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INTRODUCTION TO ASHP’s IN THE UK

ASHP’s are becoming an increasingly popular renewable heating solution in the
UK. They offer an energy-efficient and environmentally friendly alternative to
traditional gas and oil boilers. As the UK strives to reduce its carbon footprint and
achieve NetZero emissions by 2050, ASHP’s are vital in transforming the heating
sector.

Unlike conventional boilers that burn fossil fuels to generate heat, ASHP’s
harnesses thermal energy from the outdoor air, even at temperatures as low as
25°C. This heat is absorbed by a refrigerant, compressed to increase its
temperature, and then transferred to a home’s central heating system, providing
warmth through radiators, underfloor heating, and hot water supply.

Because ASHP’s rely on ambient air rather than combustion, ASHP’s are much
more energy efficient and sustainable, producing more heat energy than the
electricity they consume.

In the UK, heating accounts for a significant portion of household carbon
emissions, primarily due to the widespread use of gas and oil boilers. By switching
to an ASHP, homeowners and businesses can markedly reduce their dependence
on fossil fuels, helping to lower overall greenhouse gas emissions. Additionally,
with growing government support through initiatives such as the Boiler Upgrade
Scheme (BUS), ASHP’s are becoming a more accessible and financially viable
option for many households.

The long-term cost benefits also drive the rising popularity of ASHP’s in the UK.
Although the initial installation costs can be substantial, ASHP’s can significantly
save energy bills when replacing most inefficient heating systems. Moreover, as
the UK grid continues to transition towards renewable energy sources like wind
and solar, the environmental benefits of ASHP’s will continue to grow.

As part of the UK’s commitment to phasing out gas boilers in new homes by 2025,
ASHP’s are expected to become a key heating solution in the coming years. With
ongoing technological advancements and increased government incentives,
ASHP’s represents a crucial step towards a more sustainable, low-carbon future
for heating in the UK.



THE BENEFITS OF ASHP’s FOR UK HOMEOWNERS

ASHP’s provide UK homeowners with an energy-efficient, cost-effective, and
environmentally friendly heating solution. As the country moves toward slow
carbon heating, ASHP’s offer multiple advantages over traditional gas, oil, and
electric heating systems.

ASHP’s can achieve 300% to 400 % efficiency, producing three to four times more
heat energy than the electricity they consume. Compared to electric or oil
heating systems, they can significantly reduce running costs, leading to long-term
energy savings.

ASHP’s work well with smart thermostats and heating controls, optimising energy
usage. Unlike gas and oil boilers, ASHP’s do not burn fossil fuels, leading to lower
carbon emissions. It can operate with additional minimal environmental impact if
powered by renewable electricity (e.g., solar panels).

As the UK moves towards NetZero emissions by 2050, ASHP’s support the
transition to sustainable home heating. The Boiler Upgrade Scheme (BUS)
provides a £7,500 grant towards ASHP installation, making them more affordable.

Other financial incentives, such as lower VAT rates on energy-saving products,
help reduce upfront costs. Installing an ASHP can increase a home’s Energy
Performance Certificate (EPC) rating, which may boost property value.

ASHP’s have a lifespan of 15 to 25 years, making them a durable investment.
Compared to gas boilers, they require minimal maintenance, usually just an
annual checkup. There is no need for fuel deliveries (like oil or LPG), reducing
hassle and ongoing costs.

ASHP’s do not produce carbon monoxide, reducing the risk of gas leaks and
poisoning. They operate without combustion, making them a safer alternative to
gas boilers. Gas boilers will be phased out in new homes by 2030, making ASHP’s
a futureproof heating solution. As gas and oil prices rise, early adoption of ASHP’s
can help avoid higher energy costs.

Homes with ASHP’s may become more attractive to buyers, increasing property
value. ASHP’s work best with underfloor heating systems and large, modern
radiators.



They provide consistent, gentle heat instead of the high-temperature bursts of gas
boilers. Reasonably well insulated homes will maximise their efficiency and
performance.

For UK homeowners, ASHP’s offer lower running costs, reduced carbon emissions,
and long-term financial benefits. Government grants make them more accessible,
and they can provide year-round comfort. ASHP’s are an excellent investment for
those looking to futureproof their homes with sustainable, energy-efficient
heating.



THE GROWING POPULARITY OF ASHP’s IN THE UK’S DOMESTIC MARKET

Home heating accounts for 14% of the UK’s carbon emissions, primarily from
reliance on gas boilers. ASHP’s offer a cleaner, more sustainable alternative. The
UK government aims to achieve NetZero carbon emissions by 2050, prioritising
low-carbon heating solutions like ASHP’s. The government’s Heat and Buildings
Strategy promotes ASHP’s as a key technology for replacing fossil fuel heating in
homes.

ASHP’s are rapidly gaining popularity in the UK’s domestic heating market as
homeowners seek energy-efficient, cost-effective, and environmentally friendly
alternatives to traditional gas and oil boilers. Several factors, including
government incentives, rising energy costs, and the UK’s commitment to NetZero
emissions, drive the widespread adoption of ASHP’s in homes nationwide.

The Boiler Upgrade Scheme (BUS) provides a £7,500 grant to help homeowners
transition to ASHP’s, significantly reducing installation costs. In 2022, VAT on heat
pumps was reduced to 0%, making installations more affordable.

Additional incentives, such as the Home Energy Scotland Grant, support
homeowners in different parts of the UK. Gas and electricity prices have surged
recently, prompting homeowners to seek more efficient heating solutions.

ASHP’s operate at 300% to 400% efficiency, generating three to four times more
heat energy than the electricity they consume. With energy prices expected to
remain volatile, ASHP’s offer long-term savings compared to traditional fossil fuel
heating.

The UK government has announced plans to ban gas boilers in new homes from
2025, further accelerating the shift to heat pumps. New Building Regulations
encourage low-carbon heating systems in newly built homes, with ASHP’s
becoming a preferred solution. Homeowners installing heat pumps early are
futureproofing their properties, avoiding future restrictions and penalties on fossil
fuel heating.

Modern ASHP’s are quieter, more efficient, and work effectively even in colder
climates, making them attractive to UK homeowners. Some heat pump models
now operate efficiently at temperatures as low as -25°C, addressing concerns
about performance in winter.



Integration with smart home technology allows homeowners to optimise energy
usage and reduces costs further. As climate change awareness grows, more UK
homeowners are actively seeking sustainable solutions for their homes.

With extensive media coverage, government campaigns, and energy supplier
promotions, ASHP’s have gained recognition as a viable alternative to gas boilers.
Homebuyers increasingly consider energy efficiency ratings and low-carbon
heating when purchasing properties. ASHP’s work particularly well with
underfloor heating and modern low-temperature radiators, which are becoming
more common in UK homes.

They can be paired with solar panels and battery storage, reducing energy bills
and increasing self-sufficiency. Retrofit solutions and hybrid systems combining
ASHP’s with existing boilers) make heating pump adoption easier for older homes.

Although the initial installation cost of an ASHP is higher than that of a gas bailer,
government grants and reduced running costs make them financially attractive
over time.

Homes with renewable heating systems tend to have higher property values, as
buyers look for energy-efficient homes with lower long-term expenses.

An ASHP improves Energy Performance Certificate (EPC) ratings, which can make
homes more attractive in the housing market.

The growing popularity of Air-Source Heat Pumps in the UK’s domestic market is
driven by government policies, rising energy prices, environmental concerns, and
technological advancements.

As the UK moves away from fossil fuels and towards low-carbon heating, ASHP’s
are becoming a mainstream solution for homeowners looking to futureproof their
homes, lower energy costs, and reduce their carbon footprint.



WHY SHOULD | UPGRADE TO AN ASHP?

Upgrading to an ASHP is a wise investment for UK homeowners looking for a
cost-effective, energy-efficient, and environmentally friendly heating solution.
With rising energy costs, government incentives, and the UK's push for zero
carbon emissions, now is the perfect time to switch. Here’s why upgrading to an
ASHP is a great decision:

ASHP’s operate at 300% to 400% efficiency, generating 3 to 4 times more heat
than the electricity it consumes. This can reduce heating costs, especially for
homes using oil, LPG, or electric heating systems. ASHP’s work with smart
thermostats, allowing homeowners to optimise energy use and save money.

The Boiler Upgrade Scheme (BUS) provides a £7,500 grant to help cover the cost
of an ASHP. Installation. 0% VAT on heat pumps until 2027 makes installation more

affordable.

Additional funding, such as the Home Energy Scotland Grant, is available for
homeowners in different regions.

Traditional gas and oil boilers burn fossil fuels, contributing to climate change.
ASHP’s use ambient air and electricity to reduce carbon emissions significantly.

If powered by renewable electricity (e.g., solar panels), ASHP’s can operate with
minimal environmental impact.

The UK government is phasing out gas boilers in new homes starting in 2025, with
future restrictions expected. Switching to an ASHP ensures compliance with
future regulations and avoids costly retrofits later.

Homes with low-carbon heating systems are more attractive to buyers, potentially
increasing property value. ASHP’s can provide winter heating and summer
cooling, making them a versatile solution.

ASHP’s last 15-25 years, longer than most gas boilers.

They require minimal maintenance, typically just an annual checkup.

No need for fuel deliveries, unlike oil or LPG heating systems.



ASHP’s do not produce carbon monoxide, making it a safer alternative to gas
boilers. It helps maintain indoor humidity levels, improving air quality and
comfort. Modern ASHP’s operate quietly, making them ideal for residential areas.

ASHP’s are highly compatible with underfloor heating and low-temperature
radiators. Well-insulated homes maximise ASHP efficiency, reducing heat loss and
improving performance. They can also be paired with solar panels and battery
storage, reducing energy bills.

Upgrading to an ASHP in the UK is a future-proof, cost-effective, and
environmentally friendly choice. With government grants reducing costs, lower
energy bills, and the phaseout of gas boilers, now is the ideal time to switch. By
making the change, you'll enjoy better comfort, improved efficiency, and a smaller
carbon footprint—all while adding value to your home.

10



HOW TO CHOOSE THE RIGHT ASHP FOR YOUR HOME IN THE UK

Choosing the right ASHP for your home in the UK requires careful consideration of
factors like property size, insulation, budget, efficiency, and heating requirements.
With various models available, selecting the most suitable ASHP will ensure
optimal performance, energy savings, and long-term comfort.

Here’s a step-by-step guide to help you make the best choice:

There are two main types of ASHP:

Air to Water ASHP

° Best for homes with radiators or underfloor heating
° Heats water for central heating and hot water supply
° Compatible with well-insulated homes

° Works best with low-temperature heating systems

Air to Air ASHP

° Provides heating and cooling through warm or cool air

° No hot water supply heats the indoor air

° Works well with open-plan homes or properties without radiators
° Often more affordable and more straightforward to install

Assess Your Home’s Insulation and Heating Needs Larger homes may require
higher capacity ASHP. Smaller or well-insulated homes can operate efficiently with
a lower-capacity unit

Consider the Efficiency and Performance Ratings. The coefficient of Performance
(COP) measures efficiency (higher is better). Most ASHP’s have a COP of 34,
meaning they produce 34 units of heat for every unit of electricity used. The
Seasonal Coefficient of Performance (SCOP) indicates performance over the
whole year, accounting for seasonal changes.

Energy rating: Choose a highly efficient model (A+++ to A rated) for lower running
costs.

Choose the Right Size and Capacity.

ASHP’s come in various sizes (kW output) based on heating demand.
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An undersized unit will not provide enough heat, while an oversized unit will
waste energy. A professional heat loss calculation can determine the correct size
for your home.

Some ASHP’s can be noisy, so check the decibel rating (dB), especially if the unit is
close to windows or neighbours. Look for low-noise models (under 50 dB) for
residential areas. Wi-Fi compatibility allows remote operation via smartphone
apps. Smart thermostats optimise efficiency by adjusting heating schedules.
Weather compensation sensors help adjust output based on outdoor
temperatures.

The Boiler Upgrade Scheme (BUS) offers a £7,500 grant to help cover installation
costs. Depending on the ASHP type and system complexity, installation costs
typically range from £8,000 to £17,000. Check if additional work is required (e.g.,
larger radiators or underfloor heating).

MCS-certified installers ensure compliance with UK regulations and eligibility for
government grants. Choose reputable brands such as Mitsubishi, Panasonic,
Viessmann, Vaillant, Daikin, Hitachi, Worcester Bosch, Nibe, Samsung, LG, and
Aira.

