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A1.6 Biomass
A1.6.1 INTRODUCING THE TECHNOLOGY
How the technology works
The term biomass covers all plant and animal material, although in domestic
applications it most commonly refers to wood. The most frequent application is
direct heating. Fuel sources are now readily available including wood from
forests, urban tree pruning, farmed coppices, or farm and factory waste, and
fuel can now be commercially sourced in the form of wood chips or pellets.
Traditional logs can also be used.20 Pellets are relatively limited in the UK market
with this supply chain being a focus for market expansion.
Biomass and has the advantage that it can be grown, stored and transported and
although it does emit carbon dioxide when burnt, it is considered as being close
to carbon-neutral because the amount of carbon emitted when it is burnt is the
same as that which is absorbed during growth. It is effectively recycling the
carbon and preventing consumption of carbon stored in fossil fuels.
Typically in domestic applications biomass heating is installed in the form of a
single room heater or for multiple rooms as a boiler which feeds into a central
heating system. Biomass heating can produce from a few kilowatts through to 5
MW thermal.21
Other applications of biomass energy, such as combined heat and power (CHP)
or transport fuels are not commonly associated with domestic microgeneration. Biomass micro-CHP is available but much less common then gas
fired CHP and tends to have technical difficulties in smaller scale applications.
The typical range of biomass CHP is from 5-30 MW thermal, significantly larger
than an application sized for a single household.
Different designs
Stoves
Biomass stoves are perhaps one of the most traditional methods of domestic
heating providing both comfort and aesthetic value to a living area, usually as a
background source of heating. Modern stoves are now around 80% efficient
compared to an open fire which losses around 85% of its heat to the
atmosphere. Stoves can accept logs, wood chips or pellets and a variety of other
biomass sources. Usually stoves are used for heating a single room, but some
models now come with a ‘back boiler’ provision, which is essential a small water
tank fitted at the back of the stove (refer to Figure A1.6.1) and absorbs heat loss
from this side. These back boilers can provide between 6 and 12 kW of heat,
which would be sufficient for a small property but would most likely provide
‘top-up’ heat to a conventional gas boiler.

20

GLA (2004). Integrating Energy into New Developments: Toolkit for Planners, Developers and
Consultants. Greater London Authority, September 2004

21

ODPM (2004). Planning for Renewable Energy, A Companion Guide to PPS22. Office of the Deputy
Prime Minister.
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Figure A1.6.1 A pellet stove with back burner (Source: Energy Savings Trust, Fact Sheet
CE190)

A stove must also sit on a plinth of non-combustible material
Boilers
Biomass boilers can be fed automatically by screw drives or augurs from fuel
hoppers. Pellets and chips are appropriate for these systems, however pellets
are more efficient as the uniform size and density provides a consistent heat
output. This typically requires a daily addition of bagged fuel to the hopper, and
if there is sufficient space or in colder regions with higher heat demand a larger
silo may be installed to remove the need for daily handling. A silo is also usually
needed for biomass CHP because of the quantities of fuel needed to operate
these systems.
Electric firing and automatic de-ashing are also available and new biomass
boilers will often provide fully programmable space and water heating and can
be installed with a separate hot water tank to act as a thermal store.22
Typically these boilers are likely to require more frequent cleaning then gas or
oil boilers and provision of secondary heat may be needed when maintenance is
undertaken. The system will also need occupants to manage the fuel supply and
removing any disposing of ash. The system may therefore not be suitable for the
elderly unless a maintenance contract is entered into.22

22
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Figure A1.6.2 Hoval biomass boiler23 and silo fed biomass CHP unit24

Biomass boilers of domestic size fall under the ‘Low Voltage Directive’ –
73/23/EEC and the ‘Machinery Directive’ – 98/37/EC24 and a CE marked boiler is
evidence that the manufactured product complies with these directives.
In order to promote the use of wood fuelled boilers and encourage the
reduction of carbon emissions (and several other renewable technologies) the
Government reduced the VAT in April 2005 down to 5%.25
The scale of technology for household application
Biomass is theoretically applicable to any size building requiring heat, however
is more applicable to lower density housing areas due to fuel supply and storage
issues. For an individual room in a house a stove can be installed, although this
would normally only provide space heating. These applications could use logs,
wood chips or pellets and would usually provide a heat demand of between
2-12 kW.
Alternatively a boiler system is available to provide 100% of the household heat
demand and water heating. For this purpose a boiler might have a heat demand
of around 12-15 kW, fed by logs, pellets or wood chips.22
Wood fuel boiler efficiencies are typically between 80 and 90% and a
manufacturer will typically have an independent verification in accordance with
EN303-5 or another recognised national standard.

23

Modern Building Services Webpage – Achieving Carbon Neutrality
http://www.modbs.co.uk/news/fullstory.php/aid/1338/Achieving_carbon_neutrality.html

24

SBSA (2006). Research into the Storage of Woody Biomass Fuel for Heating Equipment. Scottish
Building Standards Agency, Maurice Millar NIFES Consulting Group, January 2006.

25

HM Revenue & Customs website (accessed: July 2006): http://customs.hmrc.gov.uk/
channelsPortalWebApp/channelsPortalWebApp.portal?_nfpb=true&_pageLabel=pageLibrary_Reference
Documents&propertyType=document&columns=1&id=HMCE_PROD1_024872
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A1.6.2 THE CHARACTERISTICS OF BIOMASS
An introduction to the characteristics considered
All domestic combustion equipment under 50 kW thermal must comply with
safety and building regulations (see Part J of the Building Regulations
‘Combustion Appliances and Fuel Storage Systems’).
Heating with wood is well established technology with reasonably good
standards, so the characteristics of biomass concerning its implementation
(other then capital costs) are mostly surrounding the fuel source and its supply
chain. Consideration needs to be given at an early stage to what type of fuel will
be used, how it will be sourced, and the space required for delivery and storage.
This is likely to play a large factor in the running costs of the system. Because
domestic applications are usually wood, there shouldn’t be any problem with
odour. From a planning perspective, we consider the following characteristics as
being important to consider:

• Nature of the fuel
• Storage requirements
• Possible noise emissions
• Access and nuisance during delivery of fuel.
Nature of fuel
The moisture content of wood can vary considerably. There is a linear
relationship between the amount of moisture in biomass and its energy content,
such that a fuel source with greater moisture content contains less energy per
tonne than a fuel source which is drier. This is because the water content turns
into steam and is lost with the flue gases. Because of this effect, wood chips (at,
say, 40% moisture content) are perhaps less suited to a small domestic
application than wood pellets (at, say, 10% moisture content).24 Higher moisture
content will also mean greater vapour through the chimney which may have
further implications. Logs are relatively cheap and easy to access, however they
are around half as energy ‘efficient’ as pellets and therefore more wood is
required to produce the same amount of heat/energy.
Pellets are standard for automated boilers and are manufactured from sawdust
(usually an otherwise waste product). The production of these high density
pellets decreases moisture content down to 10% and they are cut into uniform
sized particles, typically 8mm to 12mm long. Although pellets are more
expensive, the boilers themselves have a lower capital cost compared to woodchip boilers, and space requirements for fuel storage are lower.
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Figure A1.6.3 Wood pellets (Source: SBSA, 2006)24
Table A1.6.1 Types of houses with probable heat demand and requirements for
wood fuel based on a 100% heat supply (Adapted from: SBSA, 2006)24
Building
Type

