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Architecture docs nOt exist as an object of knowledge outside 
of what physicists call illlel7llt·difltr dimensions. At the scale 
of the very big or the very small, one may speak of the archi
tecture of the cosmos or the intimate architecture of matter, 
but this involves a TlletJphorical use of the terlll. The archi~ 
tecture we refer to here has the scale ofthe building or the 
cit'!'. It shares with man and his other artifacts an intermedi~ 
ate" dimension in which one can rightly speak of matter and 
energy as different concepts. Of course the distinction would 
not easily hold in sit\l:l tions belonging to another dimen~ 

sional field: in high~encrgy physics, for example, scientists 
routinely measure the Illass of particles in energy units; and, 
after aU, the relativity equation cxpressing the equivalence 
between mass and energy is surely thc most popubr in the 
history of science. VI'hat is important here is that in our im~ 
mediate environ ment, in that part of reality that a contem~ 
porary of Galileo would have called the sublunar world, the 
distinction between matter and energy is epistemologically 

and phenomenologically valid.' 
An import:1llt fact about our intermediate world scpa~ 

rates matter frolll energy. vVithout energy, the movement of 
matter is reduced to locoTllorion, trajectories, and clastic col~ 
lisions; without energy there are no processes or transforma~ 
lions; without it there is no life, which requires a conSt:1nt 
flow of energy.l It is precisely this link berween energy and 
life lhat connects energy theories to vitalistic or animistic 
philosophi es. 

Through tillle, matter and energy are opposed to one 
another in the same way as the inanimate and the animate, or 
that which possesses {m imIiS. In the book of Genesis, matter 
acquires life-it is animated- through the guSt that fills it 
with spirit, producing the duality between mud and breath 
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that is best expressed by the Cartesian distinction between 
r es e:rUT/sa and res (ogitalls. \Vhen Napoleon wonders about 
GO{i's place in Laplace's \-Vorld System and the laner replies 
"Je n'ai pas bcsoin de ceue hypothese;' we know that it is not 
only God who is hanished from his Celestial Machine: with 
him go the spirit, final Aristotelian causes; life and energy de
part from the material, ordered, and im!l1utllble world of tra
jectories. And it comes as no surprise that the nineteenth 
cellOlry's most radical ideological attempt to placc energy at 
the center of an explanation for the world, \Vilhe!m Ost
wald's theor}', clashed head on with the mechanistic reduc

tionism of scientific materialism.! 
Thus, energy injects life, proccsses, and transforma

tions into the inanimate world of matter, and thus into the 
world of architecture. \-Ve are accustomed to thinking of the 
latter exclusively in terms of physical, I11me, immutable ob
jects; architects themselves like to photOgraph thcir build
ings unfinished, silent and empty. It could be said that 

'lfchitecrure is concerned solely with material forms, cold 
and imangible, situated beyond time. 

Partly responsible for this vision of architecrure, this im

age of it that we conserve (and language and its polysemy be
tray us here), is precisely the dictatorship of the eye over 
Q[her organs of perception. Bm anQ[her, perhaps more im
portant factor is the scandalous absence of energy consider

ations in architectural analysis and criticism. 
The irruption of energy in the universe of architecture 

smashes its crystalline images, shakes its mute silhouette, 
and gives it a definitive place in the field of processes and life. 
Architectl.lre can then be thought of as a transformation of 
the material environment by changing living beings, an arti

fact continuously altered by use and circumstance, in con
stant degradation and repair before the aggression of time, 
pennanently perishing and renewing itself. 

TIle IluIIlUng , 5 an eJO$Omatic Iftifact 
II proftsr ronflli"'"g pnKtm. 

Architecture can be understood as a 'IIIlltf:";al organization 
that regulates and brings order to fllfIgy flows; and, simultol
ncouS[y and inseparably, ,} S an rung.,tir organi:.wtion that S[;1-

biJizes ,wd mainta ins 111f1te,.ial forrns.4 
This leads to a first mctllphorical bifurcation; architec

ture, as an artifact oCthe human envirolllnent, regulates nat
ural energy flows and channels the eneq:,'Y accumulated in 
combustible substances for the benefit of the living beings 
who inhabit it; and architecnJre, as org:lIlized matter, is sub
ject to pemlanent deterioration and needs a continuous 
supply of materials and enel"h'")' to enable it to reconstruct its 

form. 
T he buildi ng accommodates proce.~ses but is in itself a 

process, and both circmnstances call for the presence of en
ergy. Thus energy is installed in the heart of architecture in 
tWO ways: through thc cnergy consumption of buildings (or 
more accurately, of the building's users) in thermal regula
tion, w:lter heating, lighting, etc., and through the energy 
needed to organize, modify, and repair the built domain. [n 
other words: through the cnergy consumed by the processes 
that the building houses, and through the energy consumed 
by the process that the building itsclfis. We shall call the for
mer ,Ill energy of 7IIaimell(l1ICe, and the latter an energy of 
{Ollstmcrir)1l. ' 

