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Hormatli homkarlar!

Sizi 1 iyunda kecirilocok “Diinyaya inteqrasiya va elmlor arasi olaqe”
Azorbaycan-2021 Beynolxalq elmi praktik konfransda istirak etmoyo dovot edirik.
Moveud vaziyyatlo alagedar konfrans onlayn qaydada (vidiokonfrans halinda)
kegirilocokdir.Konfransda professor vo elmlor namizodlori,elmi is¢ilor, doktorant
vo magistrlar istirak edo bilor.Tezis materiallar1 molumat moktubunda qeyd
olundugu qaydalara uygun tortib edilmolidir.Nozoriniza ¢atdiririq ki, ISBN vo DOI
nomroalorinin verilmasi ila elektron konfrans materiallar1 toplusu nasr olunacaqdir.
Konfrans istirak¢ilarinin elektron konfrans materiallar1 toplusu
https://www.virtualconferences.press saytinda yerlosdirilocokdir.

Konfransin naticalarina gora, istirak¢ilarin maruzalori arasinda an yaxsi asarlor
geyd edilacakdir. Bu asarlarin miialliflori sertifikatlarlarla taltif edilocakdir.

Dear Colleagues!

We invite you to take part in the International Scientific and Practical Conference “
Integration into the world and connection of sciences” Azerbaijan-2021, which will
be held on June 1. Due to the current situation, the conference will be held online
(in the form of a video conference). The conference can be attended by professors
and candidates of sciences, researchers, doctoral students, masters. Thesis materi-
als must be compiled in accordance with the rules outlined in the information letter.
Please be informed that a collection of e-conference materials will be published with
ISBN and DOI numbers. A collection of e-conference materials will be posted on
https://www.virtualconferences.press.

According to the results of the conference, the best works will be noted among the
reports of the participants. The authors of these works will be awarded certificates.

YBaxkaeMble KOJLJIEru!

IIpumiamaeM Bac NPUHATH y4yacThe B MEXIYHApOAHOW HAy4HO-IIPAKTUYECKOM
koH(pepeHun «MHTerpamus B MUp U CBsI3b Hayk» A3sepOaiimxan-2021, xoropas
coctoutcs | uioHb. B cBsi3u co cnoxuBuieiics cutyanueil koHpepeHus Oyner
MIPOXOJIUTH B pexUMeE OHJIalH (B (hopma BUaeoKOHpepeH1n ). B konpepeHunn Moryt
NPUHATH ydacTue npodeccopa U KaHAUAATHI HAYK, UCCIEN0BATENN, JOKTOPAHTHI
U Maructpbl. Te3uchl JOMKHBI ObITH COCTaBJIEHbI B COOTBETCTBUU C IPABUIIAMM,
U3JIO)KEHHBIMU B MH(pOpMalMOHHOM nuchMe. OOpaiaeM Balle BHUMAaHUE, YTO
COOpPHUK MaTepHalioB AIEKTPOHHOMN KOH(pepeHun OyaeT onmyOIMKOBaH ¢ HOMEepaMu
ISBN u DOI.COopHuk maTepuanoB 3JIEKTPOHHOU KOH(epeHIuu OyAeT pa3MelleH
Ha https://www.virtualconferences.press.

Ilo umoecam ronghepenyuu nyuwue pabomor 6y0ym ommeuenvl cpeou OO0KIAO08
YyuacmHuxos. Aemopam smux pabom 6yoym epyuenvl cepmughukamol.
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ARCHITECTURE SCIENCES

UDK: 712.412.
EARTHQUAKE RESEARCH OF ENERGY-SAVING WALLS

Master, T.E. Otamurotov
Tashkent institute of architecture and construction

Annotation. The article discusses the seismic resistance of energy efficient walled residential
buildings and what innovations are being introduced in the Republic of Uzbekistan today.

Key words: energy saving, structures, design estimates, polystyrene concrete, dry construction
mixtures, fiberglass composite pipes, vermiculite.

AnHoTanusi. B crarbe paccka3bpiBaeTCs 0 CEMCMOCTORKOCTH YHEPTo3(PPEKTUBHBIX 0OHECEHHBIX
CTEHOH JKMJIBIX JIOMOB U O TOM, KaKie HHHOBAIIMU BHEAPSIOTCS ceroHs B PecrryOmnmke Y30ekucran.

KiroueBble cioBa: sHeprocOepekeHHe, KOHCTPYKLUH, MPOEKTHO-CMETHAsl JOKyMEHTAIMs,
MOJIMCTUPOJIOETOH, CyXHE€ CTPOUTENBHBIE CMECH, CTEKJIOIUIACTHKOBBIE KOMIIO3UTHBIE TPYOBI,
BEPMUKYJIHT.

AHHOTaLUSA. Makonaga SHeEprust TEKAMKOp JIEBOPJIM  Typap-KOW  OWHOIapUHH
3WI3UIA0ApAONUIMTMHA TabMUHIAII Ba Y30ekucToH PecmyOnukacuga OyryHrH KyHAa KaHzaal
SHIIMKJIAp KMIMHAETTaHU XaKua EPUTHIITaH.

Kaaur cy3map: osHeprus TexaMKop, KOHCTPYKLMsIAp, JIOMHMXa-CMeTa XyKKaTiaapH,
MOJMCTUPOJIOCTOH, KypYK KYpPWIMII KOpHIIMalapH, INWIIA TOJAJAM KOMIO3MT TpyOanap,
BEPMUKYJIHT.

Introduction. This article analyses the results of a wide-ranging study investigating the effects
on energy performance of masonry buildings with historical/heritage value that have undergone
typical seismic improvement interventions. The most frequently used techniques have been
examined by analyzing, for each of them, the resulting effect on energy performances of the
envelope in order to evaluate the variation of thermal properties of the materials employed for
structures and finishes.

A significant part of Europe’s building heritage is made up of old buildings constructed using
poor quality insulation materials. Therefore, recent regulations, such as the EU Directive 2010/31
on buildings’ energy efficiency, aim to increase energy efficiency standards, by considering both
the single components and the entire building. In Italy, the energy improvement intervention
regulated by the Legislative Decree takes into account the European Directive 2002/91/CE;
actual regulations have been updated several times to comply with new European directives.
The current energy saving standards have been recently integrated with a set of NZEB objective
norms; last updates of 90/2013 law have been published in the Official Journal of the Italian
Republic, 15 July 2015, n.39. However, the application of the aforementioned legislation is
subordinate to Italy’s own cultural conservation principles. Rules concerning the Italian energy
performance certificate (APE), to check thermal installations, are still valid, whilst any other
intervention must be evaluated by the local office of Ministry of Cultural Heritage and Activities
and Tourism (MiBACT). The latter office evaluates, case by case, the adequacy of interventions.
Despite their best intentions, current regulations have led to an increase in the gap in required
performance between new buildings and historical buildings. Furthermore, a substantial absence
of general rules about better compatibility among available energy retrofit technologies and other
eligible interventions can lead to differences in treatment of similar cases in several contexts.

In recent years, a number of investigations have looked at energy saving and structural aspects.
Different approaches have been adopted, ranging from holistic ones, dynamic simulations of
entire buildings, to specific solutions such as the adoption of a thermal, vegetal based, insulating
plaster.

An interesting multidisciplinary approach was investigated by Ascione et al., Mannella et al.
and De Berardinis et al.: they proposed a replicable methodology for improving the performance
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of historic buildings based on preliminary historical analysis, structural diagnosis and in-situ
investigations. This multidisciplinary approach to building structural and energy diagnoses was
applied to a case study obtaining a model to predict the structural safety of the building and its
energy consumption. Tiberi and Carbonara explored aspects relating to retrofitting interventions
for energy saving and the financial costs, introducing a case study and finding four solutions
for the envelope; Calvi et al. presented an integrated approach to seismic resilience and energy
efficiency assessments. Marques et al. and Calvi performed an in-depth cost-benefit analysis
of the strengthening solutions, comparing the economic benefit gained by reducing the seismic
damage against the intervention cost. More recently, smart and innovative integrated systems have
also been designed in order to achieve important energy and environmental benefits regarding
historical buildings.

The state of the art approach leans towards combined interventions and multidisciplinary ap-
proaches in the refurbishment process; however, it is important to understand the interactions
going on. This study highlights how the execution of some of the most adopted typologies of
structural improvement intervention on the outer walls typically cause an increase of the envelope
thermal transmittance and, consequently, a general worsening of the energy performance of the
building. However, an appropriate selection of materials and the techniques employed, with a very
small increase in working times and costs, allows a rebalancing and even, in some cases, a notable
reduction in thermal conductivity whilst respecting the original historical values of the buildings.
The analyses carried out permit us to evaluate the impact of current regulation on energy efficiency
in buildings that constitute Italy’s cultural heritage.

The draft resolution of the President of the Republic of Uzbekistan «On additional measures to
stimulate the production of energy-efficient and modern building materials» has been posted on
the portal of discussion of draft regulations.

In accordance with this decision, the Association «Uzpromstroymateriallari» together with the
Council of Ministers of the Republic of Karakalpakstan, regional and Tashkent city khokimiyats
within three months conducted a complete inventory of all construction companies operating in
the regions. form a database on the production capacity of structures and equipment.

The Ministry of Finance, the State Tax Committee, the State Customs Committee, the Ministry
of Economy and Industry together with other relevant ministries and departments until July 1,
2019 to provide enterprises producing energy-saving, import-substituting and export-oriented
construction materials, products, structures and equipment. , develops and approves the procedure
for the application of benefits and preferences to design organizations, engineering companies
and construction contractors for the rationalization of their use in the design and construction of
facilities in urban planning.

According to the draft resolution, the Ministry of Economy and Industry of the Republic of
Uzbekistan, the Ministry of Finance, the Association «Uzpromstroymateriallari» together with the
relevant agencies and enterprises within three months in the regions in 2019-2021 to build energy-
efficient, import-substituting It is planned to develop and submit to the Cabinet of Ministers of the
Republic of Uzbekistan for approval a program for the creation of new capacities for the production
of printing and export-oriented construction materials, products, structures and equipment. [1, 2]

Results. The impact on buildings’ energy efficiency produced by structural improvement inter-
ventions is analyzed below focusing on conductivity and thermal transmittance of the envelope.
This work analyzes some of the most common structural improvement interventions on various
kinds of masonry and typically occurring in the historical buildings of central Italy (a territory
characterized by important seismic events and by historical buildings, as shown in Figure 1). The
investigated interventions are often used for the seismic retrofit of buildings damaged by earth-
quakes [23]. In general, restoration projects that include seismic improvements use several differ-
ent types of intervention. Figure 2 illustrates the distribution of the principal interventions carried
out on masonry buildings located outside the historical center of L’Aquila after the earthquake
(Mw = 6.3) that occurred in the Abruzzi region on the 6 April 2009 [24,25]. Figure 2a shows the
distribution of the most diffuse interventions and Figure 2b shows the distribution of secondary
interventions: main intervention, for each building, refers to more widespread and costly work
typology; secondary interventions, on the other hand, are complementary to the main ones.

The Ministry of Housing and Communal Services of the Republic of Uzbekistan, the Committee
for Motor Roads under the Ministry of Transport of the Republic of Uzbekistan and the Association
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«Uzpromstroymaterialy» in the development of design estimates for housing, roads and drinking
water networks on the basis of standard projects:

instead of traditional building materials (baked bricks, metal fittings, metal pipes, metal tiles,
cement-sand plaster, etc.) energy-saving, import-substituting and new types of domestic building
materials (polystyrene concrete, aerated concrete, foam concrete, foam rubber, composite
reinforcement, gypsum board, cotton and reed-based slabs, dry building mixes, fiberglass composite
pipes, vermiculite and other porous fillers, etc.).[4]

Accordingto the proposals of the Ministry of Construction, the Ministry of Economy and Industry
of the Republic of Uzbekistan and the Association “Uzpromstroymateriallari”, the revision of
existing national construction standards, taking into account new types of construction materials,
products, structures, machines and mechanisms and construction technologies A scientific research
institution will be established to conduct research on the harmonization of foreign normative and
technical documents, as well as to conduct laboratory tests.[3]

The Ministry of Economy and Industry of the Republic of Uzbekistan, the Ministry of
Innovative Development of the Republic of Uzbekistan, the Academy of Sciences of the Republic
of Uzbekistan, Uzpromstroymaterials Association and other interested ministries and departments
within three months to submit proposals on cluster production of construction materials, products,
structures and equipment. develop.[5]

Conclusion. The Ministry of Innovative Development of the Republic of Uzbekistan develops
priority issues based on the state scientific and technical program aimed at promoting innovative
ideas, developments and technologies in the production of new types of energy-efficient, import-
substituting construction materials and equipment.

From the analyses carried out on the masonry typology considered, structural interventions
inevitably result in an increment of the thermal conductivity of the wall. This increment is signifi-
cant in those cases (that are often very frequent) which utilize grout injections or grout injections
and reinforced plaster. However, it is negligible when using reinforcement techniques that include
insertion of artificial diatonoi for increasing the connection between multi-leaf masonry walls.

It was possible to constitute a catalogue of outer walls that have up-to-date thermal properties in
function of the structural intervention and of the energy efficiency improvement associated with it.
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VIK: 693.2:624

MABXKYI KAM KABATJIN KNIJIOK YHJIAPUJIA ITACCUB KYEIII HCUTHII
TU3UMJIAPUHU TAJIKUK KMJINII HATUKACUJIA MAKBYJI ®A30BUH-
XAJKMHUHN EYAMJIAPHU INAKJIJTAHTAPUII

Maructp: Hypmaro Komunxon KosumaxoHnoBu4
Tashkent institute of architecture and construction

AHHOTauus. Makoiaga KaM KaBaTiIu KUIUIOK yiJIapuaa MacCHB KyEl HCUTHIN TU3UMIIApUHH
TaJIKMK KWINII HaTWKacuaa MakOyn (pa3oBHH-XaKMHUHM edMMIIapHH IAaK/UTAHTHPHII yCyJIapu
MHCOJUIAp €pamMujia EPUTHIITAH

Kanur cy3nap: Ky€m »Heprusic, HMCCUK SIIUK, KypwWiIMa, aKKyMYJSILUs, OSKJICNTHKA,
TeIMOKYPHUIMA, HHIUTHK aKKyMYJISIIUSL.

AHHOTauusi. B crarbe npuBeAEHB NpPUMEPHl METOJO0B (POPMUPOBAHHS ONTHMAIBHBIX
MIPOCTPAHCTBEHHO-O0BEMHBIX DEUICHHH B pe3yJbTaTe WCCIEJAOBAaHUS CHUCTEM MAaCCHBHOTO
COJTHEYHOTO OTOIIJICHHSI B MAJIOITAXKHBIX CEIbCKUX JIOMaX.

Ki1ro4eBble cJI0Ba: COTHEYHAS SHEPTUsl, TOPSYNH ALIHK, yCTPOHCTBO, aKKYMYJISTOD, SKJIHUIITHKA,
COJIHEYHOE YCTPOHCTBO, TOJJOBOW aKKyMYIISATOD.

Annotation. The article provides examples of methods for the formation of optimal spatial-
volumetric solutions as a result of the study of passive solar heating systems in low-rise rural
houses.

Key words: solar energy, hot box, device, battery, ecliptic, solar device, annual battery.

