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Potential of Bioclimatic Architecture in the Formation
of Regional Spatial Environment

Edgars Suvorovs, Sandra Treija, Riga Technical University

ABsTract.  Bioclimatic architecture is a world-known trend in
building architecture design, but in Latvia this term is scarcely used.
While studying the theory of architecture and analysing practical
examples, the author of this Paper has endeavoured to outline the
role of bioclimatic factors in the formation of features of regional
architecture. This Paper renders a historical outset of incoming of
sustainable development ideas into architecture. With a glance to
the urgency of energy—efficient building in Latvia the Paper also
affords a look at the differences between bioclimatic architecture
and energy-efficient building.
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In architecture, the end of the 20" century and the beginning
of the 21* century have been marked by an increased interest in
ecological issues. Increasingly more information about designing
of energy efficient buildings, especially passive houses, is
available in Latvia. This is related to the importance of energy
saving on a global scale in all sectors. Yet regarding the variety of
concepts available for the rest of ecologically-oriented buildings,
the information is fragmented. As a result, either a one-sided
approach to the practical solution of ecological issues is applied
or different conceptual tendencies are mixed, sometimes using the
concepts inconsistently and often interpreting them imprecisely.
Today, one of the topical tendencies in the architecture of
environmentally-friendly buildings in the world is the so-
called bioclimatic architecture, which is less known in Latvia.
The present study looks at the link between bioclimatic
architecture and features of regional architecture as well as its
architectural and spatial forms of expression. The Paper contains
a brief review of introduction of ideas of sustainable development
into architecture. Based on the analysis of theory and practice,
the most important differences between bioclimatic architecture
and concepts of energy effective buildings are outlined.

Fig. 1. Adwelling house from Vidzeme region. Open-air Museum, Riga, Latvia. A wooden
log structure, compact in form with a low ceiling for heat retention. [Photo by the author]

1. HISTORICAL DEVELOPMENT FROM REGIONAL IDENTITY TO GLOBAL
ARCHITECTURE

The nature of interaction between the architecture and climate
has undergone much change over the different historical periods.
In the first man-made homes, local natural and climatic factors
played a decisive role and determined their structural and spatial
design. Over the centuries, in a long process of trial and error,
methods were improved to find the most rational way how to
achieve comfortable conditions in a home, while respecting local
climate. These methods were best reflected in vernacular building
traditions; therefore, bioclimatic architecture is nowadays often
inspired by the historical building methods and examples of
vernacular architecture.

Although in the examples of the historical regional architecture
it was important to consider the elements of the surrounding

Fig. 3. A group of dwelling houses. Kano, Nigeria. The houses are built of earth,
next to the place of excavation of the “building material”. [2]
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Fig. 4. Seagram Building. New York, USA. 1929-1933, L. Mies van der Rohe,
P. Johnson. [4]

environment when choosing the location for the house and
configuration of the settlement [1], the knowledge of that time
was based on the empirical experience, that was handed on from
generation to generation. Therefore, not only climatic and natural
conditions played an important role, but also local traditions
accounting for the distinctive architecture of the different
regions and at the same time retaining spatial solution principles
characteristic of the particular region (Figure 1 to 3). These
principles were preserved in the vernacular building traditions
alongside with the development of architectural styles.

Yet this process was interrupted by the industrialisation and
technological innovations in the mid-19" century and early 20®
century and the character of interaction between the architecture
and natural environment was changed significantly. Changes could
be observed both at the regional level in the vernacular building
traditions and globally in the architectural trends. At a regional
level, traditional building materials were replaced by industrially
produced ones; new tools appeared, threshing barns were replaced
by grain sheds, dwelling houses acquired glass verandas [1]. At
a global level, the changes were much more serious. As heating,
mechanic ventilation and air-conditioning equipment developed,
simultaneously with new construction techniques, architects had a
possibility to ignore the role of climatic conditions in the process
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Fig. 5. Administrative building at Republikas laukums 2, Riga, Latvia. 1968—
1978, A. Reinfelds, V. Kadirkovs, V. Maike. [Photo by the author]

of architectural designing. For centuries, the structural and spatial
solutions of buildings had had the decisive role in ensuring the
indoor microclimate; however, with the introduction of technical
innovations, the indoor microclimate in buildings came to depend
on engineering systems. This enabled to form the shape of the
building regardless of the local natural and climatic conditions, as
Le Corbusier’s idea of “international style”, namely, “(..) one single
building for all nations and climates” spread throughout the world
[3]. As a result, architecture became similar in different cities of
the world and in different climatic regions; it was not necessary to
observe the building’s aspect or direction of prevailing winds in the
designing process any more. This architectural practice prevailed in
the world throughout the entire 20" century, which is why the same
type of architectural expression can be observed both in early 20"
century buildings in the USA (Figure 4), in structures built in the
second half of the 20" century in Riga (Figure 5), as well as in the
buildings constructed over the different periods in the regions with
completely different climatic conditions. This similarity was made
more conspicuous by the use of standardised construction techniques
and similar materials. Centralized production of materials and the
possibility of transporting them to large distances allowed the use
of the same materials (glass systems in public buildings, slabs in
residential buildings etc.) in any region.
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II. IMPLEMENTATION OF SUSTAINABILITY IDEAS IN ARCHITECTURE

