The beginners guide to
Renewable Energy

The Beginners Guide to Renewable Energy:
Instead of buying all of your energy from suppliers, you can install renewabl technology (also
called micro generation and low-carbon technology) to generate your own.
Solar panels, biomass boilers, ground source heat pumps – these are all ways of generating your
own heat and electricity from (mostly) free and abundant natural sources.
These are sources of power that are never going to run out – they can all be used to generate
power for your home.
By generating your own power at home you will:
#
#
#
#
#

Save money on energy bills
Be less affected by rising gas and electricity prices
Be more self-sufficient
Be more Carbon Neutral
Be using cutting edge technology

There are two main types of renewable energy:
The production of electricity and the production of heating and hot
water.
The performance of most renewable energy technologies depends
on the site where they are installed, so it is well worth consulting
the DeReve engineers (01942 568 688) to find out what is best for you. They will advise you
which technology is suitable for your property.
The best option depends on a number of factors including your budget and the suitability of your
property.
For instance, the efficiency of solar panels varies according to the position of your roof, and
ground source heat pumps need a certain amount of space, both inside and outside the home.
But whichever technology you choose, you should always first make sure that your home is
properly insulated. There is no point generating all your own heat if you’re going to let it escape
into the atmosphere.

Solar Panels:
Generate cheap, green electricity from sunlight
Solar panel electricity systems, also known as solar photovoltaics (PV),
capture the sun’s energy using photovoltaic cells.
These cells don’t need direct sunlight to work – they can still generate some
electricity on a cloudy day. The cells convert the sunlight into electricity,
which can be used to run household appliances and lighting.
The benefits of solar electricity:
# Cut your electricity bills: sunlight is free, so once you’ve paid for the initial installation your
electricity costs will be reduced.
# Get paid for the electricity you generate: the government’s Feed-In Tariffs pay you for the
electricity you generate, even if you don’t use it.
# Sell electricity back to the grid: if your system is producing more electricity than you need,
you can sell the surplus back to the grid.
# Cut your carbon footprint: solar electricity is green, renewable energy and doesn’t release
any harmful carbon dioxide or other pollutants. A typical home solar PV system could save up to
a tonne of carbon dioxide per year – that’s more than 30 tonnes over its lifetime.
How do solar panels (PV) cells work?
PV cells are made from layers of semi-conducting material, usually silicon. When light shines on
the cell it creates an electric field across the layers. The stronger the sunshine, the more
electricity is produced. Groups of cells are mounted together in panels or modules that can be
mounted on your roof.
The power of a PV cell is measured in kilowatts peak
(kWp). That’s the rate at which it generates energy
at peak performance in full direct sunlight during the
summer.
PV cells come in a variety of shapes and sizes. Most
PV systems are made up of panels that fit on top of
an existing roof, but you can also fit solar tiles.
Solar tiles and slates:
Solar tiles are designed to be used in place of ordinary roof tiles.
A system made up of solar tiles will typically cost around twice as much as an equivalent panel
system, although you will save the money you would have spent on roof tiles or slates.
Solar tile systems are not normally as cost-effective as panel systems, and are usually only
considered where panels are not considered appropriate for aesthetic or planning reasons.
Costs:
The average domestic solar PV system is 4kWp and on average costs between £6,000 and
£7,400 (including VAT at 5%).
Costs have fallen significantly over the last year. Other factors that affect PV installation costs
are:

# The more electricity the system can generate, the greater the cost but the greater the
saving.
# Larger systems are usually more cost-effective than smaller systems (up to 4kWp).
# PV panels are all around the same price per kWp, but PV tiles cost much more than a
typical system made up of panels.
# Panels built into a roof are more expensive than those that sit on top.
Green Deal finance and renewables
This technology is an eligible measure under the UK government’s
Green Deal which is a financing mechanism that lets people pay
for energy-efficiency improvements through savings on their
energy bills.
Savings
A 4kWp system can generate around 3,700 kilowatt hours of
electricity a year – roughly equivalent to a typical household’s
electricity needs.
If your system is eligible for the Feed-In Tariff scheme it could generate savings and income of
around £770 a year if you register before 31st March 2014 (based on a 4kWp solar PV system
eligible for a generation tariff of 13.52p/kWh).
You will get paid for both the electricity you generate and use, and what you don’t use and export
to the grid.
Maintenance
Solar PV needs little maintenance – you’ll just need to keep the panels relatively clean and make
sure trees don’t begin to overshadow them. In the UK panels that are tilted at 15° or more have
the additional benefit of being cleaned by rainfall to ensure optimal performance.
Debris is more likely to accumulate if you have ground mounted panels.
If dust, debris, snow or bird droppings are a problem they should be removed with warm water
(and perhaps some washing-up liquid or something similar – your installer can advise) and a
brush or a high pressure hose (or telescopic cleaning pole) if the panels are difficult to reach.
The panels should last 25 years or more, but the inverter is likely to need replacing some time
during this period, at a current cost of around £1,000.
Consult with your installer for exact maintenance requirements before you commit to installing a
solar PV system.

