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PROBLEMS AND PROSPECTS OF THE APPLICATION
OF ECOLOGICAL BUILDING MATERIALS IN MODERN
AZERBAIJANI ARCHITECTURE

Abstract. The article examines the role of ecological building materials
in contemporary architectural and construction practice, as well as their main
characteristics and application possibilities. Against the background of global
environmental challenges, the importance of these materials is substantiated
in terms of increasing energy efficiency, reducing carbon emissions, and cre-
ating a healthier living environment. The main types of ecological materials —
natural, recycled, and energy-efficient are presented in a generalized manner.

In modern Azerbaijani architecture, examples of this approach are ob-
served in such structures as the Heydar Aliyev Center, SOCAR Tower, and
the Flame Towers. At the same time, a number of challenges are identified,
including high costs, limited local production, and the memocTaroyHocTh
HOpMaTHuBHOM 0a3bl. As a result, the study emphasizes the importance of de-
veloping local production, training qualified specialists, and applying modern
technologies to expand the use of ecological materials.

Key words: ecological building materials, sustainable architecture, en-
ergy efficiency, green building, modern Azerbaijani architecture.

Introduction. In the modern era, problems such as global climate change,
the depletion of energy resources, and environmental pollution have made
it necessary to develop new approaches in the fields of architecture and
construction. As a result of the acceleration of industrialization and urbani-
zation processes, the construction sector has become one of the fields that
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plays a significant role in the formation of global energy consumption and
carbon emissions. According to the results of various international studies,
a considerable share of global energy consumption and carbon emissions
released into the atmosphere is directly related to building construction and
their operation. For this reason, the application of ecological approaches in
architectural and construction practice has gained particular relevance in
the contemporary period.

The interpretation of the main material. In modern architectural theory,
ecological approaches have been shaped under the influence of global envi-
ronmental problems. In this context, the concept of ecological architecture is
based on the principles of efficient use of natural resources, energy conserva-
tion, and environmental protection. This approach, accepted as a “green” or
sustainable architecture model, covers all stages from design to operation,
and its main goal is to create a healthy and comfortable living environment
while minimizing negative impacts on the environment.

The selection of construction materials plays an important role in this
process. The application of ecological materials makes it possible to in-
crease energy efficiency, improve thermal and sound insulation, and en-
hance the quality of the indoor environment. “The thermal conductivity
coefficient of construction materials depends on many factors, primarily on
the structure of the materials, their porosity, the nature of the pores, average
density, moisture content, etc.” [3, p.16]. The use of natural and recycled
materials contributes to more rational use of resources and the reduction of
carbon emissions.

In global architectural practice, this approach has already become wide-
spread, and especially in European countries, green building standards and
energy-efficient technologies have become an integral part of architectural
practice. Interest in this direction is also increasing in modern Azerbaijani
architecture. The “Baku White City” project, as well as such objects as the
Heydar Aliyev Center, SOCAR Tower, and the Flame Towers, are examples
of the application of modern technologies and ecological approaches.

At the same time, large complexes such as the National Gymnastics Arena
and the Baku Olympic Stadium demonstrate the broad possibilities of in-
novative materials and structural solutions. Thus, the application of ecologi-
cal construction materials in modern Azerbaijani architecture is relevant both
scientifically and practically and can make a significant contribution to the
formation of a sustainable architectural environment.
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Ecological construction materials are of particular importance in modern
architectural and construction practice. These materials are characterized by
minimal environmental impact throughout all stages from production to dis-
posal, efficient use of natural resources, reduced energy consumption, and
safety for human health.

Usually produced from renewable or recycled raw materials, these ma-
terials contribute to increasing energy efficiency in the construction sector,
reducing carbon emissions, and creating a healthier living environment. One
of their important features is their high thermal and sound insulation capac-
ity, which allows for reduced energy losses in buildings and improved indoor
environmental quality.

There are specific examples of the application of this approach in modern
Azerbaijani architecture. The use of the “BREEAM Assessment” system in
the administrative building of the State Oil Fund, the application of energy-
saving technologies and solar panels, as well as panoramic glass panels con-
verting solar energy into electricity at the Baku Aquatics Palace demonstrate
the practical possibilities of ecological materials and engineering solutions.

The classification of ecological construction materials in modern architec-
tural and construction practice is of great theoretical and practical importance.
These materials are characterized by their minimal environmental impact, in-
creased energy efficiency, and safety for human health. Their classification is
based on origin, production technology, and functional characteristics, which
allows for the purposeful selection of materials.

One of the main groups is natural-origin materials. Examples such as
wood, bamboo, cork, cotton, and straw-based insulation materials, obtained
from renewable resources, provide high thermal and sound insulation while
creating a healthy microclimate. Natural stone, ceramics, and clay-based ma-
terials, distinguished by their durability and resilience, are widely used in
architectural structures.

