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Introduction

Give them a tool

Simone Giostra

if you want o fesch paople 3 new way of thinking.
gon't bodher fo teach tham. Incfead, give them & foal
{Buckmiinster Ful ler)

| discowered CAD software while working an my thesis pre-
jeit over 20 years age. | had used & shamp pendl to daw a
full, 25-board construction st on mylar, a durable plastic
substrate that was in vogue at the time amang design oo
grioscenti, Over the murse of a redusive month, | took on
retracing every drawing with a mouse, uriil | had an exad
digital copy of the entire set of percil drawings—and | never
went back. My generation was probably the kst oneto know
architecture before the computer-and the first ane to enjoy
the mmp=titive edge bought by digital toaks. Empowsred
by a vany sarly AuteCad releass, | could taks on responsibili-

fies, both in the office and an the construction site, thatwers
far beyond the typical duties of arecent graduate.

The so-called digital revalution have emposered each
new generation with the tools to design and mrstruct in-
creasing iy comiplex systemns since. Inberestingly, these new
powerful tools are coming to fuition in the midst of an
envirsnmiental orisis of unprecedented proportions, giving
architedts the cpporbunity to play & central mle in saling
the enengy risis.

(limate change poses an intirsiclly mult-scale and
moss-disdplinary challenge, one that is difficult to even
comprehend, since it unfolds at a slow pace and irwclves
many interrelated scales Today, digital design tooks allw
us to detect, measure and visual ise the enengy forces trans
forming our envirenment-forces that wers largely invisible
1o the a chitedt's eye until two decades ago.

The effect of the new digital regime on the profession, how-
ever, has besn a gradual drifting towards extravaganit and
often wasteful desian propositiors. By and large, the flaur-
ishing of a new formal wocabulary, enabled by digital tonls,
rarely transkates into buildings that perform better,

With erergy efficiency and rational use of resources becom-
ing the owerriding mncems in both new constnadion and
retrofits, anchitects have been gradually margi nalised in the
design and construdion process, 3 they filed 1o provide
responsibile answers to the envimnmental oisis engulfing
the plariet. &5 a result, after more than twe decades of en-
virnnmertal policies in place, achievements in snengy sav-
ings related to the buittenvimnment have been disappoint:
ingly modest. I fact, most results have been achieved dus
fo factors outside the architectural and the urban design
fields, often deploying a plethora of isalated and highly
techinical solutions.

The prajects pressnted in this bock, conduded by students
atthie Politecnios Graduate Schod of Architecturs in Mlilan,
atternpk to recast the on-going debats on sustainability fram
a pre-eminently anchitsdural position. In most @sss, they

are the result of individ usl work in response to a particular
site and a envirenmental challenge chosen by the student.
Collectively, they stat to identify a specfic, measurable re-
[atinnship betyesn geometry-the traditional domain of the
architect-and performance, particulady in the area of ener-
gy efficiency and sustainable use of materiak in buildings.

Ower the past few years, the Zerm+ Design Studia has been
experimenting with hybrid forms of computational design
ard traditional form-making, combining various perfor-
mance analysis with parametric definitiors, to irform and
support a creative design process. Mapping natural forces
shaping thesite is often the project'sfirstact, dearly illustrat-
ed by the rich, irsig hful mlour-coded maps induded in the
book. The grain and scale of the architedural structure often
reinforce these underlying pattems, as unique and appro-
priate building components respond to each data point on
the map. In many @ses, stadents use rales and algonthme
to generate forms, resuming the tradition of forminding
that consurned the best minds of an eadisrgenaration of ar-
chitects. Some projects supplement & formfinding process
with human intuition by creating a fesdbadk loop betwesn
ard kque and digital domains, Cthers explore the theorsti-
cal limits of a paemetricdefinition to mntrol the shape of &
building exdusively based on constrmins,

Each project presented here
explores the potential for
parametric design to con-
struct this one-to-one rela-
tion between environmental
forces, building form and en-
ergy performance.

Thie Studio is predicated on the support of digital consult-
ants, teaching advanced computational skills to students
with no previous experience in algorithmic design. Cigital
simulation tooks that predict the erwironmental pedor-
mance asociated o a paicular building form-such as
airflow, daylighting and sun radiation levels—are becoming
ircreasingly meare acessible and sasier W uss, providing
an intuitive andinexpensivesketch tonl 1o designems. Thess
tesls have a profound impad on the way we design build-
irgs and cties, since they provids invaluablz support at a
very early stage of the design process, when mostdedsions
are made, a5 opposed ko entening the process ata much
later stage, when the designer 5 kss willing to accept
chianges. Also, they come ata much lower cost, since they
replace the kind of quantitative advice traditiznally offered
by specialised engineering fimms.

Nesdless to say, these tools are extremely mntroversial
within more traditional academic environments, whers
they tend to be relegated o andllary fundions of primary
irtellectual processes that still promcte idess over tools.
ko, they empower a new generation of young design-
ers and disrupt the cument teaching model, which is still
largely based on the form-making tradition of the Eoole de
Eeaux As. Dutside the school, they are set o transform
professional practices as well, as fresh graduate students
experimentwith new forms of mllaboration thatbypass the
traditional apprenticeship model-a source of cheap labour
or which the success of miost corporate firms is predicted.

In this cortest, the suppart of the scheal's lsadership has
ben irstru mental to the realisation and sustainment of a
new studio culturs in emergent technalogiss and compu-
tational design at the Politemico. Students’ 2nthusiasm,
however, i the true engine for the impending rewslution.



Methodology

Landscape Narrative:
A New Methodology

Hope Strode

The field of landscape offers complementary working meth-
ods to the allied professions that are necessary when facing
dirate change, rapid urban expansion, resource scarcty,
and diminishing biediversity,. R medistes diverss sales
and serves a5 a link between the site and its broader u kan,
regioral and temitorial cortest. Additionally, and perhaps
mist impartantly, the landscape approach provides work:
ing ard represertational methods that take into account the
dynamics and flows of the immediate and larger mntext.

The mmplkeity of contemporary urban and envirenmen-
tal challenges necessitates 3 fundamental shiftin how we
design and construdt the built environment Conventional
architectural design methods, while generally embracing
the concept of 'sustairability’ have proven to be largely

ill-equipped for responding to the complexity of problems
fading the designer oday. In part this is an issue of s@le:
the architectural abjed itself & relatively limited in its abili-
1y 1o add ress broader urkan relationships, resource flows or
ecological systems”. Butitis also a failure inworking meth-
od among the design professions that continue to operate
in siloed disdplines fawouring a top-down, formi-based ap-
praach to anethatis mllaborative, oper-ended and dynam-
icin both space and tima?,

Sustainability techniques in
architecture tend to be mere
add-ons to established build-
ing forms that increase per-
formance but rarely impact
the formal notion of the ob-
ject or extend their reach be-
yond the site confines.

This i net for lack of theometical thinking around the requi-
site of cross-disciplivg ry and collaborative worki ng metheds
- ‘sustainable architecturs, 'landscaps urkanism, ecelcgi-
@l ubanism' all suggestdisciplinary hybnids that challenge
customany boundariesand op=n new operative possibil ities
- yet in practice the ovedap often remairs defined by tra-
ditional professional hierrchies and working relationships.
Urbanists and planners define the site boundaries, anchi-
tects design the building form, enginesrs optimize =ffi-
dendy and landsmpe ardhitects provide a decorative green
veil on and around the building. The result is conventional
buildings espousing sustainable features.

Context: Ecological Thinking

*Ecalogy” a5 & famewark from which we design is an essen-
tial component of landscape anchitedure today. Our under-
standing of it is not corfined to "ratural® or environmental®
contexts?, Rather it refers to the complexity of agents acting
in any environment and their unique interadions. These
agents are biotic and abiotic, uban and natural, human
ard nen-human and they produce incremental changes an
the broader system cwertime. For centuries western o ture
considersd rnature to be outside of and therefore separate
from the dty. It was sacred, foreboding, pristing, pure, wild
- something that lived independent from and was threat-
ened by the influence of humanity. The dty, on the other
hand, was the realm of man and tech nology; itwes a canker
creeping out into primeval naburs, Today we @n no longer
maks this distinction.

As urban areas expand and
population growth strains
our remaining resources, we
are forced to acknowledge
humans and their construc-
tions as an active participant
in the natural environment.

The architectural design studio Zern Plus, coordinated by
Professor Simone Ginstra, asks students to design housing
that goes beyond the building envelope to include systems
of food, enengy and waste [i.e. the FEAs) This program-
matic precept anchaors the design studio in the cross-dis-
ciplirary, where landscape is a fundamental component.
The FEWs, themsekes dyramic and operating in relation
to one another{and the human users), place the buiking

and its inhabitants within the aver-dhanging system of the
landscaps. Furthemmiors, the students wers asked to chaoss
a disturbed sits upan which to irtervene. Each site had
an existing corbext - social geclogical, ecological, urban,
dimatic, and political - which beame the structuring ele-
ment fortheir projects. The food, enengy and waste systems,
therefore, wers intimataly tisd to the contest - or "scology
- ofthe site.

Layers and Time: Representing Flows

Starting from this ecological framewark, pmject sites are
mapped in the McHargian trad ition® - separating layers of
gealogy, hydrolegy, plant communities, topog mphy, salar
exposure, urkan development, infrastnucure, pollution
and contamination - and overdapping them to reveal a new
site reading. The mapping itself beromes the first oitical
exerdse in the design process. &s tames Comer puts it in
the seminal essay The Agenoy of Mapping:

Az & reative pradios, mapoing predipitates itz most
prodiidive effecs Hholgh & Fnding that is also &
fotinding; & agemcy Fes in neither reprodiiction
nar impositian bt rather in Uncovaring mealifies
preipisly Unssen or Wnimagined, sven S00ST
seamingly exhatsted grotngs.’

More than a simple cut-and-paste of data already available,
each layer is drawn to representa particularintention of the
desigrier. The maps are closely edited for contentand cl-
ty; too much information does not allow fora dear reading
of the design strateqy, while too litle information renders
the map ussless,

Topography is often the starting point for analysis, the
ground being the bas= on which everghing else ads. i
is akso relatively static - ket us leave the process of emsion
and sedimentation, shifting tectonic plates, lava flows and
suface mining for further disoussion - until it is activated
by dynamic systems such a5 westher pattems and hydro-
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Ingical flows. The intensity of solar exposure, for axample,
varies significantly across a temain and becomes an impor
tant indicater of whers and how to build when considering
factors of food and energy production. Flows of wind and
water, for example, respond predictably totopagraphy: wa-
ter flows down hill and acoumulstes in lowsst points, and
wind speed is increased as it moves over oraround objeds
in its path . But these flows are not mrstand; we have to read
them as averages, highs and lows, which changs through-
outthe day, acrossthe seasors and cverthe decades.

It becomes clear that it i not suffident to represent many
of these layers ata fiwed point in time. Same layers are -
atively stable - geological conditions, for example, would
show littke change when represented ower the murse of 100
years. Howsver, a time-based mapping of infrastructure,
urban footprint, setlement pattems, contamination or hy
drolegical flows, would uncover great changes cver a entu-
rf. Far example, rivers and dehtas are mappsd over time to
understand and demonstrate their unique morphalogies.
Water flow and accumulation could suggest how contam-
ination might travel and s=tle agoss a site In mapping
these changes we not only idertify sitespedfic patterns
relative to flows, but they often reveal discontinuities. Thess
interns ptizns can be anthropegenic - the mnstrudion of 2
dam orthe decommissioning ofa polluting factory - or they
mizyy be natu ral, such a5 a major flocd or storm. Interest ng-
Iy, pattems are nok recovered aler an event; rather, they are
rearraniged with 2 new logic and set of dynamics.

Time-based repressntation of the landsape not only pre-
vides and understanding of the exsting conditions and
patterns, but allows for projective simulations of how the
systern might respond in the future.

Climate dhange and its effects necessitate adaptability, r=
silience, and flexibility. The built environment's filure to
b resilient in the face of recent natural disasters miakes it
dear that the mnventional, static approach to landsape,
infrastructurs and urban dewelopment cannat spond ad-

gquately to the changing environmental cond tiors and
demands. Furthermore, the cogt and time required for
landscape interventions at this scake require a long-range
phassd intervention.

Here the designer engag-
es directly with designing
pointed interventions that
activate processes and allow
them to develop over time.

"The author's hand is not always so apparent,” as Bradley
Cantrel| puts it, "It's based on talyzing events as opposed
to formalizing the results™ These processes am neither
linear nor mechanistic. They feed back on themselves oydi-
@illy, resembling ecokogical systems, which are notsef-con-
fained; they are part of greater socil, urban and hictic sys
tems thatoperate across arange of sales

The Landscape Palimpsest

The overlapping of the landscape layers, both static and dy-
namic, frame the projed namative and becomes the basis of
the site selection and design intervertion. Often as fow as
three layers are encugh to revsal the unique com plexities
of the site and focus the additional praject research. The
layering of the landscape, therefors, becomes a politial
and creative at” What then can we karn from thess lay-
ars? How might the designer interwene (or not imtervene)to
heighten, reinfore ortake advantage of existing pattems?
Could a project support orimprove an essting envirenmen-
tal systern th raugh the architsct @l intznvention?

landscaps architects have long use the palimpsest s a
metaphor forthe rchness of the layers embadied in 2 land-
scape. Defined by Anita Bemitzbaitia a5 "a senies of layers
that accumulate on a site over time, that are of differant

origins - geologic, sacia| productive - and that leave traces
behind,” the palimpsest i a "testament of the passage of
time and ta ongning cutural prcesses on the ndscape™
Thesz layers make visible the complexity and the continu-
ous dynamic processes thatact across the landscape,

When we overlap landscpe layers we prepare to write
a new narrative an the site; one that contains traces and
glements of what was already there while envisianing
entiraly new possi bilities. Here and thers we will rzad the
hand of the designer, mostly it is the traces of the flows -
sadial, ecoremic, emlegical and oyl - that will remiain.

The palimpsest is not nostal-
gic, though it does not deny
the intrinsic elements of the
past; rather it waits to be con-
stantly re-written.

Mpkss:

1.
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Prreesz, 20064 ), 22-26.

See James Comer, "Ecology and Landsope
e Agemis of Crestivity,” in G=orge F. Thomp-
son and Frederick B, Steiner, eds, Foodogical
Design and Piansdng (Hea York: John #iley
& Sang, 1997, 20- 102,

See lan McHarg, Dasign wdsh Nefwe, { Garden
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Mussum o Kstural History by the Kstural
Histary Press, 18690
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Bapks, 195, 165,
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2017 10,

Jumer Camer, "The Bgency of Mapping,
Speculation Critique and Irventian,” in Denis
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Eapks, 195,
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Staticn, Calfamia: QRO Editians, 20051
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Digital Tinkering:
Experiments in Energy Form-finding

Simone Giostra

Mter nearly 3 decades since their first appearance in archi-
tectural practice, digital design tools are increasing i perva-
sivein neay every spectofthe profession and throughout
the building e oyxle, from project developmant to con-
stuction administration to demolition and recyding. While
an imtegrated appmach 1o building infamation manage
ment is b=coming the key to winning projects, the oeative
attitude of an earlier generation of mmputational design-
ers ks fast replaced by new tools and protecols geared te
ward achisving efficiency targets and boosting profitability.

The studio takes on 3 different path toward our shared digi-
tal future—one that tries to add ress the environmerital chal-
lenge while fostering creative freedam.

Gateway to another world

& claim frequently heard from older colleagues, both at
schoal and in the profession, i that new forms of digital
practice—that is, using a machine in the artistic proosss —sti-
fles creativity and generates anonymous architecture,

In fzct, the problem of design is not, and it never was, one
of creativity—of enabling the mind to formu late new formal
construds, that s, of ‘toming up’ with idess—but quite the
npposits;

The creative process des-
perately needs parameters,
limitations, some kind of in-
tellectual friction in order to
operate.

Unchecked, the mind & capable of mneiving the wildest
shapes, none of which would achuzlly turn inte architecturs.,
The first set of limitations comes in the form of a toal ena-
bling thoughts to ta keshaps in some intelligibleway. |deal-
Iy, 3 ussful design tool would limit the mnge of expression
1o anly that which czn be eventually built. 11 the toal is oo
restrictive, you will end up with consenative or convention-
al design; corversely, if the tool & too loose or unrespan:
sive, you will end up with wild propositiors that annot be
buikt. If architectural drawings are the artid pation of the
act of building, then tools are the guardians of the act of
anticipating, deciding which linsfformystnucturs has a right
to exist in a drawing.

Many older modelling and visualzation teols, such a5 3ds
Max and Cinema 40, kriew no boundaries, since they wars
rreated by the film animation industry precisely to 'un-
bound' the i magination of the designiers and to create an
imaginary world that needed to exist anly on soesn: “our

gateway to ancther ward” is the promise by a lesding de-
veloper of 30 software. The evalution of graphic intefaces
only meant an increasingly smether transfer mind-mouse-
screen that effectively elimirated many, if not all, limits to
creating free forms-making the results largely irrelevantto
the purpose of builing.

