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“Fire has no precise consistency, but its presence can actively transform 

matter into different states. … Out of a river of fire, all manner of shapes 

later materialize and solidify.”

— Josep Lluis Mateo





MATERIAL GESTURE: 

HEAT

Time does not exist, according to British physicist Julian Barbour. He argues 

that we have no evidence of the past other than our memory of it, and no 

evidence of the future other than our belief in it. “Difference merely creates 

an illusion of time, with each individual moment existing in its own right, 

complete and whole.” 

What we notice as variations in shape, or changes in the position of objects 

in our surroundings gives us an illusion of time, but according to Barbour’s 

theory, they are simply differences between states of matter. 

For all matter on earth, it is not time that changes its state, it is heat that 

creates different states of matter. The earth is a geologically active planet 
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and can be seen as a hot body immersed in a cold space, with a continuous 

loss of temperature. Active volcanoes with lava eruptions or geysers and 

hot springs are the most perceivable and mesmerising examples of the 

heat stored deep in the earth and its effect on matter. It made the famous 

volcanologists Maurice and Katia Kraft go each time closer to bursting 

volcanoes until it ultimately took their lives by an eruption in Japan. 

Rock is always being formed by heat, worn down into pieces, and then formed 

again. This is called the rock cycle. Rock wears down through erosion, then 

settles and slowly becomes sedimentary rock. If that rock becomes deeply 

buried, it may melt by the earth's internal heat into magma. Then the magma 

may return to the surface as igneous rock. The rock cycle is a materialisation 

of time over many millions of years, and it is almost abstract.

We can witness the use of heat and the altering of matter in most places 

of production. For the production of our materials, such as the smelting of 

alumina (derived from bauxite ore) to extract pure aluminium, or for the 

production of cement out of limestone and clay. Foundries use heat to melt 

and cast glass, bronze, brass, steel, and aluminium. And heat is used to form 

and alter the shape of materials, such as blowing glass, or the tempering of 
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it. For who have visited these places of production know it is truly impressive 

and magical to see matter altered under these extreme heat conditions. With 

enough heat, rock will melt in front of your eyes.

The most important invention in human history is fire. Without fire, humans 

could not have changed their diet, warmed their places, protected themselves, 

and produced more advanced tools. The central presence of fire, the hearth, 

is central to many cultures. Considered as sacred many traditions grew out 

of these early worship rites. Fire gods were, and still are in certain cultures, 

worshipped and celebrated. In India, the fire god Agni is present in major 

rituals such as weddings and cremations. The Irish Celts worshipped Bel to 

whom they lit great bonfires each May Day, also known as Beltane Eve. 

Much more recently, Peter Zumthor used fire to create an intrinsic space 

for reflection with the Bruder Klaus Field Chapel. For him the question was 

which tools to use to make a sacred space, a space for devotion, that is not 

based on liturgy. In his words: “water and fire, matter and transcendence.” 

To achieve this, Zumthor used a smouldering fire to burn the inner wooden 

formwork, which in turn left all of its traces on the concrete. 
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In this semester we will explore how we can use heat in the production and 

formation of matter, and possibly how traces left during the formation of 

matter by heat can remain visible in its end state. 

You will be asked to make a sacred space. What can a space of devotion be 

nowadays? How do we find meaning and beauty in such a space? And how is 

heat, one of our most essential conditions, made present in the formation of 

that space?

Anne Holtrop
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DESIGN STUDIO

When we take all aspects of the material into consideration – the geology, 

the sourcing, the industry, the different properties, the craftsmanship, 

the specialised techniques and the cultural significance – we can deploy the 

full potential of the inherent qualities of the material itself and our way of 

working it in what we call MATERIAL GESTURE.

In this design studio, you will define your gestures of making and working 

with material(s) through research and experiment, and in response to the 

topic of the studio. You are required to produce an architecture that results 

from your specific engagement with the material and the spatial condition 

you construct with it. The architecture that results from this approach 

does not reference or represent something, but simply attempts to exist as 

a physical spatial reality in its own right. 
11



Your research should be supported by the knowledge made available by our 

studio, and engaged through you with the use of available resources and 

facilities at departments of the ETH and from external specialists / fabricators. 

Throughout the whole semester, and for your final presentation, we require 

that you work with physical (fragment) models of your building in the 

actual material(s). It is important, in this design studio, not to make 

a complete building, but to show and support the found values of the material 

engagement in a spatial way, based on the full potential of the inherent 

qualities of the material itself and your way of working it.
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ASSIGNMENT 

In this studio, we work in a workshop and laboratory-like setting where you 

research, design and test the proposed material. The material and the ways 

of making are not a presentation outcome of the design studio but rather, an 

integral part of a process of working, researching and designing.

There is no given program for the space. This can be chosen at any time in 

the development of your project and should support the spatial and material 

conditions that you have set out. 

For the final presentation, you are required to make a physical model of 

your work, or a fragment of it, in a scale of 1:15. The model should show 

the material and the gestures (the ways of making) and the specific spatial 

conditions it constructs. This is the key element of your presentation, along 
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with samples of the material research and test models. You are required to 

display the material gesture research, drawings of the project and photos of 

the model alongside your model on portrait A2 sheets. 

The A2 material will be collected in print and digitally in PDF format for 

the material gesture archive. A semester result book will be made after the 

presentation. From a selection of a maximum of three projects, the models 

and material research will be crated and archived for future exhibitions. 
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SCHEDULE DESIGN STUDIO

——————————————————————————————————————————————————————————————
INTRODUCTION
Feb 20 & 21

On the first day, the team will give an 
introduction to MATERIAL GESTURE 
and the specific topics of this design 
studio, Heat. Members of the team and 
experts will give lectures and at the 
end of the session, you will choose 
the fields you want to engage with and 
make groups based on affinities of your 
shared interests. We will introduce 
how we work within the studio; we 
aim that you learn that model, image 
and drawing are tools to develop 
your project.

——————————————————————————————————————————————————————————————
STUDIO WEEK 2
Feb 27 & 28
Research topic
(with Anne Holtrop and DS 
assistants: Yuiko, Arturo and Philip)

Experiments with the material and 
ways of making. You are required to 
present the research topic of your 
interest through material tests and 
research, following your personal 
interest on heat. To understand the 
idea of material gesture, you will 
be modeling, sketching and working 
together with Anne. 

FS24
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——————————————————————————————————————————————————————————————
FIRST TABLE REVIEW
Mar 5 & 6
Gesture of heat in relation to matter
(with DS assistants)

You will present your research and 
first experiments. In this review, 
your material research will be 
discussed, and you will have to 
present the sources and the 
specialists/ ETH departments involved 
that are essential for your research. 
The material research and experiments 
are documented through photography, 
material samples, writing, and 
drawing.

