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Farm 2000 biomass burner running on wheat.

SMALLER
KIT CUTS
COSTS

Even if you don’'t want to tackle big renewable
energy projects like wind farms and biogas
plants, there are still ways to use smaller
equipment to cut costs and maybe reap an
unexpected profit. Kevin Lindegaard looks at
what’s available
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CLIMATE
CHANGE

SOLAR WATER
HEATING

What is it?

Solar collectors absorb energy from
the sun and convert it into useful
heat in the form of hot water. They
are usually roof mounted and can
be integrated with your normal
heating system, including some
combi boilers. Systems have been
around since the 1970s and there are
currently about 80,000 in the UK.

Can | produce all my heating with
this technology?

No. A typical system will provide all
your hot water in the summer and
about 50-70% of the year-round
demand. These systems are best
suited to applications with high lev-
els of hot water demand in summer
— B&Bs and campsites with shower
blocks are good examples.

How much space is required?

A typical farmhouse would need
3-4sq m of south-facing roof space
to mount the solar collectors. You
will also need space for a hot water
cylinder.

How much maintenance is
required?

Virtually none. You should check
annually to see if any debris (such
as leaves and bird droppings) has
fallen on the collectors. The panels
can be cleaned with soapy water
and a soft bristled brush. You may
need to replace the anti-freeze after
about five years.

What does it cost?

£2500-4000 depending on the type
and size of collector. Flat plate col-
lectors are the cheapest; evacuated
tubes are the most expensive but are
more efficient. Beware of junk mail
and door to door solar salesmen
that promise savings that are
too good to be true.
Always

get several quotes before commit-
ting to an installer.

There are several solar clubs es-
tablished around the country that
can offer advice on DIY installa-
tions. This would reduce the outlay
to £1000-1500 but will require time
to learn the skills needed. Also a
DIY installation is not eligible for a
grant and you will have to pay VAT
at 17.5% rather than 5% for installa-
tions by accredited installers.

Can | get a grant?

The Low Carbon Buildings pro-
gramme offers £400 towards the
cost.

Payback period?

15-25 years if electric water heating
is replaced. A DIY system could pay
back in less than 10 years.

Are there any planning issues?
Yes, especially on listed buildings or
those in a conservation area.

Advice and suppliers?
% See the Solar Trade Association:
www.greenenergy.org.uk/solarhtm

GROUND SOURCE HEAT
PUMP

What is it?

A length of plastic pipe is buried
in the ground and a mixture of
water and antifreeze absorbs heat
from the ground. A pump uses
electricity to drive a compressor to
raise this heat to a useful tempera-
ture, it’s then distributed around
the dwelling by underfloor heating
or radiators. The system requires
electricity to drive the pump so
could be integrated with a small
wind turbine to make it completely
renewable. There are currently only
550 systems in the UK but as many
as 500,000 in North America and
Scandinavia.

Can | produce all my heating with
this technology?
Yes, but it

would be more cost-effective to size
your system according to your base
heating load and have a fossil-fuel
driven immersion system to kick
in during times of peak need. Best
for new build where a trench can be
excavated during the building works
and underfloor heating incorpo-
rated in the design. A high level of
insulation is necessary to make the
most of this technology.

How much space is required?

The ground loop needs a trench 75-
100m long and 1-2m in depth for
a typical farmhouse. Vertical holes
are also possible but are more ex-
pensive. The pump itself is a square
box similar in size to a fridge.

How much maintenance is
required?
Virtually none.

What does it cost?

A typical 8kW system costs between
£6400 and £9600 but that doesn’t
include the cost of your distribu-
tion system. An underfloor heating
system is best although it is also
possible to use radiators. An average
farmhouse would be looking at a
total outlay of £10,000-13,000.

Can | get a grant?

The Low Carbon Buildings pro-
gramme offers a maximum of
£1200 regardless of size and subject
to an overall limit of 30%.

Payback period?

If you replace an electric night stor-
age system you would expect to save
up to 2/3 on your bills, enabling the
system to pay for itself 16-21 years.

Are there any planning issues?
Not as a rule.

Advice and suppliers?
% See the Ground

f Solarcentury
| (www.solarcentury.com)
solarthermal and PV
-_panels are available

| in tile form.

Source Heat Pump Club: www.nef.org.
uk/gshp/gshp.htm

ROOF-MOUNTED WIND
TURBINE

What is it?

