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“Reaching the Kyoto targets by means of a wideoishiiction of ground
coupled heat pumps (GCHP) in the built environment”

Project Progress

In June 2007, The Ground Reach project will publish interim
results with a report on EU residential heating/cooling market
&COZ, a Methodology for 002 reduction estimation, a presentation

of the EU market of Geothermal heat pumps, and an Inventory of
EU legislation on Geothermal heat pumps.

We wish you an interesting reading, and invite you to regularly
have a look at the Ground Reach website for the latest news and
publications of our deliverables.
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NEWS from Ground Reach E:I..: .:.

GSHP Best Practice Database : Call for projects

The main purpose of this database is to provide reliable information on the high energy
efficiency and low CO, emissions achieved with GSHP in practice, to show the broad range
of possible application areas for this sustainable heating/cooling technology all over Europe,
to form the basis for setting up recommendations for a successful design, installation and
operation of GSHP systems. So far four cases from Germany, Greece, Spain...are included.
All stakeholders interested in presenting their successful ground source heat pump
installation(s) to the public are invited to submit information to FIZ Karlsruhe, Germany or to
make direct online input on the website. Measurement of seasonal performance factor (SPF)
over at least one heating period is required.

The Ground Coupled Heat Pumps European Committee me t on 7 march 2007 in
Frankfurt.

The European Ground Source Heat Pump Committee, which had been created in 2006
within project GROUNDREACH, now is operational. The first meeting was held in Frankfurt,
Germany, on March 7, 2007. The committee discussed its duties and started work on the
harmonisation of definitions for geothermal energy for statistical purposes (more to be
released later).

The committee has a mission statement, drafted by Dimitrios Mendrinos of CRES, Greece:
“The mission of the European Ground Source Heat Pump Committee is to effectively assist
the penetration of ground source heat pumps into the European market by coordinating the
efforts of EGEC and EHPA.”

The committee is jointly co-ordinated by EHPA president Karl Ochsner and EGEC president
Burkhard Sanner, with Martin Forsen, Axel Lehmann and Thomas Nowak as delegates for
EHPA, and Robin Curtis, Walter Eugster and Olivier Griere for EGEC.

Heating costs - Heat pump beats oil and gas

In Germany, The online magazine "FOCUS online" has published a comparison of annual
heating costs for five heating systems. The results clearly demonstrate the advantage of
ground source heat pumps versus oil, gas, wood pellets, and thermal solar.

Annual heating costs (Status: 1 February 2007)

New building (one-family house, 120 square meters, heat demand 50 kWh/m?a)
- Geothermal Heat pump with borehole heat exchangers  : 1337 Euro
- Oil condensing boiler: 1733 Euro
- Gas condensing boiler: 1771 Euro
- Wood pellet boiler: 1818 Euro
- Gas boiler plus thermal solar: 2162 Euro

Existing building (retrofitted one-family house, built in the 60s, 120 square meters,
heat demand 100 kWh/m?a)
- Geothermal Heat pump with borehole heat exchangers  : 1606 Euro
- Wood pellet boiler: 2021 Euro
- Oil condensing boiler: 2082 Euro
- Gas condensing boiler: 2194 Euro
- Gas boiler plus thermal solar: 2495 Euro

More detailed information (in German) are to be found on the :
http://www.focus.de/immobilien/energiesparen/heizkosten/heizkosten aid 28214.html
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Funding for European intelligent energy projects: t he 2007 call for proposals

The 2007 call for proposals - the first call under the new IEE Il programme — is scheduled for
publication in April 2007. The deadline for submitting proposals will be 28 September 2007.
Approximately 55 million will be made available to support promotional projects and so-
called 'integrated initiatives'. The co-funding rate will be up to 75% of the eligible costs - up
from 50% in previous years.

This year's work programme will cover three themes (energy efficiency, renewable energy
sources and transport) and focus on five policy objectives (enabling policies, market
transformation, behavioural change, access to capital, training).

IEE projects catalyse innovation and change through transfer of experience, promotion of
best practices, education and training, building institutional capacity, information
dissemination and development of new European standards.

"Hardware" type investment projects and technological research and development projects
are therefore not funded under this programme.

The IEEA will organise a European Info Day on 19 April 2007 in Brussels and a series
national Info Days will also be organised in participating countries.

More details: http://ec.europa.eu/energy/intelligent/call_for_proposals/index_en.htm

FP7Calls for Proposals : new deadline !!!