Along with the environmental studies and increasing evidence
of human activity as a factor causing global environmental
problems, the mid-20™ century saw an upsurge of interest in
the nature of the relationship between architecture and natural
environment. After the formulation of the definition of sustainable
development at an official level (the 1987 Brundtland Report at
the UN), application of sustainability principles to various spheres
began. The initially very general formulation of sustainable
development, namely, a development that “meets the needs of the
present without compromising the ability of future generations to
meet their own needs”, today is more often attributed to narrower
fields, e.g. economics, social sphere, even politics. In this context,
architecture as a form of art places much importance on aesthetic
sustainability of architecture, while ecological sustainability is
important in the context of environmental issues. This is why
the issue of reflecting ecological ideas in architectural aesthetics
became topical. From this point of view, there is a need for an
approach to architectural designing that both ensures energy saving
and addresses a much wider scope of issues that are essential for
people. Concepts of building design that are focusing only on
the economic sustainability and energy saving, can be regarded
as incomplete in terms of sustainable development, since they
only partly cover the whole scope of problems to be addressed
by architecture. The definition of sustainable development, in
its turn, covers almost unlimited set of issues to be considered.
Thus, the concept of sustainable architecture acquires limits that
are difficult to define, since architecture as an art of shaping the
living environment of people is inseparably linked to both social
and economic aspects. Polls show that Central European countries
tend to use the term “sustainability” for environmentally-friendly
architecture, whereas in the southern part of Europe, the difference
between sustainable architecture and bioclimatic architecture
is much more emphasised [5]. Bioclimatic architecture is
a tentative mean between the concepts of sustainable and
energy effective architecture. Different approaches to the design of
buildings complying with natural and climatic conditions in modern
architecture have been formed and refined over several decades
since the mid-20"™ century. Therefore, bioclimatic architecture is not
something completely new in a global context, while in Latvia, it has
been less studied yet, in contrast to energy effective buildings.

III. THEORETICAL BASIS OF BIOCLIMATIC ARCHITECTURE

The term bioclimatic was first used in 1918 (“bioclimatic —
something that is related to the climate and the interaction of
living beings” [6]), but the concept of bioclimatic architecture
was first mentioned in 1963 in the book Design with Climate:
Bioclimatic Approach to Architectural Regionalism by architect
Victor Olgyay [5]. The book, which has been reprinted several
times and is considered to be one of the most important theoretical
works for shaping the ideas of bioclimatic architecture, includes
a bioclimatic chart (Figure 6), which graphically shows the
impact of outdoor air temperature and meteorological parameters
on the human comfort level.

The book offers methods how to create a microclimate more
favourable for humans with a set of architectural and spatial
techniques appropriate to the local climate [7]. The wind, air

90

temperature and humidity are listed as the main bioclimatic
factors affecting human comfort. Victor Olgyay believes that in
the implementation of bioclimatic architecture it is necessary to
combine three scientific disciplines:

* biology — to define requirements for comfort depending
on human physiological parameters;
meteorology — to examine in detail the existing climatic
conditions;
engineering sciences — to provide a rational solution.

Accordingly, the designing process of bioclimatic architecture
consists of four successive stages [7]:

1. collection and processing of climate data (temperature,
relative humidity, solar radiation and wind);
biological evaluation or definition of a comfort zone;
comfort zones vary in different climates;
. finding of technical solutions, defining basic principles for
location and aspect of the building, shading requirements
and principles of massing;
synthesis of the data acquired in the first three stages and
their use in the architectural solution.

As regards the nature of the acquired data, designing of
bioclimatic architecture refers to ensuring the comfort in the
building to the same extent as to the improvement of the outdoor
microclimate with architectural methods and spatial planning
solutions. Today bioclimatic architecture is characterized by
acomplex approach to the designing, as well as taking into account
the features of regional environment and the building materials
used. The amount of energy consumed in the operation of
abuilding is not akey factor in bioclimatic architecture, as opposed
to the energy-efficient construction or a passive house concept.
However, energy consumption of the bioclimatic buildings is
usually lower if compared to the buildings of a traditional design.
Besides, this is achieved through the use of only architectural
and spatial designing methods. Bioclimatic architecture is not
a style of architecture. However, it is seen more as an approach of
architectural and spatial designing than, for example, the idea of
a passive house currently so popular in Latvia, which is rather a
type of an engineering solution for a building.

2.
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Fig. 6. A bioclimatic chart showing location of comfort zones. 1963, V. Olgyay. [7]
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Fig. 7. A house at Elba. Elba, Italy. 1982-1985, G. Pettena. [8]

IV. A SYNTHESIS OF AESTHETIC AND CLIMATIC FACTORS IN BIOCLIMATIC
ARCHITECTURE

The relation of bioclimatic architecture to nature requires that
the principles of bioclimatic architecture are often rooted in the
vernacular building traditions, which over the centuries, have
been naturally adapted to the local natural and climatic conditions
in a long process of trial and error. The use of local building
materials is also one of the features of the regional architecture.
Formerly, the use of local materials made the building traditions
of each region unique, even if they fell within one climatic
zone. Differences were also seen in the territory of Latvia,
since the availability of forests or prevalence of farming in the
region determined the choice of the material for the roofs. [1].
The material used, in its turn, determined the shape of the roof,
since it was more convenient to cover gable roofs with wood
shingles, while in the regions where thatch was used, the roofs
had four slopes [1].

