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New Construction

Economical building Building

ENERGY CONSUMPTION

Energy-intensive building

Primary energy need : 

116.4 kWhep/m .an

(Calculation method : Other )

2

< 50 A A
51 à 90 B

91 à 150 C

151 à 230 D

231 à 330 E

331 à 450 F

> 450 G

Building Type : Office building < 28m
Construction Year : 2011
Delivery year : 2014
Address 1 - street : 6, rue Vauban L-2663 LUXEMBOURG- PFAFFENTHAL, Luxembourg
Climate zone : [Cfb] Marine Mild Winter, warm summer, no dry season.

Net Floor Area : 1 070 m  Useful area (es)
Construction/refurbishment cost : 5 251 245 €
Cost/m2 : 4907.71 €/m
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General information

This is a new building which is home to the Mouvement Écologique Centre (Ecological Movement), known as MECO. In terms of layout, the building houses the
centre's offices, along with the associated facilities (administrative offices, meeting room, archives, brasserie). The first floor is for the general public, with a library
and open spaces for the public. For this building, it was decided to create a showcase building, complying with the required ecological and energy values in
relation to the environment and in terms of sustainability. The building is almost entirely made from solid timber, both the structural parts and the cladding. The use
of reinforced concrete has been limited to the areas where it is strictly necessary. The result is a simple building with a number of open and flexible floor areas.

Data reliability

3rd part certified

Stakeholders

Stakeholders

https://www.construction21.org/
https://www.construction21.org/luxembourg/member/185/
https://www.construction21.org/luxembourg/case-studies/h/meco---centre-du-mouvement-ecologique.html


Function :  Other consultancy agency

T6-Ney & Partners s.à.r.l

 http://www.ney.be/fr/contact.html
Civil engineer

Function :  Designer

Steinmetzemeyer architectes et urbanistes

stdm@stdm.lu

 http://www.steinmetzdemeyer.com/
Architect

Function :  Certification company

Hubert Schmitz

 http://www.hubert-schmitz.lu/
Conducting the blower-door test

Function :  Other consultancy agency

Jean Schmit Engineering s.à.r.l.

 http://www.jse.lu/
Technical engineering

Function :  Others

HBH S.A

 http://hbh.lu/
Coordinator-Leader

Owner approach of sustainability

For the Mouvement Écologique Centre the City of Luxembourg, as the client, wanted this building to be based on the passive building model, with aim of
becoming a showcase for the solutions devised in response to sustainable development issues. As a result, the new building has been constructed in accordance
with ecological principles and it fulfils the criteria of a passive building, with very good thermal insulation across the whole of the building's outer shell, with
optimisation of the windows and doors in the outer walls, efficient sun shades, the ability to absorb internal heat energy, ventilation heating and potentially a heat
pump to generate heat.

Architectural description

As the old building had serious issues with stability, damp and available floor space, the decision was taken to demolish it and erect a new building in its place.
The proposed building, MECO, was to be built using materials that are healthy, innovative and environmentally friendly both today and in the future and which
reduce the consumption of resources. It had to convey an ecological message whilst also ensuring its quality in terms of architecture and energy efficiency.

Building users opinion

"The resultant use of materials which fulfilled the ecological and health criteria unquestionably represents a benchmark. The overall mood inside created by,
amongst other things, the generous use of natural light, wood and glass walls and the choice of paint gives a feeling of well-being. The windows overlooking the
remains of the fortress and the old town as well as the terrace alongside the Alzette river form part of the building's genius loci." B.W.

Energy

Energy consumption

Primary energy need : 116,40 kWhep/m .an

Primary energy need for standard building : 120,00 kWhep/m .an

Calculation method :  Other

Final Energy : 60,30 kWhef/m .an

Breakdown for energy consumption :
Heating: 23% or 14.0 kWh / (m².year);
ECS: 25% or 15.0 kWh / (m².year);
Lighting and domestic consomation : 47% or 28.4 kWh / (m².year);
Auxiliary: 5% or 2.9 kWh / (m².year);

Envelope performance
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http://www.ney.be/fr/contact.html
http://www.steinmetzdemeyer.com/
http://www.hubert-schmitz.lu/
http://www.jse.lu/
http://hbh.lu/


