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transcend specific sxchitacturl scsles snd procedures,snd which are
thersfore relevant across s range of situstions. From nterior ambiences to
utban envisonments, the structuss of the back s to superseda autona
mous design elds and to foous on the design potential ofsystems which
interact scross distant emvisonments. A & rsulk Thermodymamic nterac-
tions recognizes the need fo an interscalar approsch which, ranscending
disciplnary scales and divisions, speculstes on the need to confste the
teritorial ith the physiological in an al-ensompassing design endesvor.

3. Itis important to complement the current drive to ground design practi-
s on a thermodynamic basis with s discussion of the cultural elevance
of stmesphere in architecture, landscape architscture and whan design. In
this regard Thermodynamic Intractions sapives to supplemment th preva
ling quantitstive techao scientificdiscourse of thermodynamic dssign with
 qualiative one which enriches s scope and framesis eld of ction
Inthis context it is important seknowladging the work developad in
the late 19708 and 19808 by pionsers such as Luis Ferninder-Galianot
o Sanford Kwinter o itroduce far from equilibrium thermodynamics
into design practices. In ecent years these eaty proposals have been
rsdually aseimilated and materislized in conerste projects,which are
argusbly contributing to go beyond the green nightmare and restoring.
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Infact, umanity has lived vithous fossi fusle for most ofite histery,
50 perhaps it s nct so difficult olearn again the common sense mathods
tobuid responding to climats and schisving therml comort with scarce
indeed s many in emerging countries continue doiag tody.
‘Adequate orentation o sun snd winds, thermsl inerts,solar shading,
nstural light snd venilaion,together with sppropriae clothing andless
demanding standards of temperature and humidity are sensible ways
of providing reasonsble comfort, but also welcome remindersof our
symbiosls with nature and unexpected sources of physical plessure. This
Somehow postmodern, but ultimately phenomenalogieal spproach, was.
‘oupled with a critial defonse ofthe existing, a a rich deposit of buman.
‘and norhumen enrgy,as  materal record of uilding intalligence, and se
 peychological well of patterns and hsbits.
What was more evidenily missing n this builecbject spproach was the
tban dimension, sketchedly suggested by the ecslogical descriptions
of Ottum or Margale, butinthe end sbeent in it properly arhitectursl
dimension. In scy case, the prices of snergy became more stable during the
fist hal€oftheeighties,the scae dissclved, and the conservative backdash
brovght shout by Resgan snd Thatcher stesred the srhitectural agends
towards history, celebration and icons. Aftr 1985, energy is sbent from
debates or publications,and my own work as uthr or edtcr reflects this
swerve, eloguently showing to which extent we ars children of our time and
Bow insighttul was the now forgotten Marx when he wrote that it is not
the consciousness of men that determinse their existence bt their socisl

existence that determines thei consciouensse!
This scbering thought helpe also o understand the material basis of
the curreat rekineling o energy reseatch,ssseatialy driven by s new.
global crisis that is centered on climate, but also onthe rlated concern.
withthe carbon emissions prodused by the burning of fossl fuss,with
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Shaping the Future with the Past

Lule Ferndndez-Galiano
Chair at Escusla Técnica Superior de Arquitacturs, ETSAM, UPM

The enesgy crise of the severtissef their mark on the gensrstion which
entered architacture then, snd the currentclimste crise is heving a similar
effect on the srchitects starting ther practice in the first decade of the 215t
‘century. fthe energy scares of 19757 and 1979 brought  sene of urger
e and shaped the perception ofthe seventies, the sientifically grounded
alarm expressed by the climste change conferences - from Kyoto 1997 to
Montres] 2005 snd beyand - forced th arshitectsof the naughtiesto ook
‘gain towrds thermodynsmics snd stmosphares, radiscovering mch of
the work carred out forty years before. Then as now, the sconomic and.
techical ehifts established th intllsctual and sesthati sgends of the
mee, and axchiteets tried to address the new challenges both learing from
the past and gaining access tocontemperary tocs