Many architects today, especially in the initial development
stage of bioclimatic architecture, try to visually demonstarte the
relation of the building to the surrounding environment, nature
and climate, employing simple and relatively primitive building
techniques, which were characteristic for the historical regional
architecture (Figure 7).

Potentially, the adaptation of historical climate-sensitive
practices to the modern architectural vocabulary could be the
most promising approach. Besides, the dwelling houses designed
in vernacular traditions are actually the basis of the regional
architecture, which in later centuries were used by architects
to make the new types of buildings blend into the regional
environment more harmoniously, e.g. transposing their visual
elements or materials to multi-storey residential buildings.
However, such an approach has its limitations, because it is
difficult to apply the aesthetics rooted in the vernacular building
practices to many types of modern buildings, e.g. office buildings.
In the bioclimatic context, such “transposition” is questionable at
best. The principles of bioclimatic designing should be understood
in substance and reapplied to new types of buildings in new
ways using the modern vocabulary of forms, like Malaysian
architect Ken Yeang is trying to do. He has developed a concept
of a bioclimatic skyscraper, which is implemented mostly in
the tropical climate zone (Figure 8). In Australia, bioclimatic
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Fig. 8. The IBM headquarters in Kuala Lumpur, Malaysia. 1990-1992, K. Yeang. [9]

principles in designing of residential buildings are widely used by
architect Glen Murcutt. Emilio Ambasz, one of the well known
representatives of bioclimatic architecture in Europe, is looking
for a visual link between architecture and environment in his
works, while designs by Mario Cucinella are visually neutral [3].
Interpretation of bioclimatic factors greatly varies in architecture.
Some groups of architects are trying to deal with ecological issues
by the means of modern technologies (Figure 9), i.e. relying on
bioclimatic designing principles, while also actively employing
the opportunities offered by modern technologies.

The existing urban environment is one of the problems in
the successful application of bioclimatic architecture. If cities
were planned with recpect to local climatic conditions, then in
cold climates the buildings would be arranged in dense groups,
in order to protect them from wind and heat loss, in temperate
climates, the buildings would be freestanding blending with
elements of nature, in dry and hot climates, groups of buildings
would be built around shaded inner courtyards, and in wet and
hot climates, the buildings would be freestanding and scattered to
allow free movement of air between them [7]. The location and
configuration of historic settlements made Victor Olgyay come
to this conclusion. However, formerly, the main precondition
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Fig.9. City Hall in London, United Kingdom. 1998-2002, Foster and Partners [10].

required for a settlement to grow was its ability to adapt to the
local conditions. Modern cities are built following many other
considerations: economic, social, political and ideological as
well as purely functional, like alleviation of transport problems.
Technical facilities of buildings allowed compensating for an
urban organization inadequate to climatic conditions. Taking
into account that the climate is no longer given priority in the
20™ century designing practice, it is clear that currently, the role
of bioclimatic factors in the formation of urban structures is not
a decisive one. Therefore, the existing urban environment creates
a major challenge to the successful application of bioclimatic
architecture to the existing built-up structures. Perhaps it is also
one of the reasons why examples of bioclimatic architecture are
more common in relatively vacant built-up areas. The efficiency
of bioclimatic architecture in Latvian climate and in the existing
built-up structures is a matter for further research.

CONCLUSIONS

In bioclimatic architecture and designing the architectural and
spatial techniques are used to improve the microclimate not only
inside, but also outside the buildings, as well as in the bioclimatic
integration of freestanding buildings into the landscape. It implies
a much more complex approach to the formation of architectural
and spatial environment than the one oriented only on energy-
efficient design practices.

The fact that the principles of bioclimatic architecture are
related to many aspects of the vernacular building traditions,
makes it possible by the means of bioclimatic architecture to
create a spatial environment that is ecologically and aesthetically
appropriate to the regional conditions.

The differences of architectural expression in bioclimatic
architecture derive from the designing approach. The artistic
expression rooted in vernacular and regional architecture is
most often used in the architecture of residential buildings
along with the theoretical principles of bioclimatic architecture,
which are implemented in a modern vocabulary of forms based
on estimates and climate data. In the architecture of public
buildings, contemporary expressions prevail along with the use
of architectural forms that are based on calculations and modern
technologies.
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The main features of bioclimatic architecture are the regional
context and the relation to a particular place, logical forms and
diversity of geometric forms, logical location of buildings within
the landscape and precise composition of groups of buildings in
the urban environment, as well as a balance between ecological,
economic and aesthetic priorities in defining the architectural
image of the building.
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Edgars Suvorovs, Sandra Treija. Bioklimatiskas arhitektiiras potencials regionalas telpiskas vides veidoSana