The fact thatan early generation of architects were being in-
troduced en masse to these ok in the mid-1990s by it
architecturs programs at Columbia University in Mew York,
SC1Arc in Los Angeles or the &4 in London, spsaks o the
oppartunistic, disingenuous relatianship between anchitec-
ture and the graphic software industry. By and large, this
first generation of ‘digital' designers were responsible for
stretching, once again, the boundaries of what was consid-
ered architecture—and for rising much of the opposition to
the so-called 'blob achitacturs’ that s still feltin academic
cindes today, along with a lingering suspicion toward any
riew digital tool since.

From the command line

Diigital design, hawever, has many strands. &t the opposite
end of the spectrum, early CAD took offered a great deal of
resistance in the form of a reduced number of opertions,
none of which induded unforeseen or unimaginable re-
sults. & 'command line' implies & master able and willing
to spell out orders: here every shape isthe result of axplicit
instnictions given in a spedficsequence, using a mediating
protocd that requires training and somie ability. Similarto
the visualisation tooks disnussed earlier, TAD software was
daveloped for the enginssring industry, not anchitectu ra,
ard presented its own kind of limitations. For one, it farced
the designertoa level of precision that finds no application
inarchitecturs, particularly in the early stages of the project.
Ak, it did not allow for any tolerance, sine it demanded
that =ach line should be placsd in Eudidean space without
ambiguity or hesitation, with the snap function marshalling
ary wandering line to its designated place. Incidentally,
Builing Information Modelling (EIM ) software belongs to
this second lineage of digital design teok.

&n intelligent 30 model-based software that involves func-
tiznal and relatiznal cha moteristics, BIM represents a mars
pragmatic and consensative esponss by the industry to the
same disnuptive forces transforming all levels of design. In
fadt, BIM tooks are designed to enhance productivity and
uhimately profitahility-one major player in the market in-
tites architects to "use BIM architectural design software to
win more work and retain clients™-at the experse of inno-
vative and risk-aking approaches to design. Contrany to a
general ised perception that BIM softwars should empowsr
the architect and foster design innovation, | am onvinced
that it will regiment the aeative process in favour of deliv-
ering normalised, predictable {and profita ble) results.
Interestingly, BIM software represents the antithesis to the
experimental processes pioneersd by eary digital arfisis
and the hacker culture that infiltrated many artistic fieks
overthe past A0 years—first elecronic music, then vdeo ar,
irteractive design and gaming-and slowly percolated into
more trad itioral design fields such as architect re, with the
irtraduction of graphical algorithm editors like Grasshap-
perand Processing.

The projects presented here
bring back the spirit of this
early experimental phase,
when algorithms were used to
propel as much as disrupt the
traditional design practice.

Generative tools

Eecause of ifs disnuptive potential, a mnsenvative majoni-
ty still perceives the digital practice in opposition to @na-
legque modes of design, such a5 hand drawing or model
making—a futile distinction at best, serving the entrenched
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intarests of an older genertion. And it's not merely a fight
for self-presenation. Some of the most exciting dig ital toals
miaking their wayin the profession are generative in nature,
that is, they apen up design opportunities that become ap-
parent enly to those who practice. &s with any other maft,
there & no werbal substitute for a digital practice. Most de
dision makers, in our schools a5 well as in most trditional
industries, simply lack the digital skills to appredate first-
hand the generative potential of thess tools.

Far cerituries, architscts have bBesn using scake medels to
predictthe performance of buildings by applying matedals
and techniques that replicated achual constrints. Physical
mindels, however, can nottesta design solution for structural
integrity, as commonly accepted before the discovery of the
sevcalled squars/oube law by Galileoin 1838, | nterestingly,
for cver 300 years from the first pu blication of the 'Two Mew
Sdenies’, we did not have a reliable analogue method to
test structural indeg ity of buildings in the sarly phases of
design. This is particularly striking if we corsider, s Reyner
Banham nited, that the history of architscture up until the
end ofthe 20th certury is largely an history of spame-endos-
ing structures.”

Remarkably, intuitive com-
puter simulation tools pro-
vide designers with the un-
precedented ability to test
early design concepts for
structural integrity and ener-
gy performance, effectively
overcoming a centuries-old
limitation.

And there is more: the introduction of acessible parametic
tools, such & Grasshoppsr a decde ago, allows to uss rules
and algerithms to generate forms, resuming the tradition of
form-finding thatconsumed the best minds of an zarliergen-
eration of architeds—including Frei Oto's experiments with
lightweight struchures and Gaudi's aralogue force models
Rathierthan a fictitious opposition between digital and ana-
logue models, then, what's really 2 stake & a dramatic shift
in recent yeairs from form-ma king to fam-finding.

Today, energy mrsidertions are supplanting structural
integrity a5 the main parameter in designing a building.
Thanks to advances in computertechnokogy, we arethe first
generation of architeds with the tools to simulate relevant
energy indicators from the very eady design concept, using
inexpersive applications run on our laptops. OF particular
interest are tools that produce graphic output in the farm
of 20- and 20-cokr-coded diagrams, in some Gse project:
ed direstly anta the space being evaluated. | am convinced
that the defining dvallenge for our generation is to da far
energy what Frei Otto and Gaudi did for structure; shaping
buildings using snergy-related mrstrainks—in other words,
energy form-finding.

Invisible forces

The problem with paramelric design tools is that they re-
quire explict irstructions to aperate; in other wards: they
only execute arders. & any architedt working on a design
problem knows well, much of the meative process in archi-
tecture is bassd onwhatMalcom McCullough calls intirsic
informatian’, that is, information that is embedded in the
ambient and come 1o fruition less through foosed atten-
tion than by situational awareness.

Crestive work does not always involve deliberate thought;
a skilful practice, tooks as props, habituation-all play a cog-
nitive rale in 'coming up' with ideas. As he puts it "R great
deal of knowledge is inarticulable, especial iy when in uss.
In miusic, sports, or many other expertise, you @n do thirgs
you @nnat explain®?

While digital tocls should naot replace the architect's mind
in formulating a design concept, they can be very helpful
when dealing with information that dees not fal | within the
visible spectrum. In one of his seminal writings, Buckmin-
ster Fuller famously declared: *[...] Forms are inherently
visible and no longer can "form follow fundions, beause
the significant functions are invisible”? He was referting to
natural forces, as well as to matenial properties that are not
detectable by serses or experience, since they result from
rnanipulation at the maleclar level that ars invisible tothe
raked eye—yet have a great impact on the built fomm, En-
vironmental analysis tonls can provide oritical insights into
thesz irwisible functions by widening the architect's gazein
areas of knowledge outside the spectrum of visible light.

Thers are obwviows advantages in giving form to thess in-
visible forces, as they play an increasingly larger role in
the built environment. Architects typically resort to highly
technical salutions far compliance with ever stricter energy
codes-"green gadgets' that mme in the form of sophis-
ticated medhanial systems, supsrirsulation materiaks
or expensive glass treatments—so that they don't have to
question 3 mrsnlidated formal language. Corwersely, for-
mal solutions that directly address these invisible fores at
astructural level @n dramatically improve the performance
of buildings by reducing heating and maling Inads, foster-
ing daylighting and natural ventilation, and generally low-
ering ensrgy demand.

Additiorially, a buiHing farm that is the resultofa form-find-
ing process can manifest information regarding the ambi-
ert—prevailing wind direction, solar radiation leveks, air flow
or pedestrian traffic-in ways that are intuitive and do not
require mediation. A dassic example of the archited's dis-
connectsd design approach o the new energy imperative
are the many digital displays showing the amount of en
ergy being produced by solar paneks that are hidden away
on the mof of buildings. This & particularly relevant in an
age of mediated infamation: a5 we increasingly rely on

screens, lange and small o retieve useful information on
our erwiron ment, embedding information in the persistent
stucture of buikdings can have positive effect in leaming
to navigate ourworld without depending on a smartphone.

Beauty and survival

This bring us to a final question regarding the wse of
fonmi-finiding strategies and related computational systems
predicting the behaviour of buildings. We understnd that
a form resu fing from relevant forces might cope well with
these same faorces, sa that if a building envelope is shaped
based on solar radiation kevels, for instance, it has a langer
potential for enengy generation than a building shaped af-
t=ra crumpled paper bag. But how prominent should the
enengy rdiation potential be among the many factors-such
as program, mrtext, budget, historic references or quality
of interior space—contributing to the design of 2 building?
The answer depends on the stage of human development
in which you find yourself operating.

Cultural values govem the melationship betwesn nature
and human actions—a sort of protoml of engagement with
our natural environment designed to improve the human
specie's competitive advantage ard, utimately, chances of
sunvival. Even abstract notions such as "beauty’, acconding to
Denis Dutton, might be evolutionary determined, so that
we consider beautiful that which enhance the survival of

the human genes *

By necessity, then, design
criteria must be an evolving
concept, as our collective
success is continuously chal-
lenged by changing environ-
mental conditions.



Tools

In his beok Collapss, Jared Diamond argues that with
changing envirenmental wmnditions, sodeties face the
thalkenge of identifying which culturl value can be sus-
tained and which one & no longer appropriate to the new
set of conditions* For instance, he writes about the choice
of Greenland Norse o stick to Christian identity waluss—re
fusing to adept habits and techniques fram the indigenous
Inuit that were much betier adapted to the envirenment,
because deemed ouhturally inferior—as the main @use of
thieir estinction. Interestingly, he desoibes how secieties
on the verge of environmental collapss, such a5 the Rapa
Mui dvilisation, stubbornly dings to-and sometime sven
intansify-the very same practices that are the root @uss
of their demize. Eracting lamge mremanial statues on East:
er [sland turned into an unsustainable practice tfoward the
end of the 17th century, as it required a disproportionate
amountaftimberand human labou rin sustain, in a context
where sources of both fress and proteins were depleted.
Interestingly, statues became increasingly lger and more
mmplkes, therefore demanding more resourmes, precisely
whien resourees be@me more scnce.

Confronted with the progressive depletion of resources and
declining quality of our natural er enment, we continue
erectirg manuments to sur minor gods.

In the eye of future genera-
tions, the irresponsible use
of resources to serve the ex-
travagant formalism of some
of today's most prominentar-
chitecture will bring to mind
the excesses of a collapsing
civilisation.

And if history is any indica-
tion, cultural conservatism
is not what will get us back
on track. On the contrary, |
believe that this is a time for
vigorous  experimentation
and some serious debate on
what we collectively can and
cannot afford.
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Syllabus

The House of the FEW

ZERD+ looks at the trarsformation of dwelling in the con-
text of dimate change and as a result of the nesw impera-
tives of the European Challenge 20¢20/20: redudnig green-
house gases by 20%, increasing energy efficency by 20%
and reaching 20% of renawable energy by 2020,

The establishment of the City, from its wery inception, is
the result of a fundamental separation betwesn places of
eorsumption - [ncated within the city limits - and places of
production, where enough sumplusss of raw matenals and
fod are created to support dty development.

The dislocation of production activities has only increased
sirice the industrial resolution: over the past 150 years, the
mizssive loss of natural land to the combined effect of re
lentlass expansion of urban arsas, medern infrastrudurss

and extraction of natural resources resulted in & drastic
reduction of hindiversity, air and water pallution, and the
depletion of natural resounces.

ks advanced sodeties become increasingly dependent an
the mass production of industralized agriculture and wast
mining opsrations, the places of production and extraction
are being gradually relocatedin remote arsas of the planet,
often cutside the control of environmentl agendes, away
from public scrutiny, ard removed from the colledive can-
stiodsness,

The studio challenges stu-
dents to rethink existing liv-
ing models by integrating
Farming, Energy production
and Waste management sys-
tems (FEWs) to the house of
the 21st century.

Morphology: Ower the nest few vears, all new construc-
tiori will hawe to be nearly Zero Energy Building (Ci rective
2010/ EUT; however, because of the specificscales of en-
ergy production, the traditional size of building lots in the
ity i netsufficently large to achieve the Zero Eneray man-
date. Similarly, cument kevels of food production and waste
processing pradices cannat sustain population dersities of
contemporary cities like Milan without devastating conse-
quences forthe environment. In short, the new energy par-
adigm «llsinte question the very premise of the dty -that
i5, its high density,

While thers is gensral mrsensus that dties ars indeed a
good thirg - “our greatest invention”, aomording to Edward
Glaeser in TheTriumph of the City - we nieed to find ways of
offsetting same of the environmental costs of maintaining

today's megalopalises by bringing produdion and mar-
agement of energy, food and waste back into the fabric of
the dty. Acxcordingly, the studio will promote ertirely new
strategies of subdividing urban land and using public space
in orderto reduce environmental degradation and to attain
true enengyindependence.

Typelogy. While environmental measures are drastically
transforming our cities, architects have struggled to find
their own woice: by and lame, issues of technical faasibil ity,
effidency and cost reduction alone hawe besn driving the
discourse on sustairability and the implementation of the
new energy policies to date. The Studio explores the anhi-
tecural implications of combining am existing typalogy
-single or muki-family howsing - with one or more FEWs
components.

Hybrid forms of aggregation
and synergistic opportunities
will emerge from the logic of
the FEWs, promoting novel
adjacencies, circulation pat-
terns and spatial configura-
tions-and ultimately gen-
erating new forms of living.

Technology: The scale of the individual component, par-
ticw larly within the envelkpe of the building, offers perhaps
the mast productive appatunities for implementing envi-
ronmeritally friendly strategies in architecture. The skin of
buildings isin direct contact with the surmunding =nvimon-
ment, exposed to the forces of nature, and best positioned
to hamess wind and solar ensmgy, reduce heat loss and

condersation, foster daylighting and natural venti lation,
and generally promote an efficient and healthy relation-
ship b=twesn the building's irside and the cutside. Within
the time limits of the semester and in the context of a 2nd
year master dass, the studio will introduce the studentstoa
range of envimnmental strategiesat the scake of individual
living units, using the extensive doumentation on rsoent
Sclar Decathlon events as point of departurs.

Language: Historically, technological developments find
their first applications in architectu re in two seemingly ap-
pasite - and often simultaneous -forms in the first model,
the new technial componenitis hidden within a pre-exist-
irg architectural frameswork, which remain substantially
unchanged. In the second mede|, technology is embraced
in its naked form, unmediated by any pre-existing aultural
protocol, and celebrated in all its ugliness - for all origi-
nal forms are ugly by default - 25 a beacon of modemity.
Simnilarly, in today's architecture the new ervinnmental
technologies wsed for enengy produdtion, farming, com-
posting and recyding are being pushed to the forefront
and celebrated asicons of medernity or, aHernatively, hid-
den in basements and attics, in underground facilities and
sacluded areas outidethe cty. In sither cse, they still lack
a language.

The program explores the spatial, programmatic, and for-
mial potentials of the FEWS, using industrial processes of
production and dispesal of food, enemy and waste ta pro-
p=lthe nest architectural revnlution.
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PROJECTY
Milan, ltaly

As we approached the given area, we be-
ame interested in the river and its cantri-
bution to the widertopography.

We promeded with extensive research
on the flcadplains, and the differant scils
that compose the geography of Forlanini
and we began to look at ways to use them
farthe general benefit of the area.
Redirecting the water was the main meth-
o that allowed us to take full sdvartage
of the rver. Sudying the morphology of
rivers and the various grds of different
dities, we amived to the design of a new
delta that would expand and contract
within designated areas.

Inthe new landscape, fverwaterfinds an
alternative route that prevents overflow-
ing, while also naturally irgating the
figlds, creating quite fertile grounds that
can benefit the agricu Hural life of the dty.
Afterwards, we began designing a perfo-
rated platform, that can be reproduced
and be placed above the oossroads of

—

Elina Akiazoglou, Iro Karountzou

i

the river delta, conmeding the parcels
together. The platform is a lightweight,
reversible construction that respects the
nature of the area, with sporadic breaks
aon its surface that allow for vegetation o
araw.

Firally, we placed on the platform hows-
ing units and also a market, both using
reniewable energy sources such as solar
panels, water cooling and heating sys-
tems, placed at elevations that offer pro-
tection from the water's adivity.

These units can eventually be inhabited
by people and families that wark on the
figlds giving thern the oppartunity to di-
rectly place their produdion at the market
without the need of an intermediary.

Qur proposal oeates a landscape of
unique beauty, a self-suffident, autona-
mous community that @n benefit the
econormy of the region, but most impor-
tantly will give birthto a new agricultural
life that respedts the ervironment




{ PROJECTY/ Morphology of water bodies

Sy

Phases of delta river formation

Wetlands

Awetland is a lowdying area where water
covers the sail for much of the year.

[ES e T

Also known as swamp, bog, or marsh, a e ——
wetland provides habitatto a wide mnge of
plants and ani mals.

Floodplain -
Afloodplain is aflat, low-lying area along the

river that gets oovered with water when the r

river overflows. Building in flocdplains can = g * o
be dangerous, beauss of the sk of frequent ' =

flonding.

Riverbank e i e \ o e re
The land immediately along the riveris the

riverba nk. They are constantly chanaing,
sculpted by the flowing river. The trees and
other vegetation there provide im portant
habitat for birds and other wild life.