Wind turbines suitable for mount-
ing to buildings typically range
from small 100W machines used to
charge 12-24 volt batteries to 2.5kW
ones that can export electricity to
the grid during times when more
electricity is produced than can be
used. Roof mounted turbines are
particularly useful where mains elec-
tricity is not available or is expensive
to connect.

Can | produce all my electricity with
this technology?

Unlikely. A small 1kW turbine with
a 1.75m blade might produce about
650kWh per annum at an average
wind speed of 4.5m/sec. This is
about 20% of typical household
needs.

When mounting the turbine you
should avoid sites with excessive tur-
bulence which will reduce perform-
ance and shorten the working life
of the turbine. Best results would
be about 10m above surrounding
buildings and trees — in most cases
this is unlikely to be possible so you
will have to accept a reduction in
performance. Vibration can cause
problems if the turbine is fixed to a
brick buildings

You can get an average windspeed
estimate for your post code from the
British Wind Energy Website.

How much maintenance is
required?

The service schedule will be speci-
fied by the manufacturer. At the
very least an annual inspection
should be performed to check for
damage to the blades and other
components.

What does it cost?

A 1 kW Windsave turbine will cost
£1595 + VAT fully installed but
prices for other small turbines can
rise to £3000 per kW. This includes
the turbine, mast, inverters and bat-
teries (if required).

The most economical option is
to consume the electricity that you
produce. Selling surplus to the grid
will mean installing a £400 export
meter.

Can | get a grant?

The Low Carbon Buildings pro-
gramme offers a maximum of
£1000/kW installed, up to a maxi-
mum of £5000 and subject to a
maximum of 30% of the project
costs. So you might get £478 to-
wards a 1kW unit.
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Payback period?

A 1kW Windsave producing
650kWh would save about £75/yr
based on current electricity prices.
With a grant, it would pay for itself
in 15 years.

Are there any planning issues?

The government has proposed class-
ing micro-renewables on existing
houses as permitted development.
In the meantime it would be advis-
able to contact your local authority
planning department before you
start work.

Advice and suppliers?

% British Wind Energy Association
www.bwea.com/small

* Windsave: www.windsave.com

STAND-ALONE WIND
TURBINE

Whatis it?

Stand-alone wind turbines are
mounted on masts up to 15m high
and range in capacity from 600W to
more than 20kW.

Can | produce all my electricity with
this technology?

Yes. Stand-alone turbines have
fewer restrictions on where they
can be located so you should aim
to find a windy site with limited
obstruction from trees and other
buildings. Wind speed increases at

IskraWind (www.iskrawind.com) 5kW turbine can produce 7500kWh/year.

greater heights so a well-sited 15m
6kW Proven 6000 turbine with a
blade diameter of 5.5m should be
capable of producing 7500kWh of
electricity at an average wind speed
of 5 m/sec.

This is double the needs of a nor-
mal home so you should be able
to power other farm activities as
well or provide a neighbour via a
private wire.

This is a good option if you have
other power-hungry activities on
your farm such as a milking parlour
or farm offices. As with all renew-
able electricity technologies it is best
to use what you produce rather than
selling it to a supplier.

How much maintenance is
required?

As for roof-mounted wind tur-
bines.

What does it cost?

A 6kW Proven 6000 with a 15m
tower costs £19,000 including grid
connection. The land owner is re-
quired to carry out foundation work
and laying concrete. This might cost
an additional £3000. A system to
charge batteries costs £24,000.

Can | get a grant?

The Low Carbon Buildings Pro-
gramme offers a maximum of
£1000/kW installed up to a maxi-
mum of £5000 and subject to a
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Turbines under
15mtall are
allowed in AONBs.

SELECTION OF OTHER TURBINES

maximum of 30% of the project
costs. So you could get £5000 to-
wards the cost of a Proven 6000.

Payback period?

A turbine producing 7500kWh of
electricity could save you £900/yr.
With a grant a Proven 6000 would
pay for itself in 15-20 years. Sites
with greater average wind speeds
will pay back even quicker.

Are there any planning issues?

As for roof mounted wind turbines.
Small turbines with mast heights
lower than 15m don’t need an Envi-
ronmental Impact Assessment (EIA)
and are permitted in National Parks
and Areas of Outstanding Natural
Beauty as long as there is no serious
environmental detriment to the area
concerned.

Suppliers?

% British Wind Energy Association
www.bwea.com/small

% Windsave: www.windsave.com

%k Swift: www.renewabledevices.com
* Proven: www.provenenergy.com
% Iskra: www.iskrawind.com

PHOTO-VOLTAIC

What is it?