Annual heat Annual Fuel Volume
Volume Wood Volume Chopped
demand
Demand
Wood chips pellets [m3/yr] firewood [m3/yr]
[MWh]
[MWh]
[m3/yr]
Loose
Stacked
Volume Volume

Small House

6–10

8–13

10–17

3–5

8–13

5–11

Victorian Villa 25

33

41

12

32–44

19–26

Large House
Low Energy

15

20

24

9

19–26

12–16

Large House
Modern
Construction

20

26

33

9

26–35

15–21

Storage
Most domestic biomass applications will not require planning permission
because they are installed within the house, such as the living area for a stove or
a basement area is ideal for a boiler. Domestic biomass boilers require
considerably more space then a conventional boiler and cannot normally be
located in a standard kitchen and if the building is listed there may be some
conditions on any internal changes.
Some schemes may also require construction of an outhouse because they need
a reasonable amount of storage space for the fuel, and appropriate access for
service vehicles. Space will depend on the type of fuel (chips, pellets or logs),
fuel demand, handling system (manual or automatic feed) and the reliability of
delivery. Pellet fuel should be handled as little as possible and all wood should
be stored in a dry location. To prevent pellets from absorbing moisture, they
should not be stored directly on a concrete floor. A hopper is a common
method of wood storage which can be located just outside the building, or
alternatively an underground lined pit can mean less visual intrusion.
Sufficient storage will also allow less frequent deliveries, although in existing
buildings, it is usually cheaper to adjust the delivery intervals to meet the
available storage space rather than building a new store. Generally new storage
would be based on 1.5 times the size of a single delivery, so that it is not
necessary to wait until the store is empty in order to receive a full delivery.
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Fewer deliveries will also mean less carbon emissions from transport. The
volume of storage for an average household should then be roughly 10 to 30
cubic meters (depending on the fuel source), although some tankers can
deliver up to 100 cubic meters of fuel.
For safety reasons it is better to separate the fuel store from the boiler area in
order to prevent the spread of fire and a fire extinguisher should be easily
accessible when storing large amounts of wood. Precautions should also be
made so that somebody could not fall into the storage (depending on the size)
and the lid should be air-tight to ensure that no water can enter the storage,
although ventilation is needed to prevent excessive condensation. A boiler
room should also allow for sufficient space to allow maintenance and repairwork.

Direct access to basement

Indirect access to basement

Figure A1.6.4 Basement storage options24

Noise
Most domestic applications will be relatively quiet although there may be some
noise arising from the boiler, handling equipment and movement from delivery
trucks in and out of the site. Landscaping can often be used to minimise this
impact and further guidance can be found in PAN 56 and Circular 10/1999,
Planning and Noise. It may be necessary to submit details of vehicle access and
route to the council during planning.
Access for and nuisance by delivery of fuel
Traffic may increase to and from the site in order to transport biomass fuel and
subsequent bi-products. This is not expected to be a major problem for small
applications and individual household applications but rather larger power
facilities and schemes where a large continuous fuel supply is needed.
Any installations should consider access and manoeuvring for delivery vehicles.
The specific required arrangement of access roads for delivery vehicles will be
related to the size of the vehicles and for this reason fuel sources should be
investigated prior to the installation of biomass systems to ensure all allowances
are made. The volume of the fuel deliveries methods of unloading is also
important and will be dictated by the type of storage. Some methods of delivery
include: tipping; bags; blowing and demountable containers. Figure A1.6.5
below shows a typical scenario for the delivery of pellets via blowing.
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PELLETS

BOILER

max 3 0 m

Figure A1.6.5 Delivery of fuel pellets to a domestic household, pumped from a road
tanker24

Need for new chimney/flue/vents
Combustion gases require an external flue that will usually terminate above the
ridge line of the building. This part of the system will therefore be visible and
should be designed to be as unobtrusive as possible. The selection, location and
installation of the chimney and flue pipe are important to the efficiency and
operation of a biomass heater and systems are specifically designed to
accommodate wood fuel appliances, in particular pellet stoves do not use
standard size flues. There must be sufficient air movement for proper operation
of the stove or boiler.
Chimneys can be fitted with a lined flue and biomass systems available on the
market today are designed to burn smokelessly and comply with the Clean Air
Act (1993).20 A new chimney should also be built inside the house to prevent
problems which might include smoking, odours and cold back drafting.
Any work on a new or existing chimney falls under Part J of the UK Building
Regulations ‘Combustion Appliances and Fuel Storage Systems’. The building
regulations are very specific in the control of chimney height and as a rough
guide, on a 45° roof pitch the flue would have to go 2.3m above the point where
it penetrates through the roof.
Planning may also take into consideration if the building is listed or in an area of
outstanding natural beauty, which can be guided by the Local Authority Planning
Department before a flue is fitted.26
Maintenance
Boilers need to be commissioned and then serviced at regular intervals.
Arrangements for ash disposal and de-coking need to be made. As a general
guide the chimney and flue should be checked monthly during the first year of
26