“Good thermal insulation creates conditions for a comfortable microcli-
mate in a space. Thermal insulation has great economic significance, which
is directly reflected in heating costs. Thanks to good insulation, the consump-
tion of heating energy is minimized. This helps to preserve the environment.
Extremely good thermal insulation ensures a high surface temperature in ex-
ternal walls. This leads to greater thermal comfort. The closer the indoor tem-
perature is to the surface temperature, the less cold penetrates inside” [3, pp.
182-183].
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Fig. 1. Natural thermal insulation
materials for a healthier and more
environmentally friendly home

Another important group
consists of recycled materi-
als. Cellulose insulation, re-
cycled metals and plastics, as
well as composite materials
obtained from construction
waste ensure efficient use of
resources and contribute to
waste reduction. This approach is closely related to the principles of the
circular economy.

Energy-efficient materials aim to reduce the energy consumption of build-
ings. Modern facade systems, glass technologies, and insulation materials
reduce heat losses and enable energy savings. The Flame Towers, SOCAR
Tower, and other modern buildings are examples of the application of these
materials.

At the same time, innovative materials such as bio-composites, low-car-
bon cement, and composite fagade systems are becoming widespread in mod-
ern architecture. EPS, one of the synthetic materials, is widely used due to its
lightness and insulation properties, although its environmental impact should
be assessed comprehensively.

Thus, the development of construction materials has gradually shifted
from natural materials to technological and synthetic materials, while eco-
logical architecture, as a new stage of this development, has aimed to com-
bine the advantages of traditional and modern materials to form a sustainable
architectural environment.

Today, the application of ecological construction materials in architec-
ture and construction is considered one of the key directions of sustainable
development. However, the widespread implementation of these materials is
accompanied by a number of economic, technological, and organizational
challenges. These problems, to a certain extent, limit the broader adoption of
ecological materials in the construction sector.

One of the main difficulties in the application of ecological construction
materials in Azerbaijani architecture is their high initial cost. Many ecologi-
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cal construction materials are imported from foreign countries, and there-
fore their price is higher compared to traditional construction materials. This
makes their application in construction projects economically challenging. In
particular, high-tech fagade systems and energy-efficient structural solutions
are mostly applied in large-scale projects, but their widespread use in mass
residential construction is still limited.

Another important problem is the insufficient development of the lo-
cal production base. The small number of enterprises engaged in the pro-
duction of ecological construction materials in Azerbaijan hinders their
widespread application. For this reason, the use of traditional materials
often prevails in the construction sector, although the demand for ener-
gy-efficient and innovative materials in modern architectural projects is
steadily increasing.

One of the problems related to the application of ecological construc-
tion materials is also the limited number of specialized professionals in
this field. The insufficient dissemination of knowledge among architects
and engineers about ecological construction technologies and the char-
acteristics of these materials makes their broad use in the design process
difficult. Such knowledge is especially important in modern and complex
architectural projects.

The incomplete formation of the regulatory and legal framework also cre-
ates certain problems. The lack of sufficient regulatory documents related to
the implementation of ecological standards and energy efficiency criteria in
the construction sector hinders the widespread use of these materials. Howev-
er, the implementation of green building standards is considered an important
tool for improving the ecological quality of architectural projects.

Thus, the application of ecological construction materials in modern Azer-
baijani architecture faces a number of economic, technological, and regula-
tory challenges. Overcoming these problems is of great importance for the
formation of a sustainable architectural environment.

Today, the application of ecological construction materials acts as one of
the main directions of sustainable development strategies. These materials are
of great importance in terms of increasing energy efficiency, reducing carbon
emissions, and protecting the environment, and there are broad opportunities
for their application in Azerbaijani architecture.

In recent years, large-scale urban development projects and modern archi-
tectural complexes implemented in the country have created favorable condi-
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tions in this direction. In particular, the “Baku White City” project attracts at-
tention as a successful example of the application of an ecological approach.
The use of energy-efficient fagade systems, innovative insulation materials,
and modern engineering technologies in contemporary buildings is becoming
increasingly widespread.

The prospects for the application of ecological materials are primarily
related to energy saving. Modern insulation and alternative energy technolo-
gies reduce heat and energy losses in buildings, minimizing operating costs.
Solar energy panels applied at the Baku Aquatics Palace are an example of a
successful technological solution in this field.

At the same time, expanding the use of recycled materials is of great im-
portance in terms of efficient resource use and waste reduction. Bio-com-
posite materials based on innovative technologies, low-carbon cement, and
modern facade systems create both structural and ecological advantages in
architecture.

Azerbaijan’s rich natural resources open broad opportunities for the pro-
duction of ecological materials based on local raw materials. This can reduce
dependence on imports and make materials more accessible.

Thus, the application of modern technologies, the spread of energy-effi-
cient approaches, and the use of local resources will make an important con-
tribution to the wider application of ecological construction materials and the
formation of a sustainable architectural environment in the future.

Conclusion. The conducted research shows that the application of eco-
logical construction materials in modern architectural and construction prac-
tice plays an important role in the implementation of sustainable development
principles. These materials are of particular importance in terms of increasing
energy efficiency, reducing carbon emissions, and creating a healthier living
environment. There are already certain examples of the application of this ap-
proach in modern Azerbaijani architecture.