Ensure the installer conducts a complete home assessment before recommending
a unit. For peace of mind, look for an ASHP with a 5-7 year manufacturer’s
warranty.

ASHP’s require annual servicing to maintain efficiency and lifespan.
Some manufacturers offer extended warranties with regular servicing plans.

Choosing the right ASHP in the UK depends on your home’s insulation, heating
needs, budget, and efficiency goals. By selecting the correct type, size, and
features and taking advantage of government grants, you can enjoy a
cost-effective, energy-efficient, and future-proof heating system. Always consult a
trusted installer to ensure the best choice for your home.
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BEST ASHP BRANDS AVAILABLE IN THE UK

When considering ASHP’s in the UK, several reputable brands stand out for their
efficiency, reliability, and performance. Here are some of the top ASHP’s available:

Mitsubishi Electric

Model: Ecodan R32 Compact PUZ Monobloc

Efficiency Rating: A+++++

Output Range: 514 kW

Notable Features: Compact and flexible design ideal for most homes. Operates
efficiently in temperatures as low as 25°C, ensuring reliable performance during
colder months. It offers a high true Seasonal Coefficient of Performance (SCOP) of
up to 4.2, indicating exceptional efficiency. Quiet Mark is certified for low noise
levels as low as 33 dB. Overall, this is the best solution for your ASHP
requirements

Samsung

Model: Eco Heating System

Efficiency Rating: A+++

Output Range: 416 kW

Notable Features: It is recognised for its quiet operation, with noise levels as low
as 35 dB. It offers high efficiency with a Coefficient of Performance (COP) of up to
5, meaning it can produce 5 kWh of heat for every 1 kWh of electricity consumed.

Vaillant

Model: aroTHERM Plus R290

Efficiency Rating: A+++

Output Range: 3.519 kW

Notable Features: It uses the eco-friendly refrigerant R290 and achieves a
maximum COP of up to 5.2. It can deliver flow temperatures up to 75°C, making it
suitable for properties with higher heating demands.

Grant UK

Model: Aerona® R32

Efficiency Rating: A+++

Output Range: 617 kW

Notable Features: Quiet Mark is certified for low noise levels. Offers a good
Seasonal Coefficient of Performance (SCOP) of up to 3.19, indicating exceptional
efficiency. Eligible for government grants under the Boiler Upgrade Scheme.
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LG

Model: THERMA V

Efficiency Rating: A++

Output Range: 516 kW

Notable Features: It offers an affordable option without compromising on quality.
It is equipped with compatibility with innovative technology for enhanced user
control.

Viessmann

Model: Vitocal

Efficiency Rating: A+++

Output Range: 4.216 kW

Notable Features: Known for high efficiency and robust performance. Offers both
monobloc and split unit options to suit different installation requirements.

Daikin

Model: Altherma 3

Efficiency Rating: A+++

Output Range: 418 kW

Notable Features: These are available in both monobloc and split configurations.
They feature a low-sound mode to minimise operational noise.

Nibe

Model: F2040

Efficiency Rating: A+++

Output Range: 616 kW

Notable Features: It operates efficiently at outdoor temperatures as low as 20°C
and integrates Wi-Fi and smart technology for user convenience.

Hitachi

Model: Yutaki

Efficiency Rating: A+++

Output Range: 4.324 kW

Notable Features: It offers powerful heating capabilities suitable for more
significant properties and provides various outputs to cater to various heating
requirements.
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Panasonic

Model: Aquarea L Series

Efficiency Rating: A+++

Output Range: 59 kW

Notable Features: Compact design ideal for smaller homes. Delivers high
efficiency and reliable performance

When selecting an ASHP, consider your home's size, insulation quality, and specific
heating requirements. Consulting with a certified installer can help determine the
most suitable model for your property.

15



COST OF INSTALLING AN ASHP IN THE UK

The cost of installing an ASHP in the UK varies based on factors such as the type of
system, property size, and specific installation requirements. Here's a breakdown
of the potential expenses:

Installation Costs

Complete system installation, including replacing radiators, existing combi boilers,
immersion heaters, oil boilers, LPG, or back boiler systems, typically costs
between £3,000 and £17,000.

Annual Maintenance
Regular servicing is essential for optimal performance. Annual maintenance costs
can range from £150 to £300.

Running Costs
The vyearly operational expenses depend on your home's size and energy
requirements, typically falling between £500 and £1,500.

Factors Influencing Costs:

Property Size and Type
Larger homes or those with multiple floors may require more extensive systems,
increasing equipment and labour costs.

Insulation Quality
Homes with poor insulation might need additional work to improve energy
efficiency, increasing the overall expense.

Location
Installation costs can vary based on regional labour rates and specific local
requirements.

Existing Heating System
Upgrading or replacing an old system may necessitate extensive retrofitting,
especially when switching from a gas boiler to an air-to-water heat pump.
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Financial Support

The UK government offers grants through the Boiler Upgrade Scheme to
encourage the adoption of heat pumps. Eligible households can receive up to
£7,500 to offset installation costs.

Given the significant investment, consulting with certified installers to obtain
tailored quotes and explore available financial incentives is advisable.
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ASHP COMPARED WITH TRADITIONAL HEATING SYSTEMS
ASHP’s are increasingly considered a viable alternative to traditional heating

systems like gas, oil, and electric boilers. Below is a comparison based on key
factors such as cost, efficiency, environmental impact, and maintenance.

Efficiency and Performance

Efficiency (COP/SCOP) Heat Output
ASHP COP 35 (35 kWh heat per 1 kWh) Lower flow temperature (35-55 C)
Gas Boiler 90-95% efficient High temp heating (~70-80°C)
Qil Boiler 85-90% efficient High temp heating (~70-80°C)

Electric Boiler

100% efficient (1:1 ratio)

High temp heating (~70-80°C)

Running Costs

Annual Running Costs (UK) Fuel Source
ASHP £700- £1,500 Electricity
Gas Boiler £900-£1,800 Natural Gas
Qil Boiler £1,200-£2,500 Heating Oil
Electric Boiler £1,500-£3,000 Electricity

Environmental Impact

Carbon Emissions (kg CO, per year, estimated for average UK home)

ASHP 1,000-1,500 kg (can be NetZero if using green electricity)
Gas Boiler 3,500-5,500 kg
Qil Boiler 5,000-7,000 kg

Electric Boiler

2,000-3,500 kg (depends on UK grid mix)
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Lifespan And Maintenance

Lifespan Maintenance Needs
ASHP 25 years Regular servicing, but no fuel storage issues
Gas Boiler 10 years Annual servicing required
Qil Boiler 15 years Annual servicing, oil tank maintenance
Electric Boiler 10 years Minimal maintenance
Suitability for Homes
Best for... Challenges
Well-insulated homes, . .

ASHP undlerfToor heating installation cost, lower flow temp
Gas Boiler Most UK homes Carbon emissions, gas supply needed
Oil Boiler Rural homes without gas High fuel costs, storage tank needed

Electric Boiler Flats, small homes High electricity bills

If you're looking for long-term savings and sustainability, ASHP’s are the future.

However, they work best with proper insulation and may require radiator changes

or underfloor heating. Traditional boilers remain a cheaper and more convenient
option in the short term.
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GOVERNMENT INCENTIVES FOR ASHP’s IN THE UK

The UK government offers financial incentives through the Boiler Upgrade
Scheme (BUS) to encourage the adoption of an ASHP. This initiative aims to
reduce carbon emissions by supporting the transition from traditional fossil fuel
heating systems to more efficient, low-carbon alternatives.

Boiler Upgrade Scheme (BUS):

Grant Amount
Homeowners will receive a £7,500 grant to help them install an ASHP.

Eligibility

The property must be in England or Wales.

Applicants must own the property, which can be a home, a small non-domestic
building, or a holiday let.

The existing heating system should be a fossil fuel or electric; the scheme does
not support replacing existing heat pumps or renewable systems.

An Energy Performance Certificate (EPC) is required, but as of May 2024,
properties are eligible for grants even if they have outstanding EPC insulation
recommendations.

Application Process: The application is typically handled by an MCS-certified
installer on behalf of the homeowner. The grant amount is deducted from the
total installation cost, reducing the homeowner's upfront expense.

Scheme Duration
The BUS is open and scheduled to run until 31 December 2027.

Additional Support: In addition to the BUS, the UK government has announced an
increase in funding to promote the adoption of heat pumps further:

Increased Funding: Several hundred million Pounds will be available in the
2025-26 fiscal year to support households switching from gas boilers to heat
pumps.
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Planning Reforms
Upcoming reforms will allow ASHP’s to be installed without the need to submit
planning applications, simplifying the installation process for homeowners.

These initiatives are part of the UK's broader strategy to decarbonise homes and
achieve climate targets by promoting renewable energy sources.

For more detailed information and to apply for the Boiler Upgrade Scheme, you
can visit the official government website:

It's advisable to consult with a certified installer to assess your property's
suitability for an ASHP and to guide you through the application process.
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HOW ASHP’s REDUCE HEATING BILLS IN THE UK

ASHP’s can significantly reduce heating bills in the UK by using electricity to
extract heat from the outside air, even in cold temperatures, and transferring it
inside to heat homes. Here’s how they help lower costs:

High Efficiency (COP Ratings)

ASHP’s operate with a Coefficient of Performance (COP) of 3 to 5, meaning that
for every 1kWh of electricity used, they generally generate 3.4kWh of heat on
average. This is far more efficient than gas boilers (which typically operate at
around 90% efficiency).

Lower Energy Consumption
Since an ASHP extracts heat from the air rather than generating it, they use less
electricity than traditional electric heaters, leading to lower running costs.

Government Incentives and Grants

The Boiler Upgrade Scheme (BUS) offers grants of £7,500 to help cover installation
costs. Homes switching from gas or oil heating can benefit from lower operating
costs over time.

Reduction in Gas Bills

Many UK homes rely on gas boilers, but with rising gas prices, switching to an
ASHP can cut gas costs entirely or at least significantly reduce them in hybrid
systems.

Smart Tariffs and Renewable Energy Use
ASHP’s work well with off-peak electricity tariffs (e.g., Economy 7 or Octopus Go),
allowing homeowners to heat their homes when electricity is cheaper.

If paired with solar panels, the electricity used to power the heat pump can be
further reduced, making heating almost free.

Long Term Savings

While the upfront cost of an ASHP is higher than that of a gas boiler
(£5,000-£17,000 before grants), the savings on energy bills can make up for it
over time, particularly as gas prices increase.
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Consistent, Low Temperature Heating

ASHP’s work best with underfloor heating or larger radiators, which distribute
heat more efficiently and reduce the need for high-temperature operation, saving
energy.
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INTEGRATION OF SOLAR PANELS WITH ASHP’s IN THE UK

Combining solar Photovoltaic (Solar PV) with an ASHP is a highly effective way to
reduce heating and electricity costs while lowering carbon emissions. This
integration allows homeowners to generate renewable electricity to power their
heat pump, making heating more cost-efficient and sustainable.

Key Benefits of Integration:

Lower Running Costs

ASHP’s use electricity to operate, and solar panels can provide free electricity to
reduce reliance on the grid. This reduces electricity bills, especially with high
energy prices in the UK.

Increased Energy Independence

Homeowners rely less on the National Grid to generate their electricity, protecting
them from future energy price hikes. If paired with battery storage, excess solar
power can be stored when needed.

Maximising Government Incentives

Boiler Upgrade Scheme (BUS): Offers a £7,500 grant towards installing an ASHP
Smart Export Guarantee (SEG): Allows homeowners to sell excess solar energy
back to the grid for extra savings.

Environmental Benefits

Solar power reduces an ASHP carbon footprint, making it a 100% renewable
heating system. This helps the UK meet its NetZero goals by cutting reliance on
fossil fuels.

How the System Works

Solar PV Panels generate electricity from sunlight.

The electricity is used to power the ASHP, reducing grid electricity use.
Any excess energy can be stored in a battery for later use.

Exported to the grid under the SEG scheme.

Optimising Performance and Savings:

Smart Tariffs and Time of Use Pricing

Pairing the system with off-peak tariffs (e.g., Octopus, EON, British Gas, etc.)
allows the ASHP to run more affordably when solar isn’t available.



Battery Storage for Maximum Benefit
A solar battery (e.g., Tesla Powerwall, GivEnergy) stores excess energy to power
the ASHP at night or during cloudy days.

Heat Pump and Solar System Sizing
The number of solar panels should match the ASHP energy demand for the best

return on investment.

