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Foreword 
 
The purpose of this toolkit is to contribute towards the achievement 
ƻŦ {ŎƻǘƭŀƴŘΩǎ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǘŀǊƎŜǘǎ ōȅ ƎŀƭǾŀƴƛǎƛƴƎ ŀƴŘ ƎǳƛŘƛƴƎ 
community groups to find ways of maximising community 
involvement and benefits from renewable energy. 
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Introduction 

 
Who is this Toolkit for?  
 

This toolkit has been produced to help community groups to develop renewable energy 
ǇǊƻƧŜŎǘǎΦ   ΨDǊƻǳǇǎΩ Ƴŀȅ ōŜ ŀƴ ƛƴŦƻǊƳŀƭ ŎƻƭƭŜŎǘƛƻƴ ƻŦ ƭƛƪŜ-minded individuals wishing to start 
something in their community; or may be well-established, constituted organisations linked 
to a community facility (e.g. village hall or community centre) or with a wider purpose (e.g. 
Development Trust).  
 

It does not assume any detailed knowledge of the topic and so allows you to decide where 
to start ς whether this means looking at the basics of energy generation and use, or at 
specific detail of a particular renewable energy technology.  
 
The Structure of the Toolkit ς Three steps 

The toolkit is designed to allow you to work through ǿƘŀǘ ȅƻǳǊ ŎƻƳƳǳƴƛǘȅΩǎ ƻǇǘƛƻƴǎ ǿƛƭƭ ōŜ 
and point you in the direction of further help and information to allow you to take a project 
forward.  
 
It is structured according to 3 steps: 
 

 Your current position: chose which section is most relevant to your requirements; 

 Information on your chosen topic (Annex 2 includes case studies to support and help 
explain this); 

 More detailed and supporting information on your chosen topic is in Annex 1.  This 
along with links to further information in the body of the document will enable you 
to determine your need for further advice and, most importantly, be in a position to 
manage the provision of that advice and make decisions on it. 

 
Community needs 
 

It is a good idea to start by developing an understanding of what the needs of your 
community are. These may be obvious ς for example the community hall or centre may be 
cold, difficult or expensive to heat and as a consequence, people may be reluctant to use it. 
There may be concerns that through increasing heat and power expenses it will become 
unsustainable to run and will fall into disrepair and/or that the community will suffer by not 
having an available meeting place. Alternatively, investment in new community buildings 
may be under investigation, so now is an ideal opportunity to build in renewable energy 
provision at the outset to help reduce long-term running costs. In addition, the community 
might want to actively participate in reducing its greenhouse gas emissions and combating 
climate change.   
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It may also be that the community needs an ongoing source of income to help address 
critical community needs and there may be a source of renewable energy nearby which 
could be used for this purpose. There may even be plans for a private renewable 
development near to the community from which the community could benefit.    
 
Whatever the specific requirement is, it is highly likely that a renewable energy project 
could be taken forward and that this will bring a number of benefits to a community. For 
example, by equipping a community centre with a renewable energy system, running costs 
could be reduced, the centre would be warm, well used and its carbon emissions would be 
reduced.  
 
Your /ƻƳƳǳƴƛǘȅΩǎ Requirements 
 
Look at the following headings and decide which one best describes your current position. 
You can then begin by going to the section of the guide most relevant to your requirements. 
You can come back to the table in the light of your new position and move onto another 
section. 
 
 

Your current position Section 

Beginner 1. Basics 

Cold hall ς high bills 2. Energy efficient  
buildings & 
3.  Technologies 

Adjacent community 
buildings/houses need 
heating 

4. District Heating 

No grid connection 5. Off Grid Solutions 

May generate more 
electricity than needed 

6. Generating and Selling 
Electricity 

Commercial wind farm 
locally 

7. Securing Benefit from 
commercial schemes 

Group structure 8. Organisation and 
consultation 

Funding 9. Funding and  Finance  

Details Annex 1 : Further Information 

hǘƘŜǊ ŎƻƳƳǳƴƛǘƛŜǎΩ 
experiences 

Annex 2: Case Studies 

 
A range of possibilities 
 
Over the last few years an increasing number of community groups have discovered that it 
is possible to use renewable energy to benefit their community. There has also been a rapid 
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growth in the range and quality of renewable energy technologies available to generate 
heat and power. There are now hundreds of such projects across Scotland which are up and 
running. They range from micro wind turbines to solar thermal to hydropower installations 
which help meet community energy needs. There may be one near you that would be worth 
going to see. 
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1.1 Energy Basics 
 
1.2 Renewables Energy Basics 
 
1.3 Carbon Calculations 
 
1.4 Renewable Energy and Carbon Emissions 
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1. Energy, Renewable Energy and Carbon Basics 
 

1.1 Energy basics 
 
Ψ9ƴŜǊƎȅΩ Ŏŀƴ ōŜ ŘŜŦƛƴŜŘ ŀǎ ΨǘƘŜ ŀōƛƭƛǘȅ ǘƻ Řƻ ǿƻǊƪΩ ŀƴŘ ƛǎ ƳŜŀǎǳǊŜŘ ƛƴ WƻǳƭŜǎ όWύΦ ¢ƘŜ ǊŀǘŜ ŀǘ 
which energy is generated or used is measured in Watts. One Watt is one Joule per second ς 
(Js-1) 
 
The unit of Watts most commonly used when discussing energy consumption is the kilo 
Watt ς i.e. 1000 Watts ς or 1kW.  
 
1.1.2 Energy rating 
 
Electrical appliances are rated in kilowatts. So, for example an oil filled radiant heater is 
rated at 1.5kW.  This means that when the heater is switched on it will immediately 
consume up to a maximum 1.5kW.  
 