——————————————————————————————————————————————————————————————
STUDIO WEEK 4
Mar 12 & 13
Spatial translation of research
(with Anne Holtrop and 
DS assistants)

You will find a way to translate your 
reseach, material gestures and 
experiments into the best suitable 
spatial configuration. Some first 
translation into the architectural 
context should be made and relate to 
the material engagement.

——————————————————————————————————————————————————————————————
SEMINAR WEEK
Mar 18–22

——————————————————————————————————————————————————————————————
STUDIO WEEK 6
Mar 26 & 27 
Project development
(with Anne Holtrop and 
DS assistants)

We will continue our discussion of
the previous reviews and aspects of
your work together in depth on 
your project.

——————————————————————————————————————————————————————————————
STUDIO WEEK 7
Apr 1–7

Easter holidays
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——————————————————————————————————————————————————————————————
STUDIO WEEK 8
Apr 9 & 10 
Spatial condition, gesture and 
research 
(with DS assistants)

You will be required to present your 
research and your architectural 
spaces that are consequential to your 
material interest and fully exploits the 
material gesture in a spatial way. We 
will discuss architectural articulation 
and cultural significance in relation to 
material research and ways of making.

——————————————————————————————————————————————————————————————
MID-TERM REVIEW
Apr 16 & 17
Spatial condition, gesture 
and research 
(with Anne Holtrop, guests and all 
studio assistants)

It is important to understand your 
research and ambitions of your 
project as well as the constrains and 
conditions you work with and what 
possibilities they offer. You will be 
required to present your projects 
through architectural drawings – floor 
plans and sections – and first more 
detailed construction drawings. You 
will be evaluated on the development 
of the previous table reviews 
(gestures and space) under the 
categories of research, conceptual 
approach, material development 
and presentation.

——————————————————————————————————————————————————————————————
STUDIO WEEK 10
Apr 23 & 24
Ways of making space

In this week, we will elaborate more 
in depth the construction techniques 
and applications that you will develop 
out of your material research and 
their spatial consequences. We will 
use the constraints and problems of 
translating your project into reality 
as tool to find specific solutions for 
developing your project’s narrative. 
Therefore, we will successively 
increase the scales of model making 
and drawing. 
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——————————————————————————————————————————————————————————————
STUDIO WEEK 11
Apr 30 
Ways of making space
(with Stephan as a guest assistant 
for further inputs)

May 1 Holiday

——————————————————————————————————————————————————————————————
STUDIO WEEK 12
May 7 & 8
Gesture, space and structure
(with Anne Holtrop, Mario Monotti 
and DS assistants)

Together we will discuss the relevance 
of structure and the ways of making in 
relation to your project. 

—————————————————————————————————————————————————————————————
STUDIO WEEK 13
May 14 & 15
Detailed project discussion
(with DS assistants and Stephan)

We will continue our discussion of 
the previous reviews and aspects of 
your work together with the ways of 
making and final model, drawings and 
photographies, which as tools become 
strongly representative of what your 
project is about.

—————————————————————————————————————————————————————————————
STUDIO WEEK 14 
May 21 & 22
Pre-final presentation
(with DS assistants and Stephan)

Your project should be in an almost 
final state and we will discuss mainly 
how to present your work at the 
final review.

—————————————————————————————————————————————————————————————
FINAL PRESENTATION 
May 28
(with Anne Holtrop, assistants 
and guests)

You will work on the final presentation 
with an exhibition of the final models, 
material samples and A2 drawings 
and photos.
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TOOLS In our design studio, we stress 
working on models, drawings, and 
photography as tools to develop 
projects. The three should link and 
grow together.

Model as Tool The purpose of model-making is to 
study different conditions. The study 
will be constantly worked on on  
a weekly basis for different focuses 
such as material tests, the context 
of the project, volume, structure 
principles, materiality, atmospheric 
or spatial conditions, etc throughout 
the semester. It means you will 
experience different types of  
models. The scales and materials  
of the models can vary depending  
on the focus.

Drawing as Tool Through the act of drawing, we can 
explore the physical process of 
making in an analytical sense and 
synthesise key aspects of a project. 
Together we will explore the different 
scales and methods of drawing, from 
surface textures that change over 
time to the constructive assembly  
of different elements, from the
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illustration of experiment 
arrangements to the communication 
of technical details.

Photograph (Video) as Tool An important tool of narration to 
communicate project intentions and 
research: it questions how we talk 
about things. Photography becomes 
an important part of the narrative 
that helps to explain the project 
once we have site visits, experiments, 
material tests, and model studies. 
It becomes a way of focusing, of 
editing, of looking, of putting work 
in relationships. It is important to 
think about the print and check 
how your photography narrates your 
intention clearly. With video, we can 
also include the aspect of time in 
photography. Together with drawings, 
are tools to analyse and annotate 
what we are doing, it is essential to 
document what we do.
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VISUAL ESSAY

HEAT
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Alex Chinnek, A POUND OF FLESH FOR 50P / MELTING HOUSE, London, 2014.

An installation within London’s annual 
MERGE festival. British artist Alex 
Chinnek conceived a full-scale, two-
story building constructed entirely 
from 8,000 wax red bricks, designed 
to gradually melt over the course of 
a month. As the days progressed, the 
structure transformed, leaving behind 
only its roof and foundation in a pool 
of molten wax.
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Richard Serra, throwing molten lead from a ladle to create one of his 

site‑specific SPLASH PIECES, 1970.

GG: All these issues of nature, of 
body, of line, of balance, come out to 
me in the Splash Pieces (1968–70), 
which are a perfect distillation of 
these things.
RS: Splash Piece: Casting is definitely 
about drawing and line: I’m using the 
juncture of floor and wall to cast a 
sharp edge, a right angle. That angle 
then disappears as I build up the cast 
with molten lead, but the cleavage 
of the sharply drawn edge reappears 
as the cast is pulled away from 
the juncture of wall and floor and 
turned over.

Excerpt from a conversation 
between Gary Garrels and Richard 
Serra, published in: Rose, Bernice, 
et al. Richard Serra Drawing: 
A Retrospective. Menil Collection, 
2011.

27



28 29



Anselm Kiefer, OVER YOUR CITIES GRASS WILL GROW, film by Sophie Fiennes, 

2010.

