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In the wake of the 1973 oil crisis, the world found itself in the midst of an 
energy revolution. Triggered by the OPEC oil embargo, this pivotal event 
sent shockwaves through global economies and triggered a fundamental 
shift in energy policy. One of the most remarkable consequences of the 
crisis was the newfound focus on solar energy and its potential to alleviate 
the world’s dependence on fossil fuels.
Governments, industries, and environmental advocates began to invest in 
solar technology. The crisis had laid bare the vulnerabilities of an oil-de-
pendent world, prompting a shift towards a diversi!ed energy portfolio. 

Oil crisis
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MICAFIL - Evolution

MICAFIL, founded in 1918 and headquartered in Zu-
rich, Switzerland, has established itself as a technology 
leader in the development, production and sale of spe-
cial electrotechnical products.

Since the !rst oil crisis in 1973, Mica!l has syste-
matically dedicated itself to the problems of energy 
value analysis and the possibilities of eco-technolo-
gy, with the triple aim of:

• reduce the consumption of heating oil, electri-
city and water

• contribute to environmental protection
• compensate, as far as possible, for the increase 

in the price of energy sources
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Parallel to this new current of thought, the electri-
city company found itself with a growing need for 
space in those years.

“The spatial conditions of our Altstetten site no 
longer meet our needs in many areas. For this re-
ason, over several years, our planning of!ce, KB, 
has worked closely with departments to develop a 
comprehensive concept that will allow us to crea-
te optimal spatial conditions in !ve distinct con-
struction phases.”

Der Direkte Draht - February 1977

“The basis for this extensive planning work consi-
sted of the following objectives:

• Creation of modern workplaces, especially in 
the M department and partially in the C depart-
ment.

• Consolidation of areas in operation and of!ces 
that need close daily interaction.

• Improvement of production processes and ma-
terial "ow.

• Extensive consolidation of the current site.
• Enhancement of operational oversight.
• Removal of Blocks 4 and 5 (“Vereinigte Hütt-

enwerke”).”

Der Direkte Draht - February 1977
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The !rst phase involves completing Block B as the initial step. 

This building, measuring 95 meters in length and 25 meters in height along Badener-
strasse, will consist of two workshop "oors and two of!ce "oors. It will house the 
larger areas of assembly and painting of large machines, assembly of wire cutting 
machines, testing workshop, small workshop, apprentice workshop, component and 
intermediate storage, demonstration room, and most of the “M department” of!ces, 
including wardrobes. 

The construction program is divided into 9,000 square meters of space as follows:

• 1,800 square meters = Of!ces for technical development, production planning, 
and sales.

• 2,000 square meters = Workshops for assembly and testing, apprentice workshop, 
demonstration room, and painting.

• 2,000 square meters = Inventory warehouse with high shelving, other warehou-
ses, and archives.

• 3,000 square meters = Circulation areas, technical rooms, annexes, wardrobes, 
and showers.

• 200 square meters = ‘Zivilschutz’ room. 

To construct the new Block B, it is necessary to !rst remove the old houses along 
Badenerstrasse. 
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The construction of the new factory aimed to consider the following in terms of 
construction, taking into account the latest ecological discoveries:

• Use of solar energy.
• Utilization of solar energy and the residual heat from the workshops.
• Effective insulation.
• Cost-effective glass surfaces.
• Good natural workplace lighting.
• Economical water consumption
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Solar approach

Architects in the modernism start to focus their 
attention to the sun and the way sunlight reaches 
the interior. 

Sunlight, often viewed as a vital element, was not 
only harnessed for its aesthetic qualities but also 
for its potential to improve hygiene within inte-
rior spaces.  It was seen as a natural disinfectant, 
and its presence helped to eliminate dark, damp 
corners where germs could thrive. By incorpora-
ting ample sunlight, modernist architects aimed to 
promote cleanliness and well-being, which aligned 
with the overall ethos of progress and improved 
quality of life that modernism represented.
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In the late 1930 innovative designs that sought to harness the sun’s potential for 
climate control within buildings, emerged.

