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Intelligent Energy

“Reaching the Kyoto targets by means of a wide introduction of ground coupled heat

pumps (GCHP) in the built environment”

Project Progress

By the end of 2007, we estimate that the EU figure could reacO@DGSHP
plants, representing an installed capacity of ca. 7 400 MWth. In 2666
GSHP market did for the first time exceed the line of 100 008 spid ; what
about 2007... ?

The GROUND-REACH projectReaching the Kyoto targets by means o
wide introduction of ground coupled heat pumps (GCHP) in the K
environmerit is now working on the potential CO2 emissions reduction fr
GSHP, and on a simulation of energy consumption.

A Market status for ground source heat pumps within the Europevis
published on our website.

We wish you an interesting reading, and invite you to regulasg haook at
the Ground Reach website for the latest news and publicatibrsuro
deliverables.
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Renewable Energy Sources are beneficial over their entire life
Major Changes in Investment Patterns needed to face Climate
Change

Ten ground source heat pumps tested in Germany

Large heat pumps - modern power supply for industrial buildings
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The £' EGEC workshop on Geothermal Snow Melting took place in
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NEWS from Ground Reach I : ..

E: sil]lgy
The upcoming EU Directive on Renewable energies :
The 20% target can be met with strong legislation coming soon

In March 2007, European Council signed up to a binding EU-wide target onf2R#%S for 2020 and
put European Commission in front of the challenge of defining negpsldgion. EU Renewable
Directive will, for the first time, cover renewable hegtand cooling (RES-H), i.e. solar thermal,
biomass heat and geothermal heat. On this, there is a clear consensus liogearE@ommission, the
European Council and the European Parliament.

The climate and energy package, initially announced for 5 Dece2iB& is to include controversial
"burden-sharing" targets, specifying how much each of the 27 mestates should contribute to the
EU's new binding objectives of sourcing 20% of its energy néeas renewables and slashing
greenhouse gases by one fifth by 2020.

The Commission has just confirmed that this important packagegiflative measures will be
delayed until at least mid-January.

The European geothermal industry federat®BEC believes that the future Directive on the
promotion of renewable energy sources is key to reaching the@@¥@able energy target set out by
the Heads of State in spring 2007. Looking at climate changeee® to change our energy supply
structure dramatically within the next 15 years in order to avoid the mostrdaisgmpacts of climate
change. So, cooperation and mutual understanding can lead to the desirable resul

Renewable Energy Sources are beneficial over their entire Life-Cyel

The use of renewable energies is one of the most importamadiftes that can be implemented to
reduce greenhouse gas emissions and ensure a sustainablesepeigy The overall target in the
European Union is to increase the share of renewable energy fiwadiac12% of total energy use
and the share of renewable electricity production to 21% of totztielsy consumption by 2010.

In March 2007, all Member States agreed on a binding target of a :
share of renewable energies in overall EU energy consumption by
2020. Nevertheless, renewable energy systems themselves have ¢
environmental impact. Land use and materials employed are just tv
aspects of renewable energy development that can have an adver
effect on the otherwise positive environmental picture.

Recently, Greek scientists investigated the possible@miental impacts of three renewable energy
systems: solar energy, wind power, and geothermal energy. Thegdaphitechniques of Life Cycle
Assessment (LCA) to each of them in order to compare them hethnipacts of equivalent non-
renewable energy sources, mainly on the basis of efficiency.

The LCA approach allows an assessment to be made of the flowtefiah and energy used in the
construction, operation and ultimate decommissioning of a renewadrigyesupply. It also takes into
account the manufacturing of components, the possible extraction and sufygis as well as waste
generated in these processes.

The results suggest that the efficiency (energy that cdroesa system in relation to the invested
energy and energy generated in relation to the energy thers éhe system) of some renewable
energy systems is comparable, wind power and geothermal efogrgxample, to the equivalent

fossil fuel system over the complete life cycle.
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The authors conclude that a significant advantage of the use of renewalgg systems, apart from
the fact they are inexhaustible, is that they are environmeffitidhdly because overall they result in
lower dangerous pollutant emissions over their life-cycle.

Major Changes in Investment Patterns needed to face Climate Change

Climate change is already happening and is even accelerating. Societi

worldwide now face the challenge of having to cope with its impacts.

There is a need to complement current climate policy based on emissit

reduction with an efficient response to the unavoidable consequences

climate change.

