Energyefficient
buildings
Starting point and challenges
The building sector, which includes the entire life cycle of buildings, accounts for
around 40% of total EU energy consumption, and is therefore the main contributor to greenhouse gas emissions. The EU building stock consists of around 160
million buildings. The rate of construction of new buildings is currently very low,
at 2% in most European countries. Therefore, action is needed primarily in the
energy-efficient refurbishment of existing buildings.
It is estimated that implementation of the existing Energy Performance of Buildings Directive (EPBD) in European member states will save around 40 megatons of oil by 2020, which is equivalent to an 11% reduction in EU final energy
consumption. In the Energy Efficiency Action Plan, the EPBD is considered a key
policy in the building sector, in order to realise the 28% savings potential in buildings. With the recast of the EPBD in 2010 the European Commission intends to
tap additional potentials, e.g. by including smaller buildings and by demanding
minimum performance requirements.
According to the EPBD recast, new buildings must comply with a nearly zero
energy standard as of 31 December 2020; new public buildings must meet the
standard two years earlier. Nearly zero energy is defined as having a very high
energy performance. In addition, the nearly zero or very low amount of energy
required should be obtained, to a significant degree, by energy from renewable
sources, including renewable energy produced on-site or nearby. Since no specific target is set for the renovation of existing buildings, government bodies are
being asked to develop policies and adopt measures, such as energy targets,
that will lead to very low-energy buildings through refurbishment. Implementation
of this European directive in the member states will be a challenge at the national, regional and local level, but crucial for cutting greenhouse gas emissions
and for reducing the EU’s energy dependency.
The good practice examples presented by the EnercitEE regions highlight the
fact that new buildings and refurbishments can already perform well under current energy demand standards. In addition, information about refurbishment
issues and solutions has been compiled and made available to the public at the
regional and local level. In Saxony, “passive house” networks support the sharing
of competence and knowledge.
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Regional and local policy background
Saxony

for their public buildings, e.g. by demanding passive house standards.

In Saxony, energy-saving and RES requirements
for buildings are set by two national laws: The
German Energy Saving Ordinance (EnEV) and the
Renewable Energies Heat Act (EEWärmeG). As
federal laws, they are executed by Saxony as a
German state.
The EnEV stipulates energy requirements for the
building envelope and for heating systems. The
requirements of the revised 2009 EnEV are about
30 % stricter than the previous EnEV. If more than
10 % of the building envelope of an existing building is refurbished, the relevant part of the building
will have to comply with the current EnEV, or,
alternatively, the entire refurbished building may
only exceed the EnEV 2009 standard for new
buildings by 40 %. In addition, the EEWärmeG
was introduced in Germany to raise the share of
RES in heat generation to as much as 14 % in
2020. Heat in newly erected buildings must be
mainly generated through renewables. Various
RES can be combined, and cogeneration is considered to be a compensating measure.

In 2007, Saxony launched a regional funding
guideline on energy and climate protection (RL
EuK/2007) that has financially supported energy
efficiency measures and investments, such as
pilot and demonstration projects. In the building
sector, the guideline supports local authorities,
citizens and companies investing in passive
houses, energy-efficient refurbishment, co- and
trigeneration plants, or replacement of old heating systems. In addition, local authorities are
supported in the preparation and procurement of
energy contracting.

Smaland (Kalmar and
Kronoberg)/Blekinge

In addition to federal laws, the German states
(Länder) set up specific laws, regulations and action plans of their own. The EEWärmeG explicitly
empowers the Länder to extend required use of
RES to existing buildings and to stipulate this in
regional (Länder) legislation.

Several projects for energy efficiency in buildings
and housing have been implemented in Smaland,
including individual energy measurement and better efficiency of ventilation. For buildings, the conversion subsidy has led to an increased use of
biofuels, either in the individual heating systems
of households or via district heating. However,
there is still a question concerning whether or
not energy efficiency issue with respect to new
construction has been a priority in recent years
and there is still a lot of work to do.