DG TREN has decided to extend the deadline for its first call for research
proposals under the 'Energy’ theme of the 'Co-operation' programme in FP7. A
deadline of 28 June 2007 replaces the deadline of 3 May 2007 that we reported

on our last newsletter. The deadline for DG RTD proposals remains unchanged
SEVENTH FRAMEWORK
at 3 May. PROGRAMME

The Commission announced the extension at an FP7 'info day' in Brussels on 13
February.

GEOTHERMAL HEATING & COOLING : AREA ENERGY.4.3: GEOTHERMAL ENERGY
Topic ENERGY.2007.4.3.1: Improved ground source heat pumps
Open in call: FP7-ENERGY-2007-2-TREN
Topic ENERGY.2007.4.3.2: Improved underground systems
Open in call: FP7-ENERGY-2007-2-TREN
Deadline: 28 June 2007 at 17:00 (Brussels local time)
More information on : http://cordis.europa.eu/fp7/

Realisation of Thermal Energy Storage Projects in F  landers, Belgium

The story of UTES began in 1995 with the first introduction of ATES in Belgium. At first, the
geological situation of the underground was examined and some feasibility studies were
made. In 1998 the first ATES installation went in operation at Leuven. Today, more than
ten, all large, ATES systems (> 500 kWcooling), most of them located in the Campine, are
installed, in operation and monitored over a period of 3 years. Due to the hydrogeological
limitations, the most interesting regions and cities of Belgium are not suitable for ATES
technology. It became necessary to find alternative solutions for these regions, this is
provided by borehole thermal energy storage (BTES).

In recent years VITO carried out several feasibility studies in health and commercial building
sector on ground source heat pumps (GSHP) in combination with vertical borehole heat
exchangers (BHESs). This has recently resulted in a number of BTES projects in Belgium. A
high temperature (> 50C) BTES with 144 BHEs (depth 30 m) is in operation and
demonstrated at the site of VITO (Belgium) and is monitored in a 5th European framework
research project TESSAS.

The TESSAS system consists of a high temperature waste heat storage system with direct
use of the heat during winter time.
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Another demonstration project regards a social housing system with a BTES/Heat Pump
system and a solar road collector (Central Solar Heating Plant with Seasonal Storage —
CSHPSS).

EANDIS office building with large BTES field

In the new office building (15.000 m? surface) of
EANDIS at Ghent (Belgium) a borehole thermal
energy storage system (BTES) with 90

heat exchangers is combined with a
water/water heat pump for heating and cooling.
More then 75% of the total heat demand of the
office building is covered by the heat pump and
more then 50% of free cooling potential is
available. Research on the feasibility was
conducted by VITO in 2005. A thermal
response test was made with a measuring
trailer by VITO in February 2006 leading to the
appropriate design specifications and
conditions.

The drillings has started in december 2006 and are conducted
by GMC and drilling company Johan Verheyden and the whole
geothermal project is overseen by VITO in its design team.

New rest home project De Notelaer

For a new energy-efficient rest home with 150 beds a feasibility
study (June 2006) was made for the realization of a BTES
system in combination with a water/water heat pump for heating
and cooling. A thermal response test was conducted by VITO in
January 2007. Around 40 heat exchangers are necessary in this
project. Positive signs on the effective realization are received
but are still to be approved by the council.

Other projects
The number of feasibility studies and contacts indicates that the use of underground thermal

energy storage in Belgium will inspire a larger group of building owners.

Further development in UTES applications will be the dissemination of the results of ATES
and BTES projects, the development of guidelines and best practices, etc. The potential for
further market growth is expected to be very high in both applications but it still needs an extra
effort to finally launch them.

.European Energy Performance of Buildings Directive (EPBD) — Potential for Heat
Pumps* : Workshop in Vienna

About 30 international participants joined the information work shop , European Energy
Performance of Buildings Directive (EPBD) — Potential for Heat Pumps “ in the TECHbase
Vienna.

On January 24" arsenal research organised a workshop in Vienna with the objective to
discuss the potential for heat pumps within the context of the EPBD with European experts.
About 30 national and international participants presented and discussed the implementation
of the EPBD and the potential of heat pumps in the different countries. A concise overview
on the current status of the implementation of the EPBD on a national level and the
development of the heat pump market in different European countries were given to the
audience. The presented market figures from Germany, Greece, France, Netherlands,
Sweden and Austria show a booming heat pump market in all countries.
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To ensure a sustainable market growth in future quality measures for the heat pump unit
itself, the heat pump system design, the installation and the operation are essential factors
for success. This was also emphasised by the speakers and several national initiatives for
guality assurance were presented.

