
ce su kszta∏ to wa nia zrów no wa ̋ o ne go mo de lu za miesz ki wa -
nia („re de sign”). W no wym Êwie tle for mu ∏o wa ne sà za tem
kry te ria oce ny Êro do wi ska zbu do wa ne go, no wo cze sno Êci
tech no lo gii, a tak ̋ e osià gni´ç w dzie dzi nie tech ni ki. Ce -
lem sta je si´ uzy ska nie wy so kiej ja ko Êci ˝y cia przy jed no -
cze snym dà ̋ e niu do za cho wa nia bo gac twa przy ro dy w sta -
nie mo˝ li wie nie na ru szo nym. Wy ma ga to od nie sie nia si´
z re spek tem do na tu ry i opar cia sys te mu war to Êci na pe∏ -
nym po sza no wa niu jej praw. Wiek XXI po strze ga ny jest,
po za koƒ cze niu w po ∏o wie XX wie ku „wie ku ma szy ny”, ja -
ko „wiek ̋ y cia”, co ozna cza uzna nie i sza cu nek dla ró˝ no -
rod no Êci je go form na Zie mi.3 Za mkni´ cie „epo ki eko no mii”
czy te˝ „ery prze my s∏o wej” otwar ∏o za tem mo˝ li woÊç ini cjo -
wa nia no wej kul tu ry, któ rà mo˝ na okre Êliç ja ko kul tu r´ eko -
lo gicz nà, to wa rzy szà cà post in du strial nej epo ce i zmie rza -
jà cà w kie run ku re ali za cji mo de lu ˝y cia opar te go na idei
trwa ∏e go i zrów no wa ̋ o ne go roz wo ju. Na le ̋ y przy jàç, i˝
w no wym Êwie tle po win na byç do ko ny wa na oce na osià -
gni´ç w dzie dzi nie tech ni ki, for mu ∏o wa nie kry te riów oce ny
no wo cze sno Êci tech no lo gii oraz ca ∏o Êci go spo dar czej ak -
tyw no Êci cz∏o wie ka, a tak ̋ e je go sty lu ̋ y cia. Pro ble my eko -
lo gicz ne za czy na jà byç po strze ga ne ja ko eko no micz ne
i spo ∏ecz ne. Wy zwa niem dla wspó∏ cze snej ar chi tek tu ry
i urba ni sty ki jest od nie sie nie si´ przede wszyst kim do pro -
ble mów ro snà ce go za po trze bo wa nia za rów no na te ren,
jak i ener gi´. Oczy wi sta jest od po wie dzial noÊç i ro la ar chi -
tek ta w kre owa niu kon cep cji zrów no wa ̋ o ne go Êro do wi -
ska zbu do wa ne go, szcze gól nie z uwa gi na d∏u gi, ok. 40-let -
ni, cykl ̋ y cia bu dyn ków. Go spo dar ce ener già s∏u ̋ yç po win-
na no wa po li ty ka w za kre sie pro mo wa nia ener go osz cz´d -
nych tech no lo gii i od na wial nych êró de∏ ener gii, tra dy cyj -
nych, do sto so wa nych do kli ma tu roz wià zaƒ, dà ̋ e nie do
prze mian w Êwia do mo Êci spo ∏ecz nej oraz kul tu rze. Prze -
mia ny te ce chu je obec nie du ̋ e zró˝ ni co wa nie w za le˝ no -
Êci od re gio nu Êwia ta. Aby efek ty ta kiej po li ty ki mo g∏y byç
od czu wa ne w pe∏ ni w 2025 ro ku, kie dy prze wi dy wa na licz -
ba lud no Êci za miesz ku jà cej na szà pla ne t´ osià gnie 10 mi -
liar dów, ju˝ te raz po win ny byç wdra ̋ a ne ko niecz ne pro -
gra my i re for my, aby utrzy maç obec ne stan dar dy ener ge -
tycz nej kon sump cji. Pro mie nio wa nie s∏oƒ ca, ener gia
wia tru, wo dy (fa le mor skie, ener gia ciepl na oce anu, Êród -
là do we uk∏a dy rzecz ne, geo ter mia) oraz bio ma sa sta no wià
naj wa˝ niej sze êró d∏a ener gii od na wial nej, któ rych wy ko rzy -
sta nie prze wi du je si´ w okre sie naj bli˝ szych 50 lat. Âwia -
to wa Ra da Ener ge tycz na pro gno zu je do 2070 ro ku za -
spo ko je nie za po mo cà tych êró de∏ 60–70% glo bal ne go 
za po trze bo wa nia ener ge tycz ne go. Ba da nia na uko we wy -
ka zu jà, ̋ e za po trze bo wa nie to w 2040 r. b´ dzie dwu krot nie
prze wy˝ szaç po trze by obec ne wsku tek sta ∏e go wzro stu
po pu la cji. 

Ar chi tek tu ra s∏o necz na na le ̋ y do gru py ener go osz cz´d -
nych kon cep cji w bu dow nic twie.4 Wpi su jà ce si´ w kli mat
pa syw ne sys te my po zy ski wa nia ener gii s∏oƒ ca dla ogrze -
wa nia oraz ch∏o dze nia do mów zna ne sà od za ra nia ludz -
ko Êci, sta no wiàc cz´Êç d∏u giej hi sto rii bu dow nic twa. Roz -
wój tej ar chi tek tu ry mia∏ miej sce ju˝ po nad 2500 lat te mu
w sta ro ̋ yt nych mia stach grec kich (mo del -dom So kra te -
sa), a póê niej rzym skich (wy ko rzy sta nie szk∏a i efek tu cie -
plar nia ne go, teo ria Wi tru wiu sza), a wspó∏ cze sne kon cep -

1. Ar chi tek tu ra s∏o necz na na tle idei zrów no wa ̋ o ne go roz wo ju
Ko niecz noÊç oszcz´ dza nia za so bów na tu ral nych i prze ciw dzia ∏a nia na ru sza niu
rów no wa gi w przy ro dzie wsku tek dzia ∏al no Êci bu dow la nej cz∏o wie ka oraz Êwia -
do moÊç za gro ̋ eƒ zwià za nych z do mi na cjà tech no lo gii, zro dzi ∏a w ostat nich
de ka dach pró by po szu ki wa nia po wro tu do jed no Êci kul tu ry i na tu ry wy ra ̋ a jà -
cej si´ w ich har mo nij nym ze spo le niu. Wspó∏ cze sny cz∏o wiek ̋ y je w dwu prze -
ni ka jà cych si´ Êwia tach: w oto cze niu przy ro dy – Êwie cie or ga ni zmów ˝y wych,
do któ rych sam na le ̋ y, oraz w ob cym przy ro dzie, two rzo nym i roz wi ja nym od
kil ku ty si´ cy lat, sztucz nym Êro do wi sku spo ∏ecz nym i fi zycz nym zbu do wa nym.
Wza jem ne od dzia ∏y wa nie oby dwu wy mie nio nych sys te mów: przy rod ni cze go
i tech nicz ne go, od by wa si´ na ró˝ nych p∏asz czy znach, na dal w pe∏ ni nieroz po -
zna nych. Sys te my te po wià za ne sà ze so bà ró˝ no rod ny mi wspó∏ za le˝ no Êcia -
mi, któ re ule ga jà sta ∏ym prze mia nom. G∏ów nym za gro ̋ e niem obu tych sfer ̋ y -
cia cz∏o wie ka obec nie jest za chwia nie wza jem nej ich rów no wa gi, brak in te gra -
cji, „nie zrów no wa ̋ e nie”. Przy czy nia si´ do te go gwa∏ tow ny po st´p pro ce sów
urba ni za cji z to wa rzy szà cà mu eks plo ata cjà i za nie czysz cze niem Êro do wi ska
oraz zmia na mi kli ma tycz ny mi. Dzia ∏al noÊç bu dow la na i u˝yt ko wa nie bu dyn -
ków po ch∏a nia oko ∏o 45% Êwia to wej kon sump cji ener gii, b´ dàc jed no cze Ênie
êró d∏em ok. 35% emi sji CO2.