Saxony’s Climate and Energy Action Plan has set
the building sector as a major focus. Serving as a
role model, the Saxon Free State has raised certain
standards beyond the existing legal requirements

The development of passive and plus energy
houses is on the rise. Especially in the older
housing stock, a lot can be done. Many municipalities have launched programmes to further
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streamline their operations. There are still subsidies available
for energy conversion in public buildings.
Measures for energy and climate strategy on buildings
include:
Increasing incentives for energy-saving
New construction focus on passive and plus
energy houses
Survey / billing of electricity and heat
Conversion of heating systems to RES
Making existing buildings more energy-efficient

Delivered energy per heated area (kWh/m²/year)

Energy use (delivered energy) for heating and hot water per heated
area in multi-dwelling blocks between 1970 and 2002
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sources in covering the consumption of primary energy.
The Legislative Assembly’s Regional Energy Plan sets the
minimum requirements for energy efficiency, in buildings
especially, compliance being required in every newly constructed building or in refurbished buildings with a surface
area of more than 1,000 m2. For partial renovations, extraordinary maintenance on the building envelope, attic remodelling, and installation or renovation of heating systems,
compliance is limited to specific parameters and performance levels. Meeting the minimum requirements for energy
efficiency was made obligatory for obtaining building permits issued after 1 July 2008.
The new regional energy standards can lead to savings of
around 350 – 450,000 MWh/year; promoting installations
from renewable energy sources can save approximately
40 – 50 MWh/year. To date, the certification authorities of
the region accredited about 5,000 people, who went on to
issue more than 130,000 energy certificates.
2009
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In the figure, the graph of existing buildings represents the
total heated area during the current year, and the graph of
new buildings shows projected energy use when work is
finished. Examples of measured values from recently built
low-energy houses illustrate the remaining distance to Best
Available Technology.

Emilia-Romagna
In Italy, energy performance in the building industry is mainly
governed by Directive 2002/91/EC, recently updated by Directive 2010/31/EU, which sets the minimum requirements
for energy efficiency of buildings and governs the general
criteria for energy certification in buildings. Since 2008, the
region of Emilia-Romagna has formulated its own rules and
regulations on the subject (Legislative Assembly Decision
4 March 2008, no. 156), which constitutes an operational
provision on the regional level.
In accordance with the Regional Energy Plan, these rules
and regulations reinforce the performance requirements for
buildings that have been laid down by the national legislation,
especially for the energy performance of buildings during
the summer period and the role of renewable energy

Furthermore, the region has also launched various support
and incentive programmes. The aim of Regional Council
Decision no. 417 of 30 March 2009 has been to orient, promote, and financially support local authorities in formulating
and implementing energy rating programmes. The municipal
and provincial energy rating programmes are required to
achieve the minimum primary energy-savings objective of
5,800 MWh/year, and can focus on the improvement of
energy efficiency of buildings, the construction of installations using renewable energy sources, cogeneration and
trigeneration, the creation of district heating and district
cooling networks, and/or the improvement of energy efficiency in public lighting.
With available regional resources of around 26 EUR million, the following have been awarded: 30 plans for a total
investment of approximately 236 EUR million, and results
- as far as energy savings - amounting to a total of about
372,000 MWh, for approximately 90,000 tons CO2 avoided.
Considering the reduced growth prospects for the building
industry (new buildings represent a share below 1 % of the
entire building stock), it is important to recognise that the
challenge primarily concerns existing building stock. In
Emilia-Romagna, this stock is composed of approximately
one million buildings, with a total assessable surface area of
over 300 million m2 in buildings with high energy usage, i.e.
consumption of around 170 – 180 kWh / m² / year (resulting
in a final consumption of approximately 50,000 MWh / year).
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The new Triennial Plan of the region of Emilia-Romagna
sets a goal of reducing energy consumption, through actions targeted at existing buildings, by 12,800 MWh by the
year 2020 (8,600 MWh savings expected for residential
buildings and 4,200 MWh for buildings of the service industry), which equals approximately 26 % of current final
energy consumption.

the energy performance of these buildings much more
easily than for private buildings.

Clearly, this objective is quite ambitious. Measures toward
achieving this objective must be appropriate and sufficient
for proper implementation, mobilisation of all relevant authorities, and for ensuring that substantial investments are
made.