Thappened to graduste colaciding with the frst snergy cris
50 during the seventies | wrote on ensrgy and building, shernstive
technology, slfbuild snd solss ensrgy, edited books and magazines
on energy,climate and design, gave my first public ecture on the
energy question snd built s sclar house vith massive interseasonsl
passive storage of heat:all rather predictable, being & blend of the
energy snxiety and the post-68 ibertarian ethos. Shorly afer Lwrote
my thesis on these matters, hopefuly trying to translate Leontiefs
input-output tables from monstary to energy units, and therefore apply
energy sccounting to the building sector o that technical decisions
about lfe-eyele costing could have a frmer basis. But the inal esult
- hundreds of tables and computer printouts - looked to0 sconometric
for an architscture tribunal, 80 T wrots sn sssay-like introduction in the
summer of 1982, which years lter would be published ss 2 book, Fire
and Memory. There, memory’ refered to the energy embodisd in the
existing, which led o sdvacate both the renavation of the urban lsgacy
and the learning of dsptative lessons from the past.
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politcal sgeney to s discipline which has over the last decades surren:
dered to the impossibility of making any serious crtique tothe social,
pelitcal o sconomie status quo. In this context it can be argusd that
thermodynamics is transcending previous technoscientif quantittive
abstract procedures and reinvigorating architecture's engagement with
elity Going beyond the performativa contealof atmospherie patterns
faciltated by digitl tocls, hermodynamics offers dasign practices the
opportunity to engage socisl and politics isuss. From public health

to low-cost passive mesures, the wids range of stmospheric qusstions
constitute no caly a thermodynamic endesvor but, more importantly,
pelitcal project of utmst transcendence.

Interssingly thermodynamics offrs the potantial toengage these
quastions not oy introducing concepts from other disciplines such ss
Sociology orpelitieal ecology,but within core disciplinary debatea Revi
sing the hstory ofstmospherie design brings forth for instance climatic
typologies which,not catering for current comiort standards, onetheless
introduce the idea that through material form or program —through srch
tocture’s apparatus— buildings nteract with climate o provide  varlty of
microslimates t s ot only important t ackniowledge the new processes
‘and scales thatare being cpened,but lso o understand how these interact
with architectural,landscape and urbsn material and forms. Compense:
ting the predominant quantitative performative stmospheric drive with s
culturallyinficted one, Thermodynamie Interactions explcily recogaizes
the naed o overlay current digial anslyss tcls with other procedures
which incorporate core disciplinary valuss to dissipation dssign.

Trarynarion ritaise and Sesiy
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Thermodynamic Interactions nct only sddsesses the diseipinary di-
mension of stmospheri design but also the need t0 engage the ntimate
relationship between the human body and is enveloping stmesphere.
Air-conditioning design articulated a physiological stmospheric model
which introduced health snd comfort considarations into srchitacture,
Decades lter this physiclogical modl was overaid with an experientisl
‘and sensual dimension, which staged the potential of stmespheric design
to produce subjectve sfects. A given atmosphere onsets  succession of
neurshiclogical processes which induce  conscious peychelogice] expe
rience, introducing the potentis] of stmosphere to prodce & multsensory
aesthatc envizonment. In his egard Thermodynamie nteractions advo-
eates o scquire the toals vhich mske those chsins of perception esction
available to the dasigner, malking explicit the need for atmospheric toclkit
for the production of spacific effects. This suggests the needto theorizs
aesthetcs and atmosphere” ofering the cpportuniy to connect the —until.
now— largely disconnected reslms of science and at

4.Tn this expanded domain the history of atmospheric desgn is instru
meptal toprovids the historical depth thermodynamic design requires. As
 reult this book compiles several essays which give & bief historical ver-
viewrvith the sim of situating its contents into perspective.

However the sim isnot oy to dlineate s historical background but
sleoto sequire critee dstance vith modarmity, ringing forwerd thase
experiences vhich question modern univocsl tachnoscientifc sppros
ches. The history o architacture, landscsps srchitecture and urben design

2006 ACTAR vt oYk apaty S Barsou ot tage st
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ecquilibrium perspactive unfolds i the metsoralogical dimension of arhi-
tecture, landscape srchitecture and urban design.