Photovoltaics or PV systems involve
two or more thin layers of semi-
conducting material which, when
exposed to light, generate an electri-
cal charge. Panels are roof-mounted
either on top of existing tiles or
(if you are changing your roof) as

Rotordia (m)  Rated power Power output/yr at: Total cost LCBP grant”
5m/s 5.5m/s inc installation

Windsave 1.75 1.0kW 883kWh 1000kWh £1600 £480
Swift 2.10 1.5kW 1031kW 1307kW £4500 £1350
Proven 600 2.55 0.7kW 1363kWh 1729kWh £8000 £600
Proven 2500 3.50 2.5kW 3154kWh 3995kWh £10,900 £2500
Proven 6000 5.50 6.0kW 7805kWh  9887kWh £22,000 £5000
Iskra AT5-1 540 5.3kW 6455kWh 8155kWh £20,000 £5300

"The grant excludes batteries and foundation work

integrated tiles. There are 1500 PV
roofs in the UK but 100,000 in
Germany.

Can | produce all my electricity with

this technology?

You could, but you are likely to
run out of roof space. A 1kW sys-
tem might produce 800-1000 kWh
of electricity a year depending on
your location (the intensity of solar
energy is much greater in Dorset
than in Dumfties). This would be
sufficient to provide about 25% of
your yearly requirements.

They are useful in remote areas
off the electricity grid but might re-
quire lifestyle changes to get the best
from the system — for instance using
power hungry appliances like wash-
ing machines only during the day.

How much space is required?

A 1 kW system would require an
area of 10sq m of south-facing roof
space.

How much maintenance is
required?
Virtually none.

What does it cost?

A 1kW system will cost £5000-
£10000. There are various types of
PV cells but the most efficient (and
expensive) ones are monocrystal-
line which convert about 15% of
the available solar irradiation into
electricity. Thin-film amorphous
silicon cells are cheaper but only
achieve about 7% efficiency.

The most cost-effective option
is to use all the electricity that you
produce - thereby saving 12p for
every kWh you produce yourself.
If you wish to export surplus to the
grid you will need an export metre
costing £400 and the best price you
will get is about 8p/kWh.

Can | get a grant?

The Low Carbon Buildings pro-
gramme offers a maximum of
£3000/kW installed up to a maxi-
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mum of £15,000 and subject to an
overall limit of 50% of installation
costs. A 1kW unit costing £8000
might get a grant of £4000.

Payback period?

An £8000 PV system producing
800kWh a year would save about
£96/year compared to buying elec-
tricity from the grid. The system
would be expected to last for 25-30
years but electricity prices would
need to increase by a further 50-
60% to see a payback during its
lifetime. The government is look-
ing at ways to make solar PV more
cost competitive by price banding
(a guaranteed electricity price set
above other more mature renewable
technologies).

PV cells are energy-intensive to
make and can take up to five years
of solid use to repay their carbon
debt (the amount of CO2 emitted
during manufacture). If the system
is used in conjunction with batteries
the carbon debt might be 10 years.

Are there any planning issues?
Yes, especially on listed buildings or
those in a conservation area.

Advice and suppliers?

% British Photovoltaic Association:
Wwww.r-p-a.org.uk

% Solarcentury:
www.solarcentury.com

MICRO HYDRO

What is it?

Fast-flowing water contains a great
deal of energy and this can be con-
verted to electricity by a turbine.
The energy contained in a particular
stretch of water depends on the
vertical height that the water falls
(known as the head) and its flow
rate.

Low head and high head schemes
are possible but require different
turbine types. As a general rule,
schemes with larger heads require
smaller turbines.

Components of the scheme will
include an intake which diverts the
water from the river, a pipe known
as a penstock which transfers the
water to the powerhouse accom-
modating the turbine and generator
and an outflow which returns the
water to the river. There are various
layout options depending on your
site and its head and flow rate (see
the British hydro Power association
website).

This technology is particularly
valid for sites with old water mills as
this will significantly reduce infra-
structure costs. There are between
30-40,000 disused water mills sites
in UK but only about 50 are used
for power production.

Photo-voltaic
cells are available
in panels (left)
and individual
replacement tiles
(above).
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Top: N Yorks farmers Ann and David Kiely are converting a 1750s water mill to produce S5kW/hr.
Above left and right: Brian and Alison Shingler installed a new turbine at Gants Mill, Somerset. It produces 12kW/hr.