In Haute-Savoie, as in all French départments, national
building regulations apply. However, Haute-Savoie has
more buildings that also comply with the Swiss low-energy
building standard, MINERGIE, than other regions, as a consequence of financial supports and incentives to manufacturers, which have been made available by local authorities.
For the future, the General Council of Haute-Savoie is committed to MINERGIE standards. One part of the départment’s
action plan is to meet MINERGIE standards systematically
for every new and refurbished public building of the General
Council of Haute-Savoie, in order to stay ahead of likely
future regulations.

Haute-Savoie
At the national level, the 2005 thermal regulation, which follows the 2000 thermal regulation, was published on 24 May
2006 and transposes the European directive on the energy
performance of buildings. The thermal regulation applies to
every new building constructed and also to major renovations of buildings with a large surface area.

Adopted as part of the Finance Act in 2009, the Eco Interest
loan completes the range of financial instruments that already
exist as incentives for renovation of buildings (e.g. tax credit
development or Sustainable Development Booklet).

Lower Silesia

The regulation introduced a maximum energy consumption figure for dwellings. Heating, cooling and hot water
consumption in renovated buildings must be below certain
consumption figures, which take into account the heating
system and the climate zone. Depending on the climate
zone where the building is located, the maximum primary
consumption (CepMax) varies between 80 and 250 kWh /
m2/ year, compared to the average energy consumption of
the existing building stock of around 240 kWh /m2/ year.
For non-residential buildings, renovation should lead to 30 %
lower energy consumption compared to previously. Upgrading the thermal regulation of buildings is slated to occur
every five years.

Regional and local policy relating to energy-efficient buildings
in Lower Silesia implements EU and national regulations.
The Voivodeship of Lower Silesia has prepared a document
entitled Energy Strategies of Lower Silesia. One of the objectives of regional policy is the implementation of practices
that lead to energy-savings. The construction of energyefficient buildings perfectly coincides with this objective.
European Union policy regarding sustainable development
and environmental protection has introduced several regulations aimed at promoting energy-efficient construction.
Directive 2002/91/EC is a key document pertaining to the
energy performance of buildings. This directive has been
transposed into Polish law.

At the national level in France, the RT 2012 of the environmental bill Grenelle sets very ambitious energy goals as of
2012 (for public buildings, 2010) – newly constructed buildings classified as low-energy buildings (BBC) should have a
maximum primary energy consumption of 50 kWh /m2/ year
at the national level and between 70 to 75 kWh /m2/ year in
Haute-Savoie, due to the climate zone of this mountainous
region.

Since 1 January 2009, there has been a requirement to have
Energy Performance Certificates for new buildings that are
being sold or rented. This regulation is especially important,
as the region of Lower Silesia is an area with high CO2, SO2
and NOx emissions, which affects Lower Silesian industry,
the housing sector and the tertiary sector.

One of the targets set by the environmental bill Grenelle is
to reduce energy consumption in existing public housing
buildings by at least 38 % by 2020 and, to this end, to
completely refurbish at least 400,000 public housing units
every year, starting in 2013. Public housing accounts for
the highest energy consumption levels of the entire building
stock, and local authorities can influence improvement of
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It is believed that “the housing sector and the tertiary sector,
the major part of which is buildings, covers more than 40 %
of the final energy consumption in the community and this
consumption is growing”. It follows from this that the energy
consumption of buildings has, and will continue to have,
a huge impact on the environment. The reduction of CO2
emissions by using energy-saving measures in buildings will
have a positive impact on protection of the environment of
Lower Silesia.

Good practice in Saxony –
Sports hall Dresden-Weixdorf

The sports club SG Weixdorf commissioned the design and construction of
a new multi-purpose sports hall for their 750 members as well as for school
classes. The financial restrictions of the SG Weixdorf as client forced the planners
to stay within a tight investment frame in order to realize the planned savings
in operating costs. It wasn’t the club’s original goal to build a passive house,
especially since additional costs were expected as a consequence of the local
building code, which required the building to be lowered by 2.6 m below ground
level. However, with public financial support, the planners further developed their
design concept based on the following assumptions:
They could make use of commonly available inexpensive insulation.
Heat losses through ventilation account for the highest energy losses in a
low-energy building. A ventilation system was developed that uses highly
efficient heat recovery, surrounding walls as heat storage, and basic
heating with renewable generation of heat.
Avoidance of passive solar input would be necessary due to requirements
that indoor temperatures for ball games must not exceed 26 °C. Some
north-facing glazing, which would eliminate the need for blinds, could meet
this requirement.
It would be possible to provide passive cooling to avoid high temperatures
in summer.
These ideas and local building code requirements resulted in the design of a
one-storey multi-purpose sports hall that is recessed in the ground. Since there
are no additional floors slabs in sports halls, special emphasis is on the thermal
activation of cubic capacity (Concrete Core Activation), which amounts to 470 m³
of heavy concrete.