1 Wzrost po pu la cji i wy d∏u ̋ a nie si´ okre su ̋ y cia lu -
dzi, ocze ki wa nia zwià za ne z je go ja ko Êcià, a za tem rów nie˝ stan dar da mi miesz -
ka nia i prze strze ni miej skiej, po wo du jà sta ∏y nie do syt w dzie dzi nie in we sty cji
budow la nych, a jed no cze Ênie kon flikt in te re sów w re la cji z oto cze niem przy rod -
ni czym. Kszta∏ tu jàc miej sce na sze go ̋ y cia, kszta∏ tu je my wzo ry na sze go za cho -
wa nia.2 W spo so bie po dej Êcia do pro jek to wa nia, szcze gól nie miesz ka nia czy
do mu, od zwier cie dla si´ sto su nek do te go oto cze nia. Prze trwa nie cy wi li za cji wy -
ma ga wdra ̋ a nia zrów no wa ̋ o nych z na tu rà form kszta∏ to wa nia Êro do wi ska ̋ y -
cia cz∏o wie ka. 

Okres in du stria li za cji od ci snà∏ g∏´ bo kie pi´t no na Êwia do mo Êci spo ∏e czeƒstw.
Wsku tek te go utrud nio ne sta ∏o si´ po strze ga nie i pe∏ ne otwar cie na no we idee
po stu lu jà ce po wrót cz∏o wie ka, ja ko jed ne go z ele men tów Êro do wi ska przy rod -
ni cze go, do zrów no wa ̋ o nej z nim eg zy sten cji. Ko niecz na jest zmia na wzor -
ców w sfe rze kul tu ry, a w jej ra mach po szu ki wa nie no we go po dej Êcia do pro -

1. Solar architecture against 
the background of the idea 
of sustainable development

A necessity to save natural resources and coun-

teract violating balance in nature as a result of

man’s building activity and the awareness of

menaces related to the domination of technol-

ogy have given birth to some attempts to

search for a return to the unity of culture and

nature expressed in a harmonious reunion.

Contemporary man lives in two interrelated

worlds: surrounded by nature – the world of liv-

ing organisms he belongs to – and in an artifi-

cial social and physical built-in environment,

created and developed for thousands of years.

The mutual impact of the two systems (natural

and technical) takes place at various levels

which are not fully recognized. These systems

are connected by diverse interrelations that

change continuously. The main endangerment

for both spheres of man’s life is a lack of equi-

librium, of integration, “unbalance”. It is caused

by the violent progress of urbanization process-

es accompanied by the exploitation and pollu-

tion of the environment and climate changes.

Construction activities and utilizing buildings

absorbs around 45% of the world’s consump-

tion of energy being the source of c. 35% of

CO2 emission1. The growth of the population

and the prolongation of life span, expectations

related to its quality as well as the standards of

residence and an urban space cause constant

deficiency in the field of building investments

and a conflict of interests in relation to the natural surroundings. Shaping

our dwelling place, we shape the patterns of our behaviour2. Our

approach to design, especially a flat or a house, reflects our attitude to

our surroundings. The survival of the civilization requires the introduction

of some sustainable forms of shaping man’s living environment in accor-

dance with nature.

The period of industrialization left a deep mark in the societies’ con-

sciousness. Therefore, it is more difficult to perceive and open fully to

some new ideas postulating the return of man, as one of the elements

of the natural environment, to sustainable coexistence. It is necessary to

change patterns in the sphere of culture and search for a new approach

to the process of shaping a sustainable model of residence (redesign).

In the new light, the criteria of assessing a built-in environment, modern

technologies and achievements in the field of technology are formulat-

ed. The objective is to reach a high quality of life and aim at retaining the

richness of nature in the purest condition. It requires respecting nature

and basing the system of values on full observance of its laws. After fin-

ishing the “age of machine” in the mid-20th century, the 21st century is

perceived as the “age of life” which means respect for the diversity of its

forms on Earth3. Thus, closing the “epoch of economy” or the “industri-

al era” opened a possibility of initiating a new culture which could be

described as an ecological culture, accompanying the postindustrial

epoch and going towards the realization of a model of life based on the

idea of stable and sustainable development. We should assume that in

the new light achievements in the field of technology ought to be

assessed, some criteria of assessing modern technologies, the eco-

nomic activity of man and his lifestyle should be formulated. Ecological

problems begin to be perceived as economic and social. A challenge for

contemporary architecture and urbanism is a reference to the problems

of rising demand both for land and energy. The responsibility and role

of an architect in creating conceptions of a sustainable built-in environ-

ment is obvious, especially on account of a long, about forty-year life

cycle of buildings. Energy management should be supported by a new

policy in the promotion of energy-saving technologies and renewable

sources of energy, traditional solutions adjusted to the climate, aiming

to change social consciousness and culture. These changes are char-

acterized by diversity depending on a region of the world. If the effects

of such a policy are to be experienced fully in 2025, when the predicted

world population reaches 10 billion, some necessary programmes and

reforms should be introduced right now in order to retain the present stan-

dards of energy consumption. Solar radiation, wind energy, water ener-

gy (sea waves, the thermal energy of the ocean, inland river layouts,

geothermics) and the biomass make the most important sources of

renewable energy whose use is predicted for the next 50 years. The

World Energy Council predicts satisfying 60–70% of the global energy

demand by means of these sources till 2070. Scientific research shows

that in 2040 this demand will exceed the present needs twice on account

of the constant growth of the population.

Solar architecture belongs to a group of energy-saving conceptions in

construction4. Passive systems of gaining solar energy for heating or

cooling houses, adjusted to the climate, have been known since the

very beginnings of mankind, making a part of the long history of con-

struction. This architecture was developing over 2,500 years ago in

ancient Greek (Socrates’ house) and Roman cities (the use of glass and

the greenhouse effect, Vitruvius’ theory). Contemporary design con-

ceptions are often based on some well-known, proven solutions, root-

ed in the local tradition and climate for ages. We must not forget rela-

tionships with the tradition of modern bioclimatic architecture inspired by
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2. Tech no lo gia i es te ty ka ar chi tek tu ry s∏o necz nej
Pod sta wà kon cep cji ar chi tek tu ry s∏o necz nej naj now szej ge -
ne ra cji jest w∏a Êci we wpi sa nie obiek tu i ze spo ∏u urba ni -
stycz ne go w Êro do wi sko na za sa dzie do pa so wa nia bry ∏y
ogrze wa nej cz´ Êci bu dyn ku do oto cze nia i kli ma tu, do bo -
ru kon struk cji, ma te ria ∏ów i izo la cji oraz sys te mów s∏onecz -
nych w ce lu in ten sy fi ko wa nia zy sków cie p∏a. Wspó∏ cze sne
sys te my s∏o necz ne wy ko rzy stu jà kon wer sj´ fo to ter micz nà
(prze twa rza nie ener gii pro mie nio wa nia s∏o necz ne go na cie -
p∏o) oraz kon wer sj´ fo to wol ta icz nà (fo to elek trycz nà  – prze -
twa rza nie ener gii pro mie nio wa nia s∏o necz ne go na ener gi´
elek trycz nà). W Eu ro pie, gdzie dzia ∏a nia na rzecz kszta∏ to -
wa nia ar chi tek tu ry przy ja znej cz∏o wie ko wi i Êro do wi sku
przy rod ni cze mu sà bar dzo za awan so wa ne, po wsta ∏o wie -
le pro eko lo gicz nych, ener go osz cz´d nych osie dli i ze spo -
∏ów miesz ka nio wych, w któ rych za sto so wa no wy mie nio ne
sys te my. Do wo dzà one, ˝e kon ty nu acja tra dy cyj nych roz -
wià zaƒ oraz wpro wa dza nie no wych tech no lo gii nie sta no -
wià w pro jek to wa niu ar chi tek to nicz no -urba ni stycz nym ogra -
ni cze nia dla twór czej ak tyw no Êci, ale po sze rzajà jej po le
o no we mo˝ li wo Êci. La ta 60. XX wie ku cha rak te ry zo wa ∏y
si´ prze zwy ci´ ̋ a niem pro ble mów tech nicz nych i ma te ria -
∏o wych zwià za nych z po szu ki wa niem in te gra cji ar chi tek tu -
ry z kli ma tem (s∏oƒ cem). Ostat nie trzy dzie sto le cie mo˝ na
uznaç za okres de cy du jà cy dla roz wo ju ró˝ no rod nych tech -
no lo gii s∏o necz nych i ener go osz cz´d nych roz wià zaƒ.
W okres ten wpi su jà si´ dwa kie run ki po szu ki waƒ i re ali za -
cji: roz wià za nia pro jek to we kon ty nu ujà ce kon cep cje bier ne -
go po zy ski wa nia ener gii s∏o necz nej (roz wi ja ne od sta ro ̋ yt -
no Êci po dzieƒ dzi siej szy), a od koƒ ca lat 70. XX w. – roz -
wià za nia wpro wa dza jà ce s∏o necz ne sys te my ak tyw ne.
Ar chi tek tu ra s∏o necz na po wsta je w wy ni ku ca ∏o Êcio we go
po dej Êcia do pro jek to wa nia, uzy ska nia mak sy mal nej spój -
no Êci wszyst kich two rzà cych bu dy nek i ze spó∏ urba ni stycz -
ny ele men tów przy za cho wa niu spój no Êci z oto cze niem
przy rod ni czym. Ce lem sta ∏o si´ pro jek to wa nie bu dyn ku ja -
ko sys te mu z∏o ̋ o ne go ze zin te gro wa nych wza jem nie pod -
sys te mów w miej sce kon wen cjo nal ne go mo de lu sta tycz ne -
go, w któ rym po szcze gól ne ele men ty sà wy dzie lo ne za -
rów no od sie bie, jak i od oto cze nia. 