Where large amounts of energy are generated or consumed, the units used are more likely 
to be in one of the following formats; Mega Watt (1,000,000 Watts or 1MW), Giga Watt 
(1,000,000,000 Watts or 1GW) or even Tera Watt (1,000,000,000,000 Watts or 1TW).  
  
1.1.3  Energy consumption  
 
Units of energy consumption are usually expressed in terms of the amount of energy used 
over a certain period ς the standard term for this is kilowatt hours or kWh i.e. the amount of 
energy consumed over an hour.   
 
The 1.5kW heater if left on for an hour with a constant electrical supply will therefore 
consume 1.5kWh of energy. By the same token, a 60W light bulb left on for an hour will 
consume 0.06kWh = 60 Watts X 1 hour =  60 Watt hours or 0.06 kWh.  
 
Electricity is sold by the kWh, which equals 1 unit. The current domestic tariff is around 13p 
per kWh. Therefore keeping the electric heater on for 1 hour will consume 1.5 units of 
electricity ς 19.5p. 
 
1.1.4 Energy generation  
 
The same rationale is applied to energy generation. Generators are rated in kW or MW, 
indicating the maximum that can be generated at any moment. If a 1kW generator is 
operating at full capacity for 1 hour it will generate 1kWh.  
 
However, the amount of energy generated will depend on how much useful energy is 
available to power the generator. It will only generate to its maximum rated level if it is 
supplied with sufficient useful energy. This applies equally to a small diesel generator or a 
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wind generator, the only difference is that a small diesel generator will generally either be 
full on (with fuel), or off (no fuel) whereas the output from a wind generator will vary with 
wind speed.  
 
1.2 Renewable energy basics 
 
Understanding some renewable energy basics will help you to work through what may be 
possible for your community. Below are some typical questions that arise as people seek to 
understand how renewable energy works and why they should consider using it. 
 
1.2.1 What are the useful sources of renewable energy? 
 
The main sources and how they can be used are summarised in the table below; 
 

Source Utilisation Output 

Sunlight - heat Solar water heating Hot water 

Biomass - wood Combustion ς boiler or 
stove 

Heat 

Sunlight ς heat from 
sun  transferred to 
soil, air or water 

Ground source heat pump 
Air source heat pump 
Water source heat pump 
Passive solar 

Heat and hot water 

Sunlight - photons Solar photovoltaic cells 
(PV) 

Electricity 

Wind Wind turbine Electricity 

Water Hydro turbine Electricity 

Biomass - wood Combustion ς boiler (+ 
steam turbine if electricity 
generation is desired) 

Heat (and electricity) 

Biomass ς 
biodegradable 
matter 

Anaerobic digestion 
(decomposition without 
oxygen, producing 
methane gas) -  can also 
use the gas to generate 
electricity if desired 

Heat 
(and electricity) 
 

Wave (wind) Floating or shore based 
electrical generators 
converting kinetic energy 
from waves.  

Electricity 

Tidal Underwater electrical 
generators converting 
kinetic energy from tides 

Electricity 

 
 
1.2.2 Can we get free heat and power? 
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As sources of renewable energy, like the wind, are free, fuel cost will be free (the exception 
being biomass which will have a cost in terms of sourcing pellets, woodchip or logs). 
Ironically, though the fuel is free or low cost, the capital investment required to harness the 
renewable energy can sometimes be quite significant compared to traditional (fossil fuel) 
based systems. All systems need to be regularly maintained, just as with traditional systems.    
 
The Scottish Government provides grant assistance to community groups undertaking 
renewable energy projects, more information is available here:  
 
http://www.energysavingtrust.org.uk/scotland/Scotland/Scottish-Community-and-
Householder-Renewables-Initiative-SCHRI  and 
http://www.communityenergyscotland.org.uk/grant-funding.asp and in section 9, Funding 
and financing your project. 
 
For some communities with abundant renewable resources, the use of renewable 
technologies will allow cost savings compared with traditional energy fuels and equipment.  
 
1.2.3 How, in practice, does it compare with using traditional energy sources?   
 
CǊƻƳ ǘƘŜ ǳǎŜǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜΣ ǘƘŜǊŜ ƛǎ ƴƻ ǊŜŀǎƻƴ ŦƻǊ ŀƴȅ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ƻǇŜǊŀǘƛƻƴ ƻŦ 
renewable systems compared with traditional sources ς user-friendly control panels are 
standard.  
 
With certain technologies, however, there is a requirement to be aware of the limits of 
operation and to think a bit more carefully about energy requirements. For example, a 
ground source heat pump can be ideal for providing background warmth, but cannot react 
instantaneously to provide immediate additional heat.   
 
However, the on-going cost of renewable energy based systems is likely to be lower than 
those based on fossil sources.  Fossil fuels are widely expected to increase in cost as global 
demand increases.  In addition, as the use of renewable systems increase, economies of 
scale will mean installation costs will become more competitive. 
 
In terms of heat supply, the key practical difference between biomass and fossil energy 
sources is their energy density. Energy density is a measure of how much energy is stored 
per unit mass of the material in question. In general, renewable energy sources are less 
energy dense then fossil sources. This has two practical implications: 
 

 More space to store or extract the energy source is required;  

 It takes longer to harness an equivalent amount of useful energy. 
 