\Ve mUSt stress the irnllOrmnCe of the lauer teml, often 
Ol'erlooked when energy issues in architecture are taclded. 
Only through it can we un(lerstand the strong bonds that 
link the degradation of energy to the degrndation of matter. 
Ma[[t!r and energy, though dichotomized for the sake of 
methodological convenience,6 arc as inextricably connected 
as the warp and the weft. 
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The uuilding, in effect, as von lkrt:lbnffy wrote of the 
living cell ~nd the organism, "is not a static org'Jnization or a 
structure rescmbling a machine made of more or less perma
nel\l 'construction m;lterials' in which 'energetic materials' 
provided by nutrition decompose to supply the energy needs 
of l'it31 proces~es. Ir is a continuous process in which both 
construction materials and energetic subsranees [the Brl/I

and Bet1"icbsstQjJr of classical physioIOf,'Y[ decompose and 
regencrate."7 

How well this description of the org:mism suits :Irehitec
ture! It might be said to apply only as a biological 3lulogy, but 
in this caSc as well as others the metaphor transbtes into st:lrk 
reality, revealing some hidden I:Onncctions that are often 
1110re enlightening than l11ere phenomenological description. 

I have mentioned that energy injects life into the world 
of architecture. More correctly, it is the link between life and 
architecture-the fact that architecture is created by human 
beings-that injects energy into the core of architecTUral 

pmctice. 
Therefore, architecture can be thought of as an exoso-

1IIt1fic artifact of man, existing outside of the body,' and the 
ener!,,), used in the building and maintenance of the environ
ment must be included within the general concept of exter
nal or exosomatic energy, defined by Margalef as that ~which 

helps maintain life and the organization of ecosystems, but 
which neither flows through nor gets debased in the chan
nels of sonmtic metabolism." He adds: uln today's human life 

this bbel applies to all energy used in heating, transport, 
food preparation, air conditioning, the building and mainte
nance of dwellings. and information dissemination."" 

At this point a pause and some clarifications are in or
der. Endosomatic energy- ener!,,), that feeds the internal 
metabolism of organisms- has limited thresholds of varia

tion. The ratio of its biologically possible maximum and 

minimUIll mtL' of usc COin nel·cr eKecd twO to one. 1O Not so 
in the else of exo~olll~tic ener!,,}', wherc thc range of v:lriation 
b \·irtmlly limitless, from culnm,'~ like the Eskimo tribes, 
which practically use only endomctal>olic energy, to the usc, 
h~' certain groups of indi\~duals in industrial countries, of 
Ql1illltities of exosomatic energy a thousilild or mOTe times 
greilter than thc metabolic cnergy they consume in their 
org:J nisms. ,I 

Hence it is precisely within this latter fr.l!11ework of ex

osom3tic energy, so dramatically and Spcct:lcl1brl~' variable, 
that we lHust present the cncrgetic panorama of architcc
nlre Y But first we muSt remember that the biologiCtlI con(li
dOlling of endosomatic consumption is one thing, while the 
mltllml consumption of exosomatic energy is another. The 
biological realnl of necessity and the cultural realm of choice 
complemcnt and oppose one ;1I10ther: the fact that architec
turc belongs to the cultural domain ought to serve as a warn
ing ag;linst biologistic rc(luctionisllls, always tempted as they 

iHe to formulatc the sort of organic analogies that arc other
wise enlightening and stimulating on their own terms. 

The ~ut and t~e bonfire 
buill D~JO: rom/mstibit <lisen/.,. 

A par-Jble auributed to Reyner Banham c,m be used to illus
tnlte some of [he ideas so fill" presented. ') The rale [ells of a 

primitive tribe thar has jusr come ,ICro5S a clearing in rhe 
wood where it plans to spend [he night-an archetypal tribe 
rh:lt, as [he author reminds us, has so many antecedents in nr
chiteeTUT:l1 criticism, frOIll Laugier to Le Corbusier. ' I'here 
arc fallen branches and some wood in the clearing. The tribe 
h:ls a dilemma: whether rouse the wood to build a small shel
[er or as firewood for ,I bonfire. An entire theory of architec
ture is encapsulated in [his simple question . 
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\\'ood is,ofl.:Ourse, a material for both constnlclion and 
(:ombustion. As such, it meets the I>o[entiai condilions of 
both matter and energy and illustrates the close relation bc
I'\een them. The tribe regards the wood, just as the builder 
regards a nattlra l resource (material or energetic), and con
siders the two basic strategies of environmental inten'cn
tion: regulating nat111"31 energy flows th rough the creation of 
tmllerial structures (the hut), or exploiting the energy accu
mulated in combustible substances (fire); using the climate's 
free energy through construction, or using its accuttluintcd 
energies through combustion. Construction is nourishe(1 by 
flows, combustion by deposits. One feeds on our profits, the 
other on our thermodynamic capital. The two strategies arc 
perfectly dif"feretltiated, yet one exclu(les the other only 
when they compete for the same resources. 