DTI (accessed: July 2006) http://www.lowcarbonbuildings.org.uk/micro/biomass/Department of Trade
and Industry, Low Carbon Buildings Program, Biomass.
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operation and regularly checked thereafter and the system should be cleaned at
the end of every heating season. Ashes need regular changing so that they do
not build up and can be either stored in a metal container or disposed of to the
garden (depending on the quantities).
For individual domestic use of boilers and room stoves, house occupants need
to be willing and capable of managing the fuel supply, ash removal and disposal.
The boilers need more frequent cleaning then gas or oil boilers and need to be
able to take them out of service for cooling and cleaning while maintaining the
heat supply if necessary in a communal situation.
Smoke and emissions
There may be some impact on health, local ecology and conservation from air
borne emissions and possible water borne emissions although not typically in a
domestic application. Air emissions are discharged through a flue/chimney.
Air emissions are controlled by the Environment Agency and all biomass
equipment has to comply with the Clean Air Act (1993). For boilers up to 300
kW the emissions should also conform to Euro Norm EN303-5 1999. These
issues however are generally dealt with at the production level and certified by
the manufacturer before a stove or boiler even comes to market.
Emissions to watercourse may be considered if there is any discharge into the
sewer system such as condensate and any leakage from large wood piles. This is
not considered to be an issue for small domestic applications however.
The main solid by-product of combustion is ash, which is usually around 1% of
the total weight of the biomass burned. The ash from most fuels can be
returned to soil as a fertiliser.
Domestic boilers are best suited to low density and rural areas with space to
accommodate boilers, easier access to biomass supplies, and where Smokeless
Zone Regulations do not apply. In smokeless zones wood can only be burnt on
exempted appliances, under the Clean Air Act (1993) as it is otherwise
considered an ‘unauthorised fuel’ by DEFRA. A list of technologies which are
exempt within the Smokeless Zone Regulation areas can be found at
www.uksmokecontrolareas.co.uk.
The glass doors on modern wood stoves and fireplaces are good indication if
they are functioning properly and are designed to stay clear. Any dark stains are
a sign of smouldering caused by slow burning or poor fuel. There should also
be no smell or wood smoke inside the house, if this occurs then a certified
professional should be able to identify and fix the problem.
Visual vapour plume
Under certain conditions such as cold weather a ‘steam’ plume may arise from
the chimney. This is non-polluting but has some visual impact.
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A1.6.3 THE FUTURE DEVELOPMENT OF TECHNOLOGY
Woodfuel heating is well established around the world. In places like Finland
and Austria, for instance, it is commonplace. The technology for heating homes
with woodfuel is mature and robust. In the UK, biomass fuel supply chains are
starting to expand and could make a significant contribution to UK heat and
energy generation in the future.
There are not expected to be significant developments in technology that could
have a substantial planning impact. What changes that may come relate more to
do with the development of supply chains, the creation of biomass heating
companies and the greater uptake of biomass as a familiar way to heat our homes.

A1.7 Micro CHP
A1.7.1 INTRODUCING THE TECHNOLOGY
How the technology works
A Combined Heat and Power (CHP) engine simultaneously generates both heat
and power and is a mature technology used in industry. Recovering the heat
from a power generating process leads to high overall efficiencies (up to 90%
compared to perhaps only about 30% for a small stand-alone power generating
scheme) and, in a domestic situation, using micro-CHP means no electrical
losses over transmission lines. Typically a micro-CHP unit will be operated on
the heating demand rather than the electricity demand of a household, and can
provide space and water heating in residential or commercial buildings, similar
to a conventional boiler. The electricity can be used for the building or can be
exported to the grid or to another commercial buyer, although at the microCHP size it is usually all used for the property. Most units operate in ‘parallel’
with the grid so that the building can also continue to receive electricity from
the network. In principle, any excess heat produced by the unit in the summer
can also be used for absorption cooling.
Biomass CHP units are available but are more difficult to scale from community
size units down to individual household size and on a domestic scale it is generally
more effective to use biomass for direct heating to maximise the efficiency and
minimise the cost. The implications of biomass CHP are very similar to biomass
heating and have been treated largely in that chapter (see Section A1.6).
Fuel-cell CHP offers one of the most interesting areas of development in the
technology as it is easy to scale the technology down to domestic applications and
offers ‘emissions free’ opportunities using hydrogen as a renewable fuel source.
In order to promote micro-CHP, ground source heat pumps and biomass
boilers, the Government reduced the VAT in April 2005 down to 5% in order to
promote the technology and encourage the reduction of carbon emissions.27

27

HM Revenue & Customs website (accessed: July 2006): http://customs.hmrc.gov.uk/
channelsPortalWebApp/channelsPortalWebApp.portal?_nfpb=true&_pageLabel=pageLibrary_Reference
Documents&propertyType=document&columns=1&id=HMCE_PROD1_023942
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Different designs
Combustion Engines
A combustion-based CHP unit is similar to the engine in an automobile,
although cars are much less efficient then a micro-CHP unit because they don’t
recover the excess heat. The engine burns a fuel (in a car this would be the
petrol, in a micro-CHP it might be natural gas), this process creates heat and a
force that turns the engine, which is connected to an electricity generator. The
heat from the engine cooling and exhaust systems is then recovered and
supplied to the domestic heating system.
Such units would typically use the domestic gas supply and therefore are not
considered source of ‘renewable’ energy (unless operating with a biofuel), but
rather they provide a significant reduction in greenhouse gas emissions
compared with receiving electricity from ‘the grid’. They convert between 7080% of the fuel’s energy into heat, and a further 10-15% of the energy goes to
electrical generation leading to an overall efficiency of around 90%. The heat
output can then feed into to a wet radiator system and a domestic hot water
storage cylinder, whilst the electricity can provide energy for lighting and
appliances (refer Figure A1.7.1.1).

100 %

>70 %

Figure A1.7.1.1 Diagram of a typical gas fired micro-CHP application28

Currently the most mature technology for micro-CHP is the internal combustion
engine (sometimes referred to as a reciprocating engine) which is commercially
available in high numbers, such as the Ecopower IC Unit (refer to Figure A1.7.2).
Internal combustion engines tend to be louder than other potential
technologies although the latest micro-generation units are still only slightly
louder then a normal refrigerator. They also have slightly more emissions then
other CHP alternatives and are less tolerant of alternative fuels.
Stirling Engines have recently been launched on to the market as a solution for
the next phase of micro-CHP. These engines operate on an external combustion
28
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principle providing greater flexibility with fuels. The engines are very quiet and
have low emissions and low maintenance.
Table A1.7.1 Manufactures details of engine-based micro-CHP units
Product

Manufacturer Electrical Thermal
Output
Output

Comments

WhisperGen
Whisper Tech
(Figure A1.7.2)

1 kWe

8 kWth

Stirling engine, designed for use in
individual homes. Currently the
technology is being sold by EOn

Ecopower
Power Plus
(Figure A1.7.2) Technologies,
Valiant

4.7 kWe

12.5 kWth

Internal combustion engine, installed in
sheltered housing and small commercial
buildings but can also be used in large
family homes with power matching.

SenerTec
DACHS

5.5 kWe

12.5 kWth

Internal combustion engine, installed in
sheltered housing and small commercial
buildings

Baxi
Technologies

Fuel Cells
Most fuel cells run on natural gas, however there is an emerging market for
hydrogen fuel cell CHP units. The hydrogen fuel cell offers a zero emissions
alternative where the hydrogen has been produced through a renewable source.
Fuel cells are similar to batteries using the energy of a chemical reaction to
provide electricity. That reaction takes hydrogen and oxygen atoms and
recombines them to produce water and energy in the form of heat and electricity.
Because fuel cells store their fuel and oxidant externally (air or oxygen) they can
continue operation as long as there is a constant supply of fuel.
Table A1.7.2 Manufacturers details of micro-CHP fuel cells (sourced from
www.LHP.org.uk29)
Supplier

Electrical Load Heat Load

Comments

Baxi Group

1.5 kWelec

3 kWthermal

Bosch/BBT

4.6 kWelec

6.5 kWthermal

87% target efficiency

Hydrogenics Corporation 1 kWelec

2 kWthermal

HySTAT model (50kW unit)

Nuvera

4.6 kWelec

6.9 kWthermal

75% efficiency

PlugPower

4.6 kWelec

6.5 kWthermal

GenSys model

Sulzer Hexis

1 kWelec

2.5 kWthermal

>80% efficiency. HXS 1000 Premiere
& Galileo models.

