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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;   
 

 ŎƻƭƭŜŎǘƛƻƴ ƻŦ ǎƻƭŀǊ ƘŜŀǘ όǊŀŘƛŀǘƛƻƴύ Ǿƛŀ ŀ ŎƻƭƭŜŎǘƻǊ όΨǎƻƭŀǊ ǇŀƴŜƭΩύ  

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


 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 
 
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.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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 

 

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. 



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 
 
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. 
 

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


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.  
 
 

 

 

 

 

 
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 Ŏŀƴ ōŜ ǳǘƛƭƛǎŜŘ 
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 

 

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


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 
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 on 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 

http://www.bwea.com/energy/how.html


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.  

 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 energy can be sold to 
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. 
 



 
 
 
 
 
 
 
 
 
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 on 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 on 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.   
 

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. 
 

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. 
 



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.  
 
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. 
 

 
 
 
 
 
 
 
 

 
Wood Pellets 

Photo from CES library 

 
 
 
 
 
 
3.4.2 Wood chips 
 

   
 
 
 
 
 
 
 

Typical wood chip boiler and hopper 
Photos from CES library 
 
 

Wood chip characteristics 

High moisture content. 
Lower energy density. 
Higher storage capacity required. 
Requires more routine maintenance 
to ensure energy output 
Cheaper than wood pellets 

 
Woodchip boilers operate in the same way as wood pellet boilers. Woodchips tend to be 
less consistent than wood pellets in potential energy and size so more volume needs to be 
stored.  Consideration must be given to the amount of storage space and delivery access 
that is available.   
 

 

  

See case study 7, Fountain Road Hall, Golspie, in Annex 2 for an example of 
a project using a wood pellet boiler for generation.  

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


Wood chips are however often much less expensive.  It is important to find a local supplier 
of good quality woodchips to ensure uniform size and moisture content before deciding to 
install a woodchip boiler (see www.usewoodfuel.co.uk). It should not be overlooked that 
there may already be a wood chip supplier in the locality. They may be currently supplying 
the horticultural and/or agricultural trade and will be happy to extend their local customer 
base.  Some communities may also benefit from considering setting up community 
woodland areas such as in Cairndow in Argyle www.hereweare-uk.com/woodchip. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Wood chipping 
Photo from CES library 

 
3.4.3 Logs  
 
The principle for log boilers is similar to wood chip and wood pellet. Logs are burnt 
internally and the resulting heat is transferred to an accumulated hot water tank. This hot 
water is used to heat living space and domestic hot water. 
 
Log fuel is more labour intensive for a community but a lot less costly than wood chip or 
pellets, and can help stimulate community forest enterprises.  Logs supplied by a 
community will require cutting of harvested or delivered logs to required length, air drying 
to decrease moisture content, and the boilers normally require manual loading of logs. 
Projects using logs as fuel are low cost and with good community commitment can be an 
ideal solution for a local heating demand and supply. Logs need to be manually loaded into 
the boiler once or twice a day but are generally cheaper than chips or pellets. 

 
 

    
 
 
 
 
 

 

See case study 8, Lochaber College, Fort William, and case study 9, Coach 
House Trust, Balmore, in Annex 2 for examples of projects using a wood 
chip boiler for heat generation. 
 

http://www.usewoodfuel.co.uk/
http://www.hereweare-uk.com/woodchip


 
 

 
 
 
 
 
 
 
 
 
 
 

Cutting and storage of logs 
 
Photographs courtesy of Neil Buchan, Castletown heritage Society 

 
The principle for log boilers is similar to wood chip and wood pellet. Logs are burnt 
internally and the resulting heat is transferred to an accumulated hot water tank. This hot 
water is used to heat living space and domestic hot water. 
 
 
 
 
 
3.4.4 Checklist for Biomass 
 
This section provides a selection of top tips for installing biomass boilers. It should be noted 
this is not an exhaustive list and all projects present individual circumstances to consider. 
 

1. You will need to have a reliable local wood-fuel supplier and preferably an 
alternative supply in case of problems. 

2. Ensure your fuel supply is dry at all times. Season logs for at least 1 year. 
3. A large storage hopper with easy access for deliveries without specialist equipment 

will be required. 
4. Wood-fuel boilers can utilise existing wet radiator systems from existing oil or gas 

fired boilers. 
5. The boiler will need to be maintained by a specialist biomass boiler engineer. 
6. Provision must be made for removal of ash, a waste product from the wood-burning 

process. 
7. Modern biomass boilers are generally low maintenance with self cleaning functions 

and oxygen measurement to maximise efficiency. 
8. Wood pellet boilers tend to require lower maintenance than woodchip because the 

size and moisture content of the fuel is more uniform. 
9. Log boilers require manual loading of logs, often daily or more frequently in periods 

of extreme demand. 
 