Ventilation:
The ventilation system has a maximum
throughput of 4,000 m3 /h and is
equipped with a high efficiency heat
exchanger, providing heat recovery of
93 %. In order to compensate for the
remaining energy loss, a subsoil heat
exchanger with eight 200 mm pipes
ranging up to 3.5 m below ground was
installed.
Heating system:
Four 100 m boreholes were installed
as sources of heat to meet remaining
heating demands. Absorption with a
thermal capacity of 37 kW provides heat,
which is transferred through a special
distributor to five different temperatures
and heating circuits that supply temperatures ranging from 20 – 30 °C.
Hot water supply:
Hot water is provided by a solar thermal
plant with a collector surface of 20 m2.
If the solar plant produces more heat
than is needed for supplying hot water,
it can be transferred to building components that are thermally activated.
For times of peak demand, a condensation boiler has been installed.
Summer cooling demand:
Heat loads in summer are passed
through the solid walls into the boreholes,
which can be used again in winter. The
cubic capacity that is thermally activated
allows passive cooling in summer.

Aerial perspective of the sports hall

Further information
Karsten Vietor
„Am Königswald“
Planungsgesellschaft mbH
Email: pgkmbh@arcor.de
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Calculation basis:
Building volume

11,500 m³

Usable floor area (PHPP reference area)

approx. 1,500 m²

Air tightness (n50-value) measured

0.1 1/h

Results:
Heating energy demand

14 kWh/m²/a

Final energy demand for electricity (household appliances)

14.61 kWh/m²/a (2010)

Primary energy consumption (incl. electricity)

90 kWh/m²/a (without solar power)
57 kWh/m²/a (with solar power)

Total emissions CO2 equivalent

11.65 t CO2 /year

Costs:
Total refurbishment costs

2.55 million EUR

Funding granted

1 million EUR (Free State of Saxony)
750,000 EUR (City of Dresden)
235,000 EUR (community of Weixdorf)

Inside of the sports hall

13

Good practice in Saxony –
Saxon Guide for Energy-efﬁcient Refurbishment
of Buildings of Historic Importance
The Saxon State Ministry of the Interior (SMI) published the
Saxon Guide for Energy-efficient Refurbishment of Buildings of Historic Importance for public authorities, owners of
historic buildings, architects and engineers. This guide was
developed by a group of experts led by the SMI that included
ministries, the Saxon energy agency, universities, local authorities, associations, chambers and institutes. The development of this guide represents one of the measures that are
described in the Saxon Action Plan for Energy and Climate.
Old buildings account for the majority of Saxony’s building
stock. More than two thirds of the region’s buildings were
built before 1948 and include more than 50 % of all Saxon
flats. A significant population decrease is predicted for the
coming decades, which will leave 3.0 million inhabitants in
2050, compared to 4.2 million in 2006. This will worsen the
already-existing problem of vacant flats in the city centres.
In light of this fact, experts in the relevant fields searched for
appropriate concrete solutions for the guide. Solutions should
ensure that energy and climate policy goals are met and
that economic necessities are taken into full consideration, in
order to assure the future of Saxony’s architectural heritage.

study, “Energy-efficient Refurbishment of Buildings of Historic
Importance” that was commissioned on behalf of the SMI for
the Saxon Action Plan for Energy and Climate.
An evaluation matrix was developed for five building types,
each with different energy characteristics. Both the energysaving potential of different measures and the impact of the
measures on the historic building are included in the evaluation matrix. The table provides a good orientation as to which
energy-saving measures can be carried out without markedly
interfering with the character of the building.