Contrary o the conservative insulsted model any built environmest
it an open ensrgy system which is immersed in & vristy of dissipating
energy fows. Dissipation takes place spontansously whenever there is
an energy gradient —for instance, & temperaturs,  pressure or a height
diffarence— betwesn s source snd a sink, Accepting dissipating fows
‘oceur spontaneously and irreversibly it s slso trus that these fows can
b intercepted by devices that ether use them or bck them, store them
o release thern n doses. As  spatisl and materisl construct built form
cen capture, trensport, stors snd releass energy, and thus orchestrate the
lows ofdisspsting heat which raverse it According to this idea Ther
modynamic Interactionsis divided in thrse parts —territorial atmasphe:
res, material atmospheres and physiologicalatmospheres—, presenting.

synthetic cross-section of the range of dissipating flows, sources and
sinke which ar selevant for designers,

e bullt envisonment, s spatial snd materil construct s subject
t08 continuous bidirestionsl few with meteorclogics] phanomens. This
defnes a rst domain of stmespheric design called teritoricl atmespheres
which explores the dissipating energy Aows between outdoor climste and
built form. Ineide buildings the thermadynsmic fow between arhitacti
e and it indoor ambient defines  second thermodynamiz environment
called material atmspheres,which sxplores the energy intsractions be-
tween outdoor limats, architectures patial and material systems and i
oo atmosphere. And fnally,a third thermodynamic environment called
physiclogical atmospheres explores the energy sxchanges between the.
human body snd the invisile snvironment which envelopes i hifting
design drivers from space and matter to the interaction between stmos:
phere and the psychosomatic processes o users.






OEBPS/Image/mim-14.jpg
Identifying these situations not only ensblesto delinsste partcular
thermodynamic reslms, but slo to define the felde of knowlsdge vhich
pertsinto sach of them. n this regard, the chpter Terrtorial Atmosphe-
rea deals with the nteractions between outdoor climate and built form
and, a8 & sesult, brings forth the ield o microclimatclogy: This subfield of
climatology studiesthe climstic efect of the thermodynemically active
boundary layer betwaen rgionsl climatic patterns snd the surface near
the ground (see image mosaic in pages 24-25). Similarly, Material Atmos-
pheresstudies the effect of materialsystems in nteriorclimates snd, 25
& resul, drawe on msterialsscience and msterials enginsering tobetter
orchestratsthe dissipating flows of heat which flw throughout buildings
(se image mosaic in pagss 26-27). And fnally, Physilogical Atmospheres
explores the intersctions betwesn nom-visibl stmospheric phenomens
‘and the human body, rlying on the disciplines of physilogy snd neuro
biology to understand how dissipating hest flows reach the human body
‘and how thes stimuli are interpreted by the peyche (cee imsge mossicin
‘pages 25:29). As  result Thermodynamie Interactions nt caly recognizes.
the plurality of elated felds of knowladge,but aleo defines those ones
that ae relevant t specifc design situstions.

Even though these thrse environments can be related to th tradtional
scales and boundaries of design discplines, they sddress questions which
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the riske

ociated with shaleof, with the geopolitial tensicns crested
by a convulse enargy marke, and - last but notlesst - withthe social and
politeal demands fo sustainabilty, transformed into the citen empty
msntes of the times, As far a8 arhitecture is concerned, discussing sgein
thermodynamics and climate s of ourse t be welkomed - snd more f

it done withthe nteligent discrimination of Javier Garcia-Germén—,
bt some of he mistakes of the seventiss and sighties could perhspe

be avoided, and some of the subjects ovrlooked brough now underthe
light. Ofthose,no cns mre mportant - believe - than wiban density,
because the spravling ity of detsched houses (however mch decorated
with energy-saving gadgets, snd Bowever wisely placed on the land) is
mnifeely unsustsinable, and this s & key issus that shadovs any other.
the strugglefor sty is decidedly unglamourous, but perbaps srchitcts
must bacome planners f they want o regain their soul.
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Thermodynamic Interactions
Sever Garci-Germn

1. During the lsst dscads detign disciplines have svidencad a growing
interes in energy, vhich has motivated the gracusl introduction of new
‘concepts and ideas from diferant disciplines to the sl cfarchitecture,
landscape architecture and urban design. Ranging rom scietifc concepts
—=g.energy eficiency or dissipative strustures—to applied knowladge
. material Iogisics or hurman comfort- the range o ensrgy Telsted
phenomens has opensd an expandsd domaia of parallel flds cf cnovlsd
g which i disclosing nsw design potentials and opportunitis,‘but isalso
hindering its understanding and practicslapplicaton.

