e The tangential modulus and Poisson’s ratios varied significantly depending on the failure

progression of fill tows and warp tows.
REFERENCES:

1. A.C. Long, Design and manufacture of textile composites, Woodhead Publishing Limited,
Cambridge, England, 2005.

2. A.P. Mouritz, M.K. Bannister, P.J. Falzon, K.H. Leong, Review of applications for advanced
three-dimensional fiber textile composites, Composites Part A: Applied Science and
Manufacturing, Vol. 30, Iss. 12, 1999, pp. 1445-1461.

3. P. Lozylo, Experimental-numerical study into the stability and failure of compressed thin-walled
composite profiles using progressive failure analysis and cohesive zone model, Composite
Structures, Vol. 257, 2021, 113303.

4. W. Zhang, Y. Huang, Three-dimensional numerical investigation of mixed-mode debonding of
FRP-concrete interface using a cohesive zone model, Construction and Building Materials, Vol.
350, 2022, 128818.

5. N. Blal, L. Daridon, Y. Monerie, S. Pagano, Artificial compliance inherent to the intrinsic
cohesive zone models: criteria and application to planar meshes, International Journal of
Fracture, Vol. 178, 2012, pp. 71-83.

6. G.H. Paulino, W. Celes, R. Espinha, Z. Zhang, A general topology-based framework for adaptive
insertion of cohesive elements in finite element meshes, Engineering with Computers, Vol. 24,
2008, pp. 59-78.

7. K. Woo, D.S. Cairns, Selective activation of intrinsic cohesive elements for fracture analysis of
laminated composites, Composite Structures, Vol. 210, 2019, pp. 310-320.

8. S.C. Garcea, Y. Wang, P.J. Withers, X-ray computed tomography of polymer composites,
Composite Science and Technology, Vol. 156, 2018, pp. 305-319.

9. M.L. Benzeggagh, M. Kenane, Measurement with mixed-mode delamination fracture toughness
of unidirectional Glass/epoxy composites with mixed-mode bending apparatus, Composites
Science and Technology, Vol. 56, No. 4, 1996, pp. 439-449.

VIIK 697.4: 621.5
ENHANCING ENERGY EFFICIENCY ENCLOSING STRUCTURES IN
ADMINISTRATIVE BUILDINGS
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Abstract. Nowadays administrative buildings being a significant part of the urban landscape,
consume substantial amounts of energy for heating, cooling, and lighting. This research paper
investigates methods to enhance the energy efficiency of administrative buildings, focusing on the critical
role of the building's enclosing structures.

Annomayus. Ha ce2o0nawHblil OeHb aOMUHUCMPAMUGHbBLE 30aHUSL COCMABTAWUE 3HAYUMETbHYIO
yacms 20pOOCKOU IKOCUCTIEMbL NOMPEDIAIOM 3HAYUMENbHOe KOAUYeCmB0 3JHepeuu Oas OMONIeHUs,
oxnancoeHus U oceewjeHus. B Odamnoii  cmamwe  uccnedyiomcs  mMemoovl  NOGbLUEHUS
9HEP20IPPEKMUSHOCIIU  AOMUHUCIPAMUBHBIX  30aAHULl, Y0ensds 0coboe GHUMAHUe BANCHOU pOJU
02paNCOArOUUX KOHCMPYKYUU 30AHUSL.

Annotatsiya. Bugungi kunda shahar ekotizimining muhim qismini tashkil etuvchi ma muriy
binolari isitish, sovutish va yoritish uchun katta miqgdorda energiya manbalari sarflanadi. Ushbu
magqolada ma'muriy binolarning energiva samaradorligini oshirish usullarini o'rganilib unda to’siq
konstruksiyalarning muhimligiga e'tibor qaratiladi.

Keywords: Administrative buildings, climate zones, enclosing structures, energy efficiency, optimal
design, thermal performance, sustainable construction.

Knrouesvle cnosa: Aomunucmpamusuvie 30aHus, KIUMAMUYECKUE 30HbI, 02pasicoaroujue
KOHCMPYKYUU, IHEP20dPHeKmusHocmsb, ONMUMATbHOE NPOSKMUPOSAHUE, MENIogble XapaKmepucmuy,
9KON02UHHOE CIPOUMNENbCIBO.

Kalit so'zlar: Ma’'muriy binolar, iqlim zonalari, to’siq konstruksiyalar, energiya samaradorligi,
optimal loyihalash, issiqlik ko'rsatkichlari, ekologik qurilish.
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INTRODUCTION. Nowadays energy consumption in office buildings is a major concern
due to its environmental impact and financial implications. Commercial buildings, such as office
complexes, government offices and institutional organizations, consume significant amounts of
energy for various activities, including lighting, heating, cooling, ventilation and electrical
operation. Reducing energy consumption in these buildings is critical to achieving sustainability
goals and optimizing operating costs [1-3].