A recent paper by the United Nations Framework Convention on

Climate Change (UNFCCC) reviews and analyses existing andctgd investment flows and
financing relevant to the development of an effective and apptepriternational response to climate
change. It focuses in particular on the needs of developing couiitaés provides an assessment of
the investments and financial flows that will be necessary by 2030 to mediwaerrequirements for
mitigating and adapting to climate change under different sosnaf social and economic
development.

The main findings of the study are as follows:

- Future actions to address climate change have to consideyuregato increase global
investments and financial flows. It is estimated that, by 2088, additional amount of
financial flows and investments will amount to between 1.1% and af @fobal investments
and 0.3%-0.5% of global gross domestic product (GDP).

A shift from traditional investments to more climate frigndilternatives will require
governments to adopt new policies and change the way they ustutigsr Such changes in
future investment patterns and financial flows will need alsoation of actions by the
intergovernmental process under the UNFCCC and national governments.

By 2030, additional investments and financial flows of $200-210 billion ##&-148 billion
Euros) will be needed to return greenhouse gas emissions to currest level

It is forecast that, by 2030, investment flows in developing countilesepresent 46% of the
global needs, and the resulting emission reductions by tlesgries would amount to 68%
of the global emission reductions.

Need for future investments and financial flows will beati#nt across sectors and countries.
Additional financial flows needed in 2030 for adapting to climate chadngmcts are
estimated at several tens of billions of dollars. In particimasectors and countries that are
already highly dependent on external support, such as the keeltn in the least developed
countries or for coastal infrastructure in developing countries villeetarises in sea levels.
Carbon markets, such as the one created by the Kyoto Pradodolpolicies for the
implementation of renewable are already helping to shift tmexst flows. For example, the
activities in the Protocol's Clean Development MechanisfdME have been estimated to
have generated investments of approximately $25 billion (i.e. 18 billion Ear@6pb alone.

The results of this report will help representatives mgeat the United Nations Climate Change
Conference, to be held in December 2007 in Bali, as they discus® fattion on mitigation,
adaptation, the global carbon market and the investments required for2d pastgreement.

For more information:
http://unfccc.int/cooperation and support/financial mechanism/d€s3.php
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Ten ground source heat pumps tested in Germany

The German test institute "Stiftung Warentest" has publisésdrésults for te

brine-to-water heat pumps with integrated hot water preparatid storage in

journal, issue 06/2007.

The winning heat pump of this tests was "Vaillant geoTHERM "p(beating

capacity 5,9/8/10,4 kW). With a SPF of 4,7 this model achieved h&sdds

energy efficiency.

A table summarizing the test results and average prscés lbe found on the website of "Stiftung
Warentest” (in Germanyvww.warentest.de

Large heat pumps - modern power supply for industrial buildings

The heat pump producer OCHSNER has almost 30 years experiecehgidevelopment and
production of heat pumps. During this period the company sold more than 8@&08umps in most
European countries and also overseas like in Australia. In orslert@lmeet the requirements of
commercial customers, OCHSNER strengthened his competenbe lusiness field of large heat
pumps.

OCHSNERSs large heat pumps work with the same principlenaall heat pumps for single family
houses. They use ambient heat, which is stored in groundwates, air or in the soil, and raise their
energy level to a temperature level usable for heating pespdsie costs of the operator can thereby
be more than halved compared to traditional heating technologies.

The heat pump manufacturer OCHSNER offers his large-scale heat
pumps up to an energy output of 1.000 kW. These large heat pumps
cannot only be used for heating purposes and for water healsw. A
for air conditioning they are suitable due to their efficiumction.
Beyond that, large heat pumps can also be used for speciabssluti
like the use of waste heat or exhaust air. Particularlypéeed cooling
waters of air conditioning systems can be used for heat recovery.

Since large heat pumps work locally completely emission-fned so

contribute to the reduction of greenhouse gases and fine dust, the

operator makes an active contribution for a healthy regional

microclimate. Due to this fact the decision for the indtiataof this

technology is financially supported by the government in Austria.

Depending upon the region also power supply companies offer
subsidies and a special electricity rate  for the use of heat pumps.