$0 when faced with our tribes dilcmma, both slrJtegics 
are feasible. Both present themselves in most cultures and 
both deserve to be called architecture. lndeed, the thermal 

space of ule bonfire is no less archirecrural than the visual 
sp:tce of the hut. Only an obstinate fetishism for icons or an 
object-oriented, hieratic conception of architccture can 
deny the bonfire the status of ob avo architecture so easily as
signed to the hut. What is a house bUl a hearth? 

NloTCOver, hut and fire, construction and combustion, 
:lI'e inextricably linked in the history of habit3tion, a unique 
combination of cOnstructed order and combustible disorder. 
Energy brings architecture into the world of processes and 
life. But il also bestows architecture wilh consum ption, fu
g:tcity, and irreversible time. Arcbitecture brings together 
fire and hut, chaos and organization . 

The close bond betv.·een construction and fire is clearlv 
reflected when architecture is reduced to its most elenH!nt~1 
and primitive form: on one hand, in stories about U](! origin 
of architecture and the rituals of urban foundation; on the 

other, in the infantile I>crceprion :tnd the psychoanalysis of 
me house. In all beginnings or oribrins, in myths and ritttais 
as well as in the preconscious or unconscious mind, con
struction and fire arc intermingled ~nd imertwined. '~ 

fire I. tile e/IIIdIIoI;NI of IIdtItedure 
myths ~ mgm. fQuJltUrt'Qn rim 

In whal are probably the tv.·o paradigmatic treatises on archi
tecture, De OI1:hitecl1Im and IX 1'1.' {1fl/ijicIIIQrin, Vitruvius and 
Alberti offer symmetrical and significuntly opposed account<; 
of the origin of arChitecture. In the Roman's colorist narradve 
about "the beginning of buildings" (book II, ch:tptcr I), it is 
the discovery of fire that gives rise to human society (" the col
laboration between men, the cOllltllun:tllife und coincidence 
of muny in one place"), and with it, the construction of the 
first shelters and hut<;. This explanation by Vitruvius comes 
from the Epicurean e\'olutionism cryst3l1i1.ed by Lucretius. 
The idea is nOI original: the Greek Hephaestus-and brer 

the Roman Vulcan-represented the ignis rle7llemot/ls, the 
civiliring physic:al fire that counters the symbolic:al fire of 
knowledge in Prometheus; and, st3ning with Homer, the 
God of Fire is acknowledged as Arch-artisan and Master of 
Humanity, who teaches the crafts to men who had lived "in 
caves like wild beasts."'! It is this same expression- lit fmu, 
like wild beasts- that Vitruvius uses to describe the life of 
man before the discovery offire, the subsequent formation of 
human society, and the beginning of architecntre. 

In contrast, Lcon Battista AJbcrti , carlyon in his pro
logue, is convinced that "a roof and walls" mark the begin
ning of the congregation of men, and not, as "some have 
said," water or fire. Yet ;1 fcw pages onward, at the start of 
chapter II of book I, the hea rth precedesceilings and walls in 
the story of the origin ofthe house: ''In the beginning, men 
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Fir( hfJS II privilegrd pIllet in lIIythI nbom 
fht (}Tigin of IlITbiu.t/lrr, the mNlt ttl/d

ing "(lIe it plllYs ill tbe iOlOularion riU! of 
tht (ity rw the hOllu. CumhllstiOIl pr((.drs 

lllUl {uC(J1l1panirf (0'''''-''«(;011. 

1.1. The dinrlVtry olfin'ill CtlilrillllOS Vilrll

viut (1 n l) . 

1.2. The building of fh i ji>}t sbf/lm ond burr 

in the ffJ1!1t edition of Vim.viIlS. 

sought a place of rest in some region safe from danger; hav

ing found a place both suitable and agreeable, they settled 
down and took possession of the site. NQ[wishing to have all 

their household ,md private affairs conducted in the sallle 

place, they set aside one space for sleeping, another for the 
hearth, and allocated other spaces to different uses. After this 

men began to consider how to build a roof, as a shelter from 

the sun and the rain. For this purpose they built walls on 

which a roof could be laid."'6 As we see, early on in what Al

berti calls his pilrtitio (the distribution of uses in the plan), fire 
is part and parcel of architecture. 