Pa syw ne ogrze wa nie bu dyn ków i wo dy do ce lów u˝yt ko -
wych sta no wi naj bar dziej przy ja znà Êro do wi sku za sa d´ wy -
ko rzy sta nia ener gii s∏o necz nej przy u˝y ciu je dy nie Êrod ków
w za kre sie tech ni ki bu dow la nej. Cha rak te ry zu je je wy ko -
rzy sta nie ca ∏ej struk tu ry bu dyn ku lub jej ele men tów ja ko
ko lek to ra. Ener gia s∏o necz na wspo ma ga dzia ∏a nia na rzecz
mi ni ma li za cji po trzeb ciepl nych, ja kà da jà ener go osz cz´d -
ne stan dar dy. Do in te gral nych sk∏ad ni ków tej ar chi tek tu ry
na le ̋ à m.in. ta kie he lio ak tyw ne ele men ty jak: ró˝ ne go ty pu
Êcia ny ko lek to ro wo -aku mu la cyj ne, okna s∏o necz ne, kli ma -
tycz ne stre fy bu fo ro we (szklar nie, cie plar nie, ogro dy zi mo -
we, ho le ener ge tycz ne), izo la cje trans pa rent ne, a tak ̋ e ele -
men ty za cie nia jà ce: os∏o ny, za da sze nia, oka py. Spe∏ nie nie
wy mo gów ener go osz cz´d no Êci wy ra ̋ a si´ w zwar tej bry -
le bu dyn ku i ze spo ∏u urba ni stycz ne go, kon struk cji je go po -
w∏ok, do bo rze ma te ria ∏ów, szczel no Êci z∏à czy, za sa dach
stre fo wa nia i gru po wa nia po miesz czeƒ. Opty mal nie za pro -
jek to wa ny sys tem pa syw ny da je zy ski s∏o necz ne i re duk cj´
zu ̋ y cia ener gii od 30–50%.

cje pro jek to we opie ra jà si´ nie jed no krot nie na zna nych, spraw dzo nych i za ko -
rze nio nych od wie ków w lo kal nej tra dy cji i kli ma cie, roz wià za niach. Nie mo˝ na
nie wspo mnieç tu o zwiàz kach z tra dy cjà no wo cze snej ar chi tek tu ry bio kli ma tycz -
nej in spi ro wa nej za sa da mi bu do wy in diaƒ skie go pu eblo w po ∏u dnio wo -za chod -
nich re jo nach Ame ry ki Pó∏ noc nej. 

Sto so wa ne obec nie pa syw ne me to dy po zy ski wa nia ener gii s∏oƒ ca oraz roz wià -
za nia ∏à czà ce sys te my pa syw ne i ak tyw ne, za li cza ne mo gà byç, z uwa gi na
mo˝ li wo Êci tech no lo gicz ne, do no wej, dru giej ge ne ra cji ar chi tek tu ry s∏o necz -
nej. Roz wi ja si´ ona w ostat nich la tach w ra mach trze ciej z fal ar chi tek tu ry s∏o -
necz nej, ja kie po ja wi ∏y si´ w XX wie ku. S∏o necz ne sys te my, do st´p ne na ryn -
ku i wdra ̋ a ne w roz wià za niach pro jek to wych, pod le ga jà sta ∏e mu do sko na le -
niu. Do my i ze spo ∏y miesz ka nio we w pe∏ ni au to no micz ne (ze ro ener ge tycz ne lub
pro du ku jà ce ener gi´) znaj du jà si´ na dal w kra jach za chod nio eu ro pej skich w fa -
zie eks pe ry men tal nej w ra mach re ali za cji pi lo ta ̋ o wych, na ogó∏ spon so ro wa -
nych przez in sty tu cje rzà do we i po nadna ro do we, m.in. pro gra my Unii Eu ro pej -
skiej, lo kal nà ad mi ni stra cj´ i prze mys∏. Pro mo wa ne sà te˝ przez na ro do we
kam pa nie, któ rych ce lem jest de mon stra cja ko rzy Êci sto so wa nia no wych, ener -
go osz cz´d nych roz wià zaƒ, szcze gól nie w bu dow nic twie jed no ro dzin nym, a tak -
˝e dla po trzeb sa na cji bu dyn ków miesz ka nio wych 5 (ryc. 2 a, b). Sà one ak cep -
to wa ne przez spo ∏e czeƒ stwo, szcze gól nie w kra jach za chod niej i pó∏ noc nej
Eu ro py, gdzie Êwia do moÊç do ty czà ca eko lo gii jest bar dzo du ̋ a. Ide a∏em jest
uzy ska nie zdol no Êci ar chi tek tu ry do pro du ko wa nia (ge ne ro wa nia) wi´k szej ilo -
Êci ener gii ni˝ wy no si jej za po trze bo wa nie. Wy ma ga to jed nak prze ∏o mo wych
roz wià zaƒ tech no lo gicz nych.6

Kon struk cja sys te mów s∏o necz nych po strze ga na jest nie tyl ko ja ko wy zwa nie
dla no wych tech nik i tech no lo gii, ale rów nie˝ dla ar chi tek tu ry. Ener go osz cz´d -
ne stan dar dy nie gwa ran tu jà sa me w so bie jej ja ko Êci i wa lo rów es te tycz nych,
ale sta no wiç mo gà, po dob nie jak przy ro da, nie wy czer pal ne êró d∏o in spi ra cji
i wzor ców w tym za kre sie. Âwiad czà o tym licz ne re ali za cje po wsta ∏e w ostat -
nich dzie si´ cio le ciach. Wpro wa dza nie roz wià zaƒ pro jek to wych uwzgl´d nia jà -
cych zy ski z pro mie nio wa nia s∏o necz ne go, za rów no w ska li po je dyn cze go
obiek tu, osie dla, jak i mia sta, wzbo ga ca twór czoÊç ar chi tek to nicz no -urba ni -
stycz nà o no we war to Êci. Wià ̋ e si´ to z prze j´ ciem przez wie le ele men tów
bu dyn ku no wych za daƒ. Obok tra dy cyj nych, do któ rych za li cza si´ za da nia
kon struk cyj ne, funk cjo nal ne i es te tycz ne, do cho dzà no we – ener ge tycz ne, ta -
kie jak: ab sorp cja, gro ma dze nie, roz pro wa dza nie, od zy ski wa nie cie p∏a i wy dzie -
la nie ener gii, ochro na przed okre so wym prze grze wa niem. Wspó∏ cze snà ar -
chi tek tu r´ s∏o necz nà cha rak te ry zu je zró˝ ni co wa nie roz wià zaƒ od pro stych
form do mów, wpi sa nych w kra jo braz, form bio or ga nicz nych opar tych na wzo -
rach przy ro dy, po skom pli ko wa nà pod wzgl´ dem tech no lo gicz nym ar chi tek -
tu r´ high -tech i pro po zy cje w sty lu scien ce fic tion. Pro jek ty miesz czà ce si´ po -
mi´ dzy skraj ny mi, wy mie nio ny mi kon cep cja mi, a tak ̋ e ich in ter pre ta cje glo bal -
ne oraz lo kal ne, sà tak ró˝ no rod ne, jak in dy wi du al ne sà ce chy miej sco we go
kli ma tu i kul tu ry. 