Vaillant

4.5 kWelec

11.6 kWthermal EURO-2 model

Viessmann

2 kWelec

5 kWthermal

The scale of technology for household application
Micro-CHP is now a relatively straightforward replacement for the domestic
boiler and because of the small size can be ‘dropped-in’ to most homes.
Because micro CHP is typical heat-led the sizing of a unit is driven by a house’s
annual heat demand.

29

LHP (accessed: July 2006) London Hydrogen Partnership, Fuel Cell Combined Heat and Power.
http://www.lhp.org.uk/article_default_view.fcm?articleid=7994&subsite=1676
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For example, a smaller household with an annual heat demand on the domestic
boiler of around 18,000 kWh, could use a Stirling engine unit of around 6 to 8
kWthermal and 0.8 to 1 kWelec to provide 100% of the heat demand. The
electricity generated from the unit would be around 2,400 kWh per annum
which is close the annual demand of a modest household.
An internal combustion engine is better suited to larger homes or small multiresidential applications (such as sheltered housing), for example a unit with 12
kWthermal and 5 kWelec, which could feed excess electricity back to the grid.
Fuel cells are currently available from 1 kWelec to 5 kWelec and provide the
quietest solution for smaller households, currently however the units available
are larger then the micro combustion engines, and similar in size to a
refrigerator. Fuel cells have a higher power to heat ratio, and for that reason are
better suited to homes that have good thermal properties such as a high level of
insulation or should otherwise be able to sell excess electricity back to the grid.

A1.7.2 THE CHARACTERISTICS OF CHP
An introduction to the characteristics considered
Micro-CHP units are installed indoors, often replacing exiting boilers used for
heating and hot water supply. There are unlikely to be any significant planning
considerations, probably those characteristics of greatest concern relate to

• Physical appearance
• Noise
• Storage and external works
• Emissions and flue
• Visual vapour plume.
Physical appearance
A micro-CHP combustion unit is about the same size as a floor mounted boiler
and generally come in neutral colours or stainless steel. A fuel cell unit is about
the same size as a medium sized refrigerator, they can come in a wide range of
colours depending on the supplier, however as the all these micro-CHP units
are becoming geared for domestic use the colours are becoming more neutral
to match household decor. Typically a unit will require a gas supply and a flue.
A retrofitted system can supply hot water to the existing radiators and domestic
hot water through a conventional indirect storage cylinder, so there is little
alteration or disruption to most domestic households.30
Noise
All of the micro-CHP units are quiet, the fuel cells in particular as there is no
combustion occurring. Even the loudest, the internal combustion engine, is
30
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only slightly louder then a refrigerator and it will therefore have no impact on
planning conditions considering noise levels.
Storage and external works
CHP systems can be housed in separate buildings or within the building it is
going to serve and therefore should not be visible. Most micro units are now of
sufficiently small size that they can be fitted within a kitchen, as shown in Figure
A1.7.2. It is possible that some technologies may be installed in external
enclosures either for space, noise or other practical reasons. These enclosures
would then have implications for planning, depending on size although unlikely
to exceed existing exemption limits.

Figure A1.7.2 LEFT The Ecopower internal combustion unit and RIGHT The
Whispertech external combustion unit

Emissions and flue
The high efficiencies of all the micro-CHP technologies mean they have
significantly less emissions compared to electricity supplied from a coal-fired
plant (the emissions from heat are comparable to an A rated high efficiency gas
fired boiler). The potential annual reduction in emissions achieved by a 3 kWelec
micro-CHP unit is about 9 tons of CO2, 136 kg SOx and 50 kg NOx.31 Because
there is no combustion in fuel cells, they have negligible NOx and SOx emissions
and if the hydrogen feed is pure then they have no emissions, the only
by-product being water.
Combustion gases will require an external flue which will usually terminate just
above the ridge line of the building (a vertical flue), but may also terminate
through an external wall (horizontal balanced flue) depending on the location
of the unit (refer to Figure A1.7.3), the actual size of the chimney required will
depend on, amongst other factors, the scale of the CHP unit and the technology
31

House of Commons Website, Select Committee on Environmental Audit, APPENDIX 6
http://www.publications.parliament.uk/pa/cm200304/cmselect/cmenvaud/233/233we10.htm
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used. The flue needed for the micro-CHP unit could either be new or a
modification of an existing chimney. The size of a flue should always match the
recommended size stated on the manufacturer’s details for the appliance. This
part of the system will therefore be visible and should be designed to be as
unobtrusive as possible.
Any work on a new or existing chimney (i.e. fitting a liner) falls under Part J of
the UK Building Regulations ‘Combustion Appliances and Fuel Storage Systems’.
The new chimney will also require a visual inspection to check that it is in good
order, clear of obstructions and is of a suitable size and type for the appliance.
The building regulations are very specific in the control of chimney height and
proximity of the pipes to combustible materials.
As a rough guide, on a 45° roof pitch the flue would have to go 2.3m above the
point where it penetrates through the roof.

Figure A1.7.3 Different ways to install a flue32

Visual vapour plume
When a fuel like natural gas (or even hydrogen) is burnt, one of the products is
water vapour. In certain conditions, this water vapour can condense and form a
visible plume of ‘steam’. The conversion processes of micro-CHP from a
combustion engine will lead to a vapour plume that is no different from
condensing boilers and which is already mandated and has technical solutions
for this eventuality. A Fuel Cell supplying the same amount of power will actually
release less water vapour then an internal combustion engine and the vapour
can also be condensed to recycle depending on the appliance. The potential for
visible vapour plume from micro-CHP technology is therefore lower then for
existing boiler systems.

32
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A1.7.3 THE FUTURE DEVELOPMENT OF TECHNOLOGY
Micro-CHP technologies are all at an early stage of commercial deployment.
Cost, technical challenges, grid connection issues, and the availability of support
infrastructure for this kind of device are all limiting the uptake of micro-CHP
systems. Whilst some of the devices, such as those based on internal
combustion engines, use components that are very technically mature, others,
such as those based on fuel cells, are still at the technology development stage.
Hydrogen fuel cell technology is seen as one of the major areas for growth for a
low-carbon future, with higher efficiencies than traditional combustion
technologies, and quiet, clean operation. The technology is also compact and
can easily be scaled to domestic size making them attractive for household CHP
applications. Fuel cell systems are presently costly because of the expensive
materials needed for the chemical reactions. Hydrogen is not currently a
primary fuel and the cost is expected to come down in the future with current
research into the production of hydrogen and other fuel types. Two prospective
methods of hydrogen production being developed (but still far from
commercialisation) are the use of algae and bacteria which can naturally
produce hydrogen and photo-electrolysis which uses a solar cell to split water
directly without the use of electricity.
Other research areas include the storage systems for hydrogen and assessing
safe methods of transportation and the use of fuel cell is to complement other
renewable sources as a storage mechanism, such as wind power.
There is also research into thermo-electric and thermo-photovoltaic micro-CHP,
however this technology is in its infancy.