Saxon Guide for Energy-efficient Refurbishment of Buildings of Historic Importance

The guide does not impose new or additional requirements
for the energy-efficient refurbishment of historic buildings,
but simply offers advice based on existing legislation and
technology.
The average heat energy consumption of a historic Wilhelminian building accounts for more than 200 kWh / m² / year,
in contrast to a passive house that needs about 15 kWh /
m² / year. In general, energy upgrading of historic buildings
requires a set of architectural interventions. Preservationists
consider the resulting changes to the building to be critical.
To avoid conflicts, solutions have to be found that are consistent with the character of the historic building and, at the
same time, meet the energy and economic requirements of
the time.
On the first pages, the guide explains the legal framework in
Germany and in Saxony. This is followed by a chapter that
gives an overview on measures for increasing energy efficiency
in historic buildings in the areas of building structure, HVAC
and renewable energy sources and lists various risks with
respect to possible building damage and prevention thereof.
In addition, the guide summarises the results of the pilot
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Energy-saving
potential
20%

10%

Impact on monument
0%

–

+
Insulation of base plate

~

Insulation of top storey ceiling
Insulation between rafters
Insulation over rafters
Exterior wall insulation (EIFS)
Exterior wall insulation with formwork
Exterior wall insulation, heat insulation plaster
Interior insulation
Sealing (Infiltr.: 0.5/h – 0.3/h)
Removal of windows/doors
Additional windows
Mechanical ventilation with heat recovery
Increase of plant efficiency COP*
Use of solar thermal energy
Use of PV
Local/district heating from large CHP
Geothermal heat

© Professur für Bauphysik / Professur Denkmalpflege und Entwerfen (TU Dresden)
*COP Coefﬁcient of Performance /Jahresnutzungsgrad

Primary Energy (CO2-emissions)
Consumption costs and energy
Substance
Appearance

Evaluation matrix: energy-saving potential versus
impact on historic buildings

Further information
Werner Sommer
Saxon State Ministry for the
Environment and Agriculture
Email: werner.sommer@smul.sachsen.de
www.smi.sachsen.de/download/Bauen_und_
Wohnen/Handlunganleitung_Energetische_
Sanierung.pdf
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Good practice in Smaland
(Kalmar and Kronoberg)/Blekinge –
examples from Kronoberg County
Limnologen
Synopsis
The private company Midroc Property Development built 134 dwellings in four
wooden buildings at the building site referred to as Limnologen in Växjö. The
dwellings are Sweden’s largest newly constructed wooden residential buildings.
Project description
The project includes 134 newly built flats in four eight-storey-high wood frame
buildings. The construction of the houses has been studied by many researchers
and universities. In order to avoid moisture in the building process, large tents
covered the houses during the construction process. This procedure turned out
to be very efficient and has been used in other projects. The low consumption of
energy in the buildings was achieved through high insulation standards with good
air tightness and heat recovery. Systems that provide individual feedback to the
tenants have also contributed to low energy use.
Results
The houses were completed in 2008 and 2009. The energy statistics available
in autumn 2010 showed that the energy consumption (via district heating) in the
buildings was around 69 kWh/m²/year and the use of electricity was 9 kWh/m²/
year. This proved that the energy consumption targets have been achieved so far.
Next steps
The experience gained in this building project and its initial positive results are
very interesting as a reference for other construction, and the houses are now the
subject of extensive research.

Background
The energy used in buildings (excluding
private households) for heating, electricity, and hot water accounts for roughly one third of all the energy consumption in Växjö. There is huge potential
for reducing the amount of energy
consumed. In Växjö, the energy focus
has primarily been directed to new construction, but the biggest potential for
reducing energy consumption is within
the existing building stock, since new
buildings represent only 1 – 2 % of the
building stock each year. In Växjö, there
is a long tradition of using renewable
energy sources, mainly wood. However,
it is also necessary to have diversity
of renewable energy sources; energy
sources such as solar and wind must
be introduced to a greater extent.
Objectives
Several demonstration projects, involving
the erection of dwellings and a preschool,
have as their objective being in accordance with the new energy specifications.
This means that energy consumption
is projected to be around 35 % lower
than in applicable national indices. In
absolute terms, this means the energy
consumption standard for the dwellings
will have to reach 85 kWh/m²/year for
heating and 20 kWh/m²/year for electricity.