The workshop presentations und further information are available on the website :
www.groundreach.eu

GROUND-REACH meeting on promoting GCHPs in France

The Workshop, which was organized by BRGM and ADEME in Orleans, on February 8, was
successful with more than 100 participants, representing companies which manufacture heat
pumps and companies which install ground source heat pump systems, drilling companies,
decision-makers in the field of the construction of buildings, representatives of local
authorities (regional council, education -university and technical secondary schools-),
engineering companies, EDF, journalists from local and national press, and may others. The
main meeting conclusion was that France has the will and the potential to grow geothermal
heat pumps as base power load by new installations and replacing old inefficient boilers.

Since the Workshop, BRGM receives 1 or 2 information requests on GSHP each day.
Furthermore, the regional council is working on a programme called "To make of the Region
Centre an European pole in energy efficiency" which includes clear objectives for geothermal
energy.

Focus on a best practice case study : National Technical University of Athens (NTUA)

The heating and cooling demands of a University building at the National Technical
University of Athens (NTUA) Campus in Zografou, Athens, amounting respectively at 1000
kwth and 700 kWc, are partially covered by a geothermal heat pump system which
combines heat pumps fed by both groundwater and a field of borehole heat exchangers
(BHES). . - Office building of National Technical University Afhens
These systems, respectively, utilize the (cres)

thermal energy content of the groundwater
and of the rocks present in the shallow earth
adjacent to the building.

The office building of total area 6.000 m?
with 3 storeys is situated in Zografou,
Athens. The office building is constructed in
two phases: the first wing during the years
1986-1990 and the second wing during the
years 1995-1999. The geothermal hybrid
system water source heat pump supplied by
a ground water well and borehole heat
exchangers was installed in the second wing during 1999-2000 in order to cover totally its
heating/cooling loads.

The geothermal hybrid system provides annually heating/cooling power 526 kWth/461 kWc
respectively. The heating/cooling distribution system into the building consists of fan-coil
units (FCU). The maximum supply/return temperature is 47/41°C. There are also stand-by
air-to-water heat pumps.

The two ground source heat pumps (water-to-water) operate in bivalent -heating and
cooling- mode with electric energy. In this project ground energy is utilized by two different
ways:
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the heat pump 1 uses ground-water of the well and heat pump 2 uses
both groundwater and borehole heat exchangers. Heat pump 1 uses
R407C as refrigerant and heat pump 2 uses R22.

The whole system for heating & cooling mode uses the ground as
heat source or sink. The operation of the heat pump system is
described as following: the ground-water gives 79% of its total energy
(234 kWy,) to heat pump 2 and the 21% (62,5%) to heat pump 1. Heat
pump 1 takes also energy from borehole heat exchangers (76,5 kWy,).

The heating and cooling capacity of the aforementioned heat pumps are:
» Heat Pumpl: Py,=328 kW/Pc=291 kW

* Heat Pump2: Py=198 kW/Pc=170 kW i(*(:estEgt)Jmp 2 at NTUA buildir

And, visit the Ground Reach database to have all the technical details and the financial
evaluation.
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- 19.04.2007 : 3" International Geothermal Power Conference : Freiburg — Germany
- 23.04.2007 : Promotion of GSHP in Bulgaria - Sofia

- 19-21.04.2007 : International Conference : Geothermal Energy in Eastern Europe
RENEXPO® :Budapest — Hungary

- 10.05.2007 : Promotion of GSHP : Thermo modernization Forum : Warsaw — Poland
- 21-22.05.2007 : Promotion of GSHP in Portugal — Setubal

- 23.05.2007 : Market barriers towards market penetration of Ground Source Heat
Pumps : Utrecht — The Netherlands

- 25.05.2007 : Regional Conference 'The role of RES-H in the European energy supply'
: Rome - Italy

- 30.05.-01.06.2007 : European Geothermal Congress : Unterhaching — Germany

- 26-28.06.2007 : Power-Gen Europe : Madrid — Spain

Please send your request to be unsubscribed to : info@egec.org

This Ground Reach Newsletter was elaborated by EGEC — European Geothermal Energy Council.
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