Estimated Savings Example

Scenario Challenges
ASHP ASHP alone £400 £1,000 vs. gas heating
Gas Boiler ASHP+ Solar PV £800 £1,500 in total savings

QOil Boiler ASHP+ Solar + Battery £1,000 £2,000 with stored energy use




PAYBACK PERIOD FOR ASHP’s IN THE UK

The payback period for an ASHP in the UK depends on several factors, including
installation costs, energy savings, government grants, and fuel replacement (gas,
oil, or electricity). Below is a breakdown of typical costs and savings to estimate
how long it takes to recover the initial investment.

Key Factors Affecting Payback Period:

Installation Cost

£8,000£14,000 (before grants)

£500£3,000 additional for larger radiators or underfloor heating

£7,500 grant from the Boiler Upgrade Scheme (BUS) lowers upfront costs

Running Costs and Savings

Cheaper than oil and LPG heating: Savings of £500£1,000/year

Cheaper than gas heating: Savings of £300 to £600 per year (depends on
electricity prices)

Cheaper than electric heating: Savings of £1,000 to £2,000/year

Fuel Type Replaced (Biggest Impact on Payback)
How to Reduce Payback Time

. ) B N Payback Period Inc
Exiting System Annual Heating Cost Annual Savings With ASHP
£7,500 Grant
Oil Gas Boiler £1,500-£2,000 £300-£600 10-20 years
Oil or LPG Boiler £2,000-£3,000 £500-£1,000 7-15 years
Direct Electric Heating £3,000-£4,500 £1,000-£2,000 5-10 years

£7,500 grant significantly reduces upfront costs.
Pair with Solar Panels. Solar PV + ASHP can further reduce running costs, cutting
payback to 5-10 years.

Conclusion: Typical Payback Period

Without solar panels: 5-7 years, depending on the fuel replaced.
With solar panels and battery: 4-6 years for maximum savings.
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ASHP’s AND THEIR IMPACT ON PROPERTY VALUE IN THE UK

ASHP’s are becoming increasingly popular in the UK as a sustainable heating
solution. With rising energy costs and government incentives promoting
low-carbon heating, many homeowners consider ASHP’s an investment. But how
do they impact property value?

Increased Energy Efficiency and EPC Rating

Homes with ASHP’s typically achieve better Energy Performance Certificate (EPC)
ratings. A higher EPC rating can make a property more attractive to buyers,
especially with upcoming regulations requiring rental properties to meet
minimum energy efficiency standards.

Lower Running Costs

ASHP’s can significantly reduce heating bills, particularly in homes switching from
electric, oil, or LPG heating. Buyers looking for energy savings may be willing to
pay more for a property with an ASHP already installed.

Appeal to Eco-Conscious Buyers

Many buyers prioritise sustainability and lower carbon footprints.

Government incentives, such as the Boiler Upgrade Scheme, help offset
installation costs, making heat pumps a more attractive investment.

Potential Installation Concerns
Initial costs can require a higher investment (£7,000-£17,000), which might deter
some buyers.

Some properties may require additional insulation or larger radiators, increasing
the expense. Noise levels and external unit aesthetics should also be considered
in urban or conservation areas.

Market Trends and Buyer Perception

Studies suggest that energy-efficient homes sell faster and at higher prices.

As gas boilers are phased out (a ban on new gas boilers is expected in 2030),
properties with ASHP’s may become more desirable.

However, the perceived value increase might be lower in areas where gas heating
is still cheap and widely available.
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Overall, ASHP’s can positively impact property value in the UK, particularly for
eco-conscious buyers and those looking for long-term energy savings. However,
factors like upfront costs, installation logistics, and local heating preferences play a
role in determining the exact value increase.
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NOISE LEVELS OF ASHP’s: WHAT UK HOMEOWNERS SHOULD KNOW

ASHP’s are an increasingly popular heating solution in the UK, but many
homeowners are concerned about its noise levels. Understanding how loud it is,
what affects its noise output, and how to minimise any disturbance can help make
an informed decision.

How Loud Are ASHP’s?
ASHP’s typically produce noise levels between 40 to 60 decibels (dB), depending
on the model and operating conditions. For comparison:

° 40 dB is Similar to a quiet library.
° 50 dB Comparable to a modern fridge or a moderate conversation.
° 60 dB Equivalent to an air conditioner or background office noise.

Most modern ASHP’s are designed to be quieter than traditional boilers, but their
external units generate some noise, especially during colder weather when they
work harder.

Factors Affecting Noise Levels:

Model and Manufacturer
Some brands prioritise noise reduction in their designs. Newer models often have
quieter fans and better insulation.

Installation Location

Placement matters. A pump installed close to bedrooms or windows may be more
noticeable. In some cases, wall-mounted units can transmit vibrations into the
house, making floor-mounted units a better option.

Operating Conditions
ASHP’s run more intensively in winter, potentially increasing noise levels. Defrost
cycles (which remove ice buildup) can temporarily make them louder.

Surrounding Environment

Sound can reflect off walls, fences, or hard surfaces, amplifying noise.

Soft landscaping (bushes, fencing, or soundproof enclosures) can help absorb
sound.
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LEGAL AND PLANNING CONSIDERATIONS IN THE UK

Permitted Development Rights: For an ASHP to qualify under permitted
development (without planning permission), it must meet noise regulations under
MCS 020 planning standards (no more than 42 dB at the nearest neighbour’s
window).

Local Council Regulations: Some councils may have additional noise restrictions,
particularly in conservation areas.

Tips to Minimise Noise Impact: Choose a Noise Model. Check the decibel ratings
before purchasing.

Optimal Placement: Position the unit away from bedrooms and living spaces.
Install a Soundproof Enclosure. Specialised casings can help absorb noise.

Use Anti-Vibration Mounts. Reducing vibration helps minimise sound
transmission. Add Soft landscaping. Bushes, fencing, or acoustic panels can
deflect and absorb noise.

Final Thoughts

While ASHP’s produce some noise, modern units are designed to be quiet and
efficient. With careful placement and soundproofing techniques, noise concerns
can be minimised, making them a viable heating solution for UK homeowners.
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THE SCIENCE BEHIND ASHP’s AND THEIR EFFICIENCY

ASHP’s are an increasingly popular solution for heating and cooling homes due to
its energy efficiency and environmental benefits.

They work by extracting heat from the outside air, transferring it indoors during
the winter, and reversing the process to cool indoor spaces in the summer.

Their efficiency is measured by the coefficient of performance (COP) and seasonal
performance factor (SPF), which indicate how effectively they convert energy
input into usable heat or cooling.

How ASHP’s Work
ASHP’s operate based on the principles of thermodynamics and refrigeration, and
the system consists of four main components:

. Evaporator Coil absorbs heat from the outside air, even in cold
temperatures.

° The compressor increases the temperature of the absorbed heat by
compressing the refrigerant.

° Condenser Coil Releases the heat inside the home via a heat exchanger.

° Expansion Valve regulates the refrigerant flow and reduces pressure for

efficient operation.

By continuously cycling refrigerant between these components, ASHP’s provide a
steady heat source in winter and cooling in summer.
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EFFICIENCY OF AN ASHP
ASHP efficiency is primarily determined by:

Coefficient of Performance (COP): A measure of how much heat energy the pump
delivers per unit of electricity consumed. A COP of 3 means that for every 1 kWh
of electricity used, the pump provides 3 kWh of heating or cooling.

Seasonal Performance Factor (SPF): A more practical measure that accounts for
real-world variations in climate and energy use over a season.

Seasonal Coefficient of Performance (SCOP): A European standard measuring
performance over an entire heating season.

Factors Affecting ASHP Efficiency
Several factors influence the efficiency of an ASHP:

Outside Temperature

ASHP’s work best in mild climates. Their efficiency drops in extreme cold, but
modern models with enhanced vapour injection (EVI) technology can perform
well in sub-zero conditions.

Installation Quality
Proper sizing and placement of the unit ensure optimal performance.

Home Insulation
A well-insulated home retains heat more effectively, reducing the workload on the
heat pump.

Defrost Cycle
In colder climates, ASHP’s must occasionally enter a defrost cycle to prevent ice
buildup, which momentarily reduces efficiency.

Advantages of ASHP’s

° Energy Efficiency: Can provide 4 times the energy they consume.

° Lower Carbon Emissions: Compared to gas and oil heating systems.

° All Year-Round Comfort: Provides both heating and cooling.

° Renewable Integration: Solar or wind energy can be powered for a lower

carbon footprint.
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Challenges and Considerations

° Higher Initial Cost: Installation costs can be high, though incentives and
rebates may be available.

° Performance in Cold Climates: This may require a backup heating system
in extremely cold regions.

° Noise Levels: Outdoor units can generate noise, which may be a concern
in residential areas.

Conclusion

Air-source heat pumps are a sustainable and cost-effective heating and cooling
solution, particularly in moderate climates. Technological advances continue to
improve their efficiency and performance, making them an increasingly viable
alternative to traditional fossil fuel-based systems.
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COMMON MISCONCEPTIONS ABOUT ASHP’s IN THE UK

ASHP’s are becoming increasingly popular in the UK as an energy-efficient way to
heat homes, but there are still several misconceptions about them. Here are some
of the most common myths and the truth behind them:

They Don’t Work in Cold Weather
Misconception: ASHP’s are ineffective in cold climates.

Reality: Modern ASHP’s can operate efficiently in temperatures as low as 20°C.
While their efficiency drops in extreme cold, they still produce heat and are
commonly used in colder countries like Sweden and Norway.

They Don’t Provide Enough Heat
Misconception: ASHP’s can’t heat a home to a comfortable temperature.

Reality: ASHP’s can maintain a consistent and comfortable indoor temperature if
correctly sized and installed. However, proper insulation and heat distribution
(such as underfloor heating or larger radiators) can enhance performance.

They Are Too Noisy
Misconception: ASHP’s are loud and disruptive.

Reality: While older models were noisier, modern units are designed to be quiet,
typically producing around 4050 decibels—comparable to a refrigerator or a quiet
conversation.

They Are Expensive to Run

Misconception: ASHP’s cost more to run than gas boilers.

Reality: Although electricity is more expensive than gas per unit, ASHP’s are far
more efficient, often providing three to four times the energy they consume. Over
time, they can reduce energy bills, especially when combined with renewable
electricity sources.

They Require Constant Maintenance

Misconception: ASHP’s need frequent servicing and upkeep.

Reality: ASHP’s require minimal maintenance—usually just an annual checkup,
similar to a gas boiler. Regularly cleaning filters and ensuring airflow remains
unobstructed will keep them working efficiently.
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They Are Not Suitable for Older Homes

Misconception: ASHP’s only work in modern, well-insulated buildings.

Reality: While insulation improves efficiency, ASHP’s can be installed in older
homes with proper modifications, such as upgraded radiators or underfloor
heating.

They Take Up Too Much Space

Misconception: ASHP’s require a large amount of outdoor and indoor space.
Reality: The external unit is about the size of an air conditioning unit and can be
wall-mounted or placed on the ground. The indoor unit is usually compact,
making it feasible for most homes.

They Can’t Provide Hot Water Effectively

Misconception: ASHP’s struggle to produce hot water at a high enough
temperature.

Reality: ASHP’s can provide hot water, but they typically heat it to around 50 to
55°C, compared to gas boilers which reach 6070°C. A hot water cylinder with a
backup immersion heater can ensure hotter water if needed.

They Aren’t Worth It Without Government Grants

Misconception: ASHP’s are only financially viable with government incentives.
Reality: While grants like the Boiler Upgrade Scheme help with upfront costs,
ASHP’s can still be cost-effective in the long run due to energy savings and lower
carbon emissions.

They Don’t Reduce Carbon Emissions

Misconception: ASHP’s aren’t much greener than gas boilers.

Reality: ASHP’s significantly reduce carbon emissions, primarily when powered by
renewable electricity. The UK’s electricity grid is becoming greener, improving its
environmental benefits.

Conclusion

While ASHP’s might not be the perfect solution for every home, many concerns
are based on outdated information or misunderstandings. Proper installation and
use offer an efficient, sustainable, cost-effective way to heat UK homes.
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HOW TO CALCULATE THE RUNNING COSTS OF ASHP’s IN THE UK

Calculating the running costs of an ASHP in the UK involves considering several
key factors, including the heat pump's efficiency, the size of your home, electricity
prices, and your heating demand. Here’s a step-by-step guide to help you
estimate the costs.

Understanding the Coefficient of Performance (COP) and Seasonal Performance
Factor (SCOP):

° COP (Coefficient of Performance) is the ratio of heat output to electricity
input at a specific temperature.

