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60% 
Site-wide CO2 reduction (Part L 2013 Baseline) 
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Table 1: Carbon Dioxide Emissions after each stage of the Energy Hierarchy for domestic buildings Table 1: Carbon Dioxide Emissions after each stage of the Energy Hierarchy for domestic buildings

Regulated Unregulated Regulated Unregulated
Baseline: Part L 2013 of 

the Building Regulations 

Compliant Development

0.0

Baseline: Part L 2013 of 

the Building Regulations 

Compliant Development

0.0

After energy demand 

reduction (be lean)
0.0

After energy demand 

reduction (be lean)
0.0

After heat network 

connection (be clean)
0.0

After heat network 

connection (be clean)
0.0

After renewable energy 

(be green)
0.0

After renewable energy 

(be green)
0.0

Table 2: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for domestic buildings Table 2: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for domestic buildings

(Tonnes CO2 per annum) (%) (Tonnes CO2 per annum) (%)

Be lean: savings from 

energy demand reduction
0.0 0%

Be lean: Savings from 

energy demand reduction
0.0 0%

Be clean: savings from 

heat network 
0.0 0%

Be clean: Savings from 

heat network 
0.0 0%

Be green: savings from 

renewable energy
0.0 0%

Be green: Savings from 

renewable energy
0.0 0%

Cumulative on site 

savings
0.0 0%

Cumulative on site 

savings
0.0 0%

Annual savings from off-

set payment
0.0 -

Annual savings from off-

set payment
0.0 -

Cumulative savings for 

off-set payment
0 -

Cumulative savings for 

off-set payment
0 -

Cash in-lieu contribution 

(£)
0

Cash in-lieu contribution 

(£)
0

(Tonnes CO2) 

Regulated domestic carbon dioxide savingsRegulated domestic carbon dioxide savings

(Tonnes CO2) 

*carbon price is based on GLA recommended price of £95 per tonne of carbon dioxide 

unless Local Planning Authority price is inputted in the 'Development Information' tab

*carbon price is based on GLA recommended price of £95 per tonne of carbon dioxide 

unless Local Planning Authority price is inputted in the 'Development Information' tab

SAP 2012 Performance SAP 10.0 Performance

Carbon Dioxide Emissions for domestic buildings

(Tonnes CO2 per annum)

Domestic

Carbon Dioxide Emissions for domestic buildings

(Tonnes CO2 per annum)

Site Wide SAP Table



Table 3: Carbon Dioxide Emissions after each stage of the Energy Hierarchy for non-domestic buildings Table 3: Carbon Dioxide Emissions after each stage of the Energy Hierarchy for non-domestic buildings

Regulated Unregulated Regulated Unregulated
Baseline: Part L 2013 of 

the Building Regulations 

Compliant Development

97.2 72.6

Baseline: Part L 2013 of 

the Building Regulations 

Compliant Development

62.6 32.6

After energy demand 

reduction (be lean)
53.3 72.6

After energy demand 

reduction (be lean)
33.0 32.6

After heat network 

connection (be clean)
53.3 72.6

After heat network 

connection (be clean)
33.0 32.6

After renewable energy 

(be green)
55.7 72.6

After renewable energy 

(be green)
25.0 32.6

Table 4: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for non-domestic buildings Table 4: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for non-domestic buildings

(Tonnes CO2 per annum) (%) (Tonnes CO2 per annum) (%)

Be lean: savings from 

energy demand reduction
43.9 45%

Be lean: savings from 

energy demand reduction
29.6 47%

Be clean: savings from 

heat network 
0.0 0%

Be clean: savings from 

heat network 
0.0 0%

Be green: savings from 

renewable energy
-2.4 -2%

Be green: savings from 

renewable energy
8.0 13%

Total Cumulative 

Savings
41.5 43%

Total Cumulative 

Savings
37.6 60%

Annual savings from off-

set payment
55.7 -

Annual savings from off-

set payment
25.0 -

Cumulative savings for 

off-set payment
1,670 -

Cumulative savings for 

off-set payment
750 -

Cash in-lieu contribution 

(£)
158,652

Cash in-lieu contribution 

(£)*
71,225

(Tonnes CO2) (Tonnes CO2) 

Regulated non-domestic carbon dioxide savingsRegulated non-domestic carbon dioxide savings

*carbon price is based on GLA recommended price of £95 per tonne of carbon dioxide 

unless Local Planning Authority price is inputted in the 'Development Information' tab