Kupum. Y36eKiCTOHHUHT MKJINM IApOUTH/IA &3 KyHJIApH XKyIa MCCHK, KMII KYHIIAp COBYK
o6ynagu. Illynunr yuyn €3 ¢acnuiga XOHalNapHM CaJKMH KWIMII Ba KHII BaKTUAA HCHUTHII
3apyp Oynu6 komamu. Kam KaBaTiu KUILIOK yiIapuja MCHTHIN Ba COBHTHUII WIUIApUAA KyEIl
SHEeprusAcuAan (GoHmaTaHuIl XajK XYXKalIuTuga MyXUM axamustra sra. UykHu, OWHOIapHH
ueutuinra kymiad xasuwiMa énunrmiapu capd Oynmmoxna. Kyémr sueprusicunan doiigananuo,
KaswiMa EKUIIFUIIAPUHN TEXAll MyMKHH.

Kyéur sneprusicunan ¢oiinananu0 yiiapHU UCUTHUII Ba COBUTHUIILIA TYPIH XHI KypuiMaap
unarunaan. by Kypunmanapaan Ky€ur cyB ucuTruwiapuaa GpoiganaHuniHu Kapad YnKaiIuK.

Harmxa. Vit TOMMHUHT j)kaHyOra Kaparan HMIIa0 tomonura ropuzontra 50° Oypyak octuaa
VpHaTWIraH MCCHUK SIIUK TUMUIArd KyE€ll CyB HCHUTTHYM KyE€Il SHEPTUACHHU HCCUKIMKKA
almaHTUpUIIra Xu3mar Kwiaad. Ky€m Hyprnapu «HCCHK SIUMK»HUHT OWHAJIM TOMOHHWJAH
KypUJIMaHUHT W4Hra YTud, yHUHT KOpa paHrra Oysiral KO30HU1a I0TUIaId Ba KO3OHHUHT HUHTa
oku0 kupaérran temmneparypacu 12-14°C 6ynran cyBHM ncura 6onntaiian. by cyB yiHUHT mmnura
Ba J€BOpJapura ypHartwirad Tpybanapaan okuO ytumuaa xoHanap ucuiian. CyB HCUTIHYAArH
uccuk cyBHUHT Temneparypacu 60-70°C ra tenr 6ynaau (1-pacm). Arap XOHaAaHH HCHUTHII JIO3UM
OYmmaii KoJica, MCHTaH CyB YWHHMHT TIO/IBAJINIa YPHATHIITAH 0aK akKKyMyJISTOp/a iuFuia Oopaiy.
Wurunran uccuk CcyBJiaH XaBo OyimyT Oyiran KyHiaapaa €ku keyacu GpoijaiaHuil MyMKHH.

N>

\\ iosyl{ cyB g
-
i T
:‘ Ir @ [T
bak akkymyiaTop 1- pacm.
a- UCCUK CyB YUYH
0- COBYK CyB Y4yH
ISBN 978-9952-8405-4-4 June|2021



Integration into the world and connection of sciences | UHTerpanusi B MHp M CBSI3b HayK |
Diinyaya inteqrasiya vo elmlorin slaqasi

Huxost Ky€m sHeprusici CyBHHM MCHUTHII Y4YyH eTapiu Oynamail Koiarania €HWIFM OWiaH
NIUIARIUral KypuiaMa MIIra TyIHpUIaau.

E3 BakTHma Kypuiama KyHy3 KyHH HCCHK CyB OMIIaH TabMMHIIAII Ba OOIIKA TypIH SXTHEKIAP
YUYH UILIaTUIaaH.

Keuacu KypuiMaHMHT OlfHa OMJIaH KOIJIaHTaH CUPTUAAH IONKA KaTjiaM KHJINO CyB OKU3MIAIu.
Harmwxkana, cyB Oyrnanaérranga coBuO Ttemmeparypacu 12-14 °C rasa macasau (arpod
temneparypacu 20°C naH omuk Oyncana) Ba COBYK CYB YUyH MyJDKaJUIaHTaH 0aK-aKKyMyJsaTopaa
Tyrmnanagn. CoBUTaH CyB Hacoc €paaMuaa OWMHONAPHM COBHTHII CHCTEMacura roOOpHIIaif.
CoButnim cucremacu cudaryia yWHUHT LMK Ba JEBOpJIapUra YpHATWITaH TpyOajapaaH
¢doitnananmnany. Hlynnait kunub Ky€m KypuiMacuIaH Kedacu COBUTHIL YUyH (oiaanaHuianm.
AKKyMyJISILUSUIAHTaH COBYK CYBHU KYHAY3M HAcOC OpPKald OKOpHra YuKapuiuO, KuIjaa
XOHAJIApPHU MCUTHUIL, €3/1a COBUTHILAA (hOM1anaHuIaIn.

Taxpubanap kypcaraguku, KypuiManuHT | M? cuptuiaH Wun naBomuaa 550 x 10° kkan
WCCUKIUK onuinl MyMKuH. by sca 400 kr kyMupHH €KKaHIard aXpaind YUKKAH HCCUKIUK
MUKJIOpUra TEHIJUP.

Kyém osHeprusicu MHUKIOpH KaTTa OyiMIIMIra KapamacJaH YyHJIAH aMajuil Mmakcajiapnaa
(ol mamaHUIITHUAT OUp KaHYa KHHWHYUIMKIApPH XaM 0op.

bupuHunnan, Ky€m HypHu ep LIapuHUHT OyTyH carxy Oyiuya coumnaau. YHUHI KyBBaTHHH
OLIMPUII YYYH KOHILIEHTpaTopiap €pramuaa Oupop KWYMK fo3ara Huruim 3apyp. MKkuHUMAaH,
Ky&I sKiIenTrKa Oyiuyda iui 1aBoMu KYpHUHMa Xapakar KWUIaau, HaTHKaa YHUHT OFUII Oypyaru
0 =+23°27" nan 6 = -23° 27! raya y3rapanau.

1->xaaBasija YHUHT oiutap OViinya y3rapuiiy KeITHPUIITaH.

Kymmap 5a ofap 22.X11 15/1 1911 2211
d 230271 219301 119391 100371
K{;‘fap Ba 30.1Y 16.Y 22.Y1 15. YII 18. YIII
itnap
d 1149 451 1199 05! 123071 21320 | 13908

yHu aifTyuin KepakKu, KyEMHUHT OFUIL Oypuaru y3rapud Typraniauru cabdabnu ep ro3ura Ty-
maéTrad PHEPTrus MUKJIOPH XaM y3rapud Typaau. by aca ¥3 HaBOaruaa renuoyiiiap Ba rejmoTe-
IUTMLATApHU UCUTHILTA caji0uil Tabcup Tanu. MkkuHunaas, €3 oiapuaa KyH y30K OYIraHinru
yUyH Ky€LIlaH 3Heprus TyWIMII AaBpd XaMm kyn Oymaau(13 coar naBom stanm). Kum oitnapu
aKCHHYa Ke4a y30K, KyH KUCKa (ep cupTu 9 coaT naBomuaa EpuTinb Typuiaan) Oynaam.

Kum oitnapu KyE€mHuHr ofum Oypuaru Man(uil KHAMaTIapHy OJraHU y4yH YHHHT OanaHi-
JUTY XaM Kamasiid. Jlemak, sHeprus KYIpoK YTCUH YUyH YHHU KaOyil KWIyBYM F03aJTapHUHT FOPU-
30HTIa HUCOATaH KUSUTMKIAPUHU Y3rapTupHO TypHIL Kepak, SbHU Ky€ELI Hypjapura HucOaTaH THK
XoJarra KeJITUPHIL 3apyp.

Arap reilMoKypwiMa THHMK IO3aCMHMHI TOPU3OHTIa HUCOAaTaH KUSUIMTMHM TEXHUK cada-
Onapra kypa y3rapTUpHII MMKOHUSATH OyiMaca, KMII NaiTHa WIIIam y4yH MYJDKaJUIaHTaH
reJIMOKYpUiIMaiap, MacaiaH, reJInoyiiap, FeTMOMCCUKXOHAIAP THHUK F03aIAPUHUHT KUSUIUK Oyp-
YaKJIapy YIa )KOMHUHT reorpapuk KEHIIMrura Kapad kuma o, = ¢ + 9, €31a o= ¢ - 3 ONvHaIu.

E3 olnapujga uiamra MyJpKaJUIaHTaH MOCIaMallapHU, KyMilaZaH, CyB MCHTIMYJIap, MEBa
KypUTTHWIap Ba LIYp CyBAaH 4y4yK CyB OJIMII KypUJIMAJApUHUHI KUAJIUK Oypuyakiapu oaraa
KUYHMK KWINO OTMHAIH.

Kyém sneprusicuian ¢poiaHaHUIIHUHT yYUHYN KAMUMIATH YHUHT 00-XaBora OOFIMKIUTUAND.
JacraBBan Ky€ml SHEprusicd MHUKAOpUTa aTMOC(EepaHMHT TUHUKIWTH TabCHp 3Tagu. Atocde-
paHUHT KY€l HypJapUHU IOTUIIM, COYMIIM Ba KaMTapUIIMHU XUcoOra onud ep ro3acura Tylla-
auraH KucMuHA Qm ra TeHr ne0 omamu3. Arap Ky€m JouMHuiicuHu (aTMocdepa derapacuiaru
mukgopunn) Q0 nmecak, ynap opacuaard OOFIaHUIN Kylnaaruda Oyimaam:

Q =Km- QO
m

K — armocdepanunr THHUKINK K03 UITUEHTH,

m — Ky&uI Hypu yTaguran arMocdepa Maccacu

Masbnymku, aTMOC(hEpaHUHT Macca COHHM KyENTHUHT TOPH30HT/AAH OallaHIIurura OOFIInK, Ma-
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canas, 0=0 0ynranga (Kyém ropuzontaa) m=1 ra tenr oymaau. o=30° 6ynca m = 2, a=90° ( Kyém
3eHuTAa) Oynranaa m =35,4 HU TAIIKWAJ TAIH.

Ep cupTuHHHT reorpaduk KSHIIMTH, MKIMMH, )KOWIAIIUINY Ba OOIIKaiapura Kapab xoitnapaa
OyJTyTNIW KyHJIap acocaH Tyya OylyTiH KyH, KUCMaH OyTyTiu KyHra OyIuHaIu.

I'enmnoTexHuKa HyKTan Ha3apuiaH, TeIMOKypuiIManap y €ku Oy *koiiia OuuK Ba sipuM OYMK KyH-
napHuHr conu 320 Ba yHIaH OpTHK Oyiica, JKy/ia AX1UIM camapa Gepaiu.

Vpra Ocué pecnybnukanapuna, xymianaH, Y 36eKHCTOHHIHT XaHyOUil XyTyAIapua IyHIait
KyHJs1ap coHu iwnura 315-330 Hu Tamkui 3Taau.

E3 oitnapuna reiuoxypunamanapra caiOuil Tabcup dTagurad 4 —4u OMMI YaHT-TY30HJIH IIa-
Mosup. bupuHunaan, KyloK 4aHT-TY30H KyTapuiarasjaa Ky€ul 3HepTUACUHUHI TUHUK lo3ajiapra
TYLIUIIA KaMasi i, UKKUHYKMJIaH, KypUIMAHUHT F03acUra 4aHr YyTupuo Konaau. YaHr katiaamu aca
KypHJIMa Munra Ky€nl SJHEpruscy YTUIINra TYCKUHINK Kniaan. Hatrmxkana Kypuima Xxu3MaTdnia-
PUHUHT KYII BaKTH IIMIIAHU To3ajalra capgiuaHaiu.

Kyém sueprusicunan ¢oiigananumga conup Oynanurad KUHMHUMWIMKIApIAAH OCIIMHYUCH,
YHUHT CYTKa JaBOMU/IA ¥3rapud TYpULIHIUD, SbHU FeITHOKYpUIMaIap MYUra KyH JaBoMua Ky
SHEPruscu YTHO Typca-aa, Keura SKWH SHEPrus YTHIIN TYXTai1u.

Kyém sHeprusicuHy akkyMyssusuiall Myajaatd 4 ra OyauHaau: MWK aKKyMyJsLusIanl,
MYJUJIATIIA aKKYMYJISIHAIAI, CYTKAIM aKKYMYJIAIUSIIALIL, TaBPUi aKKYMYJISIUSIIALL.

Nunnuk akkyMynsinusulall MCCHK Naimiapia Ky€ll SHeprusiCMHU TYmiaad cOBYK MaiTiapia,
MYIIaTId aKKyMyJsinusiam- Ky3aa (3 o 1aBoMuaa) Ky€u sHepruscuHu Tymiad, kumia (3 o
naBoMuaa) poitgananumniiad noopar.

CyTKany akKyMyJsIHUsUIaIia —KMII Ba 6axop oiiiapuia KyHAy31 KypuiMa Huura yTrad Kyem
SHEPTUACHHHUHT OUp KUCMUHM TYTIIa0 Keuacw Ky€mr O0TraHaan cyHT (oiananuiaim.

JaBpuii akkyMmysiusuiaimaa 3-4 KyH JaBoMujia Ky€Il SHEprUsICUHY TYI1a0, Keyacu Ba OyayT-
1M KyHJIapJa yHJaH (GoianaHul, TalllKU XaBO TEMIIEpaTypacu KyTapuiraiaa 3ca akKyMyJsTop-
HM @XpaTHLI Ba 3apyp OyiraHjaa sHa KyIIUII Kepak.

Kyém neutuin cucremanapyuia acocal UKKU XU aKKyMyJsiTopiad ¢oigananmiaam: 1) y3ura
MCCHUKJIMKHU KaOyll KMJIUO OJyBUM — UCCUKJIMK CUFHMITM aKKyMYyJIsiTOpiap, 2) KUMEBHH (M30Tep-
MUK) aKKyMyJIsITopiaap. MICCHKINK CUFIMITH aKKyMYJISITOpIIap/ia UCCUKIIMK TYJIOBYM Moj1a cuda-
TH/Ia TYIPOK, KAPOK TOII, FHUIIT, CyB, OETOH, KyM KaOHJIap MIILTATHIIAIH.

Kenakakna, Ky€m sHEprusiCMHU aKKyMYJSIMSUIAIIHUHT SiHA OMp Ky/lail yCylu yHH MabiyM
Oup OanaHUIMKKA XKOMIAITHPUIITaH Maxcyc CyB XaB3ajlapuaa TYIamaad noopar. ByHuHr yuyx
Ky€ILI 3JeKTPOCTAHIUACH UIIIA0 YMKKAH SHEPrHsIHUHT OUp KHCMHU XUCOOMJIa Maxcyc Hacociap
épramuza CyB MACTKM XaB3aJaH I0KOpUIaru xap3ara ranuiaHagu. Hatmkana CyBHUHT OTEHIMAI
sHepruscu omaau. Keuacu, rokopu XaB3aiaH CyB dJIEKTpOTreHepaTopra yJlaHra TypOuHanap opka-
JIM sIHA MTACTKHU XaB3ara Kyluiaan, TeHepaTop 3JEKTP TOKU UIIad ynkapa Oouiaiau.

Taxxpubanan MabiiyMm OYyiIMIINYA, TEIMOMCCUKXOHA Ba TeIMOKYPUTIUY KaHyOra KapaTwiraH
TUHUK l03aJIapu OMp KaBaT IIvIIa €KW MOJIMATUICH IJIEHKA Oyica, KypuiMa Tesa coByO Koja-
mu. IllyHuHr yuyH OyHAai remoKypuIMaJapHUHT IIUMOJI TOMOHHM Oup Heda KaTiaMmJaH udopar
UCCHUKJIMK XMMOSICH KaTJIaMJIaH, )kKaHyOra KapaTwirad THHUK fo3aj1apy 3ca oup-oupuaan 5-10 cm
XaBO 3a30p/aru MKKM KaBar IIHIIA €KY MOIUATUIIEH IIJIEHKAIN KaTlaMIaH Tal€pianaiy.

I'envonccukxoHa — KypUTTUWIAJaH MYKOTWIAQQUIaH XaMU HMCCUKIW MHUKIOPU KyHujaruda

udoranaHaIu:
¥Q,=Q, +Q,+Q, + Q.

