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Natica.Qeyd edilonlari yekunlasdiraraq asagidak: naticalori ¢ixarmaq olar:
-Tikinti va istehlak bazarlarinin tadqgigati imumi metodologiyaya vo mantige sdykonmaklo eyni sxem
izro aparilir;
-Bu zaman tikinti bazarinin tadqiqinin dzlinomaxsus xiisusiyyslori vo miirokkabliklori olur ki, onlari
asagidaki morholalor lizro lokallagdirmaq lazimdir:
- Problemin miioyyon edilmosi vo masalonin qoyulusu marhalesinds tadgiqatgilarin avvallor
qarsilasmadigl bazarlar tizro xiisusi informasiya tolob olunur.Bu halda saho ekspertlori ilo
miisahibalor va tokrar istifads olunan malumatlar daha mithiim shamiyyat kasb edir;
- Molumatlarin toplanmasi formasinin hazirlanmasi marhalasinds pesokar terminologiyaya xiisusi
diggeat yetirmok lazimdir, ¢linki ¢oxvariantli se¢im masalolorinds pesokar terminlorin istifados
olunmasi onlar1 respondent ti¢iin anlasigl edir, onun vaxtina gonast edir vo molumatlarin emalini vo
tohlilini asanlasdirir.
- Se¢im qurulusunun miisyyoanlogsdirmok tsiin rasmi moanbalordon slds edilmis molumatlardan
istifado olunmasi ilo olagodar olaraq yarana bilacok sohvlordon gqagmaq vacibdir.Yaxst olar ki,
toskilatlarin 6z mohsullarimi toklif edorkon verdiklori daha sohih informasiyaya malik olan malumat
bazalarindan vo kommersiya sorgu kitabgalarindan istifads olunsun.
- Molumatlarin toplanmasi marhalasinds bazar ekspertlorini todgiqatda istirak etmoys inandirmaq
kifayst godor miirokkob masalo olur. Cavablarin goxalmasi faizinin artirilmasinin pullu vo pulsuz
metodlarindan (ekspertin miikafatlandirilmasi, avvalcodon xabardarliq, yada salma) istifado etmok
magsadouygundur.
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SOME FEATURES OF CONSTRUCTION MATERIALS AND STRUCTURES APPLIED
IN BAKU

Akbarova Samira Misirkhan- PhD in tech.sc., ass.prof., department Construction of engineering
systems and facilities, AZUAC, samira.akbarova@azmiu.edu.az

Abstract. Modern construction materials make it possible to solve the most complex construction
problems, simplify the installation process and speed up the construction time of buildings and
facilities. In the humid climate of Baku, it is necessary to carefully select building materials and
structures. Insufficient consideration of the physical and thermal properties of building materials for
the specific climatic conditions of the construction area leads to the creation of uncomfortable living,
working and resting conditions for people in buildings. The author examined the main factors
influencing the choice of enclosing structures during the construction of multi-storey buildings in
Baku, taking into account the characteristics of the local climate,

Keywords: building, construction materials, physical properties, building envelope, outer wall
structure

BAKIDA TOTBIiQ EDILEN INSAAT MATERIALLARININ VO
KONSTRUKSTURLARININ B9Zi XUSUSIYYOTLORI

Okbarova Samirs Misirxan qizi- t.e.n., dosent, Miithondislik sistemlarinin vo qurgularinin tikintisi
kafedrasi, AzMIU, samira.akbarova@azmiu.edu.az