So, for example, you will need a larger storage facility for, wood chips than for oil for an 
equivalent heat output.   
 

http://www.energysavingtrust.org.uk/scotland/Scotland/Scottish-Community-and-Householder-Renewables-Initiative-SCHRI
http://www.energysavingtrust.org.uk/scotland/Scotland/Scottish-Community-and-Householder-Renewables-Initiative-SCHRI
http://www.communityenergyscotland.org.uk/grant-funding.asp
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1.3 Carbon Calculations - basics 
 
Energy consumption is one of the main sources of man-made carbon dioxide emissions to 
the atmosphere.   
 
1.3.1 Carbon (C) or Carbon Dioxide (CO2)? 
 
Carbon dioxide is one of the greenhouse gases that contribute to global warming, but often 
statistics and information refer to carbon only. This does not really matter as long as there is 
a consistency in which is used.  
 
Emissions of either C or C02 are often expressed in kilograms (1000g) or tonnes (1000kg) but 
it is important to remember that CO2, as a molecule of carbon plus two molecules of 
oxygen, weighs more ς 3.67 times more.  For this reason, any figure for the weight of CO2 
will be 3.67 times more than the figure for carbon alone. 
 
1.3.2 Is carbon dioxide the only greenhouse gas? 
 
Greenhouse gases are those gasses that trap heat in the atmosphere and listed below are 
the six most important ones as per Kyoto protocol. 
 

Greenhouse gases 

Carbon dioxide 
Methane 
Nitrous oxide 
Hydro-fluorocarbons 
Per-fluorocarbons 
Sulphur hexafluoride 

 
Carbon dioxide and methane are the main greenhouse gases that arise from human 
activities. Water vapour is also an important greenhouse gas as it traps heat in the 
atmosphere.  
 
Carbon dioxide is typically produced when something is burnt to produce energy. Methane 
is produced mainly by bacteria which decompose organic matter in anaerobic conditions i.e. 
where there is no oxygen ς typically in a land fill site, or in coal mines, or in cattle rearing. 
(Controlled anaerobic digestion uses the methane released as an energy source instead of 
releasing it to the atmosphere, see section on 4.4.2 anaerobic digestion.)  
 
Natural sources of methane include wetlands and peat bogs. Although far less methane is 
emitted than carbon dioxide, methane is 23 times more effective at trapping heat in the 
atmosphere and is therefore a more potent greenhouse gas per tonne. Anaerobic Digestion 
technologies can capture methane generated by the decomposition of organic matter, and 
use it for heat or electricity generation.  
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1.4 Renewable energy and carbon emissions 
 
Substituting energy from fossil fuels with renewable energy is an important way to reduce 
carbon dioxide emissions. This is because when fossil fuels (coal, gas oil etc) are burnt and 
carbon dioxide is produced, there is no way of replenishing that resource or securing the 
carbon dioxide emitted.  
 
Renewable energy sources such as wind, wave, tidal, hydro and solar are all carbon free 
fuels, with capture of the energy at locations where the resource is abundant. Scotland has 
one of the best wind, tidal and wave energy resources in the world and also has a high 
amount of hydro resource available.  Carbon dioxide emissions are created in the 
construction of plant and equipment, but studies suggest that the CO2 emitted during 
manufacture of plant is offset after the first few years of operation, given that the 
renewable technology displaces energy previously sourced from fossil fuels.  
 
Biomass ς wood and biogas ς when combusted as fuels do create carbon dioxide emissions 
but as biomass resources can be replanted and as the growth cycle absorbs CO2 during the 
life of the plant, essentially this is seen as CO2 neutral. However there are CO2 emissions 
associated with the transport of biomass fuel from resource area to end use location.  
Where this does happen, it is at a much reduced level in comparison to fossil fuels as 
biomass resources are usually sourced from local supply chains.  
 
The relative carbon dioxide emissions for biomass and fossil fuels (excluding construction of 
plant) are presented below. 
 

 
 

The Carbon balance of wood fuel, fossil fuels and ground source heat pumps 
(From: Northern Wood Heat ς The Carbon Balance of Wood Fuel (Highland Birchwoods / Northern 

Woodheat; Northern periphery Programme, 2007). 
 



14 

 

 
1.5 Community relevance 
 
For communities to engage their members on carbon reduction and energy projects it can 
be useful to explain and promote the benefits of acting as a group.  There are a great deal of 
opportunities, support and momentum to be gained from acting collectively as a community 
group to address concerns of energy security.   
 
This toolkit explains how this can be achieved practically in terms of the technologies 
involved (section 3), size and types of projects (section 4, section 5, section 6 and section 7), 
community organisation (section 8) and funding availability (section 9).  
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2. Energy efficient buildings 

 
This section deals with energy efficiency issues and will help communities understand how 
best to tackle inefficient buildings or practices. It covers some technical detail which could 
be useful if a community is looking at improving building performance and energy usage. 
 
2.1 Assessing Heat Loss and Insulation Requirements  
 
Immediate savings on energy can be obtained by applying simple energy efficiency 
measures. These include: 
 

- Draft proofing 
- Adding new or more insulation into walls, ceilings and under the floor 
- Installing double glazing 
- Using low-energy light bulbs 
- Blocking off unused chimneys 
- Installing white goods with high ratings for energy efficiency 
- Raising the awareness of those that use the facility as to best practice regarding 

energy efficiency. 
  
Buildings built before 2002 will not be as energy efficient as more modern buildings. 
Therefore, where possible, it would be advised to have the building improved to at least 
current day building standards so that maximum benefit can be gained from renewable 
technologies. Planning the installation of any renewable energy heating system will require 
consideration of heat load, heat loss and insulation. 
 
A good source of advice and information on energy efficiency measures, and current 
building standards is Scottish Building Standards http:// www.sbsa.gov.uk. They also have a 
useful guide available at http://www.sbsa.gov.uk/homeimprovements.html. 
 