These arguments increasingly convince business companies agafople tourism enterprises to
install large heat pumps for the thermal energy supply of hotel fesiliti

The high energy costs are today for many hoteliers a very bigepnolficcording to data of the
OEHV (Austrian hotel association) energy costs amount tpesizgent of the yearly net turnover from
tourism enterprises. The energy costs in the last three yese by 25 percent, whereby the constant
raising costs of fossil resources is regarded as énflaumber one. The increasing costs for space
heating and water heating can today hardly be taken into adodinet calculation of the room prices
and for this reason reduces the profit per guest.

In addition, also the dependency on fossil resources meansfarriskirism companies: Particularly
in their vacation tourists will not show understanding, if due taipal disputes or scarcity of raw
materials hotel room, shower and swimming pool remain cold. Seairgnergy supply is thus a
central requirement for satisfying guests, a requirementinhfuture will be hardly fulfilled with
fossil energies.
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If the innovative hotelier is interested in a heating systehi¢ctwcan solve all these problems and
fulfil the requirements of his guests, then he will be convincetheyquality of large heat pumps of
OCHSNER.

The Austrian four-star - superior hotel "First Aimwellness Hotefdad" in the village of Lorenzen in
Carinthia decided to substitute the old oil heating sydigra large heat pump as heating system. In
spring 2003 the hotel opened its gates. The

four-star hotel connects wellness, cures and

the strength of the elements with a genuine

nature. To the philosophy of the house also

an ecological heating belongs — a large heat

pump.

The municipality had already installed an

OCHSNER heat pump to use the 12°C

groundwater for the heating of the

municipality bath.

The hotel operator decided to use

groundwater as well for the heating of the

hotel and to replace the existing oil heating

by a heat pump system. Two OCHSNER water/water heat pumps 38/Wikh a capacity of 54.4
kW each, supply at present approx. 1.500 m2 under-floor heating inchwirening pool, wellness
and restaurant. The heat pumps also replace the oil heating for hot watgr suppl

All detailed information and tables could be find in the reporvamv.ochsner.at

Promote the Geothermal heat pumps market in Central &
Eastern Europe

EGEC and the Energy centre of Bratislava are pleased tte iggu to attend a workshop on
‘Geothermal heat pump market in Central & Eastern Europ€ which will take place at City Hotel
Bratislava in Bratislava (Slovakia) on 12 November 2007.

The meeting, which is a part of the RESTMAC project sponsbyehe EC — FP6, will promote the
use of geothermal heat pumps in Poland, Czech Republic, Sipvakdtria, Hungary, Romania and
Slovenia.

Experts will present the experience gained in that field, aficoeiavailable for discussion. This is
your chance to learn about the current development, and how it losighged in your sector and area
of responsibility.

For any queries, please contact ECB staff by emaittova@ecb.sk by phone +421 2593 00091 or
by fax +421 2593 00097. or EGECa@m@egec.org

The ™ EGEC workshop on Geothermal Snow Melting within the RESTMAC project
(supported by EU in FP6) took place in Malmd — Sweden (2nd October 2007).

Participants discussed the state-of-the-art of geothermal snow naeltinde-icing "from the bottom”
using renewable and free geothermal heat, during winter period.

Geothermal Solution

Geothermally heated outside surfaces, which are typically based
on hydronic heat exchanger installations in the pavement (for
example direct use of warm or cold groundwater; direct use of
borehole heat exchangers or energy piles and so on), is the
upcoming solution.
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Innovative geothermal applications can, at the present, be reached fasdwburfaces and railway
sector, while on airports is still in progress.

A reliable, sustainable and environmentally-friendly method

From the one hand, geothermal snow melting systems applied to amiptaiffic junctions or express
ways increases mobility as well as traffic safety. Fithin other hand, it decreases the number of
accidents and the total number of traffic hold-up hours anceftrer lowers the overall economic
Ccosts.

Technical and economic prospects

While the technical feasibility (technical development and #pplication options), could be
demonstrated successfully, the economic side is always under quastfan,as situations where no
snow melting would be done are concerned.

Cost — Benefit Analysis

Geothermal snow melting without heat pump is very cheap in operatidependent of the
geothermal heat source used. The use of ground source heat pumpsheagstem operation more
expensive.

Examples

A few projects for geothermal road and bridge heating havereaéred so far in the USA, in Japan,
in central Switzerland, in The Netherlands as well as in the HaanreggGermany.