Envelope U-Value : 0,22 W.m .K

More information :
The outer shell is made from wood, the various walls and external surfaces (facades, roofs, retaining walls, floor slabs, etc.) have been carefully designed to
provide the optimum response in terms of thermal insulation and the thickness of the structure (with a view to improving the usable floor space). The joins between
the various layers of the walls in between the different building components have been carefully designed to prevent any thermal bridges. It was also vital for it to
be fully air-tight. In addition to all of this, it is vital for the correct thermal inertia to be established and correctly operated. Sheets of PCM (phase-changing material)
made of plasterboard containing capsules of resin which change from a solid to a liquid state at 23° or 26° C, absorbing excessive heat loads on summer days
and re-emitting them at night through forced ventilation of cool outdoor air. The external load-bearing walls are made from traditional "post and beam"-type
wooden frames. These external walls are filled with insulation made from blown paper cellulose, finished on the external sides with an insulating panel of wood
fibre, giving the whole assembly an optimum insulation thickness of 23.5 cm. Cellulose insulation is entirely natural and has a very high thermal insulation
coefficient. The external covering of the facades is wooden cladding made from indigenous FSC-certified larch wood, left natural. The external window frames are
wooden and are triple-glazed, meeting the requirements for passive buildings. All of the windows are fitted with external sun blinds made from fabric which can be
rolled up. On the roof, the boxes in the wooden floors are filled with wood fibre thermal insulation which is reinforced with a double layer of external insulation with
155-mm panels of wood fibre. An extensive green roof installation over the liner provides a good degree of solar protection against over-heating in summer.
Average U-values: [W/(m2K)] Windows: between 0.760 and 0.782 (0.814 west) Wall in contact with the outside air 0.152 Wall in contact with the ground 0.190
Roof/floor in contact with the outside air 0.129 Floor slab 0.241

Indicator :  EN 13829 - n50 » (en 1/h-1)

Air Tightness Value : 0,59
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Renewables & systems

Systems

Heating system :
Condensing gas boiler

Hot water system :
Solar Thermal

Cooling system :
No cooling system

Ventilation system :
Natural ventilation
Nocturnal ventilation
Double flow heat exchanger

Renewable systems :
Solar Thermal

Smart Building

BMS :
SOMFY System

Smartgrid :
The SOMFY system can be used to provide a log of energy usage by level (heat consumption, temperature curve, etc.)

Users’ opinion on the Smart Building functions :  "It is clear that such an innovative design requires close cooperation between the various different professions as
well as a change in behaviour by the building's occupants and that the necessary changes and configurations take time. But it is well worth it." B.W., occupant of
MECO However, it is important to note that the building gives a certain freedom to users. These days we are used to living in places where everything is
automatically controlled. In terms of thermal comfort we live, in a manner of speaking, in thermostat houses. In the MECO building, which has few occupants,
some functions can be controlled by the room's occupants. This is the case with the opening of the windows, for example. It is possible to open a window for
shorter or longer periods, provided that the door to the corridor is closed and the mechanical air supply is turned off for this room. This avoids wasting electricity on
the ventilation units.

Environment

GHG emissions

GHG in use : 28,00 KgCO /m /an

Life Cycle Analysis
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Eco-design material :  Principal usage of wood: framework, finishings and external woodwork. - Wooden frame (post and beam) - Floors: Lignatur prefabricated
wooden box floor slabs (very positive overall environmental impact) - Blown paper cellulose insulation (entirely natural) - Thermal insulating material on the roof
made from wood fibre - Insulation panels made from wood fibre - Cladding on the facade made from indigenous FSC-certified wood (larch) All of the materials
used to construct MECO meet the Oekofoire criteria. Details can be found in the "certificate" below. This was a mandatory requirement which had to be met in
order to be part of the project. Fulfilment of the criteria was included in the specifications right at the very beginning.

Comfort

Health & comfort :  In terms of the spatial quality, special attention was paid to the orientation of the rooms, the views and the provision of natural light in them. In
effect, given the position of the building at the bottom of the valley and with nearby buildings, light and views are sometimes limited. As a result, the building's
layout, using the most favourable orientation and positioning of the windows, was an initial step towards improved efficiency in the management of natural light
and of the energy that it can provide. The sizing of the windows is tailored to the functions that they illuminate and to the position of the views and of the light.
Daylight is visible in all of the areas of movement or where people remain for prolonged periods, with no dark areas noticeable. The windows are positioned in a
way that provides the best possible framing of wide panoramas that they provide. Because of the desire to meet the passive building criteria, special attention was
paid to the control of the temperature inside the building and the air quality, particularly through the glazing, the building's inertia, ventilation, night-time cooling and
sun shades. The systems are operated automatically, which means that the occupants are kept separate from the technical operation of the building. Their
working environment is healthy and comfortable all year round.

Products

Product

PCM Panels

RIGIPS

info@rigips.ch

 http://www.rigips.ch/home.asp

Product category :  Finishing work / Indoor facilities

In order to increase the building's thermal inertia, the walls and ceilings are made of plasterboards which
contain "Phase-Changing Materials", PCMs. These materials are capable of storing thermal energy in large
quantities and retaining it for a long time with small losses. This is made possible by the change in the thermal
state from solid to liquid of a high-quality paraffin: when it melts after reaching a given temperature, it stores the
heat energy which is given off (fusion heat) and returns it later when it solidifies. This phase change can be repeated as often as necessary.