Further information on energy efficiency measures and funding is available at 
http://www.energysavingtrust.org.uk/What-can-I-do-today and 
http://www.energysavingtrust.org.uk/scotland/Scotland/Consumers  
 
2.1.1 What is Heat Loss? 
 
Heat Loss is the amount of heat that transmits from the inside to the outside of a building 
through walls, windows, roof and other building surfaces. Heat loss is expressed as Watts 
per metre squared (W/m2). The rate at which heat is lost from a building is determined by 
many factors. Understanding how to minimise these factors can help to save money and 
carbon emissions.  
 
 
 

 

http://www.sbsa.gov.uk/
http://www.sbsa.gov.uk/homeimprovements.html
http://www.energysavingtrust.org.uk/What-can-I-do-today
http://www.energysavingtrust.org.uk/scotland/Scotland/Consumers
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2.1.2 How do we assess heat loss? 
 
Heat loss can be estimated using the following equation: 
 

Total building heat loss = Fabric Heat Loss + Ventilation Heat Loss. 
 

The use of an infrared thermal imaging camera can also give a visual indication of where 
heat is being lost from a building. Thermal imaging involves measuring long-wave infrared 
radiation (heat) and displaying it as a visible picture. Thermal imaging can detect defects in 
insulation, air leakage, dampness, hidden objects such as flues and air ducts, damaged areas 
of insulation and blocked heating distribution pipes, locating central heating pipes. 
 

 
 

 
 
 
 
 
 
 

Infra red photo of a building ς brightests colours indicate highest heat loss 
 

 
2.1.3 How can we minimise heat loss? 
 
Get a survey carried out for the building to see where the levels of insulation can be 
improved to current building standards.  The following measures can all help improve 
energy efficiency of buildings and reduce heat loss.  
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Draught Proofing 
Draught proofing is an inexpensive measure which can be used to increase the insulating 
values of windows and external doors in buildings. Draught proofing can be fitted to letter 
boxes, access hatches and loft hatches. 
 
Improving building fabric 
Walls, windows, doors and other materials that make up a building envelope all have 
different levels of insulating properties. Older buildings can have higher ceilings and minimal 
or no insulation which requires a lot of energy to heat. New buildings are designed to meet 
specific building regulations on insulation levels to prevent heat loss. If the date of 
construction of the building is known, the minimum levels of thermal performance it should 
comply with can be found out. Further information is available on the Scottish Building 
Standards website http://www.sbsa.gov.uk/homeimprovements.html.  
 
Insulation 
Insulation is any material used to reduce heat loss. When insulation is placed in walls, 
ceilings or floors it reduces the loss or gain of heat from outside sources. The ability of 
material to retain heat or reduce loss is expressed as its U-value.  
 
U -value is a measure of the amount of energy that will pass through an area of material 
when there is a 1°C difference in temperature between inside and out.  U-values are 
expressed in W/m2K. Lower U-value materials are better at preventing heat loss. 
 
Floor Insulation 
Insulation can be fitted between suspended floor joists or under raised access floors to help 
prevent heat escaping though the floor. This should be standard where under floor heating 
has been fitted. 
 
Loft/Ceiling Insulation 
Current building regulations state the insulation in these areas should be of a depth of at 
least 270mm. It is essential that water tanks and pipe work present in the loft space are 
insulated also, but taking care not to insulate underneath the water tank as this could cause 
the water to freeze. 
 

 
 
 
 
 
 
 
 
 
 

Typical loft insulation and pipe lagging 
Photo from CES library 

 

http://www.sbsa.gov.uk/homeimprovements.html
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Solid Wall Insulation 
For walls there are options to insulate both externally and internally. Internal wall insulation 
comes in the form of insulated plasterboard. The most common form of external insulation 
is external render or cladding. 
 
Cavity Wall insulation 
Cavity wall insulation can result in up to an 85% improvement in wall performance. Check 
that the building has a cavity wall structure ς if there are no building plans and it is not 
possible to tell from the appearance, a local insulation company can assess the building free 
of charge by drilling a small hole in the wall to determine whether it is a solid or cavity wall. 
Cavity wall insulation is usually installed by drilling holes in the outer membrane of the wall 
and blowing in the insulation. 
 
Glazing 
Heat loss from the most thermally efficient window is still ten times more than the most 
thermally efficient wall. For this reason secondary, double or triple glazing will provide a 
beneficial increase to the thermal performance of windows.  Conversion to Double or Triple 
Glazing windows can be expensive. The addition of a secondary layer of Perspex can prove 
less expensive but can still provide benefits. 
 
Air tightness 
A leaky building will allow heat to escape through poorly fitted windows, doors, and wall 
joins. Sealing the building envelope will prevent heat from escaping. Air tightness or 
pressure testing of a building can test for leakage. Air tightness testing is a legal requirement 
for community buildings with a usable floor area greater than 500m2. 
 
Note that with the addition of any energy efficiency measures it is extremely important to 
allow for adequate controlled ventilation, otherwise damp and condensation can build up. 
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2.2 What is the Heat Load of a Building?   
 
The Heat Load of a building is the amount of energy required to raise and maintain the 
temperature of the structure to the desired level. Heat Load is usually expressed in kW. This 
value is used to determine the size of heating system required for the building.  This is 
usually calculated on a room by room basis then scaling up to give a total heat requirement 
for the building. Sizing the heating plant correctly is important as an incorrectly sized plant 
will result in inefficient operation. 
 
A heating plant is sized to overcome the heat losses of a building. The calculation also takes 
into consideration the internal and external design temperatures. 
 