The movie Over Your Cities Will 
Grow is a portrait of the artist at 
work, though one that says as much 
about its British director, Sophie 
Fiennes, as about its stated subject, 
the German-born artist Anselm 
Kiefer. Perhaps the most celebrated 
and divisive artist of his generation, 
Kiefer was born in 1945 shortly 
before the end of World War II. In 
1993, he moved to a swathe of land 
outside Barjac, a town in the South 
of France. He and his assistants then 
began creating installations on the 
property that, at least to judge from 
this movie, are a monument to the 
human will to self-annihilation and a 
reharsal for the apocalypse.
On this parcel of land that takes up 
more than 85 acres and was once the 
site of an old silk factory, Kiefer and 
his team burrowed into the earth, dug 
tunnels, constructed an amphitheatre, 
painted and threw dust and broken 
glass on canvases and kiln-fired 
lead sculptures that look like books, 
turning the sprawl into a massive 
atelier that Kiefer called La Ribaute.
Fiennes, whose movies include the 
nonfiction romp The Pervert’s Guide 
to Cinema featuring the loquacious 
philosopher and cinephile Slavoj 
Zizek, arrived in La Ribaute shortly 
before Kiefer moved to Paris, where 

he now lives and works. The movie 
offers the only chance that most 
of us will probably have to visit 
what he left behind, this strange, 
eerie Kieferland.
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Yang
Hot and Light

Yin
Cold and Dark
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It can be argued that the Yin and 
Yang concept is the most fundamental 
idea in Chinese Culture. Ying and 
Yang are oposing forces. Yang is 
expanding, hot, light, and moving; Yin 
is contracting, cold, dark and static. 
There’s no moral connotation to them, 
there is no good or bad force, they 
are just like fire and water or like 
day and night. Just as there’s no day 
without night, and no shadow without 
light, there can be no Yin without 
Yang and vice-versa. It is impossible 
to separate them: if you were to break 
down a pair of yin and yang things, 
two new pairs would appear.

YIN AND YANG.
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Water vapour rising from Kayabuki-yane thatched-roofs, Japan.  

Photo Yukio Futago.

Morning scene which the moisture 
that had been lodged in the thatch 
due to the difference in temperature 
between day and night evaporates. 
This heat of evaporation lowers 
the interior temperature. In 
traditional houses built with wood, 
earth and grass, this evaporative 
effect has been used to adjust 
the humidity unique to Japan’s 
climate. Indoor heat and smoke also 
dissipate through thatched-roof in 
the same way. 
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A traditional smoke sauna in Finland.

See reader page 147 for a description of the sauna traditions in Finland.
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Joseph Beuys, BURNT DOOR, BEAK AND RABBIT EARS, 1953.  

Museum of Modern Art, Vienna.
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This work comprises of more than 
27 tons of black casting sand pressed 
into an array of daunting, irregular 
monoliths. Some feature channels 
doused with molten aluminum, some 
bearing lava-like swellings.

Raphael Hefti, THE SUN IS THE TONGUE, THE SHADOW IS THE LANGUAGE, 2020. 

Kunsthalle, Basel. Aluminium, recycled casting sand.
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The forms are crafted from cast glass, 
to produce the works, Horn poured 
delicately coloured molten glass into 
a mould. The liquid-hot glass assumed 
the mould’s shape and qualities as it 
gradually annealed over the course of 
three to four months. 

Roni Horn, WATER DOUBLE V. 3, 2013–15, New York.
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Saburo Muraoka, NO 20. THERMAL CUTTING: 17,500 MM × 1380°C, 1995.

A thermal cutting is performed by 
melting a metal with a compound 
gas of acetylene gas and oxygen and 
cutting it by spraying high-pressure 
oxygen on it. 1380°C is the melting 
point for iron. It takes about two 
hours to cut an 11-metre-long iron 
bar (d. 6 cm) from one end to the 
other. For the duration of the process, 
the artist is required to hold the 
nozzle of the thermal cutter in midair 
several millimetres above the iron 
surface and proceed slowly along the 
11,000 mm, or, in this case, 17,500 mm. 
One can easily imagine that this 
would be a procedure accompanying 
highly extraordinary physicality and 
time and space sensations. Subtle 
changes in the speed at which the 
thermal cutting proceeds or changes 
in the artist’s bodily condition are 
vividly reflected in the expression 
of the iron once it has been melted 
and congealed. The iron bar curves 
substantially in the direction in 
which the heat radiates towards the 
cosmos. This is where we witness the 
physiology of the iron, in which no 
artificiality whatsoever can intervene. 
Thermal cutting and welding have 
been the most basic methods in 
Muraoka’s works since the mid-
1950s. However, Thermal Cutting 
6000 mm × 1380°C, which Muraoka 
exhibited at his solo exhibition at 
Shinanobashi Gallery in 1983, was 

the first case in which the act of 
performing a thermal cutting became 
self-purposeful and was turned into 
a work. Although they are on the 
very border of whether they can 
be called ‘oeuvres’, Muraoka has 
repeated this un-compensatory act 
several times since, proving that it 
still has an infinite significance for 
him. What is more, the artist himself 
(and we the viewers) still have not 
been able to identify the solution to 
the mysterious formula “length of 
iron × melting point of iron.”
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Carlos Irijalba, PAHOEHOE.

The Hawaiian term pahoehoe means 
smooth lava in its solid state, and it 
entails the most abstract and visually 
explicit manifestation of the Earth’s 
core’s material reaction in the face 
of a sudden contrast in temperature. 
When the recent eruption of 
the Kilauea Volcano happened in the 
spring of 2018, I vis-ited the Big 
Island in Hawaii to experience on a 
scale of 1:1 the Earth turning inside 
out. Escorted by the US military along 
with a group of scientists, we vis-ited 
Ground Zero of the eruption. This was 
an experience that was impossible 
to translate into images. As the 
lava activity subsided, I spent the 
following weeks walking through the 
Kalapana Estate areas to experience 
the contradiction be-tween flowing 
lava matter and its crystallisation 
into solid state. Pahoehoe is matter’s 
most spontaneous expression and 
the most im-mediate visualisation of 
the chemical reactions that comprise 
it. The character-istic behaviour 
of lava illustrates, at both micro 
and macro levels, processes that 
pertain to fields like meteorology, 
linguistics, economics, and genetics, 
where properties that are equally 
creative and destructive are made 
visible. When pa-hoehoe finally 
cools and crystallises, it displays a 
strange quality of frozen time. As the 
philosopher Reza Negarestani says, 