° SCOP (Seasonal Coefficient of Performance) is a more realistic measure,
accounting for seasonal temperature variations.

° A typical SCOP for UK homes ranges from 2.5 to 4.0 (meaning for every 1
kWh of electricity used, you get 2.5-4 kWh of heat).

° Determine Your Annual Heat Demand
° Your home’s heat demand depends on its insulation, size, and heating
habits. Example heat demand estimates:

. Small flat: 5,000 kWh per year
° Average house: 10,000 to15,000 kWh per year
° Larger, poorly insulated house: 20,000 plus kWh per year

Calculate Electricity Consumption
Using the SCOP value, you can estimate how much electricity your ASHP will use:

Example:

Heat demand: 12,000 kWh

SCOP: 3.5

Electricity used: 12,000 + 3.5 = 3,428 kWh per year
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Factor in Electricity Costs
The cost of electricity varies but is typically around £0.25 £0.30 per kWh (as of
2025).

Example Calculation:

° Electricity used: 3,428 kWh
° Electricity price: £0.28 per kWh
° Annual cost: £3,428 x 0.28 = £960 per year

Compare with Other Heating Systems

A gas boiler typically has an efficiency of 85-95%, and gas costs £0.08 per kWh.

A gas boiler using 12,000 kWh would cost: £12,000 x 0.08 = £960 per year
(similar cost, but with higher carbon emissions).

Off-peak tariffs (e.g., Economy 7, Octopus Intelligent Tariffs, solar PV systems) can
significantly reduce costs. Additional considerations are:

Tariff Selection

Switching to a green or off-peak tariff can lower costs.

Insulation: Better insulation reduces heat demand, lowering costs.

Hot Water Demand: ASHP heats water to 50-55°C so that a backup immersion
heater might increase costs.

Government Grant
The Boiler Upgrade Scheme (BUS) offers up to £7,500 toward installation,
reducing overall costs.

Conclusion

To estimate your running costs:

1. Find your annual heat demand (in kWh).

2. Divide by the SCOP (typically 2.5 4.0).

3. Multiply by electricity cost per kWh (£0.25 £0.30).

For a well-insulated home, ASHP’s can be cost-competitive with gas boilers and
offer lower carbon emissions, especially with renewables or smart tariffs.
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ENERGY EFFICIENCY OF ASHP’s IN UK CLIMATES

ASHP’s are an energy-efficient way to heat homes in the UK. Still, their
performance depends on various factors, including external temperatures, system
design, and building insulation. Here’s an overview of their efficiency in the UK
climate.

How Efficient Are ASHP’s?
The efficiency of an ASHP is measured using the Coefficient of Performance (COP)
and the Seasonal Coefficient of Performance (SCOP):

COP: The ratio of heat output to electricity input at a specific temperature (e.g., a
COP of 3 means 1 kWh of electricity produces 3 kWh of heat).

SCOP: A more accurate measure that considers efficiency across different
seasons.

Typical UK SCOP values:
Well-insulated homes: 3.5 -4.5
Older, less efficient homes: 2.5 - 3.5

Depending on conditions, an ASHP can generate 2.5 to 4.5 kWh of heat for every
1 kWh of electricity used.

How Does the UK Climate Affect Efficiency?
ASHP’s extract heat from the outside air, so their efficiency varies with outdoor
temperatures. The UK has a relatively mild climate, making it suitable for ASHP’s:

Mild Winters (0°C to 10°C)
ASHP’s operate efficiently, maintaining SCOP values around 3 - 4.

Colder Periods (5°C to 0°C)

Efficiency drops slightly but remains above 2 - 3.

Extreme Cold (10°C or below): Performance declines, but modern ASHP’s can still
function, though auxiliary heating may be needed.

Unlike older models, modern ASHP’s are designed to work efficiently at low
temperatures, making them suitable for most UK homes.
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Factors Affecting Efficiency in the UK

External Temperature

Warmer outdoor temperatures improve efficiency.

The UK’s average winter temperature (5°C) is within ASHP operational limits.

Insulation and Home Design
Well-insulated homes retain heat better, reducing demand.
Poorly insulated homes may require higher output temperatures, reducing SCOP.

Heat Distribution System

Underfloor heating and large radiators improve efficiency by operating at lower
temperatures (~35-45°C).

Traditional radiators require higher water temperatures (~60°C), slightly reducing
efficiency.

Hot Water Heating

ASHP’s typically heat water to 50-70°C, requiring a well-sized hot water cylinder.
Some systems use an immersion heater to reach 70°C, slightly increasing
electricity use.

Smart Controls and Tariffs
Optimising heating schedules reduces wasted energy.

Pairing with off-peak electricity tariffs
(e.g., Economy 7, smart tariffs) can cut costs.

Heating System Efficiency (%) Cost per kWh scop
ASHP 250 - 450% £0.25-£0.30 2.5-45
Gas Boiler 85-95% ~£0.08 N/A
Qil Boiler 80 -90% ~£0.09 N/A
Electric Resistance Heating 100% ~£0.28 5-10 years

Efficiency vs. Other Heating Systems

ASHP’s outperform gas and oil boilers efficiently but may have higher upfront
costs.

Pairing an ASHP with solar panels or smart tariffs improves cost-effectiveness.
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IMPROVING ASHP EFFICIENCY IN THE UK

Ensure good insulation. Reduces heat loss and keeps running costs low.
Use low-temperature heating systems, underfloor heating, or large radiators to
maximise efficiency.

Optimise heating schedules. Avoid unnecessary heating when not needed.

Regular maintenance. Clean filters and ensure the outdoor unit remains
unobstructed.

Conclusion

ASHP’s are highly efficient in the UK’s mild climate, offering 2.5 to 4.5 times the
energy output per unit of electricity consumed. While efficiency drops in colder
weather, modern ASHP’s outperform traditional heating systems, especially when
combined with good insulation and low-temperature distribution systems.
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DO ASHP’s WORK IN VERY COLD AREAS OF THE UK?

Yes, ASHP’s work in very cold areas of the UK, including Scotland, Northern
England, and high-altitude regions. Modern

ASHP’s are designed to operate efficiently in sub-zero temperatures, making them
a viable heating option even in colder climates.

How Cold Can ASHP’s Work?
Most modern ASHP’s can operate efficiently in temperatures as low as 15°C to
25°C.

In the UK, even the coldest areas rarely experience prolonged temperatures
below 10°C, meaning ASHP’s remain effective. Countries with harsher winters
(e.g., Norway, Sweden, and Canada) successfully use ASHP’s for heating.

Performance of ASHP’s in Cold Weather
The efficiency of an ASHP is measured using the Coefficient of Performance (COP)
and the Seasonal Coefficient of Performance (SCOP):

Outdoor Temperature Typical COP
10°C (Mild winter day) 4.0-5.0
5°C (Typical UK winter temp) 3.5-4.0
0°C 3.0-3.5
5°C 2.5-3.0
10°C 2.0-2.5

Even at 5°C, ASHP’s can still provide 2.5 to 3 times the energy they consume.

However, efficiency drops at extremely low temperatures, meaning higher
electricity use may be required in colder conditions.

Do ASHP’s struggle in Freezing Conditions?
Not necessarily, but performance can be affected by:
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Frost Build-up on the Outdoor Unit
Most ASHP’s have an automatic defrost mode, preventing ice accumulation.
Colder Air = Lower Efficiency COP may drop, but the ASHP will still function.

Higher Heat Demand

A backup system (such as an immersion heater or hybrid boiler) may be helpful in
very cold weather.

Key Consideration

Selecting a cold climate-rated ASHP improves efficiency in freezing conditions.

Some advanced models include inverter technology, allowing them to maintain
better efficiency in cold weather.

How to Improve ASHP Efficiency in Cold Areas
If you live in a particularly cold region of the UK, follow these steps to maximise
your ASHP efficiency:

Choose a HighPerformance Cold Climate ASHP
Some brands (e.g., Mitsubishi Ecodan, Daikin Altherma, NIBE, Vaillant AroTHERM)
offer models designed for extreme cold.

Ensure Proper Insulation
Well-insulated homes lose less heat, reducing the system's workload.

Use Low-Temperature Heating
Underfloor heating or large radiators improve efficiency.

Keep the Outdoor Unit Clear
Ensure the unit is free from snow, ice, and debris for optimal airflow.

Consider a Hybrid System
A gas or oil boiler backup can help in extreme conditions.
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ARE ASHP’s SUITABLE FOR SCOTLAND AND NORTHERN ENGLAND?

Yes! Many homes in Scotland, the Highlands, and Northern England successfully
use ASHP’s. The Scottish Government actively promotes ASHP installations
through incentives like Home Energy Scotland Grants and Loans to encourage
adoption.

In rural and off-grid areas, ASHP’s are often a more affordable and eco-friendlier
alternative to oil or LPG heating.

Proper positioning of the outdoor unit (e.g., sheltered but well-ventilated)
improves efficiency in windy or exposed locations.

Conclusion

Air-source heat pumps work effectively in very cold areas of the UK, provided they
are correctly installed and maintained. While efficiency drops in freezing
temperatures, modern ASHP’s remain a reliable, low-carbon heating solution even
in the coldest parts of the country.
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THE ENVIRONMENTAL IMPACT OF ASHP’s IN THE UK

ASHP’s are considered one of the most sustainable heating options available. It
helps reduce carbon emissions and reliance on fossil fuels. Its environmental
impact depends on electricity sources, efficiency, and home insulation.

Lower Carbon Emissions Compared to Fossil Fuels

ASHP’s reduce CO, emissions compared to gas, oil, and coal heating systems.

The UK grid is becoming greener, meaning ASHP’s will have an increasingly lower
carbon footprint over time.

Heating System Carbon Emissions (kg CO, per kWh)
Gas Boiler ~0.18 kg CO./kWh
Oil Boiler ~0.25 kg CO2/kWh
Electric Resistance Heating ~0.21 kg CO,/kWh
ASHP (SCOP 3.5) ~0.05 kg CO./kWh

Key takeaway: ASHP’s produce up to 75% less CO, than gas boilers, especially
when powered by renewable energy.

Renewable Energy Compatibility
It works well with solar panels. Homeowners can generate their own electricity,
further reducing environmental impact.

It integrates with wind power and green tariffs by pairing with a renewable
electricity provider (e.g., Octopus Energy, Good Energy), making heating nearly
carbon neutral.

Energy Efficiency and Reduced Waste:

ASHP’s are highly efficient, typically providing 250-450% efficiency (i.e., 2.54.5
kWh of heat per 1 kWh of electricity).
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There is less fuel waste than gas and oil boilers, which lose energy through
combustion.

Unlike gas and oil boilers, ASHP’s produce zero direct emissions at the point of
use, resulting in lower air pollution.

Impact on Natural Resources
Uses electricity, but demand can be offset with renewables.

Manufacturing Impact
ASHP’s require materials like copper, aluminium, and refrigerants, but their
lifetime emissions are far lower than those of fossil fuel alternatives.

Refrigerants
Older refrigerants (like R410A) have a high global warming potential (GWP), but
modern ASHP’s use lower GWP alternatives (e.g., R32 or CO, based refrigerants).

Longevity and Waste Reduction
lifespan of 15-25+ years, reducing the need for frequent replacements.
Minimal maintenance compared to gas and oil boilers, lowering resource use.

Challenges and Areas for Improvement

Higher upfront carbon footprint due to manufacturing and installation.

Electricity grid dependency powered by fossil fuel-based electricity; carbon
savings are lower. Cold weather efficiency drops. While still efficient, requires
more electricity in colder months.

Conclusion

ASHP’s are a sustainable, low-carbon heating option that significantly reduces
emissions compared to gas and oil boilers. Its environmental impact improves
further when powered by renewable energy and integrated with smart tariffs or
solar PV systems. As the UK’s electricity grid continues to decarbonise, ASHP’s will
become even greener over time.
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ASHP’s AND THE UK’s RENEWABLE ENERGY STRATEGY

ASHP’s play a key role in the UK’s transition to low-carbon heating, aligning with
government policies to phase out fossil fuels and expand renewable energy use.
As the UK shifts towards NetZero carbon emissions by 2050, ASHP are increasingly
seen as vital technology to replace gas and oil boilers.

UK Government Targets for Heat Pumps

As part of its Heat and Buildings Strategy, the UK aims to install 600,000 heat
pumps annually by 2028. Gas boilers in new homes will be banned from 2025,
making ASHP’s a key alternative. The UK’s Boiler Upgrade Scheme (BUS) offers
£7,500 grants for ASHP installations to encourage adoption.

