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Since the majority of geothermal heat pump
contractors do not size, design, or install geothermal
heat pumps correctly one would be wise to follow the
steps in this book so you don't end up with a
geothermal heat pump system that is nothing but
trouble. This book tells you the steps you need to
take so you can get a geothermal heat pump
correctly installed either by doing it yourself or
having a contractor install it for you. It also has many
other articles about energy saving things you can do
to have a more energy efficient home.Here are the
chapters that are in the book; TABLE OF
CONTENTSPage 8 PrefacePage 11 Chapter One
Geothermal heat pump tax credits.Page 13 Chapter
Two About geothermal heat pumps.Page 14 Chapter
Three The three loops in a geothermal heat pump
system.Page 16 Chapter Four The air has problems,
The earth has solutions.Page 18 Chapter Five How
do heat pumps move heat from cooler areas into
warmer areas? Page 20 Chapter Six Any geothermal
heat pump is better than an air source heat
pump.Page 24 Chapter Seven What do geothermal
heat pumps have to do with renewable energy?Page
26 Chapter EightWill a geothermal heat pump keep
me comfortable? YOU BET IT WILL!!!Page 27
Chapter Nine Geothermal heat pumps: Keeping
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maintenance simple.Page 28 Chapter Ten Which
efficiency ratings should I compare? SEER, EER,
COP?Page 29 Chapter Eleven Efficiency:
Geothermal heat pumps compared to electric
resistant heatersPage 30 Chapter Twelve Does
running a ceiling fan lower my cooling bills?Page 32
Chapter Thirteen Can ceiling fans lower my heating
bills? Page 34 Chapter FourteenProperly sizing your
geothermal heat pump will make a big
difference.Page 36 Chapter FifteenRules of thumb
for sizing are out!!!Page 38 Chapter SixteenClosed
earth loops.Page 40 Chapter SeventeenHorizontal
earth loops.Page 48 Chapter EighteenSlinky
loops.Page 49 Chapter Nineteen Naeem's slinky
earth loop installation.Page 72 Chapter TwentyPond
loops.Page 73 Chapter Twenty-one Vertical bore
loops.Page 80 Chapter Twenty-two Using well water
for an open loop.Page 84 Chapter TwentythreeGeothermal heat pump earth loop
antifreeze.Page 89 Chapter Twenty-four What is
insulation R-value?Page 90 Chapter Twenty-five
Best insulation R-value per dollar: Stop the largest
losses/leaks first.Page 94 Chapter Twenty-six What
is a desuperheater?Page 96 Chapter Twenty-seven
Single stage, Two stage, and Variable speed
geothermal heat pumps.Page 99 Chapter Twentyeight Water-to-Water VS. Water to Air Geothermal
heat pumps.Page 102 Chapter Twenty-nine
Geothermal heat pumps: Packaged units VS. Split
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systems.Page 104 Chapter ThirtyClimateMaster's
ClimaDry geothermal heat pump dehumidification
system.Page 106 Chapter Thirty-one Geothermal
heat pump thermostat: Don't set it back.Page 109
Chapter Thirty-two Duel Fuel geothermal heat pump
systems.Page 111 Chapter Thirty-three About heat
distribution.Page 112 Chapter Thirty-fourSizing and
designing your forced air ducting system (duct
work).Page 117 Chapter Thirty-five Sizing and
designing your Geothermal heat pump.Page 119
Chapter Thirty-six Designing your closed earth
loop.Page 123 Chapter Thirty-sevenWhat we need
from you so we can size and design your horizontal
earth loop.Page 125 Chapter Thirty-eight How to test
your soil.Page 129 About the Author
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
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pump systems Configuration of all necessary
components Planning Examples (Problems and
Solutions)
This Standard specifies energy efficiency grades,
technical requirements and test methods of low
ambient temperature air source heat pumps (water
chiller) packages. This Standard is applicable to the
air-water low ambient temperature air source heat
pumps (water chiller) packages driven by electric
motors and operating at the low ambient
temperature; low ambient temperature air source
heat pumps water heater for heating; heatingpurposed low temperature heat pump water heater
for commercial & industrial and similar application.
This Standard is not applicable to the low ambient
temperature air source multiconnected air
conditioning packages and air-air type low ambient
temperature air source heat pump packages.