  

See case study 10, Castlehill Heritage Centre, Castletown, in Annex 2 for an 
example of a project using a log boiler for heat generation. 
 



3.5 Heat Pumps 
 
Heat pumps works on the principle of drawing heat out of a source and transferring it to a 
heating system like radiators or under-floor heating. A heat pump works in a similar fashion 
to a refrigerator in reverse.  
 
Heat pumps consist of 3 elements  
 

A. A heat source and the means of extracting heat, 
B. The circuit of working fluid within the heat pump itself and a power source, 
C. A distribution system to deliver the energy in the required form 
 

A. The heat is extracted using a sealed pipe network installed in the heat source which can 
be either 

 ground loops in soil, loops in water, 

 boreholes in bedrock and groundwater,  

 or through the intake of ambient air  over a finned heat exchanger 
 

The sealed pipe network is filled with a mixture of water and an anti-freeze solution 
such as Glycol 
 

 
 
B. The mixture of anti-freeze and water pumped through the outside circuit (e.g. a ground 

loop) is pumped through an evaporating heat exchanger where the small increase in 
temperature is transferred to a refrigerant gas in the heat pump circuit. This warmed 
refrigerant gas is then compressed by means of an electrically driven compressor which 
causes the gas to become very hot. This hot gas is pumped around a condensing heat 
exchanger where the gas condenses to liquid with the release of heat which is 
transferred to a distribution system such as under floor heating or a low temperature 
radiator system. The liquid is then pumped back through an expansion valve where it 
cools further and is pumped back through the evaporator heat exchanger to start the 
cycle again.  
 

C. Heat pumps work best when providing a low grade heat distribution temperature of 30-
40°C and so are best suited to under floor heating or low temperature radiators. This 
suits buildings that require a constant source of heat.  



 

 
 
 
 
 Distribution      Working fluid circuit    Source  

 
Outline of a working ground source heat pump system, CES library 

 
3.5.1 Efficient use of heat pump systems 
 
As heat pumps work on a low grade heat supply they are more suited to highly energy 
efficient buildings.  Draughty or poorly insulated buildings generally require a higher grade 
heat source to maintain comfort. Buildings with poor energy efficiency will have to be 
brought up to current regulatory standards to maximise the potential gains of a heat pump. 
 
When thinking about installing a heat pump, consideration needs to be given to what the 
heat demands of the building are. Heat pumps work best at providing low grade heat 
constantly but cannot provide an instantaneous heat boost if required immediately. There is 
a time lag ς usually of several hours ς between a heat pump system turning on and 
providing maximum heat output.  Similarly between switching off and cooling down.  
 
The type of distribution system also needs to be considered. Conventional radiators require 
circulation temperatures of between 55-80°C so are unsuitable for efficient use of a heat 
pump. Under floor heating and larger ambient temperature radiators are suited to heat 
pumps.  

 
Although heat pumps draw their energy from a free heat source (soil, air or water), the 
pumps require electricity to operate.  It is therefore common practice to install heat pumps 
as a hybrid system of micro-generators e.g. install a wind turbine to help power the pumps. 
 
The efficiency of heat pumps is assessed by its Coefficient of Performance or COP. This is a 
ratio between the heat energy supplied in relation to the electrical energy consumed by the 
pumps. For example a COP of 4 means that for 1 kW of electricity used to power the heat 
pumps, 4 kW of heat energy is supplied.   
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However COP depends on a number of variables and is not standard.  
 

 COP is increased if the temperature difference between source and distribution 
network is low  i.e. COP is higher if delivering temperatures of 40-50°C as opposed to 
60°C 

 COP is decreased if the complete system is inefficient due to poor design, or 
installation  

 COP is decreased if the building is not energy efficient resulting in higher than 
normal operation of the pumps to maintain a required temperature. 

