An introduction
to Renewables

Community Buildings: An introduction to Renewables
Generating energy from renewable technologies, such as solar panels or heat pumps, is a
significant step towards the decarbonisation of village and community halls and can lead to
long term financial savings. However, community buildings vary enormously in their age,
construction and usage and there is no ‘one size fits all’. Do your research and seek
independent advice.
Improve energy efficiency first
Before you invest in renewable energy take steps to improve the energy efficiency of the
building or the benefits of these technologies may be lost.
Start by reducing energy use by ensuring that everyone understands how to use the
heating, lighting and appliances efficiently.
Make physical improvements to the building to reduce energy, such as better insulation,
LED lighting or new heating controls.
Undertaking a DIY energy audit will help to identify appropriate actions to take.

Factors to consider when choosing a renewable energy solution
How the building is used.
Is your hall used infrequently, requiring it to heat up quickly or would a low level constant
temperature be best? What level of heat do your hirers need? Is the hall used during the
daytime, evening or both?
The building’s construction, design and location.
How is your hall constructed? How large are the rooms and do they have high ceilings? Do you
need different solutions for heating and water? Is the building adequately ventilated? Is the
building listed or in a conservation area? Is it in a built-up area?
Undertake a cost benefit analysis.
Calculate how long it would take to payback the initial investment. Consider ongoing costs for
maintenance and servicing of the system and check with your installer about warranties.
Seek professional advice and use MCS certified installers.
Where possible seek independent professional advice. Obtain at least three quotes and ask
installers for a breakdown of costs so you are comparing like for like The Microgeneration
Certification Scheme for low carbon energy technologies has a directory of certified products
on their website. Check with your local authority regarding planning permission and notify
your insurance company.

Heat pumps
Heat pumps take electricity from other sources and increase its efficiency. They work
like a fridge in reverse, extracting heat from outside and pumping it indoors using a
compressor and circulating refrigerant. Their energy output can be 2-4 times greater
than the input.
The amount of useful heat extracted per unit of electricity used is called the
Coefficient of Performance (CoP). The CoP will depend on the design of the heating
system, energy efficiency of the property, air/ground temperature and required room
temperature.
Heat pumps ideally circulate hot water at temperatures far lower than most
conventional boilers, which has implications when considering their suitability for a
community building:
Heat pumps work better in buildings with underfloor heating or large radiators as
they need a greater surface area to release heat efficiently.
The level of insulation will greatly affect the cost and efficiency of heat pumps.
Heat pumps are better suited to buildings where a lower constant temperature is
appropriate rather than those requiring sudden bursts of heat.
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A good quality heat pump system will require relatively little maintenance and can
be expected to last for at least 20-30 years if used efficiently. You should ask your
installer for details of the system’s maintenance requirements

Air source heat pump or ground source heat pump?
Air Source Heat Pumps take heat from the outside air. They can operate in
temperatures down as low as -15C, but become less efficient the cooler it is outside.
They are cheaper and less intrusive to install than ground source heat pumps. The
unit needs to be sited outside, as close as possible to the building with space around it
to allow air flow.
Ground source heat pumps work by absorbing natural heat from the ground. They
have a more even output and higher COP than air source heat pumps because the
underground temperature is more constant. However, they are substantially more
expensive and disruptive to install, requiring significant groundworks. Ground source
heat pumps can be a good choice for new-builds when they can be incorporated into
the construction process.
Advantages of heat pumps
They are low carbon, multiplying energy input using ambient heat rather than
fossil fuels.
It is a well established technology with a wide range of suppliers.
They work well with other renewables. (Eg Photovoltaics can be used to
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them).
A long lifespan, if used efficiently.
Disadvantages of heat pumps
Input energy is required so they are not necessarily carbon neutral.
A lower heat output means that they may not be economic in halls which are
difficult to insulate or where the existing heating system would require a
significant upgrade.
They are slow to react. (One solution would be to retain/install a supplementary
heating system to provide additional boosts when needed, such as overhead
heaters).

Solar Photovoltaic panels (PV)
Solar PV systems turn sunlight into electricity through ‘solar cells’ that contain a
‘semiconductor’ material between layers of glass. An inverter converts the direct
current generated by the panels into alternating current (AC) for use in the building.
Solar PV systems are rated in kilowatts peak (kWp). This is the maximum rate of
electricity generation at peak performance (ie midday on a sunny day on a south
facing roof), so in reality the output will be lower.
Increasingly, community buildings are combining solar PV systems with battery
storage. This enables you to store surplus energy generated for use at other times,
such as in the evening. Although battery storage is quite expensive, the technology is
evolving rapidly, and costs are falling.
Solar panels are easy to install and usually require little maintenance. The panels
should last for 25-30 years, although the inverter may need to be replaced after
around 10 years. Solar arrays are classed as permitted developments and don’t
usually need planning permission. However, it would be worth checking if you are in a
conservation area or have a listed building.
When considering whether the roof is suitable for solar panels, establish: © Matt Sweeting
The direction the roof faces. South-facing is best although east or west can work
too.
The pitch of the roof. A 30° or 40° angle is best.
Any shaded areas.
The strength of your roof to bear the additional weight.
Some community buildings have leased roof space to solar power companies who
install the panels free of charge and provide the building with free electricity. If
considering this option, it is important to have a clear agreement in place regarding
ownership, insurance, repairs, removal and access to the roof. Where funding is
available it is generally preferable for committees to purchase the panels themselves.