Vietgjiem dabas un klimatiskajiem apstakliem, ka arT viet&jam celtniecibas tradicijam vésturiski ir bijusi vienlidz nozimiga loma regionalas arhitekttras iezimju
veidoSanas procesa. Regionalas iezimes visspilgtak izpaudas tautas celtnieciba, bet stilu arhitektiras piemériem tas pieskira lokalu savdabibu dazados geografiskajos
regionos. Straujais tehniskais progress 19. gadsimta vida — 20. gadsimta sakuma butiski mainija arhitekttiras un regionalas vides mijiedarbibas raksturu. Ignorgjot
klimatisko apstaklu un viet&jo tradiciju ietekmi telpiskas vides veidoSana, arhitekttiras formu valoda kluva lidziga dazados klimatiskajos regionos visa pasaulé.
Lidz ar ilgtspgjigas attistibas ideju aktivizeéSanos sabiedriba 20. gadsimta otraja pus€, arhitekttira no jauna tika parverteta klimata apstaklu loma arhitektiiras projekteSana,
radot pamatu bioklimatiskas arhitekttiras koncepcijas izveidei. Sobrid bioklimatiska arhitektara ir viduscel§ starp plaSo ,,ilgtspgjigas arhitektiras” un loti Sauri definéto
wenergoefektivas arhitektiras” jedzienu, bet Latvija ta ir maz pétita. Bioklimatiskas arhitektaras projekte$anas principi, kas pamatojas gan vesturiskas regionalas
arhitekttiras izpete, gan daZadu zinatnes nozaru sintéz€, miasdienas ir neatnemama ilgtspejigas arhitektiras domaSanas un energoefektivu &ku projekteSanas sastavdala.

Enrapc Cysoposc, Canpipa Tpeiisi. [loTeHnnan 6MOKIMMaTHYeCKO apXUTEKTYPhI B (hopMUpOBaHe PErHOHAIBHON NPOCTPAHCTBEHHOM Cpebl

MecTHbIe NPUPOJHbIE U KITUMATUYECKUE YCIIOBHUS, @ TAKXKE MECTHBIE TPAJMLINK CTPOUTENLCTBA UICTOPUYECKH UTPAJIA OJIMHAKOBO Ba>KHYHO POJIb B IIpoLiecce (popMUPOBaHNUS
NPU3HAKOB PETMOHANILHON apXUTEKTYpbl. PernoHanbHble NpU3HAKK sSipUYe BCErO MPOSIBIISIIOTCS. B HAPOJHOM CTPOUTENILCTBE, @ B PA3/IMUHbIX reorpauueckux peruoHax
OHM NPUJIABAJIU CTUJISIM apXUTEKTYPbI JIOKaJIbHOE cBoeoOpasue. CTpeMuTeNbHbII TeXHUUeCcKuii nporpecc B cepeinHe XIX — Havyasne XX BEKOB CyLECTBEHHO U3MEHUIT
XapakTep B3aUMOJEICTBUS ADXUTEKTYPbI U PETMOHAJIbHOM Cpefibl. ITHOpUpYs BIMsSIHAE KIIMMATUYECKUX YCIIOBUI M MECTHBIX TPAJMLMI B CO3[JaHUK TIPOCTPAHCTBEHHON
cpefpl, 3bIK aPXUTEKTYPHBIX (DOPM CTall TIOXOXKKMM B Pa3HbIX KIMMaTUYECKUX PErMoHax Bo BceM Mupe. C akTHBU3aLMell naei JOIroCpoOYHOro pa3BUTUs B OOLLECTBE
BO BTOpOI#1 nosioBrHe XX BeKa, B apXUTEKTYpe OblIa 3aHOBO MEPEOLEHEHA POJIb KIMMATUYECKUX YCJIOBUI B apXUTEKTYPHOM NPOEKTUPOBAHUHU, CO3/1aB OCHOBY JJIs
¢hopMHpPOBaHMST KOHUENIMM OMOKIMMATUYECKON apXUTEKTYpbl. B HacTOSLIMII MOMEHT OMOKJIMMATHYECKasi apXUTEKTypa — 3TO CPEAHMI MyTb MEXK/Yy OOLIMPHBIM
MOHSITUEM ,,I0JITOCPOYHON APXUTEKTYPbl” U OYEHb Y3KO JAE(PMHUPYEMBIM MOHSTUEM ,,3HEProa(P(EeKTUBHOI apXUTEKTYpbl”, HO B JIaTBUM OHa Majo MCCIE0BaHA.
ITpuHUMNBI TPOEKTUPOBAHUST OMOKJIMMATUYECKOH apXUTEKTYpbl, KOTOpble 0a3MpyIOTCS KaK Ha M3YYEHMM MCTOPUYECKON PErMOHANIbHON apXUTEKTYpbl, TaK W Ha
CHHTE3€ Pa3jIMuHbIX OTpacjeil HayKH, B HALIU IHU SIBJISIFOTCS] HEOTHEMIIEMOI COCTABHOM 4aCTbIO B MPEACTABIEHUN O I0JTOCPOYHON apXUTEKTYPE U B MPOSKTUPOBAHUN
3Heproap(PeKTUBHBIX 3[AHUIA.
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ATSLEGAS VARDI: bioklimatiska arhitektuira, ilgtspejiga arhitektira.  gan globalajas arhitektiras tendencés. Regionala Iltment