Oy epna:

ZQﬁ — YKaMH NYKOTUIaAUTaH UCCUKIUK MUKJIOPH;

Q_, — IMIla 103a OPKaId HYKOTHIIaIMTaH KCCUKIIMK MUKJIOPH;

Q, — HCCHKXOHAaHUHT THHUK OyJIMaran 103ac OpKajiu HYKOTUIIAMTaH UCCUKIMK MUKIOPH;

Q o — dyHIAMEHT OpKaIu WYKOTUIAAUTaH UCCUKIIUK MUKIOPH;

Q. — TUpKHIIAP OPKAJIM HYKOTHIIJIMTaH UCUKIIMK MUKIOPH.

ByHIlaI/I XOJUTap/a *KaMu F03aJIApHUHT HCCUKIUK y3aTuil ko3¢ durmentu K = 1,2 — 2,9 BT/M*x
K 6¥1ca uccukamk WyKOIUIIM MEHIMAT MAKIOpAa OVIUIINTa SPUIIAIIAIH.

Taxxpubanap KypcaTuIM4ya, TeIMOMCCUKXOHAIAPHUHT THUHUK FO3ajlapy Opacuiard IIuIina
KaTJiaM KaJUHIUTH 4 ¢M Ba 6 CM JIM MTOJMATHIICH TUIEHKA OYJTraH/1a HCCUKINK XaM/la HaMJTUK pe-
KUMIIAPU HOPMaJl OYIIHINUTA SPUILTUIA]IH.

ynnai Kuanb, UCCUKIUK aKKyMYJISTOPJIApH MMACT TEeMIIepaTypaliu reIMOKypuiIManap y4yH,
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XyCyCaH reJIMOyH, FeIMOUCCUKXOHA, TeIMONIAPHUKIIAP YUyH MyXUM pOJib YIHANUH.

Xynoca. FOxopuaa Ky€m sHepTruscHAaH KUIUIOK Xy KaluTuaa, Typap oinap/a, reTuouCCHK-
XOHa Ba Tenoyinap/aa GoiijanaHull coxacuaa MyXuM npooieManapian Oupu-kedacu Ba Oyiry Tiu
KyHJIapJia YIapHUHT HYUard TeMIIEpaTypaHd ONTHUMAN apakajia yuurad Typull Wyiapy Ouian
TAHUIINO YTIUK.

by macana, bupunun HaBOaTAa, FeIMOKYpUIMAaiap/ia UCCUKIIMK aKKyMYJISTOPIapUHU JKOUIal-
TUPHII WyTu OMJIaH amanra omupuiaaan. JleMak mact remmneparypaiu reTnoKypuiIMalIapHUHT Oup
KHCMH Y9yH UCCUKIIMK aKKyMYJISITOpJapy KepaKkiy Ba 3apyp MociaManapJaH XucoOmaHaau, 4yH-
KM IOKOpHU/Ia MUCOJ TapHKacuIa KeATHPWITaH TEMIeparypa Ba KypPHTHUII PEKUMIIAPH KypcaTH-
[IM4a, XaKuKaTaH XaM, UCCUKITUK aKKyMYJISITOpJIapy, KeJacH ajJoXHuaa HCCUKIMK MaHOAW pPOJITUHH
yHHap KaH.

bupuHungaH, KOHKpET 00-XaBO IIAPOMTHUTa, KYpHUJIMAaHUHT MIIJIAll JaBpura, Kaiicu makcasi-
Japra MyJ/DKaJUTaHTAHJIMTUTA, Xa)KMUTa, F03aJlapHHUHT TepPMETHK XOJIaTH Ba Oollkanapra kapad
TaHIaHaau. MacanaH, 6axop oillapy HIIUTAII YYyH MYyJKaJlJIaHTaH TeJTMOUCCUKXOHAIAp YUyH Ty-
MIPOKIIM aKKYMYJISITOPHHHT y3H eTapiu. Jlemak, 6apua Xoiutap Ba KypuiManap Y9yH yMyMUi sro-
Ha TUITHHU TAaBCHUS 3TUII MyaMMO MacaJlaup.

WkkuHYNIaH, HCCUKITMK aKKyMYJISTOPIApUHUHT UKTHCOIUI TOMOHJIAPHTA aJIOXHa YBTHOOD
Oepwuin 3apyp, )KymJIajiaH, KedacH KaWTHO ONMHAIUTaH UCCUKIUK MUKIOPH MCCUKIIMK TallyBYd
XaBOHU MaxOypuil XxapakaTra KeITHPYBUM BEHTWISATOpra capdiiaHaurad SHEprusiaH KaH4a op-
TUK OYNUITUHU XHCOOTa oMU 3apyp. Arap BeHTWISITOpra capdiaHagural SHEPTUsl OJIMHAIUTaH
SHeprusaH OopTHK Oyiica, Kypuiama camapiu XucoOnanmaiiu.

By ypunzaa myHu 3cnatu6 yTHII Kepakku, 6ab3u KypHIMaJIAPHUHT UCCHKIIMK aKKyMYJIsITOpIIa-
puaa, UCUTaH XaBOHUHT IUPKYISAUACH Tabunid, BeHTmwisiTopcu3 Oynanu. [y cababmu, Oynapaa
WCCHKJIMK TYIUTAll YIyH SHEPTrHst capIaHManin.

YyuHungaH, KypuiMa Maxcyc UCCUKIMK aKKyMYJISITOPJIapUHU >KoamTupuml yuyH capg Oy-
JaJUTaH XapakaTJapHU XHUcoOTa Ol 3apyp.

lenuonccukxonanapaan (oigananyBun XyKaldKiIap HIYHH dbTHOOpra ONUIILIAPH 3apypKH,
KaTTHK KMI1a Oy Kypuiamanapza, andarta HCUTHUII BOCUTACH 3JIEKTPOKoopudep Oynuim 3apyp,
aKc XoJyiJa MyJDKajiaH Karra OylraH OMp KYHJIMK COBYK KyN KyHJIMK MEXHATHHU 30€ KETKa3WIIU
MYMKHH.

[ynnait kunmo, KyEm SHEPTHAICH €p F03acHura y3IyKCU3 TylraéTrran Oyncasna, yiaapaaH doiaa-
JAHUIIA XaJIu Kyl MyaMMOJIap MaBxKy/.

doiitaaHWIran agaduéTiap:

1. TS.Ymapos, P.T.Pa60umoB u ap. Mcmnonb3oBaHMe HHU3KOMOTEHLUAIBHBIX COJHEYHBIX
ycraHoBoK. 13a-Bo «®an» AnY3CCP, 2016.

2. ILJI.MuxaiinoB. «['ennorexuuka B mkoie» M3a-so «Ykurysunmy», T. 2017

3. bpunksopt. «ConHeuHas 3Heprus s yenoeka» M3n-so «Oueprus» 2015.

4. b.Aunnepcon. Conneunas sueprust M. Crpoiiusgar, 2012

5. X.Aprun6oes I'ennorexnuka yKyB Kyuianma. YkutyBuu T., 2017

6. BeiienOepr B.b. Ontuka B ycToHOBKax ajsl ucnonb3oBaHust CosbHeuHOW DHepruu M.
O6oponrus. 2015.

7. W3poons I'b. Duepretuka u ee Oymymee M. Dueprus 2016.

DOI http://doi.org/10.37057/A_7 June | 2021
10



Integration into the world and connection of sciences | UHTerpanusi B MUp M CBfI3b HAYK |
Diinyaya inteqrasiya vo elmlorin slaqasi

INVESTIGATION OF SOUND INSULATION OF CURTAIN WALLS IN
RESIDENTIAL BUILDINGS

Master, Farxodov Shuxratilla Faxriddin o’g’li
Tashkent institute of architecture and construction

Annotation. The article describes the location of walls in residential buildings, the location of
curtain walls and how to ensure their sound insulation.

Key words: curtain walls, construction, hemp fiber, aerated concrete, hollow transparent parts.

AnHoTanusi. Makosnaaa Typap->koil OMHOJIapuIa IeBOPIAPHUHT YPHHU, MMapa JEBOPIAPUHUHT
YKOMJIAIIMIIK Ba YJIAPHUHT TOBYII M3OJISIIUACUHA TABMHUHJIAI YCYIIApH KEITHPHIITAH.

Kanur cy3uap: mapaa aeBopiap, KOHCTPYKIIHS, KaHOM TONalapu, FOBAK OCTOH, MYU KOBAaK
maddod neramnap.

AHHoOTAaIUs. B cTaThe 0MrcaHo pacioioKEHUE CTEH B JKUJIBIX IOMAX, PACTIOJI0KEHUE HAaBECHBIX
CTEH M CIIOCOOBI 00ECIIEYeHUS UX 3BYKOU3OJISAIUH.

KiroueBble ¢JI10BAa: HABECHBIC CTECHBI, KOHCTPYKIIHS, KOHOIUISHOE BOJIOKHO, Ta300€TOH,
IyCTOTEJIbIC IPO3PAYHBIC JICTAIH.

Introduction. Architecture has long been known to strive to organize the ideas that exist in
society, to meet the needs of the state and society, in addition to serving functional functions.
Suffice it to recall the famous words of our ancestor Amir Temur: “If in doubt about our power,
look at the buildings we have created.”

In residential buildings, the walls, depending on their function and location, act as an internal
and external barrier, that is, protecting the room from the external environment or separating the
rooms from each other, at the same time they also serve as load-bearing.

Walls are divided into load-bearing and non-load-bearing types. Lifting walls carry the weight
that falls from the structures, fixtures, furniture, and so on above. Both interior and exterior
walls can be load-bearing. The barrier (curtain) walls that divide buildings into smaller rooms
are considered load-bearing. Such walls may also be in the form of suspended walls placed on
foundations or foundation beams, self-supporting and suspended on columns. Suspended walls
will rest on horizontal elements at the height of each floor.

The result. The following rules should be followed when installing curtain walls to improve
their soundproofing properties. First, curtain walls should not be installed directly on a clean floor
level as well as on a floor lag. They are mounted on beams or on reinforced concrete interlocking
slabs. In this case, the mixture is laid under the wall. A soft floor covering is also applied to the
floor where the curtain is attached to the wall to reduce sound transmission.

Care is taken to ensure that the areas where the curtain walls are connected to each other or to
the main walls are tightly bonded. To do this, hemp fibers are stuffed into the cracks and covered
with mud. Curtain walls are made 10-15 mm below the ceiling, hemp fibers are plugged into the
cracks and mud is applied 25-30 mm thick. To fasten the curtains to the ceiling, special rings or
steel plates are inserted between the shutters. For this purpose, 10—-15 mm deep grooves in the
ceiling of the slab with hammers are fastened to the upper rail of the panel frame with nails or
screws to install the plates. (Screws with screws are fastened to the ceiling or wall in 2-3 places
on each side of the walls). If the middle of the curtain wall coincides with the seam between the
intermediate cover plates, then one end of the steel wire is connected to the lifting ring on the
curtain wall, the other end is passed upwards between the intermediate cover plate and fastened
with anchors.

If the curtain walls are mounted steel plates on both sides of the progon beam, the plates are
tightened using bolts. In most cases, methods of attaching the plates to the ceiling or wall structure
using construction pistols are also used.

The vertical interior walls that separate the rooms from each other and are not load-bearing are
called curtain walls.

In residential buildings, curtain walls are also used to support the load falling from the partitions.
Such wall constructions will be based on separate foundations and their solution will be the same
as the solution of load-bearing walls.

Curtain walls will be based on structures (hedges, slabs) that support the inter-storey coverings.
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Curtain walls on the first floor and basement of buildings without basements are mounted on
concrete or brick columns. Curtain walls cannot be installed directly on the floor. Curtain walls
must meet the following requirements: strong, light, sound, vapor and gas impermeable, water
resistant, non-flammable, prepared for surface painting or wallpapering, the surface should be free
of bumps and pits. In residential buildings, curtains are divided into types based on the function of
the walls, separating the rooms, separating the apartments and used in the sanitary rooms. Curtain
walls can be fixed and sliding.

Curtain walls can consist of small or large elements. Curtain walls made of small elements are
assembled at the construction site. Curtain walls, which consist of large elements, are made in
factories and assembled at the construction site. Depending on the material of the curtain walls can
be made of brick, hollow ceramic and lightweight concrete blocks, wood chipboard or wood chips,
panels and blocks made of gypsum, gypsum chipboard, various lightweight and porous concrete,
as well as glass blocks.[3]

The choice of curtain wall types takes into account not only the cost of construction and labor
costs, but also the time spent on construction and the possibility of using local building materials.
For residential buildings, their cost should be 8-10% of the total cost of the building, and the cost
of installation work should be about 15% of the total cost of construction. Installing such a large
panel curtain wall requires 1.5-2 times less labor than installing small-sized gypsum curtain wall
tiles.

Conclusion. When panel curtain walls are used in multi-storey buildings, labor productivity
increases and construction costs decrease.

Brick curtain wall thickness is 2 or % brick thickness. Thickness 2 brick walls should not
exceed 3 m in height and 5 m in length. If the height and length of the room is greater than
the specified dimensions, then after every six rows it is reinforced with long steel sheets with a
thickness of 1.5 mm and a width of 25 mm, located along the horizontal seams. The ends of such
fittings shall be connected to the fittings of the main structure of the building. For curtain walls
with a thickness of % bricks, a wall with a grid of 525-525 mm is formed by means of fittings
placed in horizontal and vertical joints, which increases the stability of the wall.[5]

Curtain walls with a thickness of 90 and 190 mm are made of slag-concrete stones, and ceramic
stones are used for curtain walls with a thickness of 120 mm. In many public buildings, curtain
walls are made of hollow transparent details with various patterns on the inner and outer surfaces.

Such blocks have a beautiful appearance and transmit light well by themselves. Cement mix
and steel reinforcement are also used in the assembly of glass blocks. Profiled glass boards of
various shapes are produced equal to the height of the floor of the building. These elements are
poured between the lower and upper belts, and the seams are filled with special mastic.

The role of thermal insulation materials in ensuring the energy efficiency of buildings is
invaluable. The use of heat-insulating materials reduces the thickness and weight of wall and
barrier structures and saves the consumption of basic building materials (cement, metal, brick).
According to the analysis, the use of heat-insulating materials in the barrier structures of panel and
frame buildings reduces the consumption of steel 1.5-3 times, cement 3-4 times, 1 ton of mineral
wool replaces 7.5 thousand bricks compared to buildings without heat-insulating materials [1]. .
Weight reduction of structures is especially relevant in seismic areas, as it reduces seismic loads
depending on the weight of the buildings.

In the selection of effective heat-insulating materials, attention is paid to their thermal insulation
properties, environmental safety, cost, production volume in our country, technological properties,
service life and other factors.

The analysis shows that a comprehensive approach to the selection of effective heat-retaining
materials in the construction of energy-efficient buildings, and the use of a computer program is
recommended. Therefore, to ensure the energy efficiency of buildings, it is very important to study
new effective heat-retaining materials, especially those made on the basis of local materials and
industrial waste.

Gypsum boards are widely used for heat storage in energy efficient buildings. They are used
on walls and ceilings. Gypsum boards retain heat well and improve acoustic properties. Gypsum
is used in buildings as a stand-alone material and various gypsum products: gypsum plasterboard,
gypsum plasterboard, plywood, etc.

The possibilities of using gypsum materials and materials in construction are not yet fully
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used and it is possible to increase their use in construction. Their widespread use in construction
not only replaces the deficient cement, but also saves energy resources, increases the economic
efficiency of binders and creates energy-saving technologies for their production [2].