Alternatively, hilly areas with
spring-fed streams or rivers with
as little as a 1m head may also be
suitable. You can get a rough esti-
mate of the flow rate of your site
by consulting the National River
Flow Archive held by the Centre for
Ecology and Hydrology (see more
information).

Can | produce all my electricity with
this technology?

Yes. In fact you are likely to produce
much more than you need. You
can either export directly to the grid
which will require a convenient con-
nection into the local distribution
network or sell the power locally via
a private wire.

The flow of the water will vary
throughout the year so a 10kW
system might be able to achieve its
full potential for 40-50% of the year.
A conservative capacity factor of
40% would enable the production
of 35,040 kWh per year, enough
electricity for 10 homes.

What does it cost?

Suitable micro hydro sites can offer
the most cost effective of all renew-
able resources. Low head schemes
ranging between 5-20m cost £3000-
£4000/kW installed. So a 10kW
system could cost in the region of
£30-£40,000.

Can | get a grant?

The Low Carbon Buildings pro-
gramme offers a maximum of
£1000/kW installed up to a maxi-
mum of £5000 and subject to an
overall limit of 30% of installa-
tion costs. A 10 kW system cost-
ing £40,000 might get a grant of
£5000.
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Payback period?

It is possible to get a pooled price of
8p/kWh from electricity suppliers
that includes the wholesale price of
electricity, renewable obligation and
levy exemption certificates.

A 10kW system producing
35,000kWh per annum would bring
in an annual income of £2800. A
£30-40,000 project would therefore
pay back in around 9-13 years. If you
use the electricity yourself or sell it lo-
cally the payback would be reduced

to 79 years on current prices.

How much maintenance is
required?

Once a scheme is established it
requires very little maintenance
apart from routine inspections of
and an annual service. This might
cost £400-£800 a year for a 10kW
system. After 10 years or so there
might be a need to replace seals and
bearings and fit a new generator and
refurbish sluice gates.

Are there any planning issues?

You should consult your local plan-
ning authority and the Environ-
ment Agency before you start any
development. Planning permission
will require various consents and
licences including an Environmen-
tal Statement and an abstraction
licence.

Issues that must be addressed
include any effects on wildlife, noise
impacts, visual appearance, any dis-
ruption caused during construction,
preservation of any archaeological
remains and air and water quality.

Special requirements are required
by rivers populated by migrating
species of fish such as salmon or
trout and might dictate the incorpo-

ration of a “fish ladder” so that fish

can move up and down the river
and avoid the turbine blades.

Suppliers?

% For advice and a list of suppliers
see the British Hydro Power
Association: www.british-hydro.org
% National River Flow Archive:
www.nwl.ac.uk/ih/nrfa/

SMALL-SCALE
BIOMASS HEATING

What is it?
Logs, chips, wheat and sawdust pel-
lets can be used in domestic systems
to provide space and water heating.
They do produce CO2 but this
is absorbed by new trees or crops
planted to replace the ones used.
Automatic wood heating systems
are far more efficient than tradi-
tional open fires or wood-burning
stoves. They also provide a manage-
able heat source that is controlled
by thermostats and require far less
maintenance. There are fewer than
1000 systems in the UK but over
100,000 installations in Austria.

Can | produce all my heating with
this technology?

Yes, depending on which technology
you go for. A room heater is like hav-

ing a gas fire or wood stove and pro-
vides additional heating to a room.
Some models can be fitted with a
back boiler to provide hot water. Log
and pellet boilers are larger installa-
tions that can provide all the space
and water heating of a house.

Wood chip boilers are cost effec-
tive for high heat loads such as a
large farmhouse and farm offices.
With the latter you can sell heat
to office tenants as part of a heat
meter. A small scale biomass might
save you thousands of pounds over
its lifetime and should be on your
shopping list if you live in a rural
area off the gas grid, have ample
space to accommodate the boiler
and fuel storage and don’t mind a
hands on heating system

Moisture content and fuel quality
The moisture content (MC) of your
chosen fuel dictates your choice
of boiler technology. A wetter fuel
such as tree prunings (MC above
35%) will require a more expensive
moving grate type boiler while drier
fuels such as chipped round wood
or pallets (less than 35% MC) can
use a fixed hearth.