\Vl,ethcr we put emphasis on the strucOlral similarities 

of the narratives, asJoseph Rykwen has done, 17 or on the dif

ferences in their textual oTbraniz3tion, for which Frall~oise 

Choay has exhaustively argued,'8 fire is intimately associa ted 

with construction in the myths of origin; the same is true in 

the rites of urban or domestic foundation. 
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In the classical world, for eX:lmple, fire W:lS of utmost 
import,mce in the rites having to do with the city or the 
hous.::. \V.:: IIlUH rern.::rnber that, for both Greeks ,lI1d Ro
mans, the sacred fire of the city was "its prime altar, the ori
gin of its identity and the foun t of religious life:' Hcstia, the 
Creek goddess of the hearth, w~s "the 'focus' of the internal 
space of the city ... the 'hollle you st;Jrt frOI1l.''' I~ Her fire 

burned in the p'ytrllleiOll, the communal palace-temple, scat 
of ci tizen power. lO The Roman Vesta, in nJrn, "ruled both 
the household fire of the individual family and the civic 
hearth of the city. Hers was the fire which warmed and nour
ishe(l, a benign and fertilizing power."ll It is significant 10 
nOte that the names of both goddesses derive(1 frolll a com
mon Indo-European rOOt, "perhaps ... ·wfr-, to live in, 10 
occupy, bur more probably *dfll, 10 bUrn."11 

Thus when Rome was erected, its founders- after leap
ing over the purifying bonfi resll---dug a 711/1I111/1S (a round 
hole represeming the mouth of the underworld) in wh~t was 

to be the heart of the city, placed a stone ,\Itar over it, and 
over the altar lighted a fire: this fire-writes Rykwen- is 
"the 'focus' of the tOwn. At this point the city may also have 
received its name."l' This original fire was taken from one 
city to another, never abandoned; when a ,-ulony W,\S 

founded, the fire came from the original city of the settlers; 
when the vestal virgins Red from the approaching Gauls, 
they transported the sacred fire with them in a vessel. 

The key presence of fire in foundation rites is of course 
not exclusive to Greco-Roman culture. Rykwert himself, and 
others like Frazer or Raglan, have described similar cere
monies-wherein house, fire, and city are associated with 
one another-in primitive Eastern, African, Amerindian, 
and Eumpean cultures. From the role of the sacre(1 Vedic fire 
in the founding of Hindu temples to fire's generative func-

tion, ,IS a seed, that always links it to habimtional impl:llll":l
rion in animistic cultuTCs, constntction and combustion are 
bound tOgether in ,I dose and permancntly renewed relntion, 
as OCCUN in the feast of the new fi rc among America's 
Natchez, described by Chateaubriand: " Pieces of oak bark 
are kindled upon the altar, and this new fire then gives a new 
seed to the extinguished hearths of the village.,,"J The sallle 
conception of fire as a fcrtile beginning is present in nuptial 
ceremonies, as in ancient Grcece, with the mother of the 
bride carrying fire to the ncw house to signify the continu
ance of the domestic cult, or in India, where the newlyweds 
brought to their new home a part of the sacred fire that had 
witnessed their marriage, to be used in the funLre in all do
mestic ceremonies, according to Raglan.16 

Fire is thus associated with the house and the city in 
fOllnd~tion rites-the establishment of the city, the creation 
of the home-and in subsequent civic and domestic cere
monies requiring the continuity of the flame, but it is so by 

virtue of its role as an image of fertility and a metaphor of 
life. This identification between fire and life, notoriously 
present among alchemists,1' comes as no surprise. As Lisa 
I-Ieschong points out, "The fire was certainly the most life
like clement of the house: it consumed food ,md left behind 
waste; it could grow and move seemingly by its own will; and 
it could exhaust itself :md die. And mOSt important it was 
warm, one of the most fundamental qualities that we associ
ate with our own lives. \Vhen the tire dies, its fCmains be
come cold, just as the body becomes cold when a person dies. 
Drawing a parallel to the concept of the soul that anim,ltes 
the physical body of the person, the fire, then, is the animat
ing spirit for the body of the house."ls 

Maner and energy, ~rchitt:(:mrc and fire, constnlction 
and combustion are once again placed in relation to one 
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t. 3, Tbr (1111 OfVtsril and of/ht son7d fire rom{JIned with IJ similar wiT 

Qfftn at Ibr umplr o/Vmis;Imas Narrhr.. Indians. Jostph-Fmnrois 
Ufiltlll, Mocu,-s des sau'':lges ~mericains oomparces au_~ 

moeurs des premiers temps (/{lris, 1724). 

another through the thin [hrc<I(1 oflifc, processes, and tr.lIlS

fo nnation, which links thelll together in an inc.xtricablc tangle. 

flre In the m:bltecture 01 childhood 
1/<>Sldlgins I"U/ "remw 

The house and fire come together and complement each 
other also in the mind of the child ;ll1d the poet, in the stlte 
of consciousness at the llloment of awaking and ill that which 

inha bits the threshold of sleep. Children's dr.lwings and po
etry weave the part of the subconscious that tics together the 

cave and the bonfire, the fireplace and the house. 
Gaston Bachelard, who knows thar "the house, even 

more than a landscape, is a 'psychic state,'" has described 

studies th~t have been carried out on children's dr,l\l'ings of 

houses: ~ In certain dT1lwing'S, quite obviollsly, to quote Mme. 