Uzbekistan has large reserves of gypsum. Uzbekistan plans to extract 1.8 million tons of
gypsum in 2025. The work of Uzbek scientists in the field of gypsum binders is recognized
abroad. However, the production and application of gypsum binders and materials based on them
is not sufficient. At the industrial level, mainly low-grade gypsum and a small amount for special
purposes - high-strength gypsum and gypsum cement cement binder are produced. The market of
construction materials is dominated by expensive gypsum products produced abroad.

Therefore, the issue of production of artificial decorative tiles from competitive composite
materials using waste based on low-grade construction gypsum is very relevant.

Artificial fillers - slag, perlite, vermiculite, agliporite, polystyrene foam, etc. to reduce gypsum
consumption in production conditions. used. The use of industrial and agricultural wastes instead
of these fillers is economically and environmentally efficient.
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UDK:178.612
MODELING THE INTERACTION OF THE BUILDING WITH THE GROUND IN
THE CALCULATION OF SEISMIC FORCE

Magistr: Orolov Ulugbek Abdimurod 0’g’li
Tashkent institute of architecture and construction

AHHOTauusi. B crarbe M3m0oXKeHa METOIMKA OIPENCIICHUS yCHJIMH, BO3HUKAIOUIMX B dJe-
MEHTaxX KOHCTPYKUIHH BBICOTHOTO 3/IaHUS MPU CEUCMUYECKOM BO3AeicTBHHU. C HCIOIB30BaHU-
€M CTaHJAPTHBIX BBIYUCIUTEIBHBIX MPOIEAYP METONA KOHEYHBIX AJIIEMEHTOB B MPOTPAMMHOM
xomruiekce [IK SCAD Office SCAD Soft nmpoBeneHo 4uclieHHOE MOJEIUPOBAHUE HATPY30K,
BO3HUKAIOIIUX B AJIEMEHTaX KOHCTPYKIUHU MATHAALUATHUAITAXKHOTO 3/1aHUSI B PE3yJbTaTe CeicMu-
YECKOTO BO3JCHCTBUA. YCTaHOBIICHBI 3aKOHOMEPHOCTU paclpesiesieHus] yCUIui 1 aedopmariuii
B 2JIEMEHTaX KOHCTPYKIIMM B 3aBUCHMOCTH OT 3Ta)ka 3JaHHS

KiroueBble ci1oBa: celicMUYeCKHe Harpy3Kd, METO KOHEUHBIX AJIEMEHTOB, MaTeMaTn4ecKast
MOJIEJTb, CTPOU-TEJIBHBII 00BEKT, MOACTHUPOBAHHUE.

Annotation. The article describes the methodology for determining the forces arising in the
structural elements of a high-rise building under seismic action. Using the standard computational
procedures of the finite element method in the SCAD Office SCAD Soft software package, the
numerical simulation of the loads arising in the structural elements of a fifteen-story building
as a result of seismic action was carried out. The regularities of the distribution of forces
and deformations in the structural elements depending on the floor of the building have been
established.

Key words: seismic loads, finite element method, mathematical model, construction object,
modeling.

Annotatsiya. Maqolada seysmik ta’sir ostida ko’p qavatli binoning konstruktiv elementlarida
paydo bo’ladigan kuchlarni aniqlash metodologiyasi tasvirlangan. SCAD Office SCAD Soft
dasturiy ta’minot to’plamida cheklangan elementlar usulining standart hisoblash protseduralari
yordamida seysmik ta’sir natijasida o’n besh qavatli binoning konstruktiv elementlarida paydo
bo’ladigan yuklarning sonli simulyatsiyasi amalga oshirildi. Bino qavatiga qarab konstruktiv
elementlarda kuchlar va deformatsiyalarning tagsimlanish qonuniyatlari aniqlangan.

Kalit so’zlar: seysmik yuklamalar, cheklangan element usuli, matematik model, qurilish
ob’ekti, modellashtirish.

Introduction. Seismic zones with an earthquake intensity of 7-9 points make up about 30%
of our country. In conditions of seismic activity, when choosing the parameters of buildings
under construction, it is necessary to take into account the recommendations for choosing a
construction site, design and planning solutions, which are reflected in the KMK set of rules
[1,2].

The results of scientific research or adopted technical solutions must be confirmed in practice,
experimentally. This is especially important when solving such a responsible and complex problem
as determining the parameters of loads on structural elements of structures under seismic loads.

Natural experiments for modeling seismic processes are too expensive and do not always
allow the required range of variation of factors to be realized.

In physical modeling, special stands are used, which significantly reduce the cost of conducting
an experiment in comparison with field studies [3]. The parameters of the simulated objects and
processes are determined on the basis of the theory of similarity and give adequate results.
However, physical modeling also requires significant expenditures of both time and money in
the study of new design solutions or significant changes in the parameters of existing models.

In addition, the physical implementation of seismic impacts is extremely difficult due to the
high uncertainty of their parameters: spectral composition, duration of impact, direction, etc.

Computer modeling is more expedient, since it allows to reduce the labor intensity and cost
of the experiment, to implement any parameters of seismic impact [4].

The calculation of seismic loads on buildings must be performed for two cases [5]:

a) calculation of buildings based on the condition of the absence of complete or partial loss
of operational properties under seismic loads corresponding to the level of the design basis
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earthquake. Deformations of structural elements must correspond to the elastic deformation area;

b) calculation of loads in load-bearing elements of structures in the area of brittle fractures un-
der an impact corresponding to the level of the maximum design earthquake.

As a rule, seismic loads have a complex spatial direction. But for construction projects with
simple design solutions, it is allowed to take into account seismic loads in the horizontal plane.
The force corresponding to the i-th form of natural vibrations of the structure and applied to the
k-th point of the design model in the direction of the j-th generalized coordinate of the system [5].

Sae= KoK1Sgu

Ky K, — where and are the coefficients, respectively, taking into account the purpose and allow-
able damage to buildings [1];

57 - force of seismic action on a building in the elastic area of deformation of structural ele-
ments for the i-th form of natural vibrations of a construction object:

S:k = Hm-:{AKA.IBKmnik

& ~ where is the acceleration of gravity; gm), — is the mass of a structural element of the struc-
ture reduced to point k along the j-th generalized coordinate; - coefficient depending on the design
seismicity; - coefficient taking into account combinations of seismic intensity; - amplitude rise
factor; - coefficient of energy dissipation by the building; - coefficient depending on the vibration
mode and the point of load application in the direction of the j-th generalized coordinate [1].

Complex structural, planning and spatial forms of modern building objects complicate their
mathematical modeling. The description of the behavior of such complex systems with a large
number of degrees of freedom is possible using a system of differential equations of the appropri-
ate order, the solution of which requires enormous computing power [6].

It is much more convenient to calculate complex spatial systems using computer programs that
solve problems using the finite element method. Let’s consider the calculation of seismic effects
on a building in the SCAD Office SCAD Soft software package.

To calculate the parameters of dynamic processes occurring in a building under the action of
seismic loads, it is necessary to build a three-dimensional model and break it down into finite ele-
ments [7, 8].

Then a set of parameters of seismic action and dynamic loads is determined, which determine
the oscillatory processes, taking into account the inertial forces applied to the nodal points of
the model. The direction of the applied forces and loads must correspond to the boundary condi-
tions and degrees of freedom. As an example, consider a monolithic fifteen-story building with no
beamed ceilings, the finite element model of which is shown in figure 1.
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Figure 2 - Finite element model of a 15-storey building in the PC program SCAD Office SCAD Soft.
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The building has a height of 52.5 m and consists of 48 free-standing columns and sections of
stiffening diaphragms. The foundation is made in the form of a reinforced monolithic reinforced
concrete slab 1000 mm thick. The thickness of the interfloor monolithic reinforced concrete floors
1s 200 mm. Stiffness diaphragms 200 mm thick, column section 500 x 500 mm. Reinforcing bars
of class A400, concrete of class B25 are adopted as reinforcement elements. The outer walls are
made of energy-efficient foam concrete blocks, are self-supporting and are not conventionally
shown on the model.

The estimated intensity of seismic impacts ranged from 7 to 9 points. The design basis earth-
quake was taken to be the maximum level of seismic effects with a recurrence period of once every
100 years (map OSR-2012 A). The maximum design earthquake is the maximum level of seismic
impacts with a recurrence period of once every 500 years (map OSR-2012 B).

The SCAD Office SCAD Soft software package allows you to visualize the calculation results
(Fig. 3) using color data representation (heat map), thanks to which you can easily identify the
most loaded structural elements.

The simulation results are shown in Fig. 2.
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Figure 2 - Visual representation of stresses and displacements in structural elements using a heat map.

The analysis of the obtained dependencies shows that when a seismic effect occurs, the main
efforts are taken by the first floor of the building. This allows us to conclude that it is necessary
to structurally strengthen this part of the structure. A characteristic feature of the force diagram is
the alternating nature of the loads in the structural elements, which is explained by their inertial
characteristics.

An analysis of the displacements of structural elements across floors shows that the main dis-
placements, and, consequently, deformations of structural elements occur on the first two floors of
the building. Further change in displacements for all other floors of the building does not exceed
10%. Thus, the paper presents a methodology for determining the forces arising in the elements
of the building structure under seismic action. Using the standard computational procedures of the
finite element method in the SCAD Office SCAD Soft software package, the numerical modeling
of the loads arising in the structural elements of a fifteen-story building as a result of seismic ac-
tion has been carried out. The main efforts arise in the structural elements of the first floor, which
determines the need for structural reinforcement of this part of the building. The main movements
of structural elements occur on the first two floors of the building.
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DEVELOPMENT OF WAYS TO INCREASE THE ENERGY EFFICIENCY OF
RESIDENTIAL BUILDINGS WITH REINFORCED CONCRETE EXTERIOR WALLS

Magistr: Babaqulova Umida Karimovna
Tashkent institute of architecture and construction

Annotation. Methods of developing ways to increase the energy efficiency of residential
buildings with reinforced concrete construction of external walls are described.

AHHoTanus. Tamky neBopaapHu TEMUPOETOH KOHCTPYKUUSIIN Typap-Koi OMHOJIapH SHEPTus
caMapaZopIUIHHU OIIUPHUII HYIIaprHN HIUTA0 YUKW YCYIUTapy EpUTHIITaH.

Kanur cy3aap: arpod-MyXuT, MyXaHANCIUK TH3UMIIAPH, HCCUKIIUK MyX0(ha3acH, IKKa TapTuo,
JI€BOPJIAPHUHT TIEPUMETPH.

AnHoranus. Onucanbl METONbI pa3paboTKU CIIOCOO0B MOBBIMICHHS YHEPTOd(HHEKTUBHOCTH
KWIIBIX JOMOB C JK€JI€300€TOHHOW KOHCTPYKITUEH HAPYKHBIX CTEH.

Introduction. We carried out the research of reinforced concrete columns without the transverse
reinforcement to get experimental data about load bearing capacity, crack resistance and deforma-
tion of the following structures.

24 experimental samples were made and tested. The main factors, which influgaced on the
work of the elements under load, were: thicl’é?ess of the é‘oncrete protective layer éﬂl cm, 5 cm
and 7 cm; percent of elements reinforcement “=1.69% (422 A500) and F=3 74% (4728 A500);
relative eccentricity of external force — ep /i = 0 — central compression, eo /A = 0.15 — off-center
compression with the application of compressive force at the border of element’s core of the
section.

It is necessary to note, that when tested the samples without the transverse reinforcement, the
fragile, explosion-like destruction was observed, then with the elements of the traditional structure.
The results of the conducted experimental research allowed to analyze the influence of different
factors on the bearing capacity of compressed reinforced concrete elements.

Increasing the eccentricity of external force, the bearing capacity of all experimental elements
reduces. At the same time, the degree of the bearing capacity depends significantly on the percent
of reinforcement and the thickness of the protective layer of concrete.

The experiments have shown, that the bearing capacity of reinforced concrete bars with the
increased protective layer up to 5 cm and without the transverse reinforcement with the central
compression of the@columns reduced up to 16.2% (with the fittings 4722 A500) and up to 15%
(with the fittings 4~ 28 A500). The columns with increased thickness of the protective layer up
to 7 cm and without the transverse reinforcement showed nearly a full alignment of the bearing
capacity and the traditional structures. The columns, tested by the eccentricity eo /4=0.15, showed
the same results. In the bars with 4=1.69% without the transverse reinforcement and with the
thickness of the protective layer 5 cm there was a reduction of the bearing capacity for 11%, but
with ©=2.74% the reduction was only 7%. (Table 1).

Table 1
Sw NoxN ;:I: max 107 e x 10F fim B MR
Nuiry [

C3-22-0 Efe] 1 1 E 0.158 1R
C3-22-0 3100 0538 13 0 0.582 316
Cr-12-0 3580 ] 132 -1 0.241 3314
C3-E-0 13 ITED 1 T2 - - M1
C3-X2-0135 2500 [k 189 - - 1z
CT-X2-015 2800 L7 287 - - e
C3-25-0 41X 1 280 4 0.131 3314
C3-25-0 3500 QSR 180 - 0.383 e
C-2E-0 4180 1La13 233 47 0.184 332
C3-2E-0135 200 1 34 - - 2
CH-2E015 210 031 o) - - 3B
C7-2E-0,13 2200 1 54 - - kil |
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The columns were of the square section with 300 mm high and wide. The length of the element
is 1800 mm.

The experimental samples-columns were reinforced with rods, A500 grade, diameter 22 mm
and 28 mm. For transverse reinforcement for traditional structures the fittings were used of Bp-500
grade, diameter 6 mm in the form of welded closed clamps. The whole longitudinal reinforcement
in the elements of the traditional structures was situated near the elements edges with the protective
layer of 3 cm, besides the transverse reinforcement in the form of closed clamps along the whole
length of the column was installed. In other experimental structures (with increased protective
layer of concrete) the transverse reinforcement was made in the form of nets from fittings 6 Bp500
only at the end section of the element. The longitudinal reinforcement (nets and clamps) was made
by means of contact welding.

A set of architectural and technical measures to increase the energy efficiency of residential
buildings provides rational solutions for spatial planning for homes, heat-treated design of
external barriers, engineering systems, control and measurement devices, as well as the use of
non-traditional heat sources.

Volumetric planning decisions of residential buildings have a significant impact on their energy
efficiency. First of all, it is necessary to pay attention to the height (number of floors) of multi-
storey buildings. Research by local scientists has shown that multi-storey residential buildings are
exposed to special environmental influences that lead to an increase in heat loss.

Many architectural-planning solutions of individual projects of elite residential buildings and
complexes provide 1-2 doors for access to apartments, which is in line with the recommendations.
The additional door device not only provides proper ventilation regime, but also reduces heat loss
by the rooms of the apartment and protects the population (residents) from excessive noise [1, 2].

Given the wind loads in low-rise buildings, in the urban decision it is advisable to install wind-
resistant residential buildings with a decrease in the number of floors of residential buildings on
the wind-protected side, which provides thermal protection of wind-resistant houses. The use of
«indoor» courtyards for protection from wind, highways and street noise leads to heat savings [2,
3].

Low-rise houses are not considered heat-saving due to the size of the surface of the external
barriers, as well as their specificity relative to the size of the buildings.

In this regard, modern normative documents include an indicator such as the coefficient of
compactness, which is the ratio of the area of external barriers to the heated volume of the building.
In addition, the standards distribute the allowable energy consumption for heating residential
buildings depending on the multi-storey buildings. For these indicators, 9—16-storey multi-storey
buildings are preferred [4; 64-p.].