Na le ̋ y tu za zna czyç, ˝e obok funk cjo nal no Êci i es te ty ki od ar chi tek tu ry s∏o -
necz nej ocze ku je si´ spe∏ nia nia wy mo gów, ja kie na rzu ca jà kry te ria oce ny zrów -
no wa ̋ e nia Êro do wi sko we go, sto so wa ne w oce nie zrów no wa ̋ o nych bu dyn -
ków i ich ja ko Êci, opra co wa ne w ostat nich la tach w ra mach ba daƒ nur tu ener -
ge tycz no -eko lo gicz ne go (idee „Gre en Bu il ding”, „Eco -Bu il ding”, me to dy ocen
na ba zie POE, na rz´ dzia ocen ja ko Êci: m.in. BRE EAM, BE PAC, LE ED, ECO
Qu an tum, ECO -PRO, pro gram cy klicz nie do sko na lo nych, po rów ny wal nych me -
tod Gre en Bu il ding Chal lan ge – GBC).7 Ba da nia na te mat zrów no wa ̋ o nych
bu dyn ków, a tak ̋ e wy mo gi cer ty fi ka tów ener ge tycz nych, obo wià zu jà ce w Unii
Eu ro pej skiej i wie lu in nych kra jach, do wo dzà, ˝e wspó∏ cze sne Êro do wi sko
miesz ka nio we za czy na byç kszta∏ to wa ne na ba zie in ter dy scy pli nar nych po szu -
ki waƒ i no wo cze snej, sta le roz wi ja nej wie dzy o prze strze ni ˝y cia cz∏o wie ka i jej
zwiàz kach z na tu rà. 

the principles of constructing an Indian pueblo

in the south-western regions of North America.

Considering the technological possibilities, the

applied passive methods of gaining solar ener-

gy and solutions combining passive and active

systems belong to the new, second generation

of solar architecture. It has been developing in

the third wave of solar architecture which

appeared in the 20th century. Solar systems,

accessible on the market and applied in

designs, are constantly improved. Fully auto-

nomic (zero-energy or energy-producing) hous-

es and residential complexes are still in the

experimental phase as pilot implementations

in Western Europe, usually sponsored by gov-

ernmental and supranational institutions, e.g.

programmes of the European Union, the local

administration and industry. They are also pro-

moted by some national campaigns whose

objective is to demonstrate the profits of using

new, energy-saving solutions, especially in sin-

gle-family construction as well as for the needs

of the cleansing of residential buildings5 (ill. 3 a,

b). They are accepted by the society, especial-

ly in the countries of Western and Northern

Europe where ecological awareness is very

high. An ideal is to make architecture able to

produce (generate) more energy than is need-

ed. However, it requires some breakthrough

technological solutions6.

The construction of solar systems is perceived

as a challenge for new techniques and tech-

nologies but also for architecture. Energy-sav-

ing standards themselves do not guarantee its

quality and aesthetic values but can make, just

like nature, an inexhaustible source of inspira-

tions and patterns in this field. It is exemplified

by numerous implementations from the last

decades. The introduction of designs allowing

for gains from solar radiation, both in the scale

of a single object, an estate and a city, enrich-

es architectural and urban creation with some

new values. It is related to some new tasks of

many elements of buildings. Besides the tradi-

tional ones (constructional, functional and aes-

thetic tasks), there are some new ones, such as

the absorption, collection, distribution, regain

of heat and energy producing, protection

against periodical overheating. Contemporary

solar architecture is characterized by the diver-

sity of solutions from simple forms of houses,

adjusted to the landscape, bioorganic forms

based on natural patterns, to high-tech archi-

tecture and science fiction propositions.

Designs between extreme conceptions and

their global and local interpretations are as

diverse as the individual features of a local cli-

mate and culture.

We must emphasize that, besides functionality and aesthetics, solar

architecture is expected to fulfill the requirements imposed by the crite-

ria of assessing environmental sustainability, used in the evaluation of

sustainable buildings and their quality, prepared in the last years within

research on the energy-and-ecology trend (ideas of “Green Building”,

“Eco-Building”, POE-based assessment methods, tools of quality assess-

ment, e.g. BREEAM, BEPAC, LEED, ECO Quantum, ECO-PRO, a pro-

gramme of cyclically improved, comparable methods of Green Building

Challenge – GBC) 7. Research on sustainable buildings as well as the

requirements of energy certificates, binding in the European Union and

many other countries, prove that the contemporary housing environ-

ment starts to be shaped on the basis of interdisciplinary search and

the modern, developed knowledge of man’s living space and its rela-

tionships with nature.

2. The technology and aesthetics of solar architecture
The basis of the conception of solar architecture of the latest generation

is the introduction of an urban object and complex to the environment

by adjusting the form of the heated part of a building to the surround-

ings and the climate, choosing construction, materials, insulation and

solar systems in order to intensify heat gain. Contemporary solar sys-

tems use photothermical conversion (conversion of the energy of solar

radiation into heat) and photovoltaic (photoelectric) conversion (con-

version of the energy of solar radiation into electric energy). In Europe,

where actions for shaping architecture friendly towards man and the

natural environment are very advanced, there are lots of ecological,

energy-saving estates and residential complexes where such systems

have been used. They prove that the continuation of traditional solutions

and the introduction of new technologies do not limit creativity in archi-

tectural and urban design but broaden its field with some new oppor-

tunities. The 1960s were characterized by overcoming technical and

material problems related to a search for integration of architecture and

the climate (sunshine). The last thirty years could be described as a peri-

od decisive for the development of diverse technologies of solar and

energy-saving solutions. This period included two directions of search

and implementation: designs continuing the conceptions of the pas-

sive gain of solar energy (developed from ancient times till today) and

– since the late 1970s – solutions introducing active solar systems. Solar

architecture comes into existence as a result of approaching design as

a whole, reaching maximum unity of all the elements forming a build-

ing and an urban complex in accordance with the natural surround-

ings. The objective is to design a building as a system consisting of

integrated subsystems instead of a conventional static model where

individual elements are separated from each other and from the sur-

roundings.