A1.8 Micro Hydro
A1.8.1 INTRODUCING THE TECHNOLOGY
Hydroelectric generation is a mature and proven technology. The flow of water
has been used across the world for thousands of years to provide mechanical
energy. During the mid to late 19th century the first water turbines were
developed to produce electricity. In recent years there has been particular
interest in developing micro hydro turbines due to concerns over climate
change and energy security.
Hydroelectricity generation operates by converting potential energy stored in
water held at height to kinetic energy which can be used to turn a turbine to
produce electricity. Micro hydro schemes can be an attractive means of
producing electricity if a suitable resource is available. Hydro schemes are much
more site specific than other types of renewable energy generation and one of
the main limiting factors to their development is finding a suitable location.
Micro hydro devices range from a few hundred watts for domestic schemes up
to around 300kW for commercial systems. The devices that have been reviewed
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as part of this report are for domestic properties and are below 100kW in
capacity.33
How the technology works
Hydropower is the extraction of kinetic energy from water by the use of
turbines to capture the downward flow of water from a high level to a low level
and convert it to electricity using a generator.
The main components of a hydropower system are:

• A river with a suitable drop in level;
• A water intake above a weir or behind a dam;
• A pipe, channel or barrage to convey water to the turbine;
• A turbine, generator and electrical connection, and;
• A tailrace to return the exhaust water to the main flow;
Figure A1.8.1 shows a typical micro hydro scheme.

Figure A1.8.1 Typical Micro Hydro Scheme Intake (Source: DTI)

Different designs
The types of turbine that will be suitable for a project will depend on the height
from which the water travels (known as the “head”) and the flow rate of the
water. The designs can be roughly split into three categories. These are:

33
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• Low Head
• Medium Head
• High Head
Table A1.8.1 Head Classification and turbine height
Head Classification

Head Height

Turbine Types

Low Head

< 10m

Waterwheel
Propeller
Kaplan
Crossflow
Francis

Medium Head

10 to 50m

Crossflow
Turgo
Multi jet Pelton
Francis

High Head

> 50m

Pelton
Turgo

Waterwheel
Waterwheels are the simplest but least efficient method of hydro generation.
These devices operate by passing water over a wheel with attached buckets or
paddles. The force of the water passing over these buckets causes the wheel to
rotate and if a gearbox is attached then electricity can be produced through a
generator. Waterwheels can be split into three types of device depending on
where the water is fed to the turbine from the top, centre or bottom of the
wheel. The three types of device are Overshot, Breastshot and Undershot.
Propeller
Propeller-type turbines operate similar in nature to that of a ship’s propeller.
Various types of propeller device exist some with improved efficiency over
others. The devices generally try to swirl the water before it enters the turbine
as a well designed device is able to absorb this extra energy. Some devices have
guide vanes on the water inlet and others use a spiral casing to cause swirling
before the water enters the turbine. Figure A1.8.2.

Figure A1.8.2 Propeller type hydro turbine (Source: European Small Hydro Association
ESHA)
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Kaplan
A variant of the propeller turbine which incorporates pitch controlled guide
vanes is the Kaplan turbine. The guide vanes can be adjusted to control the
water flow through the turbine and so improves the efficiency of the turbine
under varying flow conditions. The control method increases the cost of the
system so is generally only used on larger systems.
Francis
The Francis turbine can have a “spiral casing” or the lower cost “open flume”
variant. In this device the water passes through guide vanes which direct the
water towards the runner blades of the turbine. The runner blades extract most
of the energy from the water before it leaves by means of a draft tube. Figure
A1.8.3 shows typical Francis turbines.

Spiral Cased Francis Turbine

Open Flume Francis Turbine

Figure A1.8.3 Spiral and Flume Francis Hydro Turbines (Source British Micro Hydro
Association)

Crossflow
The Crossflow turbine consists of a cylindrical rotor with angled blades along its
length. The water enters the top of the rotor through a curved blade and passes
over the cylinder which absorbs the waters energy. It is possible to partition the
inlet to the device to control the flow; this gives greater suitability over a range
of flows and head heights. Figure A1.8.4 shows a profile view of a Crossflow
turbine.

Figure A1.8.4 Typical Crossflow Turbine (Source British Micro Hydro Association)
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Pelton
The Pelton turbine consists of a wheel with a series of double buckets or cups
set around its rim. The water enters the turbine through a high velocity jet
which is directed towards the buckets. The jet hits each bucket so that it splits
into two. Nearly all the energy of the water is absorbed by the turbine and the
deflected water falls into a discharge channel. Figure A1.8.5 shows a typical
Pelton turbine.

Figure A1.8.5 Typical Pelton Turbine (Source British Micro Hydro Association)

Turgo
The Turgo turbine is similar in design to the Pelton but the jet is designed to
strike the runner at an angle of around 20°. The water enters the runner on one
side and exits on the other; therefore the flow rate is not limited by the
discharged water interfering with the incoming jet. The benefits of a Turgo
turbine are that a smaller diameter runner can be used for the equivalent power
rating. Figure A1.8.6 shows a typical Turgo turbine.

Figure A1.8.6 Typical Turgo Turbine (Source: British Micro Hydro Association)

The scale of technology for household application
Hydroelectric systems can be designed for almost any size from a few watts in a
stream to megawatt scale in a large river system. Hydro generation is potentially
suitable for providing a household’s entire electricity demand in a stand alone
system or being combined with a grid connected system which allows electricity
to be exported or imported from the grid.34
If the device is part of a stand alone system, a suitable storage system may be
needed such as batteries or a generator to provide a stable electricity supply to
the household.
34

The British Hydro Association – A Guide to UK Mini Hydro Developments
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For micro generation for domestic use the scale of turbines is likely to be to
below 10kW and generally for domestic systems it will be in the order of a few
kW.
When using a small system it is important to keep the civil works to a minimum
as this will form a large part of the total system costs. Micro hydro projects may
become unfeasible if a great deal of civil construction is required.
The turbine is generally housed in a turbine house. This will contain the
turbine, control equipment and electrical equipment associated with the
turbine. The size and dimensions of the powerhouse will vary with the size and
type of devices that are stored within it.

A1.8.2 THE CHARACTERISTICS OF MICRO HYDRO
An introduction to the characteristics considered
The key characteristics of Micro Hydro systems are the alterations that they will
have on the water course in which they are situated. The characteristics that will
be discussed are listed below:

• Visual Impact,
• Civil Structures,
• Changes to Water Course Use,
• Turbine Noise,
• Flora and Fauna, and
• Water Abstraction requirements.
Visual impact
The physical characteristics of a hydro electricity scheme will vary enormously
depending on the type of water course, the local environment and applications
of the device. This section will only give the general types and dimensions that
can be expected to be found in a domestic micro hydroelectric scheme.35
An intake
The intake for a hydro scheme usually requires the construction of a weir or
dam to keep the water depth at a suitable level to drive the turbine. This will
usually be a major part of the project build and will undoubtedly affect the
watercourse. A large number of small scale micro hydro projects in the UK take
advantage of existing weirs that were constructing during the industrial
revolution. This reduces the cost and disruption to the river system and
increases the feasibility of the project.