Xiilasa. Miiasir tikinti materiallar1 oan miirokkob tikinti problemlarini hall etmoays, qurasdirma
prosesini sadologdirmoys Vo bina vo qurgularin tikinti miiddatini siiratlondirmays imkan verir.
Bakinin riitubatli igliminds tikinti materiallarin1 vo konstruksiyalarmi diqgoetlo segmok lazimdir.
Tikinti sahosinin spesifik iqlim soraiti {i¢lin tikinti materiallarinin fiziki vo istilik xtisusiyyatlorinin
kifayoat godar nazars alinmamasi binalarda insanlar {i¢iin narahat yasayis, is va istirahat saraitinin
yaradilmasma sobab olur. Miiollif Bakida g¢oxmortoboli binalarin tikintisi zamani qapali
konstruksiyalarin se¢ilmasina tasir edon asas amillari yerli iglimin xtisusiyyatlorini nazars alaraqg,
Acar sozlar: bina, tikinti materiallari, fiziki xassolori, bina zorfi, xarici divar qurulusu

Introduction. Baku is known for its hot climate- up to +42°C in the shade, and strong winds-
up to 40 m/se). An important role in discomfort sensations is played by high relative air humidity,
which is 70-80%, the norm is 50-60%, and at elevated temperatures - 30-40%. Daily, in Baku in
summer 8- 9°C, in winter 4-5°C and annual 21,5-22,9°C amplitude of air temperature fluctuations is
of great importance for enclosing structures of buildings and constructions. It is also necessary to take
into account the area where the construction object is located, as due to macro- and micro-scale
climate-forming factors: radiation conditions, wind regime, meso- and micro-relief form, vegetation,
soil, close proximity to the Caspian Sea, surrounding buildings, etc. and their combined effect in
different areas of the city the difference in temperature and humidity can be significant [1,2].

According to the conducted field studies, relief modeling scheme, as well as the scheme of
insolation and aeration of the Baku amphitheater, zoning scheme by the main types of buildings,
According to this scheme, the territories with the highest temperature indices are located in the middle
part of the city, as well as on the territory of Binagadi [3,4]. The territories with the lowest temperature
are located at high points of the city, as well as on windward shady slopes - these are the south-eastern
and eastern slopes of Patamdar, Zikh ridges, Yasamal valley, northern edge of Baku amphitheater
[5,6]. As can be seen from the scheme, the western slopes of the amphitheater protect the central zone
of the city from overheating by shading it from the scorching rays of the sun. The north wind plays a
certain role in cooling summer temperatures, as well as the city's amphitheater location, which allows
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the north wind to flow almost unimpeded down the city's slopes.

Humidity on the territory of Baku has a zonal character and is pronounced in the coastal part of
the city, on leeward shady slopes, as well as near the lakes of Beyuk-Shor, Haji-Gasan, Zykh and
Byul-Byul. On the windward slopes of the city - western slopes of Yasamal valley, Patamdar upland,
Zykh ridges- the lowest humidity is observed. The given scheme of zoning by humidity conditions is
modeled on the basis of the schemes of relief modeling, wind conditions, as well as the scheme of
thermal conditions of Baku and the scheme of landscaping of the territory of Baku.

Methods. Studies of changes in air temperature and humidity, as well as wind conditions are
the initial information for the calculation of physical parameters used in the conditions of Baku
enclosing materials and structures without their deformation and destruction in the course of the
operation. The comfort level of the occupants of these buildings must be taken into account. One of
the factors determining the physical parameters of enclosing materials (Fig.1) and structures (Fig.2)
is their thermal conductivity. It is known that the denser the material, the more heat conductive it is,
which is unacceptable for exterior building envelopes in hot or cold climates. In turn, a thick wall,
even of dense material, can slow down the heat transfer process [7,8]. Therefore, to reduce the transfer
of high temperatures from one side of the wall to the other, the heat transfer coefficient must be
reduced in one of two ways: by increasing the wall thickness or by using materials with lower thermal
conductivity and higher resistance. The first method was used in ancient times by almost all peoples
of hot regions [9,10]. They built massive walls of mud or raw brick. In modern urban planning, the
second method is more commonly used - walls are made up o f several materials to provide desirable
thermal and aesthetic characteristics. Insulation with low-density material or an air cavity reduces
thermal conductivity.
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Figure 1. Scheme of outer wall structure of building [9]
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Figure 2.Prefabrication structures [9]

Results and discussion. Scientific research has established that in hot regions, the heat transfer
coefficient for an external wall should be approximately 1.27W/ m? °C in order to achieve an adequate
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thermal resistance. Experiments have proven that it is the brick wall that is the most acceptable
material to achieve thermal comfort and also the most common. It has a thermal resistance 13 times
higher than the thermal equilibrium of a ready-mixed concrete wall [11].

