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Programme

Energy efficiency plays a key role in European
energy policies. It improves the security of en-
ergy supply, strengthens the competitiveness of
European businesses and contributes to fulfil-
ling the Kyoto commitments for the reduction of
greenhouse gases.

The building sector accounts for more than 40%
of the final energy demand in Europe. One third
of this demand can be attributed to non-resi-
dential buildings, such as offices, factories,
schools, hospitals or hotels. At the same time,
some of the largest potentials for energy sa-
vings can be exploited by e.g. improving hea-
ting and cooling systems of buildings as well as
by optimising the building envelope. A strong
effort is therefore needed by all Europeans,
particularly by private and public organisations,
to realise this substantial potential for energy
savings.

GreenBuilding is a voluntary programme which
was initiated by the European Commission in
2005. The programme intends to raise aware-

ness and trigger additional investments in ener-
gy efficiency and renewable energies among
owners of non-residential buildings and to give
advice and public recognition to those, who are
ready to implement ambitious measures in their
buildings, resulting in substantial energy sa-
vings. These savings not only contribute to the
European fight against climate change, but
make also good business sense as it will re-
duce energy costs.

On the following pages, please find examples of
successful GreenBuilding projects from nine
European countries. Be inspired by the large
variety of energy efficiency measures perfor-
med in the buildings of various types all over
Europe. And, most important, consider to be-
come a GreenBuilding Partner, showing your
commitment to contribute to the mitigation of
climate change.

The brochure will inform you about what it takes
and whom to contact.

Paolo Bertoldi
European Commission, Joint Research Centre
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Together for Energy Efficiency
GreenBuilding gives information about energy
efficiency and renewable energies in non-resi-
dential buildings, encourage building owners to
participate in the programme and create publi-
city and recognition for those, who successfully
participate in the programme.

Initiated by the European Commission and im-
plemented with the help of National Contact
Points in presently 10 European countries (see
page 12), GreenBuilding is the most important
campaign for the promotion of energy efficiency
in non-residential buildings in Europe.

Who can participate in GreenBuilding?

* Owners of non-residential buildings; they can
become GreenBuilding Partner.

* Businesses from the building sector, contribu-
ting to energy efficiency in the non-residential
building sector with their products or services;
they can become GreenBuilding Endorser.

The participation in GreenBuilding
is free of charge.

How to become GreenBuilding Partner

For becoming GreenBuilding Partner, you im-

plement energy efficiency measures in your

building(s):

* Refurbishment of existing non-residential
building(s): primary energy consumption re-
duced by at least 25% (if economically via-
ble), total or related to the end-use or subsys-
tem, which is being modernised.

* New non-residential building(s): primary en-
ergy consumption 25% below building stan-
dard (if economically viable) or below the con-
sumption of “conventional” buildings presently
constructed.

e Building(s) already renovated or refurbished
(after 01.01.2000): primary energy consump-
tion reduced by at least 25% or the building(s)
consume 25% less energy than required by
the national building standard in force at that
time.

There are three steps in becoming a GreenBuil-

ding Partner:

1. Performing an Energy Audit

2. Development and submission of an Action-
Plan based on the audit, describing the mea-
sures to be performed

3. Reporting about the success of the Action-
Plan implementation
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How to become GreenBuilding Endorser
Businesses with products or services contribu-
ting to energy efficiency in the non-residential
building sector can become GreenBuilding En-
dorser, if they successfully assist one building-
owner to join the GreenBuilding Programme
and actively promote GreenBuilding among
their customers.

Further information on the participation in
GreenBuilding is available in the downloadable
Partner and Endorser Guideline on the internet
site www.eu-greenbuilding.org.

How GreenBuilding assists you

On the GreenBuilding website you will find the
GreenBuilding guidelines and the technical mo-
dules, the newsletter registration, the Best Practi-
ce Inventory and also the links to the GreenBuil-
ding websites in national language. The National
Contact Points will assist you in joining Green-
Building.

How you gain from GreenBuilding

There are many benefits in the participation in

GreenBuilding, e.g.

¢ Saving money through reduced energy bills

¢ Increasing the value of the building

¢ Improving working conditions

* Growing attention of consumers and investors

* Enhanced publicity through press coverings,
presentations on the internet, brochures and a
catalogue of success stories

¢ The right to use the GreenBuilding logo.
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Vola

The environmental services company LA VOLA
is the first Spanish GreenBuilding Partner.
LA VOLA got the Partner Status in July 2006
with its new office building inaugurated a few
months before. The building is situated in Man-
lleu, in the province of Barcelona. With a total
area of 1.100 m?, the building hosts approxima-
tely 50 persons.

