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Climate Change Impact

Possible future sea levels for different greenhouse gas pathways

tide-sauge

observations \

Low
2000 sea level

Change in sea level (meters)

2100

temperature
From 1880 to 2012, the
average global temperature
increased by 0.85°C
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sea level rise
2065: 24-30 cm
2100: 40-63 cm

global warming 1.5°C // 2°C
Extreme changes: heatwaves,
heavy precipitation > flooding,
droughts, tsunamis and tropical
cyclones, sea level rise
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Global net human-caused
emissions of CO, would need to fall
by about 45 percent from 2010
levels by 2030, reaching ‘net zero’
around 2050.
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Climate Change ‘
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population (city) population (total) population in 2050 Helsinki will grow and
2020: 635000 2020: 1.3 mil. -450°000 native speaker transform into an
2050: 840°000 2050: 2.0 mil. +490°000 foreign language international hub
+32% +53%
4
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Global land use for food production

2020 2050
1 1

) 71% Ocean
Earth’s surface 361 Million km?

1. | o
Land surface 1% Hab'.t.abiez land  pesertiicationt |***%,5i [19% Barren land
104 Million kin' Sea level raise : s | oo g e
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Habitable land
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1.5m k[ 1.5m km’

Agricultural land

Global calorie supply

S _

UN Food and Agriculture Organization (FAO), 2019
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Climate Change

Loss of Biodiversity
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Liam Young: Planet City, 2021
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Can an increase in quality of life be maintained
as population densities increase? What role will
nature, in the widest sense, play in such an

convergence of architecture and landscape

The studio is a design-oriented reflection on
‘new nature’: a mix of technology and the
natural, emphasizing nature's make-ability and
artificiality.

Pia Fricker, Professor of Computational Methodologies

Jrr— Studio Lect 1
. Al CME= e Toni Kotnik, Professor of Design of Structures udio Lecture

14.9.2021




‘Stefano Boeri: Bosco Verticale
Milano, Italy, 2014
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Super Trees, Gardens By the Bay

' Singapore, 2012
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Living Root Bridge. Meghalaya, India
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The studio emphasizes the exploration of Q. >
organizational patterns on various levels of ‘
abstraction and scale through the integration of ‘
computational methods and workflows. &

LI I
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nature as dynamic pattern of interaction

barchans sand dune
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Tina Cerpnjak
at Design of 1Ci
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design as dynamic pattern of interaction

Tina Cerpnjak: Formal diffusions. Agent-based-systems in the
context of architectural space making, Master Thesis, 2021
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Kane Borg

PhD student in Design of Structures
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Kane Borg: Evolutionary optimisation techniques applied to
structural trusses, Master Thesis, 2017
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design as dynamic pattern of interaction
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Luka Piskorec : Explorations in Lattice Algebra
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ARK-E551801 Didital Speculative Urbanism
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Aalto University
Design of Structures.

Al CME

MID TERM REVIEV

- XL
PHYSICAL EXPLORATION

20
Pia Fricker, Professor of Computational Methodologies
Toni Kotnik, Professor of Design of Structures

Studio Lecture |
14.9.2021

20

9/14/2021

10



An element, we take it, is a body into which other bodies may be analysed, present in them
potentially or in actuality (which of these, is still disputable), and not itself divisible into bodies
different in form. That, or something like it, is what all men in every case mean by element.

Aristotle: On the Heavens

fire water air earth

Giuseppe Arcimboldo: The four elements, 1566
allegories of the antique four elements about the creation
of harmony from chaos by the careful arrangement

21
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evaporative/adiabatic cooling

¢ : .
energy water hot air 1[ D[“[I air inlet
v (gas) il

|| porous clay vessel

d I || filled with water

| veokithii AN |ovanorative cooli

> > najural venilation cvaporative cooling|
warm air cold air \ x
cold air g4

water
(fluid)

evaporative cooling as principle for wind towers
in traditional Iranian architecture
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evaporative/adiabatic cooling

energy water

(gas)
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cold air
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warm air

water

(fluid)

evaporative cooling as principle for wind towers
in traditional Iranian architecture

23
Pia Fricker, Professor of Computational Methodologies .
“Toni Kotnik, Professor of Design of Structures Studio Lecture |

A”DS e AICM

23

by
S

24
Pia Fricker, Professor of Computational Methodologies Studio Lect I
A’DSasve . ATCM Toni Kotnik, Professor of Design of Structures e e 2001

24

9/14/2021

12



9/14/2021

from

nature as dynamic pattern of interaction
to

design as dynamic pattern of interaction
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case study

Gardens By the Bay
Singapore, 2012
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Gardens By the Bay|
Singapore, 2012
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harvest rainwater and solar energy

integrated with the conservatories to serve
as air intake and exhaust towers that help
mitigate ambient temperatures by absorbing
and dispersing heat

Ochurmidifed st to

semesrvstery ond bedings Gardens By the Bay, Supertrees
Singapore, 2012
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The shape of the Cool Moist Biome is in
by the artificial mountain > moisture.

l - L SR o

max sunlight > max plant growth

form follows function

The Cool Dry Biome shape is informed by the
need of large plan surface area for planting.
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Gardens By the Bay, Singapore, 2012|
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Flower Dome section, also known as the cool-dry biome. This conservatory is maintained at a
temperature and humidity suitable for growing European plants (25°C and 65% relative maximum
humidity during the day). Air is introduced for cooling at ground level through integrated slots in
the internal structures. Liquid desiccants are used to remove moisture from the air prior

to cooling by chilled water. The desiccants are regenerated using a combination

of waste heat from a biomass CHP system and solar energy. Additional

radiant cooling is incorporated in pathways to absorb incoming - o
solar radiation and return air is drawn from high levels in

the space back to the plant in the basement

Return air duct to reuse cold air 7. Underfloor supply duct

e

2. Hot air purged to outside via openings in facade 8. Fabric cooling to all hard flooring

3. Active shading on exterior of facade 9. Displacement grilles at regular intervals

4. Displacement ventilation integrated to planting areas 10. Motorised mounted impulse fans to ensure air velocity is 0.5 - 1m/s