One key factor that contributed to this shift was the development of new glass te-
chnologies. These advancements in glass manufacturing made possible to create 
windows and facades that could effectively capture and control the entry of sunli-
ght. by strategically using or avoiding direct sunlight, depending on the season, 
the internal climate of a building could be manipulated. This approach aimed to 
create more comfortable and energy-ef!cient living and working environments. 
Architects started considering factors like the angle and placement of windows 
and the use of shading devices to optimize natural lighting and temperature re-
gulation.

Simultaneously, at institutions like the Massachusetts Institute of Technology 
(MIT), researchers were conducting experiments to store and utilize solar ener-
gy for heating purposes. This research involved developing methods to capture, 
store, and distribute solar-generated heat, especially for the use during periods of 
bad weather when sunlight was scarce.
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ical refinement of insulating glass had direct impacts on design strategies,
as a south-facing wall of windows became ubiquitous in midcentury resi-
dential design. This episode suggests how formal innovations in architec-
ture developed in complex dialog with technological change.

Beginning with Keck’s Sloan House in 1939, the full template for the
solar house finally emerged (fig. 5). These long, narrow houses had a
south-facing façade, almost fully glazed, on which all of the living spaces
were placed. The delicacy of Thermopane meant that many of the glass
panels were fixed in place, often alternating with operable windows or sur-
rounded by ventilating panels. Keck’s early experiments, following the
RIBA and other analyses described above, also led to a precisely tuned
design process of correlating roof projection to seasonal solar angles. This
allowed for complete shading during the summer and the penetration of
solar radiation deep into the interior during the winter (fig. 6). The dual
maximization of insolation and insulation distinguished the modern solar
house, as a glazed and insulated southern façade deployed the formal and
material tropes of modern architecture toward alleviating mechanical
heating loads.

An August 1942 article on Keck in Architectural Forum, called “A
Portfolio of Modern Houses,” documented a number of the solar houses

FIG. 4 Libbey-Owens-Ford Glass Company, close-up of “Thermopane.” (Source:

Your Solar House, 12. Libbey-Owens-Ford Collection, Ward M. Canady Center

for Special Collections, University of Toledo Libraries, Toledo, Ohio. Reprinted

with permission.)

03_Barber_2nd 1-39.qxp_03_49.3dobraszczyk 568–  1/17/14  1:53 PM  Page 10
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These two developments marked a signi!cant division. On one side emerged the 
concept of utilizing solar energy through passive technologies, while on the other, 
there were those pursuing active methods.

Passive Technologies

Passive solar technologies are methods and design 
principles that harness the sun’s energy without the 
need for mechanical or electrical devices. These 
techniques are primarily used for heating, cooling, 
and lighting buildings and are characterized by their 
simplicity and reliance on natural processes.

They represent the most straightforward approach 
to converting solar radiation into usable heat within 
buildings. They stand in contrast to conventional 
heating methods, as residents actively participate in 
the thermal management of their homes, often by 
adjusting curtains or other shading devices. Passive 
systems are highly in"uenced by outdoor climate 
and meteorological conditions, fostering a greater 
awareness of the environment.

Mars 2021PL181 p.13 ENQUÊTE

coloniale profondément ambivalente de la France, qui a!-
chait des objectifs de développement des populations locales 
tout en hâtant l’exploitation des ressources du désert au 
profit de la métropole, en particulier des immenses réserves 
de pétroles découvertes dans le Sahara algérien. L’énergie 
solaire combinait alors parfaitement les deux volets de cette 
politique, en promettant d’améliorer les conditions de vie 
dans ce milieu perçu comme hostile tout en déployant des 
procédés industriels servant directement à l’extraction de 
ses ressources.#(4)