lava makes evident ’decomposition 
as a constructive process.’ The 
simultaneous destruction and 
creation of territory in Hawaii and 
its repetitive pattern reveal the 
grammatology of our planet and how 
the surface of this system that we 
inhabit is coded.
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The core of my work is human – time 
and space – scale and its relation 
to the world using phenomena that 
precede it as well as the objects 
and situations generated by it. 
For this purpose, I use geological 
and industrial crafts to unveil our 
surrounding. This line of work deals 
with equilibrium and tension from 
regions with a rich biosphere but also 
populated and intervened by humans. 
For Pannotia, I have been studying 
the relation between landscapes 
before and after the anthropic in 
these regions and focused between 
the Precambrian and the Cambrian 
periods, 540 million years ago, where 
the biggest known explosion of life 
on Earth took place. During that 
time, most of the Earth was oceanic 
soil and new land emerged as a 
type of broom, sweeping millions 
of species now present on the land 
as sedimentary and metamorphic 
rocks. The coast acted as a sort 
of spatula compressing time and 
its sediments, as many geological 
signs show today. It was in that 
moment that most of taxonomic 
and vertebrate groups we know 
today appeared. The next largest 
transformation has been happening 
since the first half of twentieth 
century with the intervention of 
humans, transformation of landscape, 
emissions and residue. In my practice, 

I operate between these parameters 
of time scale, perspective and recent 
history to unveil the geological and 
anthropic layers of each location. In 
conversation with national geological 
centres and the local communities, 
I try to open a dialogue, reading 
geotechnical drillings to explain 
the territory and its material legacy. 
It is vital that, through art, we 
filter and nourish our relationship 
with the soil we live on. This turns 
into a conversation, an exchange 
of information from the technical 
to popular knowledge, involving 
geologists, geographers, philosophers 
and artists in conjunction with the 
inhabitants of the area to construct 
new narratives of stratification and 
consciousness about our footprint 
on Earth.

Carlos Irijalba, PANNOTIA.
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THE VOLCANO WATCHERS, 1987, episode of PBS Nature featuring the late 

French Volcanologists Maurice and Katia Krafft. Segments include the 

Krafft’s first research trips to Stromboli and Vulcano, the 1973 eruption of 

Eldfell on Heimaey, Iceland, and further trips to the Hawaiian Islands, Africa, 

Indonesia and Japan.
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Armin Linke, KAWAH IJEN VOLCANO, Biau (Jawa Timur), Indonesia, 2016.
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WILDFIRES. The photo provided by the Santa Barbara County Fire Department, 

California, Saturday, Dec. 16, 2017.
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Image of the inside of a FLOAT GLASS FURNACE.
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Bijoy Jain, BITUMEN MODELS, Solo Gallery, Paris.

Bitumen is a sticky, black, semi-
solid form of petroleum. Deformation 
properties and fatigue performance 
are strong characteristics of bitumen 
material, meaning that over time the 
material will deform by itself, such 
gestures are displayed in these works 
by Bijoy Jain.
Bitumen is mainly used as the liquid 
binder that holds asphalt together 
for roadworks. A bitumen-sealed road 
has a layer of bitumen covered with 
an aggregate. This is then repeated 
to give a two-coat seal. Asphalt is 
produced in a plant that heats, dries 
and mixes aggregate, bitumen and 
sand into a composite mix, it is then 
applied through a paving machine on 
site, with heat, as a solid material at 
a required thickness, relative to the 
final use.
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Junya Ishigami & Associates, KOKAGE-GUMO PAVILION, 2021.

Regulating the heat levels allows for 
the controlled carbonisation of the 
cedar surface, leading to charring 
in specific areas of the structure. 
During the burning process, the 
wooden framework, extending across 
the garden, adapts its shape flexibly 
to navigate around the mature trees 
present in the established garden. 
The result is a pitch-black structure, 
charred by the flames, evoking the 
appearance of a weathered ruin.
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Armin Linke, NASA JET PROPULSION LABORATORY, Pasadena, USA, 1999.

Aerogel is an ultralight nanoporous 
material. A gel in which the liquid 
element is replaced with gas. The 
translucent, extremely low-density 
substance has the lowest-known 
heat conductivity in a solid, it is 
currently being used as insulation in 
space exploration.
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Fire testing of the brass doors for the fire protection of the Kunsthaus Zurich.

Image Manufacturer Brandschutatitten Jegen AG.
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Hiroshi Sugimoto, NOH SUCH THING AS TIME, PERFORMANCE, The Kunsthaus 

Bregenz, Bregenz, 2001.
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Werner Herzog, THE FIRE WITHIN: A REQUIEM FOR KATIA AND MAURICE 

KRAFFT, Film.

This documentary explores the legacy 
of French volcanologists Katia and 
Maurice Krafft, who were killed 
by an eruption in Japan in 1991. 
These images, on the left, show the 
aftermath of the eruption of Eldfell, 
in 1973 in Heimaey, Westman Islands 
/ Vestmannaeyjar, Iceland. After the 
eruption, the islanders used heat 
from the cooling lava flows to provide 
hot water and to generate electricity. 
They also used some of the extensive 
tephra, fall-out of airborne volcanic 
material, to extend the runway at the 
island’s small airport and as landfill 
on which 200 new houses were built.
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“Two figures are approaching an oil 
well. One of them holds a lighted torch. 
What are they up to? Are they going 
to rekindle the blaze? Has life without 
fire become unbearable for them?… 
Others, seized by madness, follow suit. 
Now they are content. Now there is 
something to extinguish again.”  
Film narration by Werner Herzog.

Werner Herzog, LESSONS OF DARKNESS, 1992, film.
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The Hindu festival Holika Dahan is 
celebrated with bonfires and the 
ceremonial burning of the demoness 
Holika. This is a ritual burning of 
what is dry and dirty in order to pave 
way for new life in the Spring.

HOLIKA DAHAN FESTIVAL, India.
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MYLAR / THERMAL BLANKETS, in this image it is used to cover the Cassini 

Spacecraft as protection from the extreme hot and cold of deep space.

Mylar blankets are made mostly 
from a strong and thin plastic called 
polyethylene terephthalate, or mylar. 
The mylar is then coated with an 
extremely thin layer of vaporised 
aluminium. What results is a thin and 
flexible material that reflects most 
of the heat exposed to it. Commonly 
used by hikers, outdoor athletes, 
surgeons and first aid responders 
to keep the wearer warm in specific 
situations. They work by reflecting 
the wearers body heat, trapping it 
inside the blanket.
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Wind towers are traditional 
architectural structures found in 
Middle Eastern countries, particularly 
in Iran. In essence, a wind tower 
is a tall, chimney-like tower with 
multiple openings at the top. As 
wind flows over the tower, it creates 
a negative pressure inside, drawing 
hot air out of the building and 
replacing it with cooler, fresher 
air. This passive cooling method has 
been used for centuries and is still 
relevant today, especially in areas 
with limited access to electricity or 
air conditioning.