In this context Thermodynamic Interactions sims o filer this xparr
ded domain, and presents  callaction oforgizl sseays snd projecte
which intends to be comprehensive snd synthetic, contributing to delmit
the fild of sction and to sstablish a set of specifc ideas and concepts
o which designers need toteke stock. Renouncing to explore the idea
that any construction s  materis system nested in long-term calogical
energy hisrarchiss: Thermodymamic Intractions concentrates on the
shortterm stmospheric dimension of srchitecture, landscsps architecture
‘and urban design, snd ocuses an ts meteorological performance, In this

Lepetartttnrsyraricaspanetts  srargystirtodesnpraties
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Jose Marla de Lapuerta.
Diractor of Mostar in Collactva Housing. ETSAM, LR

The students who have graduated duringthelast e years from the Master
in Collective Housing had contradictory ponts o visw regarding sustainabil-
ty: Soms oftham warsterssted s quantitative porspective and deman-
dod snginesring-based snry simulatons t be taught; thrs thought that
this el of nterast was conmectad ta arstur totraditonsl bulding tachri-
ques; whilst other students flt that sustainablty concarn wrs sphamaral,
and argusdithat good arhitactura has abvays basn sustsnsbls.

‘Avary impartant madlawkhin the Masterin Collective Housing since it
inceptonin 2008, duringyearit has reflested the contradictions stucents.
manifested.roflacting on a wids array o narests whichwers nevertheless.
difficult o axplin n acoherentway.

Duringthe Last thrss aditions the Ensray and Sustaiabilty moduls has
boen iscted by Javier Garcia-German, sxperiencing a radical ransforma-
ton. Javier Garcia-German has managed o gve o this wide field of enquiry
& coherent structure, sxplaning undr a common framawork dstant and
contradictory situations Thres ntersoting realms —physilogieal stmos-
Pheres, material atmospherss and terrtorial atmospheres— have dsfined
& thaoratioal basis whar diverging pointsof view from an array o dscipl-
nas —from srchitecturs and physics tophysiology— have bsen overlsid
in s productive manner.This approach has avoided wrn-off design tesh-
niaues depleying a multiscalar approach whish, going beyond the ypical
limits of Eneray ond Sustainabilty modules, has managed to provida an
innovative understanding of architacture.

To conclude, the approach to the Enerzy and Sustsinahility module Jaier
(Garcia-Gorman has provided —and by sxtension ths book—,approaches
s ield of enairy n a naw and oriinalway. Under tis paspectiv,thefield
of ustainabily belongs simultansouslytothe aalm of architsctural ulture
andtothe realm of science and technology. And conflatingculture and scier-
‘o8 makas this sppraach useful for architectura and by axtansin ta sociaty.
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to connsct the thermsl environment to architactures physical structures
s preventing acchitects from designing “the engagement of the body
with it thermal surroundings” introducing an idea which is eritcal with
the perspectives materil atmospheres unfold in the ollowing chaper.
‘Addingtons reiection an the need to dssign the body'sthermal envirom
mentis complemented by an essay by Harry Francis Mallgrave which die
‘cusses the pessibilites neuroscience is cpening forarchitects to unders:
tand the connactions betwesn the intelect, the senses snd architectur,
Going beyond s pursly therma-scientific xglorstion, i ime to uaveil
the sencorisl implications these thermodynamic environments poss for
design practices. Physclogical atmospheres is completed with  dosier
o the physiclogics! ststegies Rehm deploys in Taichung's Jads Mateo
Dack (Taiwar). Avoiding any reference to it bulk outcome, the prject

has been curated to display the specificatmospheric physiclogical and
Reurclogical processes which are being targeted.