Balif, 'it is warm indoors, ,1l1d there is ,\ fi re burning, such a 

big lire, in fact, that it can be seen coming out of the chim

ney.' When the house is happy, soft smoke rises in gay rings 

above the roof. If the child is unhappy, however, the house 

bears traces of his distress. In this connection, FT1Inr;oise 

Minkowska organized an unusually moving exhibition of 

dT1lwings by Polish and Jewish children who had suffered the 

cruelties of the German occupation during the last war. One 

child, who had been hidden in a closet every time there was 

,III alert, cominued to draw narrow, cold, closed houses.»'· 

The warm house, like me matemal womb, expresses the 

joy of the protectiveshclter; the more inclement the season, the 

more intense the joy; the colder it is outSide, the more intimate 

the wannth becomes. This identity bet\veen the mother and 

the house has been expressed by Milosz in t\vo tense lines: 

[ say ,\Iother. And my thoughTS arc of you, oh, 1·louse. 

IlouS!: of the lovely dark summers of my childhood.'· 
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The nosralgill of childhood, the protective lIostalgi:l of the 
mother, and the melancholic nostalgia of the hOllse are fused 

and lost into one another. 
Kent C Bloomer and Charles ,v. Moore have recalled 

the old association between the cave and the womb of 
jVlothcr Eanh,!' but failed to mention that in it fire repre
sentS rhe fecund masculine beginning. \Vithout this sexual
ized fire described by Bachdard,Jl the cave is a barren womb. 

The cave needs fire as llIuch as the child's hOllse needs the 
smoky chimney. Only then do they express and contain life, 

only then do they become it desirJb1e architccntrc. 
The nostalgia of the primitive gesrure of inhabitation is 

a tepid, round noswlgia for the womb and the nest. This is 
not a merely spatial sentiment; it is also-and above alI

a thermal sentiment. 
There is a beautiful fragment from Baehc!ard that illus

trates this adrnirobly, through a page of Henri Bachelin. 
Bachc!in writes in I.e servirtllr: "I delighted in imagining (al

though 1 kept my feelings to myself) that we were living in 
the heart of the woods, in the well-heated hut of eharcoal
burners; 1 even hoped to hear wolves sharpening their claws 
on the heavy granite slab that formed our doorstep. But our 
house replaced the hm for me, it sheltered me from hunger 
and cold; and if I shivered, it was merely from well-being." 
Bachclard comments; "Bachelin is more fortunate than 
dreamers of distant escape, in that he finds the root of the hut 
dream in the house itself. He has only to give a few touches 
to the spectacle of the family sitting-room, only to listen to 

the stove roaring in the evening stillness, while an icy wind 
blows against the house, to know that at the house's center, in 
the circle of light shed by the lamp, he is living in the round 
house, the primitive hut, of prehistoric man:'!! 

As in the primitive hut of treatise writers, fire is present 
in the hut imagined by the child Bachc!in. In both the writer's 

text ;md the philosophers commentary, therl1l:11 sensations 
(."Ome before others. T he dream of the "well-heated hilt . 

sheltered frolll <:old" is inspired by "the stove roaring in the 
evening stillness, while an icy wind blows ag;linst the house." 
The only sp:ltial definition ofthe hut is provided by :1 she:lf 

of light, and the feeling of comfort is manifested by a shiver. 
The primitive hilt and the primitive fire arc revealed [0 

be inseparJble. The protoarchitectural firc of the treatisc 
writers, the sacred flame of the city and the house, and the 
smoky chimlley of the child's drawing :111 show the dose 
identityofhousc and firc in the luminous furnace that is the 
origin. the sinbTub r and unrepeatable 1Il01llenr, in whieh :lr
chitecturc is born in myth, in rite, or in consciousness. T he 
warm hut of the imagination manifests this in the even more 
far-reaching momcnt in which architecture is reborn in 
drc~m. 

BesI6e$ the fire that dwell$ln bulldln",!be fire that builds !be d'lrelling 

The story of the primitive tribe confronted with the di
lemma of the hut and the bonfire has Jed us to review other 

origins that eloquently speak of the link between construc
tion and fire. But there is more to it than the mere beneficent 

presence of CnC%'Y in the building, by which it is rendered 
habitable or sacred, intimate or joyful; to stop here would be 

to limit the matter to what we have called enerb'Y of 7IInillTe

III/liCe, that which feeds the prOCC55CS contained by the build
ing. j\tlore than the energy that nourishes the prOtfSSfS of the 
bllilding, it is important to consider the encrgy that nourishes 
the acmal buiMiug as process, which we have named energy of 
construction. 