A reduction of the total primary energy demand
of the building by more than 30% has been ob-
tained compared to a conventional office buil-
ding due to an optimised building envelope, a
highly efficient lighting system, low consuming
electrical equipments, use of solar energy for
DHW and electricity production, high efficien-
cy heat and cold production systems, and a
centralised energy management system per-
mitting to adapt the energy consumption to the
thermal load of the building at each moment.

Pr—

lavola

www.lavola.com

Building data

Building type
Office Building (New Building)

Size
1.100 m?

Energy savings

* 31% primary energy savings compared to
conventional office building

* Electricity consumption reduced by 27%

* Gas consumption reduced by 40 %

» CO, savings: 13.500 kg CO, / a

Measures performed

* Optimised building envelope (ventilated
facade, automated movable shading devi-
ces, high insulation levels, green roof...)

* Heat and cold distribution by radiant floor

* Heat recovery systems and air preheating
in greenhouse facade

» Cross-ventilation with interior patio

* Air quality control sensors for optimised air
renovation

Camara Municipa

de

Camara Municipal de Lisboa (CML), the local
authority responsible for the management of
the Lisbon municipality, became the first Por-
tuguese GreenBuilding Partner in July 2006.
The candidature of CML was based on a set of
5 new municipal swimming pools built in
2005/2006 with a total area of 14.185 m? and
designed to integrate energy efficient techno-
logies, including renewables (solar thermal), as
well as a modern energy management system.

l::ti:boo‘;;}

www.cm-lisboa.pt

Lisboa

Building data

* High efficiency lighting system and low
consuming lifts

* Photovoltaic and solar thermal energy pro-
duction

* Centralised energy management system

Building type
Swimming pool (Piscina Municipal do Vale do
Fundao, New Building)

Size
2.054 m? on 3 floors

Year of construction
2005

Energy savings
e Integration of 120 thermal solar collectors
that will guarantee two thirds of hot water de-

mand including facilities and services (res-
taurant, showers and general public toilet).

e Installation of electronic ballasts to achieve
lighting electricity savings of about 30 %

* 4 way heat pumps (free-cooling system) to
heat the main hall, allowing reductions of ap-
proximately 35% in the consumption of elec-
tric energy and thermal energy

e Incorporation of passive solar measures
(double glazing, external shading devices,
etc.), resulting in energy savings of more
than 30%
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HUSO.
Fastighets AB

The first Swedish GreenBuilding Partner is
HUSO Fastighets AB. HUSO is a private pro-
perty owner with both residential and non-resi-
dential buildings in S6derhamn, Hudiksvall and
Bollns. The buildings HUSO joins GreenBuil-
ding with a police station situated in Soéder-
hamn and a Swedish district courthouse in
Hudiksvall.

The district courthouse was built in 1909 and
renovated in 2005. It has a total area of
2.006 m?and is heated by district heating, ba-
sed on almost 100 % renewable fuels. Before
the renovation, the building was heated with oil.
In the process the renovation energy efficiency
measures were implemented, resulting in ener-
gy savings of 131.950 kWh per year.

Styr och staller AB has carried out the energy
audits for the two buildings and is currently hel-
ping HUSO to implement the energy efficiency
measures in the police station. The expected
energy savings in this building are 25 %. Styr
och stéller AB is the first accepted GreenBuil-

HUSO

Fastighets AB  Styr och staller

www.huso.se

ding Endorser from Sweden.
OQ)

Building data

Building type
Office Building (Courthouse in Hudiksvall, Mo-
dernisation)

Size
2.006 m?

Energy savings

e The heating energy demand was reduced
by 30 % (105.000 kWh) per year

* The electricity demand for ventilation was redu-
ced by 68 % (13.000 kWh) per year

* The total energy savings amount to 131.950 kWh
per year

Measures performed

* Change from oil to district heating, using
99,7 % renewable fuels

e Ventilation with 80 % heat recovery

e Computerised control system for heating
and ventilation

* Improved insulation

Prot@stamtlchurch Of

Stad

The protestant church of Stadl Paura in Upper
Austria was built in 1974 and was renovated in
2005. The renovation which amounted to costs
about 70.000 Euro, was organized and financed
with substantial support from the local recto-
rate. An energy certificate describes the situa-
tion before and after the renovation. The church
became GreenBuilding Partner in March 2006.