Wooden buildings in Limnologen, Växjö

Further information
Anders Persson
Midroc Property
Development
Email: Anders.persson@
midroc.se
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High-rise building in Portvakten, Växjö

Portvakten

Further information
Kenneth Faaborg
Hyresbostäder i Växjö

Synopsis
On the building sites referred to as Portvakten North and
South in Växjö, the municipal housing company Hyresbostäder i Växjö AB has built 133 apartments, of which 64
are located in passive dwellings.

Email: Kenneth.faaborg@
hyresbostaderivaxjo.se

Project description
The project includes the construction of 133 apartments in
five buildings. The three buildings referred to as Portvakten
North were built in 2005 and 2006. The low consumption
of energy in the buildings has been achieved through high
insulation standards with good air tightness and heat
recovery. In order to help the tenants sustain low energy
use, displays showing energy use were installed in each
apartment. In 2009, the two apartment houses referred to
as Portvakten South, were inaugurated. They are unique in
their technology, being eight-storey-high passive buildings
with solid timber frames. They are air-sealed and connected
to district heating for peak load times and hot water, but
otherwise the necessary energy is supplied from waste heat
generated by the tenants, lamps and equipment. The apartment houses are also equipped with heat recovery from
sewage water.
Results
The energy statistics available in autumn 2010 showed that
the annual use of district heating in Portvakten North (average
for the three buildings) was 65 kWh/m² and the use of
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electricity was 11 kWh/m². Even though Portvakten North
and Portvakten South had the same target specifications in
the contract, it was clear that the actual outcome would be
much better in Portvakten South. There are no final results
yet, but it is expected that energy consumption will be
around 40 kWh/m² for heating and hot water, and 10 kWh/m²
for electricity.
Next steps
Portvakten North was the first site to be built within the
Concerto project SESAC, meaning that many of the technologies used in these houses were improved when erecting other buildings in Växjö. The passive houses in Portvakten South have shown that it is possible to think differently
in the building process, a fact that probably will have an
impact on Växjö’s city planning.

Good practice in Emilia-Romagna –
The Sustainability, Domotics and
Renewable Energies Awards
Goals
The goal of the awards is to promote good local initiatives in the field of energy
efficiency in buildings by creating the incentive of an award-winning competition.
Selected projects will be included on an interactive map on the website
http://maps.ldpgis.it/bioecolab/.
Approach
The awards jury selects work and projects that follow the construction principles of
bio-architecture, intelligent buildings, sustainable urban planning and inclusion of
renewable energy sources. Awards are given for those buildings that best exemplify
these fundamental principles within each category. In addition to the awards, the
jury can also give “special mention” for certain projects.
The Sustainability Award can be given for both new construction and for the upgrading/conversion of existing structures in the public or private sector. It is divided
into three categories: 1. New buildings
2. Building renovation and/or restoration
3. Urban planning.
The Domotics Award can be granted to public or private residential, commercial
or industrial buildings that are newly constructed, renovated or adapted. Plaques
are presented to the winners to certify that a building has received the award. The
awarding and presentation of the winning projects takes place during the annual
Bio-architecture and Domotics Week in Modena.

Background
The Sustainability and Domotics
Awards, organised by Bioecolab and
the Modena Domotics Laboratory,
started in 2006. The term DOMOTICS
is a contraction of the words DOMUS
(Latin for home or house) and INFORMATICS (= the science concerned with
the collection, transmission, storage,
processing and display of information).
Both awards select, disseminate and
award good building practices that
also follow the construction principles
of bio-architecture, intelligent buildings, sustainable urban planning and
inclusion of renewable energy sources.
The awards address the sphere of
individual or associated independent
contractors, technical offices, architecture studios and engineering offices,
engineering firms, temporary consortiums of contractors, and public administration.

Results
Since 2006, 174 projects/works have participated, including 109 Sustainable
Building and Urban Planning projects and 65 Domotics projects.

