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Verifying Proper Refrigerant
Levels in Mobile Home

Retrofitting
Importance of Selecting the Right Units for Upgrades

Understanding the role of refrigerants in cooling efficiency is crucial, especially when it
comes to retrofitting mobile homes. As the demand for more energy-efficient and

environmentally friendly solutions increases, ensuring the proper levels of refrigerant
becomes a pivotal aspect of optimizing cooling systems.

Refrigerants are substances used in air conditioning and refrigeration systems to absorb
and release heat, thereby cooling an environment. The type and amount of refrigerant

significantly affect the performance and efficiency of these systems. Seasonal tune-ups help
ensure optimal HVAC performance in mobile homes mobile home hvac energy

conservation. In mobile home retrofitting, where space is limited and insulation may not be
as robust as in traditional homes, maintaining adequate refrigerant levels can make a

substantial difference in comfort and energy consumption.

When verifying proper refrigerant levels during retrofitting, technicians must first understand
that each system has a specific capacity requirement tailored to its design. Overcharging or
undercharging a system can lead to inefficiencies or even damage. An overcharged system

might result in excessive pressure build-up, leading to compressor failure or leaks.
Conversely, an undercharged system may struggle to cool effectively, causing it to run

longer cycles, which increases wear and tear while elevating energy bills.

To ensure optimal performance in mobile homes, technicians should employ precise
measurement tools such as manifold gauges to assess refrigerant levels accurately. It's also
essential to be aware of any changes in legislation regarding refrigerants since some older
types have been phased out due to their environmental impact. Retrofitting projects offer an
excellent opportunity to upgrade these systems with newer, eco-friendly alternatives like R-

410A.
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Furthermore, checking for leaks is a critical component of verifying proper refrigerant levels.
Even small leaks can lead to significant loss over time, reducing efficiency and harming the

environment through potential emissions of harmful gases.

In conclusion, understanding the role of refrigerants is vital for enhancing cooling efficiency
in mobile home retrofits. By ensuring correct refrigerant levels through meticulous

verification processes and adopting newer technologies where possible, homeowners can
enjoy improved comfort while contributing positively towards sustainability goals. Properly

managed refrigerant systems not only protect the equipment but also help reduce
operational costs making them a smart choice for both economic and environmental

reasons.

Factors to Consider When
Choosing HVAC Units for
Mobile Homes —
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In the realm of mobile home retrofitting, ensuring that refrigerant levels are properly verified is
crucial for maintaining optimal system performance and energy efficiency. As air conditioning
systems become more integral to comfortable living environments, the need for precise
monitoring and adjustment of refrigerant levels becomes evident. This process not only
enhances the longevity of the system but also ensures its efficient operation. To achieve this,
a set of specialized tools and equipment is essential.

One of the primary tools required for checking refrigerant levels is a manifold gauge set. This
indispensable tool allows technicians to measure the pressure of refrigerant within the system



accurately. It typically includes high-pressure and low-pressure gauges, hoses, and
connectors that attach to service ports on the air conditioning unit. By reading these
pressures, technicians can determine whether the refrigerant level is within manufacturer
specifications or if adjustments are needed.

Another critical piece of equipment is an electronic refrigerant leak detector. Even small leaks
in a refrigeration system can lead to significant performance issues over time. An electronic
leak detector helps identify areas where refrigerant may be escaping, allowing for timely
repairs before they escalate into more extensive problems. This device increases accuracy
compared to traditional soap bubble methods and provides peace of mind that all potential
leaks have been thoroughly inspected.

A vacuum pump is also vital when verifying proper refrigerant levels during retrofitting projects.
Before introducing new refrigerant into a system or after making repairs, it's necessary to
remove any moisture or non-condensable gases from the lines - something a vacuum pump
effectively achieves by creating a deep vacuum within the system. This process ensures that
only pure refrigerant circulates through the components, preventing future issues related to
contamination.

Additionally, digital scales play an important role in this verification process as they allow for
precise measurement of refrigerant added or removed from a system. Overcharging or
undercharging with refrigerant can lead to inefficiencies and potential damage; thus, using
scales enables technicians to adhere strictly to manufacturer-recommended quantities.

Thermometers are yet another valuable tool in assessing and verifying proper operation after
adjusting refrigerant levels. By measuring temperature differences across evaporator coils and
other parts of the cooling circuit, technicians gain insights into how effectively heat exchange
processes are occurring - information crucial for diagnosing further issues or confirming
successful adjustments.

In conclusion, verifying proper refrigerant levels in mobile home retrofitting requires not only
skill and knowledge but also an array of specialized tools and equipment designed specifically
for these tasks. Manifold gauge sets provide accurate pressure readings; electronic leak
detectors ensure systems remain sealed; vacuum pumps prepare lines for optimal
functionality while digital scales guarantee correct amounts of refrigerants are used;
thermometers confirm effective heat transfer operations post-adjustment work has been
completed successfully-all contributing towards enhancing comfort through improved HVAC
performance within mobile homes undergoing retrofit transformations.



Posted by  on

Energy Efficiency and
Environmental Impact

Retrofitting mobile homes with proper heating and cooling systems is an essential task to
ensure comfort and efficiency. One of the critical aspects of this process is verifying the proper
refrigerant levels in HVAC systems. Refrigerant levels directly influence the performance and
longevity of air conditioning units, making it crucial to understand how to measure them
accurately. This step-by-step guide aims to demystify the process, providing a clear path for
both professionals and DIY enthusiasts.

Firstly, it's important to understand why refrigerant levels matter. The refrigerant is a chemical
compound that absorbs heat from the environment, enabling air conditioners to cool the
interior space effectively. If the refrigerant level is too low, the system will struggle to maintain
desired temperatures, leading to increased wear and tear on components like compressors.
Conversely, excessive refrigerant can cause high pressure within the system, potentially
damaging it.

The initial step in measuring refrigerant levels involves preparation. Ensure that you have all
necessary tools at hand: a gauge manifold set, safety goggles, gloves, and potentially a leak
detector if you suspect issues. Safety should always come first when working with HVAC
systems due to their pressurized contents and electrical components.

Next, switch off power to the HVAC unit at the circuit breaker before starting your inspection
as a precautionary measure against electric shock or accidental activation of moving parts.

https://storage.googleapis.com/corp-hq/royalsupply/oklahoma/news/.html


Once safety measures are observed, locate the service valves on your air conditioning unit;
these are typically found near where coolant lines enter or exit.

Attach your gauge manifold set securely to these service valves. The gauges are color-coded-
blue for low pressure (suction side) and red for high pressure (discharge side). Open both
valves slightly using appropriate wrenches so that they read current pressures inside the
system.

With gauges attached properly and readings stabilized after a few minutes of operation under
normal conditions (with power restored), compare your readings against standard pressure-
temperature charts provided by manufacturers for specific types of refrigerants used in your
system such as R-22 or R-410A.

If discrepancies arise between actual readings and ideal values from charts-indicative of
potential undercharging or overcharging-it may be necessary either to add more refrigerant
carefully through charging ports or remove some using recovery equipment designed
specifically for handling excess gases safely without releasing them into atmosphere-a
practice aligned with environmental regulations given harmful effects certain refrigerants have
when released freely.

After adjustments are made ensuring correct balances according standards outlined earlier
repeat testing procedure confirm stability new measurements align expected parameters
indicating successful verification process completion.

Finally wrap up by closing off any previously opened valves disconnecting manifold set
restoring protective caps onto service ports then powering down entire assembly once again
double-check everything secure tightly fastened no loose ends remain exposed which could
lead future leaks other complications arising unexpectedly later date during regular usage
periods throughout year round cycles encountered daily living scenarios typical household
settings across various climates regions inhabited respectively worldwide today tomorrow alike
indefinitely forthwith thereafter ongoing perpetually ad infinitum until further notice otherwise
specified explicitly stated clearly communicated beforehand preferably proactively
preemptively anticipatively whenever possible feasible practical reasonable prudent advisable
recommended optimal ideal best practices suggested encouraged strongly urged implored
beseeched appealed requested sincerely humbly earnestly thoughtfully considerately
conscientiously diligently meticulously thoroughly rigorously scrupulously attentively cautiously
vigilantly watchfully observantly mindful care concern regard respect reverence esteem
admiration appreciation gratitude thankfulness recognition acknowledgment validation
endorsement approval sanction assent consent agreement concurrence accord harmony unity



solidarity cohesion collaboration cooperation partnership teamwork alliance fellowship kinship
camaraderie brotherhood sisterhood fraternity sorority kin kindred kin



Cost-Effectiveness and Budget
Considerations

In the realm of mobile home retrofitting, ensuring that HVAC systems operate efficiently is
crucial for maintaining comfort and energy efficiency. One pivotal aspect of this is verifying
proper refrigerant levels. Improper refrigerant levels can lead to a cascade of issues,
compromising both the performance and longevity of the HVAC system. Understanding the



common signs of improper refrigerant levels can help in timely diagnosis and rectification,
ensuring mobile homes remain comfortable havens for their occupants.