Parmi les applications domestiques, celles sur le 
chau$age et le refroidissement de l’air furent particuliè-
rement explorées. Trombe et son équipe commencèrent à 
construire une série de petites maisons climatisées natu-
rellement, d’abord sous la forme de caissons miniatures, 
puis d’édifices habitables. Des plaques métalliques dispo- 
sées derrière des vitrages étaient soit exposées au nord, 
pour rayonner leur énergie infrarouge vers la voûte céleste, 
et faire baisser la température à l’intérieur, ou bien orien-
tées au sud en journée, afin de capter l’énergie solaire et de 
produire de la chaleur, utile aussi bien dans les Pyrénées 
à la saison froide que lors des nuits glaciales que connaît 
le Sahara. Le dispositif de chau$age équipa bientôt les 
locaux des chercheurs à Mont-Louis, tandis que des cais-
sons refroidissants furent envoyés sur la base militaire de 
Colomb-Béchar, où ils permirent des abaissements notables 
de température. D’autres expérimentations furent lancées, 
d’échelles toujours plus importantes. Mais la fin de la 
guerre d’indépendance algérienne en 1962 coupa l’accès 
des scientifiques français au Sahara, où seule l’exploita-
tion pétrolière et les essais nucléaires continuèrent pendant 
quelques années. C’est donc dans les Pyrénées que se pour-
suivirent les expérimentations, cette fois à Odeillo, à 8#km à 
l’ouest de Mont-Louis, où le CNRS avait acquis un terrain 
pour édifier le grand four solaire servant aux desseins de 
grandeur de Trombe. À proximité du four fut construite une 
série de petites maisons, ayant cette fois les dimensions 
pour être habitées et progressivement testées en conditions 

réelles. En 1962-1963, une maison refroidissante et une 
maison chau$ante furent construites pour expérimenter 
les dispositifs brevetés par Trombe et son équipe. Leurs 
résultats s’avérèrent encourageants, bien que les plaques 
métalliques seules ne présentaient pas une inertie su!sante 
pour étaler dans le temps les gains de chaleur et de fraîcheur, 
aboutissant à des variations de températures jugées incon-
fortables.#(5) C’est pour pallier ces problèmes et améliorer 
le dispositif que deux nouvelles maisons furent construites.

Les deux maisons jumelles furent édifiées en 1966#- 
1967 à 200#m à l’est du grand four. Cette fois ce ne fut pas 
le CNRS qui les construisit, mais la Compagnie immobi-
lière pour le logement des fonctionnaires civils et militaires 
(Cilof), une émanation de la Caisse des dépôts et consi-
gnation, et ce afin que les maisons puissent servir à loger 
des membres du personnel du laboratoire en évitant tout 
problème juridique. Pour les concevoir, la Cilof fit appel à 
Jean L’Hernault, un architecte parisien qui lui était atta-
ché, formé auprès du moderniste Eugène Beaudouin, et qui 
s’illustrait alors dans la réalisation de grands ensembles. 
L’Hernault fut assisté de son confrère Jacques Génard, ins-
tallé à Perpignan, pour suivre l’exécution du chantier.#(6) 
Il est cependant probable que Trombe détermina lui-même 
fortement la conception générale de ces maisons, laissant 
seulement aux architectes certains détails et les relations 
avec les entreprises de construction, comme il le fit avec le 
grand four qui s’édifiait au même moment. Le dispositif de 
chau$age solaire fut radicalement simplifié par rapport à 
l’expérimentation précédente. Cette fois un mur de béton 
peint en noir, de 60#cm d’épaisseur, remplissait plusieurs 
fonctions#: il captait le rayonnement solaire sur sa face 
orientée au sud, le convertissant en chaleur qui était trans-
mise à l’air qui se trouvait à son contact, avant que cet air 
s’engou$re par des fentes dans les pièces à l’arrière#; il stoc-
kait également une partie de la chaleur qui se di$usait à 
travers la maçonnerie, progressivement, jusqu’à atteindre 
la face du mur orientée vers l’intérieur, libérant ainsi ses 
calories la nuit#; enfin le mur servait aussi de structure pour 

porter les poutres de la charpente. Le vitrage était égale-
ment di$érent#: un triple verre monté sur des menuiseries 
en acier laissait passer la majeure partie du rayonnement, 
aussi bien direct que di$us, tout en créant un e$et de serre 
au niveau de la façade sud qui contribuait au chau$age, et 
en isolant l’intérieur du froid de l’extérieur. Il en résultait 
un mur rideau, analogue à celui qui recouvre les façades 
du laboratoire logé dans la structure du grand four. Enfin 
le débord de toiture était dessiné pour réduire les apports 
solaires l’été en portant ombre sur le dispositif.