 
 
3.5.2 Ground Source Heat Pumps (GSHP) 
 
Ground source heat pumps use the temperature of the ground as their source of heat. 
There are 2 ways of extracting this heat: 

 Vertical Ground Loops or 

 Horizontal Ground loops 
 
Vertical Ground Loop 
 
A vertical ground loop is when a deep vertical bore hole is excavated and a large length of 
pipe is put down into this hole which can be up to 100m deep. Most boreholes can be 
drilled in a small defined area; however, if problems occur due to unexpected geology for 
example, then more area for alternative holes may be required. For this reason a test hole 
and/or a geologist survey is recommended prior to project commencement. Bore holes are 
also a more costly option and are usually only considered when available space is an issue. 

 
Horizontal Ground Loop 
 
! ƘƻǊƛȊƻƴǘŀƭ ƎǊƻǳƴŘ ƭƻƻǇ ǳǎŜǎ ŀ ƭŀǊƎŜ ƭŜƴƎǘƘ ƻŦ ǎǇƛǊŀƭ ŎƻƛƭκǇƛǇŜΣ ŀƭǎƻ ŎŀƭƭŜŘ ŀ ΨǎƭƛƴƪȅΩΣ ƛƴ ŀ ƭƻƴƎ 
shallow trench. This trench is usually situated between 750mm and 1.2m below the ground 
which requires a large area available to be excavated for the short term. Therefore, unless 
this land can be unused for a couple of months, horizontal loops would not be an 
appropriate option. Horizontal loops are generally less expensive and are a more common 
option.  



 
 
 
 
 
 
 
 

 
 
 
 
 
 

9ȄŀƳǇƭŜǎ ƻŦ ǎƛƴƪƛƴƎ ŀ ōƻǊŜƘƻƭŜ όǾŜǊǘƛŎŀƭ ƭƻƻǇύ ŀƴŘ ŀ ΨǎƭƛƴƪȅΩ ŎŀōƭŜ όƘƻǊƛȊƻƴǘŀƭ ƭƻƻǇύ ŦƻǊ 
Ground source heat pumps. 

 
Photos courtesy of Carnon Contracting and Andrew Engineering 

 
 

 
 
 
 
3.5.3 Water Source Heat pumps (WSHP) 
 
The basic working princƛǇƭŜǎ ƻŦ ŀ ΨǎƭƛƴƪȅΩ ƛǎ ǘƘŜ ǎŀƳŜ ŦƻǊ ŀ ǿŀǘŜǊ ǎƻǳǊŎŜ ƘŜŀǘ ǇǳƳǇ ǿƘŜǊŜ 
heat from the sea or a large enough area of water is used instead of the ground.  The water 
source should ideally be fairly close to the property, and should not require pumping up any 
significant height or the power for pumping it may detract from the energy savings.  
 
Pumping river water through a heat pump is another option, and can give very good results, 
but heat pump units require water at temperatures above 5 to 8°C (varying depending on 
type).  
 
Oxygen and contaminants in the river water may also be a concern in some circumstances, 
causing pump failure and possibly a system refrigerant leak. But this system can give 
excellent results if installed correctly.  
 
For those lucky enough to have a spring, this is a much more stable and better heat source. 
It is an opportunity not to be overlooked, offering excellent efficiencies. Again, acidity and 
impurities in the water can sometimes make its use prohibitive. 
 
Permission should be sought from the relevant authorities as an abstraction licence may be 
needed.  
 

  

See case study 11, Shawbost Old School, Lewis, in Annex 2 for an example 
of a project using a ground source heat pump and a wind turbine. 
 



3.5.4 Air source heat pump (ASHP) 
 
Air source heat pumps work on the same principle as ground source heat pumps. Instead of 
heat being extracted from the ground it is simply extracted from the air. This heat is again 
compressed within the electrically driven heat pump and transferred to a low temperature 
distribution system such as under floor heating. This is best suited to new buildings or those 
undergoing extensive refurbishments as installation in existing buildings would be 
expensive. 
 
Air source heat pumps are typically slightly less efficient than ground source heat pumps but 
installation costs can be considerably less. 
 
 
 
 
 
3.5.5 Checklist for heat pumps 
 
This section provides a selection of top tips for installing heat pumps. It should be noted this 
is not an exhaustive list and all projects present individual circumstances to consider. 
 

1. Check your electricity supply can cope with the added load of a heat pump. Larger 

heat pumps need a three phase supply. 

2. Heat pumps are best suited to well-insulated buildings with under floor heating 

systems, rather than poorly insulated buildings with wet radiator systems. 

3. Due to relatively low operating temperatures heat pumps are best suited where 

constant, background, heat is required and cannot offer a fast response in 

temperature demand change. 