35
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A pipe, channel or barrage to convey water to the turbine
Once the water has passes through the intake it is taken by a pipe of channel to
the turbine house. There are several intermediate stages that may be needed
before the water reaches the turbine. These are designed to remove silt and
suspended particles form the water to reduce damage to the turbines. These
features are:

• Silt basins;
• Forbay Tanks, and;
• Flood spillways;
The extent to which these features will be required is entirely dependant on the
site and type of water course.
A turbine, generator and electrical connection
The turbine and associated generating equipment are usually held in a structure
known as the turbine house. This will be a small building that will protect the
equipment from weathering and damage.
A tailrace to return the exhaust water to the main flow
Once the water has passed through the turbine it will need to be returned to
the river. This tailrace can be a pipe or channel depending on the type of
turbine used in the micro hydro scheme.
All these features can vary in size, style and materials depending on what is
required for the particular site. A selection of turbines has been studied to show
some of the typical characteristics of the devices that would be suitable for a
typical domestic household with a suitable watercourse. These are set out in
Table A1.8.2, which presents information on several devices that were
accredited by the EST for their Clear Skies grants program.36

36

DTI Clear Skies Approved Technology Small Scale Hydro Turbines
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Table A1.8.2 Table Showing Characteristics of Micro Hydro Devices
Device Name

Manufacturer

Device Type

Runner
Power range
Diameter (m) (kW)
Min

Max

The Stream Engine

Energy System and
Design

Turgo

0.1

0.05

1.5

LH1000

Energy System and
Design

Propeller

0.18

0.1

1

200mm

Hydro Generation

Reaction

0.2

1.6

9.8

300mm

Hydro Generation

Reaction

0.3

1.9

21

400mm

Hydro Generation

Reaction

0.4

4.9

39

600mm

Hydro Generation

Reaction

0.6

11

58

Powerpal High Head Powerpal

Turgo

0.21

0.16

0.52

Powerpal Low Head

Powerpal

Propeller

0.0425

0.2

1

Powerpal T1 &T2

Powerpal

Turgo

0.279

0.66

2

Nautilus

WaterTurbine

Francis

0.203

0.5

3.5

Neptune

WaterTurbine

Francis

0.254

0.55

2.3

Waterhorse

WaterTurbine

Propeller

0.241

0.2

3.7

Cross Flow

Ossberger

Cross Flow

1

2000

Kaplan

Ossberger

Kaplan

1

1000

200/26/1

Valley Hydro

Crossflow

0.2.

400/30/1

Valley Hydro

Crossflow

0.4

PT250

Valley Hydro

Pelton

Archimedean Screw

Ritz – Atro

Archimedean Screw Various

3

300

Water wheel

Hydrowatt

Water Wheel

Various Various

Various

Civil works
In most cases a hydroelectric generator will require a civil structures to be
placed within the water course. The types of civil structures that will need to be
constructed will vary greatly depending on the site location, head height and
flow rate.
High head
The main civil works that will be required for a high head hydro scheme are a
method to divert water from a reservoir or high level along with the installation
of a pipe or penstock to carry the water to the turbine. This penstock will
usually be constructed of steel, concrete or plastic and can be buried if required
to minimise visual impact.
Medium to low head
Medium to low head schemes will almost always require a weir to be in place to
raise the water level in order to divert water through a turbine. The
construction of a weir in a water course will be a significant construction
operation and for that reason it is often preferable to use an existing weir. For
very low head schemes a barrage can be used, this construction consists of the
turbine or pipe being installed within the wall of the weir so that the complete
flow of the water is diverted through it.
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Medium and low head micro hydro turbines will usually always require a
channel to be build to convey the water to the turbine. This channel can be a
simple earth channel, a brick lined channel or a sealed channel using concrete.
Turbine house and location
A turbine house will usually be required to house the turbine and associated
equipment. This building will be around the size of a domestic shed or garage
for larger scheme. The design of the building can vary from a simple block
construction to buildings that blend in with the environment and limit the
impact of the structure. For a typical domestic system this will be around 3 × 4 ×
2.5m in size. Figure A1.8.7 shows a landscaped turbine building.

Figure A1.8.7 Landscaped Turbine Building (Source: DTI)

Changes to water course use
Hydro schemes will alter the characteristics of the river by altering the water
level and introducing new obstacles to users of the river. This has a potential
impact on recreational users such as anglers and canoeists. The level of
disruption to the watercourse is likely to be dependant on the type of hydro
scheme. For a domestic hydro system it is unlikely to divert large volumes of
water away from the river as a certain volume of water must be maintained to
maintain the ecosystem of the river.
The greatest change to the water course is likely to be in the construction of the
weir or dam to raise the water level.
Turbine noise
Noise will be created from the mechanical components in the generators, drive
belts and gearboxes. The extent of this will vary depending on the turbine,
generator and associated equipment used. It is expected that any noise would
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be limited by the turbine housing. The European Small Hydro Association states
that:
“Nowadays noise inside the powerhouse can be reduced, if necessary, to
levels in the order of 70 dB, almost imperceptible from outside.”
If a specific problem is present then the turbine house can be provided with
acoustic insulation to mitigate this.
Flora and fauna
A significant issue will be the impact on wildlife due to the moving parts of the
turbines. Fish screens are the simplest method of protecting wildlife but other
novel methods are available such as fish ladders, fish bypass systems and fish
lifts. The types of device that will be suitable will be individual to the site as it
will depend on the wildlife species present and type of watercourse.37
In order to protect the biodiversity in a watercourse a critical factor is in
maintaining part of the flow of water, this is known as reserved flow and the
exact level will be determined by the environment agency in dealing with the
water abstraction licence.
Water abstraction requirements and cumulative effects
As water will generally be diverted from the banks of the river or stream an
abstraction licence will be required from the Environment Agency. This is a
separate application from the planning application and will be required
irrespective of the planning permission. All new abstraction licences are time
limited to 12 years after which they must be renewed.
The water abstraction licence will usually require that a minimum flow of water
is kept in the river at all times of the year. This is to preserve the ecology of the
river and maintain the watercourse.