Domotics
The Domotic technology for controlling the electric and solar
thermal systems is based on a KNX bus system. Each apartment is equipped with two programmable thermostats (day
area and night area) for controlling the underfloor/wall/ceiling
radiant heating and cooling and includes a humidity and a
CO2 sensor for the monitoring of the dehumidification and air
exchange machines.
The KNX network allows the actual energy needs of each individual apartment to be communicated to the central heating
system run by a PLC.
The central heating system’s PLC controls all the logical functions needed to best manage heat produced by the solar

collectors, which first heat the domestic water storage tank
and then the buffer storage tank, in order to provide hot water
for the underfloor/wall/ceiling radiant heating system.
The two heat pumps are used to withdraw the necessary
energy from the ground that is used to heat the buffer storage
during winter and to cool the cold water storage tank during
the summer.
During summer, the system can also be set to feed the
underfloor radiant cooling directly, through the energy taken
from underground, bypassing and turning off the heat pumps
(free-cooling), while domestic hot water is produced by the
solar collectors.
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Prize winner 2010: Condominium
refurbishment – via podgora, Bologna

The project shows how one may obtain excellent energy
efficiency performance as well as adequate economic
sustainability by following environmental sustainability
criteria.
The installation system of the building presents interesting characteristics, especially since the efficiency of the
envelope (materials, U-values, minimisation of thermal
bridges, etc.) is addressed alongside logical planning
of the installations (geothermal system, radiant heating). The architecture, in combination with the Domotic
systems, is very user-friendly and allows cost modulation without compromising the condominium project’s
quality of energy management.

Structural interventions
From a structural standpoint, the basement and the
floor of the ground floor are in reinforced concrete slab,
and the support structure consists of a framework of
precast load-bearing panels with glulam beams; the
floors are made from wood panels, and the roof is made
from prefabricated wood panels.
The building is classified as Class A based on the ClimateHouse (casaclima/KlimaHaus) system. In fact, the
heating requirements amount to 24.48 KWh/m²/year,
which is equal to 2.4 litres of petrol/m²/year. In total, the
24 apartments consume the same energy as five apartments constructed in the traditional way.
Award-winning condominium
refurbishment in Bologna

U values of the building envelope:
Outer walls

U = 0.18 W/m²; phase displacement
= 13.22 high; damping ratio = 0.17

Roof

U = 0.21 W/m²; phase displacement
= 13.51 high; damping ratio = 0.21

Casings

U = 0.9 W/m², with double-paned lowemission windows

Floor over the basement

U = 0.2 W/m²

Installations

1,500 m of geothermal probes; (Fifteen
100 m probes set below the mat foundation),
A heating/cooling 55 kW electric heat
pump (COP 4.5 – ERR 5),
Solar thermal collectors that cover 66 % of
the domestic hot water requirement,
35 kW buffer boiler that begins functioning
only in the event of peaks in the thermal
energy demand,
Underfloor and ceiling radiant heating,
Individually controlled ventilation systems with
heat recovery of up to 70%.
The combination of the installation the systems result in ZERO CO2 emissions when
fully operating and an energy efficiency
of 14.37 kWh/m²/year (system efficiency
contributes to lowering the primary energy
requirement to 1.4 litres of petrol/m²/year).
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Further information
Energy and Sustainable
Development Agency of
Modena – AESS BIOECOLAB
Email: segreteria@bioecolab.it
www.bioecolab.it/premio_
sostenibilita.asp
www.aess-modena.it

Good practice in Haute-Savoie –
Energy Advice Centre, Meythet
Energy Advice Centre in Meythet

Prioriterre, the Energy Advice Centre (EAC) of Haute-Savoie, developed the idea
of having a demonstration building that shows how one can change consumption behaviour through simple and practical principles in everyday life. Together
with Meythet city and other partners, Prioriterre has worked on creating a high
performance building that will become the association’s new office, the Maison
pour la Planète.
The Maison pour la Planète (house for the planet) was designed with support
from the INTERREG IIIA programme of France/Switzerland and involved Prioriterre, HEPIA (Geneva engineering school), the city of Meythet, General Council
of Haute-Savoie, and several architects who worked on the idea of a very low
energy building.
Special attention was given to the environmental impact of materials, which were
chosen for the lower energy consumption entailed in producing them, fewer
emissions of greenhouse gases and less use of heavy metals in the production
process.
Prioriterre is one of the first public service buildings in Haute-Savoie that will
receive the MINERGIE-P-ECO® seal (Swiss high performance building label).
The concept for the project also included showing that such a building can be
built for other local authorities or for enterprises. The 700 m² building is based on
very simple construction principles with local materials and equipment. It is not a

Wooden roof structure of the Energy Advice Centre
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Further information
Pierre Lormeau
Prioriterre
Email: pierre.lormeau@
prioriterre.org
www.maisonpourlaplanete.fr

PV panels on the
roof of the Energy
Advice Centre

Building
Ventilated roof

(U = 0.14 W/m²) Local woodwork resting on a roof insulation structure made of cellulose
(50 kg/m³) and wood fiber.