*carbon price is based on GLA recommended price of £95 per tonne of carbon dioxide 

unless Local Planning Authority price is inputted in the 'Development Information' tab

Carbon Dioxide Emissions for non-domestic buildings

(Tonnes CO2 per annum)

Non-domestic

Carbon Dioxide Emissions for non-domestic buildings

(Tonnes CO2 per annum)

Site Wide SAP Table



Total regulated emissions 

(Tonnes CO2 / year) 

CO2 savings

(Tonnes CO2 / year) 

Percentage savings

(%)

Total regulated emissions 

(Tonnes CO2 / year) 

CO2 savings

(Tonnes CO2 / year) 

Percentage 

savings

(%)

Part L 2013 baseline 97.2
97.2 63.188013

Part L 2013 baseline 62.6
62.6

Be lean 53.3 43.9 45%
97.2 63.188013

Be lean 33.0 29.6 47%
62.6

Be clean 53.3 0.0 0%
97.2 63.188013

Be clean 33.0 0.0 0%
62.6

Be green 55.7 -2.4 -2%
97.2 63.188013

Be green 25.0 8.0 13%
62.6

Total Savings - 41.5 43%
97.2 63.188013

Total Savings - 37.6 60%
62.6

-
CO2 savings off-set

(Tonnes CO2) 
- -

CO2 savings off-set

(Tonnes CO2) 
-

Off-set - 1,670.0 - Off-set - 749.7 -

SITE-WIDE 

Site Wide SAP Table



Target Fabric Energy 

Efficiency (kWh/m²)

Dwelling Fabric Energy 

Efficiency (kWh/m²)
Improvement (%)

Development total 0.00 0.00

Area weighted 

non-domestic 

cooling demand       (MJ/m
2
)

Total area weighted 

non-domestic 

cooling demand     

(MJ/year)
2

Actual
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Domestic results Domestic results
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Description Advantages Things to consider

Air Source Heat Pumps Air Source Heat Pumps Heating and/or Hot Water

An air source heat pump (ASHP) works by transferring heat absorbed from the 
outside air to an indoor space, such as a home or an office via the wet central 
heating systems to heat radiators and provide domestic hot water. Heat pumps 
work similarly to a refrigerator: they absorb heat and transfer it to another 
medium.

Typically, two types:

- Air to air heat pumps, which absorb heat from the outside air and then transfer it 
directly into your home via a fan system to heat a room. Air-to-air heat pumps 
require a warm air circulation system to move the warm air around your home. 
They will not provide you with hot water as well. Air-to-air heat pumps are not 
eligible for the UK government’s Renewable Heat Incentive (RHI) scheme.

- Air to water heat pumps, which absorb heat from the outside air and then 
transfer it via your central heating system to provide hot water heating, radiator, or 
underfloor heating in an indoor space (or all three).

An air-to-water system distributes heat via your wet central heating system. Heat 
pumps work much more efficiently at a lower temperature than a standard boiler 
system would. This makes them more suitable for underfloor heating systems or 
larger radiators, which give out heat at lower temperatures over longer periods of 
time.

You’ll need a place outside where a unit(s) can be fitted to a wall or placed on the 
ground. It will need plenty of space around it to get a good flow of air.  The external 
unit is connected to an internal unit containing circulation pumps and hot water, 
which is usually smaller than the average boiler.

As a general rule, air source heat pumps are easier to install than ground source 
heat pumps, as they do not require any land to be dug up for installation. The size 
of the air source heat pump will vary depending on your home’s heat demand – 
the bigger the home, the bigger the heat pump unit you’ll need.

Air-to-water heat pumps are the most common model in the UK.

Air source heat pumps perform particularly well with underfloor heating systems 
or warm air heating because they operate at low temperatures. Homes without an 
existing central heating system will require one to be installed for an air source 
heat pump to work.

An air source heat pump is subject to fluctuating air temperatures and has to work 
harder to produce heat when the outside air temperature is lower. This means that 
in the colder months, when the heat pump is likely to be relied on the most, it will 
use more units of electricity to produce the same amount of heating as a ground 
source heat pump in the same period of time.