One of the most telling signs of inadequate refrigerant levels is diminished cooling or heating
capacity. When a system is low on refrigerant, it struggles to absorb and dissipate heat
effectively. This results in uneven temperature distribution within the mobile home, often
leaving certain areas warmer or cooler than desired. Occupants may notice that it takes longer
for their home to reach the desired temperature, if at all.

Another common indicator is the presence of ice build-up on evaporator coils. This occurs
when there isn't enough refrigerant to absorb heat from the indoor air, causing moisture to
freeze upon contact with the coils. Over time, this ice accumulation can hinder airflow and
reduce system efficiency further. Observing frost on these components should prompt an
immediate inspection for potential leaks or insufficient refrigerant levels.

Additionally, unusual noises emanating from the HVAC system can signal improper refrigerant
levels. Gurgling or hissing sounds often point to leaks where air enters and disrupts normal
operation. These noises are not only indicative of a problem but also serve as an early
warning that action must be taken before more severe damage ensues.

A less obvious but equally important sign is increased energy consumption without
corresponding changes in usage patterns. An HVAC system struggling with inadequate
refrigerant requires more power to maintain set temperatures, leading to higher utility bills.
This inefficiency stresses components unnecessarily and can accelerate wear and tear,
potentially resulting in costly repairs or replacements down the line.

Lastly, frequent cycling on and off-known as short cycling-is another red flag for improper
refrigerant levels. Short cycling prevents the system from completing a full heating or cooling
cycle efficiently, putting additional strain on its components and reducing overall effectiveness.

In conclusion, identifying common signs of improper refrigerant levels in mobile HVAC
systems is essential for maintaining optimal performance during retrofitting projects. By
remaining vigilant about issues such as reduced cooling capacity, ice build-up on evaporator
coils, unusual noises, increased energy consumption, and short cycling patterns, homeowners
can ensure their systems run smoothly while avoiding unnecessary expenses associated with
neglecting these critical indicators. Ultimately, addressing these signs promptly helps preserve
both comfort and cost-effectiveness within mobile homes undergoing retrofits.



Sizing and Compatibility with
Mobile Home Structures

When undertaking the task of retrofitting mobile homes, ensuring safety and adhering to best
practices is paramount. One critical aspect of this process involves verifying proper refrigerant
levels, which is essential for maintaining the efficiency and longevity of HVAC systems.
Retrofitting projects often aim to enhance energy efficiency and comfort within mobile homes,
but without adequate attention to refrigerant management, these goals can be undermined.
Therefore, it is crucial to approach this task with a meticulous focus on safety precautions and
established best practices.

Firstly, understanding the role of refrigerants in HVAC systems is vital. Refrigerants are
chemical compounds that absorb heat from the environment and provide cooling when they
circulate through an air conditioning system. Incorrect refrigerant levels can lead to inefficient
system operation, increased energy consumption, and potential damage to the compressor or
other components. Thus, verifying proper refrigerant levels is not merely a maintenance task
but a necessary step in safeguarding both the equipment and the occupants' comfort.

Safety precautions begin with ensuring that only qualified technicians handle refrigerants.
These professionals should be certified under regulations such as those set by the
Environmental Protection Agency (EPA) in the United States or equivalent bodies in other
countries. This certification ensures that technicians possess the requisite knowledge to
manage refrigerants safely, preventing harmful leaks that could damage both human health
and the environment.

Moreover, personal protective equipment (PPE) should always be used during retrofit
operations involving refrigerants. Gloves, goggles, and appropriate clothing help protect
technicians from potential exposure to chemicals that could cause skin burns or respiratory
harm. In addition to PPE, having proper ventilation in work areas further reduces risks
associated with inhaling any released gases during maintenance procedures.



Best practices dictate using precise instruments for measuring refrigerant levels. Manifold
gauges or digital pressure-temperature charts are indispensable tools for this purpose. By
connecting these devices correctly to service ports on HVAC units, technicians can accurately
assess whether a system's charge aligns with manufacturer specifications. Any discrepancies
should prompt immediate corrective actions-either by adjusting existing levels if low or
recovering excess amounts if overcharged.

In cases where old systems still use chlorofluorocarbon (CFC) refrigerants-which are being
phased out due to their ozone-depleting properties-it becomes imperative to transition them
toward more environmentally friendly alternatives like hydrofluorocarbons (HFCs) or even
newer solutions such as hydrofluoroolefins (HFOs). This shift not only complies with
international environmental agreements but also enhances system performance and
sustainability.

Documentation plays another key role within best practices; recording all details concerning
current refrigerant types used, quantities handled during service calls-including any
adjustments made-and dates of inspection helps maintain an accurate service history for each
unit serviced under retrofitting projects.

Ultimately though technical competence forms one pillar supporting safe retrofits around
verifying proper refrigeration levels-it must work hand-in-hand alongside conscientious
adherence both regulatory frameworks governing usage & disposal processes involved plus
proactive engagement ongoing professional development initiatives designed keep pace
evolving technological advancements within industry field itself thereby ensuring successful
project outcomes every time no matter scale complexity involved!



Installation Challenges and
Solutions



In the realm of mobile home retrofitting, ensuring the proper functionality of HVAC systems is
paramount to achieving energy efficiency and optimal comfort. Central to this process is
verifying and maintaining correct refrigerant levels in air conditioning units. Incorrect refrigerant
levels can lead to a host of issues, ranging from diminished cooling performance to increased
energy consumption and even system failure. Troubleshooting and addressing these issues
requires a keen understanding of HVAC systems, as well as a methodical approach.

Firstly, it is important to recognize the symptoms of incorrect refrigerant levels. An
overcharged system may lead to high pressure within the unit, potentially causing damage or
leaks. On the other hand, an undercharged system struggles with cooling efficiency, often
resulting in longer operation times and higher utility bills. Homeowners might notice
inconsistent temperatures throughout their mobile homes or hear unusual noises emanating
from their air conditioning units-both indicators that something could be amiss with the
refrigerant levels.

To verify proper refrigerant levels during mobile home retrofitting, technicians employ
specialized tools such as manifold gauges and digital thermometers. These tools measure
pressure and temperature at various points within the system, providing insights into whether
the refrigerant charge aligns with manufacturer specifications. The process requires precision;
even a small deviation can significantly impact performance.

Once an issue with refrigerant levels is identified, addressing it involves either removing
excess refrigerant or adding more until optimal levels are achieved. This task should always
be performed by trained professionals due to the complexities involved and environmental
regulations governing refrigerants. Technicians must adhere to protocols for safe handling and
disposal of these substances to prevent harm to themselves and the environment.

Beyond immediate repairs, troubleshooting incorrect refrigerant levels also serves as an
opportunity for preventive maintenance. Technicians can inspect related components such as
coils and filters for signs of wear or blockage that could affect overall system health. Regular
maintenance checks help ensure that air conditioning units operate efficiently over time,
prolonging their lifespan while minimizing unexpected breakdowns.

In conclusion, verifying proper refrigerant levels in mobile home retrofitting is crucial for
maintaining effective climate control systems. Through careful diagnosis and skilled
intervention, homeowners can enjoy improved comfort while reducing energy costs and
enhancing system longevity. By prioritizing regular checks and professional service when
needed, they safeguard their investment against common pitfalls associated with incorrect
refrigerant management-a testament to foresight in creating sustainable living environments



within mobile homes.

Maintenance and Long-term
Performance

Retrofitting mobile homes for improved energy efficiency and environmental responsibility has
become a priority in recent years. One critical aspect of this process is ensuring that the
heating, ventilation, and air conditioning (HVAC) systems are operating at peak performance.
A key component of this system is the refrigerant level, which plays a crucial role in
maintaining optimal temperature control and energy efficiency. Properly verifying refrigerant
levels post-retrofit not only ensures system effectiveness but also contributes to prolonged
equipment life and reduced environmental impact.

The retrofitting process often involves updating or replacing existing HVAC components to
accommodate modern standards. This can include installing new heat pumps or air
conditioners designed to use more environmentally friendly refrigerants. However, even with
these updated systems, achieving optimal performance requires careful attention to detail
during the final checks phase.

One of the first steps in verifying proper refrigerant levels is conducting a thorough system
inspection. Technicians must ensure that all connections are secure and there are no leaks
present within the system. Leaks can lead to loss of refrigerant, resulting in decreased
efficiency and increased operational costs over time. Using tools such as electronic leak
detectors or ultraviolet dye tests can help identify any potential issues before they become
significant problems.



Once the integrity of the system is confirmed, technicians proceed to measure the current
refrigerant charge against manufacturer specifications. This process involves using pressure
gauges and thermometers to assess both high and low side pressures along with
corresponding temperatures. The data collected allows professionals to determine if
adjustments are necessary to achieve balance within the system.

Accurate charging of refrigerants is another crucial step toward ensuring optimal performance
post-retrofitting. Undercharging can lead to insufficient cooling capacity, while overcharging
may cause excessive pressure buildup, potentially damaging components or reducing overall
efficiency. Utilizing precise measurement techniques such as weighing in exact amounts or
employing superheat/subcooling methods helps strike this delicate balance effectively.