Material Atmospheres co-edited with I#aki Ablos explors the sner-
gy interactions between meteorclogical phenomens, buldings, ther
modynamic devices and interior atmosphere. I raccvers the idea that
architecture throughits disciplinary apparatus —its materisl, spatial
or programmatic configuration— can modulate the dissipating flows
of energy to provide a healthy,comiortable and stimulating ambiens.
Acchitecture, s 8 spatil snd material construct interacts thermodyna:
mically with outdoor elimate to provide & varied interior microclimate.
I8aki Abalos' introdustory essay, Thermodynamic Materislism Pcject
(Site Plar)” contextualizes within archicesture cultare —and broader

8_Sae iAol s Trcrdymamis otwil tmosghares,
i Bt B P rsiodi  8_Tossrspoes sl piblibedin
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regard this bosk ambitions o explore the contemporary role of thermody-
nemics snd atmosphere in architecture,landscspe srchitacture snd urbsn
design,discussng it sttus and potential to propel design practices
forward. Drawing on thermodynamics,this bock focuses on the dissips
ting hest fows betuween outdoor climate, built form, interior atmosphere
‘and human bodies, sspiring to grasp ot only the uidityof stmospheric:
Processes but alsothe interactions with a physical, biclogical and senso-
sisl relity which opens new design opportunitis fr architectur,lands-
espe sxchitecture and rban design.

2. Thermodynamies as the isld of physics which studies the energy inte-
ractions bstween systemms, offers & basic undertanding of hest disipation.
pittera, howing how ensrgy s disipated,transmitted and sbaorbed
Th curront building energy modsl —ss Kisl Mos? has recently expla-
Red— conceptualizes ts intrior atmosphere a8  closed energy system
with a steady-state behavior, However, the existencs of transient noninesr
energy exchanges between dlimate, built form and human bodies poses.
the idea that any construction s an open thermodynamic system in inte
action with & changing outdoor cimate, which questions the stesdy-state
model and introduces design pracices into the realm of nom-squilibrium
thermodynamics. Thermodynamic Iteractions aspires to frame the dis:
cussion on ensrgy and stmosphere from this perspective, presenting &
ollction of ssays and projects which impliitly aseurms that a farfrom

i sy st aricpatttn st o e oo g
ko thermoayramies s gactre  Motariam iected o sltes
e et rmamares: " Tharmecyrames morenisers G0tk
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Luis Maldonado
Dean 0 Escust Técrica Supsrior deArquitectura d Modid, ETSAM, UPH

Reynr Banhars The Arsitsctura of Wel-Tompered Envronment ionserad
the historicaland comparativestudy ofthaway Modern architacts ncerpo-
ated dosign strategles o improve theralationship betwasn architscture and
the srvironmant. Nowadays these il pracscupations ave bsen amplified.
Mattars of concorn have dsparted from Vitor Hortasattainment ofndoar
omfortwithindependanca o outdoar wasther or Ls Crbusisrsresgiation
exacts to smbrace asetof radicalglobalcenflictswhich force s torathink
architecturdarole inthe productive and urban contexts

The snsrgy and anvironmantal ersi, the worldwids smargance and
rowth of tha megalopolis, and the aver-incrsasing sbsslescencs and
onsumption urgas architacts o refocus the discipling in  sigifizantly
differsntuway.Inavast majority of cases, the complaxity of challenges.
limita the srchitect's angagemant to ntal declarations of gaod itantions
‘which are nevarthalsss doomed to fal. Hawavr, he scademio anviron-
mant has the potential o correctthis itustion. As dean of UPM' architee-
turs school | am gratful o the director of the Master n Callsctive Housing
for considsring an innovative approach to tha Energy and Sustainabilty
madul, and tothe dirsctor of ths maduls far angaging this isld ofsnauiry
through the lens of the thermodynamis nteractions botween climate, ar-
chitecturs and ussre, perspective which willcertainly contributa t rafacus
the architect's understanding of sustainabilty.