Formation of fertile land

River delta: analogue simulation of water flow

n

! PROJECTY / Site mapping: floods, soil and accessibility

Floed Bensfits:

*  '‘Water quality maintenance
Groundwater recharge

Biological productivity

Habitat for a variety of fish and wildlife
Recraational opportun ities

Cpen space

Soil Compesition is an impotantaspect of
nutrient management. While soil minerals
and organic matter hnld and store nutrients,
soil wateris what readily provides nutrients
for plant uptake. The basic components of soil
are minerals, organic matter, water and air.

Street grid morphodogy { The connedion of roeds atthe
west part of the ara defines the droulstion forvehides and
Pedestrians, since kisa residential arza. I the carral part of
the area, Carss 0| Marzo conrects dty center of Milan with
Linate Arport. Bis we getat the esstpatof the ares, the mad
grid becom es urdefined 0 the aoess i more dficult
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{ PROJECTY/ Design strategy: a new water network ! PROJECTY / Design strategy: 2 new water network

Design Strategy: omeating paths and
connectio rs in arder to distribute the

waber equallyalong the valley and at
thesame time, dividing the land into
tasseks arfinlds.

E-Fiﬁ;aﬂ connediions

Water network

The proposal integrates water mnals and related flond
areas a5 dynamic systems that transform over time
and adjust to weather and seasonal conditions. The
infrastructure is designed to integrate with the water
management system in various configurations and
urder estreme conditions [see lower image]

Land tesselation during a flood

4 ]



{ PROJECTY/ Parcel development

Grid

Frogram
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{ PROJECTY/ Infrastructure and systems { PROJECTY | Infrastructure and systems

Solar light tubss Photovoltaics
Skylights

Awnings
and blinds ol B e S S Dynamic compaction { The process irvobies dropping
January March May A M g Y R aheavy weight on the suface of the ground to compact
. * L . " e soils. This method is used to educe foundation
gt B R - . . settlements, reduce seismic subsidence and liquetadian
P e . - L - % ot S potertial, permit construction onfills, density garbage
5 e P S o T dumps, imprave mine spoils, and reduce settementsin
July Septem ber Navember . X 20 RIS T collapsible soik. Dynamic compadtion is most effectivein
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Sun analysis == ﬁ-\: % I FEW'S system e L

Salar pool heating  Pool cover %alar hat water
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Section of infrastricture and systems



{ PROJECTY/ Vertical farming
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Elevation of vertical farming

Bird ey view of the platform
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! PROJECTY / Residential units
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ARCA
Milan, ltaly

ARCA is & projed that refleds upon con-
temiparary human condition in relation to
surral nding eCosystams.

As the practice of resournces decentraliza-
tioni is becoming increasingly commen,
the result is a widening division, both
physical and conceptual, between places
of predudion and plaes of corsumption.
The pheromenan direcly affects the rale
of humans, which @n be easily abstracted
asmere monsumers, standing on the sdge
between resources and waste. Buildings
themselves are only conceived as com-
fort producers, the performance of which
depends euclusively on extensive infra-
structures running baoth in and out of our
dwellings.

ARCA acknowledoes the crtical issues
of conternporary architecture's aim and
methods and proposas an inverted sys-
tem, diverging from the concept of "in
and out”. The projed embodies two dear
imt=ntions: to design a comprehensive
systern of howsing, food and energy
praduction, together with waste man-
agement concerns, and to implement a
comiplete separation between human en-

—

Anm Aha

vironmiant and naturs as wildemiess.
ARCA is designied as a uniform layer that
evenly spreads on Earth's surkce.
However, an obsessive geometrical rep-
etition of the upper part is balanced by
high specialization of the lower one.

Itz vertical compasition can be identified
iri three layers: the housing units and
greenhousas for the food produdion are
hosted on the upper level, the middle ley-
& is a continuous public spae whers all
kind of sodal interactions and exchanges
ocour, while the lower level adapts and
changes based on ground typalogy such
as a piscicuture tankin presence of water,
anaerobic compasting or gecthermal en-
ergy generatars on hard terrain.

The system is composed of two elements
which are made by disting materials:
a dreular mentrl steel truss which runs
vertically across the floors, oeating an
opening allowing the light to penstrate
inside the hausing units, and an exterior
cortinuous cunied porous conete skin
which protects and divida.

The only glazed part is the roof, an open-
ing towards the sky, a view towards hope.




[ ARCA [ Site mapping: permeability, green, circulation { ARCA [ Site mapping: topography, water flow
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[ ARCA / Site tesselation

Parcels and Paths

The site is subd vided by a tesselation
logicthat interpolates data points
pertaining to water management in the
area, under normal conditions as well as
with exceptional rainfall levels.

Water accumulation simulation Point doud derivation First Voronoi pattern

Camal overflowing simiilation River overflawing as variable Second Varonoi pattemn
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{ ARCA / FEW's allocation

Water - related parcels
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{ ARCA [ Parcel development
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[ ARCA / Building design concept
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{ ARCA / Site propagation
[ -

— e

- T

-

LT 4

{ ARCA / Technology and zystems
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{ ARCA / Functional plan  ARCA / Building section
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[ ARCA [ Proliferation on the Earth
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Birdeye view / ARCA s designed as a uniform
layer that ewenly spreads on Earth's surface.




ZERO ENERGY WALL
Milan, ltaly

Zero Energy Wall is a residential complex
ini the centar of Milan. The area has a tri-
angular shaps sumounded by two differ-
erit rail routes. The aim of the projed isto
tranisfarm a problem s the noise of the
train in an opportunity considering the
high quantity of wind praduced by its
passage. Thefirst step has been toanalyze
the FEWs and environmental situation
considering two aspects: noise of the area
and quanitity of the wind. Moise cused by
the passage of cars was first considersd,
theri the one produced by the passage of
trains. Differert naise-reduction strate-
gies like artifidal or natural barrier have

Massimo Dllessio

a4

been examined while lsoking for the best
architectural shape and the most effective
plarits. Regarding wind analysis, different
software like Ladybug and Flowdesign
hawe been used to understand which
points of the area were suitable to place
wind turkines, Thess two aspects have
bean combined in an architedtural shape
using a 30 Voronioi tessellation.

Each parel has a different attitude that
can potentially accommodate residential,
agricultural, or wind turbine energy func-
tioms. The architectural result is a strudture
with 3 layers that aspires to be a new ur-
ban wall inside the formal dty.



[ ZERO ENERGY WALL / Wind and noize simulations { ZERO ENERGY WALL / Wind and noize simulations

Location / The chosen site is an inter- =
stitial area located bebwesn an highway =
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{ ZERO ENERGY WALL / Tezzelation { ZERO ENERGY WALL / Program allocation

Program allocation /A hierarchy
ernerges as program is albated to each
land unit based an prevailing function.

SPALE DTMINGION
NiEHAE
183 Sy Sbomans

Paints from water flow Points from highest wind spead Points from highest noise Final Varomoi tessalation

ACRBCCETURAL FIELD
15 Sy Sbiary

WO
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T8 Sapmaary Sl

WIND P AVETIM
S0 K o Ly
5 Tusheans Ramser Vlass
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e

Tesselation [ Noisz and wind gradients are
overlaid om the Voronei tesselation to identify
tassels that provide suitable lotions for
sound barriers and wind turbines. A higrarchy
emerges as prevailing functions are allccated
to ezch land unit

Wind tessellation Atificial edyge wind simulation Self-regulating temperature

Al Rl . e Tl

Moise tessellation Residential units within noise barrier infrastructure Program gradient distribution
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[ ZERO ENERGY WALL / Elevation and sectionz { ZERO ENERGY WALL / Elevation and sections

I Minimum wind il

Ol .

Wind analysis on the new facade

| ol | | esesel adll L BT P Weee |
The new drban edge fading the railread

Saction through residential units
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{ ZERO ENERGY WALL / Residential units [ ZERO ENERGY WALL / Residential units
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{ ZERO ENERGY WALL / Technical drawings [ ZERO ENERGY WALL / Technical drawings

e

Light well concept Light wall vistalization
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1 Grouind
2 Waterproofing
3 Grass
| 4 Cancrete slab
& Fatindation
; ; A | : & Framewark

I

|

|
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9 Concrete

10 Insulation
. 11 Vapor Bamier |
12 Radiant Panzl ;
13 Seresd |
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15 Plaster :
14 Window Frame E
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17 Cancrete Beam
! ' ’ 18 Glass
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{ ZERO EMERGY WALL / A new urban edge { ZERO ENERGY WALL / A new urban edge
|

|\
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The Zero Energy wall | The new urban

wall facing the rail raad, with residential
units and wind turbines integrated into 2
comipelling new architectural language.

The folded geometry of the building's front
refracts the noise generated by passing
trains, while the innovative cladding material
absorbs excessive sound before reaching the
building's interiar.
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W-TANK HOUSE
Milan, ltaly

The projed starts from the idea of revert-
ing the common relation bebween the
house and a rain-water callection systerm.
While usually the water & collected in
tanks or ponds 2 separated entities from
the house, wlank House collects water
irte miuiple podkets embedded into the
roof. Moreover, the optimized topagraphy
of the surroundings and the volumetric
development of the roof itself creates a
chaninelling systern which drastically in-
eases the amaunt of colledted water. In
the project, water is the main companent
in a wider, comprehensive systam that
makes the howsing unit & zerc-energy
building. The blue systerm is coupled and
dasely interwoven with a green system,
where acquaponics and teraced agricul-
ture guararitees food production, an inte-
grated pythodepuration system provides
dean water, while trees as sound bamier

Luca Breseghello

riext to the railway and scented flowers
guarantees a nicer and more livable en-
wironment. The house is integrated in
a wider strategy at the site scale, which
builds on the idea of evenly distributing
natural resources and spaces in a site
which is narrow and dharacterzed by dif-
ferent extemal inputs. The masterplan
takes those elements, such as waste from
the Otomerncat, noke from the railway
and sloping landscape, and exploit them
as resolroes. The waste is integrated in a
siystem of composting, sound proteding
and agricultural activities, turning a huge
prablem of the area into a key element for
the new reighbohied.

The existent hilly morphology has been
treated and optimized for colleding
water, sun expasure for agricultural pur-
poses and proteding and giing privacy
to the housing units.

|

1



{ W.TANK HOUSE / Environmental analysis

Site location

The project takes on a residual parcel of land
neit tothe Ortomercato, presenting numer-
ous challenges: from reducing noise and air
pollution related to niearby vehiculartraffic
and railroad to promssing onganic waste
generated by the fruit and vegetables market,
1o collecting rainwater and minimizing land
erosion, to name but 2 few. The initial step in
the design process includes detailed simuls-
tions highlighting potentials of the site to
cillet watar unoffard solar radiaticn.

FAM 'WATER FATHS

e MainWale Paete

Collacson Fors

FRAIN WATER DEPODSIT COMCENTRATION

HIGH VEGETATION MAR

ANHUAL SOLAR IRFADIATION Fwafie®
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ap 1@ T O MeE & M3 TN T 1T A8

[ W-TANK HOUSE / Noize pollution

L. ~T

)

i

Moise analysis

Typologies of sound barriers
Although sound propagatesin
ways that are extremely comples,
deflection and absomption are twa
well-understond strategies for noise
reduction. Each method implies a

specific infrastructure: physical bard-

ers with a lange mass have the effect
of deflecting sound waves, whils
porous, fragmented surfaces can
reduce sound intensity. The project
daploys both technics.
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[ W.TANK HOUSE / Composting methods
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{ W-TANK HOUSE / Water harvesting and farming

Catchmert area: 79580 m?

x . -. : ... - =
Potentizl minfall volume
NOTHLT T

Mean annual rainfll; $42 mm

Water harvesting potential

Control of Soil Erasion

Thiis is done by the double-thick U

rows of nitrogerfixing tree and the
natural terraces being formed along ...
thie cantour lires of the hill —— e

Gravity Fed Irrigation
Rainwater is collected in channels  ---------mmmmmmmmmnes
are thanks to gravity it penetrates

gradually into the scil, feeding sur-
raunding cuHivations

Sloping agriculture land technalogy

01 Determine contour lines 02 Determing vertical drop

r 3 §

0% Mant atemated seasonal D& Ragularly trim NFTS

Rules and process
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Dptimized Solar Gain

Land in the northern hemisphers
at a latitude of 42 degrees with a
£ slope angle of 5% to the south will

have the s=ame solar climate as the
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{ W-TANK HOUSE / Topographic manipulation
3 i

-

{ W.TANK HOUSE / Circle packing and tesselation
Compositing area

Base unit Water tank Hausing unit
o O O O

& units / &00 m* 10 uniits / 1000 m? 12 units { 1200 m?

,-4"“ —— : R : - .-'. ._ I
U 'ﬂ““'i_l'

Ortomerato and compost attraction / Water and solind attraction

Compost and holising repiilsion { Housing and water attraction
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{ W.TANK HOUSE / Water flow simulation and program aggregation

Contotr fines {0,320 m)

=%

Water flows aver topography

~

B

Water flows uurtl'n;a holize

01 Space definition

02 Aggregation along major flows axis

03 Interpolate, offset and cut

04 Pull and Inflate

/' W-TANK HOUSE / Integration of blue and green systems

Blue system

Axonometric view of the parcel

Graen system
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/' W-TANK HOUSE / Interior view and zection A T 18 5 G rose oz e ST SO M"ﬂl ‘f 5
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{W.TANK HOUSE / Residential unit { W-TANK HOUSE / Technical drawings and zystems
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WATERWAYS
Milan, ltaly

Natural conditians are the first concern
while designing a sustainable project
Hydraulic risk on the site provided an op-
porturity to deal with water and use it as
a resoures rather than a threat

Large amounts of energy are nesded to
provide water for agricultural and resi-
dential use. f we can colledt water on site
in @ natural way, shouldn't we make use
of #? According to statistics, more than
half of the total water consumption goss
irta agriculture and around ore third of
indoor water may be mot drinkable. The
project’s main concern was designing a
natural water ckaning systerm serving
bath the river and tha residential units.
The project founds an answer in the sys-
tem of pools that let water pass from one
to the next cleaning stage, such as hydra-
panic deaning, filtering with sand, textile,

Nadia Safronova

LW sterilizer, ete. Furthermore, treatment
can be more effective if wastewater flows
are segregated from the beginning.

The projed proposes modular blodks that
are separating waste waber streams and
are inzerted in the foundation, conned-
ing it with the landscaps, while water
chanrels carry the water into filtering
lzops, including as walkways. The design
also pays attention to standardized com-
ponients in arder to demeases the oost of
corstruction. Along with water purifica-
tion, selar themal panels are imtegrated
inta the skin of the building. They are
located in areas that show maximum
salar radiation, providing shade and the
opportunity of a roof garden. The main
chalkenge of the project was to see build-
ing’s performance as pat of the whale
sapariencs.
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[ WATERWAYS / Food rizk aszzeszment
= '|. | "-_
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Flood risk analysis

Typical 4-story residential building

- @

Grey watercycle

wir

System of water storage and cleaning

= 4 200 m2 anea ol the moal

- L8 m- mingmal moeeihly
pracepitabon in kilan

4

3 3643 litros of watlar par mongh

(@
-

Th

Hydmological study of the plot

Due to the closs presence of the Lamibro
river, hiydrau lic risk on the site is rather high.
Moreover, inthe southern part of the site
there are underground aquifers.

Any buikding in the areas would be subject
to flsads, and therefore would not be
recommended. The design strategy takes into
accountthess requiremnents by providing a
large water deaning infrastructure that can
work a5 a protection system in case of flood.

- nrourd 200 peapls
= @rcaind 30 B Btras af grey walor

e

210 000 litros of grey waler por month

Frvnd Wil

[ WATERWAYS | Water purification system

ey

Grey water cleaning

Alarge part of the pollutants contained

in wastewatar are nutrients that can be
removed in wastewater treatmeant plants by
reprodudng natu rl ssif purification processss.
Conventional treatment plants, like adivated
sludge plants, erforce biclogical organisms
with energy-intensive mechanizal equipment
to decompose complex compounds, to
incomporate the nutrientsin biomass and finally
to separate that biomass from the purified
water. Thus such plants are 2nergy intensive
reactors with relatively small area derand

that are suitable for centralized wastewater
treatmient Classifizd within treatment process
constructsd wetlands are usually applied

as secondary treatment for mechanically
pretreated wastewater.

Horizontal subsurface flow [hf)

Thiis method oonsists of a properly designed
water proof basin that contains a fiker
material, wetland plants (nomnal ly reeds) ard
miiCrsarganisms.

Vertical subsurface flow {vf}

In the vertical flow systems (VF) the wastewater
is applied through a distribution system on the
whole surface area and passes the filterina
more of less vertical path.

L] L L L L

" f ™ ‘. _r. '.-I. lFI.. lllI-P.

= mam

Free subsurface flow (ff)

Surface flow wetlands are densely vegetated
basins optionally induding open waterareas.
They need some sort of subsurface barrier to
prevent seepage and soil or another suitable
medium to su pport the emeargent vegetation.