How ASHP’s Fits into the UK’s Renewable Energy Strategy

The UK is expanding its use of wind, solar, and nuclear power to decarbonise the
electricity grid. Since ASHP’s run on electricity, its environmental impact depends
on the grid's energy mix.

Growing Renewable Energy Sources:

° Wind power supplies ~3040% of UK electricity, reducing ASHP’s carbon
emissions.

° Solar energy is growing, allowing homeowners to power an ASHP with
self-generated electricity.

° Hydrogen heating is still developing, making ASHP’s a more immediate
solution.

Grid Decarbonization Impact on ASHP’s:

In 2020, UK electricity had an average carbon intensity of ~181g CO,/kWh.

By 2035, the UK plans for a fully decarbonised electricity grid, meaning ASHP’s will
eventually run on 100% green energy.

Key takeaway: ASHP’s will become an even greener heating solution as the
electricity grid becomes cleaner.
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ASHP’s COMPARED WITH GAS HEATING

: A RENEWABLE PERSPECTIVE

Heating System

Efficiency (%)

CO; Emissions (kg
CO,/kWh)

Renewable Potential

ASHP (SCOP 3.5)

250450%

0.05 kg CO./kWh

Runs on electricity

Gas Boiler 8595% 0.18 kg CO,/kWh X Fossil fuel-based
Qil Boiler 8090% 0.25 kg CO,/kWh X Fossil fuel-based
Green Tariff 250450% 0 kg CO2/kWh 100% renewable

ASHP’s use less energy than gas boilers and can be powered entirely by
renewables. Replacing gas boilers with ASHP’s can significantly reduce the UK’s
carbon footprint.

How Smart Tariffs and Storage Enhance ASHP’s:
° Pairing ASHP’s with smart electricity tariffs and energy storage can
reduce reliance on fossil fuels:

Time of use tariffs
° Allow ASHP’s to run when electricity is cheapest and greenest.

Battery storage (solar batteries, heat batteries, hot water cylinders)
° Help store energy for later use.

Smart heating controls
° ASHP’s usage should be optimised based on electricity grid demand.

Challenges and Barriers to Adoption:

High upfront cost
° Government grants help, but installation will require a significant
investment.

Grid demand concerns
° Widespread adoption of ASHP’s will increase electricity demand and
require grid upgrades.
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Older home retrofitting
° Homes with poor insulation may need additional upgrades.

Conclusion

ASHP’s are crucial in the UK’s transition to renewable energy and low-carbon
heating. As the electricity grid continues to decarbonise, ASHP’s will become an
even more sustainable and cost-effective solution for home heating. With the
right policies, financial incentives, and infrastructure upgrades, ASHP’s will play a
significant role in achieving the UK’s NetZero goals.
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UNDERSTANDING THE COP (COEFFICIENT OF PERFORMANCE) OF ASHP’s IN THE
UK

The Coefficient of Performance (COP) is a key measure of an ASHP’s efficiency. It
shows how much heat it produces per unit of electricity consumed. In the UK,
where temperatures vary seasonally, understanding COP helps homeowners
gauge an ASHP's effectiveness and running costs.

What Is COP?

COP = Heat Output (kW) + Electricity Input (kW)

A COP of 3.5 means the ASHP produces 3.5 kWh of heat for every 1 kWh of
electricity. Higher COP = greater efficiency, which means lower energy costs.

How COP Varies with UK Temperatures

ASHP efficiency depends on external temperature and heat demand. The UK'’s
mild climate allows an ASHP to perform well, but some models' efficiency drops in
cold conditions.

Outdoor Temperature (°C) Typical COP
10°C (Mild winter day) 45-5.0
5°C (Average UK winter temp) 3.5-4.0
0°C 3.0-35
5°C 2.5-3.0
10°C 20-25
Key takeaway

Even at 0°C to 5°C, modern ASHP’s maintain a COP of 2.5 or higher, meaning they
are still more efficient than direct electric heating (COP = 1.0).

Seasonal Coefficient of Performance (SCOP)
Since temperatures fluctuate, the Seasonal Coefficient of Performance (SCOP)
gives a more accurate yearly efficiency measure.
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Typical SCOP values in the UK:

A well-insulated home with underfloor heating — SCOP 4.0 - 4.5
Standard home with radiators — SCOP 3.0 - 3.5

Older, poorly insulated home — SCOP 2.5- 3.0

Why SCOP Matters:
SCOP accounts for seasonal variations, unlike a single COP value.
Higher SCOP = Lower running costs and emissions.

Factors That Influence COP in the UK:

Outdoor Temperature
° Colder weather lowers COP, but UK winters are mild enough to maintain
efficiency.

Temperature
° ASHP’s work best with low-temperature heating systems (e.g., underfloor
heating and large radiators).

Home Insulation
° Well-insulated homes retain heat better, reducing energy demand.

Defrost Cycles
° In freezing conditions, ASHP’s use defrost mode, slightly lowering

efficiency.

Heat Pump Type
° Inverter-driven ASHP’s adjust output to match demand, improving COP.

How COP Compares to Other Heating Systems

Heating System Efficiency (%) Typical COP / SCOP
Gas Boiler 8595% 0.85-0.95
Oil Boiler 8090% 0.80 - 0.90
Electric Resistance Heating 100% 1.0
ASHP 250450% 25-45
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ASHP’s outperform gas, oil, and electric heating in efficiency.

Pairing an ASHP with solar panels or off-peak tariffs further increases
cost-effectiveness.

How to Maximise COP in the UK

° Use low-temperature heating, such as underfloor heating and large
radiators).

Improve insulation (wall, roof, and floor insulation reduce heat loss).

Set efficient heating schedules
° Avoid unnecessary high temperatures.

Keep the outdoor unit clear

° Remove snow, ice, or debris.

Choose an efficient ASHP model (modern cold-climate models perform better at
low temperatures).

Conclusion

The COP of ASHP in the UK typically ranges from 2.5 to 5.0, depending on
temperature, system design, and insulation. Despite efficiency dropping in colder
weather, modern ASHP remain a cost-effective and eco-friendly alternative to gas
and oil heating, mainly when used with low-temperature heating systems and
smart controls.
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COMMON ISSUES AND TROUBLESHOOTING WITH ASHP’s IN THE UK

ASHP’s are reliable heating systems, but like any technology, they can experience
issues. Understanding common problems and how to troubleshoot them can help
homeowners maintain efficiency and avoid costly repairs.

Heat Pump Not Producing Enough Heat, Possible Causes:

Cold Weather Efficiency Drop

COP decreases in freezing conditions.

Incorrect System Sizing

If the ASHP is too small, it may struggle to meet heating demand.
High Flow Temperature

Running at high temperatures (e.g., 60°C+) reduces efficiency.
Poor Insulation

Heat loss in an uninsulated home makes heating less effective.

Troubleshooting:

Lower the flow temperature (aim for 3545°C for best efficiency).

Improve insulation (walls, roof, floors) to retain heat.

Check if radiators/underfloor heating are large enough for low-temperature
heating.

Heat Pump Freezing Up (Outdoor Unit Covered in Ice), Possible Causes:

Cold and Humid Weather

Frost builds up in winter, affecting airflow.

Defrost Mode Not Working Properly

ASHP’s have automatic defrost cycles, but faults can occur.

Blocked Airflow

Leaves, snow, or debris blocking the outdoor unit.

Troubleshooting

Ensure the defrost cycle is active (check manufacturer settings).

Keep the outdoor unit clear of obstructions (remove leaves, snow, and ice).
Install the unit in a sheltered but well-ventilated location.

High Energy Bills, Possible Causes:

Incorrect Thermostat Settings constantly setting high temperatures increases
energy use.

Heat Pump Running Inefficiently
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Poor maintenance or incorrect installation.
Electric Backup Heater Activating Too Often
Some systems have an auxiliary heater that runs when demand is high.

Troubleshooting:
Set the heating to 18-21°C instead of higher temperatures.
Use smart thermostats and timers to optimise heating schedules.

Check if the backup heater runs too frequently, so your ASHP may need servicing.

Strange Noises (Grinding, Banging, or Whistling Sounds), Possible Causes:

Loose or Worn Parts

Components like fans or compressors may need tightening or replacement.
Refrigerant Issues

Low levels or leaks can cause whistling sounds.

Airflow Blockage

Debris in the outdoor unit can cause unusual noises.

Troubleshooting:

Turn off the ASHP and inspect for visible obstructions.

Check for loose screws or panels and tighten them.

If noises persist, contact a professional to check the refrigerant or compressor.

Heat Pump Not Turning On, Possible Causes:

Power Supply Issue

Tripped circuit breaker or faulty wiring.
Thermostat Settings

Incorrect programming or battery failure.
Frozen Components

Ice buildup can temporarily prevent operation.

Troubleshooting

Check the power supply (reset breakers and ensure the unit is plugged in).
Inspect thermostat settings (replace batteries if needed).

If frozen, wait for the defrost cycle or manually defrost the unit.
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Water Leaks Around the Indoor Unit, Possible Causes
Condensate Drain Blocked Clogged drain lines cause water buildup.
Faulty Seals, Pipe Connections, or loose connections may lead to leaks.

General Troubleshooting
Clear the condensate drain (check for blockages and flush with warm water).
Inspect pipes and connections for leaks and tighten them if necessary.

Heat Pump Running Constantly, Possible Causes:

Cold Weather Demand

Normal in very low temperatures.

Poor Insulation

The home loses heat too quickly.

Incorrect Thermostat Settings. This may be set too high.

Troubleshooting:

Improve home insulation to retain heat.

Lower thermostat temperature slightly to reduce demand.

If the unit runs excessively, contact a technician to check system efficiency.

Low or No Airflow from Indoor Unit, Possible Causes:

Clogged Air Filter

Dirty filters reduce airflow.

Fan Issues

Faulty blower motor or blocked vents.

Troubleshooting:
Clean or replace air filters every 13 months.
Check vents and ducts for blockages.

When to Call a Professional:

Refrigerant leaks

Only licensed engineers can handle refrigerant-related repairs.

Compressor failure

Major component issues require expert diagnosis.

Repeated error codes. If errors persist after troubleshooting, contact a specialist.
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Conclusion

Most ASHP issues in the UK can be addressed through regular maintenance,
appropriate settings, and minor troubleshooting. Nevertheless, professional
servicing is advisable for significant problems such as refrigerant leaks or
compressor failures. Properly maintaining an ASHP ensures optimal efficiency,
reduced energy costs, and an extended lifespan.
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UK REGULATIONS AND STANDARDS FOR INSTALLING ASAP

Installing an ASHP in the UK must comply with specific building regulations,
planning permissions, and efficiency standards to ensure safety, performance, and
environmental benefits. Homeowners and installers must be aware of these
regulations before installation.

Planning Permission: Do You Need It?
Most ASHP installations fall under Permitted Development Rights (PDR), which

means that planning permission is not required if specific conditions are met.

No Planning Permission Needed If:

° The outdoor unit is below 0.6m?3 in volume.

° Installed at least 1 metre from the property boundary.

° Not placed on a pitched roof or within 1 metre of the roof edge if
installed on a flat roof.

° There is no significant impact on neighbours due to noise.

° The property is not listed or in a conservation area.

Planning Permission Required If:

° The property is in a conservation area, national park, or listed.

° The unit exceeds noise limits (42 dB at 1m from the nearest habitable
room).

° You want to install multiple ASHP units.

Check with your local council if you’re unsure whether planning permission is
required.

Building Regulations for Heat Pump Installation
ASHP must comply with UK Building Regulations to ensure safety and efficiency.

Approved Document L (Energy Efficiency):

The ASHP must meet a Seasonal Coefficient of Performance (SCOP) of at least 2.8.
For efficiency, the system must be installed with proper insulation and
low-temperature heating (e.g., underfloor heating or large radiators).

Approved Document F (Ventilation):

The ASHP must have adequate airflow around the outdoor unit. It must not block
vents or disrupt natural airflow in the home.
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° Approved Document G (Water Supply and Drainage):

° If the ASHP provides hot water, it must meet safety and water efficiency
standards.
° Antiscald protection is required for hot water systems above 60°C.

Noise Regulations (MCS Standard 020):

° ASHP must not exceed 42 dB(A) when measured 1m from the nearest
habitable room of a neighbouring property.
° Acoustic enclosures may be required if the unit is too noisy.