Biomass Boilers:
Biomass boilers offer an environmentally sound, heating solution.
Burning biomass, such as wood pellets or logs, emits the same amount of
carbon dioxide as is absorbed while the plants were growing.
Therefore, biomass is classed as carbon-neutral renewable energy.
Biomass boilers burn biomass fuels extremely efficiently and use the heat
produced to provide heating and hot water.
They can also be more cost effective and efficient than fossil fuel boilers, especially in rural or off
mains gas areas.
Ideal for off-gas areas
For people living in rural areas where mains gas is not available, a biomass boiler is an attractive
alternative to more conventional off-gas heating solutions such as oil and LPG.
Cleaner and less volatile, biomass boilers are also independent of the fluctuating prices of oil and
gas.
Apply for a grant
You can claim a voucher of £2,000 towards the cost of a biomass boiler through the Renewable
Heat Premium Payment scheme, which has been extended until March 2014. You can find out if
you are eligible and what you have to do before applying on the Energy Saving Trust website.
High efficiency
Modern biomass boilers are highly sophisticated and worked at over 90% efficiency. Which
means they use almost all the fuel it burns to generate constant heat and hot water for your home
in a similar way to a conventional gas system boiler.
Local economy
Biomass fuel is widely available throughout the UK. As well as guaranteeing supply, the use of
UK-sourced biomass can support the rural economy by offering local business opportunities as
well as keeping transport costs to a minimum.
The expanding market for biomass fuel also encourages biodiversity
by providing an economic incentive for managed woodland.
Carbon neutral
When compared with fossil fuels, like oil, gas or coal, biomass is a
sustainable, carbon neutral fuel.
A biomass boiler offers an environmentally sound heating solution as
it emits on average the same amount of carbon dioxide that is absorbed by plants, thus having little or no adverse effect on the
earth’s delicate CO2 balance.

Heat Pumps:
Heat your home with energy from the ground!
Ground source heat pumps use pipes which are buried in the garden to
extract heat from the ground.
This heat can then be used to heat radiators, under floor or warm air heating
systems and hot water in your home.
A ground source heat pump circulates a mixture of water and antifreeze around a loop of pipe –
called a ground loop – which is buried in your garden.
Heat from the ground is absorbed into the fluid and then passes through a heat exchanger into
the heat pump.
The ground stays at a fairly constant temperature under the surface, so the heat pump can be
used throughout the year – even in the middle of winter.
The length of the ground loop depends on the size of your home and the amount of heat you
need.
Longer loops can draw more heat from the ground, but need more space to be buried in. If space
is limited, a vertical borehole can be drilled instead.
The benefits of ground source heat pumps
A ground source heat pump (also known as GSHP):
# could lower your fuel bills, especially if you replace conventional electric heating
# could provide you with an income through the government’s Renewable Heat Incentive
(RHI)
# could lower your home’s carbon emissions, depending on which fuel you are replacing
# doesn’t need fuel deliveries
# can heat your home and provide hot water
# needs little maintenance – they’re called ‘fit and forget’ technology.
Unlike gas and oil boilers, heat pumps deliver heat at lower temperatures over much longer
periods.
During the winter they may need to be on constantly to heat your home efficiently.
You will also notice that radiators won’t feel as hot to the touch as they might do when you are
using a gas or oil boiler.
Air source heat pumps are usually easier to install than
ground source as they don’t need any trenches or
drilling, but they are often less efficient than GSHPs.
Water source heat pumps can be used to provide
heating in homes near to rivers, streams and lakes.