-

e

- l,.".l L T
N —
FF} ™ "E"' -



[ WATERWAYS / Site plan { WATERWAYS / Building plan

The large-scale waterscape integrating filtering system, residential buildings and flood areas Building on a typical parcel Architectiiral plan

Fi! M



[ WATERWAYS / Prefabrication system [ WATERWAYS | Water cycle

Prefabricated housing unit

The best salution to deoease costand increase
efficiency is prefabrication. As with computers and
mobik phones today, housing units can becomie a |
simple and intuitive system to mnstruct, without the k([
need for specialized workers. The project proposes to - -
simply lzy faundations on site and make living units

available for the price of a ar. People will chooss size P
and model of the unit, with the only obligation toinstall Il =il
salar thermal panels.
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{WATERWAYS / Building components and systems [ WATERWAYS | Roof garden
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{ WATERWAYS / New Waterscape

juﬂunl

[ WATERWAYS / New Waterscape

A new waterscape in Milan

The building supports faming on its roof,

as well &5 colony of migratory birds and

a large solarthemal instal lation . Water
purification pools feature prominently
within the new development, turning into
resenici rs to cortain water in the event of a
flood. Infrastructure elements support leisure
activities and greenery is perfectly integrated.



WATER DISTRICT
Milan, ltaly

A——

The Water District projed combines the
FEWS with nature's powers. Located right
rext to the Lambro River, the area is part
of the green network of Milano and pres-
erits high flood risk.

The district praoject is separated in two
worlds: the exigting vegetation on the
ground kevel is anriched by the addition
of Iocal and edible plants which forms
the forest garden of the "world below”
The humian life takes place on the "wodd
abaove’, a floating structurs upon which
the dwellings and streets are suspended.
Groups of 24 houses are gathered round
a greenhouss which produces the FEN's
[focd, ernergy by solar paniels, gesthermal
heat], mollects wastes (organic wastes and
grey water) and serves as human vertical
d rculation.

Thaniks to the shape of the ground and
the grd of individual basins, the min
water is collected, stored and streamed
progressively to a larger pond which nat-
urally filters the water that is then redis-
tributed bY a pipe system to the houses
for various domestic uses (undrinkable).

—

llaria Calamita

Once all the basins are filled with rain and
filtzred water [after 2 fow months of rin),
the colleted waterwill b enough forthe
district, and the extra collected and fil-
tered water is sent badk to the city system,
which makes the districta waterproducer.
In arderto let the sun reach the fauna and
flora of the ground level, all the susp=nd-
ed houses need to have a limited cast
shadow on the warld below. Therefore
the proposed house's shape follows this
rule, resulting in unusual, yet intiguing
silhauettes.

The internal organiztion on various ley-
els takes advartage of this shape and
lays outthe [Wing rooms above to benefit
from the sunlight, and the night rooms
bielow to benefit from the relaxing views
on the forest garden.

The house external structurs is a squarsd
wood grid where each 'tile' has a func-
tiori [window, shelf, or vertical garden)
according to its position. The houss roof-
top hiosts a private vegetable garden full
of small edible plants, and collects some
extra rain water,
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{WATER DISTRICT/ Environmental analysis

Environmental analysis / The project tries to overcome
the natural expasure of the area to floods. The arsais
cansidered at high risk and it will probably become
e hiosti le for peopleto livein the future,

Peaple should notrun from it, but find waysto live

in thess dangerous, et fragile and potentially rich
acosysterns. A deep understanding of the many &dars
related to naturally accu ming floods is the preliminary
stap toward harnessing nature's powerto supporta new
human calony on site.

/ WATER DISTRICT / FEW=: Biomass and Geothermal

Mot recycled -
Cardboard and paper H =
[irganic .
G lass f )
Plastic l ==
Wood
Metal | J:E'i.',
CHhigr Ty
g @ MO 1M 00 B4 K l'. {
Type of waste o Illl ‘
&\l
T
DOrganic waste and biomass harvesting at local scale
Geothermal energy [ The heat -
pump liquid absorks the heat from ;’f 5, : P
the groundwater, the compressar L i
compresses the liquid to make its '
temperaturs raise and reach BIOC?,
This heatisthen transmitted o the
water system of the greenhouss,
e TR and then distributed tothe houses
Temperstars in Milan (heaters, and hot water tank).

In summer, the systern works in
reverse, The liquid absorbs the
extra heatin the house, and then
transmits it to the ground water
circulating in the pipes.

Thermal system from ground to house

Technology: Biomass digester combined heat and power (CHP)



{WATER DISTRICT/ FEWz: Rainwater harvesting

e Shaping the grotnd
= The shaps of the plat
will b= “felded” in
arderts optimize the
water drainage and
col ledtion.

- maEan = 185 mm

ridaielny B 25 e
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Rain in Milan / On Tha of land, it rains
approdimately 23m3 of water a day. But

we @n't harvest the rin onthe entire site
ground. Supposing that we can only harvest

waods, roads, and rivers surfaces), we would
harvest a total of Bm3 of water a day.
Corsidering thata person usesin average
0.2 m3 of water a day, a Tha site coul only

on a third of the land, (the ather 23 are

Rainwater harvesting / Tuming the

impermeable surface ina more permeable

supply 40 people. But even if 30% of the used

buikt surface by more than 205,
Leaving more space for vegetation.

water won't go back to the water pipes, due o
evaporation and garden watering, the 70% of

used water left could be filtered on site and be
reused by the same people. In that way we @n
increase the number of passible inhahitants.

and storage. The extr percentages mean that
a plot could evaporate and infiltrate more
water than what it gets.

 WATER DISTRICT / FEWz: Rainwater harvesting

Water flow on at the district scale [The site grid is

aligned in continuation with the existing fields grid. The

alignment is north-south and west-east. It also follows
the natural slope ofthe site, going from north-gast

Wetland and constriicted pond

5 m2 of horizontal filter wetland for each inhabitant.
Since around 100 pecple will live on the 1 hectare
af land, 500 m? of wetland are needed. Plus a small
pond will be added forincreasing the presence of
fauna on site.

one by rising up the building redudng the

i,

ol
* "1(8)% Predpitations

Creatirig water basin for rain water colledion

i b 1 D[i‘i Predpitations
R

down to southwest, which will be taken into accountfor
the water management plan.

Wetland layering system

The filter is composed by a single &cm deep layer
of gravel of 2 to Bmm diameter. The water level i
maintained 5 cm under the ground sufam, sa the
wetland won't smell and won'tattract i nse ds.

26% evapotranspiration 25% evapotranspiration 28% evapotranspiration i
12% shallow i nfilration 10% shallow infi ration 12% shallow infilration = .:‘ /\}\—‘-{_
1%% deepinfiltration 15% deep infi hration 1% deep irfihration e
18% runoff 49% unoff 19% unof ]
25% harvested 0% harvested 25 harvested > 4% Total Harvested ~ g i N
B ‘ i
Calculation of rainwater collection need [16m3). [twill also be able to col lect l
The needs of undrinkable water fora up to an extra ém3 of rmin, estimated to be _'".:"" ' f\}\_. ——
family of 4 amounts to 516 1/day. The in- the precipitations during a stormy day on the = N
dividual basin will store water for a month plat, orthe predipitations of 2 week of min. |
-l A& —&— &
Bad starm and flood pariods Normal rain pariods

i

In stomn and flooding periods, the collective stream is
activated. The individ ual plots collet the min waterto

their basins, butthe basins will cvedlow and thus create

the dizgonal water streams on the enfire site.

|

In narmal rainy days, the plots collect the rain in their
basins. The houses use that water for their domestic
needs. The greyand black waters produced are drained
to the wetland that filters the water. Onee filtered, the
water goes toa construded pand.



| WATER DISTRICT/ Site strategy

n

| WATER DISTRICT / Site strategy

The diztrict structure expansion

The district structure provides the basic
infrastructure for the inhabitants The central
core, the greenhouse, generates food,
electricity, cooling, heating and hot water, it
collects the wastes and the gry and black
waters, and allows vertical and horizontal
circulation. While the aerial concrete
structure acts as an horizontal distributer of
the resources. The structure is expandable
through time, to allow new inhabitants

to plug their homes intothe system and
enlarge the aerial community.



{WATER DISTRICT/ Energy form finding
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Projected shadow surface according to the
shape and its base srface: for a vl ume

of approximately 400 m2, the base surfaces
generating the smallest shadows are betwesn
50and &5 m2, and they also correspondto the
shapes whose largest facade i fadng west-east.
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Initial hotses shapes Sun indination at 10:00 Sun inclination at 12:00 Sun inclination at 13:30
All these cutting planes... Generate a house shape..  That does not shade its neighbors From 10:30 to 13:30 on
dacamber the all houses will
have direct sunlight

Holtze shape selection: Seledion of the part following the sun analysis; longest sidesin north-south direction, projected base is &0 m2
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 WATER DISTRICT / Residential unit
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Grotnd floor plan of the new housing unit
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{WATER DISTRICT/ Building as part of a cycle / WATER DISTRICT / Building az part of a cycle

The new holising unit



FE(W)? PROJECT
Milan, ltaly

The projed proposes a speculative scenar-
i for a laterally distributed urban settle-
merit located at the ex military complex
Sanita Barbara in the periphery of Milano.
It challenges the corventional linear hier-
archies and interdependencies between
different aspects of our contemporary dt-
ins such as fond and energy production,
waste management, economic systems
and labour conditions.

At the urban scale, a generative meth-
odology has been adopted which uses
physical forces such zs water presence
and waste distibution a5 adive agents
which inform the design process. Initially
a predefined number of functional units
(50 residential, &0 biogas plant, 120
farming and 50 service units] are evenly
distributed in the project area.
Afterwards, a parametric algenthm is run
which follows a spedfic logic of atiradtion
and repulsion amang the different units
as well a5 the influence of the environ-
renital forces appointed by us.

Thiis is an iterative process which results
in emergent dusters of units arranged ac-

Mariela Tsopanova

|

cording to environmental forces and their
interactions with fundional parameters
which were st based on our evaluation of
the nieeds of the community, in 2 way that
the farmis are shared by different families
and the biogas plants are respectively
shared by the farms and the residential
units.

&t the buikding scale, each cluster is com-
posed of: 1) gresnhouss structure which
offers crops produdion all year arou nd;
2) biogas plart which fransforms the
waste of the system into green energy
and biofertilzer for the crops; 3] set of
residential units which uses the gener-
ated resources and provides the waste
necessary for the digesters; 4] a differ-
ent service unit belongs to every cluster
as well. This projedt in partioular shaws a
scerario with a FAR LAE service unit (Fab-
rication laboratories which are spaces of
communication, innovation and creativ-
ity) which comipletes the system to a fully
selfsustaining community adding wark
to the equation: Food + Energy + Waste
+iWark = FEMWE.




{ FE(W)* PROJECT / People, Vegetation, Ecosystem { FE(W})* PROJECT / People, Vegetation, Ecosyztem

People | Diversity of dty users: conflict or cohabitation. The area represents a physical border Vegetation / The area is an incredible Community gardens, wild growing Ecosystem / We have discovered that there exist an unexpeded vitality and biodiversityin
between the different communities settled in the area "colledtion” of gresn areas. plants and herbs that @n be used the otherwise grey locking urban context, mising the prospect of preserving and enriching
as pharmaceuticals. the existing ecosyster.

100 it



{ FE{W)* PROJECT / Invizible forces

. Field conditions and invisible forces

= & series of visually striking maps convey the warying
" ¢ intersity of key ind ictors such as water, noise and
accessibility on site.

Moise distribution

‘lllliili
-"_EI-I-I-II

N é‘d s,

l..l_llll-rll!ll.i_ -'-'ll--
lq.l-l.lll:ll-il i
o Ew m = m.m w wjm
-Iii-l-l-r-!ll-ll-'i-fallt-ln
LR EL IR C U O LR
s

TR U e e R
B E S FFEFFEES _ﬁ_;i-ll
R RN LN SRR #
N RN R
' '

L]
.-'-\.."'- L '
iR LR R LR R B R R In LU
= R Ew s EoEw == -'|_|=--
_'.I..--' ; -Il-i-l-l-l--l:J'l' PR R
e
- o e O I R | ‘a
.3"!'} ii-llll-lrll-l}ll '1..7-1-!.'1-!!-"-_.
S BEOEEEEE R & & F
C L BN LR L B - L
"--Il-l-lll'-ll--l-'l-l-l ERCIES
R EE R R R @R R R R W R
e

S = ;::?5;“. ]

Water forces

| FE(W)* PROJECT/ Invisible forces

Water forces | perspective view

Connection fore | perspective view



{ FE{W)* PROJECT / Technology and processes ! FE(W)* PROJECT / Food, Energy and Waste

. ; Food
The ingredients needed to sustain a healthy
diet including all the necessary dements and

yitamins

Products of process, processing machines, processed feadstock | aamasaidazeses

Energy to waste
Bicgas plant transfoms the waste from the community
H into clean energy. Two digesters are encugh to provide
Hi II.J i : - = 5 ‘Bi o the energy necessary fortwa families.
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{ FE{W)* PROJECT / Program: Lab community
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| FE(W)* PROJECT / Fablab

FABRICATION
MACHINES STUDY HALL

* &

CAFETERIA REGET N
. L

FAB LAB

)
COMFEREMNCE
ﬁ EXPO o ROOM

DESIGN B0 sromase
EVENTS

Lt e

= A 5ot of tools and knowledge
« A part of a local community

- & partof & global nemwork

« N Dpan-S0UTeE SEMVICA

- An an-going prociss

= setal Iﬂﬁmﬂﬁ
“d st of processos
SPALAB FODDLAB

PLAYLABE - ECOLAB = FABLAB - BOOKLAB

MEDLAB LEISURELAB SPORTLAB

[TEM TRADITIONAL DIY BIOGAS PLANT
FIXED DOME BY PUXIN
Eﬂfﬁgﬁglﬁuﬂrﬂﬂf ; ng EHF z
Air tightening 10 days LT
Mir tight test 4 days Bo

ot 2

The fab lab idea

The main goal foraFablab isto be a space for
experimenting at the intersection of bits and atoms,
irfarmation and mtter. It is marethan the services it
provides, itis 2 new idea, commiunity organization and
urban model spreading all aver the warld.

AFablab gives you a space, tools, processes and
kriowledoe for developing physical representations of
digital data, and expoting digital data from physicl
contexts, it is therefore a space that's pefe for
experimenting how digital technalogies can influsnce
the development of physizal objects.

This means, ultimately, that prototypes and final
products are developed usually within a FabLab, but
with a focus on the digital processes (and their effeds)
rather than just foousing on manufacturing the object
with only traditional processes.



{ FE{W)* PROJECT / Generative process { FE{W)* PROJECT / Bubble packing

ﬂ Mm _..-’H = 50

f“ Bm
Functional program
4 types of units representing 4 different
funtionsto be distributed in the area :
mmm TAMK .

SERVICES & PUBLIC

JWMIM
Atraction forces bebween different units Repulsion forces between similar Units Mdtraction towards water and connections

.. ¥ '.. ‘® “_‘ S
°q i @

; .'.. ®e ." ,”.
,’.....-. + 9.0 o.

Generative progess

Running a scripted algarithm following energy plants, 120 farming areas and 50

the lzgic of the forces we s=t, the units start service zones, The caloulation was based on
dustering together. The initial condition our evaluation of the needs of the community,

represents an even distibution of the unitsin -~ as the fams are shared by differant families
the space as they are fed into the algorithm and the hiogas plants are respedtively shared
a5 follows: 50 residential units, 80 biogas by the fams and the residential units.




| FE(W) PROJECT / Tasselation
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Imitial condition

WVector field foroes

Clustering along attractors

{ FE(W)* PROJECT / Tesselation

il_ ":.-"
#--.11:‘ ‘

Locating wertices in intersticial spaces

Teszellated field

11

Connecting the vertices into polygons Catmull-Clark subdivision into a mesh

Teszalation on site

The rasulting tesssllated ground represents an almast perfadt halanoe
hatween fiek conditions, generative forees and distibution program.
The secondary tessellation dedved from a Catmu I-Clark subdivision gives
the apportunity to evaluate smaller portions of land and assign them
mare specific functions, e.g. strawberry field within the farming unit
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| FE(W)* PROJECT/ FEW's Strategies

Al | == = |\ Greenhouse structures offer crops
| g vl | production all year round and
ol can be constructed coss to

the final consumers

A FAB LAB completes the system into
a fully self-sustaining community adding
work to the equation

Bio gas plant transforms
the waste of the system into
energy and biofertilizer
r the crops

FOOD + ENERGY + WASTE + WORK

FE(W)?