This paper describes the field performance of space
conditioning and water heating equipment in four
single-family residential structures with advanced
thermal envelopes. Each structure features a
different, advanced thermal envelope design:
structural insulated panel (SIP); optimum value
framing (OVF); insulation with embedded phase
change materials (PCM) for thermal storage; and
exterior insulation finish system (EIFS). Three of the
homes feature ground-source heat pumps (GSHPs)
for space conditioning and water heating while the
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fourth has a two-capacity air-source heat pump
(ASHP) and a heat pump water heater (HPWH). Two
of the GCHP-equipped homes feature horizontal
ground heat exchange (GHX) loops that utillize the
existing foundation and utility service trenches while
the third features a vertical borehole with vertical utube GHX. All of the houses were operated under
the same simulated occupancy conditions.
Operational data on the house HVAC/Water heating
(WH) systems are presented and factors influencing
overall performance are summarized.
This fact sheet discusses how an air-source heat
pump can heat and cool a home, as well how to
select, install, operate, and maintain one.
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
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units
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.
At the National Institute of Standards and Technology
(NIST), work is on-going to develop a proposed
procedure for testing and rating air-source heat pumps
that heat, cool, and provide domestic water heating. The
family of appliances providing these three functions are
referred to here as integrated (or combined) heat
pump/water heating appliances. For these appliances,
the heat pump contributes to heating the water in a
storage-type water heater through the use of a
refrigerant-to-potable water heat exchanger. The work at
NIST has centered upon developing a proposed rating
methodology for integrated appliances that heat water in
a water heating only mode or while simultaneously airconditioning or space heating. Despite the emphasis, the
proposed methodology provides a framework for rating
other types of integrated heat pump/water heating
appliances. The laboratory testing, the calculation
procedure, and the method for reporting performance are
described. The testing is an adaption of the laboratory
tests conducted when rating conventional heat pumps
and water heaters. Seasonal estimates of energy
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consumption rates are calculated using a bin type
approach. Combined performance factors and operating
costs are used for reporting performance.
Short description of the use of air-to-air, water-to-air and
air-to-water heat pumps for home heating.
Nordsyn study on air-to-water heat pumps in humid
Nordic climateNordic Council of Ministers
This comprehensive compilation of DOE documents
provides unique and practical information about
geothermal heat pumps, including small geothermal
systems and DIY systems. Contents: Chapter 1: Small
Geothermal Systems: A Guide For The Do-It-Yourselfer *
Chapter 2: Using The Earth To Heat and Cool Buildings *
Chapter 3: An Information Survival Kit For The
Prospective Geothermal Heat Pump Owner * Chapter 4:
Success Stories of the Geothermal Energy Program *
Chapter 5: Ground-Source Heat Pumps: Overview of
Market Status, Barriers to Adoption, and Options for
Overcoming Barriers A heat pump-like an air conditioner
or refrigerator-moves heat from one place to another. In
the summer, a geothermal heat pump (GHP) operating in
a cooling mode lowers indoor temperatures by
transferring heat from inside a building to the ground
outside or below it. Unlike an air conditioner, though, a
heat pump's process can be reversed. In the winter, a
GHP extracts heat from the ground and transfers it
inside. Also, the GHP can use waste heat from summer
air-conditioning to provide virtually free hot-water
heating. The energy value of the heat moved is typically
more than three times the electricity used in the transfer
process. GHPs are efficient and require no backup heat
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because the earth stays at a relatively moderate
temperature throughout the year. A GHP system has
three major components: a ground loop (buried piping
system), the heat pump itself (inside the house), and a
heating and cooling distribution system. There are two
main types of GHP systems. The earth-coupled (or
closed-loop) GHP uses sealed horizontal or vertical
pipes as heat exchangers through which water, or water
and antifreeze, transfer heat to or from the ground. The
second type, the water-source (or open-loop) GHP,
pumps water from a well or other source to the heat
exchanger, then back to the source. Because of their
versatility, earth-coupled systems dominate the GHP
market. Typical loop installations for the earth-coupled
systems are expected to work for 50 years. More than
400,000 GHPs are operating in homes, schools, and
commercial buildings in the United States. They are
adaptable to virtually any kind of building; the Federal
government has installed nearly 10,000 GHPs.