The Internal Design temperature will depend on what temperature is required for the 
specific uses of the building. The External Design temperature will depend on your location 
in the country. For example the typical Scottish External Design temperature is -4°C. 
However if you are in a more extreme location such as Aviemore this can be -10°C. The 
actual external temperature can go below the design temperature but it is not practical or 
economic to design for heating system for 100% of the time. 
 
The size and shape of a building will influence the amount of heat that is lost through the 
building envelope. The larger the building the larger the external surface area the more heat 
is lost through the building. Conversely the smaller the building the less opportunity there is 
for heat to escape.  A south facing building will also benefit from solar gain ensuring that 
maximum daylight is absorbed by the building. 
 
The number of air changes required in your building will differ depending on the specific 
usage of your building.  Fresh air from the outside will be cooler so will require energy to 
heat up.  
 
When designing a new building speak to your architect about designing an energy efficient 
building, minimising heat loss and maximising solar gain. 
 
2.3 Defining options 
 

For a group about to explore whether renewable technologies can bring benefit to a local 
community and have identified the key needs of the community, the next important step is 
to define options. This will require analysis of the local resources and an assessment of what 
the most efficient and beneficial technology would be. In some cases it may be necessary to 
gain expert advice and commission a report or a feasibility study by a specialist.  Studies 
which may need to be undertaken include: 
  

- Energy Audits 
- Option Studies 
- Feasibility Studies 
 

Potential Gains from these studies include: 
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- Increased knowledge of how the building operates from an energy perspective. 
- An indication of possible improvements to the building. 
- An indication of whether renewables are feasible in the local area. 
- An understanding of which renewables are feasible for the project. 
- A strengthened application to funding bodies. 

 
Carrying out a study can add additional time to a project. However, it can also give a 
community group better knowledge and understanding of what options are available.  
 
LŦ ŀ ǎǘǳŘȅ ƛǎ ƴŜŎŜǎǎŀǊȅΣ ƛǘΩǎ ŀ ƎƻƻŘ ƛŘŜŀ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ƛǘ ŀƭǎƻ ŎƻǾŜǊǎ ǇǊŀŎǘƛŎŀƭ ŘŜǎƛƎƴ 
requirements for the best option.  
 
For more information on how to approach a feasibility study, see Annex 1.  See the Scottish 
Renewables Forum website for a list of consultants active in Scotland.  
 
2.4 Options ς an initial guide   
 
For groups initially assessing options, the following table will help guide the reader through 
this toolkit.  
 
If not already considered, the first statement on this table needs to be addressed if dealing 
with an existing building. Once completed, choose one or more of the subsequent 
statements which most reflects the position of the group, then go to the relevant option 
identified for more information. 
 

State of building Option Section 

We have not assessed heat 
demand, heat loss, or 
insulation requirements.  
There is little/no insulation 
in our building. 

Get some help in assessing heat demand 
and heat loss to help scale your heat 
requirements.  
Assess scope for insulation before  doing 
anything else 

heat loss and  
insulation 

It has a sunny/open aspect If you need hot water, solar water panels 
may be an option  

solar_water_heat
ing 

It is in a windy location and 
has land nearby 

A wind turbine to power heaters (direct 
heating from wind) may be an option 

direct heating 
from wind 

We have a river nearby A hydro-electric plant may be an option Hydropower 
basics 

We have a daily demand for 
heat and hot water and a 
local supply of wood 

A boiler burning logs, woodchip or pellets 
may be an option 

Biomass heating 
District heating 
 

We need a reasonably 
constant background 
warmth 

A heat pump may be an option  Heat pumps 

http://www.scottishrenewables.com/
http://www.scottishrenewables.com/
http://www.scottishrenewables.com/
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We are planning a new 
building 

Careful design could significantly reduce 
energy requirements  

SBSA website 

 
 
2.5 Planning applications and Building Regulations 
 
In almost all projects involving installations on or adjacent to buildings, planning consent 
and a building warrant are likely to be required. It is essential to check first with local 
authority planning and building control departments. The Scottish Government has brought 
to Parliament the conclusion of the General Permitted Development Rights (GPDR) 
consultation.  This brings solar panels, ground source heat pumps and biomass boilers 
(specifically flues) into permitted development (PD), so for most circumstances planning 
permission will not be required for such installations. There are restrictions in areas of 
conservation  status.   Further information on this can be found at: 
The Town and Country Planning (General Permitted Development) (Domestic 
Microgeneration) (Scotland) Amendment Order 2009. 
 
 
 
 
 
 

http://www.sbsa.gov.uk/
http://www.opsi.gov.uk/legislation/scotland/ssi2009/ssi_20090034_en_1
http://www.opsi.gov.uk/legislation/scotland/ssi2009/ssi_20090034_en_1
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Section 3: Technologies 
 
 
3.1 Solar Water Heating 
 
3.2 Photo Voltaic Panels 
 
3.3 Wind Energy ς Small Wind Turbines 
 
3.4 Biomass Heating 
 
3.5 Heat Pumps 
 
3.6 Exhaust Air Heat Recovery (EAHR) 
 
3.7 Wave and Tidal Power 
 
3.8 Accredited Installers 
 
3.9 Income from ROCs and FITs 
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3. Technologies 
 
This section discusses the variety of technologies that have been employed by community 
groups across Scotland. The principles of how the technology works is provided along with 
the key issues regarding installation and operation. Case studies for each technology are 
referenced and in Annex 2.  Further information regarding installers, ROCs (Renewable 
Obligation Certificates) and FITs (Feed In Tariffs) are introduced. 
 