WIND TOWERS, Iran. 
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Fischli and Weiss, THE WAY THINGS GO, video, 1987.
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Peter Zumthor, BRUDER KLAUS FIELD CHAPEL, Germany, 2007.
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Excerpt from Mateo, Josep Lluis, and Florian Sauter. EARTH, WATER, AIR, FIRE: 

THE FOUR ELEMENTS AND ARCHITECTURE. Actar D, 2014.
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Walter de Maria, LIGHTNING FIELD, 1977.

The Lightning Field, created in 
1977 by American sculptor Walter 
De Maria, is a Land Art installation 
in the remote western New Mexico 
desert. Consisting of 400 polished 
stainless-steel poles arranged in 
a one-mile by one-kilometer grid, 
each pole is two inches in diameter, 
reaching an average height of 20 feet, 
7½ inches. Positioned 220 feet apart 
with solid pointed tips defining a 
horizontal plane, the installation 
is meant for both viewing and 
walking, encouraging an extended, 
immersive experience.
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THE TOBA FIRE FESTIVAL, Japan.

Toba no Himatsuri, the Shinto ritual 
of Toba Shinmei Shrine, has been 
practiced for about 1,200 years. 
Annually on the second Sunday in 
February, Toba Shinmei Shrine in 
Nishio City hosts a fire festival, 
featuring two 5-meter, 2-ton “Suzumi” 
torches. After purification rituals 
in the sea, the festival’s spectacle 
occurs in the evening, as the 
Shin-otoko leaps into the blazing 
“Suzumi” to retrieve the sacred tree, 
symbolizing a divine competition. 
This intense spectacle showcases 
fearless participants challenging the 
flames in a captivating display.
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Cai Guo-Qiang, MOUNTAIN RANGE, 2006. Gunpowder on paper, mounted on 

wood as a six-panel screen. 

The artist developed an innovative 
method for controlling explosive 
gunpowder paintings on large paper. 
After creating the painting, he 
placed it on the ground, distributed 
gunpowder, and strategically 
positioned fuse lines along his 
sketches. Detonations occurred 
under a cover, increasing pressure 
and preventing excessive burning. 
The resulting images, like “Mountain 
Range” in this exhibition, balance 
powerful explosions with delicate 
control, evident in carefully 
calculated blackened areas and 
intricate gunpowder veins.
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Cai Guo-Qiang, WHEN THE SKY BLOOMS WITH SAKURA, 2023, daytime 

fireworks event, Iwaki, Japan.
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GLASS AND HEAT
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———————————————————————————
�GLASS BLOWING 
Before starting the glass blowing 
process, the glass is placed in a 
furnace that heats it to a temperature 
of 1400 – 1600°C (depending on the 
type of glass used), making it soft 
and malleable. Next, the glass is 
gathered by inserting one end of the 
blowpipe into the furnace and rolling 
it over the molten glass until a “gob” 
of glass attaches to it. The next 
step is to roll the molten glass on a 
flat metal slab called a marver. The 
marver acts as a way of controlling 
the shape and temperature of the 
glass. The glass is taken back 
and forth from the marver to the 
glory hole, a hot chamber used to 
reheat the glass, in order to make it 
malleable again. To give the glass 
colour and design, the “gob” can be 
dipped in crushed coloured glass. 
After colouring, it is taken back to 
the marver where it is rolled again. 
To give the glass its final shape and 
size, it is blown into with a blowpipe, 
creating a sort of bubble of glass, 
and manipulated using a range of 
tools, such as a cast iron cupping 
tool, folded wet newspapers and 
wooden boards. To carry out this 
process, the blowpipe holding the 
glass must be placed on a steel stand. 
Then, the glass artist has to blow into 
the blowpipe while rotating it at the 
same time. Throughout this process, 
the glass needs to be continuously 
taken to the glory hole to be reheated 
because blowing it cools it very 

quickly. The final step is to remove 
the glass from the glass pipe. To do 
this, steel tweezers called jacks are 
used to separate the bottom part of 
the blown glass while rotating the 
blowpipe. Thanks to the separation 
with the jacks, the glass can be 
removed from the blowpipe with one 
solid tap. The last step is to take the 
blown glass to an annealing oven, 
which allows the glass to cool slowly 
over several hours, as it is highly 
perceptive to cracking when exposed 
to rapid temperature changes.
Blow Moulding  A gob of molten glass 
is gathered onto the opposite end 
of the blowpipe and a little air is 
blown into it through the tube. This 
preliminary shape is then lowered 
into a mould and inflated by blowing 
until it has assumed the desired 
shape and pattern of the mould. The 
mould may be constructed from one 
disposable piece, in which case it is 
broken off the glass piece, or it may 
be made from two pieces and able to 
open, which allows the mould to be 
removed and reused.

———————————————————————————
�CASTING KILN CASTING
The process of heating glass above 
or inside a refractory mould until it 
melts and fills the void. First, the 
mould is placed in a kiln and filled 
with pieces of glass (normally 
recycled glass). The furnace is 
heated gradually, up to 1400°C. At 
this temperature, the glass melts 
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and fills the mould, and bubbles 
rise to the top. The furnace is then 
gradually cooled, over about 12–14 
hours to prevent the glass from 
cracking. Once at room temperature, 
the mould can be removed leaving 
the cast which has taken the shape 
and texture of the mould. There 
are two types of moulds that can 
be used in kiln casting: open-faced 
or closed/ semi-closed. When using 
an open-faced mould, your finished 
piece will be a reverse-relief,  
bas-relief, pâte de verre, thick-block 
or box castings. When using closed 
or semi-closed moulds, you will be 
able to make full sculptural pieces. 
Sand Casting  When sand casting, 
a design is placed or carved into 
treated serpentine sand to create a 
mould. Then, using a ladle of molten 
hot glass, the glass is poured into 
the sand mould and given time to 
cool. Once the glass is cool to 
touch, the sand can be pulled away 
to reveal a solidified casting with 
a rough textural finish, which can 
then be polished.
Lost Wax Casting  Using this method 
of glass casting captures finer 
details. First a design is created in 
wax before building a mould around it. 
The wax can be shaped with texturing 
tools, in order to effectively sculpt 
and carve unique designs in wax. For 
the mould that goes around the wax, 
it is possible to create your own 
by combining equal measures of 
plaster and silica. Plaster gives the 

mould support and silica has a high 
refractory, so it can withstand a lot of 
heat. After embedding the shape into 
the mould mix and allowing it to set, 
the piece is heated which melts the 
wax inside, leaving a cavity. It is then 
placed into a kiln and heated, where, 
at the right temperature, molten glass 
flows from a reservoir into the mould. 
The critical stage of the process 
occurs as the glass cools and the 
molecules bond and the glass anneals, 
which prevents possible breakage in 
the future. In this way, the annealing 
phase (controlled cooling) takes days 
if not weeks, depending on the size of 
the sculpture.