The invention of reinforced concrete opened up a new era in which traditional architectural
forms and methods as well as building materials were very soon forgotten. However, along with the
ease and speed of construction work, concrete brought many problems in terms of creating
comfortable microclimatic conditions. Prefabricated concrete structures in their pure form are
unacceptable in both hot and cold climates because they have little thermal resistance [12].

For an external concrete wall to have a heat transfer coefficient of 1.27W/ m? °C, it must be at
least 1.0 m thick. In the construction of low-rise buildings, this is possible, although economically
unprofitable. When erecting multi-storey buildings, such masses of buildings will carry additional
load on the ground, which is unacceptable in seismically active areas, and uneconomical. It follows
from this that in the hot climate of Baku reinforced concrete without insulating cladding or layer is
not suitable for construction of residential buildings and structures as external enclosing structures of
multi-storey buildings.

However, today in Baku mainly multi-storey buildings (external walls) are constructed of
concrete without insulation. When preparing concrete mixture for construction purposes,
technological processes are also very often violated, which leads to a decrease in concrete strength,
deterioration of pore structure, reduction of durability and flaking of the outer layers of the concrete
structure (Fig.3).
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Figure 3. Design determinants for building envelope [11]

In low-rise construction in Baku, the main local building material is limestone-cubic limestone.
However, 40-cm walls are not able to effectively resist both summer overheating and winter cold.
That is why the width of external walls in old buildings of the central zone of Baku reached 0.8-1 m.
Today, to reduce the thermal conductivity of external walls it is necessary to put an insulator (foam,
air layer, etc.) between two layers of masonry. In the construction of residential and public buildings,
new technologies and building materials are increasingly used. At the same time, the necessary
research is not conducted to identify the impact of this know-how on the environment and people's
well-being. Nor are new materials tested for endurance in given climatic conditions. For example, in
Baku, the envelope structures function in a rather rigid mode, experiencing the influence of significant
temperature fluctuations. Therefore, in order to avoid deformations and destruction (as a result of
geometric dimensions drift caused by temperature fluctuations) it is very important that materials
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combined in a common construction have close coefficients of thermal expansion.

With intensive construction of residential areas of Baku with multi-storey buildings, heat,
moisture and vapor barrier materials for external walls are practically not used here, which leads to
high energy consumption of the building and formation of unhealthy microclimate in the room. In
this case, it is advisable to use composite materials with insulation in layers or apply insulation on the
inside of the wall. This will increase the construction costs, but they will pay off very soon during
operation [12].

In regions with hot, humid climates, a lot of money is spent every year to eliminate various
problems caused by the negative effects of moisture. Moisture in the air inside the building penetrates
into the wall structure and condenses as it cools to a temperature below the dew point. The amount
of moisture formed is greater the higher the difference between the outdoor and indoor air temperature
IS, S0 in winter time moisture accumulates in the material of building envelopes quite intensively and
is the cause of fungi growth and spreading, mold formation, rotting of wooden structures, reduction
of thermal resistance of building envelopes.

Proper design and construction of exterior walls of residential buildings (Table 1) in Baku
reduces the risk and makes them more resistant to moisture, especially in areas with the highest
humidity - these are primarily the coastal part of the city, a s well as areas near lakes. In this case,
condensation control strategies include limiting air leakage, using adequate types of thermal
insulation, reducing cold spots, and minimizing the spread of water vapor.

Table 1. Features of transparent components of buildings [11]

Transparent Components (Fenestration system
: windows, ventilators, doors, glass wall,
glazing etc)

Opaque components (Walls, roofs, slabs,
basements walls and opaque doors)

Orientation of building, its form and size of
external obstacles

Orientation of fenestration components, and
external obstacles

Position of building relative to other building.