Passive heating of buildings and water for usable purposes makes the

most environment-friendly principle of using solar energy in a building

technique. It is characterized by the use of the whole structure of a build-

ing or its elements as a collector. Solar energy supports activities for the

minimization of thermal needs given by energy-saving standards. The

integral ingredients of this architecture include such helioactive elements

as collector- and accumulative walls, solar windows, climatic buffer zones

(greenhouses, hothouses, winter gardens, energy halls), transparent

insulations, shading elements (protections, roofs, eaves). The fulfillment

of the requirements of energy saving is expressed in: the compact form

of a building and an urban complex, the construction of its covers, the

choice of materials, the tightness of the links, the principles of zoning and

grouping the rooms. An optimally designed passive system gives solar

gain and the reduction of energy consumption by 30–50%.
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przy rod ni cze wy wie ra po zy tyw ny wp∏yw na od ro dze nie
za sad wpi sy wa nia si´ w lo kal ne uwa run ko wa nia i war to -
Êci, tra dy cj´ pro jek to wa nia i bu dow nic twa.8 Roz wo jo wi
idei tej ar chi tek tu ry sprzy ja jà wspó∏ cze sne mo˝ li wo Êci
tech nicz ne i tech no lo gicz ne. (ryc. 1 c, d) 

� ar chi tek tu ra re pre zen tu jà ca odej Êcie od tra dy cyj nych tech -
no lo gii i form hi sto rycz nych oraz re gio nal nych, po szu ku -
jà ca no wej es te ty ki i ma te ria ∏ów bu dow la nych na ba zie
in spi ra cji przy ro dà (przy k∏ad: m.in. „He lio trop” proj. R. Di -
scha we Fry bur gu, Vil la Vi sion w Ko pen ha dze). (ryc. 1 a)

� ar chi tek tu ra zwià za na z fi lo zo fià high-tech, któ ra pro ble -
my wpi sa nia w Êro do wi sko roz wià zu je za po mo cà za -
awan so wa nych tech no lo gii (gru pa Re ad). Ewo lu uje
w kie run ku ogra ni cza nia ich nad mia ru na rzecz na tu ral -
nych roz wià zaƒ. Eco -tech pro mu je roz wià za nia o sku -
tecz nej i spraw nej po w∏o ce bu dyn ku, opty mal nie do sto -
so wa nej do wa run ków kli ma tycz nych (m.in. N. Fo ster,
N. Grim shaw, M. Hop kins, R. Ro gers). 9

� ar chi tek tu ra re pre zen tu jà ca kie ru nek po Êred ni po mi´ dzy
dwo ma wy ̋ ej wy mie nio ny mi, bli sko fi lo zo fii P. So le ri  – hu -
ma ni stycz ne po dej Êcie do Êro do wi ska (envi ron men tal
hu ma nism, „so cial and de mo cra tic envi ron men ta lism”,
a tak ̋ e zo rien to wa ny na Êro do wi sko mi ni ma lizm (evi ron -
men tal mi ni ma lism). 

Stan dar dy ener go osz cz´d ne na rzu ca jà: zwar tà bry ∏´ za -
bu do wy i ogra ni czo nà po wierzch ni´ Êcian, brak lub nie -
wiel kie otwo ry okien ne w pó∏ noc nych fa sa dach. Âcia na po -
∏u dnio wa jest naj wa˝ niej szym ele men tem bu dyn ku s∏o necz -
ne go. Jej wy strój od zwier cie dla za da nie po zy ski wa nia
ener gii s∏oƒ ca, jak kol wiek nie za wsze jest to jed no znacz nie
od czy ty wa ne, zw∏asz cza w przy pad ku przy j´ cia tra dy cyj -
nej i nie zdo mi no wa nej tech ni kà es te ty ki ar chi tek to nicz nej.
No we tech no lo gie szk∏a po zwa la jà na ∏à cze nie wn´ trza bu -
dyn ku w spo sób nie ogra ni czo ny z je go oto cze niem. S∏u ̋ àc
po zy ski wa niu ener gii s∏oƒ ca, wzbo ga ca jà ar chi tek tu r´
o war to Êci hu ma ni stycz ne. Pa syw na ar chi tek tu ra eks po nu -
je ta kie ele men ty bu dyn ku, jak: okna, oszklo ne ho le, bal ko -
ny oraz cie plar nie, ogro dy zi mo we, oran ̋ e rie, we ran dy s∏o -
necz ne, zie lo ne izby, wy ku sze, okna kwia to we, szkla ne
prze kry cia da chów i prze strze ni atrial nych. (ryc. 1 b, c, d,

Od koƒ ca lat 70. XX w. da tu je si´ szyb ki roz wój tech no lo gii ak tyw ne go po zy ski -
wa nia ener gii s∏o necz nej i prze my s∏o wa pro duk cja ko lek to rów, a od lat 80. roz -
wi ja ne sà ró˝ no rod ne for my in te gra cji z ar chi tek tu rà fo to wol ta iki. Sys te my s∏o -
necz ne ak tyw ne, w po wià za niu z sys te ma mi pa syw ny mi w ra mach roz wi ja jà cej
si´ obec nie dru giej ge ne ra cji ar chi tek tu ry s∏o necz nej, za czy na jà byç trak to wa -
ne ja ko ener go osz cz´d ny i eko lo gicz ny stan dard. (ryc. 1 b, e)

Wy móg oszcz´d nej go spo dar ki ener già oraz two rze nia przy ja zne go kli ma tu we -
wnàtrz bu dyn ku, wraz z roz wo jem tech no lo gii so lar nych, wy wie ra jà wp∏yw na
kon cep cj´ ar chi tek to nicz no -urba ni stycz nà. Jed nak nie za wsze jest to jed no -
znacz nie ar ty ku ∏o wa ne w for mie i wy stro ju bu dyn ków. Pierw sze przy k∏a dy z lat
40. i 50. oraz 60. XX w. cha rak te ry zo wa ∏a pro sta, pod po rzàd ko wa na tech no lo -
gii for ma lub te˝ do sto so wa nie do tra dy cji bu dow nic twa ro dzi me go oraz po szu -
ki wa nie wa lo rów es te tycz nych (m.in. do my „so lar ado be” w p∏d.-zach. sta nach
USA, a w Eu ro pie pro jek ty R. Er ski na, B. War ne, L. Krol la oraz Stu dio Vand ku -
sten z Ko pen ha gi). 

Wspó∏ cze sna ar chi tek tu ra w∏à cza w nurt pro eko lo gicz ny ró˝ ne kie run ki twór -
cze, sty le i ten den cje. Ogól nie przy po rzàd ko waç je mo˝ na ni ̋ ej wy mie nio nym
po szu ki wa niom es te tycz nym oraz w za kre sie stra te gii pro jek to wa nia:
� ar chi tek tu ra sto su jà ca sys te my pa syw ne ja ko kon ty nu acj´ tra dy cyj nych, zna -

nych od sta ro ̋ yt no Êci roz wià zaƒ, cha rak te ry stycz nych dla okre Êlo nych re -
gio nów i stref kli ma tycz nych. Za li czyç jà mo˝ na do trze ciej fa li te go ty pu roz -
wià zaƒ, ja kie po ja wi ∏y si´ na prze strze ni XX wie ku. Pro mu je nie za le˝ ne od
tech no lo gii, bio kli ma tycz ne, na tu ral ne me to dy po zy ski wa nia i oszcz´ dza nia
ener gii do ce lów ogrze wa nia, na tu ral nà wen ty la cj´ oraz ma te ria ∏y bu dow la ne
(kon cep cje low -tech, no -tech). Ta kie po dej Êcie od lat pro mo wa li: T. An do,
R. Er ski ne, E. Gre ene, R. Grim shaw, R. Ga bet ti i A. Iso la, A. Iso za ki, L. Kroll,
K. Ku ro sa wa, J.No uvel, F. Ot to, R. Pia no, P. So le ri. Otwar ta na Êro do wi sko

The late 1970s started the fast development of

the technology of the active gain of solar ener-

gy and the industrial production of collectors.

Since the 1980s, diverse forms of integrated

photovoltaic architecture have been devel-

oped. Active solar systems, in relation to pas-

sive systems of the developing second gener-

ation of solar architecture, begin to be treated

as an energy-saving and ecological standard

(ill. 1 b, e).

The requirement of saving energy management

and the creation of a friendly climate inside

a building, together with the development of

solar technologies, influence an architectural

and urban conception. However, it is not always

explicitly articulated in the form and interior of

buildings. The first examples from the 1940s,

1950s and 1960s were characterized by a sim-

ple form subordinate to technology or the

adjustment to the traditions of native construc-

tion and a quest for some aesthetic values (e.g.

solar adobe houses in the south-western states

of the USA and European designs by R. Erskin,

B. Warne, L. Kroll and Studio Vandkusten in

Copenhagen).

Contemporary architecture incorporates vari-

ous creative styles and tendencies into the eco-

logical trend. Generally, they could be characterized by the following

descriptions in the field of the aesthetic strategy of design:

� architecture using passive systems as the continuation of traditional,

ancient solutions, characteristic for given regions and climatic zones.