A1.8.3 THE FUTURE DEVELOPMENT OF TECHNOLOGY
Current devices on the market tend be designed and manufactured for a
specific site, whilst this increases the performance from the site it also increases
the cost. It is anticipated that for domestic micro hydro devices there will be a
trend for off the shelf devices that will have lower cost to consumer due to mass
production. The other advances expected by the ESHA are in:

• Policy and market issues;
• Environmental and social impacts (development of specific bioengineering

techniques in the field of small hydro power, awareness campaigns to assist
in understanding the technology, and promote better acceptance of small
hydro);

37
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• Turbine and design issues (improvement of hydrological assessment

methods, development of standardized/systemized hydraulic structures,
new construction material, flexible turbines for low heads), and;

• Grid integration.

A1.9 Passive Solar Design Features
A1.9.1 INTRODUCING THE TECHNOLOGY
How the technology works
Although Passive Solar Design (PSD) is ultimately an energy efficiency measure
rather than a ‘generating’ technology, it has been included in this document to
highlight the importance of reducing consumption through simple and benign
measures.
PSD takes advantage of the sun’s heat and will maximise free lighting and
optimise heat gains and losses. The key features are orientation, window design
and daylight provision, shading, and optimisation of building fabric. Results
from a DTI study into housing design showed that solar gains are maximised at
an orientation within 30° of due south.38 Furthermore, the use of high thermal
capacity building fabric allows heat to be absorbed during the day and released
slowly at night. PSD can be further maximised with high utilisation of south
facing rooms during daylight hours (such as the living areas of homes) and the
use of natural ventilation can negate the need for air-conditioning.
Different opportunities
When initiated at the design phase of a house, PSD can save between 25 to 40%
of the energy use for lighting and heating, but for the context of this review of
the GPDO, we are only considering features that may be added or changed to
existing housing, including roof lighting/diffuse tube lights, low energy lighting,
insulation, awnings and shading, ventilation, and conservatories.
Orientation
Orientation is an important feature of PSD and although it may not be sensible
to change the orientation of a built house, there may be some benefits from
different retrofit solutions to each side of a house. The heat and light gains from
the southern side of the house should be maximised and those from the
northern minimised. A greater benefit is achieved by minimising glazing on the
north side, compared to increasing these on the south façade.38

38

EST website: www.est.org.uk/bestpractice Passive Solar House Design, Farrans Study. General
Information Leaflet 25, Department of the Environment.
145

Domestic Installation of Microgeneration Equipment

Figure A1.9.1.1 Optimising passive solar design through orientation39

To assist this, tree plantings, heavy curtains, awnings and other window
coverings can be placed on the northern side and any obstacles removed on the
southern. Deciduous trees are ideal on the southern aspect as they lose their
leaves in winter and allow the winter sun through. External shading can save a
significant amount of energy with items such as awnings and louver systems
reducing the requirement for additional heating and cooling. In buildings with
extensive windows, louver systems can be as effective as improving cavity
insulation, although this is reliant on the owner’s operating routine and there is
some potential for trade- off with lighting requirements. Fixed overhang systems
are therefore ideal in buildings were there is a lot of daylight activity and louvers
are ideally suited for most domestic situations, with highly reflective blinds
being ideal.

Figure A1.9.1.2 Effect of an overhang in order to optimise seasonal heat gains40
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Woking Borough Council (accessed: July 2006) www.woking.org.uk Site Layout and Building Design,
Climate Neutral Development, A Good Practice Guide.

40

Promotion of European Passive Houses (May 2006), www.europeanpassivehouses.org, Intelligent
Energy Europe Programme
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Lighting
If the building was not originally designed to optimise the use of natural light,
roof lights and windows can still be added at a later date and should generally
be facing south. There is a wide range of roof lights with combinations of fixed
shut, manual open/shut operation with either side, top or swinging open
facilities, electrical operation, frosted or clear, domes, lanterns, pyramids and
tubes (to name a few). The lights come in all shapes and sizes to suit the design
and light needs of the household, although typically the domes and tubes are
fixed and frosted so that they offer diffuse light and tubes can also be used to redirect the light towards areas of the house that do not face south. A ‘skylight’
window is usually flush with the roof, whilst lanterns and pyramids are raised
from the roof line and are usually added for character.

Opening sky light
(Velux)

Roof Dome
(www.fascias.com)

Skylight Tube
(Solartube®)

Roof Lantern
(www.fascias.com)

Figure A1.9.13 Different types of roof lights, domes and lanterns

Further savings can be made by replacing old light fittings with either LED (light
emitting diodes) low energy lighting or fluorescent lighting including linear
(traditional long tubes) and compact bulbs (miniature and more suitable for the
home, also with screw in fittings). The LED lights have the longest life span
however they are still more expensive to purchase and many require specific
fittings to be installed, although there are also emerging LED lights with
traditional screw fittings.
New buildings actually have a requirement for 30% low energy light fittings
under the Part L regulations.
Further measures can be taken to include the use of timers and presence
controllers to avoid energy consumption when the building is unoccupied or
when there is sufficient ambient light. These are particularly useful in
commercial buildings, and for domestic properties are ideal for external lighting.
Conservatory
A conservatory and any other unheated space will add thermal buffering to a
house and store warm air, particularly effective in spring and autumn.
Conservatories are a common addition for extra space in a house but have the
added benefit of managing solar heat gains and losses and can assist ventilation.
A south-east aspect is ideal to minimise overheating, but it is more important that
they are placed near to the room they will most benefit, such as the living area.
The efficiency of a conservatory is further increased with the use of a natural
ventilation system. If a conservatory is artificially heated during winter it loses
any net benefit and also falls under the Part L Building Regulations
(Conservation of Fuel and Power) which will lead to a poor energy rating.
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Natural ventilation
Natural or passive ventilation uses stacks or ‘chimneys’ (refer to Figure A1.9.14)
that project above the roof level to vent air during the day and drawing in cooler
fresh air at night through inlet vents in walls or window frames of habitable
rooms. Extracts are usually sited in ‘wet’ rooms such as kitchens and bathrooms
and ducted to terminals on the roof. Ventilation is also optimised during the
design phase by planning air paths through the dwelling and allowing free flow of
fresh air from dry to wet areas, however stacks can still be installed at a later stage.

Figure A1.9.14 Balanced natural ventilation system40

Building fabric
The building fabric covers the skeleton of the building – the roof, floor, walls,
doors and fenestration (windows). In the renovation of older homes some
improvements to household energy efficiency could be made through double
or triple glazing, loft insulation, or cavity fill insulation.
Double glazing is relatively standard in the UK in new buildings with a variety of
options such as argon gas fill, there is however a limit to the energy savings
comparable with cost of triple glazing so this is generally reserved for more
northern developments or those with extensive glazing. Often it is easiest to
replace windows if they break with new low emissivity (low-e) glass,
alternatively a solar reflective layer can be added without replacing the pane of
glass. In terms of repairs and replacements the very slight tint of low-e windows
is barely visible but may be noticeable when placed next to clear windows.
A typical UK property could expect best practice cavity insulation to save
anywhere between 10 and 40% of consumption. The roof and ceiling have
considerable heat losses and gains and insulating the roof to the acceptable UK
energy code standard will achieve good savings. Improving insulation is
relatively straight forward and some domestic energy supply companies provide
a service to fix loft insulation levels to new building standards.
Dryline insulation is another method of improving thermal capacity and is a
good option for older houses that do not have cavity walls. It is applied to the
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internal surface of the building fabric and then plaster-boarded over. Dryline
insulation can be used to improve walls to the energy code standards or to a
best practice scenario and produce the same results as the cavity insulation. The
thickness of dryline insulation will depend greatly on the existing cavity and is
appropriate for masonry construction, although it will reduce the usable floor
area depending on the level of insulation required.