- It could lower your fuel bills, especially if you replace conventional electric heating

- It could provide you with an income through the UK government’s Renewable Heat 
Incentive (only applies to air-to-water heat pumps)

- It could lower home carbon emissions

- There are no fuel deliveries needed

- It can heat your home as well as your water

- It can be easier to install than a ground source heat pump

- While air source and ground source heat pumps function differently, with air source 
heat pumps absorbing heat from the air outside while ground source heat pumps 
extract heat from the ground via pipes, they can bring the same benefits to your 
underfloor heating system. Due to the low temperatures required for underfloor 
heating, air source and ground source heat pumps are an ideal way to heat the system 
at a lower running cost.

- Running costs will vary depending on several factors including the size of the 
development, how well insulated it is, and what room temperatures you are aiming to 
achieve.

- Although swapping a gas/oil  boiler with ASHPs typically helps the environment by using 
high efficiency systems with electricity; electricity is still approximately 3-4 times more 
expensive than natural gas, so efficiency of the system is key.

- ASHP efficiencies are most effective with lower temperatures i.e. 30degC-50degC so 
work well with underfloor heating solutions; however, if they are paired to hot water 
solutions that require higher temperatures 60degC+ then the efficiency rapidly drops and 
often immersion heaters within the tanks automatically switch on which can significantly 
increase the electricity bills.

- While air source heat pumps don’t take up too much outdoor space, the unit will be 
visible from the outside of the property (unless located on a roof or behind a barrier), so it’s 
best to check with the local planning authority first, to find out if you need planning 
permission. As the unit is above ground, it will produce a noise similar to that of an air 
conditioning unit, which could be bothersome to you or your neighbours.

More info: https://energysavingtrust.org.uk/advice/installing-renewables/

- If the heat pump is providing hot water, then this could limit the overall efficiency. You 
might want to consider solar water heating to provide hot water in the summer and help 
keep your heat pump efficiency up.

- Learn how to control the system so you can get the most out of it. You will probably need 
to set the heating to come on for longer hours, but you might be able to set the 
thermostat lower and still feel comfortable. The installer should explain to you how to 
control the system so you can use it most effectively.



Description Advantages Things to consider

Ground Source Heat Pumps Ground Source Heat Pumps Heating and/or Hot 
Water

Ground source heat pumps (GSHPs) use pipes that are buried in the garden to 
extract heat from the ground. This heat can then be used to heat radiators, 
underfloor or warm air heating systems and hot water in your home.

A ground source heat pump circulates a mixture of water and antifreeze around a 
loop of pipe, called a ground loop, which is buried in your garden.

Heat from the ground is absorbed into the fluid and then passes through a heat 
exchanger into the heat pump.

The ground stays at a fairly constant temperature under the surface, so the heat 
pump can be used throughout the year.

The length of the ground loop depends on the size of your home and the amount 
of heat you need.

Longer loops can draw more heat from the ground, but need more space to be 
buried in. If space is limited, a vertical borehole can be drilled instead.

- It could lower your fuel bills, especially if compared to conventional electric heating.

- It could provide an income through the government’s Renewable Heat Incentive 
(RHI).

- It could lower home carbon emissions, depending on which fuel you are replacing.

- There are no fuel deliveries needed.

- It will heat your home as well as your water.

- There is minimal maintenance required.

- Unlike gas and oil boilers, heat pumps deliver heat at lower temperatures over much 
longer periods.

- In winter, it may need to be on constantly to heat buildings efficiently, but radiators 
won't feel as hot to the touch as with a gas or oil boiler.

- Often they are more difficult to install than air source heat pumps, but ground source 
heat pumps are often more energy efficient.

- Ground source heat pumps can perform better with underfloor heating systems or 
warm air heating than with radiator-based systems because of the lower water 
temperatures required.

- When you consider the time of year you would typically rely on your heat pump the 
most – when temperatures drop during the winter months – it’s easy to understand 
why the ground source heat pump wins in terms of efficiency. The temperature of the 
ground is fairly fixed at a constant 10 – 13°C all year round, so a ground source heat 
pump remains consistently efficient throughout the year, unaffected by seasonal 
changes.

- While air source and ground source heat pumps function differently, with air source 
heat pumps absorbing heat from the air outside while ground source heat pumps 
extract heat from the ground via pipes, they can bring the same benefits to your 
underfloor heating system. Due to the low temperatures required for underfloor 
heating, air source and ground source heat pumps are an ideal way to heat the system 
at a lower running cost.

- The ground needs to be suitable for digging a trench or a borehole and accessible to 
digging machinery.