MCS Certification and Installer Requirements
The Microgeneration Certification Scheme (MCS) sets the technical standards for
ASHP installations in the UK.

Why MCS Certification Matters:

Required for government grants (Boiler Upgrade Scheme, ECO4, etc.).
Ensures the ASHP meets performance and noise standards.

Only MCS-accredited installers can issue an MCS certificate.

Before hiring an installer, check the MCS database to confirm accreditation.
Heat Pump Performance and Efficiency Standards
All ASHP installed in the UK must meet efficiency standards to qualify for

government incentives.

Minimum Efficiency Requirements:

° SCOP of at least 2.8 to be eligible for grants.

° Complies with EU Eco-design Directive and UK Energy Labelling

Regulations.

. Heat pumps should ideally be inverter-driven for maximum efficiency.
Key Efficiency Ratings to Look For:

° COP (Coefficient of Performance): Higher (typically 2.5 to 5.0) is better.

° SCOP (Seasonal Coefficient of Performance) measures annual efficiency

(should be 3.0+ in UK climates).

° ErP Rating (Energy-related Products Directive) A+++ to D rating for

efficiency.
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GOVERNMENT INCENTIVES AND COMPLIANCE

Several UK government schemes support ASHP installations, provided they meet
the regulations:

Boiler Upgrade Scheme (BUS)

£7,500 grant for ASHP installations.

An MCS-certified installer must install it.
The home must have adequate insulation.

ECO4 Scheme (Energy Company Obligation)

Provides fully funded ASHP for low-income households.

Requires the home to meet minimum energy efficiency standards.
VAT Reduction (Zero Rated VAT on ASHP)

0% VAT on ASHP until 2027 for residential installations.

Electrical and Safety Standards
ASHP’s must comply with Part P of the UK Building Regulations (Electrical Safety).

Key Electrical Requirements:

° Installed on a dedicated circuit to prevent overloading.
° Must include RCD protection (Residual Current Device) for safety.
° Outdoor units must be weatherproofed and securely mounted.

Tip: Use a qualified electrician to verify compliance.
Heat Pump Installation in Flats and Shared Properties
Installing ASHP’s in flats, apartments, or shared buildings has additional

challenges:

Flats and Shared Buildings:

° Requires freeholder or management company approval.

° May require planning permission, especially for external units.

° Shared heat pumps (communal systems) must meet district heating
standards.
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Compliance with Future Regulations

The UK is tightening regulations to ensure higher energy efficiency and lower
carbon emissions.

Future Changes Expected:

° Gas boilers will be banned in new homes starting in 2030 (ASHP’s will be
the standard).

° New minimum efficiency standards for heating systems from 2030.

° More heat pump incentives as the UK aims to install 600,000 heat pumps

annually by 2028.

Conclusion

Installing an ASHP in the UK requires compliance with planning permissions,
building regulations, and efficiency standards. Choosing an MCS-certified installer
and ensuring the ASHP meets SCOP, noise, and safety standards is crucial for
accessing government grants and long-term efficiency. Proper planning ensures a
smooth installation process and maximised energy savings.
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TRAINING AND CERTIFICATION FOR ASHP’s INSTALLERS IN THE UK

With the UK government pushing for more low-carbon heating solutions, the
demand for qualified ASHP installers is skyrocketing. Installers must complete
specialist training and certification to install an ASHP and legally qualify for
government-based schemes.

Why Training and Certification Matter

. Legal Requirement Installers must be qualified under UK regulations.

. Access to Government Incentives: only MCS-certified installers can
register an ASHP for the Boiler Upgrade Scheme (BUS) and ECO4 funding.

° Ensures safe and efficient installations. Proper training ensures that the
ASHP meets building regulations and operates efficiently.

° Career Opportunities High demand for heat pump engineers due to the

UK’s NetZero targets.

Key Certifications for ASHP Installers

° Microgeneration Certification Scheme (MCS)

° It is mandatory for installers to access government funding schemes.
° Verifies that installers meet technical and quality standards.

° Requires completion of an approved heat pump training course.

To Become MCS Certified:

1. Complete an MCS Approved ASHP Training Course

2. Register with an MCS Certification Body (e.g., NICEIC, NAPIT, HIES).

3. Demonstrate Compliance with MCS Standards (via an assessment and site
audit).

MCS Certification Website: www.mcscertified.com

Heat Pump Training and Qualifications
Several training courses are available for new and experienced heating engineers
looking to install an ASHP.

LCL Awards Level 3 in ASHP (Installation and Maintenance)

Covers ASHP installation, commissioning, servicing, and fault finding.
Suitable for qualified plumbers, heating engineers, and electricians.
Typically, a 25-day course.
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BPEC Heat Pump Installer Training

° Covers design, installation, and compliance with building regulations.
° Approved by MCS and Renewable Energy Consumer Code (RECC).
° Includes practical hands-on training.

City and Guilds Level 3 Award in Heat Pump Systems

Nationally recognised qualification for ASHP and GSHP (Ground Source Heat
Pump) installers. Includes training on heat loss calculations, system design, and
installation best practices.

Who Can Apply?
° Qualified plumbers, heating engineers, and electricians.
° Holders of NVQ Level 2 or 3 in Plumbing and Heating (or equivalent

experience).

C. FGas Certification (For Refrigerant Handling)

Required if installing an ASHP with refrigerant connections (most modern ASHP’s
are pre-charged and don’t require FGas handling). Awarded by City and Guilds or
BESA (Building Engineering Services Association). It covers safely handling
fluorinated gases (FGas) used in heat pumps.

More info: www.refcom.org.UK

Where to Get ASHP Training in the UK
Several training centres across the UK offer MCS-approved courses:

° Heat Geek Specialised in low-temperature heating and heat pumps.

° BPEC Training Centres Nationwide locations, government approved.

° LCL Awards Centres: Over 100 centres across the UK.

° City and Guilds Training Centres are available at colleges and private
institutions.

° Worcester Bosch, Vaillant, and Mitsubishi Manufacturer led training for

their ASHP systems.
Cost: £500 - £2,500 per course, depending on location and duration.
Steps to Becoming a Certified ASHP Installer

Step 1:
Get Qualified with an NVQ Level 2 or 3 in Plumbing and Heating (or equivalent).
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Complete an MCS-approved ASHP training course.

Step 2:

Gain FGas Certification (If required)

If handling refrigerants, complete City and Guilds FGas Certification.
Step 3:

Join a Certification Scheme

Apply for MCS Certification via NICEIC, NAPIT, or other providers.

Step 4:

Get Insurance and Business Accreditation

Public Liability Insurance (minimum £2 million recommended).
Join the Renewable Energy Consumer Code (RECC) for credibility.

Step 5:
Start Installing and Registering Heat Pumps
Once MCS is certified, register ASHP installations for grants and incentives.

Career Prospects and Demand for ASHP Installers

Earnings:

° Trainee ASHP Installers: £25,000 - £35,000 per year.

° Experienced ASHP Engineers: £40,000 - £60,000 per year.

° Self-employed Installers: Can earn £70,000+ annually, depending on
demand.

Job Opportunities with:

° ASHP manufacturers (Vaillant, Mitsubishi, Daikin, etc.).
° Renewable energy firms.

° Local authorities and housing associations.

° Self-employment and private contracts.

Future Regulations and Changes

Gas boilers ban in new homes (from 2030) — Increased demand for ASHP’s.

UK NetZero Strategy means the Government is pushing for more grants and
subsidies for heat pumps.

Conclusion
Becoming a certified ASHP installer in the UK requires:
Formal training (LCL, BPEC, City and Guilds, or manufacturer courses).
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MCS Certification to access government schemes.
FGas qualification if handling refrigerants.

With the UK moving towards low-carbon heating, ASHP installation is a
high-demand, well-paid career path. Whether working for a company or
becoming self-employed, heat pump engineers will play a key role in the UK’s
energy transition.
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INSTALLATION PROCESS FOR ASHP’s IN THE UK

Installing an ASHP in the UK involves several key steps, from planning and
choosing the right system to professional installation and commissioning. Below is
a step-by-step guide to the process:

Initial Assessment and Planning:

Property Survey:

A certified installer assesses your home’s suitability, considering insulation,
heating demand, and space for the outdoor unit.

Heat Loss Calculation:

Determines the correct heat pump size based on home insulation and heat
demand.

Permitted Development:
Most ASHP installations fall under Permitted Development Rights, but planning
permission may be required in conservation areas or listed buildings.

Grants and Incentives:
Check if you qualify for government incentives like the Boiler Upgrade Scheme
(BUS) (£7,500 grant) or other energy efficiency programs.

Types of ASHP - Choosing the Right System:

AirtoWater: Works with underfloor heating or radiators to heat water.

AirtoAir: Provides space heating (like air conditioning but with heating
functionality). Selecting a Reputable Installer: Look for MCS-certified installers to
qualify for government grants and ensure a quality installation.

Preparing for Installation

Insulation and Efficiency Check:

Ensure adequate home insulation (e.g., loft, wall, and window insulation) to
maximise efficiency.

Radiator and Heating System Upgrades:
Older radiators may need to be replaced with larger, low-temperature ones for
efficiency.
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Electric Supply Check:
Some properties may require an electrical upgrade to handle the new system.

Installation Process:

° Outdoor Unit Placement: The external ASHP unit is installed outside,
ideally in a well-ventilated space away from obstructions.

° Indoor Unit Installation: The heat exchanger, buffer tank (if required),
and control systems are installed inside.

. Pipework and Connections: The unit is connected to the heating system,
including radiators or underfloor heating.

° Electrical and Plumbing Work: The system is wired and connected to the

main power and water supply.

Testing and Commissioning

° System Checks: The installer will test for leaks, ensure proper airflow,
and check system pressure.

° Balancing and Controls: Radiators or underfloor heating are balanced,
and thermostat settings are optimised.

° Final Handover: The installer provides guidance on efficiently using and
maintaining the system.

Post-Installation and Maintenance

° Regular Servicing: Annual servicing is recommended to maintain
efficiency and longevity.

° Cleaning and Inspection: Keep the outdoor unit clear of debris and
ensure airflow remains unobstructed.

° Monitoring Performance: Periodically check energy consumption and
efficiency to ensure optimal operation.

Costs and Savings

° Installation Cost: Typically, between £8,000 — £15,000, depending on
system size and home modifications.

° Running Costs: Lower than gas boilers if your home is well-insulated.

° Savings: Potential annual savings of £500-£1,000 compared to older

heating systems, depending on energy tariffs.
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ASHP’s FOR OFF-GRID HOMES IN THE UK

Off-grid homes in the UK—those not connected to the mains gas network can
significantly benefit from an ASHP as a sustainable and cost-effective heating
solution. However, there are specific considerations for installation and operation.

Why Choose an ASHP for an Off-Grid Home?

Lower Running Costs

Replacing LPG, oil, or direct electric heating with an ASHP can reduce energy bills,
especially with solar PV or battery storage.

Reduced Carbon Footprint
ASHP’s produce fewer CO, emissions than fossil fuel heating systems, helping
off-grid homes become greener.

Eligibility for Government Grants
The Boiler Upgrade Scheme (BUS) offers a £7,500 grant for ASHP installations,
reducing upfront costs.

Key Considerations for Off-Grid ASHP Installation

° Home Suitability and Insulation

ASHP’s work best in well-insulated homes. Ensure you have:
Loft insulation (270mm recommended)

Cavity wall or solid wall insulation

Double or triple-glazing

Electricity Supply and Backup Power
An ASHP requires electricity, which may be a challenge for fully off-grid homes.
Solutions include:

° Solar PV + Battery Storage — Reduces reliance on grid power and cuts
electricity costs.
° Diesel or Biomass Generators — These are backup power sources for

remote homes.

Low-Temperature Heating System

ASHP’s are most efficient with:

° Underfloor heating (best option)

° Large, low-temperature radiators (may require upgrades)
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Hot Water Storage
If replacing a traditional boiler, an ASHP requires a hot water cylinder to heat
water. Ensure space is available.

Installation Process for Off-Grid Homes

° Home Survey — An MCS-certified installer assesses insulation, heating
demand, and power supply.

° System Design — Choosing the right ASHP model, integrating with existing
heating, and considering renewable energy sources.

° Electrical and Plumbing Work — Installing the outdoor unit, indoor heat
exchanger, and connecting pipework.

° Commissioning — Balancing the system, testing efficiency, and setting up

smart controls.

Running Costs and Potential Savings

Electricity Consumption: ASHP’s typically require 1kWh of electricity to generate
3-4kWh of heat (COP 3-4).

