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Industrial Heat Pump-Assisted Wood Drying

2018-08-06

this book discusses conventional as well as unconventional wood drying technologies it covers
fundamental thermophysical and energetic aspects and integrates two complex thermodynamic systems
conventional kilns and heat pumps aimed at improving the energy performance of dryers and the
final quality of dried lumber it discusses advanced components kiln energy requirements modeling
and software and emphasizes dryer heat pump optimum coupling control and energy efficiency
problems are included in most chapters as practical numerical examples for process and system
components calculation and design the book presents promising advancements and r d challenges and
future requirements

Advances in Heat Pump-Assisted Drying Technology

2016-09-15

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 Recovery with Commercial, Institutional, and Industrial Heat
Pumps

2024-06-03

heat recovery with commercial institutional and industrial heat pumps presents the basic concepts
and thermodynamic behavior of mechanical vapor compression and recompression it covers both
ammonia water absorption and compression resorption heat pumps including theoretical and
practical approaches the book features numerous solved exercises based on real thermodynamic and
climatic parameters and case studies with takeaways from on site experiences to help the reader
better identify the advantages and limitations of each heat pumping technology the book discusses
future implementations of heat recovery heat pump technologies that are among the most energy
efficient and environmentally friendly techniques this book will interest graduate students
studying hvac thermal systems and heat pumps it will also benefit professionals working with heat
pumps industrial process engineers manufacturers and research and design personnel

Solar Assisted Ground Source Heat Pump Solutions

2016-12-09

this book analyses solar assisted 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

Heating and Cooling with Ground-Source Heat Pumps in Cold and
Moderate Climates

2022-04-19

heating and cooling with ground source heat pumps in cold and moderate climates design principles
potential applications and case studies focuses on applications and cases studies of ground
source heat pumps in moderate and cold climates it details technical aspects such as materials
thermal fluid carriers and pumping and drilling trenching technologies as well as the most common
and uncommon application fields for basic system configurations the principles of system
integrations and applications in moderate and cold climates such as hybrid solar assisted thermo
syphon foundation mines snow melting district heating and cooling ground source heat pump systems
etc are also presented each followed by case studies based on the author s more than 30 years of
technical experience discusses ground source heat pump technologies that can be successfully
applied in moderate and cold climates presents several case studies including successful energy
results as well as the main lessons learned this work is aimed at designers of hvac systems as
well as geological mechanical and chemical engineers implementing environmentally friendly
heating and cooling technologies for buildings

Heat Pumps in Chemical Process Industry

2016-10-14
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as the chemical process industry is among the most energy demanding sectors chemical engineers
are endeavoring to contribute towards sustainable future due to the limitation of fossil fuels
the need for energy independence as well as the environmental problem of the greenhouse gas
effect there is a large increasing interest in the research and development of chemical processes
that require less capital investment and reduced operating costs and lead to high eco efficiency
the use of heat pumps is a hot topic due to many advantages such as low energy requirements as
well as an increasing number of industrial applications therefore in the current book authors are
focusing on use of heat pumps in the chemical industry providing an overview of heat pump
technology as applied in the chemical process industry covering both theoretical and practical
aspects working principle applied thermodynamics theoretical background numerical examples and
case studies as well as practical applications the worked out examples have been included to
instruct students engineers and process designers about how to design various heat pumps used in
the industry reader friendly resources namely relevant equations diagrams figures and references
that reflect the current and upcoming heat pump technologies will be of great help to all readers
from the chemical and petrochemical industry biorefineries and other related areas

Heating and Cooling with Ground-Source Heat Pumps in Moderate and
Cold Climates, Two-Volume Set

2022-07-30

heating and cooling with ground source heat pumps in moderate and cold climates two volume set
focuses on the use of very low temperature geothermal energy for heating and cooling residential
institutional and industrial buildings and aims to increase the design community s awareness and
knowledge of the benefits design and installation requirements of commercial institutional
building ground source heat pumps gshp this set helps readers assess applicability select a gshp
system type and estimate building thermal load to ensure proper size for ground source subsystems
appropriate brine and groundwater flow rates and apt design of building closed loops with
distributed or central geothermal heat pumps the first volume addresses fundamentals and design
principles of vertical and horizontal indirect and direct expansion closed loop as well as ground
and surface water ground source heat pump systems it explains the thermodynamic aspects of
mechanical and thermochemical compression cycles of geothermal heat pumps as well as the
energetic economic and environmental aspects associated with the use of ground source heat pump
systems for heating and cooling residential and commercial institutional buildings in moderate
and cold climates the second volume focuses on applications and cases studies of ground source
heat pumps in moderate and cold climates it details technical aspects as well as the most common
and uncommon application fields of basic system configurations the principles of system
integrations and applications in moderate and cold climates are also presented each followed by
case studies this comprehensive work is aimed at designers of hvac systems as well as geological
mechanical and chemical engineers implementing environmentally friendly heating and cooling
technologies for buildings