How much space is required?
Wood has a lower energy content
than fossil fuels so you need more

PAY BACK AGAINST REPLACEMENT FUEL (YEARS)
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Farm 2000 biomass burner.

of it to provide the same amount
of heating. An old house with a
total water and heating demand of
25,000 kWh would require roughly
3cu metres of oil but about four
times this volume of pellets, 10
times the volume of logs and 15
times this volume of wood chip at
25% MC. Hence, if you wish to go
for the boiler option you must have
sufficient space to accommodate
bulk deliveries of wood fuel.

A room heater fuelled by pellets
might only be required a few hours
a day during the winter months.
With an annual heating demand
of 1800kWh, it would only require
space to store 360kg of pellets.

You will also need space to ac-
commodate the boiler and hop-
per. This generally is about double

0il LPG Mains gas
Large farmhouse and offices (250,000kWh/year) 100kW wood chip boiler 2-3 2-3 5
Large farmhouse (75,000kWh/yr) 25kW pellet boiler 3-4 3-4 -
25kW grain boiler 12 2-3 13-15
Typical 3-bedroom house (25,000kWh/yr) 20kW log boiler 7-10 8-10
20kW pellet boiler 16-17 15
20KkW grain boiler 5 -8

BIOMASS V FOSSIL FUEL HEAT COSTS

Electric storage heaters’

LPG @ 33p/litre

0il @ 40p/litre

Mains gas @ 2.5p/kWh

Grain @ £85 per tonne

Wood pellets @ £150 per tonne
Wood chip @ £45 pertonne

0
*75% Economy 7 and 25% day rate

the space required by an oil boiler.
Room heaters tend to be a similar
size to propane room heaters. Both
systems require a flue.

How much maintenance is
required?

You will have to empty the ash pan
from time to time. This might be
weekly for large boilers to a few
times a year with room heaters.
Once (maybe twice) during the heat-
ing season the boiler might need to
be shut down completely to allow
cleaning of the fire tubes and to
grease the augers and transmission
chains in the fuel handling system.

What does it cost?
A stand-alone room heater costs
from £2000-3000. A log, pellet

or grain boiler for a typical house
costs between £5000-10,000 whilst
a 100 kW wood chip boiler for a
farmhouse and offices might cost
£30,000.

You will need to budget for fuel.
However, wood chip is very com-
petitive and is currently cheaper
than mains gas (see bar graph).

There are a number of options
such as clean wood chip from tree
pruning, short rotation coppice
(SRC) or round wood or untreated
waste wood such as pallets and join-
ery waste. With the latter you might
be able to get a “free” source but
you should factor in a cost for han-
dling and chipping. Even if you’re
paying for wood chip, it is still very
competitive and is currently cheaper
than mains gas. A cost of £25/t

equates to 1p per kWh while gas is
currently 2.5p kWh and oil at 40p
litre is just under 4p per kWh.

Can | get a grant?

The Low Carbon Buildings pro-
gramme offers a maximum £600
grant for room heaters and auto-
mated wood pellet feed equipment
as long as the latter is less than 20%
of the cost (exclusive of VAT). For
wood-fuelled boiler systems the
maximum grant is £1500 regardless
of size and subject to an overall
30% limit (exclusive of VAT). A new
grant for biomass boilers, expected
soon, should pay 40% of the cost
difference against the purchase of a

fossil-fuelled boiler.

What is the pay back?

Savings are best in off-gas areas
and for properties with high heat
loads. For instance a large farm-
house with a heating requirement
of 75,000kWh per annum might
pay back the cost of conversion
from oil or LPG to a wood chip,
grain or pellet boiler in 24 years on
current prices.

For smaller three-bedroom prop-
erties with an annual demand of
25,000kWh, the best current pay-
backs are for grain or log boilers.

A room heater would have to be

used fairly extensively to achieve a
payback.

Are there any planning issues?
Boilers under 3 MW fall under
schedule B of the Environmental
Planning Act 1990 so are regulated
by your local authority Environ-
mental Health Officer. You should
notify them prior to the installation.
There are few restrictions if you
are using clean wood chip. Using
clean wood waste in a boiler above
400kW is regulated under the Lo-
cal Air Pollution Prevention and
Control and will need authorisation
from the EHO and an annual emis-
sions check.

Advice and suppliers?

% Biomass Energy Centre:
www.biomassenergycentre.org.uk
* www.clear-skies.org

GENERAL RENEWABLE ADVICE

% Low Carbon Buildings
programme
www.lowcarbonbuildings.org.uk
% Centre for Alternative
Technology www.cat.org.uk

% Action Renewables
www.actionrenewables.org

% Energy Saving Trust case
studies www.est.org.uk/myhome
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