Annual Costs:

° Oil heating: £1,200-£2,000

° LPG heating: £1,500-£2,500

° ASHP running costs: £800—£1,500 (varies with insulation and electricity
price)

. Savings: Up to £1,000 per year compared to LPG or oil heating.

Best ASHP Options for Off-Grid Homes

° Some high-performance heat pumps suitable for off-grid homes include:
Mitsubishi Ecodan — Reliable and efficient. Best for UK climates.

Daikin Altherma — Works well in cold conditions.

Vaillant aroTHERM — Compact and efficient.

Samsung EHS Monobloc — Good for off-grid setups with renewables.

Maximising Efficiency in Off-Grid Homes

° Combine with Solar PV and Battery Storage for energy independence.
° Use Smart Thermostats and Controls to optimise heating schedules.
° Regular maintenance is needed to keep the system running efficiently.
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ASHP’s IN NEW BUILD HOMES IN THE UK

Due to government regulations, energy efficiency standards, and sustainability
goals, ASHP’s are becoming the preferred heating solution for new-build homes in
the UK.

Why ASHP’s Are Ideal for New Builds
Meets Future Regulations. The Future Homes Standard (2025) will ban gas boilers
in new homes, making ASHP’s the primary heating solution.

Highly Efficient Heating
ASHP’s operate at 300 to 400% efficiency (COP 3—4), producing 3—4 kWh of heat
per 1 kWh of electricity.

Lower Running Costs
Well-insulated new builds maximise ASHP efficiency, leading to lower energy bills
than traditional heating systems.

Lower Carbon Emissions
ASHP’s produce significantly fewer CO, emissions than gas, LPG, or oil boilers,
helping meet net-zero targets.

Compatible with Underfloor Heating
New builds can integrate underfloor heating, which works more efficiently with
ASHP’s than traditional radiators.

Design and Planning Stage

° Heat Load Calculation: Determines the ASHP size based on insulation,
home size, and heating demand.

° Integration with Heating and Hot Water: Ensures optimal performance
with underfloor heating or radiators.

° Energy Efficiency Compliance: Helps meet EPC and SAP (Standard
Assessment Procedure) ratings for building regulations.

Installation Phase
° Outdoor Unit Placement: Installed in a well-ventilated location, away
from obstructions.
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° Indoor Unit and Cylinder Installation: Includes the heat exchanger and a
hot water cylinder if needed.

° Pipework and Electrical Setup: Connecting the ASHP to the heating
system and power supply.

° Smart Controls Integration: Setting up thermostats and home
automation systems for efficiency.

° Commissioning and Testing: System checks, balancing, and ensuring
efficiency before handover.

Best ASHP for New Build Homes

° Mitsubishi Ecodan

High Quality, Reliable, efficient, and widely used in UK homes.

° Daikin Altherma

Works well in cold climates and is ideal for well-insulated homes.
° Vaillant aroTHERM

Compact and efficient, great for new builds.

° Samsung EHS Monobloc

Easy installation and good integration with renewables.

Costs and Savings

Installation Costs

New-build ASHP typically costs £8,000 — £12,000, which is lower than retrofitting.
It can be cheaper than gas boilers when determining infrastructure costs (gas
supply, flue installation, etc.).

Running Costs and Savings
Annual ASHP costs: £500-£1,200 (depending on insulation and electricity rates).

Savings compared to gas or LPG: Up to £500 per year.

Maximising ASHP Efficiency in New Builds

1. Pair with Solar PV and Battery Storage for energy independence.
Use Smart Thermostats to optimise heating schedules.

Install Underfloor Heating for better performance.

Ensure High-Quality Insulation to reduce heat loss.

N

Government Grants and Incentives
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The Boiler Upgrade Scheme (BUS) offers £7,500 grants, making ASHP’s more
affordable. New builds with an ASHP can achieve higher EPC ratings, increasing
property value.
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ASHP’s IN HISTORIC AND LISTED BUILDINGS IN THE UK

Installing an ASHP in a historic or listed building presents unique challenges. Still,
with the right approach, it can be a highly efficient and sustainable heating
solution.

Challenges of Installing an ASHP in Historic and Listed Buildings:

Planning and Listed Building Consent

Listed Buildings (Grade |, II, I1*) and Conservation Areas require Listed Building
Consent (LBC) from the local authority. Restrictions may apply to outdoor unit
placement, pipework, and visual impact on the property.

Insulation and Heat Loss

Many historic homes have solid walls, single glazing, and poor insulation, making
ASHP’s less efficient. Upgrading insulation must be done sensitively to preserve
historical features.

Heating System Compatibility

Traditional small radiators may not work well with ASHP’s, which require
low-temperature heating systems like larger radiators and underfloor heating
(where possible).

Electrical Supply

Older properties may have limited electrical capacity, requiring upgrades to
support an ASHP.

Key Steps for Installing an ASHP in a Historic Building:

Planning and Permissions

° Consult your local conservation officer before installation.

. Work with an MCS-certified installer experienced in listed buildings.

° Consider a heritage impact assessment to support your planning
application.

Insulation and Efficiency Improvements

° Internal wall insulation (breathable materials like lime plaster)
° Secondary glazing instead of replacing windows
° Draught-proofing to reduce heat loss
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Choosing the Right ASHP System

Low-noise models to meet noise restrictions.

Smaller outdoor units to minimise visual impact.
Consider a split system ASHP to reduce outdoor unit size.

Strategic Placement of the Outdoor Unit
° Place the unit discreetly (e.g., behind a wall or courtyard).
° Use acoustic enclosures to reduce noise levels.

Heating System Adaptations

° Upgrade to low-temperature radiators or underfloor heating where
possible.
° Use a buffer tank for better heat distribution.

Best ASHP Models for Historic and Listed Buildings:

Mitsubishi Ecodan has Quiet operation and works at lower temperatures and
compact size, ideal for sensitive locations with good performance in older
buildings.

Vaillant aroTHERM Plus Works at lower temperatures, reducing the need for
radiator upgrades.

Daikin Altherma Small and efficient, with good performance in older buildings.

Costs, Grants and Savings
Installation Costs
£10,000 — £18,000, depending on insulation and heating upgrades.

Government Grants

) Boiler Upgrade Scheme (BUS): £7,500 grant for ASHP installation.

° Local Heritage and Energy Grants: Some councils offer additional funding
for energy-efficient upgrades in historic homes.

Running Costs and Savings
Potential savings of £500—£1,000 per year compared to oil or LPG heating.
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Final Tips for Success

Consult heritage experts and local planning officers early.

Use an MCS-certified installer with historic property experience.
Upgrade insulation and heating distribution systems where possible.
Position the outdoor unit discreetly to comply with regulations.

73



ASHP’s FOR COMMERCIAL BUILDINGS IN THE UK
ASHP’s are an increasingly popular heating and cooling solution for commercial
buildings in the UK. They offer high energy efficiency, reduced carbon emissions,

and lower running costs than gas, oil, and electric heating systems.

Why ASHP’s Are Ideal for Commercial Buildings

° Energy Efficiency and Cost Savings

° ASHP’s achieve efficiencies of 300 to 500% (COP 3-5), meaning they
produce 3-5 kWh of heat per 1 kWh of electricity.

° Lower running costs compared to gas and electric heating.

Lower Carbon Emissions

ASHP’s support net-zero targets and reduces reliance on fossil fuels.

It helps businesses comply with Minimum Energy Efficiency Standards (MEES) and
improve EPC ratings.

Government Incentives and Tax Benefits

Boiler Upgrade Scheme (BUS) offers £7,500 grants for eligible installations.
Enhanced Capital Allowances (ECA): ASHP’s may qualify for tax relief under energy
efficiency schemes.
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BEST ASHP SOLUTION FOR COMMERCIAL PROPERTIES

Air-to-Water ASHP

° Ideal for hotels, schools, and large office buildings.
° Provides space heating and hot water.
° Works best with underfloor heating or large radiators.

Key Considerations for Commercial ASHP Installation

° Building Suitability and Insulation

° Ensure the building has adequate insulation to maximise efficiency.

° Large open spaces may need zoned heating for better temperature
control.

Electrical Supply and Load Capacity

° Commercial buildings may require an electricity supply upgrade for
large-capacity ASHP’s.
° Battery storage or on-site solar PV can help reduce electricity costs.

Outdoor Unit Placement

° Outdoor units must be placed in well-ventilated areas to ensure proper
airflow.
° Noise considerations for urban or shared commercial spaces (low-noise

models available).

Hot Water Demand
Businesses with high hot water use (hotels and restaurants) may need buffer
tanks or hybrid systems.

Installation Process for Commercial ASHP’s
° Site Survey and Heat Load Assessment
° Determines heating and cooling needs, system size, and feasibility.

System Selection and Design

° Choosing between air-to-air or air-to-water ASHP.
° Integrating with existing HVAC or BMS (Building Management System).
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Installation and Commissioning

. Outdoor units are installed in ventilated locations.
° Indoor units connected to heating/cooling distribution system.
° Smart controls integrated for efficiency.

Performance Testing and Handover
° System is tested, optimised, and balanced.
° Staff training on controls and maintenance.

Costs and Savings

° Installation Costs
° Small businesses: £10,000 — £25,000
° Large commercial buildings: £30,000 — £100,000+

Running Costs and Potential Savings

° Businesses can save 30-50% on heating costs compared to gas or electric
heating.
° Payback period: 5-10 years, depending on energy prices and efficiency.

Best ASHP System for Commercial Use:

Mitsubishi Ecodan CAHV
° Modular system for scalability in large buildings.
. High efficiency with low noise levels.

Daikin Altherma 3 Large
° Ideal for hotels and office buildings.
° Works with underfloor heating and radiators.

Toshiba Estia
° Best for small-to-medium commercial buildings.
° Can provide both heating and cooling.
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Maximising Efficiency in Commercial ASHP Systems

° Use Smart Controls and Zoning:— Heat-only occupied areas.

° Pair with Solar PV and Battery Storage: Reduces reliance on grid
electricity.

° Regular Maintenance and Servicing: Ensures long-term efficiency.

° Improve Insulation and Ventilation: Reduces heat loss and enhances
performance.
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COMPARING ASHP’s WITH GROUND SOURCE HEAT PUMPS
ASHP and Ground-Source Heat Pumps (GSHPs) are highly efficient renewable
heating solutions. However, installation, efficiency, cost, and suitability differ for

different properties.

Key Differences: ASHP vs. GSHP

Feature

ASHP

Ground Source Heat Pump (GSHP)

Heat Source

Extracts heat from outdoor air

Extracts heat from the ground

Efficiency (COP)

3-4 (300-400% efficiency)

4-5 (400-500% efficiency)

Heating and Cooling

Yes (reversible models)

Yes (with specific models)

Installation Cost

£8,000-£14,000

£18,000-£35,000

Installation Complexity

Easier (outdoor unit only)

Complex (ground loop or boreholes
needed

Space Requirement

Minimal (outdoor unit on wall or

Ample space required for ground

ground) loops or deep boreholes
Lifespan 15-20 years 20-25 years
Best For... Urban, suburban, or rural homes Rural properties with land available

Running Costs

Lower than gas, but depends on
electricity costs

Lower than ASHP due to higher
efficiency

Noise Level

Some noise from the external unit

Silent (entire system underground)

ASHP Advantages and Disadvantages
Pros:

Lower upfront cost

Easier and quicker to install

Suitable for most properties

Can be used for heating and cooling
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Cons:

Slightly lower efficiency than GSHP
External units may produce noise
Performance drops in very cold weather
Ground Source Heat Pumps (GSHPs)
Pros:

Higher efficiency (COP 4-5)

No external noise

More stable year-round performance
Longer lifespan (20-25 years)

Cons:

High upfront cost (£18,000 — £35,000)
Requires large garden or borehole drilling
More disruptive installation process

Suitability: Which One is Best for You?

Property Type Best Choice
Urban and Small Homes ASHP (compact and easy to install)
Suburban Homes ASHP (unless the land is available for GSHP)
Rural Homes with Land GSHP (higher efficiency if space allows)
Large Commercial Buildings GSHP (long-term savings and efficiency)
New Builds GSHP (easier integration during construction)

ASHP Installation and Costs:

Installation: £5,000 — £17,000

Running Costs: £500 — £1,200 per year

Government Grant: £7,500 (Boiler Upgrade Scheme)

Ground Source Heat Pump (GSHP) Costs:
Installation: £18,000 — £35,000

Running Costs: ~“£600 — £1,200 per year
Government Grant: £7,500 (Boiler Upgrade Scheme)
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Summary: ASHP vs. GSHP — Which One to Choose?
Choose an ASHP for lower upfront costs, easier installation, and a compact
system.