Residential unit uses the food from
the greanhouse and the energy from
the bio gas plant as in retum provides
wasta for the digestors

1. download a design from
the open source library

FEW'S strategies

| FE(W)* PROJECT / FEW's Strategies

P

T e,
s [
< 3
A Y

COMMUNICATION

1) =
-":"'-\,,_-_a.‘:?-r - --=._-:.. g
Oifers space for public debating,

dedsion making, sharing experienca or
events opanizing at a community level
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A lab for n:paﬂﬁ-u:ﬁi'ig atthe intersaction of

bits and atoms, information and matter; a space
whare art, machines and cutti ng-ad?u technology

ara available to the public

Fab Lab offars dFmEt E:;II_-aL-n;n#nn betwaen
creative professionals, designers, enginears and
makers and the local community members

2.components :Fntedﬁnm a standard 3. genermtin 5!& ﬁt-i:;fﬂ.li'ﬂﬂg parts 4 nsmlltuﬂrn.:.an ﬂ;iéamhh asingle
shaet material, using a CNC machine with the help of special plugins storey house in about a day
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{ FE{W)* PROJECT / Site development { FE{W)* PROJECT / Site development
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{ FE(W)* PROJECT / Building plans { FE{W)* PROJECT / Building plans

1 COLLABORETION AREA

{2 WNILCUTTER AREA

{3 OPERATINE AREA

(8 LASER CLITTING AREA
(5 MILLING MACHMEARES
(& ROBOTIC ARM AREA
@) MULT BENDING AREA

A4 GREENHOUSE

A5 CO-WORKING SPACE




{ FE(W)* PROJECT / Building plans ! FE(W)* PROJECT / Building planz

() COLLABORATION AREA
(@ VYNILCUTTER AREX
(3 OPERATIVE AREA

(8 LASER CUTTING AREA
(5 MILLING MACHINE AREN
(6 ROBOTICARM AREA
(7 WILLT BENDING AREA
(8 TECHNICAL ROOM
B SHOWERS

A0 sTarF

A1 ResTROOMS

A2 MATERIALS STORAGE

A3 MerxEr

A8 GREENHOUSE

Undar greund plan

120 H



! FE(W)* PROJECT / Technology and systems

| FE(W)* PROJECT / Technology and systems

an

PRINTING MACHINE

LASER
CLITTING MACHINE
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{ FE(W)* PROJECT / Detail zection

| FE(W): PROJECT / Form finding

ETFE cushion

Sunbioht antimizat;

A shape-optimiztion process allowed to
increase the quantity of sun light gained by the
greenhouse andto decrease itin the Fablab.

Cushion edge aluminitum profile

Technological section



[ FE(W)® PROJECT / View of the new structures { FE(W)* PROJECT / View of the new structures

Extermal view

126 17



View of roof details
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DUG HABITAT
Milan, ltaly

The projectstats with considering the op-
portunities offerad by the context-water
runcHl, topography, presence of trees-as
well a5 limitations, such a5 high levels of
naise and pollution generated by nearby
traffic. The most striking feature, howsver,
is the emptiness of the site, reinforced
by the urban edge. The projedt proposal
reasserts that feature by pushing all man-
rmade structures below grade.

Building underground provides for a
riurn ber of wel krown advantages, which
we investigated by leoking at ancient
buildingsaswell as contermporary region-
al architecturs, particularly the Yao Dong
in China. The design concept arganizing
the site is based on drculation patterns
simulated by an algorithm using entry
pairts and land features as attractors.

A base tessellation is then differentizted

Anna Otlik

by allocating program to each tassel.

The form of the building reflects consid-
eration of solar radiation and protection
from prevailing winds, as well as energy
corservation measures. The hiouss farms
a ring around a semiprivate outdoor
space that opens to the sky but that is
pratected from public view by its geom-
etry. Program is placed in ways that relate
well to open space and form interesting
adjacencies with nearby reoms

Water collection is of primary importanice,
with the general section of the building
being devoted to that, a5 well a5 a large
kitchen garden and areas for play and re-
laxation are carefully builtin the project
& set of detail solutions complete the
praject, indicating construction technols-
gies and solutions to bestfulfil the design
irtnt.




{ DUG HABITAT / Site analysis

The presance of water

An analysis of the presence of water
within the site. Waterways are
concerrated in the center of the area,
in comespandenice with the wild zone.

The presance of hill

An analysis of the hills and their
eutension. They have a homogeneaus
heightand ccoupy mostly the center and
eastlsouth-zast part of the site. Bacause
of gocd lighting, these hills could be
used for salar energy application.

o
4
The presance of green area
An analysis of the green areas infaround
our site. s we see, the siteis a quite
large green zone with natural hills and
froe spaces. r
e
i B
' .x.'._ . -‘:'_F .-.L:-.::.‘-.
i BidsEy
AT
w g
The presence of noise
It showisin 2d the level of noise
inbensity.

13

! DUG HABITAT / Tesselation strategy

¥l

Tessellation

Circulation patte ms
simulated by an algarithm
using eniry paints and
land features as attractors.
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{ DUG HABITAT / Design concept ! DUG HABITAT / Plan development
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{ DUG HABITAT / Sectional strategies ! DUG HABITAT / Sectional strategies
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{ DUG HABITAT / Relationzhip to context ! DUG HABITAT / Relationzhip to context

Urban sectiom

T —— -

: _.....+"
LI':*,_.I ':'?‘:‘* L 1L Wies

iy ROETTRNETT T

raten AR
4 .I._..'-l.--l-\.-r'_t'—
e o S g L

136 139



{ DUG HABITAT / Building interiors ! DUG HABITAT / Environmental zystems
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{ DUG HABITAT / Technology and syztems
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! DUG HABITAT / Technology and systems
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Technological section

The project effectively copes with the main
thallenge of pratecting interiors form water
infiltration by creful detailing.

Alsa, it proposes differentiated solutions to
each different ground condition: sab on
grade, green roof, and cultivated areas.



LIVING THE GROUND
Milan, ltaly

The hesing project in the Ortomerto
area starts on the edge of the new low-
ered park, the result of a re-shaping pro-
cess which aims at establishing a balance
between airborne pallutants and ground-
water. The project proposal fosters a new
poasystern and provide for a phytodepu-
ration systern to deal with the polluted
area. The edge presents a shamp slope be-
ause of the change of level [about T me-
ters) and the main projed ideais towork
preciszly an and within this [ange wall.

Aeording to the geometry and the sail
compasition, this edge would essily
oumble under the fores of the ground-
water. Hence, the projed aims at "build-
ing the vty that prevents the natural
grosion and sliding of the ground, and,
at the same time, at producing unique

living spaces.

Davy Campana

The reszarch of the shape is the main part
of the work and is a parametric process:
individuation, quantifiation and inser-
tion of the input, vitual algorithm, inter-
pretation of the shaps [output] and its pe-
culiar organic lines that can be managed
and build with virtual tools only. This praj-
ect starts from the usual living spaces mn-
ceived a5 quantities [parameters, indeed)
and amanged inta the ground forming an
wrganic and imegular shell that hosts the
living unit, while outside the new naturl
siystem i not affacted by it.

Both the living unit and the natural envi-
ronmerit take advartage from each other:
the shell stabilizes the ground allowing
the lowered ecosystem, and is supported
thariks to the FEW's systemns provided by
the natural erviron ment within a symbi-
otic coetistence.

148
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{ LIVING THE GROUND / Environmental analyziz / LIVING THE GROUND / Environmental analysis

Moise analysis Rain water analysis
The mare the streets are crowded, the more Rainwater can be easily colleded by roofs.
fine dust is released in the air. Plants seem By using existing building stodk we can wllect

the bast solution to @pture and neutralize around the 25% of the rain water.
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{ LIVING THE GROUND / Parametric simulation

1 - Removzl of the anthropic superficial layers
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| LIVING THE GROUND / Site Plan strategy

B Urban farming unit {100-150sqm)

Solar surf=e

- Phiytodepuration unit (40sqrm)
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Masterplan and urban saction
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/ LIVING THE GROUND / Building

/ LIVING THE GROUND / Building sections
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{ LIVING THE GROUND / Technology and systems [ LIVING THE GROUND / Interior space
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VORTEX
Milan, ltaly

The aim of this projed is to materialze
an erwvironment that is already there s a
result of the invisible forces acting on the
site, It presents itself as the symbol of a
rew relation between humans and aco-
systern in the south-sast suburbs of Mi-
lani. 7 billion peaple, no more cultivable
space, global everheating.

This is the "landscape” projects we are ga-
ing to face in 30 years. Compartmental-
ization of produdive sites, consumption
sites [houses) and waste sites is replaced
by an halistic model.

The landscape acquires a dynamic di-
mension and it is shaped adding layers
of organic wastes coming from the sur-
raundings, above the remains of demali-
tion. This amazing landfill is coversd with
biomass forests and phytoremediation
plants enabling a long process of re-per-
meabilization and remediation of the sail
from pollutants. Some spaces are kept
free fram soil addition to oeate wind tun-
relsin the landscape.

Three main channels are individ uated to
multiply the orginal wind speed by ten,
based on the "Venturi effect”

The wind, running inside tuninels svings

Giovanni Trogu

thousands of wertical turbines, setled
along the two sides, producdng eledricity
far the entire neighbarhoad.

The architecture arises exactly where the
wind reachies its highest value, One it is
shaped in 2 dimensions by the wind, it
then grows alang the section. The struc-
ture grabs afragment of | ife.

It is semsitive to the qual ity of the airalong
its heig ht, to the quality of the aquifer and
the river, to animal life. K'sthe new sensi-
tivity of humans in relation to the scosys-
tam, which moves beyond the enlighten-
ment model.

This sensitivity is expressed following the
layering of s0il and air through the akter-
nation of materials, structure, density and
rhythm.

Technical furndtions in the massive base-
ment, Cows and forss at ground level,
inseds in the load tansfer, human resi-
dences in modular blocks, 3 huge "vo-
ligra" for birds. The strudure is porous
to agents and is covered with triangular
eupanded metal panels.

& systern of small tubes, shaken by wind,
comaes out from this skin in order to cal-
lect CO2 to feed algae and clean the air.
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{ VORTEX / Parametric tesselation: plan

{VORTEX / Site forces analysiz: plan
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{ VORTEX / Site forces analysis: section { VORTEX / Parametric tesselation: section
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Vertical analysis of field

158 e



{VORTEX / Site strategy / VORTEX / Design concept

Wind as design tool / Renewable enengy is
produced by harvesting the increasing wind
velocity inside the newly created "canyons”,
The geometry of the new topography i
based on digital wind analysis and analegue
simulations using physical models and flags
as indicators for speed and velocity.
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The retaining wall as modular system of cells
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{VORTEX / Building development

/ VORTEX / Building development
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{ VORTEX / Technology and systems

i T

— i
- .
o,
g4
d
5
. L
e
= |

Dietail section

U

Il

{ VORTEX / Vision




MYCELIUM GREENHOUSE
Milan, ltaly

Thia sita is situzted in the suburbs of Mi-
lan, izalated from the westem residential
area by the overpass, yet enriched by
the Lambra River flowing over its east-
ern fringe—-one of the key factors for the
project The main intent of the projed is
totum this area inta a rural tourism attrac-
tiori and a landmark in the landscape.

We focused on evalusting and design-
ing two main compeonents: Fam-land
(landscape) and Wetdand [water scape).
Thie site becomes a buffer zone which con-
reds urban and natural space, refleding
the tapering construdtion density and in-
easing natural elements.

The existing elemerts and the design
proposal are connected by a space under-
reath the overpass, which is transformed
in commiunity and enterainment space.
Based on the study of topography and
shadow effeds from surrounding con-
struction, the Farmland area is divided
irtas three lewels fram west to east: Urban
- Semi-urban - Nature. These areas are
separated by pedestrian pathways and ca-
rials which follow the terrain cortour line,
bringing the water from the Lambra River
irita the site for imigation.

Huyen Chu Ngoc

Domestic waste water, after the first filtra-
tiom, will flow back to the Lambro River
via the Wetland system. The artificial eco-
system consists of flaating green islands,
that are designed to direct the flow and
increase contact with the water purifica-
tion system. Due to its hydralogical char-
acteristic, this area used to be flooded
during the rainy season, thus the housing
design must pay attention and adapt o
the natural conditicn.

We propase 2 types of houses in thisarea:
'in' tha water and 'aver' the water. "In the
water” is a combination of Greer-house
and living space, & spiral form running
from low to high based on the column
systemito ensure the house is not flooded
ini the miny season, while providing the
user with a stunning view from above.
The main structure of the building is
diamond-shaped lttice truss, which is
built parametrically based on the solar
radiation to regulate the ocpening and
closing of the glaze mesh to minimize
energy consumption. Fnally, the energy
efficiency and economic benefits of the
riushiroom growth system was the main
inspiration for our projed.
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{ MYCELIUM GREENHOUSE / Site strategy
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/ MYCELIUM GREENHOUSE / Site analysis
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{ MYCELIUM GREENHOUSE / Site proposal { MYCELIUM GREENHOUSE / Building design
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J i Trees used o stabilize river's bank with Shrubs partially play aroke as fitter of
y water absarption diffarent chemical pollutants
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Marsh land enhances =robic and Aaqiiatic plants help to hold sediments
anaerobic nutrient cycle and improve water quality




 MYCELIUM GREENHOUSE / Visual experience / MYCELIUM GREENHOUSE / Visual experience
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{ MYCELIUM GREENHOUSE / Systems and technology

The material / Myceliumis 100% onganic.
Itis a matenal which is strongerthen monoete,
and itis completely made by organic waste.
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GREEN HOUSE

The process [ The plastic used in
organic solar cells has a low produdion
costin high volumes. Combined with
the flexibility of crganic moleouks,
organic ells are potentially ost-
effective for photovolaic applications.
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/ MYCELIUM GREENHOUSE / Systemsz and technology
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Fungi's strisciure / Fungi's chemical
composition is a mixture between animal and
plant.They have no chloraphyll, instead they
do cellular respiration.
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{ MYCELIUM GREENHOUSE | Interior space / MYCELIUM GREENHOUSE / Interior space

Children bedroom

Views of living spaces
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ELYSIUM
Milan, ltaly

Elysium is @ very innovative low-density
residential project It is in fact charcter-
ized by & system of buildings that are
dosed within a big shall that provides
them with a constant temperature dur-
ing the year, using the greenhause prin-
dples, natural ventilation system and
vepgelation.

Tha projed areais exactly [ocated over the
I nderground station of Porta Vittoria, This
lat us think about how ta benefit form the
thermal energy generated by the station.
The building has been designed in arder
to taka tha air from the station for its heat-
ing to reduce enengy and emissions, This
meanis that during winter the air taken
from the underground level is warmer
than the outside air and in summer it is
conlerthan the very hotair outside.

This process provides a sensible reduc-
tion of energy usage for cooling and
heating the building during the Year.
The air is filkered and pumped into the
ETFE shell, where the residential units
are placed. These units are designed
in order to generate a new way of liv-
ing: they are fully open to outside air, in

Matteo Bulgarelli, Chiara Robuschi

order to provide livable spaces strictly
connected to the gardens, except for the
bathrooms and the bedmoms which are
instead dosed to guarantes mare privacy.
The spam under the shell is designed
to create a commiunity that fries to be as
rmuch as possible self-sufficient.

They @n produce their own food trough
wvegetable gardens and the water is col-
lected and purified frough phytodepu-
ration. The species of trees chosen
are Mediterranean plants that remain
green for the entire year, and are per-
fet to live in an imtemal mild dimate.
The vegetation helps also in reduc-
ing the noise coming from a congest-
ed road that is mext to the building
and works as a green sound barrier.
The shape of the building comes from an
analysis of invisible forms acting on the
praject site,

The mast affecting forces are the Thermal
energy and the Noise pollution. They have
been analyzed by an algorithm in arder to
inform a shape that could be located as
close a5 possibleto the source of heat and
asfaras possible from the source of naise.
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{ ELYSIUM / Site analysiz

The Masterplan chasen isthe that re-gualifies
the Ortomercato area without revalutionize the
farmal equilibrium of the existing area.

Milano City structure

The project area i lncated overthe
Underground station of Porta Vitboria,
in the sauth-zact periphery of Milan.

What we consider very interesting in this
masterplan is the attempt of creating a green
rimg that hugs the entire area,

The project site has been chosen exactly
within this green ring, in order to partidpate
in creating an ecological belt.

| ELYSIUM / Design strategy

Strengths:
-Exposure

-Wide apen space
-Aeressibility
-Transformation area

Waealmesses:

-Presence of a noisy railway
-Presence of a big congested road

- Low asstheticvalue of surroundings
-Absence of urban density

Heat map of the grotind

Opportunities:

-Underg round station

-Site belonging toa green belt

-Wide area usable for water harvesting
-Presence of reusable materials

Graen noise barrier
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{ ELYSIUM / Structural simulations [ ELYSIUM / Structural design

Shell structurs

The unique geometry of
the mullions reveals the
load forces intensifying
Noise Voronoi Voronoi mapping on the cover sirface Translated Voronoi on the roof cover tr::s:::i:?ﬁ;;ﬂ;m
transparency atthe
ground lewsl,

¢
8 R 1 2 t 3 & !
Calls’ intensification Reinfarced structure ) _ 5
L ki ii 1 il
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s P Structural continuity . ‘-\

The placement of z . |

oo lumins supporting

g j B
ft S the shell reflects the
FLE irrantiai structural grid of the

axisting uriderground
building station. i i I i
Bending moment diagram Torsion diagram Shiear farce diagram i i x ! i -

Deflaction without pillars: max 1.8 cm Deflaction without pillars: step 1 Deflection without pillars: step 2 Additional pillars Complete structura Complete structurs behavior
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{ ELYSIUM / Building design

[ ELYSIUM / Building design

Building plan and section
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[ ELYSIUM / Building performance

Axonometric view of the system
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{ ELYSIUM / Building performance

Water harvesfing and Phytoremadiation



{ ELYSIUM / Technology and systems
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{ ELYSIUM / Technology and systems

First floor plan

Ground floor plan
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SOLAR PATIO HOUSE
Milan, ltaly

Solar Patio House is proposing an innova-
thee Urban system thatintegrates produc-
tive, educational, residertial and secial
fundtions together. The sun is the primary
gnergy source for food production, a pow-
grful renewable eneray, a5 well as a @ta-
Iyst for social relationships. [n this project
it is the most important element taken
irta considemtion.