Heat Pumps for Cold Climate Heating

2020-04-08

air source heat pumps are mainly used for space heating and have the advantages of environmental
protection energy saving and comfort written by a leading heat pump technology expert this book
summarizes the research and applications of variable volume ratio two stage vapor compression air
source heat pump technology and its use in cold climate regions this book can be used for
reference by scientific researchers and engineers engaged in research on air source heat pump
technology product development and popularization and by energy management and policy researchers
it will also be of value to undergraduate and graduate students studying these areas of
technology

Heat Pumps

2013-10-22

heat pumps and related technology are in widespread use in industrial processes and installations
this book presents a unified comprehensive and systematic treatment of the design and operation
of both compression and sorption heat pumps heat pump thermodynamics the choice of working fluid
and the characteristics of low temperature heat sources and their application to heat pumps are
covered in detail economic aspects are discussed and the extensive use of the exergy concept in
evaluating performance of heat pumps is a unique feature of the book the thermodynamic and
chemical properties of certain new working fluids and sorbents are also explored there are
considerable pressures on those involved in the use of heat pumps to achieve energy savings and
this presents a challenging task in today s industrial climate this book provides many examples
of such energy savings such as the use of large heat pump units utilising various low temperature
industrial waste heat sources heat pumps is illustrated throughout by specific solutions as
applied worldwide the subject area is approached logically covering both design and calculation
methods and is oriented towards the needs of the process user the treatment given to the
selection of working fluids should be compulsory reading chemical engineer june 1994

Applications and Efficiency of Heat Pump Systems

2013-11-11

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
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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

Heat Pumps

2013-10-22

it has long been recognized that realizing the potential for energy conservation and
diversification by using heat pumps offers considerable benefits to the environment important
work on more efficient and ozone friendly working fluids will further enhance the case for
greater support of heat pump research this book contains the proceedings of the third
international energy agency conference held in tokyo in march 1990 the main theme of the
conference heat pumps solving energy and environmental challenges is explained in great depth
covering not only technical characteristics but economic factors and the role of government and
other bodies in promoting research and the uses of all types of heat pumps are also fully
considered as well as publishing the papers presented at the meeting the book also contains the
extensive complementary poster sessions from the conference

Heat Pump Fundamentals

2012-12-06

this book contains the texts of the lectures which were givenat the nato advanced study institute
on advanced heat pumns which was heldat espinho portugal in september 1980 aprevious nato
advanced study institute on the topic of heat pumps had been held in 1975 the significance of
heat pumps with respect to energy conservation was the main topic of this institute in 1980it was
felt that considerable research had to be done in order to be able to produce more energy
efficient less costly and more widely ap licableheat umos this requires a good understanding of
the functioning of the types of heat pumps available the simultaneous coverage of the basic funda
mentals of heat pumps of different drive in one lecture series therefore was the goal of the 1980
advanced study institute only a few lectures were devoted to heat pump applications the lectures
on heat pump applications were intended to ive only a short overview they were supplemented by
lectures on the latest developments on vapour compression as well as sorption systems

Fundamentals of Geothermal Heat Pump Systems

2023-10-05

fundamentals of geothermal heat pump systems design and application is written for upper level
undergraduate and graduate courses in renewable energy and heat transfer this classroom tested
text covers ground heat exchanger modeling secondary loop ground source system design pumping
energy thermal response testing commercial building applications and horizontal and groundwater
ground heat exchangers the book is oriented to practical applications including the economic
analysis of ground source heat pump gshp systems but more theoretical sections are provided
covering research related geothermal applications chapters on heat transfer fundamentals and heat
pump concepts are included for readers less familiar with thermal engineering concepts a chapter
covering the economic analysis of gshp systems is also included all of the examples and problems
in the book are solved using the open source python programming language the book will provide
students in geothermal energy courses with a solid understanding of the subject it will also be a
valuable reference for professionals working in the field of renewable energy

