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Overview

Geothermal heating-cooling technology is one of the most important compondrs of t
renewable energy family. The family includes geothermal, solar, wibth&iand biomass-
bioenergy technologies. Geothermal is the only one of the family thdtesippace heating-
cooling to your home directly from a renewable source — the Earth.

In the past geothermal heating systems were more expensive to instatdidongl oil-gas
ones, but that has now changed. Geothermal technology has improved, systehapeces
fallen and the Comunidad Valencia is making grants available. Geathgystems are now
the same price or cheaper than traditional gas-oil systems, are coymgheiebnmentally
friendly and the running costs are only 25% of gas-oil systems.

Technology

Commonly referred to as geothermal, ground source heat pump technology can be used t
heat your house and swimming pool in the winter and cool the house in the summer. The
National Energy Foundation (UK) describes the technology as follows,

“When the sun shines on the ground its’ heat energy is absorbed. During the ssofener
heat is stored in the surface layer of the soil. Strictlyldpgathe energy source that is used
for ground source heat pumps is the sun and not the heat from the earth (geptti2omal

in the bedrock there is also a source of heat that stays at ptathiesdame temperature all
year round. Ground source heat pumps extract this energy and use it foregiame h

In the UK, the constant ground source heat temperature is around 12°C andiitgsetddo

heat and cool buildings. Pipes (captors) are buried underground in a trenchvertioz

well and water is pumped through it and heated by the underground energy. A heat pump can
extract the ground’s heat and transfer it into a building for space andhegatag, or it can
remove heat from a building and deposit it into the ground to cool the buildimgy dai
weather.

Heat Pumps need some power to operate. However for 1 unit of energy theyusmtrate

4 units of power. The energy generated by a ground source heat pump can be considered
100% renewable if the power to operate the pump comes from solar electricqranelsd
turbine for example”.

Radiators

Undérﬂoor heating

Buried captor
Geothermal (ground source heat pumps) space heating-cooling systems nagixe a m
contribution to reducing the emission of green house gases, in that they,
- Use the Earth’s abundant and natural energy,
Based upon an entirely renewable form of energy,
Reduce the consumption of energy derived from fossil (oil & gas) fuels by 75%,
Produce no COemissions whatsoever.
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Geothermal is powered by 75% renewable energy and when powered by eleobneity f
solar panels or wind turbines it is considered 100% renewable.

Benefits

The benefits to you of using a geothermal (Ground Source Heat Pump - GSH#3fidom
space heating and cooling systems are,

Grants

Grants from the Communidad Valenciana (AVEN) have been available for snenfot the
installation of Solar Energy systems. These are now being made avaitajgettoermal
space heating-cooling systems. By reducing the capital cost of the sygtants have made
the capital cost and “pay-back” of geothermal systems even moreiadtraetfra is
arranging for these grants to be made available to our geothermal cgstomer

Cost

Heat Pumps need some power to operate. However for 1 unit of energy usedéraiegé
units of power, directly from the Earth’s natural, renewable energyesotfséo of the energy
you use is free !

GSHP technology has been around for some time and in 1999 the Building SBeseesch
and Information Association (BSRIA) estimated that the running costs oH® Gstem
were 75% lower and the savings repaid the additional capital outlan b7 years. Recent
studies have reinforced this claim. It can also be argued that recentdgaibice rises have
accentuated this argument.

Oil and gas prices have risen quite dramatically in the last fevs gearare expected to
continue to do so. In July 2006 the oil price stood at $78 a barrel and was expected to go
through the $100 barrier. Space heating based upon the consumption of fossil fuels will

become more and more expensive. The situation can be shown graphically by the following

schematic.
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Supply

The security of oil and gas supply has become a major issue and Europe camnbdong
assured of freely available, let alone cheap, oil and gas.

The year 2005-6 saw problems with of Europe’s gas supplies from Russia,t@dlic
instability in the middle-east and ever increasing demand for fog$d from the emerging
economies of China and India.