They belong to the third wave of such solutions which appeared in the

20th century. It promotes technologically independent, bioclimatic, nat-

ural methods of gaining and saving energy for heating, natural venti-

lation and building materials (low-tech, no-tech conceptions). Such

an approach has been promoted by: T. Ando, R. Erskine, E. Greene,

R. Grimshaw, R. Gabetti, A. Isola, A. Isozaki, L. Kroll, K. Kurokawa,

J. Nouvel, F. Otto, R. Piano, P. Soleri. Open to the natural environment,

it positively influences the rebirth of the principles of adjusting oneself

to the local conditions and values, the tradition of design and con-

struction.8 The development of the idea of this architecture is sup-

ported by the contemporary technical and technological possibilities

(ill. 1 c, d)

� architecture representing a breakaway from traditional technologies,

historical and regional forms, searching for new aesthetics and build-

ing materials based on an inspiration in nature (e.g. “Heliotrope”

designed by R. Disch in Friburg, Villa Vision in Copenhagen) (ill. 1 a)

� architecture related to the high-tech philosophy which solves the prob-

lems of environmental adjustment by means of advanced technologies

(group Read). It evolves towards limiting their excess for the sake of

natural solutions. Eco-tech promotes solutions of an effective cover of

a building, optimally adjusted to the climatic conditions (e.g. N. Foster,

N. Grimshaw, M. Hopkins, R. Rogers) 9

� architecture representing a direction between the two abovementioned

ones, close to P. Soleri’s philosophy – humanistic approach to the

environment (environmental humanism, social and democratic envi-

ronmentalism, environmental minimalism)

Energy-saving standards impose: a compact form of construction and

a limited area of the walls, small (if any) window openings in the north-

ern facades. The southern wall is the most important element of a solar

building. Its decor reflects the task of gaining solar energy, even though

it is not always explicit, especially with traditional architectural aes-

thetics not dominated by technology. New glass technologies make it

possible to join the interior of a building with its surroundings in an

unlimited manner. Serving the gain of solar energy, they enrich archi-

tecture with some humanistic values. Passive architecture exposes

such elements of a building as windows, glassed-in halls, balconies,

Ryc. 1. a  – „He lio trop” proj. R. Di scha we Fry bur gu, b, c – ar chi tek tu ra eks po nu jà ca ogro dy zi mo we  – osie dle Ege­bjerg­g­ård, Bal le rup, Ko pen ha ga, Da nia,
d  – pa syw ny dom s∏o necz ny w ze spo le miesz ka nio wym Bo01 „Ci ty of To mor row”, Malmö, e  – ar chi tek tu ra eks po nu jà ca sys te my ak tyw ne: ko lek to ry s∏o -
necz ne – ze spó∏ Bo01 Malmö, Szwe cja. Fot. au tor ka. Ill. 1 a – “Heliotrope” designed by R. Disch in Friburg, b, c – architecture exposing winter gardens –
estate Egebjerggård, Ballerup, Copenhagen, Denmark, d – passive solar house in residential complex Bo01 “City of Tomorrow”, Malmö, e – architecture

Ryc. 2. Przy k∏a dy sa na cji hi sto rycz nej za bu do wy miesz ka nio wej z wpro wa dze niem prze szklo nych we rand s∏o necz nych w Êród mie Êciu Ko pen ha gi: a  – bu -
dy nek przy Hel ge svej o szkla nej s∏o necz nej fa sa dzie wy ko na nej w ra mach dzia ∏aƒ re wa lo ry za cyj nych, b  – ze spó∏ miesz ka nio wy przy God­thåb­svej. Fot. au -
tor ka. Ill. 2 Examples of the historical cleansing of residential buildings with glazed solar verandas in the centre of Copenhagen: a – building at Helgesvej
with a restored glass, solar façade, b – residential complex at Godthåbsvej. Photos by author.
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no we war to Êci zwià za ne z pe∏ nym ze spo le niem jej z przy -
ro dà. Ar chi tek tu ra, choç nie sta no wi ele men tu przy ro dy,
pod le ga od dzia ∏y wa niu ta kich sa mych ze wn´trz nych czyn -
ni ków jak wszyst kie jej sk∏ad ni ki, m.in. dzia ∏a niu s∏oƒ ca, wo -
dy, wia tru. Po win na za tem kon ty nu owaç i uzu pe∏ niaç dzie -
∏o na tu ry, a tak ̋ e re kom pen so waç Êro do wi sku stra ty spo -
wo do wa ne in we sty cyj nà dzia ∏al no Êcià cz∏o wie ka. In te gra cja
z tym Êro do wi skiem od zwier cie dla hu ma ni stycz ne za ∏o ̋ e -
nia ide owe ar chi tek tu ry s∏o necz nej w kon tek Êcie roz wo ju
zrów no wa ̋ o ne go i wy ra ̋ a si´ w po szu ki wa niu rów no wa gi
po mi´ dzy: miej scem (kon tekst przy ro dy), mo˝ li wo Êcia mi
tech no lo gicz ny mi, stan dar da mi ja ko Êci miesz ka nia przy
jed no cze snym kre owa niu in dy wi du al ne go cha rak te ru dzie -
∏a. Klu czem do pro jek to wa nia tej ar chi tek tu ry jest:

� po szu ki wa nie zwiàz ku kon cep cji ar chi tek to nicz no -urba -
ni stycz nej z miej scem, w ja kim po wsta je opar te na zna -
jo mo Êci kli ma tu lo kal ne go (nie po wta rzal noÊç wa run ków
miej sco wych, a tym sa mym nie po wta rzal noÊç ka˝ dej
kon cep cji), 

� eks po no wa nie przy ro dy i har mo ni zo wa nie z nià kon cep -
cji ar chi tek to nicz no -urba ni stycz nej na za sa dzie part ner -
stwa, a nie do mi na cji. 

Dal sze ba da nia, istot ne dla roz wo ju ar chi tek tu ry s∏o necz nej,
a tak ̋ e zrów no wa ̋ o nej, po win ny byç pro wa dzo ne w kie -
run ku kszta∏ to wa nia ze wn´trz nych os∏on na wzór po w∏ok or -
ga ni zmów ˝y wych. Na le ̋ y wspo mnieç tu o po ja wia jà cych
si´ w la tach 90. XX wie ku awan gar do wych ten den cjach
w po szu ki wa niu no we go, or ga nicz ne go j´ zy ka, a tak ̋ e
zwiàz ku ar chi tek tu ry z bio lo già i tech no lo già. Wy da jà si´ tu
cen ne m.in. osià gni´ cia ar chi tek tu ry bio nicz nej. Wa˝ ny ob -
szar przy sz∏o Êci do strze ga si´ te˝ w eko ni ce (eko lo gicz -
nym sys te mie bio ni ki). Wy mie niç mo˝ na rów nie˝ do Êwiad -
cze nia w za kre sie sys te mów dy na micz nych (m.in. G. Lynn
– zgi na nie oraz fa∏ do wa nie), nie li nio wà ar chi tek tu r´ dy na -
micz nà i or ga nicz ne wi zje (F. Geh ry, P. Eisen man, D. Li be -
skind), a tak ̋ e idee cy ber prze strzen ne (L. Spuy bro ek), nurt
hi per ar chi tek tu ry, idee bez sz wo we go i ca ∏o Êcio we go ∏à cze -
nia obiek tu w je den or ga nizm (B. van Ber kel i C. Bos) kszta∏ -
tu jà ce no we re la cje mi´ dzy wn´ trzem a po w∏o kà („skó rà”).
Za ni ka nie roz ró˝ nie nia mi´ dzy bio lo già i tym co me cha -
nicz ne, trans for ma cja cia ∏a pod wp∏y wem wspó∏ cze snych
tech no lo gii sta no wià pod sta w´ za ∏o ̋ e nia przez au to rów
omó wio nych kon cep cji, ˝e ta kie sa me zmia ny do ty czyç
mo gà rów nie˝ ar chi tek tu ry. Bio lo gicz ny jej mo del roz wi jaç
si´ b´ dzie na ba zie no wych ma te ria ∏ów i tech no lo gii, sztucz -
nej, ana lo gicz nej do bio lo gicz nej, in te li gen cji, form po wsta -
jà cych na sty ku tech no lo gii cy fro wych i bio lo gii. 