Floor

(U = 0.18 W/m²) Local wood for the floor (37x4 cm), blown cellulose insulation (35 to 45 kg/m³)

Façade

(U= 0.098 W/m²) Local wood frame, wood fibre insulation (3 crushed layers) and
fibrocement plate cladding

Windows

(U= 0.9 W/m²) Wood frame and triple glazed windows (gas: kripton)

Sun protection

Slatted motorised canopy that is sun oriented: enables solar gain management and
creates dynamic insulation. This automated feature raises the natural energy gain and
allows balanced light distribution.

Equipment
Heating and cooling

Geothermal heat pump (400 m of horizontal geothermal sensors) low temperature
underfloor heating on two floors

Ventilation

High efficiency heat exchanger (double flow system) that ensures air renewal, operates
by exchanging heat between exhaust air and incoming air and allows recovery of heat in
winter and cooling in summer

Electricity

80 m² of photovoltaic solar panels on the roof produce the electricity needed for the
annual needs of the building (9,000 kWh)

Lighting

Low light intensity lighting; (400 lux on desktops and 80 lux in the general installation)

Water supply

3 m² of solar thermal panel on the roof for hot water production.

Rainwater recollection

Rainwater recollection from the roof into a 20 m³ buried water tank and filtration.
This water is used for plant watering and toilet flushes.

Results
Heating energy demand

3 kWh/m² (final energy demand) or 2,000 kWh per year

Final energy demand for electricity (household appliances)

8,830 kWh/year or 10 kWh/m² SHON/an (final energy demand)

Primary energy consumption
(incl. electricity)

33.15 kWh/m² SHON/an (for lighting, heating, auxiliaries)

Primary energy consumption
for heating alone

1.73 kWh/m² SHON/an

Costs
Total construction costs

1.5 million EUR

Funding

900,000 EUR (public funds – ADEME, Meythet City, General Council of Haute-Savoie
and Conseil Régional Rhône Alpes )
200,000 EUR (Patronage – see www.maisonpourlaplanete.fr)
400,000 EUR (Meythet City)
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Good practice in Lower Silesia –
Energy-efﬁcient house in Smolec

In Lower Silesia, the number of energy-efficient houses is growing, which include
not only residential but also commercial buildings. Every year there are numerous
events, fairs and seminars on energy efficiency in construction in the region of
the Lower Silesian Voivodeship.
A good example of an energy-efficient building with lower consumption is a detached house in Smolec near Wrocław, designed by the Lipinscy Domy architectural studio.

Energy-efficient house in Smolec
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The project was developed in cooperation with experts from the Passive Buildings Institute (Instytut Budynków Pasywnych) at the National Energy Efficiency
Agency (Narodowa Agencja Poszanowania Energii).
It is a passive house, which received the official certificate from the Passive
House Institute in Darmstadt confirming its very low energy demand. The energy
demand for passive buildings amounts to around 15 kWh/m²/year. The house in
Smolec is the only building in Poland that takes part during the annual International
Passive House Days. Its architecture is similar to the traditional architecture of the
region. The house is rectangular in shape, with a pitched roof.
The specific layout and position of windows allowed the attainment of maximum
benefits from insulation. Almost the entire south facade of the building is glazed,
which allows for energy gains from solar radiation. Solar collectors are located
on the southern part of the roof. Due to the insulation and sun radiation intensity
in Lower Silesia, this solution will provide around 60% of the annual domestic
hot water demand. The energy efficiency of the building has been confirmed by
an energy certificate granted by the Passive Buildings Institute at the National
Energy Efficiency Agency. According to this certificate, the energy demand of the
building in Smolec amounts to 13.7 kWh/m²/year.
The investment in the passive building is an attempt to promote energy-saving
construction in the Lower Silesian region. The Lipinscy passive house serves as a
demonstration facility with an educational function.

Further information
M&L Lipinscy Biuro Projektowe
Wroclaw
Email: biuro@lipinscy.pl
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