Geothermal energy comes directly from the land outside your house, which you owneYou ar
therefore in control of 75% of your domestic energy requirements.
Environmental

Global warming caused by G@nd other gas emissions is now a threat to our World. The use
of domestic level renewable energy systems will make a big contriliotmeaning up the
planet.

Geothermal space heating-cooling systems use between 75-100% renewablependuge
zero CG emissions and cut the domestic consumption of oil and gas by 75%.

Geothermal systems will create a better environment for your amiédré grand children to
grow up in.

Products

Zafra sells and installs the Avenir-Energie range of geothermag $y@ating and cooling
systems, including the new, revolutionary Geopack family. The systemgloffestic and
light industrial solutions for,

Space heating and central heating,

Swimming pool heating

Space cooling
To download a brochure, visit our web sitew.zafra-energy.coror Avenir Energie’s
WWW.avenir-energie.com

Product Certification
Avenir's products are all certified to the CSTB, Eurovent, Vivréled CE levels.
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FAQ's (Frequently Asked Questions)

Is the energy really free? (Roll over)

The heat produced by the soil is effectively a totally free energyisisenaturally in the soil
and is constantly renewed by the effects of wind, rain and sun. As the owner tdnah you
are effectively the owner of your own source of energy. Only the installatia system to
collect and control the energy represents a financial cost, and thahce only payment.
For 4 kW of energy necessary for your heating system, only 1 kW of energy ismpaid f

Are the economies achieved actually real?

The economies associated with this system are very real and aredccpimg the "Free"
energy from your garden. Just compare the costs of the fuel consumptiongffdreatting
systems for an equivalent house’s surface area. The performamaesystems is certified by
official organizations such as CETIAT and EUROVENT.

As a general rule, the energy savings available from geothermahsyist&5 % compared to
other heating systems.

Is the system completely safe?

Completely.

The system uses the natural energy of the soil and electricity ttetréims energy into the
house. The hot water circuit uses tap water and the generator ussbsguantity of non-
toxic refrigerant gas to complete the circuit. There is nothing dangerdius system.

No flammable gases or liquids, no risk of explosion and no smells or fumatb.e@Geal
systems are safe at every level.

Is it possible to install geothermal heating in an existing house?

Geothermal heating systems adapt equally well to reformatiorcfg@ed new
constructions. The only difference is how you heat the interior of the househdice of
radiators or under-floor heating will depend on the level of other work yaundextaking
during a reformation.

Whether applied to new builds or reformations, geothermal heating perfoualtyavell.

Heating OK, but cooling the house in the summer?

It is quite simple to cool your house by using the under-floor heating as a cdmevaler
circulating in the system can be chilled to between 18 and 20 degrees C, holwshtao
refresh your house in hot weather. All that is needed is an optional devick,imigds the
function of the generator to produce the cooling effect.

Warm in winter, cool in summer, be comfortable all year round.
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Is the heating guaranteed to work in the winter?

The ground contains a constant amount of heat whatever the exterior temgpdia¢ ground
holds an incredible amount of energy, much more than is necessary to heat isuse
energy is constantly being renewed by the sun and rain. It is only necesdargde a

system powerful enough for your house, so that you can make good use of it throughout the
year. Our systems provide 120 % of the actual heating demand, every day aifrthe ye
provided they are configured to conform with Avenir's technical speti@ins

Geothermal heating is very popular in Scandinavia, Germany and Switzerleadséd is
completely suited to the severest of climates.

What does a typical system cost?

Given the same surface area of house to be heated, a geothermal hetatngvdl/sost
more than a traditional oil or gas central heating system but thasdesvily offset by
Communidad Valencia’s AVEN grants, where they are available. The neif@st
geothermal installation can actually be cheaper than a traditisstahsy

Does the system need regular maintenance?

Geothermal systems do not require any specific, scheduled maintenameds€hce of any
form of combustion means it not necessary to test for toxic gas emissearspat soot and
other combustion products. The heating circuit in your house is a closed aincljtou don't
have to change the water that circulates in your under-floor heating.