Paura

Building data

Building type
Church (Modernisation)

Measures performed

* 60 m? solar heating system with 5.700 | water
storage for the church and the parsonage

* The roof of the church was insulated with
25 cm cellulose

* New lighting system with reduced power
load (- 50 %)

* Monitoring: several heat meters, which are
monitored monthly

Energy savings

e The electricity consumption of both buil-
dings was reduced by more than 50 %

* Reduction of electricity consumption:
4.600 kWh/a

* CO, savings: 4.630 kg CO,/ a
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Nuremberg

The City of Nuremberg, which became the first
German GreenBuilding Partner in March 2006,
received the partner status for the refurbish-
ment of the 19th century administration and
cantina building of the Nuremburg abattoir. In
the conversion of the 3-storey building to a
nursery school with an information centre, the
energetic standard of the building in neo-re-
naissance style has been enhanced signifi-
cantly.

A reduction of the total primary energy demand
by more than 80 % has been achieved due to
an optimised building envelope, a very efficient
lighting system and the installation of a highly
efficient condensing boiler.

The building‘s energy demand is 32 % below
the German building regulations and even 5%
below the requirements for comparable new
buildings. The thermographic analysis, which
was performed after the refurbishment mea-
sures were completed, proves the excellent
thermal standard of the building.

B A URETFERAT

www.nuernberg.de

Building data

Building type
Office Building (Modernisation)

Size
1.862 m?

Nursery School Philipp-Kérber-Weg 2 in Nuremberg

UWV@@W Of Arts
Berlin

The University of Arts of Berlin received the
GreenBuilding Partner Status in July 2006. The
energy supply systems in all 9 buildings of the
University have been refurbished. The buil-
dings are partly historical and partly modern
— with construction years between 1880 and
1988. The purposes range from concert and
theatre halls to auditories and administration
buildings.

Siemens Building Technologies (SBT) will re-
alise energy saving measures within the Ener-
gy Saving Partnerships (ESP) in Berlin. ESP
was developed and implemented in Berlin as a
model for efficient Performance Contracting
with the aim of achieving ambitious objectives
for climate protection and reducing energy
costs in the face of a tight budgetary position.

ﬁ Lniversitat der Kiinste Berlin

www.udk-berlin.de

Building data

Energy savings

* More than 80% primary energy savings com-
pared to before the renovation

¢ Heating energy demand reduced by 75 %

* CO, savings: 80.000 kg CO,/ a

Measures performed

¢ Installation of an efficient gas condensing
boiler for heating and warm water supply
(80 kW, 350 litre storage tank)

* Floor heating in ground floor and first floor
with single room regulation, steel panel ra-
diators in the top floor

e Installation of energy saving fluorescent
tubes with electronic ballasts

¢ Installation of wood frame windows and
doors with enhanced thermal protection
(U1,5-1,6)

e Interior insulation of all outer walls
(U0,5-0,7)

e Insulation of the cellar ceiling (U 0,25)

e Insulation of the outer walls (U 0,25 — 0,7)

e Insulation of the roof (U 0,25)

Building type
Administration buildings (University, Moderni-
sation)

Size
52.000 m2 (9 buildings)

Energy savings
* 4870 MWh /a
* CO, savings: 1.180.000 kg CO, / a

Measures performed

* Air conditioning & ventilation

* Heating & hot water production
e Lighting

e Control system

 Contracting

SBT invested about 930.000 € in refurbishments
of the heating supply system, insulation of pipe-
lines, optimisation of hot water production, air
conditioning, electronic devices as well as in
lighting. Through these investments and the op-
timisation of the system, app. 28 % of the total
energy consumption as well as about 238.000 €
energy costs are saved per year.
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Menerga d.o.o. from Maribor is the first Green
Building partner from Slovenia. It is a private
company working on the design of energy effi-
cient ventilation and heat recovery systems. In
2004 they have moved in a newly built office
building. The extra costs of the energy improve-
ment measures amounted to 61.600 €.

BUILDING ENERGY SYSTEMS

2\ menerga
< 9

www.menerga.si
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1.0.0
aribor

Building data

Building type
Office building (New Building)

Size
3.117 m?
5 Storeys

Energy savings

° 8.920 €

* Energy 224,8 MWh (62 %)

* CO, savings: 46.400 kg CO,/ a

Measures performed

* Building envelope with improved insulation

* Ventilation systems with 90 % heat recuperation

* Ground water heatpump

* Heating and cooling system, in connection with
thermal activation of a concrete construction

* Energy efficient lighting

¢ Intelligent central control system

lracys
Bank

Piraeus Bank is one of the largest private banks
in Greece, expected to have 600 branch offices
in operation in Greece and the Balkans by end
2007. It is participating in several energy rela-
ted projects. It has been a Greenlight member
since 2002 — and has received numerous Nati-
onal awards.