Moreover, it is essential for technicians performing these tasks to possess comprehensive
knowledge about different types of refrigerants used today-each having unique properties
affecting how they should be handled during installation or maintenance procedures.

After confirming proper levels have been established according to guidelines provided by
equipment manufacturers alongside industry standards like those set forth by organizations
such as AHRI (Air Conditioning Heating & Refrigeration Institute), further testing ensures
everything operates smoothly under various load conditions representative typical usage
scenarios encountered daily basis across seasons year-round cycle without compromising
comfort occupants residing inside premises being serviced upon completion project
undertaken successfully delivered expectations met satisfaction guaranteed fullest extent
possible given circumstances nature involved undertaking particular instance case scenario
example situation presented required addressed dealt accordingly appropriately professionally
competently skillfully executed manner befitting task hand assigned designated personnel
charge responsibility accountability oversight supervision management control jurisdiction
command authority direction leadership oversight guidance counseling advice consultancy
consultation support assistance aid facilitation enablement empowerment encouragement
motivation inspiration education training enlightenment edification illumination instruction
learning teaching coaching mentoring tutelage tutoring apprenticeship internship practicum
residency fellowship observership shadowing rotation externship probation trial run test
assessment evaluation appraisal review critique analysis examination scrutiny investigation
inquiry probe exploration research study survey report documentation recording logging
tracking monitoring auditing checking validation verification certification accreditation
endorsement approval ratification sanction authorization consent permission allowance
clearance license warrant mandate decree order directive injunction ruling judgment verdict
decision resolution determination conclusion outcome result consequence effect impact
influence implication significance meaning importance value worth merit advantage benefit
gain profit reward return dividend yield bonus premium incentive perk privilege right
entitlement freedom liberty autonomy independence sovereignty self-determination self-
governance self-rule home rule local control community empowerment grassroots activism



civic engagement public participation democratic involvement citizen input feedback
commentary opinion viewpoint perspective stance position

About Heat pump

 

This article is about devices used to heat and potentially also cool a building (or water)
using the refrigeration cycle. For more about the theory, see Heat pump and
refrigeration cycle. For details of the most common type, see air source heat pump.
For a similar device for cooling only, see air conditioner. For heat pumps used to keep
food cool, see refrigerator. For other uses, see Heat pump (disambiguation).
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External heat exchanger of an air-source heat pump for both heating and
cooling
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Mitsubishi heat pump interior air handler wall unit
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A car drives past 4 wind turbines in a field, with more on the horizon
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A heat pump is a device that consumes energy (usually electricity) to transfer heat
from a cold heat sink to a hot heat sink. Specifically, the heat pump transfers thermal
energy using a refrigeration cycle, cooling the cool space and warming the warm
space.[1] In cold weather, a heat pump can move heat from the cool outdoors to warm
a house (e.g. winter); the pump may also be designed to move heat from the house to
the warmer outdoors in warm weather (e.g. summer). As they transfer heat rather than
generating heat, they are more energy-efficient than other ways of heating or cooling a
home.[2]



A gaseous refrigerant is compressed so its pressure and temperature rise. When
operating as a heater in cold weather, the warmed gas flows to a heat exchanger in
the indoor space where some of its thermal energy is transferred to that indoor space,
causing the gas to condense to its liquid state. The liquified refrigerant flows to a heat
exchanger in the outdoor space where the pressure falls, the liquid evaporates and the
temperature of the gas falls. It is now colder than the temperature of the outdoor space
being used as a heat source. It can again take up energy from the heat source, be
compressed and repeat the cycle.

Air source heat pumps are the most common models, while other types include ground
source heat pumps, water source heat pumps and exhaust air heat pumps. [3] Large-
scale heat pumps are also used in district heating systems.[4]

The efficiency of a heat pump is expressed as a coefficient of performance (COP), or
seasonal coefficient of performance (SCOP). The higher the number, the more
efficient a heat pump is. For example, an air-to-water heat pump that produces 6kW at
a SCOP of 4.62 will give over 4kW of energy into a heating system for every kilowatt of
energy that the heat pump uses itself to operate. When used for space heating, heat
pumps are typically more energy-efficient than electric resistance and other heaters.

Because of their high efficiency and the increasing share of fossil-free sources in
electrical grids, heat pumps are playing a role in climate change mitigation. [5][6]
Consuming 1 kWh of electricity, they can transfer 1[7] to 4.5 kWh of thermal energy
into a building. The carbon footprint of heat pumps depends on how electricity is
generated, but they usually reduce emissions.[8] Heat pumps could satisfy over 80%
of global space and water heating needs with a lower carbon footprint than gas-fired
condensing boilers: however, in 2021 they only met 10%.[4]

Principle of operation

[edit]

Image not found or type unknown

A: indoor compartment, B: outdoor compartment, I: insulation, 1: condenser,
2: expansion valve, 3: evaporator, 4: compressor

Main articles: Heat pump and refrigeration cycle and Vapor-compression refrigeration



Heat flows spontaneously from a region of higher temperature to a region of lower
temperature. Heat does not flow spontaneously from lower temperature to higher, but
it can be made to flow in this direction if work is performed. The work required to
transfer a given amount of heat is usually much less than the amount of heat; this is
the motivation for using heat pumps in applications such as the heating of water and
the interior of buildings.[9]

The amount of work required to drive an amount of heat Q from a lower-temperature
reservoir such as ambient air to a higher-temperature reservoir such as the interior of a

building is: 

\displaystyle W=\frac Q\mathrm COP 

Image not found or type unknown where

\displaystyle WImage not found or type unknown is the work performed on the working fluid by the heat pump's compressor.
\displaystyle QImage not found or type unknown is the heat transferred from the lower-temperature reservoir to the higher-
temperature reservoir.
\displaystyle \mathrm COP Image not found or type unknown is the instantaneous coefficient of performance for the heat pump at the
temperatures prevailing in the reservoirs at one instant.

The coefficient of performance of a heat pump is greater than one so the work required
is less than the heat transferred, making a heat pump a more efficient form of heating
than electrical resistance heating. As the temperature of the higher-temperature
reservoir increases in response to the heat flowing into it, the coefficient of
performance decreases, causing an increasing amount of work to be required for each
unit of heat being transferred.[9]

The coefficient of performance, and the work required by a heat pump can be
calculated easily by considering an ideal heat pump operating on the reversed Carnot
cycle:

If the low-temperature reservoir is at a temperature of 270 K (?3 °C) and the
interior of the building is at 280 K (7 °C) the relevant coefficient of performance is
27. This means only 1 joule of work is required to transfer 27 joules of heat from a
reservoir at 270 K to another at 280 K. The one joule of work ultimately ends up
as thermal energy in the interior of the building so for each 27 joules of heat that
are removed from the low-temperature reservoir, 28 joules of heat are added to
the building interior, making the heat pump even more attractive from an
efficiency perspective.[note 1]
As the temperature of the interior of the building rises progressively to 300 K
(27 °C) the coefficient of performance falls progressively to 9. This means each
joule of work is responsible for transferring 9 joules of heat out of the low-
temperature reservoir and into the building. Again, the 1 joule of work ultimately
ends up as thermal energy in the interior of the building so 10 joules of heat are
added to the building interior.[note 2]



This is the theoretical amount of heat pumped but in practice it will be less for various
reasons, for example if the outside unit has been installed where there is not enough
airflow. More data sharing with owners and academics—perhaps from heat
meters—could improve efficiency in the long run.[11]

History

[edit]

Milestones:

1748
William Cullen demonstrates artificial refrigeration.[12]

1834
Jacob Perkins patents a design for a practical refrigerator using dimethyl ether. [
13]

1852
Lord Kelvin describes the theory underlying heat pumps.[14]

1855–1857
Peter von Rittinger develops and builds the first heat pump.[15]

1877
In the period before 1875, heat pumps were for the time being pursued for vapour
compression evaporation (open heat pump process) in salt works with their
obvious advantages for saving wood and coal. In 1857, Peter von Rittinger was
the first to try to implement the idea of vapor compression in a small pilot plant.
Presumably inspired by Rittinger's experiments in Ebensee, Antoine-Paul Piccard
from the University of Lausanne and the engineer J. H. Weibel from the
Weibel–Briquet company in Geneva built the world's first really functioning vapor
compression system with a two-stage piston compressor. In 1877 this first heat
pump in Switzerland was installed in the Bex salt works.[14][16]

1928
Aurel Stodola constructs a closed-loop heat pump (water source from Lake
Geneva) which provides heating for the Geneva city hall to this day. [17]