Geothermal heating is perfectly safe without any specific, scheduledemance.

Can | re-use the radiators in a house with an exist  ing system?

Yes.

The Avenir Energie systems can be adapted to an existing heating dysterses radiators,
as long as they are correctly sized to work with water at a safeetature of 50 degrees C. If
this is not the case, all that is necessary is to increase the sizm@fbf the radiators.

The geothermal system is compatible with existing systems.

How is the domestic hot water produced ?

Our geothermal heating systems have a water heating option that canegpuhcdnvater
production to meet all your family's requirements. Thanks to the heat produced by the
generator, 300 litres of hot water is constantly available in thengbthot water tank.
Geothermal systems provide plenty of hot water for all your needs.

Is underfloor heating really the most comfortable?

Recent studies have demonstrated the efficiency and comfort of a low atunpemder-
floor heating systems. This is largely due to advances in manufactecimgques and to
improvements in insulation methods. The floor temperature is alwaysikamomfortable,
level and there are no more "heavy leg" problems that blighted thesgktems. The air is
never dried out inside the house, the floors are never cold, and theredlse of radiator
clutter so you can furnish and decorate to your own taste.

Under-floor heating is the best system for controlling the temperataved your house.

What if | want to change the heating system in the future?

By using a "traditional" wet hot water based heating system inside your houssryo
change the energy source to produce that hot water whenever you want. You simgdy cha
one heating unit for another.

Geothermal GSHP’s are universally, compatible systems.
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How much land do | need?

The latest technical improvements enable us to optimize the spédleblavé&or example,
you will need 180 rhof land available to heat a house of 150floor area. Typically you
need in the region of 1.2%of captor area to heat 1.¢ of house.

What can | plant in the garden?

The captors are laid at a depth of between 50 and 60 cm depth. Therefongitét possible
to plant and grow flowers, plants and small bushes in the area used for thyecapbogs. It

is however necessary to protect the captor area from infiltratidgre abbts of large trees and
bushes, which may in time damage the pipe network.

The garden remains a garden, which you can "work" just as usual.

The Companies

Avenir-Energie

Avenir-Energie is based in France and is one of Europe’s leading mamefacif domestic
and light industrial geothermal, ground source heat pump, heating and cooling systems
Established in 1996 in 2005 Avenir sold 2,800 heat pumps and achieved a turn@:dr of
million.

On the 1 July 2006, the Danfoss Group acquired a controlling interest in AveniriEnerg
Danfoss is a Danish company that specialises in heating, cooling and contusitgrod
2005 Danfoss had 18,000 employees and a sales turnov&edillion. Avenir has
therefore become Europe’s leading vendor of geothermal systems.

For more information, please visit the company web sitesnaf.avenir-energie.corand
www.danfoss.com

Zafra Energy & Heating SL

Zafra Energy & Heating SL is a properly constituted Sociedad Limitadan8lour
certificacion number is 06206954. We specialise in selling and installingga of domestic
and light industrial renewable energy and heating systems - products to eadstigerers in
South-East Spain.

Zafra is an official sales agent for Avenir-Energie’s in Valana and Murcia,

Contact us

To arrange for a free, no obligation consultation please contact,
John Everett

Director

Zafra Energy & Heating SL

Els Falcons RK97

La Romaneta

03640 Alicante

Tel. 965.696.273

Mobile 678.493.398

Email john.everett@zafra-energy.com
Web Sitewww.zafra-energy.com
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Information Sites

For related information on geothermal and other renewable energy ltagiekepwe suggest
that you visit some impartial, non-commercial sites. We would suggest

National Energy Foundation of the (Ukww.nef.org.uk
National Energy Foundation (Geothermaiyw.nef.org.uk/gshp
National Energy Foundation (Geothermaiyw.nef.org.uk/greenenergy/geothermal

Energy Saving Trustww.est.org.uk
Climate Challenge (UK\www.climatechallenge.gov.uk
Al Gore — The Inconvenient Trutiuww.climatecrisis.net
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