A1.9.2 THE CHARACTERISTICS OF PASSIVE SOLAR DESIGN
An introduction to the characteristics considered
Many types of PSD modifications that can be done to a house. Many of them do
no require planning permission, some are already captured by permitted
development rights, whilst others may require some consideration of planning
issues, particularly if in a conservation area or if it relates to a listed building.
The main issues of concern are likely to be the appearance of a building, the
impact on external elements, and any impact on the privacy of neighbours.
Appearance of building and renovations
The appearance of a building is more likely to be an issue at the design phase if
the exterior is particularly unique to an area (such as the BedZed41 property).
Major changes to the façade through renovations may be limited by the local
authority’s development control policy, which directs the siting and appearance
of buildings. Some of the ways in which the appearance of a building may be
affected from PSD renovation are:

• Addition of a conservatory
• Changes to window frames to allow double or triple glazing
Conservatories come in all shapes and sizes (refer to Figure A1.9.5), from
modern versions through to ‘Victorian’ and ‘Edwardian’ styles to suit older
homes. Although many people choose traditional white conservatories, they are
available in all colours and timber or metallic finishes. Conservatories are usually
made of aluminium, steel, timber or a combination, and are also available in DIY
(do it yourself) kit style.
If a conservatory is being added then there is a range of conditions based on the
site and existing building and around 60% will require planning permission.
Apartments will always need planning permission, a detached/semi detached
house can add up to 70 cubic metres or 15% of the un-extended house volume
up to a maximum of 115 cubic metres and a terraced property can add up to 50
cubic metres or 10% of the un-extended house volume up to a maximum of 115
cubic metres (Scotland has slightly different regulations).42

41

Beddington Zero Emissions Development

42

Conservatory Info (accessed: July 2006) http://www.conservatoryinfo.co.uk/planpermission.html
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Houseproud Victorian
Conservatory

Franklins Gable Conservatory

Trombe Steel & Aluminium
Conservatory

Figure A1.9.5 Conservatory styles from different manufacturers

If the building is sited in a conservation area or is a listed property the advice
should always be sought before undertaking a conservatory extension or any
other kind of external renovations.
If the conservatory is more than 4m high in any place then it cannot come
within 2 metres of your boundary (otherwise it could infringe upon your
neighbours rights) and the conservatory cannot cover more than 50% of the
size of the garden before the conservatory was installed.42
Older buildings will often have stylistic windows and frames from the period in
which they were built, such as multiple panes, and when replacing these with
double glazing there may be a change in look to the building. Additionally older
buildings will generally have wooden frames and replacements might come in
aluminium, uPVC, or other composite materials. It is possible to be sympathetic
to the style of window being replaced with windows such as ‘Simulated Divided
Light’ (SDL) windows that mimic the old fashioned multiple pane windows,
again these come in all shapes and sizes to suit the household. If a major
renovation is taking place the windows in the property could fall under Part L of
the building regulations which control the heat loss parameters of the window
(i.e. the window may have to be double glazed).
Impact on external elements
Two relatively straightforward additions to a house that will improve energy
efficiency without undertaking a ‘renovation’ project are the addition of roof
lights and awnings. Installing natural ventilation will require a more invasive
approach, although the extent of ventilation installed is up to the home owner
and most of the impact is internal to the house.
Lantern style roof lights, pyramids or other ‘design’ style lights and natural
ventilation stacks are all likely to extend above the roof line. It is difficult to
characterise these as there is a wide range of sizes available and planning
permission is typically judged on the size and height above roof line and the
visual impact, some different styles were shown in Figure A1.9.13.
Awnings, louvers and canopies can come in a range of styles and colours and
can either be retractable or fixed. Awnings are usually fabric but may also be
aluminium or light-weight metal finish. Louvers also come in a range of styles
including those fitted outside a window, either vertically or as an awning (refer
to Figure A1.9.6) which allows the slats to open and shut, or as internal fitting
such as highly reflective blinds.
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Retractable awnings are often controlled with a remote and can also be fitted
with sun and rain sensors. The fabrics used are heavy duty and usually offer UV
protection. There may be some technical restrictions to where these are fixed to
a house because of the weight and size of the awnings. It is important to be
vigilant with installation instructions if it is a DIY project as any stress to the
awning, such as wind, could cause damage to the building if it has not been
fitted properly.

Hood or Canopy Awning

Vertical Awnings or Security Blind

Venetian Louver

43

Figure A1.9.6 Different awnings styles

Usually an awning should be about 500 mm either side of the widow or door it
is covering and project 1.5 to 3 meters, although this depends on the angel of
the awning and the purpose (i.e. for internal shading or to provide a protected
outdoor space).
Privacy
New windows and sky lights could potentially impinge on a neighbour’s privacy
depending on the height of the window and angle or if they are transparent
versus diffuse. Generally, light tubes and diffuse domes allow the light in
without the resident being able to see through and so these may be appropriate
if the window or light is located in a position that overlooks a neighbours house
or backyard.

A1.9.3 THE FUTURE DEVELOPMENT OF TECHNOLOGY
Because of its simplicity and effectiveness, PSD should be one of the most
important components of lowering domestic energy consumption in the future.
Most components of energy efficiency in new build are now covered through
the introduction of the new Part L Building Regulations, such as the insulation
levels and window types and the installation of low energy lighting. It is more
difficult however to control design issues, which are best dealt with at the
planning phase and it is also difficult to influence energy efficiency in older
homes which are the greatest part of England’s building stock.

43

California Energy Commission, Consumer Energy Centre, Shades and Awnings
http://www.consumerenergycenter.org/home/windows/shades_awnings.html
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Local authorities are beginning to recognise PSD and incorporating it into
design briefs, and it is expected that energy efficiency and low energy buildings
will become an increasingly important focus in new developments, especially in
combating fuel poverty.
The advancements for existing buildings are less obvious, conservatories are a
well established feature, some improvements may continue in the manufacture
of awnings and window coverings and in the manufacture of double and triple
glazed windows, and the efficiency of lighting systems should continue to
improve bringing down the costs, particularly the cost of LED lighting which
now has the same lighting capabilities as compact fluorescent bulbs.
As fuel prices continue to increase and education on household energy
consumption improves, the biggest change will be in the wide spread
recognition and adoption of these measures into older buildings during
renovations and add-hoc measures such as increased insulation in loft spaces.
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