- The ground loop can be installed in two ways, vertically or horizontally, but each will take 
up a certain amount of space in the garden/site boundary and you’ll need to check the 
ground is suitable for digging.

- If you want to put the pipes in vertically, you’ll need specialist machinery to drill a 
borehole, which will increase the cost of installation. Opting to lay the pipework 
horizontally is a cheaper method of installing a ground source heat pump, but you’ll need 
a lot more space, so it’s only suitable if you’ve got a large garden.

- GSHP efficiencies are most effective with lower temperatures i.e. 30degC-50degC so 
work well with underfloor heating solutions; however, if they are paired to hot water 
solutions that require higher temperatures 60degC+ then the efficiency rapidly drops and 
often immersion heaters within the tanks automatically switch on which can significantly 
increase the electricity bills.

Sizing: The heat loss of the property is determined by how well the building is insulated. If 
the insulation is not known then it becomes difficult to size the heat pump accurately. The 
only way this can be achieved with any degree of accuracy is to commission a Heat Loss 
calculation according to BS EN12831 which takes into account the build, insulation, 
heating system, etc and can be used to determine a peak heat load. This is a key 
requirement of the Renewable Heat Incentive Scheme.

Insulation: Insulation plays a big part in how effective a heat pump operates. Reducing the 
energy requirement for any building should be a central theme to the design process. Any 
investment in an upgraded insulation specification will have a far swifter pay-back than 
the return on any renewable technology. For this reason, consideration should be given to 
improving the insulation level as much as practically possible.

There is also a concern for un-insulated buildings that the actual heat emitting device, i.e. 
radiators, under-floor, etc. will not output enough heat at the heat pump’s lower flow 
temperatures to obtain a warm enough temperature within the building. This is a 
particular concern when the temperature outside is cold. As a guide, a building post 1985 
with cavity wall insulation, double glazing and 300mm thick loft insulation, will have a 
peak heating load of ~50W/m2. A property built before 1985 with single glazing we would 
assume has a peak heating load of 70W/m2 or greater. In cases of very poor insulation the 
low temperature output from the heat pump may mean that the building will never get 
warm and that the running costs for the heat pump are increased. It is important to 
ensure that the correct amount of pipe for the application is buried and that it is buried 
correctly. If insufficient pipe is installed then the ground could potentially run out of 
energy mid heating season, leaving the occupants without heat. It is important to 
remember that if the heat pump is producing Domestic Hot Water as well as space 
heating, an additional amount of ground array is required simply as there is an additional 
all year round load on the ground. As a guide, roughly 2 to 2.5 times the area being heated 
is required to install horizontal ground arrays. If there is insufficient land available an 
alternative to horizontally laid ground arrays is a vertical drilled borehole. These can be 
down to a depth of over 100m. Drilling a borehole is a specialist activity and as such can be 
expensive. 



Description Advantages Things to consider

Water Source Heat Pumps Open/Closed Loop System Heating/Cooling and/or 
Hot Water

Water source heat pumps (WSHPs) work by extracting heat from a body of water 
and converting it into useful energy to heat your home. They use a series of 
submerged pipes containing a working fluid to absorb the heat from a river, lake, 
large pond or borehole. This is then turned into useful heat for space heating and 
hot water, through compressing the working fluid so it can give the heat off at a 
higher temperature.

Closed loop systems

These water source heat pumps have sealed pipes filled with fluid (antifreeze), 
which are submerged beneath the water, never coming into contact with water 
directly. As the fluid flows through the pipes it is heated by the water body and 
returns to the heat pump.

Open loop systems

Water flows through the pump to extract its heat in an open loop system, before 
being discharged back to its source. These can be more efficient than closed loop 
pumps, but you need to gain consent from either the Environment Agency, for 
England or Wales, or the Scottish Environment Protection Agency (SEPA) in 
Scotland to discharge the water, and possibly additional permission to extract it.

Accessing the aquifer’s water directly and extracting heat from that is a way of 
using an open-loop system. This is usually done with two boreholes. One 
abstraction borehole with a pump at the bottom to lift the water to the surface for 
the heat pump to use and another borehole some distance away to re-inject the 
water back into the aquifer. Hence open-loop.

Hybrid heat pumps

These involve a second heating source running alongside the water source heat 
pump system. These are particularly suited to older homes, where it’s not possible 
to insulate the property sufficiently to optimise the pump’s performance.