Ces maisons furent testées à vide les premières années, 
puis en conditions réelles#: deux ingénieurs du laboratoire 
et leurs familles les habitèrent, servant de cobayes à leurs 
propres expériences. La gémellité des maisons permet-
tait aussi de comparer les valeurs mesurées dans chacune. 
Une première étude conclut que pour maintenir une tem-
pérature de 20°C à l’intérieur, 75#% des calories étaient 
apportées par l’énergie solaire, quand le quart restant 
provenait d’un chau$age électrique d’appoint installé 
pour pallier les absences de soleil, ou éventuellement du 
bois brûlé dans la cheminée placée au centre de chaque 
maison.#(7) Une seconde étude, qui s’appuyait cette fois 
sur des modélisations informatiques, aboutit à des résul-
tats légèrement moins impressionnants. Elle démontrait 
que les maisons jumelles parvenaient à tirer du soleil 60#% 
de l’énergie nécessaire à leur chau$age, tout en sou$rant de 
certains problèmes, notamment de surchau$es en été.#(8) 
Cette expérimentation, qui s’avéra globalement positive, 
conduit Trombe à se lancer dans des projets toujours plus 
importants. Cette fois ce n’était plus le désert qu’il tentait 
d’acclimater, mais plutôt les pays tempérés, en y di$usant 
le plus largement possible le chau$age solaire, toujours afin 
de préparer l’inéluctable épuisement des énergies fossiles.

Mais ces ambitions connurent une série de revers. 
Trombe projeta d’abord de dupliquer les deux maisons en 
30 exemplaires pour créer un «#village solaire#» sur le terrain 
attenant, avant d’envisager la construction de logements 
regroupés dans de petits immeubles pour loger le personnel 
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Direct Gain Systems

Greenhouses and Sunspaces 

Re"ective Surfaces 

Shading Devices

Trombe Walls 
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Active Technologies

Active solar technologies are systems that harness 
and convert solar energy into usable heat or electri-
city through mechanical or electrical devices. These 
technologies actively collect, store, and distribute 
solar energy, providing a direct source of power for 
various applications. 
Active solar technologies indeed rely on complex 
systems, often involving sophisticated equipment 
and components that may not be readily understan-
dable to the end users. 
Moreover, active solar technologies are often con-
ceived with the idea of industrialization and market 
viability. The goal is to create scalable solutions 
that can be produced on a larger scale, making them 
accessible to a broader market.
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Solar Water Heating Systems

Solar Space Heating Systems

Solar Photovoltaic Panels

Solar Battery Systems

Concentrated Solar Power 
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MICAFIL - solar use

Pierre Robert Sabady, born in Hungary and residing in Switzerland, was the architect behind the “Maschi-
nenfabrik” building of Mica!l. He is considered one of the pioneers in the use of solar energy. From the 
mid-1970s, he authored several books on the subject and managed a specialized planning studio. In 1978, in 
an issue of the magazine Werk/Archithese dedicated to the theme of solar position, he published his “seven 
fundamental pillars of the biosolar architecture.” These are intriguing because they describe crucial points for 
the energy system optimization of a building from an architectural perspective.

Sabady also touched on technical matters, but, for him, the spatial, volumetric, and material arrangement of 
the building was more important, factors relevant to design. In his words, this means: 
• optimized positioning
• outhern orientation
• thermal zone planning
• compact building volume
• the shape of the sloped roof
• overhangs for facade protection
• biophysically optimized building materials, components, and technical systems.

The architect sought to meet the needs of the Mica!l company, achieving the following result:
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In the centre is the core, which houses the main ac-
cess to the building with stairs and lifts, as well as 
the toilets. To the side of the core, there are two 
"oors of workshops to the left and to the right above 
them, two "oors of of!ces, divided horizontally by 
slanting projecting parapets.