With night about to fall, our undecided tribe could well 
decide to follow both strategies of environmental interven
tion put forward earlier; use part ofthe wood to build a small 
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shelter and lighra fire with the rest of it. Up to this point we 

have been thinking only in terms of the complementary rc~ 

btionship between the primitive hut and lhe primitive fire: a 

material component and an energetic one forming an inhab

itable environment. But the tribe could also choose to build 
a larger hut with all the wood available, or to do away with a 

hut altogether and surrender the wood to the flames. [n the 

first case the stnuegy of environmental intervention is exclu

sively material; in the second, exclusively energetic. 

There is a cerrain comrl1utllbility between matter and 

energy that resides in me fact cllat wood is potentially as much 

a construction material as a combustible substance. This is 

precisely our concern now. If previously the emphasis was on 
the complelllflltllrity and simll/tllI/eity of the material and ener

getic strategies, now emphasis goes to the C01mlllltability and 

interchangeability of the tv.·o. Construction and fire, matter 

and energy are complementary and interchangeable. 

Energy comes from the combustion of a material, and 

the material can be expressed in energy units: in such l>er

meability rests the possibility of comparing the twO by re

ducing them to a common denominator. Thus SO much 

emphasis on the fact that if the processes of the building need 

maintenance energy, the building as a process needs con

struction energy. 

In the case of the tribe, this energy is accumulate(l in the 

material itself, wood, in which solar radiation has gathered 

and concentrated; metabolic energy will be needed to trans

port, prepare, and assemble it. [n our society, energy is sim

ilarly accumubtt;:d in material~ , formed in the heat of ovcns 

for ceramics, glass, cement, or metal; mechanical and meta

bolic energy will bave to be used in order to transpOrt tbem 

to and install them in the building site. 

Energy, present in rhe principle and foundation of every 

process, is present as well in tbe process-of construction, of 

Thr firt ofth. hflmh dwdls ill Ihr blli/d

illg; Ibr firtS of Ih. OlJrII build lip Ihe 

du:dlillg. Th, rIIN'1J flutssary to 1I1aill
tail/II hOlls, is as imponant (,/s th. mrrgy 

Ilteded M build it: ar,hileNllre tllld firt art 
lillked 10 Ol/t nllmh,r as 1!l1Ith by the 

heanh as by Ibe ovms Ihat protillre brit/f, 
gum, al/J ",m,/. 

l.4. Assaying Iohllralory. UI'':llr/lS Errker, 
Ileschreibung allcrfurncmistcn mine

rnlischen Ert'/.! und Bcn:kwcrcks· 

ancn (Prugllr, 1$74). 

LS. A gloss-b1OlJ.'iJ/g ·workshop. Agnroln, Dc 

re metaHica (1 H6). 

t.6. ~ns frff nfillillg roppn- rfff . Agnro{II, 

Dc re mctal1ica (J H6). 
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repair-thM constinnes building. There is no transforma
tion, irreversible change, or mutation withom energy; with
out it there is neither construction nor destruction, neither 
animation nor time. Only energy transforms matter; only 
fire tr;msforms material. As tbe insignia of old chemists said, 
igllislIIlltilt ns. Fire creates alterations and metamorphoses in 
the furnace of the blacksmith and the crucible of the al
chcmist; in the oven of the manufacturer, fire convertS min
eral into material. Fire bakes clay, generates metal, makes 
glass. In the hearth , fire dwells in the building; in the oven, 
fire builds the dwdling. 

The clockwodl s.un Ind tile unpredictable fire 
ronnoklgirllmd ronnogQnirl 

The twO basic methods of environmental intervention have 
already been presented: on one hand is the regulation of free 
energy" through conSITlIetionj on the other is rhe exploita
[ion of accumulated energy" through combustion. \Ve have 
seen how construction needs energy in order to be c;lrried 
out; combustion, in turn, tends to need the help of material 
contrivances (fireplaces, stoves, boilers, ranks) which in 
themselves arc manufacrured with energy. Boch methods 
thus require energy, but in very different amounts and COII

sumed through time in very different proportions; and 
though they tend to be presented together, each has a very 
separate identity. Between the two strategies lies a broad con

ceptual and philosophical void. 
Construction involves a passive availing of the orderly 

world of trajectories; fire, an active availing of the chaotic 
world of combustion. Constructed order is opposed to com
bustible disorder, celestial mechanics to terrestrial thermo
dynanlics, the clockwork slin to the unpredictable fire. 

This formidable onrological:md existential opposition 
between sun and fire, which feeds and devours our entire 
culture-and which is also present, as we sh:11l bter sec, in 
our lIrchitect\lf;11 culnlre-has been admirably described by 
,\t\ichd Serres in a paper about Zola~ work. 

