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Microgeneration – what is it?

• Small-scale (building level) energy systems for space
and/or water heating, or electricity.

• Based on renewable or alternative sources of energy:

Solar
photovoltaic
(PV)

Wind turbines

Heat pumps Pellet stoves

Solar thermal
hot water

Wood-fuelled
boilers

Micro-hydro
turbine



Context

Housing:
Zero C by 2016

Non-
domestic:
Zero C
by 2020



Solar Energy Systems

• Solar “panels” may be
heating water or
generating electricity

• Common requirements for
solar energy systems:

– They need to be directly exposed
to the sun

– Orientation: ideally between SE
and SW

– Roof ridge aligned North-South?
Install separately-controlled East-
& West-facing collectors

– 45º is ideal elevation (for best
spring & autumn performance)

Solar Hot Water

Photovoltaics (PV)



Solar Water Heating

• Flat plate or
evacuated tube
collector

• Dual coil tank:
feed from solar
collector pre-
heats water in
the tank

• On a good solar
day the boiler is
usually disabled
by thermostat



Photovoltaics: solar electricity

• Sunlight excites electron
movement between layers of
semiconductor material, usually
silicon.

• PV cells are mounted together
in a framed module rated at a
given peak output under
standard conditions

• Modules are arranged in
strings, strings into arrays until
desired output is reached.

• PVs can be mounted on roofs
or walls, or integrated into the
building as cladding, roof tiles
or even glazing



PV – what happens to the power?



Wind turbines

• Mature technology

• UK has 40% of the European
wind resource

• Building-mounted turbines –
new to market. Most wind
turbine manufacturers
discourage fixing to buildings:
wind loading & vibration.

• Freestanding – established

• Energy in wind is proportional to
the CUBE of the speed (V3)

• Turbulence is also an issue:
how “clean” is wind?



House height 8m

400W turbine
Electricity provision:
20% of a household
Height: 2m
Cost: £850

6kW turbine

Electricity provision: 3.5
houses or 20% of a
primary school

Height: 9m

Cost: £20k

220kW turbine

Electricity provision:
85 houses or 5
primary schools

Height: 36m

Cost: £600k 1.5MW turbine

Electricity provision:
1200 houses or 75
primary schools

Height: 65m

Cost: £3-4 million

Wind turbine size



Biomass: wood, energy crops, crop residues,
agricultural and food processing waste

• Environmental
– Lower CO2 to

atmosphere

– Better quality emissions

• Economic
– Reversal of regional

cashflow

– Local employment

– Indirect financial benefits
of local employment

• Bulkiness

• Transport

• Handling

• Storage

• Air supplies

• Flue systems

• Regular chores

Advantages Issues to consider



Wood Pellets & Chip

PELLETS

• Normally conform to a standard specification

• Usually manufactured using seasoned waste e.g. from
furniture manufacture

• Consistent size

• Consistent moisture content & calorific value

CHIP

• Dust to typically 35 mm pieces

• Raw material: forestry waste, loppings, brash…

• Ideally dry to 50% to 35% water by weight after chipping

• Quality control is often responsibility of purchaser!



Pellet stoves & boilers

• Automatic operation

• Most have self-lighting option

• Very clean burn

• Very efficient

• Very little ash

• “As cheap as oil”

• Capital costs are high: grants?

• N.B. All have fans: noise
levels?



Woodchip boilers

• Automatic operation

• Some have automatic ignition

• Clean burn with lambda oxygen control

• Higher capital cost than pellet boilers

• Cheaper fuel

• Most cost-effective for larger installations

• N.B.: large store volume allows for bulk
deliveries: lower unit cost. Typical whole-lorry
shipment is 50 m3

• Important to know minimum slumber rate



Heat Pumps

A heat pump does not create energy or convert energy from one
type to another: it extracts low grade heat (i.e. thermal energy
available at a low temperature) from a (usually free) source,
and upgrades it to a higher (useful) temperature for delivery
to a heat sink.

You do not get something for nothing, so:
- a heat pump consumes energy;
- The higher the “temperature lift” (difference between the

source and sink temperatures), the higher the energy
consumption.