With reasonable compactness, the so-called wide-body houses are described. Such houses can
reduce heat loss, the microclimate in them is more stable, less sensitive to wind «blows» and
cooling the rooms of apartments. Therefore, where possible, efforts should be made to expand
the area of the designed residential building, as this will reduce heat loss due to the improvement
of the compactness coefficient. In the development of individual projects, other architectural-
planning solutions that ensure the thermal efficiency of the residential building can be proposed. In
particular, there are planning solutions based on the radial arrangement (placement) of apartments
for residential buildings. This method of planning allows you to place more apartments on the floor
(8 to 12) without extending the communications outside the apartment. These solutions reduce
the perimeter of the external walls per unit area of the total area of the house, reduce the length
of external and internal engineering communications, increase the load on the elevators, resulting
in energy savings. With this planning decision, non-residential main corridors or main corridors
outside the apartment can be illuminated with additional light windows [4; Pp. 79-80].

As a planning solution that improves the comfort of living and allows you to keep the heat in
the room, we can recommend reasonable proportions of the length and width of the room. It was
found that the ability of a rectangular room to withstand the effects of external heat was reduced
by half compared to a deep room. In an expanded (large area) room, the temperature regime and
especially radiation (radiation) improves, but at the same time the natural lighting and ventilation
deteriorate. Therefore, the appropriate ratio of the depth and width of the rooms of the buildings
can be obtained in the range of 1.4-1.6. With this ratio, the temperature regime of the rooms
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becomes more stable.

While studying the effect of low temperature on the human body during night sleep, scientists
have proved that air temperature can drop to 14-15 ° C. Such temperature control is achieved by
introducing room-based control of heat input to heating devices.

It is recommended to consider the construction of residential buildings with mandatory natural
light, not with the placement of the stairwell on the outer wall, but with the internal location of the
stairwells and elevator unit, as in the West. This method allows you to directly increase the number
of light facades used for apartments, which in turn increases the number of apartments on the
floors and changes the proportions of the enclosed space with the perimeter of the outer walls in
favor of the latter. In addition, it reduces the heat loss of the building by eliminating uncontrolled
heating space, such as stairs in our residential buildings.[5]

Arranging areas on the roof or on the last two floors of penthouses - separate cottages mounted
on the roof of a multi-storey residential building - leads to a high consumption of heat. A
mandatory attribute of the penthouse is access to the roof through a large terrace (porch) or large
glazed (equipped with a window) area to look around. Because the apartments are located on the
upper floors and are protected from the outside, in some homes glazing is done around the entire
perimeter. Such glazing (glazing) in our climatic conditions leads to the waste of too much energy
for heating and overheating of buildings in summer.

Most of the houses under construction are already being built with glazed loggias or balconies,
which gives a holistic expression of the fagade architecture of the house. Glazing of loggias and
balconies allows to reduce heat consumption. However, it should be borne in mind that glazing
worsens the insulation conditions, reducing the illumination of rooms with natural light by about
30 percent. In addition, the glazing of loggias deprives the room of direct ventilation. Opening part
of the window does not provide full ventilation and ventilation effect.

To increase the thermal efficiency of residential buildings, it is recommended to use architectural
methods such as building orientation to indoor areas, taking into account the predominance of cold
wind of the building, maximum glazing of southern facades and minimum glazing of northern
facades. The specified methods of design and planning should be used in the construction of low-
rise housing. The specified construction techniques and planning solutions should be applied in the
construction of low-rise housing.

In conclusion, it should be noted that in the development of energy-efficient buildings powered
by solar energy, it is important to study in depth the impact of volumetric planning solutions on
energy consumption, skillfully using the thermal protection properties of passive solar heating
system elements.
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RESEARCH ON INCREASING ENERGY EFFICIENCY AS A RESULT OF
CHANGING THE VOLUME HISTORICAL SOLUTION OF A MULTI-STOREY
RESIDENTIAL BUILDING IN TASHKENT

Master, Mamadaliev Zuhriddin Rakhimjanovich
Tashkent institute of architecture and construction

Annotation. The article presents ways to improve energy efficiency as a result of changing the
volumetric historical solution of a multi-storey residential building in Tashkent.

Key words: highway, penthouse, volumetric-historical, elite, loggia, coefficient, environment,
control and measuring.

AHHOTanus. B cTarbe npencraBieHbl ciocoOb! MOBBIIEHNS S3HEPTO3(P(HEKTUBHOCTH B PE3yJib-
TaTe U3MEHEHHsI 00bEMHOI0 HCTOPUYECKOTO PEIICHUSI MHOTOATaKHOTO KHUJIOTO IoMa B TalkeHTe.

KiroueBble c10Ba: MarucTpanib, NIEHTXAyC, 00bEMHO-UCTOPUUECKUN, SIUTHBIN, JIODKUS, KO-
3¢ dunueHT, cpeia, KOHTPOIbHO-U3MEPUTEIbHAS.

AHHoTanus. Ma3kyp Makonana TOIIKEHT HIaXpUAard KyN KaBamid Typap-KOM OMHOHUHT
XKMUN TapXui €YUMUHH Y3rapTUPUIL HATHKACHIa SHEPTHs caMapa 0 IMTHHU OIIMPHUII yCyIlia-
pPH KEITUPUIITAH.

KamuT cy3nap: aBromaructpal, MeHTXayC, XaKMUH-TapXul, 1nTa, JOMKUs, KodpduuueHr,
aTpod-MyXHT, HA30PaT-YIIOB.

Introduction. President of the Republic of Uzbekistan Sh. The new resolution signed by
M.Mirziyoev on April 20, 2017 strengthens the spiritual and moral content of higher education,
instills in the hearts and minds of students the idea of national independence, high spirituality and
devotion to the traditions of humanity of the Uzbek people, their strong immunity and criticism of
foreign ideas. implies the formation of. The resolution provides for the creation of a new generation
of textbooks and their widespread introduction into the higher education system, the provision of
higher education institutions with modern teaching materials and scientific literature. The textbook
describes in detail the achievements of capital construction in the country, especially in the field
of housing, the current state and future plans. Constructive systems of buildings and structures,
volume-historical solutions, their importance and the basis of constructive design are covered in
this direction, taking into account the experience of the construction industry of the Republic,
developed foreign countries.[1]

The set of architectural and technical measures to increase the energy efficiency of residential
buildings provides rational solutions for spatial planning for homes, heat-treated design of exter-
nal barriers, engineering systems, control and measurement devices, as well as the use of non-
traditional heat sources.

Volumetric planning decisions of residential buildings have a significant impact on their energy
efficiency. First of all, it is necessary to pay attention to the height (number of floors) of multi-
storey buildings. Research by local scientists has shown that multi-storey residential buildings are
exposed to special environmental influences that lead to an increase in heat loss.

Many architectural-planning solutions of individual projects of elite residential buildings and
complexes provide 1-2 doors for access to apartments, which is in line with the recommendations.
The additional door device not only provides a proper ventilation regime, but also reduces heat
loss by the rooms of the apartment and protects the population (residents) from excessive noise.

Given the wind loads in low-rise buildings, in the urban decision it is advisable to install wind-
resistant residential buildings with a decrease in the number of floors of residential buildings on
the wind-protected side, which provides thermal protection of wind-resistant houses. The use of
“indoor” courtyards to protect against wind, highways and street noise leads to heat savings [2].

Low-rise houses are not considered heat-saving due to the size of the surface of the external
barriers, as well as their specificity relative to the size of the buildings.

In this regard, modern normative documents include an indicator such as the coefficient of
compactness, which is the ratio of the area of external barriers to the heated volume of the build-
ing. In addition, the standards distribute the allowable energy consumption for heating residential
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buildings depending on the multi-storey buildings. For these indicators, 9-16 storey multi-storey
buildings are preferred [4].

With reasonable compactness, so-called wide-body houses are described. Such houses can re-
duce heat loss, the microclimate in them is more stable, less sensitive to wind “blows” and cooling
the rooms of apartments. Therefore, where possible, efforts should be made to expand the area
of the designed residential building, as this will reduce heat loss due to the improvement of the
compactness coefficient. In the development of individual projects, other architectural-planning
solutions that ensure the thermal efficiency of the residential building can be proposed. In particu-
lar, there are planning solutions based on the radial arrangement (placement) of apartments for
residential buildings. This method of planning allows you to place more apartments on the floor
(8 to 12) without extending the communications outside the apartment. These solutions reduce
the perimeter of the external walls per unit area of the total area of the house, reduce the length
of external and internal engineering communications, increase the load on the elevators, resulting
in energy savings. With this planning decision, non-residential main corridors or main corridors
outside the apartment can be illuminated with additional light windows [3].

As a planning solution that improves living comfort and allows you to keep the heat in the
room, we can recommend reasonable proportions of the length and width of the room. It was
found that the ability of a rectangular room to withstand the effects of external heat was reduced
by half compared to a deep room. In an expanded (large area) room, the temperature regime and
especially radiation (radiation) improves, but at the same time the natural lighting and ventilation
deteriorate. Therefore, the appropriate ratio of the depth and width of the rooms of the buildings
can be obtained in the range of 1.4-1.6. With this ratio, the temperature regime of the rooms be-
comes more stable.

While studying the effects of low temperatures on the human body during night sleep, scientists
have proved that air temperatures can drop to 14-15 ° C [5]. Such temperature control is achieved
by introducing room-based control of heat input to heating devices.

It is recommended to consider the construction of residential buildings with stair rooms and the
internal location of the elevator unit, as in the West, rather than by placing the staircase room on
the outer wall with forced natural light. This method allows you to directly increase the number of
light facades used for apartments, which in turn increases the number of apartments on the floors
and changes the proportions of the enclosed space with the perimeter of the outer walls in favor of
the latter. In addition, it reduces the heat loss of the building by eliminating uncontrolled heating
space, such as stairs in our residential buildings [4].

Arranging areas on the roof or on the last two floors of penthouses - separate cottages mounted
on the roof of a multi-storey residential building - leads to a high consumption of heat. A manda-
tory attribute of the penthouse is access to the roof through a large terrace (porch) or large glazed
(equipped with a window) area to look around. Because the apartments are located on the upper
floors and are protected from the outside, in some homes glazing is done around the entire perim-
eter. Such glazing (glazing) in our climatic conditions leads to the waste of too much energy for
heating and overheating of buildings in summer.

Most of the houses under construction are already built with glazed loggias or balconies, which
gives a holistic expression of the facade architecture of the house. Glazing of loggias and balconies
allows to reduce heat consumption. However, it should be borne in mind that glazing worsens the
insulation conditions, reducing the illumination of rooms with natural light by about 30 percent. In
addition, the glazing of loggias deprives the room of direct ventilation. Opening part of the win-
dow does not provide full ventilation and ventilation effect.

To increase the thermal efficiency of residential buildings, it is recommended to use architectural
methods such as orientation of the building to the primitive areas, taking into account the
predominance of cold wind of the building, the maximum glazing of the southern facades and
the minimum glazing of the northern facades [6]. The specified methods of design and planning
should be used in the construction of low-rise housing. The specified construction techniques and
planning solutions should be applied in the construction of low-rise housing.

In conclusion, it should be noted that in the development of solar-powered energy-efficient
buildings, it is important to thoroughly study the impact of volumetric planning solutions on
energy consumption, skillfully using the thermal protection properties of passive solar heating
system elements.
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UDK: 612.004
THEORETICAL AND PRACTICAL EXPERIMENTAL STUDY OF SOUND
INSULATION OF WOODEN FLOOR CIVIL BUILDINGS

Magistr: Ubaydullaev Mirjalol Khudoyberdievich
Tashkent institute of architecture and construction

Annotation. The article presents the results of acoustic tests for uninsulated and mineral
wool insulated floors. First, the study results were analyzed for single-digit acoustic isolations.
These results were compared with the standards and findings described by other researchers. The
conclusions described in this article allow an evaluation of the acoustic insulation system applied.

Key words: sealant, acoustics, panel edges, leveling, reconstruction, single-layer and multi-
layer, anchors, slabs.

AHHOTauus. B cTarbe npecTaBieHbl pe3ylibTaThl aKy CTUYE CKUX UCTIBITAHUN HEM30JIMPOBAHHBIX
W YTEIUICHHBIX TIOJOB W3 MHHEpajdbHON Barbl. CHavanma pe3yabTaThl HCCIENOBAHUS OBLIH
MPOAHAIM3UPOBAHbl HA TMpPEIMET OJHO3HAUYHOW AaKyCTHUECKOW H30JSAIUU. OTH Pe3yNbTaThl
CpaBHUBAJIMCH CO CTAHAPTAMH ¥ BBIBOJIAMH, OITMCAHHBIMHU JIPYTHMHU HCCIIE0BATEISIMU. BBIBOIBI,
W3JI0)KEHHBIC B 3TOU CTAThE, MO3BOJISIOT OIICHUTh MPUMEHSEMYIO CUCTEMY 3BYKOU3OJISIIUH.

KiroueBble cjioBa: TrepMeTHK, aKyCTHKa, peOpa MaHenei, BEIpaBHUBAHUS, PEKOHCTPYKIIHUS,
OJIHOCJIOMHBIE U MHOTOCJIOMHBIE, aHKEPBI, TUTUTHI.

AHHoTanus. Makonajia n3oisuysylaHMaral Xxamaa MUHepas naxra OuiaH U30JsIus KUJIMHTaH
MOJUIAp YYYH aKyCTHK CHHOBJIAp HATIKATAPH KENTUPUITaH. BUpHHUYNIaH, TaAKHKOT HATHKaIapH
OuTTa pakamyIM aKyCTHUK HM3OJSIUsIIapu OYVinYa TaxIwl KWIMHIWA. YOy HaTwbkaiap Oormka
TaJKUKOTYMIAp TOMOHHJIAH TaBCU(MIaHTaH CTaHIApTIap Ba TOMMJIMAlap OWJIaH TaKKOCITaHIH.
Y0y Makosiajga TacBHpIIAHTaH Xyjlocanap KYJUITAHWIAIUraH aKyCTHK H30JSIIHS TU3UMUHH
Oaxomnamira UMKOH OepaH.

KamuT cy3aap: repMeTHk, aKycTMka, MaHeld KOBYpFalapH, opaénManap, peKOHCTPYKIIHS
KWJIHI, OUp Ba KYTI POJIETIIH, aHKep, IUTUTAaap.

Introduction. External walls, like all other envelopes in the building, including floors, are
subjected to lateral sound transmission [1]. Acoustic insulation of buildings has an impact on the
living comfort of people staying in these buildings. The said problem has been recently given
more consideration along with the issue of heat transport, e.g. for mineral wool insulation [2].
Similar considerations regarding the correlation of thermal resistance and acoustic insulation were
conducted by Nurzynski [3]. Apart from the acoustic insulation against airborne sounds, the comfort
of people in buildings, including work and rest, greatly depends also on the acoustic insulation
against impact sounds. The acoustic isolation against impact sounds is described by means of
a single-number index describing a specific kind of “averaging” from all tertiary frequencies. It
turns out, however, as described by Oqvist et al. [4] that even when the single-number rating by
means of the Ln,w,R index is positive, the sounds generated by walking, i.e. within the frequency
range of 20-50 Hz, can be very wearying. Such problems can occur in light structures [5]. Since
in many countries buildings with wooden floors are still used, the problem of acoustics is being
investigated all the time. Therefore, the authors of this publication decided to present the impact
exerted by the application of mineral wool on improving the acoustic insulation of wooden floors.

Acoustic insulation of the wooden floor.