1 Cha rak te ry stycz ne jest, ˝e kra je uprze my s∏o wio ne Wscho du i Za cho du,

za miesz ki wa ne przez 25% po pu la cji Êwia to wej, kon su mu jà ok. 75% ener -

gii, pod czas gdy po zo sta ∏e, roz wi ja jà ce si´, je dy nie 25% przy po pu la cji li -

czà cej 75% ca ∏ej lud no Êci Êwia ta, a dzia ∏al noÊç in we sty cyj na zwià za na

z bu dow nic twem po ch∏a nia w Eu ro pie wi´ cej ni˝ po ∏o w´ jej kon sump cji.

Do ∏à cza jà si´ do te go kosz ty eks plo ata cji bu dyn ków, g∏ów nie zwià za ne

z ich ogrze wa niem.
2 Zrów no wa ̋ e nie po stu lo wa ne by ∏o po raz pierw szy w 1713 ro ku przez Car -

la von Car lo witz w kon tek Êcie gwa∏ tow ne go zmniej sza nia si´ za so bów la -

sów. Sze rzej: D. Schwarz, De ta il, s. 603. Na le ̋ y tu wspo mnieç, ˝e ju˝ Ra -

ryc. 2) Oran ̋ e rie prze ̋ y wa jà obec nie re ne sans, ∏à czàc wa -
lo ry u˝yt ko we z es te tycz ny mi ja ko atrak cyj ny spo sób ocie -
ple nia bu dyn ku s∏o necz ne go. Sprzy ja jà te˝ kon tak to wi cz∏o -
wie ka z przy ro dà i kra jo bra zem. Uzu pe∏ nie nie roz wià zaƒ pa -
syw nych ele men ta mi ko lek to ro wy mi lub fo to wol ta ikà mo ̋ e
mieç miej sce na za sa dzie ca∏ ko wi te go wto pie nia tych sys -
te mów w ar chi tek tu r´ lub te˝ sta no wiç in spi ra cj´ dla kszta∏ -
to wa nia bry ∏y i de ta lu. (ryc. 1 e)

3. Pod su mo wa nie
Wy ma gania dotyczàce wy ko rzy sta nia ener gii s∏o necz nej
i zwiàz ku z przy ro dà pro wa dzà w ostat nich la tach do kszta∏ -
to wa nia si´ zu pe∏ nie no we go j´ zy ka ar chi tek tu ry. Wi docz na
jest ewo lu cja kon wen cjo nal nych me tod pro jek to wa nia, ca -
∏o Êcio we po dej Êcie w ce lu uzy ska nia mak sy mal nej spój no -
Êci wszyst kich two rzà cych bu dy nek i ze spó∏ urba ni stycz ny
ele men tów przy za cho wa niu spój no Êci z oto cze niem przy -
rod ni czym, po szu ki wa nie pe∏ nej in te gra cji wszyst kich ele -
men tów w ra mach bu dyn ku, osie dla w po ∏à cze niu z oto -
cze niem. Kszta∏ to wa nie ze spo ∏ów i wi´k szych kom plek sów
miesz ka nio wych po zwa la na two rze nie wspól nych s∏o necz -
nych kon cep cji ener ge tycz nych i ∏à cze nie ró˝ no rod nych
roz wià zaƒ tech no lo gicz nych w ich ob r´ bie oraz w po wià za -
niu z miej ski mi sie cia mi ener ge tycz ny mi lub in ny mi ze spo -
∏a mi miesz ka nio wy mi. 

Ana li za ewo lu cji ze wn´trz nych prze gród bu dyn ku oraz ich
wspó∏ cze snych kon struk cji wy ka zu je, ˝e na stà pi ∏a zmia na
ich cha rak te ru w zwiàz ku z no wym za da niem ar chi tek tu ry,
ja kim jest po zy ski wa nie ener gii s∏o necz nej. Wraz z za sto so -
wa niem sys te mu pa syw ne go i sys te mów ak tyw nych prze -
sta je byç ona sta tycz na, a prze kszta∏ ca si´ w ak tyw ny or ga -
nizm. Re agu je na wa run ki ze wn´trz ne, któ re ule ga jà sta ∏ym
wa ha niom i zmia nom, w ce lu spe∏ nie nia wy mo gów zwià za -
nych z kom for tem miesz kaƒ ców w za kre sie mi kro kli ma tu.
Po w∏o ki bu dyn ku po Êred ni czà za tem po mi´ dzy zmien nym
oto cze niem a wy ma ga jà cy mi sta bil no Êci wa run ka mi we -
wn´trz ny mi. Dom, dzi´ ki wspó∏ cze snym tech no lo giom i roz -
wià za niom ma te ria ∏o wym mo ̋ e od bi jaç, ab sor bo waç, fil tro -
waç stru mie nie ener gii, ma ga zy no waç je i trans for mo waç,
po dob nie jak ma to miej sce w or ga ni zmach ˝y wych. Ârod -
kom tym to wa rzy szy opty mal na orien ta cja bu dyn ku i ze spo -
∏u urba ni stycz ne go, a tak ̋ e stre fo wa nie funk cji i gru po wa -
nie po miesz czeƒ, otwar toÊç wn´ trza dla cyr ku la cji cie p∏a,
umie j´t noÊç po zy ski wa nia ener gii s∏oƒ ca i za cie nia nia przed
je go dzia ∏a niem, izo la cja Êcian i okien, pro jek to wa nie wn´ -
trza w spo sób ∏a go dzà cy eks tre mal ne zmia ny ter micz ne
i kszta∏ to wa nie oto cze nia bu dyn ku w spo sób kreu jà cy opty -
mal ne wa run ki we wn´trz ne. 

Wspó∏ cze sna ar chi tek tu ra s∏o necz na wy ko rzy stu je wszyst -
kie mo˝ li wo Êci tech ni ki i tech no lo gii w za kre sie kon struk cji
i ma te ria ∏ów, ale nie ozna cza to bez wzgl´d ne go im pod po -
rzàd ko wa nia. Do sko na ∏a ich zna jo moÊç po win na ∏à czyç si´
z po szu ki wa nia mi w sfe rze es te ty ki ja ko istot ne go ele men -
tu kszta∏ to wa nia Êro do wi ska miesz ka nio we go  – prze strze ni
˝y cia cz∏o wie ka. Tech no lo gia po win na byç pod po rzàd ko -
wa na hu ma ni stycz nym tre Êciom, nie do mi nu jàc for my ar -
chi tek to nicz nej. Tra dy cyj ne wi tru wiaƒ skie ce chy ar chi tek tu -
ry: trwa ∏oÊç, u˝y tecz noÊç i pi´k no uzu pe∏ nia jà wspó∏ cze Ênie

hothouses, winter gardens, orangeries, solar verandas, green cham-

bers, bay windows, flower windows, glass covers of roofs and atri-

ums (ill. 2 b, c, d, ill. 3). There is a revival of orangeries, combining

usable and aesthetic values, as an attractive way of heating a solar

building. They are also conducive to man’s contact with nature and the

landscape. Complementing passive solutions with collectors or pho-

tovoltaic elements may consist in the total adjustment of these systems

to architecture or become an inspiration for shaping a form and a detail

(ill. 1 e).

3. Summary
The requirements referring to the use of solar energy and a relation-

ship with nature have led to the shaping of a completely new language

of architecture. We can observe the evolution of conventional methods

of design, a holistic approach which aims at gaining maximum unity of

all the elements making a building and an urban complex as well as uni-

ty with the natural surroundings, a search for full integration of all the ele-

ments of a building and an estate in combination with the surround-

ings. The shaping of large residential complexes makes it possible to

create shared solar energy conceptions and combine diverse techno-

logical solutions within and in relation with urban energy networks or oth-

er residential complexes.