Efficiency measure: the COEFFICIENT OF PERFORMANCE



Ground Source Heat Pump

HeatHeat
PumpPump

Natural temperature at >1 metre below surface is a constant +10Natural temperature at >1 metre below surface is a constant +10 C.C.
Plenty of heat energyPlenty of heat energy –– but at too low a temperaturebut at too low a temperature

low grade heatlow grade heat useful heatuseful heat



Heat Pump characteristics

• Packaged device, factory built & tested
• Site installation can be an expensive cost

component (especially ground- or water source
types)

• Electrically-driven: needs a suitably-sized
power supply

• High capital cost, hence:
– - a high building thermal mass saves heat pump from

having to meet instantaneous peak demands
– - heat pumps are usually sized to meet typically 70% of

annual heat demand, with top-up heating required in
very cold weather.



Air Source Heat Pump

HeatHeat
PumpPump

Ambient temperature ranges from typicallyAmbient temperature ranges from typically --10 C to +30 C over year.10 C to +30 C over year.
The higher the ambient temperature, the better the COPThe higher the ambient temperature, the better the COP

low gradelow grade
heat fromheat from
airair

useful heatuseful heat

Coefficient of Performance:
Cold weather: ~3 mild weather: ~5



Hydropower

• Typical modern application:
battery charging for off-grid
sites

• Advantage: minimal visual
intrusion

• Disadvantage: usually power
output is very low

• Historical locations can be
utilized, but power output is low



Grants for Renewable Energy Systems

• Low Carbon Buildings
Programme Phase 1

• Low Carbon Buildings
Programme Phase 2

• Community
Sustainable Energy
Programme

Community organisations

Principally aimed at

Householders

Public sector & community



Low Carbon Buildings Programme Phase 2



Who can apply

• Public sector and not-for-profit organisations.

• Covers all UK regions (excluding Isle of Man and Channel
Islands).

• Organisations can apply for up to £1million per site.

• A site may include more than one property.

• A maximum of 3 eligible technologies can be grant-aided
at each property unless pre-agreed by BRE and BERR

• Multiple applications from one organisation for different
sites may be acceptable.



• The grant must be used to fund the supply and installation
of a renewable energy scheme at a permanent building
located in the United Kingdom.

• Covers PV, solar hot water, wind, heat pumps, pellet
stoves, wood-fuelled boilers

• Only costs directly related to the installed equipment and
work are eligible.

• Projects where installation of microgeneration measures
has already started are not eligible for funding.

What you can apply for



Limits on grants

• Solar photovoltaic 50%

• Solar thermal hot water 50%

• Wind turbines 50%

• Ground source heat pumps 50%

• Automated wood pellet stoves 50%

• Wood fuelled boilers 50%

• Size limits: Electricity 50kW; Heat 45kW

• Benchmarks in terms of £/tCO2 also apply and may act as
a cap on grant

• Only approved installers can be used



Community Sustainable Energy Programme



Who can apply

• CSEP grants are open to not-for-profit community based organisations
in England. This includes:

– community groups governed by a written constitution
– registered charities and trusts
– parish councils
– schools or colleges
– companies with a charitable purpose and a community focus
– mutual societies
– church based and other faith organisations

• Organisations not eligible to apply include: statutory organisations;
NHS trusts; learning and skills councils; housing associations;
individuals and sole traders and companies and organisations whose
main purpose is to make a profit.



What you can apply for

• Capital grants for the purchase and installation of any
combination of the appropriate technologies (PV, solar hot
water, wind, heat pumps, pellet stoves, wood-fuelled
boilers, micro hydro)

• Funding is available for some energy efficiency measures
(eg cavity wall insulation). Where these are not in place
you will have to install them in order to qualify for a
microgeneration grant.

• Maximum grant is the lower of £50,000 or 50% of project
cost

• Only approved installers can be used
• Feasibility studies into proposed installations
• Maximum grant is the lower of £5,000 or 75% of study cost



For more information

BRE consultancy and training services in sustainable
communities, low carbon building design; energy strategies,
Code for Sustainable Homes and BREEAM

www.bre.co.uk

Tel 01923 664000

LBCP 2

www.lowcarbonbuildingsphase2.org.uk

info@lcbpphase2.org.uk

08704 23 23 13

CSEP

www.communitysustainable.org.uk

info@communitysustainable.org.uk

0845 3 671671