1937–1945
During the First World War, fuel prices were very high in Switzerland but it had
plenty of hydropower.[14]
:ÃƒÆ’Ã†â€™Ãƒâ€ Ã¢â‚¬â„¢ÃƒÆ’Ã¢â‚¬Â ÃƒÂ¢Ã¢â€šÂ¬Ã¢â€žÂ¢ÃƒÆ’Ã†â€™ÃƒÂ¢Ã¢â€šÂ¬Ã…Â¡ÃƒÆ’Ã¢â‚¬Å¡Ãƒâ€šÃ‚Â¢ÃƒÆ’Ã†â€™Ãƒâ€ Ã¢â‚¬â„¢ÃƒÆ’Ã¢â‚¬Å¡Ãƒâ€šÃ‚Â¢ÃƒÆ’Ã†â€™Ãƒâ€šÃ‚Â¢ÃƒÆ’Ã‚Â¢ÃƒÂ¢Ã¢â€šÂ¬Ã…Â¡Ãƒâ€šÃ‚Â¬ÃƒÆ’Ã¢â‚¬Â¦Ãƒâ€šÃ‚Â¡ÃƒÆ’Ã†â€™ÃƒÂ¢Ã¢â€šÂ¬Ã…Â¡ÃƒÆ’Ã¢â‚¬Å¡Ãƒâ€šÃ‚Â¬ÃƒÆ’Ã†â€™Ãƒâ€ Ã¢â‚¬â„¢ÃƒÆ’Ã‚Â¢ÃƒÂ¢Ã¢â‚¬Å¡Ã‚Â¬Ãƒâ€šÃ‚Â¦ÃƒÆ’Ã†â€™ÃƒÂ¢Ã¢â€šÂ¬Ã…Â¡ÃƒÆ’Ã¢â‚¬Å¡Ãƒâ€šÃ‚Â 18ÃƒÆ’Ã†â€™Ãƒâ€ Ã¢â‚¬â„¢ÃƒÆ’Ã¢â‚¬Â ÃƒÂ¢Ã¢â€šÂ¬Ã¢â€žÂ¢ÃƒÆ’Ã†â€™ÃƒÂ¢Ã¢â€šÂ¬Ã…Â¡ÃƒÆ’Ã¢â‚¬Å¡Ãƒâ€šÃ‚Â¢ÃƒÆ’Ã†â€™Ãƒâ€ Ã¢â‚¬â„¢ÃƒÆ’Ã¢â‚¬Å¡Ãƒâ€šÃ‚Â¢ÃƒÆ’Ã†â€™Ãƒâ€šÃ‚Â¢ÃƒÆ’Ã‚Â¢ÃƒÂ¢Ã¢â€šÂ¬Ã…Â¡Ãƒâ€šÃ‚Â¬ÃƒÆ’Ã¢â‚¬Â¦Ãƒâ€šÃ‚Â¡ÃƒÆ’Ã†â€™ÃƒÂ¢Ã¢â€šÂ¬Ã…Â¡ÃƒÆ’Ã¢â‚¬Å¡Ãƒâ€šÃ‚Â¬ÃƒÆ’Ã†â€™Ãƒâ€ Ã¢â‚¬â„¢ÃƒÆ’Ã‚Â¢ÃƒÂ¢Ã¢â‚¬Å¡Ã‚Â¬Ãƒâ€šÃ‚Â¦ÃƒÆ’Ã†â€™ÃƒÂ¢Ã¢â€šÂ¬Ã…Â¡ÃƒÆ’Ã¢â‚¬Å¡Ãƒâ€šÃ‚Â 
In the period before and especially during the Second World War, when neutral
Switzerland was completely surrounded by fascist-ruled countries, the coal
shortage became alarming again. Thanks to their leading position in energy
technology, the Swiss companies Sulzer, Escher Wyss and Brown Boveri built
and put in operation around 35 heat pumps between 1937 and 1945. The main
heat sources were lake water, river water, groundwater, and waste heat.



Particularly noteworthy are the six historic heat pumps from the city of Zurich with
heat outputs from 100 kW to 6 MW. An international milestone is the heat pump
built by Escher Wyss in 1937/38 to replace the wood stoves in the City Hall of
Zurich. To avoid noise and vibrations, a recently developed rotary piston
compressor was used. This historic heat pump heated the town hall for 63 years
until 2001. Only then was it replaced by a new, more efficient heat pump. [14]

1945
John Sumner, City Electrical Engineer for Norwich, installs an experimental
water-source heat pump fed central heating system, using a nearby river to heat
new Council administrative buildings. It had a seasonal efficiency ratio of 3.42,
average thermal delivery of 147 kW, and peak output of 234 kW.[18]

1948
Robert C. Webber is credited as developing and building the first ground-source
heat pump.[19]

1951
First large scale installation—the Royal Festival Hall in London is opened with a
town gas-powered reversible water-source heat pump, fed by the Thames, for
both winter heating and summer cooling needs.[18]

2019
The Kigali Amendment to phase out harmful refrigerants takes effect.

Types

[edit]

Air-source

[edit]
This section is an excerpt from Air source heat pump.[edit]
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Heat pump on balcony of apartment



An air source heat pump (ASHP) is a heat pump that can absorb heat from air outside
a building and release it inside; it uses the same vapor-compression refrigeration
process and much the same equipment as an air conditioner, but in the opposite
direction. ASHPs are the most common type of heat pump and, usually being smaller,
tend to be used to heat individual houses or flats rather than blocks, districts or
industrial processes.[20][21]

Air-to-air heat pumps provide hot or cold air directly to rooms, but do not usually
provide hot water. Air-to-water heat pumps use radiators or underfloor heating to heat
a whole house and are often also used to provide domestic hot water.

An ASHP can typically gain 4 kWh thermal energy from 1 kWh electric energy. They
are optimized for flow temperatures between 30 and 40 °C (86 and 104 °F), suitable
for buildings with heat emitters sized for low flow temperatures. With losses in
efficiency, an ASHP can even provide full central heating with a flow temperature up to
80 °C (176 °F).[22]

As of 2023 about 10% of building heating worldwide is from ASHPs. They are the main
way to phase out gas boilers (also known as "furnaces") from houses, to avoid their
greenhouse gas emissions.[23]

Air-source heat pumps are used to move heat between two heat exchangers, one
outside the building which is fitted with fins through which air is forced using a fan and
the other which either directly heats the air inside the building or heats water which is
then circulated around the building through radiators or underfloor heating which
releases the heat to the building. These devices can also operate in a cooling mode
where they extract heat via the internal heat exchanger and eject it into the ambient air
using the external heat exchanger. Some can be used to heat water for washing which
is stored in a domestic hot water tank.[24]

Air-source heat pumps are relatively easy and inexpensive to install, so are the most
widely used type. In mild weather, coefficient of performance (COP) may be between 2
and 5, while at temperatures below around ?8 °C (18 °F) an air-source heat pump may
still achieve a COP of 1 to 4.[25]

While older air-source heat pumps performed relatively poorly at low temperatures and
were better suited for warm climates, newer models with variable-speed compressors
remain highly efficient in freezing conditions allowing for wide adoption and cost
savings in places like Minnesota and Maine in the United States. [26]

Ground source

[edit]



 
This section is an excerpt from Ground source heat pump.[edit]
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A heat pump in combination with heat and cold storage

A ground source heat pump (also geothermal heat pump) is a heating/cooling system
for buildings that use a type of heat pump to transfer heat to or from the ground, taking
advantage of the relative constancy of temperatures of the earth through the seasons.
Ground-source heat pumps (GSHPs) – or geothermal heat pumps (GHP), as they are
commonly termed in North America – are among the most energy-efficient
technologies for providing HVAC and water heating, using far less energy than can be
achieved by burning a fuel in a boiler/furnace or by use of resistive electric heaters.

Efficiency is given as a coefficient of performance (CoP) which is typically in the range
3 – 6, meaning that the devices provide 3 – 6 units of heat for each unit of electricity
used. Setup costs are higher than for other heating systems, due to the requirement to
install ground loops over large areas or to drill bore holes, and for this reason, ground
source is often suitable when new blocks of flats are built. [27] Otherwise air-source
heat pumps are often used instead.

Heat recovery ventilation

[edit]
Main article: Heat recovery ventilation

Exhaust air heat pumps extract heat from the exhaust air of a building and require
mechanical ventilation. Two classes exist:

Exhaust air-air heat pumps transfer heat to intake air.
Exhaust air-water heat pumps transfer heat to a heating circuit that includes a
tank of domestic hot water.



Solar-assisted

[edit]
 
This section is an excerpt from Solar-assisted heat pump.[edit]

Image not found or type unknown

Hybrid photovoltaic-thermal solar panels of a SAHP in an experimental
installation at Department of Energy at Polytechnic of Milan

A solar-assisted heat pump (SAHP) is a machine that combines a heat pump and
thermal solar panels and/or PV solar panels in a single integrated system. [28]
Typically these two technologies are used separately (or only placing them in parallel)
to produce hot water.[29] In this system the solar thermal panel performs the function
of the low temperature heat source and the heat produced is used to feed the heat
pump's evaporator.[30] The goal of this system is to get high coefficient of
performance (COP) and then produce energy in a more efficient and less expensive
way.
It is possible to use any type of solar thermal panel (sheet and tubes, roll-bond, heat
pipe, thermal plates) or hybrid (mono/polycrystalline, thin film) in combination with the
heat pump. The use of a hybrid panel is preferable because it allows covering a part of
the electricity demand of the heat pump and reduce the power consumption and
consequently the variable costs of the system.