The ideas and formal concepts thathave underlay good architscture
ontinus havingastrang nfluance an new prapossls. Ths knowladgs has
disasminatadin avarity ofways,sither through theoretcal disquisiion,
through buldings and prejacts or van thraughtha high viabily of archiects
ontha public aren. Thi wida nfluance snsurss the srhitsct’s ole i socsty.
Hawavar it i rucial towiden the architact’s el ofscton and consider s
ommitment tothe davelopment f sciety. which s arequirement for futurs
gonerations this boskwil cetainly contributs to strengthen.
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cultural trends:

the urgeney to deploy a thermodynamic spproach
which grants azchitects the capacity "to operate technically and ims:
ginatively in the context of s technical and sclentific model thatis
different rom the modsl it inherited from modernity.* Abalos sssay ie
followed Kotnik's and CastllénsD'Acunto's contributions which, under
the common ttle “Polyvalent Porosity” explore the spatial nd perfor-
mative potential of poraus structures in architacture, speculating on
s capacity to integrate it structurel snd thermodynsmic performance
with szchitectural space. This idea is pushed forward by Kiel Mos in
the essey "Cellular Selidarity: Matter, Energy, and Formation’, which
explores the sel-similarity of porous structuresin cellular solid mate:
ials and in buildings,srguing that ts varisble structural, thermal and
humidity rlated performance are instrumentl for & thermadynsmic
approach o srchitacture. This section concludes with the research
project "THP (Thermodynamie Prototype)” which was developsd at the
Harvard Graduate School of Desiga with the colsboration of the Chair
of Strustursl Design, ETH Zirich. Directad by Abslos snd developed by
the suthors of the previous essays, this experiment presents s coherent
‘whole which materilizes the preceding theorsticalformulation. This
prototype sims to resalve its spatial, tectonic and thermodynamic orgs:
nization with a single structure, “exploring the ralationships between
form, material and energy” in three diferent climates.

Territorial Atmospheres codited with Silvia Bensdito exglores the
thermodynsmic intersctions which exist between metecrologica] phenc:

reform and urben form, Silvis Beneditos eseey “Landscape snd

Germinlangunge n 198wl hata  pekiny rarlated i e ey
vy ot bl il hamGermana Endian.
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brings forth igures as diverse as Rudlph Geiger Vit and Aladar Olg
ya, Baruch Givoni o Liss Heschong wh, even though have had until now
a elaive impartance i srchiteoture] discuseions, heve played an sssential
le hen exploring the connections betwesn arhitscture,stmosphere
‘and energy, contrbuting to ntroduce an alernative noremodern thermod:
ynamic understanding tothe disciplines of architecture andssspe srchi
tecture and urban design.Retrisving these past experiences strengthens,
refocuses and sharpens the intelectual framework in which contemporary.
architectural endeavors ars unfolding.

Revising the history of atmospheric axchitecture unvels ther fs &
wide range of stmospheris xperiments —Jrom vernacular climstic typelo:
gies to mechanical limate control—which are relevantfor current endes:
vors. Relying simultaneonusly on the archaic, the dbsclate, the modern, the
contemporsry sndthe futurisic this bask presente s rnge of veilsble
idess and consepts out of which & matsorologicsl spproach o srchitec
ture, landscape architacture and urban dssign can be remed. In this
reqard Thermodynamic Iteractions mediates between the historical snd
the projective to disclose & varity of thermodynemic experiences which
eriically rcalibrsted, pave the way for a renswed spprosch to energy,
atmosphere and dssign practices.

5. In pursuing these questions Thermodynamic Interactions complies
& collection ofcriginsl and published essays, nterviews sad rescarch
projects authored by architects, lsndscape srchitects snd urban desi-
ners, philosophers, historians and engineers which show the wids ran
e of perspectives opensd by thermodynamics and stmosphere, Cor-

bining a seientific outlook with s historical or philozophical appraach,
this book intends o integrate the technical and the cultural on poter-