———————————————————————————
�THERMOFORMING / SLUMPING 
Thermoformed glass is glass that has 
been heated to a temperature where 
it becomes soft and then moulded 
via gravity over a shape, in order 
to form it and give it a texture. It 
is a process that is better suited 
for making flatter objects, such as 
glass countertops, tables and related 
materials. First, a mould is made 
usually in iron, stainless steel or 
refractory ceramic. The glass panels 
are then cut to a size slightly larger 
than the mould. Once the glass is cut, 
it is brought to a kiln and placed on 
top of its relative mould. The kiln is 
heated to about 843°C and the glass 
starts to soften thus taking the shape 
and texture of the mould it is placed 
on top of. 
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———————————————————————————
�POURED GLASS 
It is possible to pour glass in a 
range of decorative ways. One such 
technique is called Trailing, where 
the worker pours glass threads, 
often in a contrasting colour, around 
a free-blown glass shape as it spins. 

———————————————————————————
�FUSING 
Fusing is the bonding of compatible 
glass pieces together via heat, at 
around 818°C, and gravity in a 
kiln. You can fuse stacks of glass 
together or glass pieces cut and 
placed side by side, which allows 
the possibility of cutting the glass 
pieces into intricate designs.
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MATERIAL GESTURE: GLASS, Studio Anne Holtrop, ETH, HS22.
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HEAT AND METALS 
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———————————————————————————
�SAND CASTING 
Sand casting is a metal shaping
process that starts with creating 
a model of the desired object 
out of wood or metal. This model 
is surrounded by sand, forming 
a mould. After removing the model, 
the resulting hollow space in the sand 
mould represents the shape to be 
cast. Molten metal, often aluminum or 
bronze, is then poured into this mould 
and left to cool and solidify. Once 
the metal has hardened, the mould is 
opened, revealing the metal casting. 
Sand casting is one of the most 
popular and simplest types of casting, 
and has been used for centuries. Sand 
casting allows for smaller batches 
than permanent mould casting and at 
a very reasonable cost, but exhibit a 
rougher surface finish compared to 
other casting methods and is not the 
best method to cast detailed surfaces.

———————————————————————————
�LOST WAX CASTING 
The investment casting process
commences by injecting wax into a 
mould, which solidifies to create a 
wax model. Subsequently, this wax 
model undergoes multiple layers of 
coating with a ceramic material. The 
ceramic-coated assembly is subjected 
to heat, causing the wax to melt away 
and leaving behind a ceramic mould. 
Molten metal is then poured into 
this mould, allowed to cool, and the 
ceramic material is removed to unveil 
the final metal casting.

———————————————————————————
�DIE CASTING 
In the die casting process, molten 
metal is compelled under high 
pressure into machined mould 
cavities, typically created in dies. 
This method involves the utilisation of 
two substantial, movable non‑ferrous 
metal components that tightly close 
together under high pressure. The 
molten metal is introduced into the 
die, and once it solidifies, the metal 
components are separated. While 
die castings are predominantly 
crafted from nonferrous metals like 
zinc, copper, and aluminum‑based 
alloys, the possibility of ferrous 
metal die castings exists. This 
technique is particularly well‑suited 
for applications requiring 
numerous small to medium‑sized 
parts, characterized by precise 
details, a refined surface quality, 
and dimensional consistency.

———————————————————————————
�THERMAL EXPANSION IN METAL 
STRUCTURES
These examples showcase how heat 
can be used to modify architectural 
materials for various purposes, 
including shaping, dynamic 
adaptability, and accommodating 
thermal changes.
Material  Metals, such as aluminum or 
steel, experience thermal expansion 
when heated.
Heating  The metal component 
is subjected to heat, causing its 
molecules to gain energy and expand.
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Assembly  During assembly, 
allowances are made for the 
anticipated expansion, ensuring that 
the structure remains stable at 
various temperatures.
Cooling  As the metal cools, it 
contracts back to its original size.

———————————————————————————
�FORGING  
Forging involves shaping a material, 
typically by striking it with a 
hammer or pressing it with a die. 
The material is often heated before 
forging to enhance the process, it 
remains solid throughout. Examples 
of products crafted through forging 
include kitchen knives and various 
knife blades.
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LOST WAX CASTING
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MELTING POINTS OF METALS IN CELSIUS

METALS CELSIUS

Wrought Iron 1482–1593

Carbon Steel 1370–1593

Cast Iron 1127–1204

Brass Red 990–1025

Brass Yellow 905–932

Titanium 1670

Stainless Steel 1510

Nickel 1453

Iron Alloys 1370

Steel 1205

Copper 1084

Bronze 913

Aluminium 660
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SOLIDIFICATION SHRINKAGE OF VARIOUS METALS

METAL PERCENTAGE

Aluminium 6.6

Copper 4.9

Magnesium 4.0 or 4.2

Zinc 3.7 or 6.5

Low Carbon Steel 2.5−3.0

High Carbon Steel 4.0

White Cast Iron 4.0–5.5

Gray Cast Iron -2.5–1.6

Ductile Cast Iron -4.5–2.7
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KILN FIRING
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———————————————————————————
�SMALL SCALE AND LARGE SCALE 
KILNS
A kiln is constructed using refractory 
(non-melting) materials to build a 
chamber. Heat generated within this 
chamber and the pieces undergo 
the firing and subsequent cooling 
processes. Although clay can be 
fired in an open flame without the 
need for a kiln, kilns are best for 
achieving elevated temperatures. 
Additionally, they offer precise 
control over temperature 
fluctuations, safeguarding the ware 
from the challenges posed by the 
firing process.

———————————————————————————
�TUNNEL KILN 
The Tunnel Kiln is a firing kiln
that is constructed on-site and 
operates by transporting products 
on kiln cars through the furnace. It 
delivers labor and energy savings, 
and can reduce the amounts of fuel 
used and amounts of CO2 emitted.

