and Air Conditioning. It is also an ideal textbook for graduate and senior
undergraduate students in mechanical, chemical, biochemical, industrial and food
engineering disciplines.
Renewable Heating and Cooling Sep 30 2019 Renewable Heating and Cooling:
Technologies and Applications presents the latest information on the generation of heat
for industry and domestic purposes, an area where a significant proportion of total energy
is consumed. In Europe, this figure is estimated to be almost 50%, with the majority of
heat generated by the consumption of fossil fuels. As there is a pressing need to increase
the uptake of renewable heating and cooling (RHC) to reduce greenhouse gas emissions,
this book provides a comprehensive and authoritative overview on the topic. Part One
introduces key RHC technologies and discusses RHC in the context of global heating and
cooling demand, featuring chapters on solar thermal process heat generation, deep
geothermal energy, and solar cooling technologies. Part Two explores enabling
technologies, special applications, and case studies with detailed coverage of thermal
energy storage, hybrid systems, and renewable heating for RHC, along with case studies
in China and Sweden. Users will find this book to be an essential resource for lead
engineers and engineering consultants working on renewable heating and cooling in
engineering companies, as well as academics and R&D professionals in private research
institutes who have a particular interest in the subject matter. Includes coverage on
biomass, solar thermal, and geothermal renewable heating and cooling technologies
Features chapters on solar thermal process heat generation, deep geothermal energy,
solar cooling technologies, and special applications Presents case studies with detailed
coverage of thermal energy storage, hybrid systems, and renewable heating for RHC
Explores enabling technologies and special applications
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