Arhitektiiras nozaré 20. gadsimta beigas un 21. gadsimta
sakums ir ieziméjusies ar pastiprinatu interesi par ekologiska
rakstura jautajumiem. Latvija Sobrid strauji pieaug pieejamas
informacijas apjoms par energoefektivu €ku projekteSanu,
seviski par pasivajam majam. Tas ir skaidrojams ar energijas
taupiSanas aktualitati globala méroga visas nozar€s. Tomer
attiectba uz paréjo ekologiski orientéto €ku koncepciju klastu
informacijai piemit fragmentars raksturs. Rezultata tiek Tstenota
vai nu vienpusgja pieeja ekologisko jautajumu TstenoSanai
praks€, vai arT notiek dazadu konceptualu ievirZu sajaukSana,
ka arT jedzienu dazada un bieZi vien nepreciza interpretacija un
lietoSana. Sobrid viena no pasaulé aktualam videi draudzigu eku
arhitekttiras ievirzém ir bioklimatiska arhitektiira, kas Latvija
ir mazak pazistama. Saja darba tiek apliikota bioklimatiskas
arhitekttiras saikne ar regionalas arhitektiiras iezimém, ka arf tas
arhitektoniski telpiskas izpausmes formas. Darba Tsuma aplakota
ilgtsp€jigas attistibas ideju ienakSana arhitekttira. Pamatojoties uz
teorijas un prakses analizi, iezimetas butiskakas atSkiribas starp
bioklimatisko arhitekttiru un energoefektivu eéku koncepcijam.

1. VESTURISKA ATTISTIBA NO REGIONALAS IDENTITATES LIDZ GLOBALAJAI
ARHITEKTURAI

Arhitektiiras un klimata savstarp&jas mijiedarbibas raksturs
ir bijis loti mainigs daZados vésturiskajos periodos. Cilveéka
veidoto mitnu pirmsakumos noteicoSie bija viet€jie dabas un
klimata faktori, kas ietekmé&ja majoklu konstruktivo un telpisko
risinajumu. Gadsimtu gaita méginajumu un kludu rezultata
tika pilnveidoti panémieni, ka visracionalak panakt cilvekam
komfortablu apstaklu nodroSinaSanu majokli, atbilstoSi vietgjam
klimatam. Sie panémieni vistieSak izpaudas tradicionalaja tautas
celtnieciba, tapéc par bioklimatiskas arhitektiiras iedvesmas
avotu musdienas bieZi tiek izmantotas vésturiskas celtniecibas
metodes un tautas celtniecibas pieméri.

Kaut arT vesturiski regionalas arhitektiiras piemeros apkartejas
vides elementu ievértéSana &kas vietas izvéle un apbuves
kompozicija bija batiska [1], ta laika zinasanas balstijas empiriska
pieredze, kas tika nodota nepartraukti no paaudzes paaudze.
Tapéc svariga loma bija ne vien klimata un dabas apstakliem,
bet arT vietéjam tradicijam, kas nodro§inaja dazadiem regioniem
atSkirigu, Tpasu arhitekttiru, tai pasSa laika saglabajot attiecigajam
klimatiskajam regionam atbilstoSus telpiska risinajuma principus.
(1-3. att.). Sie principi saglabajas tautas celtnieciba paraleli
arhitektiiras stilu attistibai.

Tomeér $o procesu partrauca industrializacija un tehnologiskas
inovacijas 19. gadsimta vida — 20. gadsimta sakuma, kas batiski
izmainija arhitektfiras un dabiskas vides mijiedarbibas raksturu.
Parmainas bija veérojamas gan regionala limeni tautas celtnieciba,
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tradicionalos celtniecibas materialus saka nomainit riipnieciski
raZotie, blvnieciba ienaca jauni instrumenti, riju vieta saka
celt labibas Skanus, dzivojamam telpam tika piebuvetas stikla
verandas [1]. Globala ItmenT izmainas bija daudz nopietnakas.
Attistoties apkures, mehaniskas védinasanas un kondiciongSanas
iekartam vienlaicigi ar jauniem celtniecibas panémieniem,
arhitektiem radas iesp€ja ignorét klimatisko apstaklu lomu
arhitekttras projekt€Sanas procesa. Ja daudzus gadsimtus €ku
iekStelpu mikroklimata nodroSinasana noteico§a loma bija
€ku konstruktIvajiem un telpiskajiem risinajumiem, tad lidz ar
tehnisko jauninajumu ievieSanu €ku iek$€jo mikroklimatu saka
nodroS$inat inZeniertehniskas sistemas. Tas sniedza iesp&ju veidot
€kas formu neatkarigi no viet€jiem dabas un klimatiskajiem
apstakliem, visa pasaulé izplatoties “internacionala stila” idejai
par “vienu maju visiem klimatiem” (parfraz&jot Le Corbusier
rakstito: “(..) one single building for all nations and climates” [3].
Rezultata arhitektora kluva Iidziga dazadas pasaules pilsétas un
dazados klimatiskajos regionos, bet projekteSanas procesa vairs
nebija nepiecieSams ieverot €kas orientaciju pret debespusém vai
v&ju virzieniem. Sada arhitektairas prakse pasaulé saglabajusies
visu 20. gadsimtu, tapéc vienu un to paSu arhitektoniskas
izteiksmes raksturu iesp&€jams novérot gan 20. gadsimta sakuma
buveés ASV (4. att.), gan 20. gadsimta otras puses arhitektaras
pieméros Riga (5. att.), ka arT daZzados periodos buvétas ekas
regionos ar pilnigi atSkirigiem klimatiskajiem apstakliem. So
lidzibu pastiprinaja arT standartiz€tu blivniecibas paneémienu
un lidzigu bavmaterialu izmantoSana. Materialu centralizéta
raZoSana un transportéSanas iesp€ja lielos attalumos lava vienus
un tos pasSus materialus (stiklojumu sisteémas publiskas ékas,
celtniecibas bloki dzivojamo maju celtnieciba utt.) lietot jebkura
regiona.