Choose GSHP if you have space for ground loops, a long-term view, and higher
efficiency matters more than the initial cost.
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MAINTENANCE AND SERVICING OF ASHP’s IN THE UK
Regular maintenance and servicing of an ASHP will ensure optimal performance,
extend lifespan, and prevent costly repairs. A well-maintained ASHP can last

15-25 years while maintaining high efficiency.

Why ASHP Maintenance is Important

. Maintains Efficiency: Prevents performance drop due to dirt, debris, or
airflow issues.

° Reduces Running Costs: Ensures the system runs efficiently, lowering
energy bills.

° Prevents Breakdowns: Identifies issues early to avoid costly repairs.

° Extends Lifespan: A well-maintained ASHP can last 15-25 years.

° Ensures Warranty Compliance: Many manufacturers require annual
servicing.

° Routine Maintenance: DIY Checks and Upkeep

Monthly/Quarterly Checks:

Inspect the Outdoor Unit: Ensure it’s free from debris, leaves, or snow.
Clean Air Filters: Check the filters of your indoor unit every 1-3 months
(especially in dusty environments).

Check for Leaks: Look for any water pooling around the system.

Monitor Performance: Ensure the system heats effectively and maintains
steady airflow.

Seasonal Checks:

Autumn/Winter:
° Ensure the outdoor unit is clear of fallen leaves or ice.
° Increase airflow clearance if necessary.

Spring/Summer:
° Clean the coils to improve cooling efficiency (for reversible ASHP).

° Check for unusual noises that may indicate a failing component.

Professional ASHP Servicing (Annual Check-up):
Recommended every 12 months by an MCS-certified engineer.
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What’s Included in a Professional Service?

Heat Pump Inspection: Check refrigerant levels, components, and overall

system condition.

Cleaning the Heat Exchanger and Coils:

efficiency.

Checking Electrical Connection: Ensures safe operation.
Testing the Thermostat and Controls: Ensures proper heating/cooling

response.
Inspecting the Refrigerant Levels: Low levels can reduce efficiency.

Checking for Leaks and Drainage Issues: Prevents water damage and

freezing.

Improves heat transfer

Performance Testing: Confirms the ASHP is running efficiently.

Cost of Professional ASHP Servicing:
Annual Service Cost: £150 — £300
Repairs (if needed): £100 — £500 depending on the issue

Extended Warranty and Service Plans:
manufacturers and installers

Common ASHP Issues and Fixes

Available from

some

Issue

Possible Cause

Solution

ASHP not heating efficiently

Dirty filters, low refrigerant, or
incorrect thermostat settings

Clean filters, check the thermostat,
call an engineer if needed

Ice build-up on outdoor unit

Defrost cycle malfunction or
restricted airflow

Ensure good ventilation, clear
snow/ice, and call the engineer if
persistent

Unusual noises (grinding, banging

Loose components or fan issue

Turn off and schedule a service

High energy bills

Reduced efficiency due to blockages
or refrigerant issues

Schedule a professional inspection

Manufacturer Warranty and Service Plans

Most ASHP’s come with a 5-7-year warranty if professionally installed. Some

brands offer extended service plans for additional coverage.
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Best Practices for Warranty Compliance

. Follow the manufacturer’s servicing schedule.
° Use an MCS-certified professional for maintenance.
° Keep a service record in case of warranty claims.

Summary: Best Practices for ASHP Maintenance

° Check and clean air filters every 1-3 months.

Clear debris and ensure proper airflow around the outdoor unit.
Schedule professional servicing annually.

Address unusual noises or leaks immediately.

Monitor energy bills and system performance for efficiency drops.
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ASHP’s AND THE ROLE OF SMART TECHNOLOGY IN THE UK

Integrating smart technology with an ASHP is transforming home heating in the
UK, making systems more efficient, cost-effective, and user-friendly. Smart
controls, automation, and Al-driven optimisation help homeowners and
businesses reduce energy bills and increase comfort while supporting the
transition to low-carbon heating.

How Smart Technology Enhances ASHP Performance:

Improved Energy Efficiency

Smart thermostats adjust heating based on weather conditions, occupancy, and
user habits.  Al-driven controls reduce unnecessary energy consumption,
optimising performance.

Lower Running Costs

Dynamic tariff integration (e.g., Octopus Agile) allows the ASHP to run when
electricity is cheapest. Smart zoning prevents heating unused rooms, reducing
waste.

Remote Monitoring and Control

Mobile apps allow users to adjust temperatures, monitor performance, and
schedule heating remotely. They are helpful for holiday homes, rental properties,
and businesses.

Seamless Integration with Renewables

An ASHP can be linked with solar PV, battery storage, and smart grids for lower
carbon heating. Excess solar energy can be used to preheat water or store heat
efficiently.

Al-Powered Energy Management
It uses machine learning to predict heating needs based on past usage, weather,
and occupancy and optimises heat pump operation to avoid unnecessary cycling.

Smart Meters and Dynamic Energy Tariffs
It works with smart energy tariffs like Octopus Agile, charging at cheaper off-peak
rates. It also integrates with home energy management systems.
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Remote Monitoring and Diagnostics
Some ASHP’s offer cloud-based monitoring for performance tracking.
Daikin, Mitsubishi, Vaillant, and Samsung provide remote diagnostics via apps.

Best ASHP with Smart Technology Integration:

Mitsubishi Ecodan with MELCloud

Smart app control, weather compensation, and energy monitoring.
Compatible with solar PV and battery storage.

Vaillant aroTHERM Plus with sensoCOMFORT

Al-based weather optimisation and zoning control.

Works with smart meters and time-of-use tariffs.

Daikin Altherma
Smart grid-ready with advanced remote diagnostics.
Al-driven load shifting for lower energy bills.

Samsung EHS Monobloc with SmartThings
Fully integrated with SmartThings app for remote heating control.

Compatible with solar, battery storage, and grid demand response.

Future Trends in Smart ASHP Technology

° Al and Machine Learning — More self-learning ASHP’s that adapt to user
behaviour and external conditions.

° Grid Flexibility and Demand Response — ASHP will adjust output based on
grid demand and energy prices.

° Advanced Home Energy Automation — Integration with smart EV
chargers, batteries, and solar systems.

° Voice-Controlled Heating — Compatibility with Alexa, Google Assistant,

and Apple HomekKit.

Summary: Why Smart Tech is Key for ASHP’s in the UK

° Lowers energy bills through intelligent optimisation.

° Enhances efficiency with Al-driven control and weather compensation.
° Supports NetZero by integrating with renewable energy.

° Improves comfort and convenience with remote access and automation.
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THE FUTURE OF ASHP’s IN THE UK ENERGY MARKET

ASHP’s are set to play a crucial role in the UK’s transition to low-carbon heating.
Driven by government policies, technological advancements, and the need to
reduce reliance on fossil fuels, the market for ASHP’s is expected to grow
significantly as the UK moves towards NetZero by 2050.

Why ASHP’s Are the Future of UK Heating:

Government Policy and NetZero Targets and Gas Boiler Phase-Out:

° The UK plans to phase out gas boilers in new homes by 2025.

° Boiler Upgrade Scheme (BUS): £7,500 grants for heat pump installations.
° Clean Heat Market Mechanism (CHMM): Encourages manufacturers to
sell more heat pumps from 2024.

° Future Homes Standard (2025): New builds must use low-carbon heating
like ASHP’s.

Energy Security and Reducing Gas Dependency
The UK is moving away from natural gas due to price volatility and supply risks.
ASHP’s offer a renewable, stable heating solution.

Falling Costs and Increasing Adoption
Mass production and innovation are driving down installation costs.
Government incentives are making ASHP’s as affordable as gas boilers.

Market Growth and Adoption Trends

Currently, around 200,000 heat pumps are installed in the UK.

By 2028: Target of 600,000 installations per year.

By 2050: Heat pumps are expected to be the dominant heating system in UK
homes.

Who's adopting ASHP’s?

° New builds (Future Homes Standard).

° Off-grid homes replacing oil and LPG heating.
° Social housing and council-led retrofits.

° Businesses looking to cut carbon emissions.
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Technological Advancements in ASHP’s

. Higher Efficiency and Cold Weather Performance
° Next-gen ASHP’s work efficiently at -15°C to -25°C (ideal for UK winters).
° Improved compressors and refrigerants increase efficiency (COP 4-5).

Smart Technology and Al Integration

° Al-driven heat management reduces energy waste.

° Smart thermostats and zoning cut energy bills.

. Dynamic energy tariffs allow heat pumps to run when electricity is
cheapest.

Hybrid Heat Pump Solutions

° ASHP paired with hydrogen-ready boilers for peak winter demand.
° Hybrid systems for homes where full heat pump adoption isn’t yet
practical.

Integration with Renewables and Battery Storage
° Solar PV + Heat Pumps: Excess solar energy can power ASHP’s.
° Thermal batteries store heat for later use, improving efficiency.

Challenges and Solutions for ASHP Adoption

° High upfront costs Boiler Upgrade Scheme (£7,500 grant) and falling
prices.

° Grid electricity costs, Smart tariffs and renewable integration.

° Installation complexity: More trained heat pump installers and
streamlined regulations.

° Public awareness and myths Government and industry campaigns

promoting benefits.

The Future of ASHP’s in the UK

° Wider adoption in new builds and retrofits — Heat pumps will become
the default heating system.

° Cheaper and more efficient models — Improved designs will make them
more cost-effective.

° Smart grid integration — ASHP’s will work with demand response and
energy storage.

° Hybrid and hydrogen-ready systems — Solutions for homes not yet ready

for full electrification.
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Looking Ahead — The Path to a Low-Carbon Future

As we reach the final chapter of this journey through the world of air source heat
pumps, one thing is clear: these systems are no longer a niche technology. They
rapidly become a cornerstone of global efforts to decarbonise properties and
transition to a more sustainable, resilient energy future. From small homes in
temperate climates to large apartment blocks in sub-zero environments, air
source heat pumps are proving they can deliver comfort, efficiency, and
environmental benefits at scale.

The urgency of climate change cannot be overstated. Heating alone accounts for a
significant portion of global carbon emissions, particularly in countries that rely
heavily on natural gas, oil, or coal for residential and commercial heating. Air
source heat pumps offer a ready-made solution that doesn't require burning fuel
but transfers heat from the air, even in cold conditions. When paired with clean
electricity, especially from wind, solar, or hydro sources, the carbon footprint of
heating can drop dramatically.

In the years ahead, several trends will shape the growth and impact of air source
heat pumps. First, technological advancements will continue to improve
performance in extreme weather, increase system lifespans, and enable smarter,
self-optimising controls. Developments in natural refrigerants will also help
reduce the environmental impact of the systems themselves, aligning with global
climate goals.

Policy and regulation will play a pivotal role. Governments are phasing out fossil
fuel heating systems in many regions through bans, carbon pricing, or efficiency
mandates. At the same time, generous subsidies, tax credits, and incentive
programs make air source heat pumps more financially accessible to homeowners
and developers alike. For example, initiatives like the UK’s Boiler Upgrade Scheme
or the EU’s Fit for 55 plan highlight the political will to support large-scale heat
pump deployment.

Third, public awareness and workforce development are critical to long-term
success. Consumers must be educated about the benefits of air-source heat
pumps, and trained installers must be available to ensure systems are designed
and fitted correctly. A poorly installed heat pump can underperform not due to
the technology but because of sizing errors, improper settings, or poor integration
with a home’s infrastructure.
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Yet perhaps the most exciting opportunity lies in systems integration. Imagine a
neighbourhood of homes equipped with air source heat pumps, smart
thermostats, rooftop solar, and battery storage — all interconnected and capable
of responding to grid demands in real time. These homes could minimise their
own energy consumption and support the wider electricity network, flattening
demand peaks and reducing reliance on centralised fossil fuel generation.

In closing, air source heat pumps are more than just heating and cooling
systems—they symbolise what’s possible when innovation meets intention. They
offer a cleaner, more innovative, and more efficient way to stay comfortable while
caring for the planet. As we step into a future of sustainability and resilience, air
source heat pumps will be at the heart of a new energy landscape.

The question is no longer if we will adopt them, but how quickly we can
transition.

Thank you for reading this book. If you have any further questions, please feel
free to contact us.

89



Get quotes and more information at www.heatpumphub.co.uk
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