———————————————————————————
SAWDUST KILN PROCEDURE 

1   �Place a layer of sawdust in 
the base of the kiln. Lay a 2-layer

clay brick base, and stack brick 
walls around the base building a box 
structure, keeping the kiln open on 
the top. Place a layer of sawdust in 
the base of the kiln.

2   �Place the pieces to be fired in 
the kiln and surround them with

sawdust. If you wish the fire to 
proceed fairly slowly (the safest 
option), pack the sawdust fairly 
tightly around the pieces. Cover the 
pieces with a layer of sawdust.

3   �Place the metal lid over the kiln, 
temporarily leaving a gap of a few

inches to create a bit of a draft.

4   �Start the fire with pieces of paper 
and let this burn for a few minutes.

5   �Close the lid of the kiln. 
During the first hour check the

fire periodically and restart it if 
necessary. After 30 minutes the fire 
should be well enough established 
to stay lit until all the sawdust 
has burned.

6   �Unload the pieces the next day 
and brush off any burned sawdust.

More detailed description at 
thepotterywheel.com/sawdust-kiln
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DIAGRAM OF BRICK/CERAMIC TUNNEL KILN SYSTEM
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SMALL SCALE, HOME MADE SAWDUST KILN
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———————————————————————————
TRADITIONAL BRICK KILN, INDIA 
The process begins with the collection 
of suitable clay from local sources. 
This clay is then mixed with water 
to achieve the right consistency. 
The prepared clay is shaped into 
individual brick moulds. Traditional 
moulds are often wooden frames 
that give the bricks their desired 
size and shape. The freshly moulded 
bricks are set out to dry in the sun 
for several days. This step is crucial 
to remove excess moisture from the 
bricks and prepare them for firing.
Once the bricks are adequately 
dried, they are arranged in a specific 
pattern inside the brick kiln. The 
arrangement is designed to facilitate 
even firing. The firing process 
involves heating the kiln to high 
temperatures to harden the bricks. 
Traditionally, the kilns are fueled 
by various materials, such as wood, 
coal, or agricultural waste. This 
firing process can take several days.
After the firing process is complete, 
the kiln is allowed to cool gradually. 
Rapid cooling can lead to cracks 
in the bricks. Once the kiln has 
cooled down, the hardened bricks 
are carefully unloaded. They are 
now ready for use in construction.
It’s important to note that traditional 
brick-making methods are labor-
intensive and often lack some of 
the efficiency and environmental 
considerations found in modern 
brick production. However, these 
traditional methods are deeply 

ingrained in local practices and have 
sustained communities for centuries. 
Efforts are being made in some 
regions to introduce more sustainable 
practices and technologies into 
traditional brick-making processes to 
reduce environmental impact.

———————————————————————————
BAKED IN SITU EARTH HOUSES 
These residences are designed 
to house 15 children and 5 foster 
parents. The construction of this 
project incorporates an innovative 
technique pioneered by Ray Meeker 
of Golden Bridge Pottery. This 
method involves crafting a mud 
house in situ and then baking it 
to achieve durability. Termed as a 
fired house or fire-established mud 
house, this construction essentially 
entails using mud bricks and mud 
mortar to build a structure, which is 
then baked as a whole to attain the 
strength comparable to that of bricks.
The interior space of the structure 
is filled with additional mud bricks 
or other ceramic products, such as 
tiles. The entire structure is then 
fired, resembling a kiln process. In 
traditional kilns, approximately 40% 
of the generated heat is absorbed 
by the kiln walls. However, in this 
unique technology, the house itself 
serves as the kiln, and the ’heat 
loss’ is intentionally directed to 
fire the house and fortify it against 
water damage.
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———————————————————————————
TRADITIONAL KILN FIRING: 
CHARCOAL PRODUCTION IN
SWITZERLAND
“Köhlern” involves the methodical 
burning of wood in a kiln to yield 
charcoal. The rural community 
of Romoos in the Lucerne 
municipality of Entlebuch stands 
as the last bastion of professional 
charcoal producers in Switzerland, 
who engage in this traditional 
craft to supplement their income. 
The hilly Napfbergland region has a 
longstanding tradition of charcoal 
production, dating back centuries. 
Due to the inaccessibility of forests 
by road, the local population turned 
to charcoal production, leading to 
the discovery of over 200 historical 
charcoal production sites in the 
Romoos community alone.
The most arduous phase of the 
process involves setting up and 
preparing an outdoor kiln. Layers of 
discarded wood are meticulously 
stacked to form a pile measuring 
around four meters in height and ten 
meters in width. Once ignited, the 
kiln burns for approximately two 
weeks, requiring constant supervision 
from the charcoal maker. The 
final, demanding step involves 
extracting the charcoal. Using this 
method, Romoos charcoal makers 
annually produce around 100 tonnes 
of charcoal. Historically, until the 
1980s, their charcoal found its 
way to the steel industry. With the 
decline in that sector, the focus of 

charcoal makers has shifted to the 
barbecue coal market.
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TRADITIONAL BRICK KILN, India.
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Anupama Kundoo’s baked in situ EARTH HOUSES, Volontariat Home for 

homeless children, India, 2008–2010.
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Stills from the film: KOHLERNACHTE, 2017, Robert Muller, Switzerland.
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Smiljan Radic, EXTENSION TO A CHARCOAL BURNER’S HOUSE,  
Culipran, 1999.

“We came across some kilns that had 
been used to produce charcoal on 
the dry coast. They looked like partly 
buried spheres. The hawthorn wood 
burning process ends up solidifying 
their domes, which are transformed 
into veritable pieces of pottery.” 
Smiljan Radic

Inspired by a small clay dome used 
by local villagers for charcoal 
burning, Radic consulted the help of 
the 90 year old man who built it to 
create a new hut for burning. The 
walls are constructed in sections by 
compacting hewn thorn-wood, clay, 
and straw. After each assembly, the 
formwork is burned to bake the clay, 
and the process is repeated until the 
structure is complete. Small openings 
are strategically placed for flame 
heat control. Balancing sculpture and 
architecture, the project prioritizes 
Radic’s fascination with traditional 
local building processes for 
contemporary applications, 
emphasizing functionality 
over aesthetics.
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STEAM BENDING (WOOD) 

Japan: MAGEKI 
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In this images, the mageki (wood 
bending) technique is demonstrated 
by manually bending the tree cutting 
around a larger tree section, after 
it has been boiled in water. The tree 
cutting goes back and forth from the 
steaming pan, each time the artisan 
is able to bend it slightly more. At a 
certain point they add a string brace, 
to hold the bended shape in place 
while it cools. 
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youtube.com/watch?v=I8gZxXsXAqA