Water source heat pumps are often more efficient than ground and air source devices. 
This is because heat transfers better in water, while water temperatures are generally 
more stable throughout the year (between 7 and 12 degrees on average), which is 
higher than the average air and ground temperature in winter.

Submerged pipework in a body of water absorbs heat energy from its surroundings in 
the same manner as it would if buried in the ground.

The submerged pipes, typically closed loop systems such as pond mats, transfer the 
water’s heat energy to the heat pump. The water source heat pump then compresses 
and upgrades this temperature, delivering heating and hot water to radiators or 
underfloor heating inside the property.

When water is used as the heat source in open loop systems, a secondary heat 
exchanger is used, so the heat pump itself remains on a closed loop containing glycol. 
A secondary exchanger can take several forms; loops of pipe or metal panels immersed 
in the source water, or a gasket plate heat exchanger with the water piped to it.

Water has a high capacity to hold heat in relation to its volume; it readily absorbs heat 
and readily delivers it: it enjoys a high transfer rate. It is more efficient for a heat pump 
to exchange heat with water than air – which enables a water source heat pump to 
outperform an air source heat pump.

The thermal capacity and thermal inertia of water enables it to retain some of the solar 
heat gained in the summer through to the winter. Groundwater in aquifers is warmer 
than the air temperature on cold winter days and thus provides a more attractive input 
temperature to a heat pump. The London Aquifer, for instance, maintains a steady 
temperature of 14°C throughout the year.

A well engineered groundwater heat pump system has access to a large volume of 
water: this enables it to extract heat from a very large heat source whose temperature 
will not change significantly as relatively small amounts of heat are extracted from it.

It is possible to access financial support for installing a water source heat pump 
through the Renewable Heat Incentive scheme, which pays a rate for units of heat 
generated. In Scotland, water source heat pumps may also qualify for funding through 
the Scottish Government funded Home Energy Scotland Loan.

Both these schemes require that the installer and product installed are certified under 
the Microgeneration Certification Scheme (MCS) and all MCS installers must be 
members of a consumer code and work must adhere to their code’s standards.

When you install a water source heat pump, you might need to install underfloor heating 
and larger radiators to get the best performance out of the technology, similar to when 
you install an air or ground source heat pump. Overall, this could represent an expensive 
undertaking.

The disadvantages of an open loop heat pump system include the need to meet the 
additional engineering challenges of dealing with water which may contain debris, 
unstable pH values or biological growth and may call for additional pumping loads. It will 
also be necessary to meet the abstraction requirements of the Environmental Agency on 
all but the smallest of schemes.

The key disadvantage of using a very large body of water to achieve heat exchange with a 
relatively constant temperature is that you are not able to store summer heat in that body 
of water – to have the benefit of retrieving those higher temperatures in winter.

As using an open-loop system negates the need for the glycol/water solution and 
hundreds of meters of 40mm collector array pipe, it is often quoted as being cheaper to 
install. There are of course good reasons why we will not normally specify an open-loop 
system, the main one being hidden costs.

The hidden costs of an open-loop system come from the need to regularly clean the heat 
exchanger, run and service the abstraction pump and obtaining and maintaining a water 
abstraction licence from the Environment Agency, the cost of which varies by region 
across the UK.

Another consideration should be the cost of pumping water from the bottom of a 
borehole to the surface. A recent example for a modest domestic dwelling showed that a 
30kW heat pump system would require about 13,000m3 of water each year to be pumped 
from the bottom of the borehole to the heat pump at ground level. At the abstraction cost 
of £0.02751p per m3 this equates to around £360 each year. A cost not required for a 
closed-loop system.

The running costs of an abstraction pump are much higher than those of a closed-loop 
system circulation pump. A closed-loop system requires a much smaller pump due to the 
balance of pressure in the loop, rather than having to lift vast volumes of water from a 
great depth. Based on a 2,200 run-hour cycle per year, an open-loop pump would cost 
about £ 860 in electricity as opposed to the £60 a year running cost of a closed-loop 
pump.



Description Advantages Things to consider

Solar Panels Photovoltaic Electricity Generation

Solar electricity panels, also known as photovoltaics (PV), capture the sun’s energy 
and convert it into electricity that you can use in your home.

By installing solar panels you can generate your own renewable electricity.

Solar PV cells are made from layers of semiconducting material, usually silicon.