II. ILGTSPEIIBAS IDEJU AKTUALIZESANA ARHITEKTURA

IzverSoties pétfjumiem vides joma un glstot pieradfjumus
cilvéka lomai globalo vides problému izraisiSana, 20. gadsimta
vidu radas plaSaka interese par arhitektiras un dabiskas
vides attiecibu raksturu. P&c ilgtsp&jigas attistibas definicijas
formuléSanas oficiala ltmeni (1987. g. Brundtlandes zinojums
ANO) aizsakasilgtspgjibas principu pieméroSanadazadam sferam.
Sakotngji loti visparinatais ilgtspejigas attistibas formul€jums
»apmierinat Sodienas vajadzibas, neapdraudot nakamo paaudzu
vajadzibu nodroSinasanu” masdienas aizvien biezak tiek
attiecinats uz Saurakam sféram, pieméram, ekonomiku, socialo
sferu, pat politiku. Sada konteksta arhitektarai ka makslai seviski
svariga ir arhitektliras estétiska ilgtsp€ja, bet vides jautajumu
konteksta arT ekologiska ilgtspeja. Tapec aktualiz€jas jautajums
par ekologisko ideju atspoguloSanu arhitektiiras estétika. No §T
viedokla ir nepiecieSama tada arhitektiras projekteSanas pieeja,
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kura nodro$ina gan energijas taupiSanu, gan risina daudz plasaku
cilvekam svarigo jautajumu loku. Eku projekteSanas koncepcijas,
kas verstas tikai uz ekonomisko ilgtspgjibu un energijas
taupiSanu, var uzskatit par nepilnigam no ilgtspgjigas attistibas
viedokla, jo tas tikai dalgji aptver visu arhitektdras risinamo
problemu kopu. Savukart ilgtsp€jigas attistibas definicija ietver
sevl praktiski neierobeZzotu apskatamo jautajumu kopu. Lidz
ar to arl ilgtspejigas arhitektlras (sustainable architecture)
jédziens iegtst gruti defingjamas aprises, jo arhitektira ka
cilveka dzives vides veidoSanas maksla ir nedalami saistita
gan ar socialiem, gan ekonomiskiem aspektiem. Aptaujas rada,
ka Eiropas vidiené attieciba uz videi draudzigu arhitekttru tiek
lietots jedziens ,,ilgtspejiba”, kamer Eiropas dienvidu dala daudz
vairak tiek uzsverta atSkiriba starp ilgtsp€jigu un bioklimatisko
arhitektaru [5]. Bioklimatiska arhitekttra ir nosacits viduscels
starp ilgtsp€jigas un energoefektivas arhitekttiras jeédzieniem.
AtSkirigas pieejas dabai un klimatam atbilstoSu eku projekteSana
miusdienu arhitekttra ir veidojusas un izkristaliz€jusas vairaku
desmitgazu laika jau kop$ 20. gadsimta vidus. Tapéc bioklimatiska
arhitekttira nav nekas principiali jauns globala konteksta, bet
Latvija ta vél ir maz pétita, pretstata energoefektivam ekam.

III. BIOKLIMATISKAS ARHITEKTURAS TEORETISKAS PAMATNOSTADNES

Termins “bioclimatic” pirmo reizi lietots jau 1918. gada
(,,bioklimatisks — tads, kas saistits ar klimata un dzivo butnu
mijiedarbibu” [6]), bet bioklimatiskas arhitektiras jeédziens
pirmo reizi publicéts 1963. gada, arhitekta Victor Olgyay gramata
,»Design With Climate: Bioclimatic Approach to Architectural
Regionalism” [5]. Vairakkart izdotaja gramata, kas tiek
uzskatita par vienu no nozimigakajiem teorétiskajiem darbiem
bioklimatiskas arhitekttiras projekteSanas ideju aizsakSana,
ir izstradata bioklimatiska diagramma (6. att.), kura grafiski
uzskatama veida att€lota ara gaisa temperatliras un gaisa mitruma
parametru ietekme uz cilveka fiziologiska komforta Imeni.