Energy consumption in office buildings is influenced by several factors, including building
layout, energy management practices, and the efficiency of building systems [4-8].
Understanding and managing these factors can lead to significant energy savings and improved
energy efficiency. Currently, many scientific works are devoted to the problems of introducing
energy-efficient measures in buildings and considerable attention is paid. However, the
development of energy efficient measures in public organizations is not given due importance. In
the works of many specialists, the emphasis is on improving the accounting of energy
consumption, which, of course, is important, but not enough. To take into account all factors
affecting the energy efficiency of a facility, it is necessary to develop comprehensive solutions.

Methods of research. The layout of building structures plays a decisive role in energy
consumption. Factors such as building orientation, level of insulation, window-to-wall ratio, and
shading devices affect the amount of energy needed for heating, cooling, and lighting.
Implementing energy efficient design principles such as passive solar design, efficient building
envelope and optimized glazing can minimize energy consumption [7-9].

Effective energy management practices, including energy monitoring, measurement and
control systems, can help identify energy saving opportunities and optimize building
performance. Implementing energy management systems, conducting energy audits, and
regularly tracking energy consumption can support informed decision-making and targeted
energy saving initiatives. The use of highly efficient equipment, intelligent controls and the
integration of renewable energy technologies can reduce energy demand and promote sustainable
development.

Enclosing structures play a critical role in improving the energy efficiency of buildings.
They form a building envelope that separates the conditioned indoor environment from the
outdoor environment. The design solutions and building materials used in the enclosing
structures have a direct impact on energy consumption, heat transfer, air leakage and natural
lighting [9-12].

Enclosing structures should be designed and constructed to minimize air leakage.
Uncontrolled air infiltration can lead to energy loss and reduced indoor comfort.

The primary focus of this research is to discover the results of heat transfer resistance in
structures. The process of justifying thermal imaging involves identifying the thermal
characteristics of a structure by combining non-destructive and computational analysis methods
for this purpose. This process is conducted through thermal imaging of building facades and
engineering equipment, using infrared radiation.

Temperature anomalies are utilized to determine the temperature at the surface of
structures and to estimate the heat flow through specified areas.

Additionally, during the study, it has been necessary to measure the temperature of the
external and internal air, as well as to evaluate the temperature and intensity of heat flows.

During the thermal engineering survey process, we identified the thermal insulation
characteristics of building structures using non-destructive methods and calculations. These
approaches revolve around assessing heat transfer resistance and measuring temperatures on the
surfaces of the object with thermal imaging equipment.

Results. Reducing thermal energy losses for heating can be accomplished by adding
insulation to facades, roofs, ceilings, walls, insulated basements, and technical subfloors. This
insulation of enclosing structures effectively curtails heat loss within the building, subsequently
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decreasing the amount of thermal energy required from heating sources to maintain standard
indoor climate conditions. Consequently, insulation leads to a reduction in energy consumption
within the building and, in turn, a decrease in heating expenses. This forms the foundation for
cost savings resulting from the implementation of this energy-efficient measure. However, it's
essential to note that a reduction in heat loss can be achieved without continuous insulation of
enclosing structures, particularly in the case of panel buildings where panel seams may have
become void over time. Cement mortar, sealants, and insulation that originally filled the gaps
between the slabs may have deteriorated due to temperature fluctuations, precipitation, and wind.
Besides impacting thermal characteristics, leaky seams can lead to excess moisture in the
premises and the development of mold.

Coating insulation employs modern thermal insulation materials. Before applying the
coating insulation, it's imperative to level the base surface. A vapor barrier film is then laid,
followed by insulation whose thickness is determined through thermal engineering calculations.
A polymer waterproofing membrane is placed atop the insulation to shield the coating from
precipitation.

In the case of insulating a flat roof, a two-layer thermal insulation system is typically
employed. The bottom layer, considered the primary one, offers high thermal resistance with
lower strength, boasting a thickness of 70—170 mm. The top layer, which bears the mechanical
load, redistributes it across the flat system and is 30-50mm thick, but it possesses greater
strength. This functional allocation between the layers of thermal insulation material
substantially reduces insulation thickness and weight while maintaining efficiency.

Conclusion. Enclosing structures must undergo a commissioning process to ensure their
performance meets design intent and energy efficiency goals. Commissioning involves testing,
adjusting and balancing various elements of the building envelope to optimize energy
performance and occupant comfort.