Acoustic insulation of floors is determined both against airborne sounds and against impact
sounds. For airborne sounds, we investigate the design index for the assessment of sound reduc-
tion, which is expressed by the following formula (1):

R, =R, —2[dB] (1)

It is reccommended to accept the value of RA4,1 as determined on the basis of laboratory tests [6].
For impact sounds, we investigate the weighted index of normalized impact noise level Ln, w, R.
On the basis of his own analyses and available Polish literature, Dulak in his work [6] described
the values of sound reduction indexes of exemplary wooden upper floor solutions, as shown in
figure 1.
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Figure 1. Exemplary solutions of wooden floors 1) particle board 22+24 mm thick, 2) wooden
beams, e.g. 120/180, 3) mineral wool in mats with the thickness of approx. half the height of the
beams, 4) wooden battens, e.g. 50/30, 5) plasterboard, 6) cold formed sections grate on spring
joints, 7) mineral wool of possibly the lowest dynamic rigidity, e.g. s’<15 MN/m3, 8) dry screed,
e.g. in the form of fiber-cement boards 2x12.5 mm.

The results of the research for the exemplary solutions presented in Figure 1 are quoted in the
work [6]. Sound reduction indexes of the solution a) are respectively: RA1, R is within (20-25
dB), and Ln, w, R within (93, 88 dB). For the solution b) A1, R 36, 41dB RA~=, n, w, R 78, 75dB L
A=. The solution presented in Figl. ¢) has the values A1 2 dB R A~ and n, w 2dB L A= as compared
to the solution b). The solution d) yields the results A1, R 46, 50dB RA~, which compared to the
solution b) gives the average improvement of A1 10 dB R A=~ and n, w 8 15dB L A= —. The solution
e) has the values A1 3 dB RA= and n, w 5dB L A= as compared to the solution d). The solution f)
is within A1, R 42, 57 dB RA=, n, w, R 52, 56dB LA~.

Methodology. The sound insulation tests were carried out for the wooden floor between the
first and the second store in a pre-war multi-family building in Gliwice (Fig. 2).

a) b)

J | | | | |
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Fig. 2. Setup for the in situ tests of acoustic insulation against airborne sounds and impact
sounds:
a) wooden floor b) wooden floor with mineral wool filling.

The research was carried out for two situations. The first situation involved the wooden floor
whereof the cross-section is presented in Figure 2a. The second situation concerned the same floor,
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but with mineral wool thermal insulation of the thickness of 30 cm (Fig. 2b).

To provide the comprehensive evaluation, we present in Table 1 the results of acoustic insula-
tion of the wooden floor without the adaptation and with the adaptation in the form of mineral wool
as thermal insulation.

Table 1.
Results of acoustic insulation against airborne and impact sounds.
Floor Mez}sure.ment Results
direction
Wooden, without adaptation l L’n,w = 68(-1) dB R’A1 =48 dB
Wooden, with adaptation ! L’n,w =51(-1) dB R’A1 =56 dB

We can observe based on Table 1 that the acoustic insulation indexes involving the airborne
sounds and impact sounds have improved significantly. The improvement of acoustic isolation
against airborne sounds is on the level of Al 8 dB R'A= and against impact sound n,w 17 dBL’
A=. It should be noted that after the adaptation, the insulation indexes meet the requirements for
buildings in Poland.

Conclusions Acoustic adaptation of wooden floors fulfills its function to a certain extent. We
recommend introducing acoustic adaptation of the floor to attenuate noise in the range of low
frequencies. The following conclusions can be drawn from this work: 1. The use of 15 cm thick
mineral wool between the floor beams, lowering the ceiling and the use of another layer of 15
cm wool contributed to a significant improvement of the acoustic insulation of the floor against
airborne sounds. 2. The use of the same adaptation as in point 1 allowed us to improve (reduce) the
acoustic insulation index against impact sounds. 3. The improved insulation index against impact
sounds does not allow for the exceeded values involving the sounds from low-frequency range (f
<200 Hz). 4. An acoustic adaptation of the flooring should be applied to improve the indexes for
low frequency sounds.
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YOG‘OCH POLLI FUQARO BINOLARINING QAVATLARARO
YOPMALARINING TOVUSH IZOLYATSIYASINI NAZARIY VA AMALIY
EKSPERIMENTAL TADQIQ ETISH

Magistr, Ubaydullaev Mirjalol Xudoyberdiyevich
Toshkent arxitektura-qurilish instituti

Annotatsiya. Maqolada izolyatsiyalanmagan hamda mineral paxta bilan izolyatsiya qilingan
pollar uchun akustik sinovlar natijalari keltirilgan. Birinchidan, tadqiqot natijalari bitta ragamli
akustik izolyatsiyalari bo‘yicha tahlil qilindi. Ushbu natijalar boshqa tadqiqotchilar tomonidan
tavsiflangan standartlar va topilmalar bilan taqqoslandi. Ushbu maqolada tasvirlangan xulosalar
qo‘llaniladigan akustik izolyatsiya tizimini baholashga imkon beradi.

Kalit so‘zlar: germetik, akustika, panel qovurg‘alari, orayopmalar, rekonstruksiya qilish, bir
va ko‘p prolyotli, anker, plitalar.

Annotaniya. V state predstavlensr rezultater akusticheskix ispsitaniy neizolirovannbix i
uteplennbix polov iz mineralnoy vatel. Snachala rezultater issledovaniya beili proanalizirovanbr
na predmet odnoznachnoy akusticheskoy izolyamii. Oti rezultater sravnivalis so standartami 1
veivodami, opisanneimi drugimi issledovatelyami. Veivodsr, izlojennsle v 3toy state, pozvolyayut
orenit primenyaemuyu sistemu zvukoizolyariii.

Klyuchevebie slova: germetik, akustika, rebra paneley, veiravnivaniya, rekonstrukiriya,
odnosloynsie 1 mnogosloynsie, ankersi, plitbl.

Annotation. The article presents the results of acoustic tests for uninsulated and mineral
wool insulated floors. First, the study results were analyzed for single-digit acoustic isolations.
These results were compared with the standards and findings described by other researchers. The
conclusions described in this article allow an evaluation of the acoustic insulation system applied.

Key words: sealant, acoustics, panel edges, leveling, reconstruction, single-layer and multi-
layer, anchors, slabs.

Kirish. Tashqi devorlar, binoning gavatlararo orayopmalari singari, pollarda ham tovush
izolyatsiyalariga alohida ahamiyat berish kerak bo‘ladi [1]. Binolarning akustik izolatsiyasi ushbu
binolarda turadigan odamlarning yashash sharoitlariga ta’sir qiladi. So‘nggi paytlarda issiqlik
tizimi masalasi bilan bir qatorda masalan. mineral paxta izolyatsiyasini qo‘llash masalasiga
ko‘proq ahamiyat berildi [2]. Issiqlikka qarshiligi va akustik izolyatsiyaning o‘zaro bog‘ligligi
bo‘yicha shunga o‘xshash tadqiqotlarni Nurziski olib bordi [3]. Havodagi tovushlarga qarshi
akustik izolyatsiyadan tashqgari, binolarda odamlarning farovonligi, shu jumladan ish va dam
olish, ta’sirli tovushlarga qarshi akustik izolyatsiyaga ham bog‘liq. Ta’sirli tovushlarga garshi
akustik izolyatsiya barcha uchinchi chastotalardan ma’lum bir “o‘rtacha” turini tavsiflovchi bitta
ragamli indeks yordamida tasvirlangan. Ammo, Nurziski va boshqalarning ta’rifiga ko‘ra, [4]
Ln, w, R indekslari yordamida bitta raqamli ko‘rsatkich ijobiy bo‘lsa ham, yurish natijasida hosil
bo‘lgan tovushlar, ya’ni 20-50 Hz chastota diapazonida juda yuqori eshitilishi mumkin. Bunday
muammolar engil gatlamlarda paydo bo‘lishi mumkin [5]. Ko‘pgina mamlakatlarda hali ham
yog‘och polli binolar ishlatilganligi sababli, akustika muammosi doimo o‘rganib chigilmoqda.
Shu sababli, ushbu maqolada mineral pollarni qo‘llash natijasida yog‘och pollarning akustik
izolatsiyasini yaxshilash usullarini ko‘rstaildi.

Yog‘ochli pollning akustik izolatsiyasi.

Pollarning akustik izolatsiyasi havodagi tovushlarga ham, zarba ta’siriga garshi ham aniqlanadi.
Havodagi tovushlar uchun biz tovushni kamaytirishni baholash uchun loyiha indeksini o‘rganamiz,
bu quyidagi formula (1) bilan ifodalanadi:

R, =R, —2[dB] (1)

Laboratoriya sinovlari asosida aniglangan RA, 1 qiymatini qabul qilish tavsiya etiladi [6]. Ta’sir
tovushlari uchun biz normalizatsiya qilingan shovqin darajasi Ln, w, R. ning tortilgan indeksini
o‘rganamiz, o‘zining tahlillari va mavjud bo‘lgan Polsha adabiyoti asosida Dulak o‘z ishida [6]
namunali yog‘och ustki qismidagi tovushni pasaytirish indekslarining qiymatlarini tasvirlab berdi,
natija 1-rasmda ko‘rsatilgan.
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1-rasm. Yog‘ochli pollarning tovushni pasaytirish indekslari sxemasi 1) 22 + 24 mm qalinlikdagi
zarrachalar taxtasi, 2) yog‘och nurlar, masalan. 120/180, 3) qalinligi taxminan paspaslarda
mineral paxta, 4) yog‘och to‘sinlar, 50/30, 5) gipskarton listlari, 6) prujinali bo‘g‘inlardagi sovuq
shakllangan hududlar, 7) eng past dinamik qat’iylikka ega mineral paxta, s’<15 MN / m3, 8) quruq
to‘sin 2 x 12,5 mm tolali sement plitalari shaklida.

I-rasmda keltirilgan sxemalar bo‘yicha tadqiqot natijalari keltirilgan [6]. A) eritmasining
tovushni kamaytirish ko‘rsatkichlari mos ravishda: RA1, R (20-25 dB) ichida, Ln, w, R (93, 88
dB). Qaror uchun b) A1, R 36, 41dB RA~=, n, w, R 78, 75dB LA=. 1-rasmda keltirilgan sxema
bo‘yicha ¢) A1 2 dB R A= va n, w 2dB L A= qiymatlarga ega b) eritma bilan taqqoslaganda. D)
eritma Al, R 46, 50dB R the natijalarni beradi, bu eritma bilan tagqoslaganda b) o‘rtacha A1 10
dB R A= va n yaxshilanadi, w 8 15dB L A= -. E) eritma d1 eritma bilan taqgqoslaganda A1 3 dB R
A=van, w 5dB L A= qiymatlarga ega. F) eritmasi A1, R 42, 57 dB RA=, n, w, R 52, 56dB L within
ichida.

Natija. Ovoz izolyatsiyasi sinovlari ko‘p xonadonli binoda birinchi va ikkinchi qavatlar
orasidagi yog‘ochli polllar uchun o‘tkazildi (2-rasm).

a) b)
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2-rasm. Havodagi tovushlar va zarba tovushlariga qarshi akustik izolyatsiyani in sinov uchun
o‘rnatish: a) yog‘ochli pol b) mineral paxta bilan to‘ldirilgan yog‘ochli pol.

Tadqiqot ikki holat bo‘yicha o‘tkazildi. Birinchi holat, uning 2-rasmidagi kesmada ko‘rsatilgan
yog‘ochli pol bilan bog‘lig. Ikkinchi holat xuddi shu qavatga tegishli bo‘lgan ammo 30 sm
qalinlikdagi mineral paxta issiqlik izolatsiyasi bilan bog‘liq (2b-rasm).

Keng qamrovli baholashni ta’minlash uchun biz 1-jadvalda yog‘ochli polning akustik
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izolatsiyasini moslashtirmasdan va issiqlik tizimi sifatida mineral paxta qatlamlarini qo‘yishda
hosil bo‘ladigan natijalarini taqdim etamiz.

1-jadval.
Havodagi va zarba tovushlariga qarshi akustik izolyatsiya natijalari
Pollar O‘Ilchov yo‘nalishi Natijalar
Yog‘ochning moslashuvchanligi l L’n,w = 68(-1) dB R’A1 =48 dB
mineral paxta qatlamlari l L’n,w =51(-1) dB R’A1 =56 dB

Biz 1-jadval asosida havodagi tovushlar va zarba tovushlarini o‘z ichiga olgan akustik izolyatsiya
ko‘rsatkichlari sezilarli darajada yaxshilanganligini kuzatishimiz mumkin. Havodagi tovushlarga
qarshi akustik izolyatsiyani yaxshilash A1 8 dB R’A~ darajasida va n, w 17 dBL ° impact ta’sirli
ovozga qarshi. Shuni ta’kidlash kerakki, moslashgandan so‘ng, izolyatsiya indekslari Turar-joy
binolariga qo‘yiladigan talablarga javob beradi.

Xulosa. Yog‘ochli polning akustik moslashuvi 0°z vazifasini ma’lum darajada bajaradi. Past
chastotalar oralig‘ida shovqinni pasaytirish uchun polning akustik moslashuvini joriy qilishni
tavsiya etamiz. Ushbu loyihadan quyidagi xulosalar chiqarilishi mumkin: 1. Pol orasida 15
sm qalinlikdagi mineral paxtani ishlatish, shiftni tushirish va 15 sm paxtali boshqa gatlamdan
foydalanish polning akustik izolatsiyasining sezilarli darajada yaxshilanishiga havodagi
tovushlarga qarshi yordam beradi. 1 va 2-rasmlardagi sxemalarda ko‘rsatilgan tarzda foydalanish
bizni zarba tovushlariga qarshi akustik izolyatsiya indeksini yaxshilashga (kamaytirishga) imkon
berdi. 3. Ta’sirli tovushlarga qarshi izolyatsiyaning yaxshilangan ko‘rsatkichi past chastotali
diapazon (f <200 Hz) tovushlarini o‘z ichiga olgan haddan tashqari qiymatlarga, xarajatlarga
yo‘l qo‘yilmaydi. 4. Past chastotali tovushlar ko‘rsatkichlarini yaxshilash uchun polning akustik
moslashuvi qo‘llanilishiga erishiladi.
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APPLICATION OF SOUND INSULATION OF WALLS WITH SINGLE FRAME
CONSTRUCTION CURTAIN

Master, Jumamurodov Muzaffar son Odilboy
Tashkent institute of architecture and construction

Annotation. The article describes the types of curtain walls, methods of their application and
sound insulation processes. The experience of foreign scientists is cited as an example.

Key words: fixed curtain wall, movable curtain wall, sound insulation index, vibrated curtain
wall, harmonic curtain wall, pantograph.

AHHOTanus1. B craThe onucanbl BUIBI HABECHBIX CTEH, CIOCOOBI UX MPUMEHEHHSI U TIPOIIECCHI
IIYMOU3O0JISAIMK. B KauecTBe nprMepa MpUBOIUTCS OMBIT 3apyOCIKHBIX YUCHBIX.

KirueBble cjioBa: HeCheMHas HaBECHAas CTCHA, MOJBIDKHAS HABECHAs CTEHA, MOKa3arelb
3BYKOM3OJISIIIAK, BUOpOKaTaHas HABECHAsl CTeHA, TApMOHUYECKasi HAaBECHAsl CTeHa, maHTorpad.

AHHoTanus. Makosiaia napaa JIeBopiap TypJlapy, YIApHUHT KYJUIAHWII YCYJUIApH Xamja
IIOBKMHIA KapllM H3alalus KWK Kapa€Hiapu Keatupuiarad. lLIyHuUHroek, Xopwkuid
OJIMMJIAPHUHT TXKPHOACH MUCOJ KIITUO KYpCcaTHIITaH.

Kamut cy3nap: Kys3raamac napaaneBop, Ky3falyBuaH MapaajeBop, TOBYII H3OJSIUSICH
WHJICKCH, BUOPOTIPOKAT MapAaeBOP, TAPMOHCHUMOH MapiaieBop, manrorpad.