The presentations are available for free downlodudtpt//www.egec.org

Join EUSEW 2008 as an organiser of a decentralised event:

The European Sustainable Energy Week relies upon the actolgeément of local communities and
energy actors. European Sustainable Energy Week (EUSEW® ikeyy annual reference point for
sustainable energy issues in Europe.

Following unprecedented collaboration between the European Commissionvatedaaray of private
and public actors in 2007, the second EUSEW will take place bet2@eanuary and 1 February
2008. The first EUSEW brought together more than 5,000 experts anddeuskers who attended
over 30 events in Brussels, Murcia, Grenoble and Wels.

This time round, over 47 stakeholders have already submittadpitogiosals to organize events in
different European cities. The European Commission’s Direct@eateral for Energy and Transport
wishes to integrate new initiatives by local communities andggractors under a common umbrella
with the aim to strengthen the overall objective of raisingatiareness of both policy makers and the
public with regard to sustainable energy sources and energy efficiency.

"Energy Policy is not only about legislation, but also about comeating, hearing, and bringing
together all stakeholders. With the European Sustainabley¥iéeek, the

Commission leads the most willing stakeholders to undertakehtrgetreal

European energy revolution”, said Energy Commissioner, Andris Piebalgs

If your organisation wants to organise or integrate an existingntialised

event into next vyears EUSEW initiative, please contact
eusew@sustenerqgy.ormgr websitewww.eusew.eu

Sustainable Energy Europe Awards Competition, 2008
“Together we can make a difference and change the landscape of energy”

The Sustainable Energy Europe Campaign of the European Comniésiftor Energy and Transport
is a major initiative, promoting, showcasing and rewarding outistgrojects and programs in the
field of sustainable energy or energy efficiency.

Based on the success of the first edition, the SEE Awards Citimpe2008 is now officially

launched, giving organizations the opportunity of being showcased &urogyse as a pioneer in the
field of sustainable energy innovation.
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The European Commission DG for Energy and Transport invite oejamig become part of this
exciting Campaign, as partners, before 31 October 2007 and automaitaityinto the prestigious
annual awards competition, to be held in Brussels on 29 January 2008.

*** Sustainable Energy Europe Awards Competition 2008 ***
*** Submit a project and make one of them yours ***
For more details on joining the Campaign and submitting your projéisiyear's competition, visit:

http://www.sustenergy.org/award _competition
For further information, please contaicfo@sustenergy.org

Three more successful promotion meetings

Three more GROUND-REACH promotion meetings took placBdland (Warsaw, 10 May 2007),
Portugal (Setubal, 21 May 2007) astria (Gleisdorf, 29 June 2007).

While the meetings in Poland and Portugal were national exbatsjeeting in Austria was aimed at
the promotion of ground source heat pumps in Hungary, Slovenia, Czech Republic aniiaSlovak
More information including the presentations given at the imgeis to be found at
http://www.groundreach.e» GROUND-REACH Events

Building Classes on heat pumps have started

In The Netherlands Ground Reach partner Ecofys started the
so called Bouwlokalen (Building Classes). The idea behind
these Buildings School is to inform architects, building
contractors and installers about new developments in their
building practice. Since the maximum allowed energy
performance is reduced last year in The Netherlands, a large
growth ofheat pump systenis new housing is visible and a
further growth is expected. The Dutch Minister of the
environment just announced plans for a further increase of
the maximum allowed energy performance of new housing
by the year 2011 and 2015, leading#wo carbon homes in 2020

In these Building Classes mostly smaller companies are
informed in a very practical way abagrtound source
heat pumpsexplaining the options, selling point and
consequences for their daily work. The overall message
is that an integral approach between disciplines is
crucial. Furthermore suppliers of heat pumps and other
sustainable energy systems have the opportunity to
demonstrate their products at the meetings.
In total 10 meetings all around the country are
organized together with the branch organizations and
the*’Energy transition” project, a project where tools
are developed for the Dutch transition to a sustainable
built environment. The attendance of the meetings is high and the respengeiy ositive. Each
meeting is visited by 100 people.

More info is available (in Dutch) onww.bouwlokalen.nl
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Publication of Brochures on geothermal applications

EGEC has published the first brochures on geothermal applicatithsy project RESTMAC,
supported by EC in FP6. They deal with Geothermal Applications iitllture, Geothermal District
Heating, Geothermal Seawater Desalination, and Geothermal Snow MeltiDg-dcitg.