Starting fram the solar analysis of the tec-
tonic structure of the are, the complex
is organized following the sun path: the
dopes afiented to gain the maximum so-
lar radiation are used for food or energy
produdion a well as for sacial pumposes,
while thase fading north are dedicated to
water treatmeant.

Tha ertire system & designed to build a
rew urban model able to integrate dif-
ferent typalogies of spaces, in a gradual

Susanna Vissami

transition from the most public, the
prarmenade, to the most private ong, the
inner patio, conreded through a com-
men coutyand. Shared amang the haus-
ing units, the courtyard is impotant not
just from an enargetic paint of view but
also to enhance the sodal relationships
among neighborhoods. Every edge is ma-
nipt lated and modified by the shadows
generated in different moments of the
year together with the inner rhomboidal
excavations of each single unit.

The Inner fundional program of the
hiouses is distibuted according to the
sun path, meaning that the most irm-
diated parts become the living spaces
and the shaded ones the bedmoms, but
evarything faces the mast important ele-
ment of the mmplex, from whichthe light
cames: the patin.
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{ SOLAR PATIO HOUSE / Dezign concept

Hjkstra ALGORITHM

/ SOLAR PATIO HOUSE / Design concept
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/ SOLAR PATIO HOUSE / Computational strategy
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/ SOLAR PATIO HOUSE / Site strategy | SOLAR PATIO HOUSE / Site propozal
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{ SOLAR PATIO HOUSE / Building development / SOLAR PATIO HOUSE / Program development
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{ SOLAR PATIO HOUSE | Architectural plans / SOLAR PATIO HOUSE / Garden layout
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{ SOLAR PATIO HOUSE / Technology and systems
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/ SOLAR PATIO HOUSE / Technology and zystems

Eledricity production

Matural ventilation

Visibility

Thermal mass storage
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{ SOLAR PATIO HOUSE / Construction details
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RAINY HOUSE
Milan, ltaly

A——

The Rainy House projed foouses on co-
generation design strategies for a sustain-
able uban metabalism.

Might we think to reuse rain waterwithin
a water recyding system with seepage ir-
rigation tofesd all the vegetable for each
individual residential unit? How much
water does a square meter of wegetable
garden need per day? How much rin
water does Milan offer per Year and hiow
rnariy liters of water does a person use per
day for its domestic uses?

Once we understand all these compa-
rents, we can focus on the genius loci of
the landscape.

The wetland area halds aquatic plants
which they might be used to purfy min
water, ta irrigate and to raise food locally,
but in order to create that metabolism,
an we image to fransform buildings in
water channels? The answer might ap-
pears unrealistic, but the Rainy House
tries to propose a real answer,

The hiouss is shaped with different slopss

—

Alberto Lunardi

A1k

and it stands from the ground with a steel
light structure. A green roof starts the
pracess of punfiation and an aquaponic
system purifies rain water naturally with
o pesticides.

An harvesting system control the flows
and splitthe purified water for the domes-
tic uses and for imigation.

The inner shape is derived from a geo-
metrical relationship betwsen the tran-
gular shape of the projed area and fixed
point control caunes. The soil is dug uptill
the heart of the house, the place to live.
The limit that defines the covered space
from the outside is a green sheet de-
formed from the anglk of the solar mys
in arder to allow maximum salar iradia-
tionsinside the irterior spaces.

The shape denves from a process alled
geometric stitching method cunves which
relates again to the geometrical tran-
gular shape of the projedt area. Geom-
ety and ervironment tagether shape the
Rairy Houss.
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/ RAINY HOUSE / Design strategy

Transforming the building inte a water channel
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PFoonometric illustration of the metabolizm
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Purifying wakter using aquatic planis

Raising local food using water for irrigation

 RAINY HOUSE / Environmental systems
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{ RAINY HOUSE / Building design

Plan
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| RAINY HOUSE | Building design
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{ RAINY HOUSE / Building drawings / RAINY HOUSE / Building drawings
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[ RAINY HOUSE / Technology and systems

Grotind floor plan and detziled section

e

 RAINY HOUSE / Technology and systems

wnit 1

1 -The hidden stricturs

3 - Suspended floors

2 - From olitside

Cor-ten steel cladding, vertical batten xed
back to steel stud, void for air vendilation,
rigid foam insulation baard, steel stud,
dadding panel, plaster boand.

el

4 - From oltside

Cor-ten steel cladding, horzontal batter xed

back o steel stud, woid for air ventilation,
rigid foam insulation beard, deck plate,
sreed, floor heating, flooring.

5 - From outsde

Cor-ten steel cladding, vertical batten xed
back to steel stud, void for air ventilation,
rigid foam insulation board, steel stud,
dadding panel, plaster board.

& - Skylight + Graen roaf

Aluminu m window frames, metal

flashing . Vegetation, soil, gravel, dminage
bioard, maf membrane, concrete slab,



INTER-EVOLUTIVE DISTRICT
Milan, ltaly

The projec is part of a masterplan built on
movement and re-configuration of space.
Feoordingly, the inter-evolutive district
and its house, translate the concept of
landsape 2 an instrument for knowl-
edge, irta an uniderground and intimate
experience. The district & intended 25 a
virtuous closed system, made out of dif-
ferent FENs collaborating and interading
between rach other.

Cifferent public and gathering functions
are also added, in order to make this
space a place in which people can spend
time, not only pass by The program is
rmade by six different elements: a Hub, an
edible forest, community gardens, a phy-
to-lagoon, a house unit, all faing an anti
PM 1025 community park. The house
unit is developed patially under the
ground level and partially above it but it
ermbodies a tight connection between -1
flaar, and a liveable racf.

—

(movanni Nardi

The continuity of the landsape is one of
the driving forces of the whok projed,
with the aim of @mouflaging the an-
thropic erviran ment and merging it with
the green systemn ofthe marterplan.

With a re-configurable zoning and a flex-
ible space design, the houseis developed
inta & relationship bebwesn room and
open space, a5 a matrix to define the pro-
gram.

Ter every room corresponds a certain court-
yard, with a different landscaps program
for everyone. Using the slope of the parcel
as a roof, thie house is developed in plat-
forms, conneded by stairs, in which we
are able to perceive the entire fabic from
ever changing paints of view.

These twa ekments of the program are
intended ta be 3 matrx for all the mas-
terplan, frying to merge in themselves a
closed-oyde system which @n be repli-
cated inother parcels.

L
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{ INTER-EVOLUTIVE DISTRICT / Dezign concept ! INTER-EVOLUTIVE DISTRICT/ Environmental strategies
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{ INTER-EVOLUTIVE DISTRICT/ Building design ! INTER-EVOLUTIVE DISTRICT/ Building design
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{ INTER-EVOLUTIVE DISTRICT/ Building design

Detail section

m

{ INTER-EVOLUTIVE DISTRICT/ Interior space

Throughiout the master bathroom

"
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/ INTER-EVOLUTIVE DISTRICT / Building Technology

1_ From inside bo olitside:

-Waad pawing 2 tm

- Chod plestarfayer 125 cm + 1,25 am
- Dy sard

- Urder foarbarting systam

- Lightesaight systam's sareeed

- Folystyrene foam irsubstion

- Bruminous lagar

-Vertiated ighoo far comcrete shab

- Rainfarcad conoaia piller

2_ From inside to olitside:

< Interior inishing

- lasulatianizyskans avhyl

-WLAM 12 en

- Waterproof membrane

- Watmrproof insulxtion

- Waterpioof plastar

- Stmel siructura for vase

- Imigatian systam jeim o the seel sic

Detailed section

iy
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| INTER-EVOLUTIVE DISTRICT/ Building Technology
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3_ From inside to outside:

-lnterier dnihing

- Do plstar lagar 35 m

-Wead barineulatian & cm

JelAM 1dtn

Waparbaniar

- Poky stynena Foam ireulatian

-Weaden planks

. 5B panal 1,Bm

- Water col ledion | drsinaga rigid elomant

-Fiterlaer
-Dzinaga channad

4_ From inside to outside:

Intericr dnihing

- Do plestar legard 35 om

-Weaad Abariraulabian & om
-FelAM 12 o

-Weasd Abar ireulatian Bem + 3o
-Wind + weterszaling

-Wead plankes foraularcowaring



SALT SPRAWL

Lake Urmia, Iran

Salt Sprawl shows alternative ways of
thiriking, designing and manufacturing
architecture. it sees the building and the
landscape as living arganisms which are
the result of energies they am surraund-
ed by and that work with them.

The projed is located inthe bigogest saline
lake of the warld, Lake Umia (Iran], which
i characterized by and dimate and 2 wide
difference between day-time and night-
time tempsraturs.

Surface flow and direct rainfall are the
rain water sournces of the lake, butas a
result of increasing temperatures and
hurnan activities, the surkce of the lake
hzs been deeasing by B% in the last
15 years. Erwironmental resources (sun,
water and salt] are the foundatians of the
project. Starfing from the consequences
of water scarcity, natural evaparation and
salt deposit, the aim is to re-establish a
balance between architecturs and arvi-
roniment. The ecosystern approach tends
to reduce the amount of water used for
agriculure by shaping the sail and by
enisuring natural drainage. Furthermors,
the FEW strategy conmects architecturs

—

Mara Fraticelli

and environment: sach parcel provides
a system of saltidesalinated water @nals
which restores the water oyde and differ-
ent agriculture typologies which follow
sail salinity. In this process, the building
adts a3 a filter which uses the leftaver of
the evaporation process - salt - both as re-
riewable energy sounce and as a construc-
tion material.

The building prototype is inspired by two
basic concepts: form follows energy and
a passive climate structure. The ervelope
follows the solar radiation analysis and
results in a parboloidal shape in section
and in elevation, which is desigred to
madimze/minimize sun energy collec-
tior. Considering sun path, the wall thick-
riess changes along the section inorder to
absorb selar radiation along the day and
release it during the night

The house i made of a timbar strudure
and prefabricated salt panels which im-
prave the conditions of inhabitation; saklt
porosity and reflectance, in fact, wark with
the differences of temperature outside
anid with the salar shape of the building
im proving internal comfort cond tions.

i

.=



{ SALT SPRAWL Site analysis { SALT SPRAWL / Site analysiz

Lake Urmia is the largest permananit hyperzaline kake in the warld and was
desigried a UNESCO Biosphere Reserve in 1976, The lake is an important
habitat for many species of reptiles, amphibians, mammals and migrant
birds. The surface area has been estimated around §100 kmd, but since 1995
it has generally been declining and was estimated from satellits datato be
only 2386 kmd in August of 2011

Water management

The watershed of the lake ian
important agricultural region with

a population of around &.4 million
people; an estimated Té million
people live within a radius of 500
krn. A5 aresult, the lake's water level
has dropped by as much as'? meters
over the lasttwa decades.

s lake levels decling, the exposed lake bed isleft with a covering of
salts, primarily sodium chloride, making a great salty deset on much
- aof the 400 Km2 of lest surface area.

mm Lake boundaries in 15084
Iy yrrent surfacs in 2004

A%

Damn construction

The the dyke-type "Kalartari"
highway connects the two major
dties axross the lake and biseds
the lake into northern and southem
part. A5 a consequence, natural
water drculation, sedimentation
pattem and evaporation mtes have
b=en significantly altered and high
levels of heavy metal contaminants
have been introduced to the lake

b% &~
o wind chireCton

alt Slonms Qe nion

ervinonment Thie concerdration of salt in the lake passed from 200 g/l to 200 gil Exposed to wind erosion, the salt desert generates 'salt storms’ with
with a red negative impact on growth rte, reprodudtion and mortality serious impacts on local agriculture as well as regional health causing
of phytoplancton and akgas colonies respiratory illness, eye problems and throat @ncerin the worst @ses

Increased temiperatiire V

The average annual tem perature

increased of 7 from 2000t 2011.

The annual rairfall within the ::"

“ - basin from 1967 to 2006 was 235
gg ,i"'f \-\ mim, with vanation betwesn about
20 ,-"'".. 440 mr;c:E[: ?rﬁﬂ-tn Lﬁsthan 'IEEI
1 - i i . Ihe arid to semi-an
1: ' _‘\""
5
o=
-LE

The high salinity has caused a severe dedine in biodiversity (bath As aresult, spedes that feed on brine shrimp have declined
spedes richness and biomass) The endemicArtemia Uromiyehna dramatically and migratory waterbirds have abandoned the area.
populations that live in a salinity level of 240 g/l have stopped

hatching, except at the mouths of incoming streams where salinities

ane lower,

dimate of the basin means that
agricuture is largely dependent on
irrigaticn.

iii&iﬁ:?iﬁi
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[ SALT SPRAWL / Invisible forces

Variahility of the lake
prior to the early 19605
does not appear to have
been widely studied,
however, a generalized
plot of laka levels dating
back to the eady 19005
shows one brief pericd

in 1937 where deepest
point of the lake was 7 mt

underthe suface level,

Water flow simulation

Sumrmer average temperatione
Temperatums (C*)

Decreasing the lake's
surface area leadsto
expansion of salt planes
with high albedo and af-
fects the thermal balance
af the atmosphere above
the lake.

/| SALT SPRAWL/ Invizible force:

Salinity
Salinity ignll
- ki S
el
[ FiEEisl
P60 - 2R

s the lake retreats from
its original shoreline it
leaves a layer of salt {pri-
marnly sodium chloride]
which leaves the land
unusable foragriculture
and threatens to unleash
damaging stoms of
wind-blown salt on the
sumounding area.

Slope gradient

FLY

Annuzl solar radiation

LALL]

il ;|¢I|I.'
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| SALT SPRAVIL / Site strategy

“Ecosystem approach”
The 'soosystem approach’ is Com

management of land and

living resources that promotes

conservation and sustainable use in ¥
an equitable way. Thg=1,1

Agricolture-basad economy / Cultivation of:

Fiza Grapaving

a strategy for the integrated v F ?
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Different soil stratifications for diffarent monsider both the seil stratification (that
agriculture typologies / Dne of the main mieans the way of draining water] and the sz
problem of the agicu Hural fiekds arsund the limity concerdration of the soil itself. Because

Urrnia Lake istheir soil com position - mainly
sandy soil - that absorbs water very quickly
and leaves the surface semi-d ry. Furthermore,
the typologies of plants cultivated should

Type 1
kot 12lin

1z

the provinces that surround the lake have an
economy based on agriculture, it is important
to find the ight dimension of each lot in
orderto produce enaugh feod and sel | it

~Type 2 gl
By %?ugun salinky EE sdinity

| SALT SPRAWL/ Site strategy

How miany sqm do i need to call it “produdion™

300 zgm
200
= e 120 sqm
He9 @~ & @
Cropmine  Appk g Com Barlay Rics I-h.hpl'lllcphll:

- P e e

Seil type 2
1,00 miabewa buba ksl

Soil type 2 Sail type 1
0,80 m shove b bawal 01,20 miabarsa laka lawal

Soil type 3
2,81 m aboea lakelewsl

Dunaliella algas / Dunalizlla

is & genus of the algae family of
Dunaliellacez=. 1t is the only natural
species that grows in the Dead Sea
beuse of its capabil ity to resist
high level of water salinity.

_
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{ SALT SPRAWL / Environmental systems

a I |I|
Ay wam o » WY 3 ¢
Irrigation Natural drainage Phytodepuration Domestic ise

A

Clean water

A
@

Wates harvesting Hareral desalingtios peocess - avap oowbioe
Salt
Bdndoen saltis heabed
ot Rt boweer, e
pumped im0 4
sharage lenk

0

Energy
11 of water = 300 grof salt

1 kg of mokten salt = 12 EWh

¥ o> ¥ i > @ » W

oml®
Agricoliure Growth and harvest Consumption Compast Organic compost

FEW'S strategies

]

{ SALT SPRAWL / Environmental systems
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Hiararchy of the system
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{ SALT SPRAWL / Parcel development

Parcel strategy

Each parcel is designed aczording ta the FEW's program,
providing a continuaus interaction between the build-
ing and the ervironiment

The presance of a big partion of agrculture and the
water canals provide the right amount of food, energy
and waste far a singular family. The network of paths
crosses the parcel and, at the same time, subdivides it
irto srnal | parts - each of them with differentfunction
such asfood cultivation, landfill, biomass, e ..