The sloping roof houses solar collectors for do-
mestic water treatment and to support the heating 
system. It also provides a reserve of space for the 
later installation of heat accumulators or other in-
stallations. The conformation of the sills regulates 
the different incidence of sunlight in summer and 
winter and houses the air collectors for additional 
heating of the return air. The roof garden above the 
warehouse, fed by rainwater, protects the upper of-
!ce wing from noise.

In summer, the sun’s heat should completely gua-
rantee the supply of hot water and contribute 40% 
to space heating. Taking the unusable solar surplus 
into account, an annual energy gain of about 60,000 
kWh is expected. The consumption of heating oil is 
thus approximately 55% lower than a conventional 
building without additional energy-saving measu-
res. This corresponds to a reduction in consumption 
of 63 tonnes of heating oil per year.



16

The Facade

The Mica!l building, which relied a lot on active solar technology for its energy needs, experienced a range 
of challenges and complications in the years following its implementation. These issues ultimately led to the 
malfunctioning of various components and the performance of the system.
In particular the storage of energy posed dif!culties. Active solar systems, particularly for large-scale appli-
cations like the Mica!l building, require ef!cient energy storage solutions. Over time, these storage systems 
encountered issues, including many leaks on pipes and tanks, which then stopped working.

The Mica!l building’s experience highlights some of the common challenges associated with active solar 
technologies, demonstrating the need for careful planning, regular maintenance, and an understanding of the 
limitations and potential issues that can arise with such systems.

Complexity

Length adaptation phases

Need for specialized personnel

Short lifespan

Increased project cost
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Aesthetic concerns arose as certain components aged. The 
building’s facade, which initially showcased the active solar 
technology, eventually lost its purpose with the deteriora-
tion of the system behind.

In this context, the Mica!l building could be seen as an 
example of how companies sometimes prioritize a presu-
med image of technological progress, driven by marketing 
and advertising, over the actual environmental impact. The 
Mica!l building appears to have sacri!ced energy ef!cien-
cy in favor of choices that are more in line with active tech-
nologies, essentially creating a corporate showcase.
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The structure

stripped of its covering, does not appear to be designed for solar architecture. 

It is made of 8,700 tons of cast-in-place concrete and 5,500 
tons of prefabricated concrete, consisting of a total of 2,400 
elements, including ribbed slabs specially designed to faci-
litate the integration of systems.
 
It is modular and easy to assemble. It was conceived with 
emphasis placed on the speed of construction, using dry !-
nishing techniques with the goal of minimizing occupancy 
times. This allowed for ef!cient project completion.

The building’s structure was designed with the aim of maxi-
mizing the use of available room height, allowing for opti-
mal integration between various installations and the archi-
tectural system.

One of the main features of this structure is the large span 
with a signi!cant load-bearing capacity. This feature provi-
des considerable "exibility in the use of spaces within the 
building, allowing them to be adapted to speci!c needs.
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Rethinking the present

We have a system that no longer fun-
ctions, whose components have beco-
me obsolete, risking to drag the entire 
building down with it. Nevertheless, 
there are several positive aspects that 
hide potential for the building and its 
area.

HS 2023, Excess, ETH Zürich Mica!l elements, drawn by Tommaso Delcò
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Kanton Zürich
GIS-Browser (https://maps.zh.ch)

Solarpotenzialkarte

© GIS-ZH, Kanton Zürich, 16.10.2023 18:54:39
Diese Karte stellt einen Zusammenzug von amtlichen Daten verschiedener Stellen dar. Keine Garantie für Richtigkeit, Vollständigkeit und Aktualität. Rechtsverbindliche Auskünfte
erteilen allein die zuständigen Behörden.

Massstab 1:1643

Zentrum: [2678311.76,1249614.89]Despite the non-functioning system, the solar po-
tential is quite high. Obviously, this potential decre-
ases in shaded areas due to the building’s geometry.