Dimensions of the transparent component.

Soil cover and nature of ground

Heat transmission coefficient of the glazing.

Thickness, density, specific heat and
conduction coefficients of materials.

Absorption, reflection and transmission
coefficient of the glazing for solar radiation.

Light absorption and reflection coefficients of
the surfaces

Transmission coefficient of the glazing for
diffuse sunlight.

Porosity and roughness of the surface.

Transmission coefficient of the glazing for
direct sunlight.

Sound transmission and absorption
coefficient of the surface.

Transmission coefficient of the glazing for
sound.

Depth of the cavity between the layers.

Type of frame used for the transparent
component.

Thickness and sound absorption of the
insulating material used inside the cavity.

Maintenance factor of the glazing.

Kind of connection between layers of
different materials, and their number.

Thermal properties of spacer and cavity in
glazing system.

The color of the enclosed surface is of great importance when protecting against high
temperature. The method of covering external enclosing structures (walls, roofs) with light-colored
paint to protect against summer overheating has been known in the East since ancient times. Such a
construction, reflecting a significant part of solar energy back into the outer space, prevented
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overheating of rooms, improving the microclimate inside the house. However, reflecting heat back to
the urban space (streets, yards, e t ¢ . ), such a covering is the cause of increase in air temperature
(law of conservation of energy) of the environment. At present, the central zone of Baku is intensively
and densely built up with multi-storey buildings and the heat reflected from the buildings, getting into
narrow yards, creates a feeling of stuffiness in windless summer days. The situation is aggravated by
the lack of green spaces.

To prevent this situation, it is necessary to use layered (with an insulating layer) panels and
materials in external structures, to actively use landscaping both in the decoration of buildings
(balconies, roofs and terraces) and in the layout of courtyards and urban areas. The use of fountains,
artificial reservoirs in the urban structure also contributes to the cooling of adjacent areas.

In recent decades, mankind has been struggling to improve the efficiency of window (Fig. 4)
and facade glazing. It is a well-known fact that these enclosing structures are probably the "weakest"
point of any residential building. It is through windows and showcases that the maximum heat
leakage- up to 60% of the total heat loss, and penetration of noise and harmful components of the
sunlight spectrum occurs. Modern architecture uses a wide range of double-glazed windows with
sound and heat insulation, etc. and sun protection systems. To increase thermal insulation properties
of double-glazed windows are pumped with inert gases. Most often argon is used for these purposes.
The use of combined double-glazed units with simultaneous use of both "thermal mirror" and
selective glasses allows to achieve a thermal conductivity coefficient of 0.5m2°C/W.
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Figure 4. Cut-away diagram of triple-glazing

Several types of membranes designed for different climatic conditions make it possible to
choose a "mirror" that filters exactly those parts of the solar spectrum that are undesirable for the
microclimate of premises in each particular area. It is now possible to choose double-glazed windows
for facades of different exposures. For example, membranes that maximally reflect thermal and
ultraviolet components of the solar spectrum are more acceptable for windows of southern
orientation. London specialists have gone even further in this area, having developed a new type of
glass with the thinnest coating of vanadium dioxide with additives, in particular, tungsten. This
coating exhibits dual properties - it behaves like a metal (well reflects infrared radiation), then behaves
like a semiconductor (transmits thermal radiation). At the same time, while the surroundings are cold,
the glass remains ordinary, but when the temperature rises, it reduces the heating of the room by 50%.

Today, glass forms the basis for a radical renewal of architectural form, regardless of climatic
barriers. The use of glazed surfaces as an external building envelope is associated with the spread of
energy-saving approaches. Creation of a "living" building envelope that reacts to changes in the
degree of its illumination is increasingly used in public and residential buildings. The use of a second,
glass building envelope as a structural element with an energy-saving function is becoming no less
effective.
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