In 2005, Piraeus Bank joined GreenBuilding as
a Partner for the renovation of one of its main
office buildings in central Athens. This building
with 7 floors above the ground and 5 under-
ground garage floors has a total area of 19.250 m?.
For the renovation, an energy design study was
realised, which included the examination of en-
ergy saving potentials for the complete refur-
bishment of its systems - refrigeration, lighting,
shading, control, ventilation and electricity
compensation systems. Through the study, the
following seven interventions, with the equiva-
lent energy saving, were decided to be reali-
sed.

= TPAIEZA
MEIPAIQZ

www.piraeusbank.gr

Building data

Heat Recovery
* Heat recovery from conditioned air stream
mechanically exhausted from the building

Window shades
* Installation of regulated venetian blinds in the
internal space. Control of lighting conditions

Cooling Towers
* Increase cooling tower capacity

Artificial lighting level control

e Utilisation of natural lighting using dimmable
ballasts. Sensors used to measure local
lighting level

Building Management System

e Installation of BEMS. Monitoring the indoor
temperature, humidity etc., and controlling re-
levant subsystems (heating, cooling, lighting
etc.)

Ventilation

» System for measuring the quality of air in the
underground parking. It will control fans ope-
ration based on the level of pollutant gases (as CO)

Power factor correction
Add capacitor systems at the main electricity
supply board

The renovation is expected to be complete by
end of 2006 and the total energy savings are ex-
pected to exceed 475 MWh / year
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The Provincia di Venezia is a provincial plan-
ning authority for Venice and the surronding

\Venezia —
. »C. Zuccante*

Building data

areas. The Provincia di Venezia also manages
almost one hundred educational buildings, as
well as a number of fire stations, barracks and
many administrative buildings. In the last year
the Provincia di Venezia has launched a gene-
ral program to improve efficiency in energy end
uses (gas, electricity and water) in the buildings
it manages. Savings have already been achie-
ved by improving and extending centralized
control and monitoring of heating energy con-
sumptions. In order to establish a guiding exa-
mple for future renovations a pilot project has
been developed for the administrative block of
a secondary school, I.T.I.S. “C. Zuccante” loca-
ted in Mestre (VE). The Provincia di Venezia
and Rockwool ltalia S.p.A. achieved respec-
tively GreenBuilding Partner and Endorser sta-
tus in October 2006. The energy audit, which
includes thermodynamic building simulation,

has been completely financed by the En- Size

Building type

» Offices (administrative block of a secondary-
school)

* Renovation

® 2.748 m? (2.579 m? heated ; 169 m? unheated)

Expected savings are 161 MWh/year of pri-
mary energy for heating, which means about

Measures performed

¢ Improved thermal resistance of walls, roof
and ground floor by means of additional
external continuous insulating layer

* Substitution of old windows (metallic frame
and single glass pane) with new frames
with thermal break and double low-emis-
sive glazing (filled with argon)

* Roof covering with light and
reflective painting

* Installation of ventilators in the roof for night
ventilation in summer

infra-red-

dorser.
* 3 Storeys
= 3
u' Energy savings
"-!4, 1_'_‘
ROV TN : :
JHIL‘!{I" H 50 % of reduction after renovation.

—Senewaple

Brussels

The Renewable Energy House, a 2.000 m? lar-
ge office building with modern meeting facili-

—Nergy mouse 1l

Building data

ties built in 1885, is since 2006 the central
address for renewable energy issues in Brus-
sels. It shows, that any sustainable energy so-
lution has to contain measures on both the de-
mand and supply side, thereby taking into
account energy efficiency and renewable ener-
gy technologies.

Building type
e Office Building (Modernisation)

Measures performed
¢ 80 kW pellets boiler
* 60 m? of solar heating system with 5.000 |

Energy savings

* 50 % less energy consumption compared to a
reference building (650 GJ)

* Demonstration building for nearly all kinds of
renewable energy technology

water storage

* 25 kW heat pumps (four geothermal energy
loops — 115 m deep)

* 37,5 kW thermally driven cooling machine

e Installation of highly efficient ventilation sys-
tem (85% heat recovery)

* Highly efficient lighting system

* 15 cm mineral wool insulation of the roof

-,

Energy House WWW.Erec-renewables.org
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GreenBulding

Partners

The complete list of GreenBuilding Partners, which is continually
growing, is available at the above mentioned internet sites.
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For the up-to-date list of GreenBuilding National Contact Points,
please consult the internet site http://www.eu-greenbuilding.org

EUROPEAN COMMISSION
D TORATE-GERERAL
Joint Research Centre

Paolo Bertoldi

European Commission Joint Research Centre

TP 450, 1-21020 Ispra (VA)