Other sources of assistance and information may be found at the Community Action for 
Energy Programme (CAfE) which is a UK wide programme that provides case studies on 
community energy projects.  
www.energysavingtrust.org.uk/cafe 
 

A recent energy report that investigates the best types of technology for rural, semi urban, 
and urban communities in terms of cost and CO2 savings is available and may help guide 
communities to look at technologies that are more appropriate for their locations. 

http://www.energysavingtrust.org.uk/corporate/Global-Data/Publications/Power-in-
numbers-full-report  
   
3.1 Solar water heating  
 
Solar thermal panels work on the principle of using the direct heat from the sun to heat 
water for use in buildings. Solar water heating systems have three phases;   
 

 collection of solar heat (radiation) via a collector όΨǎƻƭŀǊ ǇŀƴŜƭΩύ  

 transfer of the collected heat to the water 

 storage of the hot water in a hot water tank 
 
The solar panels are usually roof mounted and are connected via pipe-work to a hot water 
tank and control unit. Roof mounting will normally require drilling into existing tiles which 
can then be sealed with suitable sealants. A survey should be carried out to determine the 
load bearing qualities of the roof.  
 
The heat absorbed by the solar panel collectors is transferred to water which is circulated 
around these collectors by a pump. The heated water is then stored in the tank which 
normally has provision for an electrically operated heater or other form of heating input. 
Some systems may require the replacement of your existing hot water tank. When the 
levels of sunlight are low or demand for domestic hot water is high, the heater is used to 
boost water temperature in the tank. For public installations it is necessary to ensure that 
the hot water in the tank reaches 62o / ǘƻ ǇǊŜǾŜƴǘ [ŜƎƛƻƴƴŀƛǊŜΩǎ 5ƛǎŜŀǎŜΦ   
 
There are two main types of solar panel ς evacuated tube and flat plate collector 
 

http://www.energysavingtrust.org.uk/cafe
http://www.energysavingtrust.org.uk/corporate/Global-Data/Publications/Power-in-numbers-full-report
http://www.energysavingtrust.org.uk/corporate/Global-Data/Publications/Power-in-numbers-full-report
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3.1.1 Evacuated tubes  
 
Evacuated tubes works so that there are twin tubes with a vacuum between the tubes ς and 
the inner one is normally coated in a material that absorbs heat well. The vacuum is heated 
by radiation from the sun which is then transferred to the inner tube and from there to an 
inner pipe network which works to heat water through a manifold exchange.  
 
This results in an efficient system as the vacuum prevents heat loss, and also there is often a 
high reflectivity membrane behind the tubes which increases capture of heat even further.  

 
 

 
 
 
 
 
 
 
 
 
 
 

Evacuated tube solar water heating tubes 
Photo from CES library 

 
Evacuated tubes are: 
 

 Generally more expensive than Flat Plate. 

 Good for areas where there is low amounts of sunshine. 

 Can be affected by high winds 
   
3.1.2 Flat plate collectors 
 
Flat plate collectors are generally cheaper than evacuated tube collectors, as their 
manufacturing process is cheaper. The standard flat plate collector consists of a system that 
has a collector sitting behind a highly absorptive panel. This collects the heat via a heat 
absorbing fluid and the water is heated by closed loop system in the hot water tank.  
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Flat plate collector solar water heating panels 
Photo from CES library 

Flat plate collectors are: 
 

 Relatively cheap compared to Evacuated Tubes. 

 Good for areas that have a lot of sunshine. 

 Deemed to be more stable for windier locations 
 
However although evacuated tubes are more efficient per m2, flat plat collectors generally 
have greater surface area per panel so there is often not a great deal of extra energy to be 
collected to from an evacuated tube system.  
 
 
 
 
 
 
3.1.3 Appropriate areas for solar panels 
 
Solar panels are suitable for installation on buildings which have a large part of their roof 
facing in the general direction of south, and a moderate amount of sunlight. The pitch of the 
solar panel can be individualised on installation to either gain the maximum sunlight 
throughout the day as a whole, or to be able to generate more electricity/thermal energy in 
the morning or afternoon depending on your own energy consumption. The usual pitch of a 
solar panel in Scotland is between 30-40o from the horizontal. When deciding upon which 
type of solar panel is most appropriate to a project, it is always advisable to look at the 
amount of sunshine that could be received and the energy requirements of the project. It is 
important to match the product with the demand so as to operate with the most efficient 
system for the community group. 
 
For more information see:  
http://www.energysavingtrust.org.uk/Generate-your-own-energy/Types-of-
renewables/Solar-water-heating 

 

See case study 1, Hilton Community Cafe, Inverness and case study 2, 
Dunbog Hall, Fife, for examples of projects using flat plate collectors for 
solar water heating. 

http://www.energysavingtrust.org.uk/Generate-your-own-energy/Types-of-renewables/Solar-water-heating
http://www.energysavingtrust.org.uk/Generate-your-own-energy/Types-of-renewables/Solar-water-heating
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3.1.4 Checklist for solar thermal panels 
 
This section provides a selection of top tips for installing solar thermal panels. It should be 
noted this is not an exhaustive list and all projects present individual circumstances to 
consider. 
 

1. The size and type of panel needs to be considered and matched with demand as 
does the size of hot water storage. 

2. Mounting direction and panel angle is crucial to maximise heat input. 
3. Surfaces and roofs where the panels are to be mounted must be capable of carrying 

the additional weight. 
4. The system needs to be protected against frost and boiling. 
5. Allow provision of a heat meter to show you how much energy you have gained from 

the sun. 
6. The installation may require a new hot water tank to operate and provide sufficient 

storage.  
7. There may be scope to provide some solar heating as well as domestic hot water if 

this is designed into the system. 
8. Depending on what is expected of the system it may need some backup heating for 

the water such as an electric immersion heater. Solar works well as a supplementary 
source of energy to another primary source, so for example it can be integrated well 
with other renewable technologies through the use of a buffer or accumulator tank. 