The ccniliry that was ending when the novcl appeared had iJ<,b'lln 

undu the ruling stability of the solar systt""m, but now, with the im

pLIca hie degradations of fire, it was posscssed by anguish. Thus thc 

dilemma, positi,·c and savagc: 11 perfect cycle, \\"ilhol1t residm:s, re
'·crsiblc, eternal :md revalorized, the coslllolob'Y of the sun; ora frus

tr.ned cycle, which loses its difference, irrc\'Crsiblc, historic and 

devalued, a cosmogony, a thcrmogony of fire that must be extin

guished or destroyed, and inevit:lbly so. '" 

The confrontation between lhe cosmogony of fire and 
the cosmology of the sun, between Chaos and Logos, be
tween the Heraclitan fire and the regularity of the [I'"Jjecto
ries that filled Kant 's heart with reverence, is an opposi tion 
but equally a hidden identity. After ;111, the universe as we 
know it roday is a gig-.lntic combustion, a multiple, cata
strophic, historic fire, wherea~ fire , for all its aleatory agita
tion, is a ueator of order, a Hesiodic, genetic, constructive 
fire. As Edgar Morin has shown, there is ;111 essential link be
tween the St:lr-SUIl, the IlrCb- ll11lCbinf, and the earthly fire , the 
,,'iM rngillf, which brings together disorder and organization, 
Chaos and Logos." 

Despite this link, or perhaps precisely hy virnte of this 
subterrane;\n identity, the opposition of su n and fire provides 
a wonderful metaphor through which [0 interpret some ar
chitectural polarities in tht: field of environmental intcn'cn
lion. T hese will be discussed in the terms of a philosophical 
architecture and twO arehitecntral philosophies. 

" 



A phllosophlCllI building and tMlllulldlng philosophies 
Sr;/a r I.. C",I",sirr. igmol<S IVrighr 

The philosophical building, appropriately, is in itself a 
metaphor, since Robert Misrahi fabricates a Treatise of Hap
piness through the story of the building of an imaginary cas
tle. Here are but two qUOtes from it that can exemplify the 
solar conception and the ibJTlCOUS conception of architecture. 

The visible must be built in such a way that, with the rising sun and 

summer solstice, the sun invades the tallest ,md longest room in all 

ilssl'lendor, and this room shall therefore be at once thecenter of the 

building and its most elevated place." 

The e<:ntT"J1 foyer ... like the fire that is at once puncOLal and cos

mic, from which aJl these movements and all these beginnings em

anate, will be created by refle<:tion, that is, the optic and reflective 

interdction that the visitors work out among and in thcmsdvcs, 

nourished as they will be by their respc<:ti-'e, COllllllOn and mutual 

affirrmtion.1• 

Observe how the solar and aStronomic references situ
ate architecture in the orderly world of trajectories, of neces
sary and predictable occurrences, whereas the mention of 
fire introduces agitation and interchange, movements and 
beginnings, interaction and unpredictability. The rising sun, 
removed from the world of men and changes, in its full 
splendor more luminous than warm, is opposed to fire, the 
source of [Tansformatiolls, made up of the reflection of the 

subjects. 
This same opposition of sun and fire can be found in the 

works and wri tings of two architects of the century, perhaps 
the twO greatest, definitely among the most controversial 
and passionate interpreters oCthe role and fu nction of archi
tecture. They are Le Corbusier and Fr.lIlk Lloyd Wright. 

Le Corhusier is, indeed, a splendid example of the nec

essary and orderly, Apollonian, solar conception of archi
tecture. H is sun is a perfect cycle, logical and closed, and 
,I testimony to this is the obsessive omnipresence in his 

notebooks of the sinusoidal Cllrve representing the 24 so
lar hours, "cvcncment fondamental qui rythme la vie des 
hommes." H is is a sun of mathematical trajectories, of certi

tude and prc<:ision, of equinoxes and solstices: a Cartesian, 
Laplacian, indispensable SUI1. His brise-soleil, as at thelllliti of 
Briey-en- Forer, arc designed in such a way that no ray of sun 
touches the glass during the warmest hours of the day, "be
tween the spring equinox and the aun1ll1l1 equinox." In rhe 
huge hyperboloid of the assembly hall at Chandigarh, the 
lighting of the ceiling "rejects the summer sun, receives the 
\\~ nrer sun and sends the equinox sun over the interior edges 
of the hyperboloid."-!O T he sun designs the architecture, univ

ocally and obli!f<ltorily, through the regular and orderly cy
cles of its daily rotation and annual revolution . Below the 
dr:lwing of the solar cycle (the cycle that runs from 1111 soleil 

se lror to 1111 soleil SE iroe a I/ouueau), Le Corhusier writes: "If 
not all the necessary and sufficient conditions arc achieved, 
the result is disequilibrium, insufficiency- disgr.lce all day 
and ... all one's life!"" 

Happiness is the perfect and serene equilihrillm under 
the logical empire of the solar cycle. Environment.'l l design 
res ts in Sllbmission to the immutable and necessary laws of 
the lllovement of the Stars. 