5. Airintake 11. To energy centre

6. Air handling plant rooms contain both supply and extract 12. Desiccant conditioner to deh ity o Eyre Archiledis: Canservatories

air handling units Gardens By the Bay, Singapore, 2012
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. Wilkinson Eyre Architects: Conservatori

Gardens By the Bay, Singapore, 201
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e TORNREETE. A eI
de-humidified air in dome

minimizing of solar heat gain
Y AT T R N T

plants for shading

¥

o

included the specification of solar protective g
internal flora to create shading and natural
zones naturally comfortable for visitors. The h

amount of daylight (daylight transmittance 0.7

the radiant concrete floor, whereas fresh air is
provided through mechanical yet efficient
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evaporative/adiabatic cooling

Space conditioning relies on both passive and active
technologies. Optimizing the building envelope

value 0.35) with low-emissivity properties, using the

stratification of temperature, keeping the occupied

assures growth and flowering of the respective plants.
Space conditioning is performed through activation of

displacement ventilation - at occupant level only.

[ b . ¥ 2 T .
cooling of occupied zone onl : [l _—

l <=
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Wilkinson Eyre Architects: Conservatories|
! Gardens By the Bay, Singapore, 2012
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Wilkinson Eyre Architects: Conservatories|
Gardens By the Bay, Singapore, 2012
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create Mediterranean zone in
tropical zone

evaporative/adiabatic cooling
de-humidified air in dome

cooling of occupied zone only

minimizing of solar heat gain

plants for shading

adapt to arid zone

evaporative/adiabatic cooling
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Earthrise, 24 Dec 1968
William Anders, Apolllo 8
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Umwelt
concept of mutual benefit
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umwelt of

If the flower were not bee-like the organism

And the bee were not flower-like
The unison could never be successful

Uexkiill: The theory of meaning

Jakob Johann von Uexkdill

environment as network of relationships 1864-1944
38
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Modern Architecture

e
environmental concept

The roof gardens. The flat roof demands in the first place systematic
utilization for domestic purposes: roof terrace, roof garden. On the
other hand, the reinforced concrete demands protection against
changing temperatures. Over-activity on the part of the reinforced
concrete is prevented by the maintenance of a constant humidity on
the roof concrete The roof terrace satisfies both demands (a rain-.
er of sand covered with concrete slabs with lawns in the
e earth of the ﬂowerbeds in direct contact with the Iayer

luxuriant Ve

Le Corbusier: Five Points
Towards a New Architecture,
1924

Le Corbusier: Villa Savoye
Poissy, France, 1931

39
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Modern Architecture

40
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Modern Architecture

environment as the other

'
. 1 i v

Every country builds its houses in response to its climate. At this moment of general
diffusion, of international scientific techniques, | propose: only one house for all
countries, the house of exact breathing. The Russian house, the Parisian, at Suez or in
Buenos Aires, the luxury liner crossing the Equator will be hermetically sealed. In winter
it is warm inside, in summer cool, which means that at all times there is clean air inside
at exactly 18°. The house is sealed fast! No dust can enter it. Neither flies nor
mosquitos. No noise!”

a1
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Le:Corbusier, lecture in Buenos Aires, 1929 ~

=5

e e

Le Corbusier: UNO Headquarter,
New York, USA, 1952
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Umweltecture

architecture as part of the umwelt

architecture as benefit for nature

architecture for the anthropocene

man is the dominant geo-physical impact on earth and with this
. comes the responsibility for planet earth

the anthropocene, the time of man, implies a thinking beyond
the human, the post-human

a2
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Earthrise, 24 Dec 1968
William Anders, Apolllo 8
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Performative Patterns of High Density

Sustainable visions between architecture and landscape

sustainability as chance

J N

The studio is a design-oriented reflection on

‘new nature’: a mix of technology and the
natural, emphasizing nature's make-ability and ; :
artificiality. & ‘ . i o o i of s

hitecture and ¢

Numbor of participants! max 30
Time: teaching T

Teaching team: Tina Cerprjak.Luka Piskorec, Kane Borg (all
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Assignment #1: SUN - WIND - WATER

Task: Explore the physical behaviour of your
assigned phenomena: sun, wind or water. Each of
these phenomena interacts with the field of
architecture through different forms, behaviour and
stages of matter.
1te Formalized Process

Study at least 3 particular physical articulation of your o ol el o s o
phenomena and extract the most relevant knowledge | phenomena
onto the knowledge template. Enrich the explanation | Adsbaic/ Baperair osing : @ :;
of the underlying physical principle through diagrams E—

and relevant examples.

through e evporaton of vacer

Your findings are the starting point for fUrther 5o =
research and discussion into those conditions and

parameters

relevant

the computational possibilities to modify and to " Possible applications
manipulate matter as a generative design cold air
component. e
) —_—
Format: Group work ~~ 7
Deadline: Monday 20.09.2021/18.00h, MyCourses — #~"~
waier (fluid)
3,":‘..,w.¢..:‘wd.,_...,~m.:::., -
oo = 1ot e S, e -
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