Heat Pumps

2013-10-22

a fully revised and extended account of the design manufacture and use of heat pumps in both
industrial and domestic applications topics covered include a detailed description of the various
heat pump cycles the components of a heat pump system drive compressor heat exchangers etc and
the more practical considerations to be taken into account in their selection

Heat Pumps

1983

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 well planned 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

Heat Pumps for the Home

2020-11-23
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the heat pump planning handbook contains practical information and guidance on the design
planning and selection of heat pump systems allowing engineers designers architects and
construction specialists to compare a number of different systems and options including detailed
descriptions of components and their functions and reflecting the current state of technology
this guide contains sample tasks and solutions as well as new model calculations and planning
evaluations also economic factors and alternative energy sources are covered which are essential
at a time of rising heat costs topics included ecological and economic aspects introduction to
refrigeration water heat pump systems configuration of all necessary components planning examples
problems and solutions

Heat Pump Planning Handbook

2015-05-22

this program is designed to provide students and technicians with a comprehensive overview of the
heat pump system its operation and principles heat pumps operation installation and service is
designed to provide the reader with a comprehensive overview of heat pump systems the manual
covers basic principles of operation system components air flow defrost methods balance point
auxiliary electric heat electrical control wiring refrigerant piping installation refrigerant
charging troubleshooting dual fuel systems and an introduction to geothermal systems the intent
of the book is to offer students and technicians information to build upon in order to enhance
their knowledge of the air conditioning and heating field and more 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 with today s energy demands and
costs soaring there is a tremendous need for highly efficient equipment these systems pose new
demands for installers and service technicians new heat pump systems with single dual and
variable capacity are being sold which requires trained technicians with the ability to install
service and maintain this equipment

Heat Pump Operation, Installation, Service

2011-05-01

although progressing very well over the last years the design criteria for bored and auger piles
are still not fully under control and in acceptable synergism with the real pile foundation
behaviour although there has been a lot of research in the past years worldwide on deep
foundation engineering the strong and competitive market ha

Domestic Heat Pumps

1976

this volume contains special contributions presented at the 5th international conference on
energy and sustainability held by the wessex institute of technology it is a companion to the
volume containing most of the contributions vol 186 of wit transactions on ecology and the
environment and comprises papers presented orally during the conference the modern world is
highly dependent on the exploitation of fossil fuels more recently resources depletion and severe
environmental effects deriving from the continuous use of these fuels has resulted in an
increasing amount of interest in renewable energy resources and the search for sustainable energy
policies the changes required to progress from an economy mainly based on hydrocarbons to one
taking advantage of sustainable energy resources are massive and require considerable scientific
research as well as engineering systems the effect also involves collaboration between different
disciplines in order to arrive at optimum solutions including buildings energy networks
convenience systems new energy storage solutions waste to energy technologies and many others
this book along with its companion volume covers topics related to sustainability in energy and
power production storage distribution and management these include energy policies renewable
energy resources sustainable energy production environmental risk management green buildings
energy storage biofuels processing of oil and gas drilling and well design co2 capture and
management pipelines energy efficiency energy from waste energy and transportation

Deep Foundations on Bored and Auger Piles - BAP V

2008-08-20

this book covers theoretical foundations of the natural gas ng installations and networks as a
part of building logistic system illustrated with digital examples it describes the ng oxidation
phenomena and appropriate energy converting devices used in the building s energy centres and
basic sizing principals of the related pipe networks further it covers usage of ng devices
including system for thermal comfort control building ventilation indoor air quality visual
comfort food preparation and conservation and hygiene maintenance system a special attention is
given to applications of the ng technological equipment using gas driven heat pumps micro heat
and power systems aimed at professionals and graduate students in the areas of hvac plumbing
architecture electricians this book presents complex innovative and systematical approach to ng
installations in buildings reviews efficient and environmentally sustainable dementalization
approach to building energy supply using ngmhps v s central energy supply systems explains pre
designating calculations of the gas piping networks illustrates structures principals of
operation and building project implementations of the modern gn energy converters and
transformers as fuel cells sofc mofc pefc and ng driven heat pumps discusses calculation methods
derived from professional case studies