Advantages of solar pv
Solar is a tried and tested technology.
Prices for solar installations have been dropping.
Surplus electricity generated can be sold to the grid via the Smart Export
Guarantee.
They are relatively easy to retrofit if the roof is strong enough.
They can work well with other renewables eg powering air source heat pumps.
Solar could be used to help power EV charging points at the building but are
unlikely to provide all of the power.
Disadvantages of solar pv
There is a relatively high installation cost.
The roof may not be structurally strong enough to support the panels.
They are less efficient on cloudy days.
There may be a mismatch between supply and demand, especially in those halls
where most activity takes place in the evenings. Battery storage can solve this
problem.
There may be aesthetic concerns, especially on listed and historic properties. It is
possible to buy solar roof tiles but these are considerably more expensive.
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Potential ownership issues where roof space is leased to a solar power company.

Wind turbines
Wind turbines harness the power of the wind, which drives a turbine to generate
electricity. Small turbines can be mounted on the roof of a building, whereas larger
turbines are free standing and pole mounted. A well maintained turbine should last
more than 20 years, but the inverter may need replacing before then. Maintenance
checks will be needed every few years.
If you are thinking about installing a wind turbine, first consider:
The average wind speed at the site.
Obstacles such as buildings or trees which will slow the wind down
A free-standing turbine will require space for its foundations and support.
Whether the site is a Conservation Area or includes listed buildings.
The level of intrusion for local residents.
Advantages of wind turbines
They are available in all sizes.
Surplus electricity generated can be sold to the grid via the Smart Export
Guarantee
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No input power is needed.
They can work well with batteries.
Disadvantages of wind turbines
They can be controversial, especially in residential areas.
They generate noise & can cause light flicker.
Wind turbines are unlikely to be suitable in sheltered or built up locations.

Biomass
Biomass boilers burn wood pellets or chips to power central heating or hot water
systems, and have a much lower carbon footprint than fossil fuels. They require a
reliable supply of good quality fuel, ample space for the boiler and storage and good
access for bulk deliveries.
Things to consider include:
Fuel supply. A reliable supply of wood pellets or chips is essential. These should be
the correct size and moisture content for the boiler’s specification. Consider the
sustainability of your supply. Is this wood being replaced or is it a waste product? A
local supply will reduce transport emissions.
Storage. A large, watertight storage facility will be needed to keep the fuel, sited
both to allow ease of delivery and for feeding the boiler.
Check requirements for planning permission and building regulations. Notify your
insurers that you will be storing large quantities of wood on site.
Advantages of biomass
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Biomass may be a good option where there is a farm, sawmill or estate
They have a lower carbon footprint than fossil fuels
They can integrate into an existing gas boiler system
Biomass is not weather dependent
Disadvantages
Not emission free. In designated smoke control areas, only certain exempted
stoves can be used.
Takes more work than a gas boiler, such as supervising fuel delivery, higher
maintenance and servicing and disposal of ash.
If the building is listed the boiler and storage may need to be hidden (eg
underground).

Useful links
MCS Certified | Giving you confidence in home-grown energy
https://energysavingtrust.org.uk/advice/installing-renewables/
https://ecochurch.arocha.org.uk/resources/buildings/
https://www.cse.org.uk/advice/renewable-energy

Heat Pumps
https://energysavingtrust.org.uk/advice/air-source-heat-pumps/
https://energysavingtrust.org.uk/advice/ground-source-heat-pumps/
https://www.cse.org.uk/advice/renewable-energy/air-source-heat-pumps
https://www.cse.org.uk/advice/renewable-energy/ground-source-heat-pumps
https://www.renewableenergyhub.co.uk/main/heat-pumps-information/is-myproperty-suitable-for-a-heat-pump/
https://www.gshp.org.uk
https://www.heatpumps.org.uk
https://www.which.co.uk/reviews/ground-and-air-source-heat-pumps/article/airsource-heat-pumps-explained-al5MC4f773Zq

Solar
https://www.cse.org.uk/advice/renewable-energy/solar-pv
https://www.cse.org.uk/local-energy/download/solar-pv-checklist-questions-to-askinstallers-85
https://www.cse.org.uk/advice/renewable-energy/solar-hot-water
https://www.cse.org.uk/advice/renewable-energy/battery-storage
https://www.renewableenergyhub.co.uk/main/solar-panels/
https://energysavingtrust.org.uk/advice/solar-water-heating/
https://www.which.co.uk/reviews/solar-panels/article/smart-export-guaranteeexplained-at2wh8b519s2
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A comprehensive guide to solar panels - Energy Saving Trust
Wind turbines
https://energysavingtrust.org.uk/advice/wind-turbines/
https://www.renewableenergyhub.co.uk/main/wind-turbines/
Biomass
https://energysavingtrust.org.uk/advice/biomass/
https://biomass-suppliers-list.service.gov.uk/
https://www.therenewableenergycentre.co.uk/biomass-and-biofuel/
https://www.gov.uk/find-fuel-supplier
https://www.renewableenergyhub.co.uk/main/biomass-boiler-information/
https://www.cse.org.uk/advice/renewable-energy/biomass-heating
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