Introduction. Since the 90’s curtain walls have taken on a role that goes beyond that of a simple
curtain closing: they act as a “selective filter” between the internal and external environment;
various typologies were developed, such as double skin (double ventilated fagade), with or without
heat recovery, or front solar photovoltaic, to characterize the architectural design and to obtain
energetic advantages aswell. Nowadays curtain walls are used both in new buildings and in
renovations, especially in offices or multifunctional buildings, by the replacement or integration
of new volumes, thanks to the use of glasses which have various properties (colored and insulating
glass, reflective and selective glass, etc.). Recent studies show that acoustic problems may arise in
the joint of the fagade with other building structures. As a result, sound insulation between rooms
separated by partitions mounted up to the curtain walls is often reduced. The lack of airborne
sound insulation between rooms can influence the fulfillment of the legal requirements and affect
privacy, which is fundamental for dwellings andoffices.

Description of the case study. The case study concerns a multipurpose management center,
designed for businesses, offices, medical clinics and kindergarten. The main structure is made of
reinforced concrete floors with both pillars and supporting partitions of precast concrete, covered
with weakly ventilated facing brick. The glazing consists of curtain wall structures, with aluminum
frames and double glass windows. Like many others, this type of curtain wall have good thermal
insulation properties [1]. In this case the heat flow control is governed by double glazing with cavity
filled with Argon gas (10 mm glass /14 mm Argon gas/66.1double layer glass with single layer
of PVB, total thickness: 36 mm), having a transmittance value of about 1.1 W/m2 K.The control
of the solar radiation is made exclusively by the use of selective glasses of green colour having a
solar factor g = 22%, a light transmission W1=48% and a colour rendering index IR = 91%. Despite
very good performance in terms of fagade sound insulation, curtain wall systems frequently show
problems with the acoustic insulation between adjoining rooms: direct and flanking structural
transmissions can occur both vertically and horizontally [2, 3, 4] through the mullions of the
curtain wall. For this reason, flanking transmission is a characteristic that has to be declared in
accordance to the product standard for curtain walls described by prEN 13830 [5].

The vertical interior walls that separate the rooms from each other and are not load-bearing
are called curtain walls. In residential buildings, curtain walls are also used to support the load
falling from the partitions. Such wall constructions will be based on separate foundations and
their solution will be similar to the solution of load-bearing walls. Curtain walls will be based on
structures (hedges, slabs) that support the inter-storey coverings. Curtain walls on the first floor and
basement floors of buildings without basements are mounted on concrete or brick columns. Curtain
walls cannot be installed directly on the floor. Curtain walls must meet the following requirements:
strong, light, sound, vapor and gas impermeable, waterproof, non-flammable, prepared for surface
painting or wallpapering, the surface should be free of bumps, dents. In residential buildings,
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curtains are divided into types based on the function of the walls, separating the rooms, separating
the apartments and used in the sanitary rooms. Curtain walls can be fixed and sliding (collapsible).
Curtain walls can consist of small or large elements. Curtain walls made of small elements are
assembled at the construction site. Curtain walls, which consist of large elements, are made in
factories and assembled at the construction site.

1

2 - EPDM gaskets
3 - Spacer

4 - Pressor

5 - Cover
6 - Insulating glass vith air space

Fig. 1. (a) Plan portion of the building under test where: S = source room, R = receiving room,
dashed line is the limit of two distinct properties; (b) detail of the curtain wall structure.

To better characterize the sound transmission through a curtain wall, the Apparent Sound
Reduction Index of the partition between the adjoining rooms shown in Fig. 1.a was measured
according to the procedure described by ENISO 16283-1 [6], while velocity vibration measurements
were carried out according to EN ISO 10848.

Depending on the material of the curtain walls can be made of brick, hollow ceramic and
lightweight concrete blocks, wood chips or wood chips, panels and blocks made of gypsum,
gypsum, various lightweight and porous concrete, as well as glass blocks. The choice of curtain
wall types takes into account not only the cost of construction and labor costs, but also the time
spent on construction and the possibility of using local building materials. For residential buildings,
their cost should be 8-10% of the total cost of the building, and the labor cost of installation should
be about 15% of the total labor spent on building construction. Such a large panel curtain wall
installation requires 1.5-2 times less labor than the installation of small-sized gypsum curtain wall
tiles. When using panel curtain walls in multi-storey buildings, labor productivity increases and
construction costs decrease. Brick curtain wall thickness is 72 or %4 brick thickness. Thickness 2
brick walls should not exceed 3 m in height and 5 m in length.

If the height and length of the room are greater than the specified dimensions, it shall be
reinforced with long steel sheets 1.5 mm thick and 25 mm wide, located along the horizontal
seams after each of the six rows. The ends of such fittings will be connected to the fittings of the
main structure of the building. For curtain walls with a thickness of V4 bricks, the wall stability is
increased by creating a net with a grid of 525-525 mm using reinforcement placed in horizontal
and vertical joints.

Structural solutions of curtain walls When installing curtain walls, the following rules should
be followed to improve their soundproofing properties. First, curtain walls should not be installed
directly on a clean floor level or on a floor lag. They are mounted on beams or on reinforced
concrete interlocking slabs. In this case, the mixture is laid under the wall. A soft floor covering is
applied to the floor where the curtain is attached to the wall to reduce sound transmission (Fig. 58).
Care is taken to ensure that the areas where the curtain walls are connected to each other or to the
main walls are tightly bonded. To do this, hemp fibers are stuffed into the cracks and covered with
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mud. The curtain walls are made 10-15 mm below the ceiling, the formed cracks are filled with
hemp fiber and 25-30 mm thick mud is spread over them. To fasten the curtain walls to the ceiling,
special rings or steel plates are used, which are inserted between the shutter plates.

For this purpose, grooves with a depth of 10-15 mm in the ceiling of the slab with hammers are
fastened to the upper rail of the panel frame to install the plates using nails or screws. With this tip,
the curtain is fastened to the ceiling or wall in 2-3 places on each side of the walls. If the middle
of the curtain wall coincides with the seam between the intermediate cover plates, then one end of
the steel wire is connected to the lifting ring on the curtain wall, the other end is passed upwards
between the intermediate cover plate and fastened with anchors. If the curtain walls are mounted
steel plates on both sides of the progon beam, the plates are tightened using bolts. In most cases,
methods of fixing the plates to the ceiling or wall structure using construction pistols are also used.

In the paper direct and flanking transmission in partitions mounted up to curtains walls was
investigated. It was shown that, following a bad joint design, intervention is difficult and not
entirely effective. The vibration velocity measurements show that flanking transmission through
opaque elements (lateral walls, floor, ceiling) in this kind of structures can be insignificant,
compared to the ones observed over the main partition, when excited by a sound source. The main
sound insulation gap is due to the mullion of the curtain wall, which has very high Lv. A good
practice on curtain wall building design could be a better spatial distribution of rooms, to reduce
flanking sound transmissions: walls separating independent units should be placed, when possible,
in correspondence of concrete pillars, avoiding connection with the fagade mullion.

Part of this work attempts to calculate R’ from vibration velocity measurements, modifying
the EN 12354-1 model on ¢ estimation. The higher emissivity of stiffened elements is considered
and o evaluated for a free vibration field instead of a forced one. A good agreement between R’
calculated from velocity and R’ measured in respect of the EN ISO 16283-1:2014 was found.
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MAPKA3HI OCHUE IIAPOUTJIAPH YUYH HUKHA MUKPOUKJIUM
MYXUTHUHUHT KYJARJIATH MEB3OHJIAPU BYUNYA BUHOJIAPHUHT
XAKMHUA-TAPUXUN BA KOHCTPYKTUB EUNMJIAPUHA
OIITUMAJIJIAIITHUPHUILI

Maructp, bo6o:xkonos ®@appyx Faiipar yrim
TOWIKEHT apXUTEKTypa-KypWIHII UHCTUTYTH

AnHoTanus. Makonana Mapkasuii Ocué mapoumiapu yuyH MUK MUKPOUKIUM MYXUTHHUHT
KyJaiJIuruHu nHoOatra o110, OMHOJAPHUHT XaXKMUH-TapXUi Ba KOHCTPYKTHUB €4UMIIApH XaKuaa
MabIyMOTIIap EPUTUIITaH.

Kamur cy3nap: okajnamnamyB, MeXaHU3ALMUIAIITUPULL, SKOJIOTMK  MYyppakKaOIuK,
MHKPOCEMCMOpAEH, paaraLys.

AHHOTauus. B cratbe mpencraBieHsl 00beMHO-UCTOPHUECKHAE U KOHCTPYKTHBHBIE PEIICHHS
3aHUI ¢ yyeToM ynoOcTBa BHYTPEHHEH MUKpPOKIMMAaTU4YecKOW cpeibl ais yciosuil Cpenneit
A3sun.

Annotation. The article presents the volumetric-historical and structural solutions of buildings,
taking into account the convenience of the internal microclimatic environment for the conditions
of Central Asia.

Xo3upru KyHJa amajra OlIMpUiIaéTral Karra XaXKMJaru KanuTajdl KypWIMNuiap, KypUIHII
KOHCTPYKIMSUIAapUAaH caMmapanu (oiJalaHuIl PUBOKUHHUHT Ky/Aa Te3 KaJlaulalllyBUra TypTKU
Oynau — KOHCTPYKLMSJIADHUHI TypJiapd Ba ylapiaH Tal€épiaHaauraH XoMamiénap TYXTOBCHU3
takoMuutamno 6opmokaa. Iy Goucnan ymapHu xucobiail, Joiuxanan Ba TUKJIAII yCy/UIapH
XaM TaKOMWLIAIITHPWIMOKAA. KypuIMIIHUHT camapaJopJIMIMHU OLIMPUII HYIutapuiaH Oupu
— YHUHI XQKMUH-TapXui CXEMaJlapMHU HMXYaMJIAIITHUPUII acOCHAd, WIOXKH Oopuya KYTIpPOK
TAaUEPIUTHHN OMIMPHII OYJIca, HKKHHYNCH — Oy IMOpaTIapHH pakobaTdap o, I0Kopu cudatiu,
LIMHaM Ba BazupaBuii Kyaai 0ynumuau Tabmunnanup. Ly tydaiinu mexanuzanusuialiTipuiIrad
Ba aBTOMATIAIUITUPUITaH TEXHOJIOTUK >KapaCHiIaMu Kyilam OwujiaH Oup Karopia KypWIIMII
MaiioHyanapyuaa GakapuiiaJurat Uijgapra KeHr UMKOHUATIap oun6d Gepunau [1].

Mapkasuii Ocué pecnyOnukanapuaa xa€t QaonusTura IOoUp MyaMMoJap Ba YJIapHHUHT
y3ura xoc XycycusTiaapu MaBxkyld. bymapman pecrnyOnukaza KarTa axaMHATra 3ra SKOJIOTHK
MYppakKaOJIMKHU YaKUpaJuran OUp HedTa caonii oMuiiap Xaér paonusaTHHH KECKUHIAITHPUO
kenmmokaa. lynapaan acocuitnapu Kyiuaruiaapamp:

— 3WI3HJIA;

— arMocdepa X0JIaTH, XapOpPaTHUHT WK JaBOMU/1Aa KECKUH Y3rapullIy;

— Ky€lI paguanusicy;

— CH30T CYBJIAPUHUHT KyTapWIraHJIUIH;

— Tynpok KamIaMUHUHT CEPTY3JIUTH;

— XaBOHHHT H(IOCITHTH;

— XaBOHMHTI KECKHUH KHU3HILN, HHCOIALINS;

— XaBoJla XUMUKATIAPHUHT KYIUIUTH;

— IIOBKUHHUHT CaJIONH TabCUPH;

— ¢HFUH xaBu;

— CyB OocuIll XonatTiapu;

— €p KY4uIlIH Ba X.K.

PecryOnukamaru 1okopuaa KypcaTwirad cajaOuii oMWuiap KypyuiIuil Y9yH ep TaHIaéTraHjaa
MMOpaT Ba MHIIOOTIAp JoMMXanaHaéTraH JaBpha, KypWINII xamaa OuHonapaaH ¢oiiiamaHuil
*KapaHuJa KeCKHMH Ba CE3WIapiid TabCUp KWJIaJAM XaMJa yjapra Kapi MablyM Taalupiap
KYPWIMILIMHY TaK030 Ku1aau. MacaliaH, ep KUMHpIIaliira KapIiu, sbHU MMOPATHH 3UI311a0apA01L
KWIMO Joiuxanam, Kypull Ba yHAaH ¢oijanaHuinjga Typiad WIMHH Ba aMaiuid acocCiaHIraH
TaaOupiap KYpulll, TETUILTH TeXHUK-MebEpuil Xyxokartnapaa (KMK - sumsunaBuii xynynnapaa
KypHIUII) 0alacTyp KypcaTwiran. byHUHT y4yH JTOMMXaJallHUHT Xap Oup OYVFUHUOA KyIIuM4a
Tagoupaap Ky3aa Tytuiaau [2].