Energy and Sustainability V: Special Contributions

2015-03-19

this book contains the proceedings of the fifth international conference on harmonisation between
architecture and nature eco architecture 2014 eco architecture implies a new approach to the
design process intended to harmonise its products with nature this involves ideas such as minimum
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use of energy at each stage of the building process taking into account the amount required
during the extraction and transportation of materials their fabrication assembly building
erection maintenance and eventual future recycling another important issue is the adaptation of
the architectural design to the natural environment learning from nature and long time honoured
samples of traditional constructions the papers in this book deal with topics such as building
technologies design by passive systems design with nature cultural sensitivity life cycle
assessment resources and rehabilitation and many others also included are case studies from many
different places around the world eco architecture by definition is a highly multi disciplinary
subject eco architecture v harmonisation between architecture and nature will therefore be of
interest to in addition to architects many other professionals including engineers planners
physical scientists sociologists and economists topics covered include design with nature energy
efficiency building technologies ecological impacts of materials bioclimatic design water quality
green facades ecological and cultural sensitivity education and training case studies design by
passive systems adapted reuse life cycle assessment and durability transformative design
sustainability indices in architecture

Natural Gas Installations and Networks in Buildings

2020-12-21

10 12 may 2023 multan pakistan hosted by mns university of agriculture multan pakistan

Flow Improvers for Waxy Crudes and Middle Distillates

1991

a comprehensive introduction to the fundamentals performance design cost and selection of heat
pumps utilizes life cycle costing to determine operating and owning costs examines load and
energy estimating pump design and more reviews the historical evolution of heat pump technology
and demonstrates the design pitfalls of early models

Eco-Architecture V

2014-09-24

air source heat pumps are mainly used for space heating and have the advantages of environmental
protection energy saving and comfort written by leading heat pump technology expert hui huang
this book summarizes the research and applications of variable volume ratio two stage vapor
compression air source heat pump technology and its use in cold climate regions this book can be
used for reference by scientific researchers and engineers engaged in research on air source heat
pump technology product development and popularization and by energy management and policy
researchers it will also be of value to undergraduate and graduate students studying these areas
of technology

Heat Pump Technology

1981

passivhaus is the fastest growing energy performance standard in the world with almost 50 000
buildings realised to date applicable to both domestic and non domestic building types the
strength of passivhaus lies in the simplicity of the concept as european and global energy
directives move ever closer towards zero fossil energy standards passivhaus provides a robust
fabric first approach from which to make the next step the passivhaus designers manual is the
most comprehensive technical guide available to those wishing to design and build passivhaus and
zero energy buildings as a technical reference for architects engineers and construction
professionals the passivhaus designers manual provides state of the art guidance for anyone
designing or working on a passivhaus project in depth information on building services including
high performance ventilation systems and ultra low energy heating and cooling systems holistic
design guidance encompassing daylight design ecological materials thermal comfort indoor air
quality and economics practical advice on procurement methods project management and quality
assurance renewable energy systems suitable for passivhaus and zero energy buildings practical
case studies from the uk usa and germany amongst others detailed worked examples to show you how
it s done and what to look out for expert advice from 20 world renowned passivhaus designers
architects building physicists and engineers lavishly illustrated with nearly 200 full colour
illustrations and presented by two highly experienced specialists this is your one stop shop for
comprehensive practical information on passivhaus and zero energy buildings

V. ASC 2023 / Spring Congress

2023-06-13

to date the focus in the field of sustainable building has been on new building design however
existing residential buildings inflict great environmental burden through three causes continuous
energy consumption regular building maintenance and replacements this publication analyses and
compares these three causes of environmental burden and shows that material resources needed for
replacements generally have a limited potential to reduce environmental impact reducing energy
consumption for climate control and electrical appliances is much more effective according to the
author sustainable measures should be tested for shifts in the kind of environmental impact
caused due to the use of alternative types of energy resources and altered material quantities
the sustainability of the electricity supply is essential to decrease the total environmental
impact of the residential building stock

Simulation of Solar Heat Pump Systems and the "parallel" System
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Design Procedure

1978

the united states code 2006 edition contains the general and permanent laws of the united states
enacted through the 109th congress ending january 3 2007 the last law of which was signed on
january 15 2007

Review of Title V of the National Energy Conservation Policy Act

1980

special edition of the federal register containing a codification of documents of general
applicability and future effect with ancillaries

An Introduction to Heat Pumps

1976

Heat Pumps

1981

HEAT PUMPS

1987

Heat Pump Systems

1983-08-30

Heat Pumps for Cold Climate Heating

2020-05-01

The Passivhaus Designer’s Manual

2015-10-05

Bonneville Power Administration and States of the Pacific
Northwest

1983

Environmental Impacts During the Operational Phase of Residential
Buildings

2010

United States Code, 2006, Supplement 3, V. 4

2011
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