Gramata ir piedavati papémieni, ka ar viet€jam klimatam
atbilstoSu arhitektoniski telpisko paneémienu kopumu panakt
cilvekam labveligaku mikroklimatu [7]. Par galvenajiem
bioklimatiskajiem faktoriem, kas ietekmé& cilveka komfortu,
ir mingti vEj$, gaisa temperatiira un gaisa mitrums. V. Olgyay
uzskata, ka bioklimatiskas arhitekttiras Tstenos$ana ir nepiecieSams
izmantot tris zinatnes nozares, tas ir:

* biologija—lai definétu komforta prasibas atbilstosi cilvéka
fiziologiskajiem parametriem
meteorologija — lai detalizéti izpétitu esoSos klimata
apstaklus

* inzenierzinatnes — lai nodroSinatu racionalu risinajumu

No ta izriet, ka bioklimatiskas arhitektiras projekteéSanas
process sastav no ¢etram secigam stadijam [7]:

1. klimata datu vakSana un apstrade (temperatara, relativais
mitrums, saules radiacija un vgjs);

2. biologiskais novertejums jeb komforta zonas defing$ana,
komforta zona atSkiras dazados klimatiskajos apstaklos;

3. tehnisko risinajumu mekléSana, nosakot pamatprincipus
€kas novietojumam zemes gabala un orientacijai, Enojuma
prasibas un €kas formas veidoSanas pamatprincipus;

4. pirmajos tris posmos ieglito datu sint€ze un izmantoSana

arhitekttiras risinajuma.
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Saskana ar ieguto datu raksturu, bioklimatiska arhitekturas
projektéSana attiecas tikpat liela méra uz komforta nodrosinasanu
eka, ka uz pilsétvides artelpas mikroklimata uzlaboSanu ar
arhitektoniski telpiskiem pan€mieniemun planojumaorganizaciju.
Masdienas bioklimatiskajai arhitekttirai raksturiga kompleksa
pieeja projektesanai, kas ieverte ar regionalas vides raksturu un
izmantotos buivmaterialus. Patérétais energijas daudzums éekas
ekspluatacija nav galvenais raditajs bioklimatiskaja arhitektira,
atSkirtba no energoefektivas buvniecibas vai pasivas majas
koncepcijas. Tomer bioklimatisko eku energijas paterins parasti
ir zemaks, salidzinot ar tradicionali projektétu un buvetu &ku.
Turklat tas tiek panakts, izmantojot tikai arhitektoniski telpiskos
projekt€Sanas panémienus. Bioklimatiska arhitektira nav
arhitekttras stils. Tomer ta ir vértéjama ka arhitektoniski telpiskas
projektéSanas pieeja daudz lielaka méra, neka, pieméram, Sobrid
Latvija populara pasiva maja, kas ir drizak €kas inZeniertehniska
risinajuma tips.

IV. ESTETISKO UN KLIMATISKO FAKTORU SINTEZE BIOKLIMATISKAJA
ARHITEKTURA

Ciesa bioklimatiskas arhitektoras saikne ar dabu nosaka to,
ka bioklimatiskas arhitekttiras principi biezi tiek mekléti tautas
nacionalaja celtnieciba, kas gadsimtu gaita méginajumu un
kludu procesa rezultata ir dabiski pielagota vietgjiem dabas un
klimatiskajiem apstakliem. Regionalas arhitekttiras viena no
iezimém ir viet€jo celtniecibas materialu izmantoSana. Viet&jo
materialu izmantoSana agrak pieSkira unikalitati katra regiona
buvniecibas tradicijam, pat, ja tas atradas vienas klimatiskas
zonas ietvaros. AtSkiribas bija veérojamas arl Latvijas teritorija,
atkariba no ta, vai regiona bija vairak pieejami meZi vai vairak
nodarbojas ar graudkopibu, €kam bija koka lubu vai salmu jumti
[1]. Savukart lietotais materials ietekméja jumta formu, jo ar koka
lubam &rtak parsegt bija jumtus ar divam slipném, bet regionos,
kur izmantoja salmus, veidoja jumtus ar ¢etram slipném [1].

Daudzi arhitekti mosdienas, bet seviski bioklimatiskas
arhitektiras attistibas aizsakumos, censSas vizuali uzskatami
paust €kas saikni ar viet€jo dabu un klimatu, atgriezZoties pie
vienkarSiem un nosaciti primitiviem buivniecibas panémieniem,
kadi bija raksturigi vesturiskajai regionalajai arhitekttrai (7. att.).

Potenciali perspektiva varétu bt iespgja vesturiskos klimatam
piemeérotos panémienus transformeét musdienu arhitektaras valoda.
Turklat tieSi tautas celtniecibas dzivojamas €kas ir tas, ko var
uzskatit par regionalas arhitektiiras pamatu, ko vélakos gadsimtos
ir izmantojusi arhitekti, lai jaunos €ku tipus méginatu padarit
regionalai videi piemérotakus, pieméram, ar vizualu elementu
vai materialu lietojuma parneSanu uz daudzstavu dzivojamo €ku
celtniecibu. Tomér $adai pieejai ir savi ierobeZojumi, jo ir grati
piemerot tautas celtnieciba saknotu estétiku daudziem musdienu
€ku tipiem, pieméram, biroju €kam. Bioklimatiska konteksta
§ada ,,parnesana” ir labakaja gadijuma diskutabla. Bioklimatiskas
projekt€Sanas principi ir jaizprot péc butibas un jamacas
izmantot jauna veida jaunajos €ku tipos misdieniga formu
valoda, ka to mégina darit, pieméram, malaizieSu arhitekts Ken
Yeang. Vins ir attistijis bioklimatiskas augstceltnes (,,bioclimatic
skyscraper”) koncepciju, ko realizé galvenokart tropiskaja
klimata zona (8. att.). Australija bioklimatiskos principus
dzivojamo €ku projektésana plasi izmanto arhitekts Glen Murcutt.
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Viens no zinamakajiem bioklimatiskas arhitekttiras parstavjiem
Eiropa Emilio Ambasz savos darbos mekle arhitektiras un
apkartéjas vides vizualo saikni, kamér Mario Cucinella savus
darbus veido vizuali neitralus [3]. Bioklimatisko faktoru
interpretacijas arhitektura ir oti dazadas. DaZas arhitektu grupas
ekologiska rakstura jautajumus cenSas risinat ar modernako
tehnologiju palidzibu (9. att.), bioklimatiskos projekteSanas
principus nemot par pamatu, bet arT intensivi izmantojot moderno
tehnologiju sniegtas iespgjas.