This product has been well received by the various parties. Its thermal inertia properties are interesting and have provoked some positive feedback from the
various different stakeholders.

Lignatur box floor

Lignatur

info@lignatur.ch

 http://www.lignatur.ch/fr/home/

Product category :  Structural work / Structure - Masonry - Facade

This type of box design fulfils some of the vital load-bearing structural criteria and fire resistance and also has a
very positive environmental impact. These box elements also house some of the technical facilities and, lower
down, sound-absorbing surfaces. These have been chosen over other products because of the very small
amount of glue used in the manufacture of these elements.

Leaving these boxes visible gives a warm feeling to the rooms which increases comfort for the users.

Blown cellulose insulation

ISOCELL

guy.gommes@isocell.at

 http://www.isocell.com/fr

Product category :  Finishing work / Partitions, insulation

The external walls are made of a traditional wooden structure and blown paper cellulose insulation. The benefit of the
blown cellulose insulation lies in the way it fills all of the voids, leaving no gaps and thereby ensuring optimum efficiency.
This material is entirely natural and has a very good thermal conductivity coefficient which is highly sought-after for its
energy-efficiency qualities.

Good reception in view of its energy performance and its natural source.

Costs

http://www.rigips.ch/home.asp
http://www.lignatur.ch/fr/home/
http://www.isocell.com/fr


Urban environment

The project is located in the Pfaffenthal district, at the bottom of the valley in Luxembourg City. MECO is part of a wider urban development project which has
been in development since 2002 (construction general plan, district development plan, master plan and specific development plan). The urban general plan
recommended increasing the building density, renovation of the school and even the reworking of the public spaces. The aim of the project was to restore the
urban fabric which had been significantly damaged by demolitions and new buildings between the 1950s and 1970s by improving, amongst other things, the
green aspect of the district, giving it a new eco-friendly dimension. The overall project has used techniques and materials which play an important role in the eco-
friendly and energy-efficient future of the district and the city. In addition, it incorporates new planted areas and establishes new public outdoor spaces. In fact,
new areas have been created. The external layout of the project can be divided into three parts: the passage, the extension of Boulevard de l'Alzette towards Parc
Odendahl and all of the public areas of the school and MECO with the entrance to the school, the schoolyard with a playground and MECO's terrace and a small
garden for the flat.

Green space

Green space : 571,00

Parking spaces

The urban development meets growing requirements and demand for mobility, providing the inhabitants and users with an underground car park for 25 vehicles as
well as 7 outdoor parking spaces and a partially covered bike garage.

Building Environnemental Quality

Building Environmental Quality

Building flexibility
indoor air quality and health
energy efficiency
integration in the land
products and materials

Contest

Reasons for participating in the competition(s)
- Bâtiment énergie zéro :

Même s’il n’est pas tout à fait zéro énergie, le MECO présente beaucoup de similitudes et est pour le moins entièrement passif. Ses performances énergétiques
sont très élevées, et sa consommation si faible qu’une étude considérant l’installation de systèmes de production à partir de sources renouvelables pour fournir la
faible consommation d’énergie nécessaire avait mené à la conclusion que cela n’en valait pas la peine.

Des capteurs solaires ont été installés pour assurer le réchauffement de l’eau chaude de la cuisine et la restauration et, en cas d’excédant, pour le chauffage du
bâtiment. En effet, dans ce projet, les locaux ne disposent de radiateurs pour le chauffage. Toutefois,si nécessaire, un chauffage d’appointpeut réchauffer l’air du
bâtiment.

Des panneaux à PMC ont été installés pour améliorer la masse thermique du bâtiment, ce sont des panneaux qui s’autorégulent, c'est-à-dire qu’ils changentde
phases en fonction des variations de température. Ce qui a pour effet de maintenir la température de l’air dans les bureaux à une valeur presque constante.

Au niveau du principe énergétique,le but principal est d’éviter les déperditions de chaleur en hiver et le suréchauffement en été. Quatre critères principaux ont été
mis en place : Isolation thermique des parties impactes telle que U est inférieur à 0,15 W/m2 •K ; Pas de ponts thermiques ;Construction étanche à l’air pour
éviter les pertes de chaleur incontrôlables dues à des fuites d’air ; Fenêtres construites et mises en place selon les critères très strictes des maisons passives.

- Smart building :

Dans le bâtiment plusieurs technologies ont été installées de manière à pouvoir gérer les différentes techniques du bâtiment (apports solaires,
ventilation,éclairage) permettant ainsi d’offrir un certain confort aux utilisateurs mais surtout de gérer le besoin énergétique et la consommation du bâtiment.