Geothermal resources are available across the United
States at varying depths, providing a ubiquitous buried
treasure of domestic renewable energy. Enormous
amounts of hydrothermal geothermal energy is available
in the western United States, but theoretically,
geothermal sources are available across the United
States. The key to being able to use geothermal energy
is to find a way to enhance geothermal systems lacking
key natural characteristics. Natural geothermal systems
depend on three factors to produce energy: heat, water,
and permeability. While heat is present virtually
everywhere at depth, water and permeability are less
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abundant. Geothermal technology is an attractive
renewable resource because it can provide a constant
source of renewable baseload electricity. While the sun
and wind offer a large potential source of renewable
energy that varies over time, geothermal technology is
uninterruptible and can provide a stable baseload form of
energy while diversifying the nation's renewable portfolio.
Geothermal energy has low environmental risk and
impact. When used with a closed-loop binary power
plant, geothermal systems emit zero greenhouse gas
emissions and have a near zero environmental risk or
impact.
Please note that the content of this book primarily
consists of articles available from Wikipedia or other free
sources online. Pages: 53. Chapters: Geothermal heat
pump, Renewable heat, Geothermal heating, Biomass
briquettes, Electric heating, Air source heat pumps,
Heatable Glass, Infrared heater, Heat recovery
ventilation, Fuel poverty, Induction heating, Screen
heating, Heating degree day, Solar air heat, Dielectric
heating, Electric blanket, Radiator, Recuperator, Heating
pad, Central Oil Storage, Hand warmer, Cartridge
heater, Run around coil, Heating element, Hot water
bottle, Egain Forecasting, Heating mantle, Radio
frequency heating, Heated hose, Air-tight stove,
Equivalence of Direct Radiation, Gloria, Bed warmer,
Microlith, Candle warmer, Outdoor heating, Heating
system.
Explains how heat pumps can supply inexpensive home
heating and cooling by making use of the heat ouside in
any kind of weather
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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 airconditioning) 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
energy-efficient 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.
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Space conditioning represents nearly 50% of average
residential household energy consumption, highlighting
the need to identify alternative cost-effective, energyefficient cooling and heating strategies. As homes are
better built, there is an increasing need for strategies that
are particularly well suited for high performance, low load
homes. ARBI researchers worked with two test homes in
hot-dry climates to evaluate the in-situ performance of airto-water heat pump (AWHP) systems, an energy efficient
space conditioning solution designed to cost-effectively
provide comfort in homes with efficient, safe, and durable
operation. Two monitoring projects of test houses in hotdry climates were initiated in 2010 to test this system.
Both systems were fully instrumented and have been
monitored over one year to capture complete
performance data over the cooling and heating seasons.
Results are used to quantify energy savings, costeffectiveness, and system performance using different
operating modes and strategies. A calibrated TRNSYS
model was developed and used to evaluate performance
in various climate regions. This strategy is most effective
in tight, insulated homes with high levels of thermal mass
(i.e. exposed slab floors).

Featuring a great deal of new content and a new fullcolor, reader-friendly design, HEAT PUMPS, 2e,
helps readers learn to install, service, and maintain
air source, water source, and geothermal heat
pumps. Dedicated troubleshooting chapters provide
ample opportunities to apply the steps required for
successful completion of every service call. The
Page 11/20

File Type PDF Air To Water Heat Pump
Installation Manual Toshiba Estia
Second Edition addresses the latest green building
codes and includes a wide range of built-in learning
aids and real-life examples to help readers develop
the knowledge and skills they will need on the job.
Important Notice: Media content referenced within
the product description or the product text may not
be available in the ebook version.