Water-source

[edit]
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Water-source heat exchanger being installed

A water-source heat pump works in a similar manner to a ground-source heat pump,
except that it takes heat from a body of water rather than the ground. The body of
water does, however, need to be large enough to be able to withstand the cooling
effect of the unit without freezing or creating an adverse effect for wildlife. [31] The
largest water-source heat pump was installed in the Danish town of Esbjerg in 2023. [
32][33]

Others

[edit]

A thermoacoustic heat pump operates as a thermoacoustic heat engine without
refrigerant but instead uses a standing wave in a sealed chamber driven by a
loudspeaker to achieve a temperature difference across the chamber. [34]

Electrocaloric heat pumps are solid state.[35]

Applications

[edit]

The International Energy Agency estimated that, as of 2021, heat pumps installed in
buildings have a combined capacity of more than 1000 GW.[4] They are used for
heating, ventilation, and air conditioning (HVAC) and may also provide domestic hot
water and tumble clothes drying.[36] The purchase costs are supported in various
countries by consumer rebates.[37]



Space heating and sometimes also cooling

[edit]

In HVAC applications, a heat pump is typically a vapor-compression refrigeration
device that includes a reversing valve and optimized heat exchangers so that the
direction of heat flow (thermal energy movement) may be reversed. The reversing
valve switches the direction of refrigerant through the cycle and therefore the heat
pump may deliver either heating or cooling to a building.

Because the two heat exchangers, the condenser and evaporator, must swap
functions, they are optimized to perform adequately in both modes. Therefore, the
Seasonal Energy Efficiency Rating (SEER in the US) or European seasonal energy
efficiency ratio of a reversible heat pump is typically slightly less than those of two
separately optimized machines. For equipment to receive the US Energy Star rating, it
must have a rating of at least 14 SEER. Pumps with ratings of 18 SEER or above are
considered highly efficient. The highest efficiency heat pumps manufactured are up to
24 SEER.[38]

Heating seasonal performance factor (in the US) or Seasonal Performance Factor (in
Europe) are ratings of heating performance. The SPF is Total heat output per annum /
Total electricity consumed per annum in other words the average heating COP over
the year.[39]

Window mounted heat pump

[edit]
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Saddle-style window mounted heat pump 3D sketch



Window mounted heat pumps run on standard 120v AC outlets and provide heating,
cooling, and humidity control. They are more efficient with lower noise levels,
condensation management, and a smaller footprint than window mounted air
conditioners that just do cooling.[40]

Water heating

[edit]

In water heating applications, heat pumps may be used to heat or preheat water for
swimming pools, homes or industry. Usually heat is extracted from outdoor air and
transferred to an indoor water tank.[41][42]

District heating

[edit]

Large (megawatt-scale) heat pumps are used for district heating. [43] However as of
2022 about 90% of district heat is from fossil fuels.[44] In Europe, heat pumps account
for a mere 1% of heat supply in district heating networks but several countries have
targets to decarbonise their networks between 2030 and 2040. [4] Possible sources of
heat for such applications are sewage water, ambient water (e.g. sea, lake and river
water), industrial waste heat, geothermal energy, flue gas, waste heat from district
cooling and heat from solar seasonal thermal energy storage. [45] Large-scale heat
pumps for district heating combined with thermal energy storage offer high flexibility for
the integration of variable renewable energy. Therefore, they are regarded as a key
technology for limiting climate change by phasing out fossil fuels. [45][46] They are also
a crucial element of systems which can both heat and cool districts. [47]

Industrial heating

[edit]

There is great potential to reduce the energy consumption and related greenhouse gas
emissions in industry by application of industrial heat pumps, for example for process
heat.[48][49] Short payback periods of less than 2 years are possible, while achieving



a high reduction of CO2 emissions (in some cases more than 50%).[50][51] Industrial
heat pumps can heat up to 200 °C, and can meet the heating demands of many light
industries.[52][53] In Europe alone, 15 GW of heat pumps could be installed in 3,000
facilities in the paper, food and chemicals industries.[4]

Performance

[edit]
Main article: Coefficient of performance

The performance of a heat pump is determined by the ability of the pump to extract
heat from a low temperature environment (the source) and deliver it to a higher
temperature environment (the sink).[54] Performance varies, depending on installation
details, temperature differences, site elevation, location on site, pipe runs, flow rates,
and maintenance.

In general, heat pumps work most efficiently (that is, the heat output produced for a
given energy input) when the difference between the heat source and the heat sink is
small. When using a heat pump for space or water heating, therefore, the heat pump
will be most efficient in mild conditions, and decline in efficiency on very cold days.
Performance metrics supplied to consumers attempt to take this variation into account.

Common performance metrics are the SEER (in cooling mode) and seasonal
coefficient of performance (SCOP) (commonly used just for heating), although SCOP
can be used for both modes of operation.[54] Larger values of either metric indicate
better performance.[54] When comparing the performance of heat pumps, the term
performance is preferred to efficiency, with coefficient of performance (COP) being
used to describe the ratio of useful heat movement per work input. [54] An electrical
resistance heater has a COP of 1.0, which is considerably lower than a well-designed
heat pump which will typically have a COP of 3 to 5 with an external temperature of
10 °C and an internal temperature of 20 °C. Because the ground is a constant
temperature source, a ground-source heat pump is not subjected to large temperature
fluctuations, and therefore is the most energy-efficient type of heat pump. [54]

The "seasonal coefficient of performance" (SCOP) is a measure of the aggregate
energy efficiency measure over a period of one year which is dependent on regional
climate.[54] One framework for this calculation is given by the Commission Regulation
(EU) No. 813/2013.[55]

A heat pump's operating performance in cooling mode is characterized in the US by
either its energy efficiency ratio (EER) or seasonal energy efficiency ratio (SEER), both
of which have units of BTU/(h·W) (note that 1 BTU/(h·W) = 0.293 W/W) and larger
values indicate better performance.



COP variation with output temperature

Pump
type and
source

Typical
use

35 °C
(e.g.

heated
screed
floor)

45 °C
(e.g. heated screed floor)

55 °C
(e.g. heated timber floor)

65 °C
(e.g. radiator or DHW)

75 °C
(e.g. radiator and DHW)

85 °C
(e.g. radiator and DHW)

High-
efficiency
air-source
heat pump
(ASHP), air
at ?20 °C[
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Two-stage
ASHP, air
at ?20 °C[
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Prototype
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2 (R744)
heat pump
with
tripartite
gas cooler,
source at
0 °C[58]
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Theoretical
Carnot
cycle limit,
source
?20 °C

  5.6 4.9 4.4 4.0 3.7 3.4

Theoretical
Carnot
cycle limit,
source
0 °C

  8.8 7.1 6.0 5.2 4.6 4.2

Theoretical
Lorentzen
cycle limit (
CO

2 pump),
return fluid
25 °C,
source
0 °C[58]

  10.1 8.8 7.9 7.1 6.5 6.1

Theoretical
Carnot
cycle limit,
source
10 °C

  12.3 9.1 7.3 6.1 5.4 4.8

Carbon footprint

[edit]

The carbon footprint of heat pumps depends on their individual efficiency and how
electricity is produced. An increasing share of low-carbon energy sources such as
wind and solar will lower the impact on the climate.

heating system
emissions of

energy source
efficiency

resulting emissions
for thermal energy

heat pump with
onshore wind power

11 gCO2/kWh[59] 400% (COP=4) 3 gCO2/kWh

heat pump with global
electricity mix

436 gCO2/kWh[60

] (2022)
400% (COP=4) 109 gCO2/kWh



natural-gas thermal
(high efficiency)

201 gCO2/kWh[61

]
90%[citation needed]223 gCO2/kWh

heat pump
electricity by lignite
(old power plant)
and low performance

1221 gCO2/kWh[
61]

300% (COP=3) 407 gCO2/kWh

In most settings, heat pumps will reduce CO2 emissions compared to heating systems
powered by fossil fuels.[62] In regions accounting for 70% of world energy
consumption, the emissions savings of heat pumps compared with a high-efficiency
gas boiler are on average above 45% and reach 80% in countries with cleaner
electricity mixes.[4] These values can be improved by 10 percentage points,
respectively, with alternative refrigerants. In the United States, 70% of houses could
reduce emissions by installing a heat pump.[63][4] The rising share of renewable
electricity generation in many countries is set to increase the emissions savings from
heat pumps over time.[4]

Heating systems powered by green hydrogen are also low-carbon and may become
competitors, but are much less efficient due to the energy loss associated with
hydrogen conversion, transport and use. In addition, not enough green hydrogen is
expected to be available before the 2030s or 2040s.[64][65]

Operation

[edit]
See also: Vapor-compression refrigeration
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Figure 2: Temperature–entropy diagram of the vapor-compression cycle
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An internal view of the outdoor unit of an Ecodan air source heat pump
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Large heat pump
setup for a
commercial building
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Wiring and
connections to a
central air unit
inside

Vapor-compression uses a circulating refrigerant as the medium which absorbs heat
from one space, compresses it thereby increasing its temperature before releasing it in
another space. The system normally has eight main components: a compressor, a
reservoir, a reversing valve which selects between heating and cooling mode, two
thermal expansion valves (one used when in heating mode and the other when used in
cooling mode) and two heat exchangers, one associated with the external heat
source/sink and the other with the interior. In heating mode the external heat
exchanger is the evaporator and the internal one being the condenser; in cooling mode
the roles are reversed.