Ainsi en été, l’apport de chaleur solaire peut être géré avec un système de protections solaires commandées automatiquement. Ceux-ci descendent ouremontent
en fonction de l’ensoleillement, de la température intérieure et extérieure, ainsi que de la vitesse du vent. Ils ont des programmes différentsselon les périodes de
l’année.



Le bâtiment ayant une certaine inertie, les parois de celui-ci garde la chaleur emmagasinée tout au long de la journée. En réponse à cela, toutes lesfenêtres
disposant d’un ouvrant sont motorisées et permettent d’assurer un système de refroidissement nocturne du bâtiment. Ce système est lui aussicommandé
automatiquement. La ventilation de tous les plateaux assure un renouvellement de l’air contrôlé et gérée automatiquement. Au niveau del’éclairage des
commandes désactivent automatiquement l’éclairage dans les zones non occupées. L’ascenseur dispose d’un « cut off mode », coupuretotale pour les nuits et
weekends.

Il est toutefois important de noter que le bâtiment veille à laissé une certaine liberté aux utilisateurs. En effet, aujourd’hui nous sommes habitués à vivredans des
locaux où tout est contrôlé automatiquement. A l’égard du confort thermique on habite pour ainsi dire dans des maisons thermostatisés. Dans lebâtiment du
Méco, occupé par peu de personnes, certaines fonctions peuvent être gérées par les occupants d’un local.

- Confort et santé :

Concernant le confort et la santé, on peut dire que dès la conception du bâtiment, ces considérations ont été prises en compte. La volonté de concevoir un
bâtiment exemplaire, de recourir à des matériaux performants, pour la plupart naturels et respectueux de l’environnement, de mettre en place des
systèmes qui régulent le bâtiment(ventilation, protection solaire automatisés,…) mais avant tout, la volonté de concevoir une architecture de qualité,
ergonomique, sont la preuve que le bien-être des occupants a été largement considéré dans ce projet.

Du point de vue de la qualité des spatiale, une attention particulière a été portée sur l’orientation des espaces, les vues, et l’apport de lumière naturelle
dans ceux-ci. En effet étant donné la situation du bâtiment en fond de vallée et avec des constructions voisines, la lumière et les échappées visuelles se
voyaient parfois limitées.

Ainsi, l’agencement des fonctions dans le bâtiment suivant les orientations et ouvertures les plus favorables était un premier pas vers la meilleure
efficacité dans la gestion de la lumière naturelle et de l’énergie qu’elle peut apporter. Le dimensionnement des ouvertures s’adapte aux fonctions qu’elles
éclairent et aux situations de vue et de lumière. La lumière du jour est visible en toute partie de circulation ou de séjour prolongé des personnes, sans
ressentir de zones sombres. Les ouvertures sont positionnées pour cadrer au mieux les paysages qu’elles laissent entrer généreusement.

De la volonté de répondre aux critères du passif, a découlé une attention particulière sur la gestion de la température à l’intérieur du bâtiment, et la qualité
de l’air,notamment grâce aux vitrages, à l’inertie du bâtiment, à la ventilation, au refroidissement nocturne, aux protections solaires. Le fonctionnement de
ces systèmes est automatisé ce qui laisse les occupants indépendants du fonctionnement technique du bâtiment. Leur environnement de travail est sain
et confortable toute l’année.

- Matériaux bio-sourcés et recyclés :

Le nouveau bâtiment du centre du Mouvement Écologique, a été construit suivant des principes, techniques et installations qui tiennent compte et
prennent en considération plusieurs facteurs relatifs à l’écologie.

Le choix de matériaux,tant pour la composition de ses parois et planchers que pour les revêtements de façades et toitures, que ce soit du point de vue
structurel ou du point de vue parachèvement, chaque matériau proposé et retenu pour la réalisation du nouveau bâtiment a fait l’objet d’études et
d’analyses comparatives poussées pour vérifier ses qualités écologiques, ses effets et impacts environnementaux,énergétiques et structurels.

Chaque matériau retenu présente des valeurs favorables et optimales en matière de durée de vie, de fabrication, d’origine, de qualité de transmission
thermique, de mise en œuvre,de rejet de gaz à effets de serre, de consommation d’énergie grise, d’acidification,de photosmog, de dégagements de
chaleur, de réutilisation, etc…

Building candidate in the category

Matériaux bio-sourcés et recyclés

https://www.construction21.org/luxembourg/contest/lu/green-building-solutions-awards-2015.html


Date Export : 20230319080045

Smart Buildings

Bâtiment zéro énergie

Santé et confort

+
−
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