When light shines on the material, electrons are knocked loose, creating a flow of 
electricity. The cells don’t need direct sunlight to work, they can work on a cloudy 
day. However, the stronger the sunshine, the more electricity generated.

Solar PV cells are grouped into modules, and modules are usually grouped into 
solar arrays. Modules and arrays come in a variety of shapes and sizes.

Most PV systems are made up of panels that fit on top of your roof, but you can 
also install on the ground, or fit solar tiles.

The electricity generated is direct current (DC), whereas the electricity you use for 
household appliances is alternating current (AC). An inverter is installed along with 
the system to convert DC electricity to AC.

During daylight hours, you’ll be generating electricity even on cloudy days, but during 
the evening you’ll be using electricity from the mains. Reducing your electricity use can 
help lower your bills and reduce your carbon footprint.

You can combine PV with other space-heating renewable technologies such as heat 
pumps, solar thermal systems and wind turbines. These technologies work well with 
each other, as PV can be set up to help power a heat pump, for example, or several of 
these systems can feed into a thermal store.

With most PV systems, there will be times when the electricity you generate is more 
than you can use or store, so the surplus will be exported to the grid to be used by 
somebody else. If you want to be paid for exporting, you need to make sure you’re 
getting an export payment. If you were able to claim the feed-in tariff (this closed to 
new applications at the end of March 2019), then you will be getting export payments 
as part of that. If not, you need to find an energy company that will pay you for this 
surplus.

Following the closure of the Feed-in Tariff scheme to new solar PV system applicants in 
March 2019, the Smart Export Guarantee (SEG) was introduced to provide financial 
support to small-scale renewable energy generators for the electricity they export to 
the grid. The savings from solar PV with the SEG are considerably higher than without 
it. In Great Britain, the Smart Export Guarantee pays you for the electricity you 
generate.

PV Divert

Most of the time your solar PV system either:  isn’t generating enough energy for your 
household’s demand, and is supplemented by importing electricity from the grid, or is 
generating excess electricity surplus to your demand, and exporting that electricity 
back to the grid.

If you are getting export payments via Smart Export Guarantee or if you aren’t getting 
paid for exports at all, you might be looking for a way to use more of your generated 
energy within your home.

Instead of sending it to the grid, that surplus electricity could power the immersion 
heater in a hot water tank, storing hot water for you to use later.

A PV diverter would allow you to do this, provided you have a hot water cylinder. This is 
typically the lowest upfront cost option for increasing in-home use, particularly if you 
install at the same time as your panel installation. It is a reliable and low maintenance 
piece of kit that directs your excess energy to power your immersion heater, instead of 
exporting to the grid.

On its own, excess solar energy is unlikely to meet all of your hot water needs, but it 
can help reduce your bills.

If you’re interested in using PV diverter, speak with your installer. They might also 
suggest increasing the number of panels on your roof to provide more electricity for 
your hot water needs.

For domestic systems, PV systems will be working at its peak during daylight hours, so it’s 
a good idea to think about reorganising domestic activities such as washing, dishwashing 
and ironing. If you’re home most of the day, then this will be easier to do, but if you work 
during the day then try setting up timers for your dishwasher and washing machine.

Solar PV needs little maintenance. Keep an eye on nearby trees to ensure they don’t begin 
to overshadow them.

In the UK, panels that are tilted at 15° or more have the benefit of being cleaned by rainfall 
to ensure optimal performance. Debris is more likely to accumulate if you have ground 
mounted panels, or if you live in an area with more dust in the air. In these cases, you 
might need to have the panels cleaned.

Once fitted, your installer should leave written details of any maintenance checks that you 
should carry out from time to time to ensure everything is working properly. This should 
include details of the main inverter fault signals and key troubleshooting guidance. Ideally, 
your installer should demonstrate this to you at the point of handover.

Keeping a close eye on your system and the amount of electricity it’s generating 
(alongside the weather conditions) will familiarise you with what to expect and alert you 
to when something might be wrong.

The panels should last 25 years or more, but the inverter is likely to need replacing 
sometime during this period.

Consult with your installer for exact maintenance requirements before you commit to 
installing a solar PV system.



Description Advantages Things to consider

Solar Panels Solar Thermal Heating and/or Hot Water

Solar water heating systems use solar panels, called collectors, fitted to your roof. 
These collect heat from the sun and use it to heat up water that is stored in a hot 
water cylinder. A boiler or immersion heater can be used as a back up to heat the 
water further to reach the temperature you want.