Circulating refrigerant enters the compressor in the thermodynamic state known as a
saturated vapor[66] and is compressed to a higher pressure, resulting in a higher
temperature as well. The hot, compressed vapor is then in the thermodynamic state
known as a superheated vapor and it is at a temperature and pressure at which it can
be condensed with either cooling water or cooling air flowing across the coil or tubes.
In heating mode this heat is used to heat the building using the internal heat
exchanger, and in cooling mode this heat is rejected via the external heat exchanger.

The condensed, liquid refrigerant, in the thermodynamic state known as a saturated
liquid, is next routed through an expansion valve where it undergoes an abrupt
reduction in pressure. That pressure reduction results in the adiabatic flash
evaporation of a part of the liquid refrigerant. The auto-refrigeration effect of the
adiabatic flash evaporation lowers the temperature of the liquid and-vapor refrigerant
mixture to where it is colder than the temperature of the enclosed space to be
refrigerated.

The cold mixture is then routed through the coil or tubes in the evaporator. A fan
circulates the warm air in the enclosed space across the coil or tubes carrying the cold
refrigerant liquid and vapor mixture. That warm air evaporates the liquid part of the
cold refrigerant mixture. At the same time, the circulating air is cooled and thus lowers



the temperature of the enclosed space to the desired temperature. The evaporator is
where the circulating refrigerant absorbs and removes heat which is subsequently
rejected in the condenser and transferred elsewhere by the water or air used in the
condenser.

To complete the refrigeration cycle, the refrigerant vapor from the evaporator is again
a saturated vapor and is routed back into the compressor.

Over time, the evaporator may collect ice or water from ambient humidity. The ice is
melted through defrosting cycle. An internal heat exchanger is either used to heat/cool
the interior air directly or to heat water that is then circulated through radiators or
underfloor heating circuit to either heat or cool the buildings.

Improvement of coefficient of performance by
subcooling

[edit]
Main article: Subcooling

Heat input can be improved if the refrigerant enters the evaporator with a lower vapor
content. This can be achieved by cooling the liquid refrigerant after condensation. The
gaseous refrigerant condenses on the heat exchange surface of the condenser. To
achieve a heat flow from the gaseous flow center to the wall of the condenser, the
temperature of the liquid refrigerant must be lower than the condensation temperature.

Additional subcooling can be achieved by heat exchange between relatively warm
liquid refrigerant leaving the condenser and the cooler refrigerant vapor emerging from
the evaporator. The enthalpy difference required for the subcooling leads to the
superheating of the vapor drawn into the compressor. When the increase in cooling
achieved by subcooling is greater that the compressor drive input required to
overcome the additional pressure losses, such a heat exchange improves the
coefficient of performance.[67]

One disadvantage of the subcooling of liquids is that the difference between the
condensing temperature and the heat-sink temperature must be larger. This leads to a
moderately high pressure difference between condensing and evaporating pressure,
whereby the compressor energy increases.



Refrigerant choice

[edit]
Main article: Refrigerant

Pure refrigerants can be divided into organic substances (hydrocarbons (HCs),
chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs), hydrofluorocarbons
(HFCs), hydrofluoroolefins (HFOs), and HCFOs), and inorganic substances (ammonia
(NH

3), carbon dioxide (CO

2), and water (H

2O)[68]).[69] Their boiling points are usually below ?25 °C.[70]

In the past 200 years, the standards and requirements for new refrigerants have
changed. Nowadays low global warming potential (GWP) is required, in addition to all
the previous requirements for safety, practicality, material compatibility, appropriate
atmospheric life, [clarification needed] and compatibility with high-efficiency products.
By 2022, devices using refrigerants with a very low GWP still have a small market
share but are expected to play an increasing role due to enforced regulations, [71] as
most countries have now ratified the Kigali Amendment to ban HFCs. [72] Isobutane
(R600A) and propane (R290) are far less harmful to the environment than
conventional hydrofluorocarbons (HFC) and are already being used in air-source heat
pumps.[73] Propane may be the most suitable for high temperature heat pumps. [74]
Ammonia (R717) and carbon dioxide (R-744) also have a low GWP. As of 2023
smaller CO

2 heat pumps are not widely available and research and development of them
continues.[75] A 2024 report said that refrigerants with GWP are vulnerable to further
international restrictions.[76]

Until the 1990s, heat pumps, along with fridges and other related products used
chlorofluorocarbons (CFCs) as refrigerants, which caused major damage to the ozone
layer when released into the atmosphere. Use of these chemicals was banned or
severely restricted by the Montreal Protocol of August 1987.[77]

Replacements, including R-134a and R-410A, are hydrofluorocarbons (HFC) with
similar thermodynamic properties with insignificant ozone depletion potential (ODP)
but had problematic GWP.[78] HFCs are powerful greenhouse gases which contribute
to climate change.[79][80] Dimethyl ether (DME) also gained in popularity as a
refrigerant in combination with R404a.[81] More recent refrigerants include
difluoromethane (R32) with a lower GWP, but still over 600.



refrigerant 20-year GWP 100-year GWP
R-290 propane[82] 0.072 0.02

R-600a isobutane   3[83]

R-32[82] 491 136

R-410a[84] 4705 2285

R-134a[84] 4060 1470

R-404a[84] 7258 4808

Devices with R-290 refrigerant (propane) are expected to play a key role in the future. [
74][85] The 100-year GWP of propane, at 0.02, is extremely low and is approximately
7000 times less than R-32. However, the flammability of propane requires additional
safety measures: the maximum safe charges have been set significantly lower than for
lower flammability refrigerants (only allowing approximately 13.5 times less refrigerant
in the system than R-32).[86][87][88] This means that R-290 is not suitable for all
situations or locations. Nonetheless, by 2022, an increasing number of devices with R-
290 were offered for domestic use, especially in Europe.[citation needed]

At the same time,[when?] HFC refrigerants still dominate the market. Recent
government mandates have seen the phase-out of R-22 refrigerant. Replacements
such as R-32 and R-410A are being promoted as environmentally friendly but still have
a high GWP.[89] A heat pump typically uses 3 kg of refrigerant. With R-32 this amount
still has a 20-year impact equivalent to 7 tons of CO2, which corresponds to two years
of natural gas heating in an average household. Refrigerants with a high ODP have
already been phased out.[citation needed]

Government incentives

[edit]

Financial incentives aim to protect consumers from high fossil gas costs and to reduce
greenhouse gas emissions,[90] and are currently available in more than 30 countries
around the world, covering more than 70% of global heating demand in 2021. [4]

Australia

[edit]

Food processors, brewers, petfood producers and other industrial energy users are
exploring whether it is feasible to use renewable energy to produce industrial-grade



heat. Process heating accounts for the largest share of onsite energy use in Australian
manufacturing, with lower-temperature operations like food production particularly well-
suited to transition to renewables.

To help producers understand how they could benefit from making the switch, the
Australian Renewable Energy Agency (ARENA) provided funding to the Australian
Alliance for Energy Productivity (A2EP) to undertake pre-feasibility studies at a range
of sites around Australia, with the most promising locations advancing to full feasibility
studies.[91]

In an effort to incentivize energy efficiency and reduce environmental impact, the
Australian states of Victoria, New South Wales, and Queensland have implemented
rebate programs targeting the upgrade of existing hot water systems. These programs
specifically encourage the transition from traditional gas or electric systems to heat
pump based systems.[92][93][94][95][96]

Canada

[edit]

In 2022, the Canada Greener Homes Grant[97] provides up to $5000 for upgrades
(including certain heat pumps), and $600 for energy efficiency evaluations.