9. Remember the amount of water heated will change throughout the year as sunlight 
levels change. 

 
3.2 Photo voltaic panels 
 
tƘƻǘƻ ǾƻƭǘŀƛŎ ǇŀƴŜƭǎ όt±ύ ǿƻǊƪ ƻƴ ǘƘŜ ǇǊƛƴŎƛǇƭŜ ƻŦ ǳǘƛƭƛǎƛƴƎ ǘƘŜ ǎǳƴΩǎ Ǌŀȅǎ ǘƻ ŎǊŜŀǘŜ 
electricity. Because of a semi-conductor material manufactured into the PV panel, when 
light is applied to the panel, electrical current is produced. Solar PV panels are generally 
installed by attaching to the existing tile structure on a roof, but some manufacturers are 
now manufacturing solar panels that can be installed as tiles integrated into the roof.  
 
PV panels are usually roof mounted and must face the general direction of south in order to 
be effective.  A survey should be carried out to assess the load bearing qualities of the roof. 
 
The capital cost of equipment purchase and installation can be high. 
 
 
 
 
 
 
For more information: 
http://www.energysavingtrust.org.uk/Generate-your-own-energy/Types-of-
renewables/Solar-electricity.  

See case study 3, Sgoil na Coille, Salen, Argyll, in Annex 2 for an example of 
a project using photovoltaic panels for electricity generation. 
 

http://www.energysavingtrust.org.uk/Generate-your-own-energy/Types-of-renewables/Solar-electricity
http://www.energysavingtrust.org.uk/Generate-your-own-energy/Types-of-renewables/Solar-electricity
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Ground mounted PV panels 

Photo from CES library 

 
3.2.1 Checklist for solar PV panels. 
 
This section provides a selection of top tips for installing solar PV panels. It should be noted 
this is not an exhaustive list and all projects present individual circumstances to consider. 
 

1. Mounting direction and panel angle is absolutely crucial to maximise electrical 
output. 

2. Ensure the surface is clean. 
3. The capital cost of equipment purchase and installation can be high. 
4. Actual electricity generated from PV can be low. 
5. Solar PV can be especially well suited to off-grid applications where it compliments a 

small wind turbine for example. 
 
3.3 Wind energy ς small wind turbines  
 
²ƛƴŘ ƛǎ ƻƴŜ ƻŦ {ŎƻǘƭŀƴŘΩǎ Ƴƻǎǘ ŀōǳƴŘŀƴǘ ǊŜƴŜǿŀōƭŜ ǊŜǎƻǳǊŎŜǎΣ ǿƘƛŎƘ can be utilised 
through wind turbines. Wind turbines are one of the most proven renewable technologies.  
 
A wind turbine captures energy by its blades turning. The capture of wind energy is 
proportional to the area of swept rotor area. The larger the area the greater the amount of 
wind captured. When the blades turn this turns the shaft in the generator which creates 
electric current.  The generator changes kinetic energy into electrical energy which can be 
used to supply power to a building (electricity system), heat a building (wind to heat system) 
or supply the national grid.   
 
For more information on how wind turbines work see here on the British Wind Energy 
Associations website - http://www.bwea.com/energy/how.html.  
 
Small wind turbines are generally turbines in the rated range of 0.05kW (50W) - 50kW. Both 
vertical and horizontal axis turbines are available in this range. Horizontal axis turbines are 
the most usual form and have turbine blades spinning perpendicular to the ground with the 

 

http://www.bwea.com/energy/how.html
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turbine shaft horizontal to the ground.  Vertical axis turbines spin horizontal to the ground 
with the turbine shaft perpendicular to the ground. Recent developments in both types of 
turbines have led to building mounted turbines installed in areas where there is limited 
space.  For more information on larger wind turbines please see Section 6, Generating and 
selling electricity.  
 

 
Small horizontal axis turbine 

 

 
 
 

Vertical axis turbine  
Photos from CES library 

 
A community group looking to assess a site for wind energy potential should assess the site 
available for wind resource.  The key to this is: 
 

 Does the area have a good open aspect away from tall trees or buildings- specifically 
in the prevailing wind direction (normally from the South West in the UK)? If there is 
not a clear and open aspect for a wind turbine to capture wind, then in most 
situations poor turbine performance will result.  

 Are there tall buildings, hills or trees close by in the path of wind? This can cause 
turbulence in wind and decrease the production of a turbine.  

 Is there land available away from the building to install a turbine on? The further 
from a building the less turbulent the wind.  
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 Do you know if there is a rock strata close to surface of soil as this will influence the 
foundation of a turbine?  

 If a building mounted turbine is the only suitable option it will be necessary to get 
the building checked for structural stability to ensure it is able to carry the weight 
and rotational forces of a turbine.  

 
3.3.1 Supplying power using wind energy 
 
Wind generated electricity can serve a building for its own electricity or electric heating 
needs, and any excess can be exported to the grid. This generation if metered using a 
correct Ofgem accredited meter can be eligible for ROC (Renewable Obligation Certificate) 
income ς all of the generation produced is eligible for ROC income even if all of it is 
consumed on site.  (Please see Annex 1 for further information on ROCs.) 
 