Tel.: +39 03 32/78 92 99, Fax: +39 03 32/78 99 92
www.energyefficiency.jrc.cec.eu.int

Institut
System- und
Innovationsforschung

Fraunhofer

Fraunhofer Institut fir System-

und Innovationsforschung

Dr.-Ing. Peter Radgen

Breslauer Strasse 48, 76139 Karlsruhe, Germany
Tel.: +49-7 21-68 09-295 Fax: +49-7 21-68 09-272

ADEME
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ADEME - Agence de I'Environnement et de la Maitrise
de I'‘Energie

Alain Anglade

Centre de Sophia Antipolis, 500 route des Lucioles
06560 Valbonne, France

Tel.: +33-4-93 95 79 35, Fax: +33-4-93 65 31 96
http://greenbuilding.objectis.net/

© ERG

crd-use Effciancy Rosearch Group

End-use Efficiency Research Group (eERG) —
Building Engineering Faculty - Politecnico di Milano
Prof. Ph.D. Lorenzo Pagliano

Piazza Leonardo Da Vinci, 32, 20133 Milano, Italy
Tel.: +39-02-23 99-38 93, Fax: +39-02-23 99-39 40
http://www.eerg.it/greenbuilding/

supported by

or http://energyefficiency.jrc.cec.eu.int/greenbuilding/

dena

-aD e eEp e
German Energy Agency

Deutsche Energie-Agentur GmbH (dena) -
German Energy Agency

Nicole Pillen, Tobias Marsen

Chausseestr. 128A, 10115 Berlin, Germany

Tel: +49 (0)30 72 61 65 - 669, - 632, Fax: +49 (0)30 72 61 65 - 699

http://www.green-building.de
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ALISTRIAM EHERGY AGENCY

Austrian Energy Agency

Margot Grim, Georg Benke

Otto Bauer Gasse 6, 1060 Wien, Austria

Tel.: +43-1-5 86 15 24-51, -31 Fax: +43-1-58 61 52 44
http://www.eva.ac.at/projekte/greenbuilding.htm
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MINES PARIS
Ecole des Mines de Paris
Prof. Jerome Adnot
60, boulevard Saint-Michel, 75272 Paris Cedex 06, France
Tel.: +33-1-40 51 91 74, Fax: +33-1-6 34 24 91
http://www.cenerg.ensmpf.fr/francais

ADENE

AGENCIA PARA A ENERGIA

ADENE -Agéncia para a Energia

Diogo Beirao

Estrada de Alfragide, Praceta 1, no 47, Alfragide
2610-181 Amadora, Portugal
Tel.:+351-21-4722840, Fax: +351-21-4722898
http://www.adene.pt/greenbuilding/
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LIMIVERSITAT
ROVIRA | VIRGILE

Universitat Rovira i Virgili

Joan Carles Bruno

Avinguda Paisos Catalans, 26

43007 Tarragona, Spain

Tel: +34-977 25 78 91 Fax: +34-977 55 96 91

BERLINER /¢i¢ RGENTUR

Berliner Energieagentur GmbH

Kerstin Kallmann

Franzosische Str. 23, 10117 Berlin, Germany

Tel.: +49-30-29 33 30-0, Fax: +49-30-29 33 30-99

Motiva Oy

Petri Jaarto

Urho Kekkosen katu 4-6 A, 00101 Helsinki, Finland
Tel.: +35-8/98565-3134 Fax: +35-8/985653199
http://www.motiva.fi/fi/yjay/kiinteisto-jarakennusala/
greenbuilding/

Centre for Renewable Energy Sources

Dr. llias Sofronis

19th Km Marathonos Avenue, 19009 Pikermi, Attiki, Greece
Tel.: +30-2 10-66 03 32 87,Fax: +30-2 10-6 60 33 05
http://www.cres.gr/greenbuilding

"Jozef Stefan" Institute
Energy Efficiency Centre (EEC)

o

Jozef Stefan Institute

Marko Peckaj

Jamova 39, 1000 Ljubljana, Slovenia

Tel.: +3 86-1-5 88 53 25, Fax: +3 86-1-5 88 53 7
http://www.rcp.ijs.si

~

FASTIGHETSAGARNA

FastighetSagarna Sverige

Ebba Lindencrona

Box 16132, 10323 Stockholm, Sweden

Tel.: +46-8-6 13 57 61, Fax: +46-8-6 13 57 01
http://www.fastighetsagarna.se

Intelligent Energy Europe

wef Technology
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The German activities within the GreenBuilding project are supported by the
German Federal Ministry of Economics and Technology.

AZTURRA

The ltalian activities within the GreenBuilding
project are supported by la 220 azzurra S.r.|