Wright, in contrast, represents the igneous, oT!f<lnie, ag
it;lted, ,md emotive view that is diametrically opposed to so
lar r.ltionalism. Even when he does refer to the sun, he docs 
so in terms having little to do with Le Corhusier's clocklike 
srar. Cosmic laws are not the laws of tntjectories but the laws 
of change (which "sing in unison with COSmic Jaw"). Rhythm 
does not reside in orbital cycles, bur "danccs in sentient 
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beings.~ And the sun, more than a cclc~tial bodr. i .. the be

ginning of life and growth, impeller of changes, seed of the 

e:lrth, which ~lx:corncs mort: and more the creath'c creature 

of the sun. It is a womb quickened by the 1>3ssions of the mas

teT sun .... : 

To Le Corbusier, the sun is a luminous alld regular sign 

that non1l31iz.cs and of1,'lIllizes the life of human bdngs. 
To \,Vright. the sun is heal morc than it is light, a begin
ning more than a regulator, a factor of change rather than 
of stability. ]-lis is a w:mn, chaotic, igneous stl n: a (.'Osmic 

fire. 
And fire is precisely where the keystone of \~Tright's en

vironmental vision resides. Remember his Prairie I [OllSt:S 

:Hld the IC:lding role played in them by the hearth, the ther+ 

m;11 and compositional focus around which the archircctut'JI 

space and the life of its inhabitants is elalXlrated. The archi

tect described his intentions in a re\·ealing statement: "At 

that time a real fireplace was IIcry r.lrc. In its place were 'man

tels'. A 'mantel' was a marble fl":1I11e for a few pieces of coal, 

or a wooden furniture with ti les and a grille, attached to the 
wall. The 'mantel ' was an insult to comfort, but the i/ltrgml 

fireplace became an important part of the building itself in 
the houses I got to build on the prairie. I found it refreshing 

to see a fire burning deep in the masonry of the house 
irself."·1 

The link between construction and fire goes beyond 

the conventional association between the bmlTh and the 

htalT of the house. The fire is not only present in the center 
of the hOllse, but burns wdeep in the masonry of the house 

itself." In Fallingwater, his most famous house and one of 

the fetish images of this century's architecnlre, the fireplace 

ri~es precisely over the large rock 011 \\·hich the building sits, 

so that it has been said to be, Illore than a house over a cas

cade, 3 fire over a rock.'· It might be 11I0re than mere irony 
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th~1 rhe ro<:k, oefore its igneous COllsccr,lIion oy \Vright , 
was the client E.J. Kaufmann's f:l"orit~ pbce for sun
harhing. 

i\'eedless to say, in the case of ho[h Lc Corbllsier and 
\Vright, the use ofsull or fi re is more symoolic than func
tional. Behind [he bri1e-sQ/eihlnd around [he firephlces arc so

phisticated dimate control systems; nel'enhcless [he role of 
Sigllijj'illg climate control is attributed [Q the screen alld the 
hearth, 11Iosr likely because they fall within the r.ll1ge of 
wider s}~l1bo lic systems. 

T hus, the careful astronom ical detefmin:ltion of their 
inclinations links Le Corbusier's "risr-solei! to a respect~ble 
architecru ral tradition of buildings governed by the stars, 
a tf;ldit ion r.ll1ging from meg.llilhic :llignrllents to the Arc 
de 'fri olllphc in Paris, the prramid ofCheops, the Chartres 
cathedr.l l, ,md the monastery of the Escori~l. In all of 
these the cllendar of the stars has left :J. mark. And there 
is lirtle douor that \ 'Vright's chimneys invoke a 110 less ar
Ch:lic tradition in which fire is the sou l of the house ~nd the 
city, a symbol of fertility and life, a sacred and beneficent 

flame. 
In the prologue to his eighth book, Vitruvius writes rhat 

"the sun and the fire, mean[ to be fostered naturally, make life 
morc secure." If [he eX:1Il1ples citcd are convincing, then to 

FroJlk /Joyd JI"'igbtllf thr m"!!i(f ofjirt: 

Ihr b"mh ;1 fb t b"m of tht hOllit. alld 

tbe CN"mtQrnil of domflrir lift 1117 (flr-
1.1 1. bl"ttttJl mwmd il$/iln7d ",,,I rhallgillg 

jllltllt. 

l.lll. """lbll~'IIIr1: II fi'7011 II ,wk, l-irmk !Joyt! 
Wr~C{bt, 1935. 

l.ll. Jllrrr'ioroftbrsrrolldJllrobs IJOIl$~, FroJlk 
Lloyd Wright. 19·16. 
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thc Roman's narrow interprt:t-dtion of IItlhlllS we \\ould have 

to add that sun and fire II/SO make li fe lIloresib'11inc;1m. In this 

W3)' we would bener understand the double role- func
tional and symoolic-pbyed by sun and fire, the world of 
orbits and that of combustion, celestialmcchanics and ter
restrial thcnnodynamics, which constiUlt'es the ... xis of the 
rebt ion between architccrure and energy. 