At the same time, the application of ecological materials is accompanied
by problems such as high cost, limited local production, shortage of special-
ists, and insufficiency of the regulatory framework. In order to overcome
these difficulties, it is essential to develop local production, implement mod-
ern technologies, and strengthen the training of qualified personnel.

Thus, the expansion of the application of ecological construction materi-
als can make a significant contribution to the formation of a more sustainable
and environmentally safe architectural environment in the future.
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Aslan Xolilov (Azarbaycan)

MUASIR AZORBAYCAN MEMARLIGINDA EKOLOJI

TiKiINTi MATERIALLARININ TOTBiQi PROBLEMLORI

VO PERSPEKTIVLORI

Maogalado miiasir memarliq va tikinti tocriibasinds ekoloji tikinti material-
larinin rolu, onlarin asas xiisusiyyatlori va totbiq imkanlar1 aragdirilir. Qlobal
ekoloji problemlor fonunda bu materiallarin enerji somoraliliyinin artirilmast,
karbon emissiyalarinin azaldilmasi vo daha saglam yasayis miihitinin forma-
lagdirilmasi baximindan shomiyyati asaslandirilir. Ekoloji materiallarin tabii,
tokrar emal olunmus vo enerji somoroli novlori timumilosdirilmis sokildo
toqdim olunur.

Miiasir Azorbaycan memarliginda Heydor Oliyev Morkozi, SOCAR Tower
va Alov Qiillaleri kimi obyektlards bu yanagmanin totbiq niimunalori qeyd edi-
lir. Bununla yanasi, yliksok maliyyat, yerli istehsalin mohdudlugu vo normativ
bazanin yetorsizliyi kimi problemlor gostorilir. Noticods ekoloji materiallarin
totbiginin genislondirilmasi {iglin yerli istehsalin inkisafi, miitoxassis hazirligt
vo miiasir texnologiyalarin totbiginin vacibliyi vurgulanir.

Acar sozlor: ekoloji tikinti materiallari, davamli memarliq, enerji somo-
roliliyi, yasil bina, miiasir Azorbaycan memarlig1.

Acnan XanunoB (Azepoaiidxncan)

MPOBJIEMbBI U NEPCHEKTUBBI IPUMEHEHUS

SKOJOTMYECKUX CTPOUTEJBbHBIX MATEPUAJIOB

B COBPEMEHHOW ABEPBAMIKAHCKOM APXUTEKTYPE

B CTaThbe paCCManI/IBaeTCSI pOJ'IB SKOJIOTHNUYCCKUX CTpOI/ITCJ‘IBHLIX Mare-
pHajoB B COBPEMEHHON apXUTEKTYPHO-CTPOUTEIbHON MPAKTUKE, a TAKXKE
HNX OCHOBHBIC XapaKTepI/ICTI/IKI/I U BO3MOXHOCTHU HpI/IMeHeHI/ISI. Ha (bOHe
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I00aIbHBIX AKOJIOTMYECKUX MpoOieM 00OCHOBBIBAE€TCS 3HAU€HUE JlaH-
HBIX MaTEpHUaJOB C TOYKHM 3PEHUS IMOBBIMICHHUS HEProd(p(HEeKTUBHOCTH,
CHUXEHUS BBIOPOCOB yriieposaa u GopMHUpOBaHUs Oosee 310pOBOi cpesbl
obutanus. OCHOBHBIE BH/IBI SKOJIOTMYECKUX MaTEPUATIOB — MPHUPOIHBIE,
nepepaboTaHHble M 3HEProdPpGeKTUBHBIE NMPEICTABICHBI B 0000MIEHHOM
BHUJIC.

B coBpemenHoii azepOaiipkaHCKOM apXUTEKTYpe IPUMEPhI IPUMEHEHUS
JTaHHOTO MO/AX0/a IPOCIIEKUBAIOTCS B TAKUX 00bEeKTaX, Kak Llentp I'elinapa
Anuea, SOCAR Tower u «Ilnamennble OamrHu». Hapsiny ¢ 3TUM BbIsiB-
JISIIOTCSL OCHOBHBIE MTPOOJIEMBI, BKJIHOUasi BBICOKYIO CTOUMOCTbD, OFPaHUYEH-
HOCTHh MECTHOTO ITPOU3BOJICTBA M HEOCTATOYHOCTh HOPMATHBHON 0a3bl. B
pe3yibrare MoaYEpKUBACTCS HEOOXOIUMOCTh PA3BUTHSI MECTHOTO IPOU3-
BOJICTBA, MOATOTOBKM KBAJIM(DUIMPOBAHHBIX CIELUATMCTOB U BHEAPEHUs
COBPEMEHHBIX TEXHOJOTHH JUIsl paCIIMPEHHUS] TPUMEHEHHUS YKOJIOTHUECKIX
MaTepHuaoB.

KaueBbie ¢JI0Ba: YKOJIOTUYECKHE CTPOUTENBHBIE MaTepUabl, YCTOU-
YMBasi apXUTEKTypa, FHEProd(h(HeKTUBHOCTD, «3eIEH0E)» CTPOUTENILCTBO, CO-
BpEMEHHasl apXUTEKTypa A3zepOaiiKaHa.
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