Is a ground source heat pump suitable for me?
# Is your garden suitable for a ground loop?
It doesn’t have to be particularly big, but the ground needs to be suitable for digging a trench or a
borehole and accessible to digging machinery.
# Is your home well insulated?
Since ground source heat pumps work best when producing heat at a lower temperature than
traditional boilers, it’s essential that your home is well insulated and draught-proofed for the
heating system to be effective.
# What fuel will you be replacing?
The system will pay for itself much more quickly if it’s replacing an electricity or coal heating
system. Heat pumps may not be the best option for homes using mains gas.
# What type of heating system will you use?
Ground source heat pumps can perform better with under floor heating systems or warm air
heating than with radiator-based systems because of the lower water temperatures required.
# Is the system intended for a new development?
Combining the installation with other building work can reduce the cost of installing the system.
Costs
Installing a typical system costs around £11,000 to £15,000. Running costs will depend on a
number of factors – including the size of your home and how well insulated it is.
Savings
How much you can save will depend on what system you use now, as well as what you are
replacing it with. Your savings will be affected by:
# Your heat distribution system
If you have the opportunity, under floor heating can be more efficient than radiators because the
water doesn’t need to be so hot. If under floor heating isn’t possible, use the largest radiators you
can. Your installer should be able to advise on this.
# Your fuel costs
You will still have to pay fuel bills with a heat pump
because they are powered by electricity, but you will save
on the fuel you are replacing. If the fuel you are replacing
is expensive you are more likely to make a saving.
# Your old heating system
If your old heating system was inefficient, you are more
likely to see lower running costs with a new heat pump.
# Water heating
If the heat pump is providing hot water then this could limit the overall efficiency. You might want
to consider solar water heating to provide hot water in the summer and help keep your heat pump
efficiency up.

# Using the controls
Learn how to control the system so you can get the most out of it. You will probably need to set
the heating to come on for longer hours, but you might be able to set the thermostat lower and
still feel comfortable.
Your installer should explain to you how to control the system so you can use it most effectively.
Earnings
You may be able to receive payments for the heat you
generate using a heat pump through the government’s
Renewable Heat Incentive (RHI).
From August 2011, you may be able to get help with the
installation costs of a ground source heat pump through the
Renewable Heat Premium Payment scheme.
Green Deal finance and renewables
This technology is an eligible measure under the UK
government’s Green Deal which is a financing mechanism
that lets people pay for energy-efficiency improvements through savings on their energy bills.

Solar Thermal:
Heat water for your home using energy from the sun
Solar water heating systems use free heat from the sun to warm domestic
hot water. A conventional boiler or immersion heater can be used to make
the water hotter, or to provide hot water when solar energy is unavailable.
The benefits of solar water heating
# Hot water throughout the year.
The system works all year round, though you’ll need to heat the water further with a boiler or
immersion heater during the winter months.
# Cut your bills.
Sunlight is free, so once you’ve paid for the initial installation your hot water costs will be
reduced.
# Cut your carbon footprint
Solar hot water is a green, renewable heating system and can reduce your carbon dioxide
emissions.
How do solar water heating systems work?
Solar water heating systems use solar panels,
called collectors, fitted to your roof.
These collect heat from the sun and use it to heat
up water which is stored in a hot water cylinder. A
boiler or immersion heater can be used as a back
up to heat the water further to reach the
temperature you want.
There are two types of solar water heating panels:
# Evacuated tubes
# Flat plate collectors, which can be fixed on the roof tiles or integrated into the roof.
Larger solar panels can also be arranged to provide some contribution to heating your home as
well. However, the amount of heat provided is generally very small and it is not normally
considered worth while.
Costs
The cost of installing a typical solar water heating system is around £3,000 to £5,000 (including
VAT at 5%). Savings are moderate – the system could provide most of your hot water in the
summer, but much less during colder weather.
Savings
Solar water heating systems can achieve savings on your energy bills.
Based on the results of our recent field trial, typical savings from a well-installed and properly
used system are £60 per year when replacing gas heating and £70 per year when replacing
electric immersion heating; however, savings will vary from user to user.

Earnings
You may be able to receive payments for the heat you generate from
a solar water heating system through the government’s Renewable
Heat Incentive.
From August 2011, you may be able to get help with the installation
costs of a new solar water heating system through the Renewable
Heat Premium Payment scheme, payments will vary according to the
number of people living in the property.
Green Deal finance and renewables
This technology is an eligible measure under the UK government’s Green Deal which is a
financing mechanism that lets people pay for energy-efficiency improvements through savings on
their energy bills.

Finally:
Consider these steps to start exploring renewable energy.
1

Make your home as energy efficient as possible.

Think about insulating, draught proofing and double-glazing wherever you can.
Reduce your electricity use from lighting and appliances especially those that have a ‘standby’
mode.
2

Find out the options for your property.

Consider the direction your roof faces for Solar PV and Solar Thermal panels.
Is there enough space inside and out for Solar Thermal, a heat pump or a biomass boiler.
Talk to a DeReve consultant on 01942 568 688
3

Decide what you want to achieve.

Most people want to save money and reduce their emissions, and it is becoming more possible to
achieve both.
Take action now to save money, reduce your bills and help the environment. Get started on
energy-saving, whether it’s changing your habits or improving your home and find out what you
can do today, tomorrow and in the future to reduce your energy consumption at home.
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