The building’s plot is not particularly affected by 
the wind. This is a good thing because, according to 
the 7 principles of solar architecture by Sabady, the 
less the in"uence of the wind, the better the condi-
tions for a project based on the sun. This is because 
a windy area could negatively impact the energy 
production of the building.
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Despite being designated as 
a high-potential residential 
area in the urban plan, the 
peripheral zone should not 
undergo signi!cant changes 
in the near future, ensuring 
the continued opportunity to 
work with the sun.
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The likelihood of failure 
of cement increases very 
slowly compared to its ope-
rational lifespan. Since the 
Mica!l Maschinenfabrik 
is based almost entirely on 
prefabricated concrete ele-
ments, its lifespan is rather 
long. Furthermore, in terms 
of energetic means, concrete 
has the potential to be used 
as a battery due to its very 
high heat capacity.
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HS 2023, Excess, ETH Zürich Mica!l, drawn by Tommaso Delcò
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HS 2023, Excess, ETH Zürich Mica!l, drawn by Tommaso Delcò

Concrete Triple glazing Solar collectors Metal

= 10'000 kg CO2/m3

A

5'271 m3

2'022'286 KgCO2/m3

28 m3

130'816 KgCO2/m3

60 m3

12'420 KgCO2/m3

100 m3

1'520'901 KgCO2/m3

total embodied emissions
3'686'423 KgCO2/m3

Triple glazing = 3.5% Solar collectors = 0.3%

Concrete = 54.9%Metal = 41.3%

GHG emissions from the production of 
materials, especially carbon-intensive 
ones like cement and steel, are major 
contributors to global warming. Redu-
cing GHG emissions of construction 
materials is a key focus of sustainable 
construction practices. This invol-
ves adopting strategies such as using 
low-carbon materials, reducing waste, 
improving construction practices, in-
creasing energy ef!ciency, promoting 
recycling and reuse, and choosing mate-
rials that have a smaller carbon footprint 
over their life cycle.

This building has a very high amount 
of CO2 released into the air per cubic 
meter in relation to the material. Despi-
te this data being alarming, it can seen 
as something that could stimulate the 
birth of innovative ideas in ecological 
terms. In fact it is very helpful in under-
standing the importance of preserving 
its various components, trying to reuse 
those parts that are in a state of obsole-
scence or imagine how other elements 
can be activated/reactivated differently.



How can an architectural language of energy 
address the problem of obsolescence?

Where does the boundary between active and 
passive technologies lie?

Can we restore the original envisioned value of 
a building through its refurbishment?

A passive solution
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Shadows projection
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FIRST FLOOR SECOND - THIRD FLOOR

FIRST FLOOR SECOND - THIRD FLOOR
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2nd/3rd !oor HS 2023, Excess, ETH Zürich Tommaso Delcò

1 5

Adaptation
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x 14 x 28 x 14x 27 x 58 x 208x 28 x 14 x 24 x 70

x 4 L: 3.7 H: 0.5 W: 3
= 44.4 m2
floor EG
(raw)

x 54 x 52 x 52 x 52 x 52 x 54 x 52 x 52 x 52 x 52 x 52 x 52x 54 x 52 x 52 x 52x 54

x 12 L: 5.8 H: 4.2 W:0.13

x 8 x 65

x 3 L: 3.7 H: 0.5 W: 3
= 33.3 m2
floor EG
(red)

x 1 L: 7.6 H: 0.5 W:
3.7
=28.1 m2
floor EG
(red)

x1 L: 8.4 H: 0.5 W: 3.7
= 31.1 m2
floor EG
(red)

x 1 L: 12.8 H: 0.5  W: 12.8
= 163.8 m2
floor EG shed
(raw)

x 14 L: 0.8 H: 1.8 W:0.08
x 7 L: 0.8 H: 0.6 W:0.08

ground floor
(red)

x 6 L: 5.8 H: 1.8 W:0.13
x 6 L: 0.8 H: 1.8  W:0.08

ground floor
(red)