Viena no problémam bioklimatiskas arhitektiiras veiksmiga
izmantoSana ir esoS$a pilseétvide. Ja pilsétas tiktu planotas
atbilstoSi klimata apstakliem, tad auksta klimata zona €kam batu
jabut pietiekami blivi grup&tam, lai pasargatos no v&ja un siltuma
zudumiem, mérena klimata zona €kam butu jabut izvietotam
péc briva planojuma principa, saplustot ar dabas elementiem,
sausa un karsta klimata €ku grupas butu blivi izkartotas ap
noénotiem iek$pagalmiem, bet mitra un karsta klimata &kas
butu brivstavoSas, lai nodroSinatu brivu gaisa kustibu starp
€kam, apbuvei butu izkliedéts raksturs [7]. Sadus secinajumus
izdara V. Olgyay, aplukojot vesturiskas apdzivotas apmetnes.
Tomér senajas apdzivotajas vietas galvenais apbiuives veidoSanas
priekS$noteikums bija maksimala pielagoSanas viet€jiem
apstakliem. Musdienu pilsétu izbuives pamata ir bijusi daudzi citi
apsverumi: ekonomiskie, socialie un politiski-ideologiskie, ka
ar tiri funkcionalie, pieméram, transporta problému risinasana.
Eku tehniskas iespgjas lava kompensét no klimatiska viedokla
nepardomatu pilsetbavniecisko organizaciju. Nemot vera jau par
20. gadsimta projekteSanas praksei raksturigo klimata apstaklu
novirziSanu otraja plana, ir skaidrs, ka pilsétu struktiru izveide
bioklimatisko faktoru loma Sobrid nav bijusi noteicoSa. Tapéc
esosa pilseétvide rada butisku izaicinajumu bioklimatiskas
arhitektiras sekmigai izmantoSanai esoSajas apbtves strukttras.
Iespgjams, tas ir arT viens no iemesliem, kapéc bioklimatiskas
arhitekttiras piemeri biezZak sastopami no apbuves relativi brivas
teritorijas. Bioklimatiskas arhitektoras efektivitate Latvijas
klimatiskajos apstaklos un esoSas apbuves strukturas ir talakas
izp&tes jautajums.

SECINAJUMI

Bioklimatiskas arhitektiras projektéSana tiek izmantoti
arhitektoniski telpiskie panémieni mikroklimata uzlaboSanai
gan €ku iekStelpas, gan pilsétvides telpa, ka arT brivstavosu
€ku bioklimatiskaja integréSana ainava. Tas nozimé daudz
kompleksaku pieeju arhitektoniski telpiskas vides veidoSana,
neka tikai uz energijas taupiSanu orientétaja €ku projekteSanas
pieeja.

Fakts, ka bioklimatiskas arhitekttiras principi ir radniecigi
ar daudziem tautas celtniecibas aspektiem, dod iesp&ju ar
bioklimatiskas ~arhitekttras lidzekliem radit regionalajiem
apstakliem ekologiski un estétiski piemérotu telpisko vidi.

Arhitektoniskas  izpausmes  atSkirtbas  bioklimatiskaja
arhitektara atkarigas no projektéSanas pieejas. Dzivojamo
€ku arhitektora visbiezak tiek izmantota tautas celtnieciba un
regionalaja arhitektiira balstita makslinieciska izteiksme, ka arT
teorétisko bioklimatiskas arhitekttiras pamatprincipu istenoSana
misdieniga, ar aprékiniem un klimata datiem pamatota formu
valoda. Sabiedrisko €ku arhitekttira biezak sastopama laikmetigu

un uz aprékiniem balstitu arhitektras formu izmantoSana, ka ar
moderno tehnologiju izmanto$ana.

Galvenas bioklimatiskas arhitektiiras ipasibas ir regionalais
konteksts un piesaiste konkrétai vietai, logiski pamatotas formas
un geometrisko formu daudzveidiba, logiski pamatots eku
izvietojums ainava un precizi izsvérta €ku grupu kompozicija
pilsetvide, ka arT lidzsvars starp ekologiskajam, ekonomiskajam
un estétiskajam prioritateém €kas arhitektoniska tela defineSana.
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