tal projective paths for designers.
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Atmosphere -« Gensslogy of Appesrance” is  brif historical relec
tion which sims to secapitulats some experiments developed before the
20th century in which the rols of the stmosphare fo landscape archi
tecture snd urbanism has been considered not only physically, but lsa
qualitatively. Kathleen JohorAlder's sessy “Equilibrated Exchange: sn
Explorstion of the Sea Ranch Biockimatic Anslysis” complements Bens:
ditos historical aceount, presenting the climati speculations modemity
brought forward through the influence of the Olgyay brothers, and this
is dons analyzing Lawsence Halprin's scheme for Sea Ranch. This cul-
tural analysisis followed by an iterview to climate engineer Matthias
Schuler (Transsclar) which introduces & technieal outlook, undetining
the fact that the thermodynamic turn has dovble-fold drive which mer-
ges s qualitative approsch —form and matter,climatic typologies and.
other isciplinary questions—with s quantitative one —thermodynamic
concepts, digital simulstions and othes techical iseuss— The philoec-
pher Gernot Behme's contribution "The Physiognomy of a Landscape’™
speculatesthat the physiognomy of nature has a bodilysensual presence
with objective, speciic qualities vhich happen to constitutsthe basis of
atmosphers, ntroducing an sestheic perspective o the discussion on
thermodynsmics and atmosphsre. Dart one is closed with the climatic
analysia for Masdar City developed by Matthias Sehuler and Transo-
Isr—as part cfthe team ed by Foster and Partnrs—and by the project
Campo Minsral developed by OFICINAA. These two exsmples show the.
close connection existing betwen the meteorology of Abu Dhsbi and
Lisbon and the proposed wban forms, evidencing that form, organic and
inorganic materiale and Iocal meteorology interact in controlled way to
create comfortable and inspiring urban environments.

Even though Thermodynamie Interactions presents these indepen-
dent chaptars to provide s clear and syntheti vision, itis important to
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Terrtorial, Material and Physiological Atmosgheres fllow the same
pattern, Each part s preceded by a brief foreword writen by myself on
the gradual empowerment of thermodynamics in architecturs andscape.
architacture and urben design, discussing hov the passsgs from an equi-
lbrium to s fr fom equilirium thermodynsmi model has transformed
modern ensrgy models. This foreword s followed by sn introductory se
say which provides a historical contaxtuslization, and then by ofher con
trbutions which introduce ideas and concepts from s range of discplines
whick are relevant for each thermodynamic environment. These essays are
complamented by a speculative ssay which, reflecting on previcus deas,
xploresthe design potentials opened within each thermodymamic realm.
‘The written part is complemented by a slection of research projects
which show the projctive dimension of the theorical ideas previcudly
exposed. Projacts have besn curated to explorethe range of thermody-
nemic exchanges within esch of the three thermadynamic reaims. Even.
though some o these prcjects have been bull its materlsl outsomes have
been abviated to reinforce the theoretics]ideas undsrpinning ther, and
to underling the bodlc scademic chrscter

‘Physiological Atmospheres corsdited with Philippe Rebm explores
the thermodynamis nteractions which exist between nor-visble atmos
Pheric phenomens and the human body, studying not oy is physicl>
gieal ffects, but sl it emotionl ones, Jonathris Hil ssay Westher
Acchitecture a Historical Derspetive” goss over a st ofcentury long
eferences —izom Evelyris 163 Fumifugium to Londons 1957 Grest
Smog— which connect urban atmosphers to humen health. Bhilippe
Ras interview “Thermodynamic Space” complements Hills historical
essay with 8 pojective driv, discussing Rah's physiological architec-
ture n the contest of scisnce and architecture culture, Michells Addin-
ton' sssay "The Unbounded Boundary” argues that the current trend
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‘ot out that fa from being independent these three thermodynsmic
situations should be addressed in anintegral manner.As a esult it can
e argued that a comanitted approach to energy, stmosphere and dssign
practices nesds to deploy a hlistic vision which integratesis terrto-

tial material nd physiclogical dimensions. An acrots scslss spprosch
invalves devising cross-discipliniary integrative design protoccls which,
mediating betueen the quantitative and the qualitsive, the analogicsl
and the digital, and the techno-scientfc and the culture, sngage simula-
neously the limati,infrastructural, material, spatial,social and poliial
thermodynamic implications of design.
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