The building is displayed atthe edge of the pancal,
directly connected to the water canals in orderto guar-
antes the water oyde and salt extraction.

The portion of the building dedicated to the evaporator
faces a north-south orientation so that it guarartess the
maximum amount of surface covered by solar radiation
and it guarantees a continuous evaporation. On the
contrary, the portion dedimtad to housing follows a
past-west orientatian so that it aveids direct salar mdia-
tion during the day.

{ SALT SPRAWL / Parcel development

s

Function: direct connedion to wate

n:u';k Landscape: integration with path network

Program: N-5 and E-W erientation




{ SALT SPRAWL / System development

Sacond system

Third system

Water canals - Phytoedepuration system

Thefirst system of conredtion consists

of 4 mt wide roads, lied with pedestrian paths
and trees. This system is the cortinuation of
the existing uhan street retwork and crosses
the site according tothe idea of '@rda’ and
‘decumana’ dividing it into eight sectors
strictly connected.

The second system is for pedestrians

only and itis more linked to the experence

of the place rather than the function of
connection itself. It's an erganicand fluid
network elevated above the ground that
connects all the buildings. Sometimes

it becomas a pier on the water canals,
sometimes a runway through trees orthrough
agricultural fields.

Since mast of the land is dedicated ta
agriculture, it isimportant to provide a
network of streets reserved for the passage
of ractors and ether means. The third system
wrosses and cuts the parcel, dividing itinta
smaller parts, each of them dedicated to a

different typology of agricultu re.

BAcoording to the strategies of the project,
water management and reuse is important
forthe sucmss of the project Thanks tothe
the ratural slope, wateris dained from
agricultural fields to the water canals; then,

it is depurated thaniks ta the alge from
chemical agents usually used in agriculture
and purified water is pumped and stored into
tanks in orderto re-start the process.

/ SALT SPRAWL/ System development
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{ SALT SPRAWL / Building dezign

Guaan = 1hermal Greszhappar Each peint of 1he mesh mangla & Respansie
sahilityand Ladyheg shitted on iy, 2didion according ¥ brilding
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Conceptiial diagram of form finding
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{ SALT SPRAWL/ Building design
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{ SALT SPRAWL / Architectural drawings

Interior design strategy A
The differentthicknesses of the walls provide

a stabilization f the temperature inside the
building, awoiding the concentration if heat!

cold in sorme areas. With this system, the

building works as a whole structure, a unique
room. The optimal solution consists of fixed

walls containing services and sliding panels,

in orderto create a space that is both flaxible

and livahle.

Salt water canal

" 51"__,__5—_—.—"";_‘-‘-' == u- =gl

" Desalinated water '
e iy

=

Evaporator / salt water }

Agriculture

Biomass

Plan
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{ SALT SPRAWL / Architectural drawings
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SAVE KIRIBATI
Kiribati, Pacific Ocean

Kiribati is an island nation inthe cantral
Facific Deean, surrounded for miles only
by water. In the last fow Years Kiribati is
being kriown due to the dimate change
and the rsing of sea level that is slowly
flooding the islands. Because of that Kiri-
bati's people are the first in the word to
becomie refugees forclimate change.
Kiribati islands are really flat and low, es-
pedally the Fanning Island, that has the
highest point at 9 feet on the sea level,
and with mare than a thousand inhabit-
antsitis one of the mostindangerisland.
The predictions for the next fifty years are
that the level of the sea will slowly in-
rease, reaching whit the tides the 7 fest
high.

It means that Fanning Island people
will b= forced to leave their tarritory. The
people of the island are really attached
to their roots and they have developed
a way of living that is in perfect balance
between the [and and the sea.

The Save Kiribati project has the purpose
to give to thess people the chance to stay
in their plae, maintaining their living
habits awiding to be refugees in a for-

—

Alessio Palmien

1dt

gign country. Butto achieve that the anly
way is to evolve a nural population into a
techimalogical one, that could adapt and
liveina new sophisticated system.

The projectis based on the complete ab-
sence of land, 3 biology-inspired floating
system composed of parts that works to-
getherin order to make the entire systemn
work in balance.

The masterplan propose a series of float-
ing cells each with a specific and unique
pumpose like water colledion, water de-
salination, emergy production, animal
farming, plants coltivations, dwelling
units and saan.

Each unit has only one purpase, ensuring
the exchange and the collaboration be-
tween different parts.

The entire system is endased in afloating
ribban that, following the tides mowe-
ment, generate and collect enengy for the
whale sistem, quaranteeing a visual limit
to the population, awiding an alienat-
ing sense of living in nothingriess. Only
few spats of land are protected by huge
walls in order to become a sanduary and
a memary of the past

o

M7



{ SAVE KIRIBATI / Forces analysis { SAVE KIRIBATI / Paramatric simulations

i
L1

Flood analysis: +0m [2017)

Flood analysis: +1m [predicted in 2050)

Flood analysis: +2m (predicted in 2100)

148 M9



{ SAVE KIRIBATI / Logic of aggregation

Site strategif

{ SAVE KIRIBATI / Project development

’//_

1
i

N

5t

The rikkon

A cartinuas ribban mads
of fleating deck units
provides for a flexible,
Vet secure system of
containment for all

the units towithstand
currents and tides.



{ SAVE KIRIBATI / Structural form-finding

Form finding and constriiciion process

The shape of the unitsis derived from aform finding process
using a digital simulation to inflate a flexible envelape.
Different base shapes are tested for structural integrity and
evaluated for their potentials to house human activities.

Case 1

Case 2

O~ O
O M~ O

Final results

{ SAVE KIRIBATI / Structural form.finding

Stress diagram

Compression-resistant chape

Form dizgram



{ SAVE KIRIBATI / Unit development

Plan and sectian

154

{ SAVE KIRIBATI / Unit development

Dwelling unit

Cultivation wnit

Water desalination unit

Farming unit

5



Diving bell water spider
reirforcing and air-
bubbling from the inside.

Stable fibrus nest
canstruction of the Diving
ball water spider.

Micrascopicimage afthe
Diving bell water spider’s
rest,

{ SAVE KIRIBATI / Technology and zystem

Fabrication process

The design concept is based on the study of biclogical
construction processes forfiberreinforced structures, These
processes are relevantfor applications in architedure, asthey
don't require corn plex farmwork and are capable of adapting to
the varying demands of individual construdions.

| HL ‘L
Rainfarcement layers

Reinforcement layers

{ SAVE KIRIBATI / Technology and system

The binlogical processes form customized fiber-reinforced strue-
tures in a highly material-effective and functionally integrated
way. In this resped, the web building process of the diving bell
water spider {Agyroneda Aquatica) is of particular interest The
undedying behavioral patterns and design rules were analyzed,

abstracted and transferred into a technological fabriation process.

Cantral cone




{ SAVE KIRIBATI / Detailing
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{ SAVE KIRIBATI / Interior space

Intesior view of the bedroom




HAVANA PROJECT
Havana, Cuba

The aim of the projed it to understand
the energy generation/distribution a5 a
process which can then be developsd asa
parasitic apparatus of specific prototypes,
ir this case in the urban contest

The idea of the micro-intenvention, with
small modules which interiorze the cli-
matic factors of the context and ad as ap-
paratuses creators of autonomy.

The place where this theory was applisd
is La Habana, Cubs, more spedfically the
Old Havana.

Thie water infrastructure in this arsa isin
very precanous conditions, this together
with the drought that has been affeding
the area for a few Years now reinforoes
the urgert need for capital intervertions
fooused on the genemtion { distr butian /
carrect use of water.

Thi second fadtar to take ints account is
the energy generation as a key point in
achigving the autonomy of the city, the
correct functioning of which is affected by
the evidant econiomic lim ftations.

Both of the goals, energy and water gen-

Adrian Labaut

eration am achieved by using the immie-
diate rasources that the conteat offers.
Erergy is collected from the direct solar
radiation, very importantin the
Caribbean context, with more that 300
sunny days average per Year, and water
is generated by the use of condensation
techniques.

The humidity in Havara is very high,
around T0% average, this with full of
rmaisture will get in contact with surfaces
of lower temperature [5-5 Degrees), in
order for itto condense, re-directing it to
storage point as well as to the elevated
storage tanks in each block.

The project started with the creation of
a maga-structure aver the city, idea that
was developed after, converting this mie-
ga-building into many small prototypes,
euteriorly absorbing the dty spirit, and
interiorly reating energy from thin air.
Each prototype is different, depending
on its lecation, its formal com position is
given by the subtradion of 'shapes' that
respond to spedfic fundions.
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Water scarcity in Cuba / The hydralogic
drought affects 12% towns out of 168
(B2% of the country], 53 ofthem
declared to b= in "eutreme drought” In
2014 the amount of rain in Cuba was
justthe 5% of the historic average.

st | o

Water reservoins in Habana

Drought : = . o Sun radiation map Wind analysis
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- Solar energy generation

e

)

Model components The Mechanism
Solar collectors area : 46 sgm Water condenzation area : 475 sgm
Emergy generation :

Average water genenation /sgm - 23 |/ day
Imput 2verage : 1000 W/ sgm Water generation average : 11 875 |/ day
2 sgm x 1000 (Wi'sqm) = 2000
2000 » 0.20{20% efficiency panel] = 400
400 = 7 {hours of sun radiation) = 2800 Wi per day

Single struciire companents Solar radiation analysis

Matural illumination inside yard
Téh
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Elewation west
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Intarmal divisions

1

Vertical mobility

! HAVANA PROJECT / Technology and systems

Building components:

Muisture condenser
Internal patio

Rain callector
Maisture condenser
Gardening

Moisture condenser
Balcony

Staincase

Stark ventilation system
Lift

FIE|

Comman area illumination O
Stack ventilation system @
Niumination housing below @
Solar panels @
Moisture condenser

Stark ventilation systam
Stark ventilation system
Gardening

Perforations
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Floor 1 plan:
1. Publichal
2. S spariment 1 200 m!
Apartment 2: B2im'
2, Living ream'kiichan /0w
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Apartment 3: M4 m'
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Apartment 4: &5l m'
1. Common spaca M5m'
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13.Batheaam 48n!
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POTENTIALS OF THE OX -BOW LAKE

Pucallpa, Peru

—

Flooding in Pucallpa is ome of the major
concerns in the currently developing ur-
ban city of the Ucayali Region in Peru.
Pucallpa is found along the Ucayali River,
a majortributary of the Amazon River. It is
a highly active meandering river of today
that has gone through several transfor-
mations overthe past decades

An anthropogenic meander cut off in
1996 was one of the critical human activi-
ties that contributed to the shortening of
the rver upstream which further resuted
i rapid water flows downstream. The
flooding brings destruction to the urban
eriviranment and livelihond of tha in-
habitarits in Pucallpa. The arthropagenic
meander ot off initiated by the people
living in Maisea is an examplke of how
hurnan interference can pose an effecton
the matural eriviran ment

Lifa in Pucallpa is threstened by thres
problems; the lack of dean water, excess
solid waste and flooding. The solution to
these problems has used twa main strat-
egies, the introduction of a wetland and
anzerabic digester. Firstl, the flooding
pattern along the bend of the co-bow lake
was observed. The shoreline dhanged and
differed upto 50 metars.

—

Alice Tzu -Ting Huang

I

With the empty porous land along the
shore being 5o prone to flood, 3 new eco-
sistem was proposed to take on its full
potertial. & wetland system is introd uced
to eli minate further ercsion and serves as
flocd protection to soak up the excessive
water. This water is then stored ta b used
during dry seasors and for irrigation of
agriculture to increase food produdion. &
riew natural habitat will alss be created to
enkance wildlife biodiversity,

Secondly, to deal with the excessive or-
ganic waste, an anaerobic digester is in-
troduced where arganic waste is decom-
posed withoutthe presence of axygen. By
placing it within the shared spaces of the
cormrmun ity, it allows for social interaction
and creates a sense of cwnership.

The proposed drcular housing futher
enhances this concept, creating a shared
gathering space along the inner ring of
the cirde.

Each cirde serves a publicfunction and is
all conmected by a bridging system. The
circular housing can therefore be seen as
a typoboy that enhances the [festyle of
the local community but alss is a result
of the continuation of the landsape sur-
roureding thiern.

m
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HISTORY
OF THE

Prajact location

Pugallpa is found alang the Uaayali River, a
mizjor tibutary of the Amazon River,
Floeding in Pucallpa is one of the major
coneerns in the cumently developing urban
dty of the Ucayali Region in Peru.

{ POTENTIALS OF THE OX .BOW LAKE / Site analysis

DM MEANDER ’

J-... CUT OFF
POCALLEA £
L E
FACTS ON THE ANTHROPOGENIC s
UCAYALI MEANDER CUT- OFF h
T The river channel was pushed g 6 i
oo 1k throiigh during the flocding S MABEER
Highly Active meander-  ‘MASHEL season resulting in meander by
ing river Major Amazan cut-off and formation of ox-bow
tributary in Peru. Travel lake. Most dramaticchange Temiperatiire
distance Prior cut off in UcayaliRegion in the last el st e
batwezn Pucallpa and 00 years. & Ucayali River after ﬁ ,:.':.:""’3.
Masisea 71 km cortinued to change its course S e A g ey o
thraughaut the years, the river SHIBIBO-COMNIB O community A esliel H‘ i,
B maved further and further away is a group of indigenous people who fitl it ,'J !
; Ty fram Masisea each time. < moved away from Masizsa to livein " 3 A R 4
t:j " HUMAN urban areas such as Pucallpa. Many L _,-il_’,“
f\ = - 19 INTERVENTION peaple alsa flad from Guerilla fighting 2 e G e
'\ Arnad between Pucallpa and Lima is the only - in countryside to Puzallpa T ' B
mnnection bebwesn central region of Uayali & Bl MUA il ey R
the coast Residarts from Masisea remoied de- e T
briz and ot vegetation along small locd dhan- b B
nel aross meander neck toimprove transit and S e
establish toll systern This channel was physically =
widened mare and more ﬂ:lrnug hout the years Economic ackivity
A 'UERTO CALLAC e
: PUCALLPA TODAY A g

The Shibibe- Conibe ommunity,
8% ofthe registered indig-
enous population row reside
in district of Pucalla, alled

Puerto Callac fourd alang the LR
shires of Yarinacodha Or-bow 1‘; ' L
lake that was formead due to the b N
anthropogenic meander ot off Hl |}
i Population of Pucallpa = {P
200 people in 1900 =S
b 400, 000 peopletoday b
Precipitation Case study site
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FACTS ON THE : ke | T8 : ey
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Table showing the water level of Lake Yarinacocha during the year
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I
1 LACKE OF CLEAN WATER 2 EXCESSIVE SOLID WASTE 3 FLOODING !
Physical comaositon of sofid waste in the city ¢ Fucalpa U |UanuarylINIRATIN :
COMPOHENTS o | February lLAQINEET

Paer 182 el [T EnHIUIET (LT
CardaE | i '
Pasis PET m Sy [
[ Ward plasies and plasic b X May | | ,

Fairous Metals 174
Bt 173 dune |
: Pamygers & komining passy Gmgos 263 July |
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m ﬂ ﬂ Ji% ‘ﬁ‘}}ﬁ‘ Rk ﬂ Augest [
o Wood gﬂ | September [
ASAEAA A e = owie
only & out of 10 homes have access to drinking ‘%ﬁm ﬁ uﬂmhr I :
water only & out of 10 homes have access to characterization _**I'l'ﬁ“ﬂ et R |
drinking water study developed by = o
"Ciudad Saludable” ] |
e —— o — — EXISTING situation during HIGH flood season
1 2 3

Housing Typology 1 Heusing Typology 2

Housing Typology 3
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KEY FEATURES OF
OFFLINE WETLAND SYSTEM

infroducing wetiands in the flood piai can play 2 number of roles i
enwronment, principaly water purfication, focd control and shorel

" DFFLINE SYSTEM

Offine wetiands are constrocted adjacent to the mam
Body of waber Water enters the rge surface arsa of
e wesiand akmwing it tn spread cut and heips stog

ey Hws.
DFFLINE \

P

Whal are the procezzez of welland?

PHYSICAL FILTRATION
a0id particles are fillzred from the walsr

BIDLOGICAL & CHEMICAL FILTRATION
Dizsolved chemicals and excess nuinents an: fapped

and absorbed by plants and mecrcorgansms

POLLUTART TRANSFORMATION
Mipmbes act 25 3 Saofiker tn convert nirogenous
polbiulants. Slowly MoVng water alows waterbarne
pathogens greafer exposun: o e =m LWs

FLODD, ERDSIDN & FLOW REDUCTIDR
Wetiands hold [2s quaniies of water and redics e
amount emening stormwater system. The shage and
wegesaion also paciies the water fow reducing e sk
of flash flooding and erosion.