There are two types of solar water heating panels:

- evacuated tubes – a bank of glass tubes mounted on the roof tiles

- flat plate collectors, which can be fixed on the roof tiles or integrated into the roof

- The system works all year round, though you'll need to heat the water further with a 
boiler or immersion heater during the winter months.

- Sunlight is free, so once you've paid for the initial installation your hot water costs will 
be reduced.

- Solar hot water is a green, renewable heating system and can reduce your carbon 
dioxide emissions.

- The cost of installing a typical solar water heating system is in the region of £4,000 – 
£5,000 for a home system. Savings are moderate – the system can provide most of your 
hot water in the summer, but much less during the winter months.

- You’ll need around five square metres of roof space for a typical house, which faces East 
to West through South and receives direct sunlight for the main part of the day. The 
panels don’t have to be mounted on a roof, however. They can be fixed to a frame on a flat 
roof or hang from a wall.

- If a dedicated solar cylinder is not already installed, then you will usually need to replace 
the existing cylinder or add a dedicated cylinder with a solar heating coil.

- Many conventional boiler and hot water cylinder systems are compatible with solar 
water heating. If your boiler is a combination – or combi – boiler and you don’t currently 
have a hot water cylinder, a solar hot water system may not be compatible.

- You don’t need planning permission for most home solar water heating systems, as long 
as they’re below a certain size. However, you should check with your local planning officer, 
especially if your home is a listed building, or in a conservation area or World Heritage Site.

- A competent accredited installer will be able to assess your home and help you choose 
the best setup to meet your needs.



Description Advantages Things to consider

Wind Turbines

Wind turbines harness the power of the wind and use it to generate electricity. 
When the wind blows, the blades are forced round, driving a turbine that 
generates electricity. The stronger the wind, the more electricity produced.

There are two types of domestic-sized wind turbine:

  pole mounted – these are free standing and are erected in a suitably exposed 
position, with generation capacity of about 5-6kW

   building mounted – these are smaller than mast mounted systems and can be 
installed on the roof of a home where there is a suitable wind resource. Often 
these are around 1-2kW in size

Battery-less grid tied systems:

Often considered to be the best kind of wind turbine, the battery-less grid tied 
systems are simple, environmentally friendly, and high performance. These 
turbines produce as much electricity as possible, also feeding into the grid. They’re 
great for anybody wishing to reduce reliance on energy companies, but not so 
good if you’re looking to go off-grid entirely. The problem is that there’s no storage 
for the energy, so when the wind stops blowing you’re back to buying energy from 
the grid.

Grid-tied system with battery backup:

The problem we mentioned above can be remedied by using a grid-tied turbine 
with battery storage. It’s the same premise, but with a bank of batteries that stores 
electricity and feeds it back into the system if there is a grid power cut. The only 
downside is that the battery can be expensive.

Off-grid systems:

If you are hoping to limit your dependence on the mains as much as possible, you 
will need a larger turbine, or multiple smaller turbines – size matters. If you’re just 
looking to produce enough electricity for some garden lights then you’d be okay 
with a smaller one.

You may be able to claim Smart Export Guarantee (SEG) payments for any surplus 
electricity you export to the grid. The Smart Export Guarantee replaced the previous 
Feed-in Tariff, which closed to new applications at the end of March 2019.

A well-sited 6kW pole mounted turbine could typically earn about £440 per year in SEG 
payments.

The cost of a system will depend on the size and the mounting method. 
Building-mounted turbines cost less to install than pole-mounted ones, but they tend to 
be less efficient.

For equipment and installation, a 6kW pole-mounted system costs between £23,000 and 
£34,000.

Building-mounted turbines tend to be less efficient than pole-mounted ones. A well-sited 
6kW turbine can generate around 9,000kWh a year, which could save you around £250 a 
year on your electricity bills. 

Maintenance checks are necessary every few years, and will generally cost around £100 to 
£200 per year depending on turbine size.

A well-maintained turbine should last more than 20 years, but you may need to replace 
the inverter at some stage during this time, at a cost of £1,000 to £2,000 for a large system.

For off grid systems, batteries will also need replacing, typically every six to 10 years. The 
cost of replacing batteries varies depending on the design and scale of the system.

Any back-up generator will also have its own fuel and maintenance costs.

The building may require increased structure to support the turbine if a turbine is 
included as part of the building.
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