A grid connected turbine can take electricity generated and power the building as needed 
before any surplus electricity (e.g. when there is low energy demand) goes straight onto the 
grid. This grid connected system is useful if the building has high electricity consumption and 
ƛǎ ƻǇŜƴ ΨǎŜŀǎƻƴŀƭƭȅΩ ƻǊ ŦƻǊ ǇŀǊǘ ƻŦ ǘƘŜ ŘŀȅΦ Lƴ ǘƘŜǎŜ ŎƛǊŎǳƳǎǘŀƴŎŜǎ ŜȄǘǊŀ ŜƴŜǊƎȅ Ŏŀƴ ōŜ ǎƻƭŘ ǘƻ 
the national grid and used as an added income, coupled with the income from ROCs. 
However, groups should bear in mind that the electricity they sell back to the grid is at a 
lower price than the electricity they purchase. Consumed and generated electricity is 
metered; these meters are often referred to as import and export meters. It is always more 
efficient if the energy can be used at source with any excess then going to the grid.  
 
3.3.2 Heating using wind energy ς Direct heating from wind 
 
This is an approach that utilises the wind to heat a building, instead of the normal effect of 
cooling, on windy days. By installing a direct wind heating system, energy captured by the 
wind turbine is used to power heaters inside the building resulting in increased heat and 
comfort levels for building users, with reduced fossil fuel consumption.  
 
In general, direct wind heating systems fall into two categories: 
 

- ΨDǊƛŘ ŎƻƴƴŜŎǘŜŘΩ ς where the system is connected to heaters and the electricity 
mains, so that when the heaters are fully charged, the power from the turbine is 
switched to feed into the electricity grid.  

-  ΨStandaloneΩ ς where the output from the turbine goes directly to storage heaters 
 
 
 
 
 
 
 
 

See case study 4, Cults Primary School, Aberdeen, for an example of a 
project using a small wind turbine for electricity generation. 
 

See case study 5, Eriskay Hall, in Annex 2 for an example of a project using a 
small grid connected wind turbine for electricity and heat (direct heating 
from wind) generation. 
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3.3.3 Checklist for wind turbines 
 
This section provides a selection of top tips for installing wind turbines. It should be noted 
this is not an exhaustive list and all projects present individual circumstances to consider. 
 

1. You will need planning permission and agreement with the land owner to erect a 

turbine. 

2. You need to decide how your generated electricity is to be used i.e. grid connect, 

stand alone or direct heating from wind. 

3. Ensure that whatever system you choose; you are eligible to claim ROCs. 

4. If it is to be connected to the grid you will need an agreement with the local 

electricity District Network Operator (DNO) and an agreement with an electricity 

supplier to purchase your export electricity ς see section 6.10 Grid connection. 

5. Ensure you check the warranty on any machine and that there will be a post 

installation maintenance service. 

6. Check with the manufacturer that spare parts will be available for your turbine in the 

future. 

7. Remember to calculate a payback time for the turbine using typical wind data for the 

area to make sure it is a viable option. 

8. Wind turbines operate the most effectively in large open areas with minimal tall 

buildings, hills or trees which cause turbulence. 

9. Make sure you receive all information about the system from your installer, including 

how to shutdown the turbine in excessive winds. 

10. See Section 6.7 Planning permission for further information on this and organisations 
such as RSPB who should be consulted. 

 
3.4 Biomass Heating 
 
Biomass is a fuel that is biological in origin and although this section will deal with the most 
common forms of biomass fuels ς wood logs, chips and pellets - it should be recognised that 
energy crops, food wastes streams, some agricultural residues, industrial wastes and 
residues are also biomass based and can be used for heating. Anaerobic digestion of organic 
waste is covered further in the district heating section.   
 
Wood is by far the most common source of biomass fuel for heating community buildings, 
primarily in the form of logs, chips or pellets. Chips and pellets often are sourced from off 
cuts and remnants from wood processing or wood waste.  
 

See case study 5, Berneray Hall, North Uist, for an example of a project 
using a small standalone wind turbine for electricity and heat generation. 
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Biomass heating using wood as a fuel works by combustion of the fuel in a boiler. Most 
boilers supplying heat up to 150kW work by an auger delivering fuel to a burner head in a 
combustion chamber. Larger systems often work by delivering the fuel to the combustion 
chamber via moving grates.  Along with the pellet, chip and log burning boilers, some can 
also cope with a variety of feed stocks such as the residues etc mentioned previously, which 
could provide future flexibility for groups.  Modern biomass boilers are low maintenance 
with self cleaning functions and sensors that monitor the air content of the combustion to 
maximise efficiency. 
 
3.4.1 Wood pellets 
 

  
 
 
 
 
 
 
 

   
 

Wood pellet hopper and boiler 
Photos from CES library 

 

Wood pellet characteristics 

Low moisture content. 
Higher energy density. 
Lower storage capacity required. 
Lower capital storage costs due to 
standardised shape. 
Requires minimum amount of maintenance 
to ensure energy output. 
More expensive 

 
Wood pellets are burned in a boiler and the heat from this burning process is transferred via 
a heat exchanger to domestic hot water and heating systems. The wood pellets are made 
from compressed sawdust. They are stored on site in a large hopper and are automatically 
fed into the boiler as demand requires. 
 
Wood pellets are consistent in size and moisture content and therefore in potential energy 
so are a less variable source of fuel than woodchip or log, though can be more expensive as 
a result.  Also, it is imperative to establish a reliable local wood-pellet supplier.  A useful 
guide to pellet suppliers in Scotland can be found on www.usewoodfuel.co.uk however this 
is not a comprehensive guide. See following section on wood chips. 
 

 

 

  

http://www.usewoodfuel.co.uk/