Enclosing structures therefore play a key role in improving energy efficiency by
minimizing heat transfer, controlling air leakage, optimizing natural lighting and integrating
energy efficient technologies.
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BJIUSIHUE CYIIEPIVIACTU®UKATOPOB HA ®OPMUPOBAHUE CTPYKTYPbI U
IMPOYHOCTHBIE CBOMCTBA BETOHA
0.m.H., npo@. Axkpamos X.A., x.m.H., ooy. IOcynoe P.P., u.o.00y. Opeawoe )K.J[. (TACY)

Annomauus. Ilo pe3zynvmamam >KCREPUMEHMATLHBIX UCCIE008AHUL ONpedeNeHo GausHUe
0obasox LEVELCON na ghopmuposarue cmpykmypsi u npOYHOCHHblE C8OUCMBA OEMOHA ¢ NPUMeHeHUuem
MECTHbIX  CIPOUMENbHBIX — MAMePUuanos. Yemanosneno, umo  npumenenue makux 006a80K
CnocoOCmeyiom QopMuUposanuIo NIOMHOU CMPYKIMYPbl HA YPOGHE MUKDOCMPYKIMYPbl YEMEHMHO20 KAMHSL
U COOMBEMCMBEHHO Ccamoeo OemoHa. B pesyromame maxozo GausAHus 3AKOHOMEPHO NOBbIUEHUE
npouHoCmU OemoHa Ha cocamue U PacHsidcenue ¢ Yacmo NPUMEHIEMbIMU PACXO0AMU BSIICYUe20.

Annotatsiya. Eksperimental tadqiqotlar natijalari bo’yicha LEVELCON qo shimchaning mahalliy
qurilish materiallari qo’llangan betonning tarkibini shakllanishiga va mustahkamlik xossalariga ta’siri
aniglangan. Bunday qo’shimchalarni qo’llash sement toshining va mos ravishda betonning mikrotarkib
darajasidagi zichligini shakllanishini ta’'minlaydi. Bunday ta’sir natijasida ko’p qo’llaniladigan sement
sarfli betonning siqilishga va cho zilishga bo ’lgan mustahkamligini oshishi aniq xisoblanadi.

Annotation. Based on the results of experimental studies, the influence of LEVELCON additives on
the formation of the structure and strength properties of concrete using local building materials was
determined. It has been established that the use of such additives contributes to the formation of a dense
structure at the level of the microstructure of cement stone and, accordingly, the concrete itself. As a
result of this influence, there is a natural increase in the compressive and tensile strength of concrete with
frequently used binder consumption.

Knwuesoie cnosa: cmpykmypa, dobaska, bemon, ucnvimanue, NPOYHOCHY,
cynepniacmupuramop, pe3yibmam, aHaiu3.

Kalit so’zlar: struktura, qo’shimcha, beton, tekshirish, mustahkamlik, superplastifikator, natija,
analiz.

Key words: structure, additive, concrete, testing, strength, superplasticizer, result, analysis.

Beenenne. B Hacrosiiee BpemMsi 6ETOH SIBIISI€TCSI OHUM U3 CaMbIX MacCOBO MPUMEHSIEMbIX
CTPOUTENIbHBIX MaTEPUAJIOB JUIsl CTPOUTENBCTBA 3JAHUN U COOPYKEHUH Pa3IMuHOr0 Ha3HAuYEHUSI.
beToH 3TO CIIOKHBI HMCKYCCTBEHHBIM KOMIIO3MI[MOHHBII MaTepuaj, KOTOpPOro IOJIy4daroT B
pe3ynbTare TBEpJEHUS CMECH BSDKYIIEro, 3amojiHuTened u Boabl. OH o0nanaeT pa3inyHbIMU
COBEpPUICHHO YHUKaJIbHBIMU CBOWCTBAMH, MO3TOMY HAXOAWUT IIMPOKOE NPUMEHEHHE B CaMBbIX
pa3HbIX SKCITyaTal[MOHHBIX YCJIOBHUSX, TaK KaK UMEET OTHOCHTEIbHO HU3KYIO CTOMMOCTh. K
TUM TMOKa3aTeasiM TakkKe MOXKHO J00aBUTh JOCTYMHOCTb TEXHOJIOTMH €ro HW3rOTOBJICHHMS,
BO3MOXXHOCTh ~ IIMPOKOTO  HCIOJb30BAaHUSI MECTHBIX CBIPHEBBIX MAaTEpUajoB, Majylo
HHEPrOEMKOCTh, KCIUTYaTallMOHHYIO HAJEKHOCTh U JIOJITOBEYHOCTH COOPHBIX U MOHOJHMTHBIX
JKeJIe300€TOHHBIX KOHCTPYKIMH. BeToH ocTaeTcs OCHOBHBIM KOHCTPYKIIMOHHBIM MaTepuaioM
COBPEMEHHOT'0 CTPOUTEIBbCTBA U OmKaifiem Oy yIieM, 3aMeHbl €My He CIIEAYeT 0KUIaTh.

MonudunrpoBaHHbIil OETOH ¢ IPUMEHEHHEM XUMUYECKUX J00aBOK MO3BOJISET MOTYYUTh
JIOCTaTOYHBIM TEXHUKO-DKOHOMUYECKHH 3((EeKT M MOBBICUTH JO0JTOBEYHOCTh OETOHA 3a CYEeT
CYILIECTBEHHOTO BIIMSIHHMSI Ha XUMHUYECKHE MPOLECCHl TUApaTalMd W TBEPACHUS LEMEHTa M
6eroHa. B pe3ynbpTare Bcero 3Toro MoBBIIIAIOTCS €0 TEXHOJIOTHYECKHE CBOMcTBA. B HacTosiee
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