An analysis of the evolution of the external divisions of a building and

their contemporary constructions shows that there has been a change

in their character in relation to a new assignment of architecture, name-

ly the gain of solar energy. With the use of the passive system and active

systems, it is not static anymore but changes into an active organism.

It reacts to the external conditions, which vary and change constantly,

in order to fulfill the requirements related to the residents’ comfort as far

as the microclimate is concerned. Thus, the covers of a building medi-

ate between the changeable surroundings and the potentially stable

internal conditions. A house, owing to the contemporary technologies

and material solutions, may reflect, absorb, filter streams of energy,

store and transform them, just like it happens in living organisms. It is

strengthened by an optimal orientation of a building and an urban com-

plex as well as zoning functions and grouping rooms, an open interior

for the circulation of heat, an ability to gain solar energy and shade, the

insulation of the walls and the windows, the design of an interior sooth-

ing extreme thermal changes and shaping the surroundings to create

optimal internal conditions.

Contemporary solar architecture uses all the possibilities of technolo-

gy in construction and materials but it does not mean total submission.

Perfect knowledge ought to be combined with a search in the sphere

of aesthetics as a significant element of shaping a housing environ-

ment – man’s living space. Technology should be subordinate to human-

istic meanings, not dominating an architectural form. Traditional Vitruvian

features of architecture: durability, usefulness and beauty are comple-

mented with some new values related to full unity with nature.

Architecture, although does not make an element of nature, is subor-

dinate to the same external factors as all its components: the sunshine,

water, wind. Thus, it should continue and complement the work of nature

as well as compensate the loss caused by man’s investments in the

environment. Integration with the environment reflects the humanistic

ideology of solar architecture in the context of sustainable development

and is expressed in a quest for balance between: a place (the context

of nature), technological possibilities, living standards with the creation

of an individual character of a work. The key to designing such archi-

tecture is:

� searching for a relationship between an architectural and urban con-

ception with its place, based on the knowledge of the local climate

(uniqueness of local conditions, of every conception),

� exposing nature and harmonizing an architectural and urban con-

ception with it on the principle of partnership, not domination.

Further research, important for the development of solar and sustain-

able architecture, ought to be done towards the shaping of external

covers patterned on the skins of living organisms. We should mention

the 1990s when some avant-garde tendencies in the search for a new,

organic language as well as a relationship between architecture, biol-

ogy and technology appeared. The achievements of bionic architec-

ture seem valuable here. An important future area can also be seen in

econics (ecological system of bionics). We may also mention some

experiences in the range of dynamic systems (e.g. G. Lynn – bending

and folding), non-linear dynamic architecture and organic visions 

(F. Gehry, P. Eisenman, D. Libeskind), cyberspace ideas (L.

Spuybroek), hyperarchitecture, ideas of seamless and holistic com-

bination of an object into one organism (B. van Berkel and C. Bos)

shaping new relations between the inside and the outside (“skin”).

Disappearing differences between biology and mechanics, transfor-

mation of the body under the influence of contemporary technologies

make the authors of the abovementioned conceptions claim that iden-

tical changes may also concern architecture. The development of its

biological model will be based on some new materials and technolo-

gies, artificial intelligence, some forms at the meeting point of digital

technologies and biology.

1 It is symptomatic that the industrialized Eastern and Western countries,

inhabited by 25% of the world’s population, consume c. 75% of energy,

while the remaining, developing states – just 25% with inhabitants making

75% of the total population of the world. Investing activities related to con-

struction absorb more than half of Europe’s consumption. The costs of

operating buildings, mainly heating, add to this.
2 Sustainability was first postulated in 1713 by Carl von Carlowitz in the con-

text of a violent decline of forests. More: D. Schwarz, Detail, p. 603. Even

the Report of the Roman Club including the issue of constant balance was

based on a change in the system of valuing and objectives at the individ-

ual, national and world level.
3 K. Kurokawa From the Age of Machine, 1992, p. 104, 109
4 Solar architecture is understood as architecture whose structure, manner

of shaping the external and internal spaces make it possible, adequately

to the climate, to get maximum heat gain from solar energy, with mini-

mum thermal loss. It makes an integral whole with the elements which

serve to gain solar energy in a passive or passive and active way. This

architecture is related to energy-saving manners of constructing and adjust-

ed, through architectural, structural and material solutions, to using heat

gained by photothermical conversion of solar radiation (helioactivity).
5 More: W. Tiefensee “Energy efficiency begins with the individual”, Detail

No. 6, 2007, p. 606
6 Cf. S. Behling, A. Fuchs, T. Volz “Solare Architektur – Forschung und

Entwicklung”, Detail, No. 6, 2007, p. 666–669
7 Detailed descriptions in: E. Niezabitowska, D. Mas∏y “Oceny jakoÊci…”,

Gliwice, 2007
8 Cf. Sigismund Sliwinski “Eine Chronologie der Solararchitectur in den

USA”, Detail No. 6, 2005, p. 600
9 J. Luther [in:] T. Herzog “Architecture + …”, p. 14, 15. We may mention

the American work of Mc Donough and Partners within a prepared plan for

Dearborn, Michigan, and the design group EH- DD (saving construction-

al systems). More: J. Steele “Ecological architecture”, London, 2005, p. 123
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port Klu bu Rzym skie go i za war te w nim po j´ cie trwa ∏e go sta nu rów no wa gi, opie ra∏ si´ na zmia nie sys -

te mów war to Êcio wa nia i ce lów na po zio mie in dy wi du al nym, na ro do wym i Êwia to wym. 
3 Wg K. Ku ro ka wa From the Age of Ma chi ne, 1992, s. 104, 109
4 Pod po j´ ciem ar chi tek tu ry s∏o necz nej ro zu mia na jest ar chi tek tu ra, któ rej struk tu ra, spo sób ukszta∏ to wa -

nia prze strze ni ze wn´trz nej i we wn´trz nej umo˝ li wia jà, ade kwat nie do kli ma tu, czer pa nie mak sy mal nych

zy sków cie p∏a z ener gii s∏o necz nej, przy jed no cze snym za pew nie niu mi ni mal nych strat ciepl nych. Two -

rzy ona in te gral nà ca ∏oÊç z ele men ta mi, któ re s∏u ̋ à po zy ski wa niu ener gii s∏o necz nej w spo sób pa syw -

ny lub pa syw ny i ak tyw ny. Ar chi tek tu ra ta zwià za na jest z ener go osz cz´d ny mi spo so ba mi bu do wa nia

i przy sto so wa na, po przez roz wià za nia ar chi tek to nicz ne i struk tu ral no -ma te ria ∏o we, do wy ko rzy sty wa -

nia cie p∏a po zy ski wa ne go wsku tek fo to ter micz nej kon wer sji pro mie nio wa nia s∏o necz ne go (he lio ak tyw -

noÊç).
5 Sze rzej: W. Tie fen see „Ener gy ef fi cien cy be gins with the in di vi du al”, De ta il nr 6, 2007, s. 606.
6 Por: S. Beh ling, A. Fuchs, T. Volz „So la re Ar chi tek tur – For schung und En twic klung, De ta il, nr 6, 2007,

s. 666-669.
7 Szcze gó ∏o wo oma wia ne sà w pra cy: E. Nie za bi tow ska, Ma s∏y D. „Oce ny ja ko Êci...”, Gli wi ce, 2007.
8 Por. Si gi smund Sli win ski „Eine Chro no lo gie der So la rar chi tec tur in den USA”, De ta il nr 6, 2005, s. 600.
9 Wg J. Lu ther [w:] T. He rzog „Ar chi tec tu re +...”, s. 14, 15. Wy mie niç tu mo˝ na w USA pra ce ze spo ∏u Mc

Do no ugh and Part ners, w ra mach opra co wy wa ne go pla nu dla miej sco wo Êci De ar born w Mi chi gan, a tak -

˝e gru p´ pro jek to wà EH -DD (oszcz´d ne sys te my kon struk cyj ne). Sze rzej: J. Ste ele „Eco lo gi cal ar chi -

tec tu re”, Lon dyn, 2005, s. 123.
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