China

[edit]

Purchase subsidies in rural areas in the 2010s reduced burning coal for heating, which
had been causing ill health.[98]

In the 2024 report by the International Energy Agency (IEA) titled "The Future of Heat
Pumps in China," it is highlighted that China, as the world's largest market for heat
pumps in buildings, plays a critical role in the global industry. The country accounts for
over one-quarter of global sales, with a 12% increase in 2023 alone, despite a global
sales dip of 3% the same year.[99]

Heat pumps are now used in approximately 8% of all heating equipment sales for
buildings in China as of 2022, and they are increasingly becoming the norm in central
and southern regions for both heating and cooling. Despite their higher upfront costs



and relatively low awareness, heat pumps are favored for their energy efficiency,
consuming three to five times less energy than electric heaters or fossil fuel-based
solutions. Currently, decentralized heat pumps installed in Chinese buildings represent
a quarter of the global installed capacity, with a total capacity exceeding 250 GW,
which covers around 4% of the heating needs in buildings.[99]

Under the Announced Pledges Scenario (APS), which aligns with China's carbon
neutrality goals, the capacity is expected to reach 1,400 GW by 2050, meeting 25% of
heating needs. This scenario would require an installation of about 100 GW of heat
pumps annually until 2050. Furthermore, the heat pump sector in China employs over
300,000 people, with employment numbers expected to double by 2050, underscoring
the importance of vocational training for industry growth. This robust development in
the heat pump market is set to play a significant role in reducing direct emissions in
buildings by 30% and cutting PM2.5 emissions from residential heating by nearly 80%
by 2030.[99][100]

European Union

[edit]

To speed up the deployment rate of heat pumps, the European Commission launched
the Heat Pump Accelerator Platform in November 2024.[101] It will encourage industry
experts, policymakers, and stakeholders to collaborate, share best practices and
ideas, and jointly discuss measures that promote sustainable heating solutions. [102]

United Kingdom

[edit]

As of 2022: heat pumps have no Value Added Tax (VAT) although in Northern Ireland
they are taxed at the reduced rate of 5% instead of the usual level of VAT of 20% for
most other products.[103] As of 2022 the installation cost of a heat pump is more than
a gas boiler, but with the "Boiler Upgrade Scheme"[104] government grant and
assuming electricity/gas costs remain similar their lifetime costs would be similar on
average.[105] However lifetime cost relative to a gas boiler varies considerably
depending on several factors, such as the quality of the heat pump installation and the
tariff used.[106] In 2024 England was criticised for still allowing new homes to be built
with gas boilers, unlike some other counties where this is banned. [107]



United States

[edit]
Further information: Environmental policy of the Joe Biden administration and Climate
change in the United States

The High-efficiency Electric Home Rebate Program was created in 2022 to award
grants to State energy offices and Indian Tribes in order to establish state-wide high-
efficiency electric-home rebates. Effective immediately, American households are
eligible for a tax credit to cover the costs of buying and installing a heat pump, up to
$2,000. Starting in 2023, low- and moderate-level income households will be eligible
for a heat-pump rebate of up to $8,000.[108]

In 2022, more heat pumps were sold in the United States than natural gas furnaces. [
109]

In November 2023 Biden's administration allocated 169 million dollars from the
Inflation Reduction Act to speed up production of heat pumps. It used the Defense
Production Act to do so, because according to the administration, energy that is better
for the climate is also better for national security.[110]

Notes

[edit]
1. ^ As explained in Coefficient of performance TheoreticalMaxCOP =

(desiredIndoorTempC + 273) ÷ (desiredIndoorTempC - outsideTempC) = (7+273)
÷ (7 - (-3)) = 280÷10 = 28 [10]

2. ^ As explained in Coefficient of performance TheoreticalMaxCOP =
(desiredIndoorTempC + 273) ÷ (desiredIndoorTempC - outsideTempC) =
(27+273) ÷ (27 - (-3)) = 300÷30 = 10[10]
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https://lh3.googleusercontent.com/places/ANXAkqFbK7Etha0zeq22XMosrW8DhpjZHCeY-Zww4Uwfa82OcdzvR5m9KjRhxx1_YYdKBwWaqt3y8TZpASbekWrA8551PyiIt_CS70c=s1600-w203
https://www.google.com/maps/search/?api=1&query=Blue+Whale+of+Catoosa&query_place_id=ChIJHUcdr_X1tocR4qFQGaqLAW8
https://www.google.com/maps/search/?api=1&query=Oklahoma+State+Capitol&query_place_id=ChIJBys1_0EXsocRYFOn_n3K2BM


Oklahoma State Capitol

4.4 (225)

Photo
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Centennial Land Run Monument

4.8 (811)
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Image not found or type unknown

National Cowboy & Western Heritage Museum

4.8 (5474)

Photo
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https://www.google.com/maps/search/?api=1&query=Oklahoma+State+Capitol&query_place_id=ChIJBys1_0EXsocRYFOn_n3K2BM
https://www.google.com/maps/search/?api=1&query=Centennial+Land+Run+Monument&query_place_id=ChIJW8Nyrd8WsocRWJcAL0V3r_0
https://www.google.com/maps/search/?api=1&query=National+Cowboy+&+Western+Heritage+Museum&query_place_id=ChIJQ-cenbQZsocRzRLrSk7iTUM
https://www.google.com/maps/search/?api=1&query=Oklahoma+City+Zoo&query_place_id=ChIJg_EZ4YPguocR-qGV_DjlkkU


Oklahoma City Zoo

4.5 (14305)

Photo

Image not found or type unknown

The Cave House

4.6 (248)

Driving Directions in Oklahoma County

Driving Directions From Central Oklahoma City to Durham Supply Inc

Driving Directions From Burger King to Durham Supply Inc

Driving Directions From Love's Travel Stop to Durham Supply Inc

Driving Directions From Motel 6 Oklahoma City, OK - South to Durham Supply Inc

Driving Directions From Orr Nissan Central to Durham Supply Inc

https://www.google.com/maps/search/?api=1&query=Oklahoma+City+Zoo&query_place_id=ChIJg_EZ4YPguocR-qGV_DjlkkU
https://www.google.com/maps/search/?api=1&query=The+Cave+House&query_place_id=ChIJT5fkfgzrtocRet1IndjwQhw


https://www.google.com/maps/dir/Love%27s+Travel+Stop/Durham+Supply+Inc/@35.377819,-
97.4962403,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJO2i7l1gUsocRmYAxPjdtooI!2m2!1d-
97.4962403!2d35.377819!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-
97.4774449!2d35.3963954!3e0

https://www.google.com/maps/dir/Helmerich+%26+Payne/Durham+Supply+Inc/@35.410201,-
97.489937,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJ714Z1i8UsocRphJjY9iB9B4!2m2!1d-
97.489937!2d35.410201!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-
97.4774449!2d35.3963954!3e2

https://www.google.com/maps/dir/%28DTW%29+Drew%27s+Tobacco+World/Durham+Supply+Inc/@35.4204164,-
97.4846935,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJccoqbioUsocRWEEfXhk2zf8!2m2!1d-
97.4846935!2d35.4204164!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-
97.4774449!2d35.3963954!3e1

https://www.google.com/maps/dir/Texas+Roadhouse/Durham+Supply+Inc/@35.3922,-
97.4918158,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJN_b1ObMVsocROFmq7824MLY!2m2!1d-
97.4918158!2d35.3922!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-
97.4774449!2d35.3963954!3e3

https://www.google.com/maps/dir/Days+Inn+by+Wyndham+Oklahoma+City%2FMoore/Durham+Supply+Inc/@35.3849727,-
97.4959767,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJmQSWplsUsocR69WLTDC9mpk!2m2!1d-
97.4959767!2d35.3849727!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-
97.4774449!2d35.3963954!3e0

https://www.google.com/maps/dir/Subway/Durham+Supply+Inc/@35.420449,-
97.4922233,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJlQ9TACgUsocRafY1sp5u-
FM!2m2!1d-
97.4922233!2d35.420449!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-
97.4774449!2d35.3963954!3e2