x 17 L: 3 H: 1.8 W:0.09
x 4 L: 0.75 H: 1  W: 0.09
x 4 L: 0.75 H: 0.5  W:0.09

ground floor (shed)
(red)

x1 L: 7.5 H: 7.7 W: 0.24
= 57.7 m3
partition wall EG
(painted white)

x 1 L: 52.3 H: 0.5  W: 13
= 680 m2
Floor EG terra shed
(raw)

x1 L: 2.7 H: 7.7 W: 0.24
= 20.9 m2
partition wall EG
(painted white)

x1 L: 4.8 H: 7.7 W: 0.24
= 36.9 m2
partition wall EG
(painted white)

x1 L:12.7 H: 7.7 W: 0.24
= 97.8 m2
partition wall UG/Shed
(painted white)

x 1 L: 6 H: 0.5  W: 8
= 45 m2
floor UG
(raw)

x 1 L: 6.4 H: 0.5  W: 3.1
= 13 m2
floor UG
(raw)

x 1 L: 7 H: 0.5  W: 3.1
= 10.5 m2
floor UG
(raw)

x 1 L: 8 H: 0.5  W: 2
= 16 m2
floor UG
(raw)

x 3 L: 5.5 H: 0.5 W: 6.8
= 112.2 m2
floor UG
(raw)

x 4 L: 5.8 H: 0.5 W: 6.8
= 153.1 m2
floor UG
raw

x 1 L: 7.8 H: 0.5 W: 6.3
= 45.6 m2
floor UG
(raw)

x1 L: 8 H: 0.5 W: 6.5
= 52 m2
floor UG
(raw)

x1 L: 40.5 H: 0.5 W: 2.3
= 93.15 m2
floor UG
raw

x1 L: 15.5 H: 0.5 W: 7.8
= 121 m2
floor UG
raw

x8 L: 5.2 H: 7.7 W: 0.24
= 320.3m2
partition wall EG/Shed
(painted white)

x1 L: 61.7 H: 7.7 W: 0.24
= 457 m2
partition wall Shed/esterno
(painted white)

x1 L: 10.5 H: 7.7 W: 0.24
= 80.8 m2
partition wall UG/Shed
(painted white)

x1 L: 12.7 H: 7.7 W: 0.24
= 97.8 m2
partition wall Shed
(painted white)
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1.10 1.11 1.12 1.13 1.15 1.171.16

1.1 1.81.6

x 6 L: 3.7 H: 0.5 W: 2.8
= 62.2 m2
floor EG
(raw)

1.14

x 1 L: 5.3 H: 0.5  W: 2.4
= 12.7 m2
floor UG
(raw)

1.3

2.1 2.2 2.3 2.4 2.5 2.6 2.72.0

x 26 L: 8.6m H: 0.26 W:
0.26
HEB 260 beam roof
(raw)

x 8 L: 20 H: 0.4 W: 0.18
IPE 400 beam new shed
(blue)

x 34 L: 7 H: 0.2 W: 0.2
HEB 200 pillars shed
(blue)

x 26 L: 5 H: 0.2 W: 0.2
HEB 200 beam roof
(raw)

x 26 L: 4 H: 0.2 W: 0.2
HEB 200 beam roof
(raw)

x 52 L: 2 H: 0.1 W: 0.1
beam secondary roof
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x 26 L: 1 H: 0.1 W: 0.1
beam secondary roof
(raw)

x 28 L: 8.7 H: 0.07 W: 0.07
x reinforcement
(blue)

x 13 L: 5.7 H: 0.35 W: 0.35
beams central roof
(raw)

x 132 L: 6 H: 0.14 W: 0.07
IPE 140 beam solar collectors
(raw)

3.0 3.3 x 26 L: 1.8 H: 0.2 W: 0.2
HEB 200 pillar shed window
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L: 3 H: 0.15 W: 2
1'624 m2
corrugated sheet
(raw inside - red outside)
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Zoom HS 2023, Excess, ETH Zürich Tommaso Delcò

AUTUMN - WINTER

Adaptation
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Zoom HS 2023, Excess, ETH Zürich Tommaso Delcò
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