4. !ǎƪ ŦƻǊ ŀ ǎȅǎǘŜƳ ǇŜǊŦƻǊƳŀƴŎŜ ƎǳŀǊŀƴǘŜŜΤ ŘƻƴΩǘ Ƨǳǎǘ ŀŎŎŜǇǘ ǘƘŜ ƘŜŀǘ ǇǳƳǇ 

ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ŎƭŀƛƳǎΦ 

5. Ensure that the installer is responsible for all aspects of the system. 

6. With ground source heat pumps, ensure that your vertical or horizontal ground 

loops are completed to the correct specification, these are specialist jobs. 

7. Get a user guide for the complete system installed not just the heat pump. 

8. Ensure you get the system tuned to your needs. 

9. Make sure that after sales service is available locally. 

10. If the system allows sufficient storage, make sure it is programmed for the low cost 

tariff. 

11. Be prepared for the cost of the electricity to run the heat pump. 

12. Allow provision of metering so that you can monitor the performance of the system. 

 

See case study 12, Barra Learning Centre, Barra, in Annex 2 for an example 
of a project using an air source heat pump. 
 



3.6  Exhaust air heat recovery (EAHR) 
 
Exhaust air heat recovery units work on the same principle to air source heat pumps, and 
are often very similar designs. The main difference is that while air source systems draw in 
air from outside buildings, exhaust air systems draw warm air from within the building, 
using ducting from warm areas such as kitchens and bathrooms. This type of system can be 
particularly beneficial if those living in or using the building are asthmatic or suffer from 
other respiratory conditions as the units usually incorporate filters to clean the air and 
remove any particulates. In cases where more heavily-used kitchens are used as a heat 
source, care should be taken to ensure that these filters can cope with any grease in the air, 
and ducting should be positioned away from the more obvious grease sources. 
 
3.7 Wave and Tidal Power 
 
Wave and tidal power are technologies very much in the design phase.  They are mainly 
large scale and at this stage are not likely to be of benefit to community scale projects. 
 
3.8 Accredited Installers  
 
For micro-generation technologies (up to 50kW) there is an accreditation scheme which is 
designed to evaluate products and installers against robust criteria for micro-generation 
technologies. This is to ensure that protection is given to purchasers and users of the 
technologies and that a high quality service is provided by installers of micro-generation 
equipment. Details of the scheme which is run by BRE, the certified products and installers 
are available here http://www.greenbooklive.com/page.jsp?id=4.  
 
3.9 Income from ROCs and FITs 
 
All projects that generate electricity and are grid connected can be eligible for ROC 
(Renewable Obligation Certificate) income if it is metered using an Ofgem accredited meter.  
 
 
 
 
 
 
Micro generation technologies are set to receive two ROCs per MWh from April 2009. 
Please see Annex 1 for further information on ROCs. A grid connected generator can supply 
the buildingΩs energy requirements before any surplus electricity goes to the grid, yet even if 
all of the generated electricity is consumed on site it is eligible for ROC income, as long as it 
is metered using an accredited meter. Further information on accredited meters is available 
here ς www.ofgem.gov.uk. Currently the only meters accredited require the electricity to be 
inverted, and groups should bear this in mind when making a decision on the technology. 
 
The UK government recently introduced legislation that will allow the establishment of a 
feed-in tariff scheme to bolster microgeneration uptake. This would mean a guaranteed 
financial benefit would be available to anyone that installs a renewable electricity 

ROCs are the certificates issued by the regulator OFGEM to accredited 
generators for the production of eligible renewable electricity. These 
provide a valuable income stream for generators in addition to the sale of 
export electricity. 

 

http://www.greenbooklive.com/page.jsp?id=4
http://www.ofgem.gov.uk/


generator, and should remove the administration burden associated with ROCs. The ROC 
scheme will remain, and is better geared to assisting larger scale renewable generation. The 
UK government is also proposing to introduce a financial support mechanism for renewable 
heat, and should assist technologies that provide renewably sourced heat. Communities are 
encouraged to keep up to date with developments on these issues, as they could influence 
the financial costs and potential for income generation from renewable technologies- 
consultations on these topics should be issued in 2009 by the Department of Energy and 
Climate Change www.decc.gov.uk.  
 
Therefore, it is always more efficient if the energy can be used at source with any excess 
then going to the grid. Currently 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.  
 

http://www.decc.gov.uk/