They can be downloaded from the EGEC websitenw.egec.org> "Publications" page.

If you wish to receive printed versions, please contact the EGEGaseréemail: com@egec.org ).
Two other brochures will be publish next montheothermal electricity and CHP, geothermal heat
pumps.

Best practice : Sport swimming facility at Oggiono lake

Departing from the wish to contain energy costs, on the shores of Oggimalbsed to Lecco, a
sport swimming facility has been realized, where the use t&f has been completely eliminated
thanks to the installation of geothermal heat pumps and to thecapph of heat recovery
technologies.
The "Stendhal Sport Club" project, a sporting centre zedliin 2002 on the shores of the lake
including three external swimming pools, two covered and a fitmess an health farm, a restaurant,
a cafe (total surface 35.000)rhas been developed in order to reduce the energy consumptions and to
use renewable energy sources to satisfy the residual ersgygiyement. In order to reduce energy
consumptions, special heat recovery systems have been insthkgdallow to preserve energy
introduced in the thermal circuit without dispersing it, redistiiguit to the different users. The
recovery heat exchangers have been integrated to the ventiigsitems, to humidity control systems
and to warm water drains, in order to let off outside onlyg dhiids with a high heat recovery. To
satisfy the residual thermal requirement a geothermal heat
pump with a high efficiency has been installed and it is fed
by lake's water from a well.

Figure 1: Areal view of Stendhal Sport club (Source:
Stendhal Sport Club)

A sport facility, as the one in Oggiono, is characterized by a
very high energy demand with a great impact on
economical accounts. The main part of consumed energy is
used for building and swimming pool water heating.
Altogether a plant with a traditional heat recovery systemds an average thermal power equal to
337,2 kW. In our case, the plant designers have followed an eneigy palicy investing on a high
recovery of thermal energy in order to reduce the energy requirement.
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Figure 2: Areal view of Stendhal Sport club (Source:
Stendhal Sport Club)

Through heat recovery from renovation water of the

swimming pools, from drain waters of the showers and from
the air of pools and showers rooms, it is possible to reduce
the energy requirement to satisfy with boiler to around the
26% of the total.

Economical results and comparison with a traditional plant

Through the application of the best heat recovery technologies andlizatren of a geothermal heat
pump it has been possible to reduce the operating costs of afdUndn comparison to the use of a
traditional thermal plant (condensing boiler efficiency equal to 104%).

As illustrated in the figure below, using heat recovery system aatdphenp, the economical saving is
over 100.000 /year. It is clear that also the only use of the two heaivexy units would allow an
interesting economical saving. Considering the initial investrardtthe cost for the realization of the
collecting wells, the pay back period is 3/4 years.

More information about this best practice could be found on the website of GR®HEXCH.
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Upcoming EVENTS i
Ul R

- November 2007, 7-8: “Dow Jones Clean Tech Summit”, a meeting
point for Investors and the Clean Tech Industry, Frankfurt — Germany

- November 2007,12: RESTMAC Workshop: “GSHP in Central & Eadtemope”, Bratislava
— Slovakia

- November 2007, 14-16: Geothermal Finance and Investment Summit, San Jose — USA

- November 2007,16: EGEC Annual General Meeting 2007 & Workshop: “€én@eothermal
Energy”, Brussels - Belgium

- November 2007, 19-21: Second International Renewable Energy Stovatgredce (IRES
II), organized by EUROSOLAR, World Council for Renewable Enef§CRE), Bonn —
Germany

- November 2007, 21: “2007 Geothermal briefing: Down to Earth”, Con@este, London -
UK

- November 2007, 22-23: The “Energy Industry Forum” and “Energy Buildings Forum” held by
Brussels Innova Energy Fair. Energy solutions for the industry anthdaertiary buildings
sector, Brussels - Belgium.

- November 2007, 25-27: First World Water Sustainability-Renewghkrgy Congress and
Exhibition, Maastricht, The Netherlands

- December 2007, 06-08: “International Meeting of Renewable Em&rgibeld by
ENERGAIA, Montpellier — France

- January 2008: The f@GROUND REACH Workshop, Stockholm — Sweden

- January 2008: Meeting on promoting GCHPs in Greece and madtittge G-R project
management committee, Pikermi — Greece

Please send your request to be unsubscribed ti@iefec.org

This Ground Reach Newsletter was elaborated by EGEGropean Geothermal Energy Council.
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