Driving Directions From Blue Whale of Catoosa to Durham Supply Inc

Driving Directions From Martin Park Nature Center to Durham Supply Inc

https://www.google.com/maps/dir/Love's+Travel+Stop/Durham+Supply+Inc/@35.377819,-97.4962403,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJO2i7l1gUsocRmYAxPjdtooI!2m2!1d-97.4962403!2d35.377819!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e0
https://www.google.com/maps/dir/Love's+Travel+Stop/Durham+Supply+Inc/@35.377819,-97.4962403,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJO2i7l1gUsocRmYAxPjdtooI!2m2!1d-97.4962403!2d35.377819!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e0
https://www.google.com/maps/dir/Love's+Travel+Stop/Durham+Supply+Inc/@35.377819,-97.4962403,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJO2i7l1gUsocRmYAxPjdtooI!2m2!1d-97.4962403!2d35.377819!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e0
https://www.google.com/maps/dir/Love's+Travel+Stop/Durham+Supply+Inc/@35.377819,-97.4962403,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJO2i7l1gUsocRmYAxPjdtooI!2m2!1d-97.4962403!2d35.377819!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e0
https://www.google.com/maps/dir/Helmerich+&+Payne/Durham+Supply+Inc/@35.410201,-97.489937,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJ714Z1i8UsocRphJjY9iB9B4!2m2!1d-97.489937!2d35.410201!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e2
https://www.google.com/maps/dir/Helmerich+&+Payne/Durham+Supply+Inc/@35.410201,-97.489937,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJ714Z1i8UsocRphJjY9iB9B4!2m2!1d-97.489937!2d35.410201!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e2
https://www.google.com/maps/dir/Helmerich+&+Payne/Durham+Supply+Inc/@35.410201,-97.489937,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJ714Z1i8UsocRphJjY9iB9B4!2m2!1d-97.489937!2d35.410201!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e2
https://www.google.com/maps/dir/Helmerich+&+Payne/Durham+Supply+Inc/@35.410201,-97.489937,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJ714Z1i8UsocRphJjY9iB9B4!2m2!1d-97.489937!2d35.410201!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e2
https://www.google.com/maps/dir/(DTW)+Drew's+Tobacco+World/Durham+Supply+Inc/@35.4204164,-97.4846935,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJccoqbioUsocRWEEfXhk2zf8!2m2!1d-97.4846935!2d35.4204164!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e1
https://www.google.com/maps/dir/(DTW)+Drew's+Tobacco+World/Durham+Supply+Inc/@35.4204164,-97.4846935,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJccoqbioUsocRWEEfXhk2zf8!2m2!1d-97.4846935!2d35.4204164!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e1
https://www.google.com/maps/dir/(DTW)+Drew's+Tobacco+World/Durham+Supply+Inc/@35.4204164,-97.4846935,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJccoqbioUsocRWEEfXhk2zf8!2m2!1d-97.4846935!2d35.4204164!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e1
https://www.google.com/maps/dir/(DTW)+Drew's+Tobacco+World/Durham+Supply+Inc/@35.4204164,-97.4846935,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJccoqbioUsocRWEEfXhk2zf8!2m2!1d-97.4846935!2d35.4204164!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e1
https://www.google.com/maps/dir/Texas+Roadhouse/Durham+Supply+Inc/@35.3922,-97.4918158,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJN_b1ObMVsocROFmq7824MLY!2m2!1d-97.4918158!2d35.3922!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e3
https://www.google.com/maps/dir/Texas+Roadhouse/Durham+Supply+Inc/@35.3922,-97.4918158,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJN_b1ObMVsocROFmq7824MLY!2m2!1d-97.4918158!2d35.3922!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e3
https://www.google.com/maps/dir/Texas+Roadhouse/Durham+Supply+Inc/@35.3922,-97.4918158,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJN_b1ObMVsocROFmq7824MLY!2m2!1d-97.4918158!2d35.3922!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e3
https://www.google.com/maps/dir/Texas+Roadhouse/Durham+Supply+Inc/@35.3922,-97.4918158,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJN_b1ObMVsocROFmq7824MLY!2m2!1d-97.4918158!2d35.3922!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e3
https://www.google.com/maps/dir/Days+Inn+by+Wyndham+Oklahoma+City/Moore/Durham+Supply+Inc/@35.3849727,-97.4959767,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJmQSWplsUsocR69WLTDC9mpk!2m2!1d-97.4959767!2d35.3849727!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e0
https://www.google.com/maps/dir/Days+Inn+by+Wyndham+Oklahoma+City/Moore/Durham+Supply+Inc/@35.3849727,-97.4959767,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJmQSWplsUsocR69WLTDC9mpk!2m2!1d-97.4959767!2d35.3849727!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e0
https://www.google.com/maps/dir/Days+Inn+by+Wyndham+Oklahoma+City/Moore/Durham+Supply+Inc/@35.3849727,-97.4959767,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJmQSWplsUsocR69WLTDC9mpk!2m2!1d-97.4959767!2d35.3849727!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e0
https://www.google.com/maps/dir/Days+Inn+by+Wyndham+Oklahoma+City/Moore/Durham+Supply+Inc/@35.3849727,-97.4959767,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJmQSWplsUsocR69WLTDC9mpk!2m2!1d-97.4959767!2d35.3849727!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e0
https://www.google.com/maps/dir/Subway/Durham+Supply+Inc/@35.420449,-97.4922233,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJlQ9TACgUsocRafY1sp5u-FM!2m2!1d-97.4922233!2d35.420449!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e2
https://www.google.com/maps/dir/Subway/Durham+Supply+Inc/@35.420449,-97.4922233,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJlQ9TACgUsocRafY1sp5u-FM!2m2!1d-97.4922233!2d35.420449!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e2
https://www.google.com/maps/dir/Subway/Durham+Supply+Inc/@35.420449,-97.4922233,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJlQ9TACgUsocRafY1sp5u-FM!2m2!1d-97.4922233!2d35.420449!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e2
https://www.google.com/maps/dir/Subway/Durham+Supply+Inc/@35.420449,-97.4922233,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJlQ9TACgUsocRafY1sp5u-FM!2m2!1d-97.4922233!2d35.420449!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e2
https://www.google.com/maps/dir/Subway/Durham+Supply+Inc/@35.420449,-97.4922233,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sChIJlQ9TACgUsocRafY1sp5u-FM!2m2!1d-97.4922233!2d35.420449!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e2


Driving Directions From Bricktown Water Taxi to Durham Supply Inc

Driving Directions From OKC Underground to Durham Supply Inc

Driving Directions From Martin Park Nature Center to Durham Supply Inc

Driving Directions From Museum of Osteology to Durham Supply Inc

https://www.google.com/maps/dir/OKC+Underground/Durham+Supply+Inc/@35.4701637,-
97.5142236,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-
97.5142236!2d35.4701637!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-
97.4774449!2d35.3963954!3e0

https://www.google.com/maps/dir/Oklahoma+National+Guard+Museum/Durham+Supply+Inc/@35.5081012,-
97.4737378,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-
97.4737378!2d35.5081012!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-
97.4774449!2d35.3963954!3e2

https://www.google.com/maps/dir/Oklahoma+State+Capitol/Durham+Supply+Inc/@35.492221,-
97.5032462,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-
97.5032462!2d35.492221!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-
97.4774449!2d35.3963954!3e1

https://www.google.com/maps/dir/Oklahoma+City+Museum+of+Art/Durham+Supply+Inc/@35.4695638,-
97.5205029,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-
97.5205029!2d35.4695638!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-
97.4774449!2d35.3963954!3e3

Reviews for Durham Supply Inc

https://www.google.com/maps/dir/OKC+Underground/Durham+Supply+Inc/@35.4701637,-97.5142236,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-97.5142236!2d35.4701637!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e0
https://www.google.com/maps/dir/OKC+Underground/Durham+Supply+Inc/@35.4701637,-97.5142236,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-97.5142236!2d35.4701637!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e0
https://www.google.com/maps/dir/OKC+Underground/Durham+Supply+Inc/@35.4701637,-97.5142236,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-97.5142236!2d35.4701637!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e0
https://www.google.com/maps/dir/OKC+Underground/Durham+Supply+Inc/@35.4701637,-97.5142236,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-97.5142236!2d35.4701637!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e0
https://www.google.com/maps/dir/Oklahoma+National+Guard+Museum/Durham+Supply+Inc/@35.5081012,-97.4737378,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-97.4737378!2d35.5081012!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e2
https://www.google.com/maps/dir/Oklahoma+National+Guard+Museum/Durham+Supply+Inc/@35.5081012,-97.4737378,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-97.4737378!2d35.5081012!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e2
https://www.google.com/maps/dir/Oklahoma+National+Guard+Museum/Durham+Supply+Inc/@35.5081012,-97.4737378,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-97.4737378!2d35.5081012!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e2
https://www.google.com/maps/dir/Oklahoma+National+Guard+Museum/Durham+Supply+Inc/@35.5081012,-97.4737378,14z/data=!3m1!4b1!4m14!4m13!1m5!1m1!1sunknown!2m2!1d-97.4737378!2d35.5081012!1m5!1m1!1sChIJCUnZ1UoUsocRpJXqm8cX514!2m2!1d-97.4774449!2d35.3963954!3e2
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Salest

(5)

Had to make a quick run for 2 sets of ?? door locks for front and back door.. In/ out in a quick minute! They
helped me right away. ?? Made sure the 2 sets had the same ? keys. The ? bathroom was clean and had
everything I needed. ? ?. Made a quick inquiry about a random item... they quickly looked it up and gave me
pricing. Great ? job ?
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Jennifer Williamson

(5)

First we would like to thank you for installing our air conditioning unit! I’d like to really brag about our technician,
Mack, that came to our home to install our unit in our new home. Mack was here for most of the day and
throughly explained everything we had a question about. By the late afternoon, we had cold air pumping through
our vents and we couldn’t have been more thankful. I can tell you, I would be very lucky to have a technician like
Mack if this were my company. He was very very professional, kind, and courteous. Please give Mack a pat on
the back and stay rest assured that Mack is doing a great job and upholding your company name! Mack, if you
see this, great job!! Thanks for everything you did!! We now have a new HVAC company in the event we need
one. We will also spread the word to others!!
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Crystal Dawn

(1)

I would give 0 stars. This isnTHE WORST company for heating and air. I purchased a home less than one year
ago and my ac has gone out twice and these people refuse to repair it although I AM UNDER WARRANTY!!!!
They say it’s an environmental issue and they can’t fix it or even try to or replace my warrantied air conditioning
system.
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Noel Vandy

(5)

Thanks to the hard work of Randy our AC finally got the service it needed. These 100 degree days definitely feel
long when your house isn't getting cool anymore. We were so glad when Randy came to work on the unit, he
had all the tools and products he needed with him and it was all good and running well when he left. With a long
drive to get here and only few opportunities to do so, we are glad he got it done in 1 visit. Now let us hope it will
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keep running well for a good while.
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K Moore

(1)

No service after the sale. I purchased a sliding patio door and was given the wrong size sliding screen door.
After speaking with the salesman and manager several times the issue is still not resolved and, I was charged
full price for an incomplete door. They blamed the supplier for all the issues…and have offered me nothing to
resolve this.
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