WILDLIFE HABITAT
Preserve natural eoosystems and create sheker and

habiat for important animals, bieds, fish and plants.

MACROPHYTE J0ME UHMALATING SURFACE OUTLET POND

Thizs 5 where most of water Yaryimg srtace depth shres water Deep open water of wetland Tat aliows

l‘E!]TEﬂt[l.‘.l:lll:i and provide Rebiat for a dverzz wiater i 5 beforz exfng the system. it is
| rampe of aquatic plants expozed to sun's U rays o kelp destroy

marmial pathogens
‘HEDIMENT BASIN FLOWER INLET POMD ! ! I
Farbicies are aliowed 1o setts SPREADER ‘Waler cam pacily before i 3 i |

nere recucing stk Dulld up In Péants & pomus
the wetland system Mocks Siow B
! dISpErses Water

PRE-TREATMENT i
FRubbizh and offer debns shoold
be tapped before entering
sadment basin |
'\i
7 PLAN of 2 typlcal wetiand
PRE-TREATMENT IN-LET ZOME EFHEMERAL ZONE WETLAMD TOME

Ehalioay miarsh hlarsh
vegetaion vegatation
Ly |
S s ad & Pt
1o Adgd

SECTION through typical wettand
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KEY FEATURES OF
ANAEROBIC DIGESTION

Enengy ezage for cesking in Pucallpa E{:rgjl:g:lmrmw m-l_!mum
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 POTENTIALS OF THE OX -BOW LAKE / Site development

Water flooding over swamips

Water flooding over agricultural fields

High flood season
Water flooding over perennial orops

e

Funttions

L1 I':I
Private / Public

¥ _.: ]
HAcoass
Wetand/Swamp/Agricultural fields
II r_
i

Proposal

1 Harbour: Intreduce aformal port where locals and tourists cn
banefit from enhances security: overfishing and illegal transportation
of timber can be monitored. 2 Agricultural fields 2 Wetland. 4
Housing. Spedfic crops benefit from flood, help reduce impads from
flonding acts a5 water storage. 3 Woodland | nteq ate as part of the
wetland ecosystern.
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Falmthaich

Fre-mizeding membrane
Wab=rproal sprayed oeerpalm
thatch

75050 purlins [G00mm apart]
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DESERT INCUBATOR
La Rabita, Spain

The projed, located in the direst region
of Europe, seeks o integrate living and
farming environments to create a hybnd
building typolgy, where resources are
shared, inputs & outputs exchanged and
where a mutually benefidal coexistence
with the delimte surrounding environ-
ment can be achieved.

The guided expansion of ulra-profitable
hydroponic farming in the context of
L= Rabita, is key to stimulsting the local
pcanarmy and presening natural scosys-
temis. The diminishing fresh water supply
is one of the main concerns facing new
development in the region. The propased
scheme aims to generate ifs own water
resourees and in so doing replenish the
already desertike erwiranment

The project looks at three passible op-
tionis to expand growable areas in the dif-
ferent geographical regions found at the
site: teraced development - on the steep
mourtain slopes, vertical development -
on the flat plains, floating development
-on the sea.

Jacob Holman

]

These opportunities highlight the vari-
ability of terrain and give an appropriate,
unique idertity to eadh area.

The terraced developments fooused on in
the propasal, considers existing madels
of living and faming, while integrating
advanced building techmiques, coaling
systems and Food, Enengy, Waste strate-
gies. The moulded form of the terraced
structures, follows an optimisation of
gir drculation, to maximise fresh water
production and cool temperatures in
grawing and living spaces. Living spaces
inside and outside are almost equal in
dimenision, following loal climatic condi-
tions and traditional living in the south of
Spain,

Streets and aceess routes rum between
structures, connedting the development
along its contours. The slt water @nals
are integrated into the street landscape,
allowing evaparative cooling to humidify
the shaded, lush zone. This mioo-dimate
will increase biodiversity and make the
arid landsape more liveable.
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Lz Rabita, Spain [ Agriculture is 3 significant
userof water resources in Europe, paticularly
in Spain, where the land cultivated by imiga-
tionin 1999 coverad 3.7 million ha, that s,
14.5% of usable agricultural land and 55% of
total agricultural production. Irrigation today
represents 30F% of the total water demand in
Spain and neady P0% of actual water con-
sumption. The Ameria and Granada coastline
of the Tabemias Desed, is the epicentre of
southem Spain's two billion-Eura a-year ag-
ricutural industry. Laated in Europe's d fest
desert, this region has the greatest concen-
tration of greenhouses in the warkd: el mar
de plastico’ extends over 22.000 hain the 5 ;
Campo de Dialiaz area, produdng millions of /
tons of produce for European markets every | 1

year. Because af the system's rapid g resth 3
and success its development has led to a
nurmber of environmental, social and political
problems induding; mntamination of water
and aguatic scosystems, salinization and
decrease of groundwater saurces, pallution of
ground suface ares, erosion, desertification
and racial seqregation.

Campo de Dallas Area & Surrotnding Coastline

Slope Gradient map - N Temperature Gradient map ]

Soil salinity map ol - soll @l @l Soil radiation map

| Fay)
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Sieep Gradient Hillside setilements

Follows the contours whare availzble

- Cutinto the earth to meate flat land for constnidion
-Createsan onganic pattern of development

- reenhouses separated by steep slopes and s@ttersd
-Lardslides and Rockfalk are frequent
-Dimersions: {20m 1 150m) Lang & thin

Freearorag
ddertirey | ——— B
Pecimging | —- Chiae Sardomn
Corainsciion
- o ._;\.

Prickly Paar

Ideal greenhoutzs conditions in [z Rabita
Hydroponics are favorable becauss they
requirz less water, nutrients and water recyda-
ble, less maintenance of scil, easierto prire
and pick produce higher yields, no need for
pesticides, less space required, environment
and pest contral.

Tomato Tucchini

Watermelons

{ DESERT INCUBATOR / Environmental strategy

DFme Sni noy Falesti g i graas
Fasinim 1o i Sed Mg
SOUTH FACHG

ol ey i, bging e green-
e Al @ e e Inrep sl

duleg Ve doy

Controlled Temperatures: Day 24 - 29C,
Might 14 - 24C. For optimal growith and mini-

mized plant diseass
Spacing: Distance between plants depends

on species, This effects air ciroulation, lighting
and aceessibility for pruning.

Cucumber

Greens beans Melon

Lighting: Artificial light is nesded during winter
moriths. & balance must be found betwsen heat
and light infiltration.

Relative Humidity: Day &0 - 80%, Night 20
-95%. This is impeortant for water irdzke and
decrease of plant disease
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Water Praximity - Point display

Devalopment Areas
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Natural areas

Accessibility
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Water system

"Intensity of Solar Radiation - Pattern

Water Proximity - Pattarn

The Site was analysed with all its existing
conditions; reads, waterways, buildings,
produdtive, open space, solar radiation,

slope inclination, praminent gecgraphical
features. On the layers of shpe indination
and solar radiation, the cptimal places to
build within thess conditions were highlight-
ed and overlayed over ane another.

Where these areas averlapped formed the
basis of the watenway systermn route. The route
combines these arsas as well as the quickest
reute from the highest point on the site tothe
lowest at a gradient of 1% {1m down for every
100m across). An area around the water chan-
nels was determined and a new buildable
land area was produced.

Creating A Water Channel - Salt Water Greenhouses will attach to this system
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{ DESERT INCUBATOR / Site Design

(1]
terraced development - mountainside

02
vertical development - flat lard

m
floating development - sea

Site saction

{ DESERT INCUBATOR / Technology and systems
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{ DESERT INCUBATOR [ Parcel development { DESERT INCUBATOR / Architectural design
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{ DESERT INCUBATOR / Environmental performance

AR temparatiine & flow, generating fresh water

{ DESERT INCUBATOR / Environmental performance
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Wind flow & solar gain analysis - CFD -
The site parcel subjected toa wind speed
of dmls showing different results when
changing the shape of the roof structure
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MYCELIUM NEST
Phu Do, Vietnam

—__1]

Phu Do is @ willage in Hanni, Vietnam,
which i famous forits tradition of noodle
making. However, the village & facing the
problem of pallutionfram nood le produc-
tion activity.

This bio-pallutant with nitrogen and phes-
phaonds as its components has caused the
sutrophication of water body, which is
irnvisible irside the villzge but evidentin
the outside canal receiving waste water
from the drainage.

Tha aim of the project is to deal with the
issue by using an enviraon mental and sus-
tainable approach. Mycelium, the subter-
ranean part of mushroams, is brought in
with its sym balism on the invisible pollu-
tion and, &t the same time, as a organic
solution to the pollution. Aquaponic sis-
tem, with its vertical mechanism of dr-
rulating waste water, is also introduced
dug to its high effidency on pollutant
transformation and food production. In
this praject, mycelia and aquaponic sys-
tem are working together based an the
mutualistic symbicsis of mycelium itself
and the reat of plants.

Wenjun Zeng

&t the architectural lewel an adaptable
solution is carried out regarding the site
as a whale. & systern of mini towers, the
"Mycelium Nest”, are plugged in the vil-
lage. In order to solve different lewel of
pol luticn, the tower requires verticl flex-
ibil ity based on the parameters which de-
terminie hiow many |3yers are enough for
the acquapanic system ta purify a certain
vid urne of waste water.

The prajectconcems nat only the problem
of poll ution, but also the life style and liv-
ing condition of the inhabitants in this
area.

The program in the tower is distributed
based on its Iocation, amount of direct
sunlight, and the living habits of the wil-
lagers.Ta allow for flexibility in height, the
tower is constructed with a prefabricated,
fast assembled and randomly looking
woaden skekton The structu re alse simu-
latas the growth of mycelium, working as
armature for the mycelia to grow, ratu-
rally genemting a gradient differertiation
on the facade correlated to the vaation
of direct sunlight.




{ MYCELIUM NEST/ Site analysis { MYCELIUM NEST/ Site analysis

Acupuncture approach ! The village of Phu Doin "'"r‘._.“"h
g B Haniai, Vietniam, famous for its tradition of noadle i B
5 L o making, is facing the problern of pall ution from noadle ["' SR T
E= '!v production activity. The projed attempts to resolve the 1 i '\ J.‘
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I MYCELIUM MEST ! Invisible forces { MYCELIUM NEST/ Invizible forces
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| MYCELIUM NEST/ Site strategy

/ MYCELIUM NEST/ Site strategy
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{ MYCELIUM NEST/ Building development

=

FOR 1=3 PFRAOINS

+Far 1-2 parsans
Total height: 15.6m

evalvameant

Systam

For flaw ratz, 2 gallan per minute, which equalsto 20m?’ per hour,
cotld be a propervalue in nan-commercial aquapanic systam.

Ita 30em grow bed is adopted, the time forfiltrating wateris 14
hours regardless of the area of the grow bed. Basically, there are at
least 2 layers to com plete the process of purification.

The volurne of water tank shauld be at laast the water consump-
tion of the area per day which is caloulated by the equation below:

Daily water consumption = population in the area x 0.18m
[Averzge water consum ption/day!parsan]

For ? persons
Total keight: 7 m

m":'a:'a:m!.n;-:‘

| MYCELIUM NEST/ Building development
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{ MYCELIUM NEST/ Solar radiation as design strategy

Sunlight from top
lI l ﬂ.L..l”' Q"’h
Floor height- 24 m Floor height: 3.6 m Floor height-4.8 m
Sunlight form souther side
® ® »
Floor height- 2.4 m Floor height: 3.6 m Floor height- 4.8 m
Direct sunlight testing: SINGLE floors

e—
T—

Direct sunlight testing: MULTIFLE floors

13F

Sun path analysis

Direct sunlight testing

Testing 1- single floar

Pericd summer [Apr. 1 - Sept. 30)
Minimum direct sunlight: & hours

{ MYCELIUM NEST/ Solar radiation az design strategy

For ? persons
Is it possible?

Far 3-6 persons
Tatal height: 23.1m

For 24 parsons
Total height: 15m

| =

Erx]

Direct sunlight
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/ MYCELIUM NEST/ Building Dezign
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{ MYCELIUM NEST/ Facade design { MYCELIUM NEST/ Facade design
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I MYCELIUM MEST/ Vizualization

\

/ MYCELIUM NEST/ Visualization

1268

The sentinels

The presence of the purification towers emerging
from the mofsape of a traditional village is quite
striking. They announce the silent work of plants
filtering polluted water and a reminder of the
invisible forces on which our survival depends.



REVERSE DESERTIFICATION
Cyprus

The island of Cyprus is suffering with de-
settification. During the summer times
the termperatures reach 45 degrees and
durinig the whole span of a year the rain-
water accumulation is far from sufficient
for the island. i can be resolved if new
theories are proposed, visualized and ap-
plied. [tisthe accumulation of rain and its
distribution that can define and revitalise
the island.

Atthe early stages of the project we wers
foousing on the existing agriculture's
reed for water and later a commurity
emerged. Housing, courtyards, gardens
and new agricu Hure was introduced with
a functioral raof that distributes water.
The project stated with the visualizmtion
of GI5-data inta an informative and com-
municative way to bring awareness to
nor-edperts on desertification effective
layers. The main aim was to introduce
guidance and propesals on the matter of
rainwater colledtion, saving and distribu-
tion. The geoportal website of the Cyprist
Govemment provides a great amount of
GI5 data and all are open-source.

It is fram there that we take initiative and
on the way to developing a software that
brings awareness on environmental is-

Marios Messios

sues oncerning Cyprus.

The housing units derive from an alga-
rithmic exploration on traditional houses
in Cyprus.

Morphologies were created based on
the attributes that a house offers. De-
periding on the needs of each room
(light vertiltion, privacy, greenery] the
algonithm unfolded a massive amount of
housing typologies.

By adding yetanather layer of parameters
[ratic of housing and courtyards, ratio of
rairwater colledion and gresnery et
the algarithm produced the appropriate
design.

[tis the combination of warking manual ly
and parametrically that brings together
the best functional, spatial and assthetic
prapazal. From the result of the master-
plan algorithm we apply our knowlkdge
aon architectural composition for the final
touches (zcoessibil ity from all sides, elimi-
nating dead corners ete.). The structurs is
altered and alculsted asit goes along up
to the final stage. ltisthen tessel lated into
prefabricated elemerts. The dimensions
are based on the production and frans-
portation guidelines communicated with
the manufacturer.



{ REVERSE DESERTIFICATION / Site selection { REVERSE DESERTIFICATION / Enviromental factors

Site selection

Extensive analysis of multiple ind ictars guided the
selection of an appropriate site. The area dhosen fora
pilot projact showed high desertification factar, virtually
no built infrastructure, low rain acoumulstion and
intense agricu tural land use.
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{ REVERSE DESERTIFICATION / Mapping and visualizing indicators { REVERSE DESERTIFICATION / Mapping and visualizing indicators

615 Data visualization interface

The project started with the visualization of Gl5-data in
an intuitive web inteface, 5025 to bring awareness to
ran-experts on desertifiction’s multiple Bdors.

Th wabsite of the Cyprict Govemment provided access
toagreat amount of GI5 data in open-soure format.
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{ REVERSE DESERTIFICATION / Technology and systems
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| REVERSE DESERTIFICATION / Technology and systems
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{ REVERSE DESERTIFICATION / Design strategy { REVERSE DESERTIFICATION / Structural form-finding
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Water management
The project iz entirely
ongan zed around water.
The ground is shaped in
was thatincresse water
callection; similarly, the
section of the building
allows for water colledtion
through the mof and
storage in the basement.
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The buikdingis fully intsgrated with emirsnmen- et T
tal systerns and the grourd.

Atrench dong its foundations allows for water

retention and stomge, as well as brdsmpe ameni

ties forvisual enjoyment.

The reaf combines skylights with planting and

opeening for vegetation to grow on the lower level,

Traditional housing flgorithmic morphologies
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{ REVERSE DESERTIFICATION / Construction

148

Building assemblage:

01 Excavate for foundations and instal| slab

*  The spread footings foundations are laid before any
installation of slab

#  Theslab is trnsferred on the field as a one ortwa
prefabricated elements that sit on a prepared sail

02 Assemble wall parts

*  The prefabricated wall elements come together
and sits inside a construction steel frame that it has
on the sides

*  The interiorwalls arethinnerand they have
triangular edges thatare joined with bolts

03 Instal | reottop cover, windows and doars

*  \Weld the window parts on the skylights.
Construction steel must come together with
welding and aluminium frames with boked
connedions.

! REVERSE DESERTIFICATION / Interior space

Imtevior views

My



{ REVERSE DESERTIFICATION / Online game { REVERSE DESERTIFICATION / Animation

.= 4 : r—— +  Multipls platforms

- 3 The projed alss exist 2 massively mu tiplayer online
game (MM} that brings players to experiznce the site
and the building. It alse provide farthe oppatunity
to engage with muliple adtivities related to water
presensation and sustainable famming.
Additionally, a shott animation shows the design
concept and development in a dynamicway, together
with 2 wal kthrough of the projed.
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Screanshots from video game Soreenshots from animation
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