In this video, the mageki (wood 
bending) technique is demonstrated 
within a woodworking workshop in 
Hida, showcasing its application on 
a singular, solid wood piece. The 
process begins with steaming the 
wood, followed by bending it using 
a mechanical press, and finally, 
securing it in a mould for drying 
and solidification. Throughout 
these steps, craftspeople practicing 
mageki diligently monitor the wood’s 
condition. Ensuring a delicate 
balance is maintained is crucial; 
if the wood is excessively dry, it 
risks breaking during bending, while 
excessive moisture can lead to a loss 
of shape during the bending process.
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ROCK FORMATION
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———————————————————————————
ORIGIN OF THE CORE’S  
CONCENTRIC LAYERING
The Earth formed around 4.3 to 
4.5 billion years ago through the 
accumulation of planetesimals like 
meteorites and asteroids. In the 
final stages, a miniplanet collided 
with the Earth at a glancing blow, 
resulting in the creation of the 
Moon. If the impact had been direct, 
the Earth might have shattered. 
The stratification of the Earth into 
dense core, intermediate mantle, 
and light lithosphere indicates a 
molten stage early in its history. 
This molten state, caused by factors 
like meteorite impacts, the moon’s 
impact, and radioactive decay, led 
to material differentiation.
Around 4.3 billion years ago, the 
Earth would have appeared as a 
glowing red hot ball of magma. 
Geological activity today is a result 
of the initial heat source during 
Earth’s formation, intensified by 
ongoing radioactive decay. While the 
Earth’s heat engine ran faster in its 
early years, it is gradually cooling. 
Despite the current geological 
activity, the Earth is cooling off, 
and over time, there will be less 
heat to escape until it eventually 
experiences a heat death.

———————————————————————————
�COOLING HISTORY OF PLANETARY 
BODIES
Around 4 billion years ago, the Earth 
had cooled sufficiently for its outer 
layers to solidify, giving rise to 
oceans. Flying past the Earth during 
this period, one would observe a vast 
ocean from pole to pole, with sporadic 
volcanoes but no continents – a scene 
reminiscent of 3.8-4.0 billion years 
ago. The oldest rocks, dating back to 
3.96 billion years, contain evidence 
of sedimentary rocks indicating 
the presence of water.
The Earth’s core, still molten with 
iron-nickel remnants from its early 
melting, is crucial for maintaining 
geological activity. Without this 
internal heat, essential features such 
as continents, volcanoes, mountains, 
oceans, and likely life would not 
exist on Earth, rendering it a barren 
planet like Mars or the Moon.
Unlike small planetary bodies 
like the Moon, which becomes 
geologically inactive within a few 
hundred thousand years, the Earth’s 
larger size allows multiple heat 
escape mechanisms. The Moon, for 
instance, lost heat through volcanic 
activity induced by meteorite 
impacts, forming mare areas visible 
from Earth. Heat also escaped through 
conduction, although rock’s poor heat 
conductivity means larger planetary 
bodies rely on alternative heat 
dissipation methods.
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———————————————————————————
�TYPES OF ROCK 
Rocks are confined to the earth’s
crust, which is the thin, light outer 
solid skin of the earth, ranging in 
thickness from 40–100 kilometres 
(25 to 62  miles) in the continental 
blocks to 4–10 kilometres in the 
ocean basins. Underneath the earth’s 
crust is another layer of mostly 
solid rock, called the mantle.Rock 
is always being formed, worn down 
into pieces and then formed again. 
This is called the rock cycle. Rock 
wears down through erosion. Pieces 
of rock then settle and slowly become 
sedimentary rock. If sedimentary 
rock becomes deeply buried, it may 
melt into magma. Then the magma 
may return to the surface as igneous 
rock. Deeply buried rock may also 
become metamorphic rock. The rock 
cycle takes many millions of years.
Rocks are broadly classified into 
three types: igneous, sedimentary 
and metamorphic. This classification 
is made on a basis of origin and does 
not take into account mineralogic 
composition or physical properties. 
These names describe how each type 
of rock was formed.
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CRUST, MANTLE, OUTER & INNER CORE

CRUST, MANTLE, OUTER AND INNER CORE
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12

1   Uplift and exposure
2   �Weathering, erosion and 

deposition
3   Sediments
4   Sedimentary rocks
5   �Metamorphism (heating and 

pressure)

6   Metamorphic rocks
7   Melting
8   Magma
9   Igneous rocks (intrusive)
10 Cooling
11 Solidation 
12 Igneous rocks (extrusive)

127



PB



READER

Earth, Water, Air, Fire: The Four Elements and Architecture

Thermal Delight in Architecture

131

141

129



131



EARTH, WATER, AIR, FIRE:  
THE FOUR ELEMENTS AND 
ARCHITECTURE
Mateo, Josep Lluis, and Florian 
Sauter. Actar D, 2014.

131



132 133



133



134 135



135



136 137



137



138 139



139



141



THERMAL DELIGHT IN ARCHITECTURE
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TEAM 

ANNE HOLTROP
Professor. Present every two weeks on Tuesday and Wednesday.

STEPHAN LANDO
Teaching Assistant for Master Thesis. Present on selected weeks and at 
mid‑term and final reviews.

GRACE PRINCE 
Research Assistant in Design Studio. Present on selected weeks and at 
mid‑term and final reviews.

YUIKO SHIGETA
Teaching Assistant in Design Studio and responsible for the workshop and 
model-making activities. Present every week on Tuesday and Wednesday.

ARTURO LÓPEZ AYALA
Teaching Assistant in Design Studio. Present every week on Tuesday and 
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PHILIP STÖCKLER
Teaching Assistant in Design Studio. Present every week on Tuesday and 
Wednesday.
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student assistants:
Jim König
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graphic design:
Tomáš Celizna i.c.w. Martina Vanini

studio location: 	 Rickenstrasse 20, 8050
office location:		  HIL D 33

assistants:
Stephan Lando
Grace Prince
Yuiko Shigeta
Arturo López Ayala
Philip Stöckler 

lando@arch.ethz.ch
prince@arch.ethz.ch

shigeta@arch.ethz.ch
lopezayala@arch.ethz.ch

stoeckler@arch.ethz.ch

+39 347 648 45 16
+41 78 222 24 23
+41 76 536 74 80
+34 602 11 34 90
+49 171 266 73 46
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PURIFICATION

REFUGE

COMFORT

DANGER

RITUAL

TO BOIL

TO MELT

TO BURN
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