The European standard EN15450 states that the
Coefficient of Performance (COP) target range for a
Ground Source Heat Pump (GSHP) installation
should lie within the range of 3.5 to 4.5; when used
for heating a building, and a typical Air-Source Heat
Pump (ASHP) has a COP of 2.0 to 3.0 at the
beginning of the heating season and then decrease
gradually as the ambient air becomes cooler,
whereas a typical GSHP is in the range of 3.5 –4.0,
also at the beginning of the heating season and then
decrease gradually as heat is drawn from the
ground. For these reasons, in the middle of winter,
when the COP drop, the heat pumps can generally
only be considered as a 'pre-heating' method for
producing higher temperature heat such as domestic
hot water. In addition soil presents certain difficulties,
due to the high cost of drilling to position coils in the
ground compare to air source, although frost
formation on the evaporator in winter limits also limit
the use of air source. Though technology advances
or are needed to overcome those issues. The aims
of this project, therefore, were firstly to reduce the
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drilling length of the ground heat exchanger of the
ground source heat pumps and to maintain high
COPs of the air and ground source heat pumps from
beginning to the end of the heating season; and
secondly to develop a viable alternative evaporator
for air source heat pumps to reduce frost formation
during winter. These were achieved; the first aim
through the combination of ground loops with solarair panels or solar roof/collectors roof to ground heat
exchangers loops to reduce the length of the
boreholes, and to reduce the freezing effects around
the boreholes, hence increase or maintain a
constant temperature during heating season. The
second aim was also achieved through development
and validation of novel air source heat pump
evaporator, using Direct Expansion (DX) black flat
plate absorber or/and vacuum tubes for frost
reduction. In this thesis, in order to achieve the
above aims; four aspects of investigations have
been independently investigated as following: 1Preliminary investigation on Direct Expansion (DX)
Solar Source Heat Pump system. 2- Investigation on
the performance of the DX- PV/heat pipe heat pump
system to reduce frost and enhance the COP of the
air source heat pumps, 3- A small scale testing on
the heat injection on energy piles for residential
buildings for earth charging by means of solar
roof/collectors 4- A field trial testing of the
performance of the combination of solar-air thermal
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collectors with conventional GSHP with shorter
ground heat exchangers (48m deep) to charge the
ground and reduce freezing effects around the piles
after heating cycle. From the simulation results, the
novel PV/hp-HP system has a COP ranging from
4.65 to 6.16 with an average of 5.35. The condenser
capacity ranging from 33 to 174 W would provide the
heat source for space heating and domestic hot
water. The energy performance of the novel PV/hpheat pump was not as good as expected due to the
low solar radiation. It should be much better in some
low latitude locations with better solar radiation. The
results of this thesis have shown that the length of
ground source boreholes could be considerably
reduce by about 60% compare to conventional
boreholes using a combination of solar-air collectors
with the GSHP and the average COP of 3.7 was
achieved.
This consultation seeks views on the Government's
plans to expand the current non-domestic
Renewable Heat Incentive scheme to include air to
water heat pumps and broaden the eligibility criteria
for energy from waste. The consultation applies to
England, Scotland and Wales.
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
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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 real-world 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.
Geothermal Heat Pumps is the most comprehensive
guide to the selection, design and installation of
geothermal heat pumps available. This leading
manual presents the most recent information and
market developments in order to put any installer,
engineer or architect in the position to design, select
and install a domestic geothermal heat pump
system. Internationally respected expert Karl
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Ochsner presents the reasons to use heat pumps,
introduces basic theory and reviews the wide variety
of available heat pump models.
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 technoeconomic considerations and a look to the future
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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 stateof-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
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economic analysis.
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.
?The study presented in this report has been
performed for Nordsyn sponsored by the Nordic
Council of Ministers. The aim of this study was to
analyse if the information given on the energy labels
of air-to-water heat pumps give consumers in Nordic
countries sufficient information on energy
performance. When comparing results from field
measurements to declared values, it shows the
declared values are usually better than the field data,
especially in countries with humid climate. There
could be several reasons for this deviation as nonoptimal installations, bypass of control systems, old
field data etc. The suspicion that the deviation is due
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to that the standard tests do not take humidity
sufficiently into account could not be proved nor fully
dismissed. Recommendations are given on how this
could be further investigated, including field
measurements in Nordic countries.
FULLY ILLUSTRATED, UPDATED GUIDE TO THE
STRATEGIC DESIGN OF GREEN BUILDINGS In
the tradition of Building Construction Illustrated,
Francis D.K. Ching and Ian M. Shapiro offer a fully
illustrated guide to the theory and practice of
sustainable design. This guide provides architects,
designers, and builders in the green design
professional community a framework and detailed
strategies for designing substantively green
buildings. With a focus on sustainable sites,
approaching and reaching net-zero energy, low and
zero-water usage, minimum-impact materials and
superior indoor environmental quality, this guide
explains why we need to build green, as well as
green building theory and advancements in the
industry. This Second Edition includes: All-new case
studies featuring geographically diverse buildings
with proven zero energy performance Expanded
coverage of zero energy building design, as well as
zero water and zero waste buildings Practical
guidance for the schematic design of highperformance buildings, heating and hot water system
selection, building envelope details, and integrating
renewable energy Advanced strategies, such as the
Page 19/20

File Type PDF Air To Water Heat Pump
Installation Manual Toshiba Estia
concept of shape efficiency, and the optimal location
for stairwells in buildings Additional strategies for
affordability in green design and construction
Updated references to the latest codes and
standards This Second Edition of Green Building
Illustrated is an excellent resource for professionals,
students and those interested in the design and
construction of sustainable buildings.
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