SlHru OMHOHMHI KypWIMIIM JIO3UM O¥Jica, aBBajl KypWJIMII peXaJallTUPWIAUIaH TyMaHa
MHKPOCEHCMOpaEHIAITUPUIIT XapUTACUTa acocaH Iy >KOW KaHJad 3WI3WIaBUM KypcaTKuura
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KeJITUPUIITaHIUT Y AHUKIIaHUO, 1Ty KYpCcaTKU4ra MOC KOHCTPYKTHB €4MM TaHJIAIIL, €pOCTH TYIPOFUHH
KYyIIMMYa YpraHuil Ba yHH TaWépiami, MMOpPAaTHM JOWMXajalla MablIyM palnuoHan ¢opma
TaHJIAII, CEHCMHK Tasabjaapra MOC MEbMOPUH-KOHCTPYKTHB €UUMIIAP MIUIA0 YMKUII MaKcajra
MyBoQUKAMp. ByHIaH Tamkapu, 3uii3niara KapIwivK Kypcataaurad Oup Heda Tagoupiap, sbHU
nepopMaTcusl YOKJIAPUHU KHPUTHIL, MMOpaT (a3oBUH OUKPIUTMHU PAaTCHOHAJ TaKCHUMIIALI,
KOHCTPYKLMsUIap OMpiallirad TyTyHJIApHU 3WI3MIa0apONUTUTMHU TabMUHIAI Ba X.K. ByHnaii
Taa0upIIapra, akcapysT, KaTTa XapakaT KMJIUILTa TYFpPU KeJla Iy Ba Takpubara OnHoaH xap oup 6asi
CeMCMUK 3MI3HIIara Kapiy Tax0upiap yuyH OMHOHUHT HapxuaaH 8—12% kymmmua xapaxxatiaap
KWJIMILTA TYFpU Kenaau. PecryOnukana Talky XapopaTHUHT KECKUH Y3TrapyIy, aTMOC(hEpaHuHT
XO0JIaTy KaTTa pMHpakkaOnukiap keatupud unkapaau|3]. Macanan, TOIKEHT HIaXpUHUHT, HULIap
JTABOMHUJA OJMHTAaH CTAaTUCTUK KypcaTKW4ujapra OWHOAaH, KUIIJAard yprada XucoOuil xapopar
«—18» rpanyc, €31a aca «+40» mapaxara staau. bup iun naBoMuaa yMmymaH peciyOiinKaia KAl
Ba €3 opacujaru xapopatHuHr ¢apku yprada 50 gapaxa, 6ab3u Buiosmiapaa (Kopakaanoructon
Pecny6nukacu, Xopa3Mm BHUJIOSTH Ba X.K. JapAa) XapOpaTHUHI OFuIIM Oab3u Humnapu 50—65
Japakara etajau Ba 0ab3uja yHIaH om0 XaM Ketaau. by arMochepaHuHr KeCKUH Y3rapuIiura,
KypWINII KOHCTPYKUUSUIAPUHUHT MabJIyM Y3rapuilura, alHMKCa, WHCOH OpraHuM3MHra Karra
canbuii Tabcup Kypcaraau. PecniyOnuka tapuxura Kapasica, 6ab3u Huinapaa €3ru TeMieparypa
50 mapaxanaH opTHO KeTaJuraH XoJulap XaM yclupaiau Ba paauarcusi XaBhu KeCKUH OpTaju.
HlyHunr yuyH pecny6nukazna Oy omuiniapra karra abtubop 6epunanu. llaxapnap, Tymaniapsa
MHUKpOTyMaHjap Oouml Tapxjapuaa uctukoongard (20 WuinaH CYHT) M)KTUMOUN-MKTHCOIUM,
apXUTEKTypa-KypUJIHIL, CAHUTAPTUTHEHUK Ba MyXaHIUC-TEXHUK Macajiaiap HHOOaTra OJMHAIM.
By noitnxana aifHuKca, Typap->KOMIapHu HKOOUN KOMITAITUIIINTA, FOKOPHUIA KYpPCATHUIITaH CaJIONi
OMMJUTApPTa KaTTa axamust Oepuinanu [4]. PecryOnuka Xycycusiiapuaan Oupu OYIMUIIT TYTIPOK
HaMJIMTUHUHT FOKOPUIJIUTH, €POCTH CYBJIAPUHUHT FOKOPHU FOPHUIIIN Ba TYIIPOKJIAMUHT YYKYBUAHIIUTU.
KOJIaBepCa, EpOCTH Ty3JapPUHUHT KYTUTUTY Ky pUIINAIT aMaTuETUra KaTTa CaJlonil TabCUp KypcaTay.
By MypakkaOIUKHU €HIMII YYyH MablIyM TagOupiap, sSHTU MOHAEeBOpIap CyBIapHU KOYMPYBUH
€pOCTH KyBYypJiap, JiehopMarcusi YOKJIapu Kabu yopasap Kypuiura Tyrpu kenaau. Pecrybnukana
Oup Heuta ra3, HedT Ba OomKka (oiigany KazuaManap KyTUITurd XaMaa YIaMHUHT TallKd MyXHUTTa
TabCcUpiapyu OWHOJApHU KypHII >KapaéHHIa KeCKUH Ce3Wjaiu. YHAAH TallKapH, Inaxapiapia,
aliHukca, karra maxapiapaa (Tomkent, Camapkana. Anawxkos, JKuszzax, XopasMm, Hykyc xabu)
XaBOHHU KECKHUH U(IIOCIaHUIIN ce3WIMOKaa. By maxapnapaa Oup Heda oMuiiap, SbHU TPAHCIIOPT
TYTYHH, 3aBOJl Ba KOpXOHaJapJaH TallKapura 4MKa€TraH TyTyH Ba XHUAJap, axjarT Ba TypiH
casonii oMMIuIap 1maxap SKoJIorusacuHu 0y3u6 kenmokaa. MiMopaTHu joiuxanama yinapra Kkarra
pTUOOP Oepulll 3apypauru KypuHu6 typuOau. LLlyHuHT yuyH yixkoii, )kamoa Ba (yKapo xamjaa
COFJIOMJIAIITHPUII OWHO Ba MHIIOOTIAPUHU JOHUXATallAa TETHIUIA Tal0upiap Kypulra Ty¥pu
kenaau. PecriyOnvkaHUHT KMILUIOK JKOMIapuia, alHUKCA. TaXTa SKWIaiurad Xyayaiapaa Oup Heda
VH Hniad kuMEBMUA Mojanapaan QoifiajaHuIl HaTHKAcHIa TYNpOK CTPYKTypacu Oy3uiauo,
3axapJaHulll 1apakacd KeCKUH opTraH [5]. YHU o3uKIaHTHpHUI, Aedoianus KUIUI YIyH KaTrTa
MUKJOp/1a KUMEBUI MOz J1aiap KeJITUPUII Ba YJIApHU aX0JIU AIAE€TraH XKoMiap/a cakiall, ylapJiaH
TYpiau KypuHMIA (oMJanaHUIl MHCOH COFJIUTUIA KaTTa cajOuil TabCUp ATHUIIM Ba XyHYK
HaTXxanapra ojau0 KeJIHIIu ajjlakayoH xammara aéH oynras. lLlyHUHT yuyyH KUIIJIOK >Koiapaa
KypuJaJuran Typap-xoil Ba ¢pykapo OMHONApUHM JIOHHXanamia, OMHoNapra ep axparuiaéirad
JaBpAaKypcaTHUIIraH OMHJLIapra OnHOAH KaMpPOK 3apap KeITHPYBUH TETUIILITH €9UMIIap KaOysl KHITH I
napkop. Anbarra, OuHoNIap KUMEBUHN Moananap (organanuiaauras xoiaad kamuaa 1000—1200
M Hapua Kypwiranu Mabkyd. [llaxapmapaa karra canbuii kydra sra 6yiaran omuwiiapaan oupu Oy
IIOBKHH, canOuii ToBynuiapaup. by omun Tabuuii Ba cynbuil ManOanapian Keubd 4uKuO, HHCOH
COFJINFUra KEeCKUH cajOuil TabCUp STHIIM MYMKHH. BHHOKOpIHMKAA 010BOAPIONUIMK Ba EHFUH
xaB(rapuHM MHOOATra OJIraH XOJAa JIOMHMXaJIall UIUIapy Ba TaAOupiIapura J0MMO amall KHUJINII
tanab stunaau. Macanan, OuHonap opacuaaru Macodanap Kamuna OMHOHUHT 0JI0BOApIOIIIUTa
Kapao, I, Il mapaxamm onmosbapmomrmukaa 6—10 m, III — 8—10 m, IV, V — 10—15 m 31O
tavinananaay [6]. Canbuii omuiuiap ManOaIapuIaH Typap-Kouaap caHuTap Myxodasa 30Hanapu
opkanu derapanaHaau. CaHuTap 30Hajapu MebEpPHUIl XyXokamiapnaa, caHoarna Oemr cuHGra
oynmunanu. CaHoatna arpod-MyXUTHH UQIOCIAHTUPYBYM KOpXOHANap MaBxkyd O0ynub, OyHnmait
MaHOajap Ba KypWJIMII Opacuaa CaHUTap-myxodaza 30Halapu KyWuaard yiadyamiapra TEHT
O6ymuim no3um. Macanasn I cund manbanan - 1000 m, I cundaan - 500 m. III— 300 m, IV — 100
M, V- 50 M 1aH nbopar Maii1oH Konaupunaan. EHFUH Ba YHUHT OKMOATIApu ep I03MHH Jap3ara
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Ba OpPTUKYa TAalIBHIITa CONMO KenaauraH canOuil omusuiapaup. VMmopatnap €HFMHHMIA yHAA
AmaéTranaapAan Tamkapy, arpodaaru xaét gaonusTura Ba, KoiaBepca, aTpod-MyXuTra canouii
tabcup dTaau. LyHUHT y9yH OMHO Ba MHIIOOTIAMHM JIOHMHMXanamna EHFMH TabCUPH MHOOATra
oJMHaAU. XaMMa UMopatiap/ia €HFMHIa Kapliy TaaOupiap Ba EHFUHJAH CaKJIaHUII Macajiajiapu
Xal KwinHagau. ViMmopartnapaaH XoauM Ba SIIOBYMJIAPHU, €HFUH XOJAaTWla, TE3JHK OuiiaH
TalIKapura YUKa3uil yayH ajoxuja iyaakiapBa XOoHalap, SUIMKIAp, 3UHANap Ba Mysap, OMHO
Jounxacuaaruiek nHodarra onunaau [7]. baw3u anTuka, MHCOHIAp KYmaad MUFUINIIN MyMKAH
OynraH MEXMOHXOHa, TeaTp, KOHLEPT 3aJIapH, IUPK Kabu OMHONapnaa, yHIaH TallKapH, Kymiaad
caHoar oOeKTIapuaa, aJlOXUAa CTPAaTETHK axaMHsTra sra OyiraH oOekmiapaa €HFHHTa Kaplid
ABTOMATHK WINTA TYIIAJUTaH 3aMOHABUN YCKyHaap yMarmiaau. PecryOnnka XycycusiTiapuaan
KennO ymKKaH xoiaa kym maxapiaapumus (Fazankent, Ynpuuk, Karrakypron. Ba 0o1ik.), Typap-
YKOWMJIap CYHBUHN CYB XaB3aJapu Tabcupuaa cyB 6ocumr xaBdwura sra. lllynnai xaBdmnap, andarra,
nraxapcosnukaa 0ol pexxkanapaa acoCuil OMHIUIap Karopuja XUcoOra OJNMHMIIY Ba Xap Kalcu
JoMKMXaaa TaxJ I KUJIMHULLY JapKOp.
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STUDYING A MATHEMATICAL MODEL OF HEAT LOSS THROUGH A
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Abstract: The article provides information on the current state of heating in residential and
public buildings, the creation of comfortable conditions, the use of modern heat-insulating materials
outside and inside the premises to prevent excessive heat loss from the premises.

Key words: housing, building, comfortable conditions, external barrier, construction, modeling,
slabs.

AHHOTauusi: Makonaga X03Upry KyH/1a Typap >KOi Ba )KamoaT OMHOJIAPUHU UCCUKIUK OMIIaH
TabMUHIJIA0, KOMPOPT LIAPOUTHH SPATUIIAA, aBBAJOM OOp OMHO KypyJaraH OMHOHUHI HUKJIUMU
Tanad napaxacuaa OYIMIIM, XOHAJaH OPTHKYAa MCCUKIMK HYKOIMIIMHM OJNJUHHM OJMII yYyH
XOHAHUHT TaIllKM Ba WYKM TOMOHMJAH 3aMOHABHM HMCCHKJIMK M30JIALUS Marepuaiapu OuiaH
KOIUTAHMILY TYFpUCUAA MUCOIIIAp EpIaMUAa MabIyMOTIIap KEJITUPUITaH.

Kamur cy3map: typap >xoif, OuHO, KOM(OPT I[MIAPOUT, TAIIKU TYCHUK, KOHCTPYKIUS,
MOJEJUIAIITUPHULL, TUIATAJIAP.

AHHoTanusi: B cratbe mpencraBieHa MHpoOpMaIMs O COBPEMEHHOM COCTOSHUM OTOIICHUS
KHWJIBIX M OOILECTBEHHbIX 3JaHUH, CO31aHIHU KOM(OPTHBIX YCIOBUH, IPUMEHEHHH COBPEMEHHBIX
TEIUIOM30JILIMOHHBIX MATEpPUANIOB CHAPYKM W BHYTPU IIOMEUICHMs Ul NPEAOTBpAILECHUs
Ype3MEPHBIX IIOTEPH TEILIA U3 IOMEILEHUS.

KiroueBble ciioBa: xusbe, 31aHue, KOM(OPTHBIE YCIOBUS, BHEIIHUN Oapbep, KOHCTPYKIUS,
MOJICJINPOBAHUE, TUIATHI.

With the adoption of high-efficiency thermal insulation materials and production methods
in modern homes today, we will be able to achieve a reduction in heat lost through external
material and operating costs and the cost of heating equipment. If we compare two external walls
protected by different heat-insulating materials but with the same transmission resistance, without
considering their different design and structural characteristics, a wall made of efficient material
has a relatively small size and is cheaper. Thus, the more modern and efficient the quality of
thermal insulation materials for the building, the more we will be able to save costs in the process
of heating the house.[1]

In public buildings, the comfort of a person in a room is determined by many factors, including
his age, health status, working condition and other similar parameters. The human body senses
the environmental conditions that surround it, such as the temperature on the inner surface of the
structures that surround the room, the amount of moisture in the air, and the speed of the air in the
room. The average surface temperature of the human body is 306 K (32-33 0S). If the temperature
of the objects around a person is lower than 291-297 K (18-24 0S) (comfort conditions), the heat
transfer of the human body begins to increase.

The heat demand of a building is affected from the time it is designed, partly due to the rational
placement of the building, the more the building is exposed to wind, the higher the heat loss from
it. The presence of greenery and others around the building protects it from the wind and reduces
heat loss.

Most of the buildings are close to each other, they are built as a ball. This situation was due to
the unfavorable weather conditions and the small area of the building’s exterior surfaces exposed
to wind. Such measures remain important in modern construction design. The main priority in the
placement of houses should be to protect the rest of the houses from the wind, taking into account
the direction of the wind. The relief of trees or land around the first-row house, which is located in
the most inconvenient place, can be artificially compensated.

For all types of buildings, it is advisable to install a drum to prevent heat loss. The drum is most
effective when the outer door is open or when the inner door is closed when it is open. If there is
no drum, heat is lost through the total volume of the vestibule as the entrance door is opened. The
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air volume in this room is about 30 3 m, the air volume in the drum is only 8,3 m. If the air in the
room cools from 293 0K (20 °S) to 283 0K (10°S) with the door open for a long time with the
door open, 108 W is required to compensate for this heat loss without discomfort, with the drum
installed - only 29 W: 73% less will be.[2]

Excess of window faces increases heat loss despite having 2 layers. In terms of thermal protection,
in corner rooms it is preferable that the window is installed on only one external wall. Otherwise,
heat loss will also increase as air permeability increases. The thermal protection of a room depends
on the resistance of the surrounding (wall covering) heat transfer, which is radically different in
modern modern buildings. They are made of different materials, so they perform special functions.
Each material has its own thermal conductivity 1 and the accepted rational thickness d resistance
to thermal conductivity. Surrounding structures include windows and doors. Their resistance to
thermal conductivity is small compared to other constructions.

The ratio of the surface area of the open areas to thermal protection has an additional effect
on the surface of the solid walls. The larger the surface of the outer wall (surrounding structures)
surrounding the room, the more noticeable the heat loss through the outer surface, and the smaller
the heat loss through the internal structures, so the thermal protection of the room depends on its
geometry and location in the building.

In construction, partial thermal insulation materials consist of solid particles in different systems
and air between them, so the thermal conductivity of the material is at the boundary between the
thermal conductivity of the material particle and the thermal conductivity of the air. When P = 0.1
MPa at =S, 1=10.0242Vt/ (m °S)).[5]

Accumulation of heat. This concept is the heat transfer as a result of the heating of a substance
or structure. The magnitude of the amount of heat collected depends on the difference in air tem-
peratures surrounding the structure (substance) (the higher the difference, the greater the amount
of heat collected), the greater the specific heat capacity and the mass of the structure.

In order to create a good microclimate in the bedroom and working rooms during the summer,
the ability of the structure to collect heat, especially the ability to collect inside the room, the ratio
of window area to the surfaces of internal structures is of particular importance. The internal heat
tolerance of a building in summer depends not only on the thermal inertia of the surrounding outer
walls. At the base of the barrier will be under the strong influence of outside air temperature and
sunlight (depending on the location of the building). The heat falling through the window is not
completely absorbed through the wall, so the surface of the barrier structure must be made of a
material that has the property of collecting heat.

It can be concluded that the window installation on the south-facing wall is more rational than
the south-west, south-east and west in terms of heat protection. Air layer. Unlike solid building
materials, the thermal conductivity of the air layer is determined by different heat transfer paths.
If A= const for solids, the heat transferred by convection in the air layers varies depending on the
thickness of the air layer, the heat transferred by radiation changes depending on the surfaces of
the 2 layers forming the air layer. It is also important to note that hot air always rises to the top, so
it is important to consider the direction of heat flow.[4]

Under the influence of sunlight, a sharp rise in temperature and cooling in the evenings are felt
as discomfort. The cause of the phenomenon in both cases is the result of the process of heat ex-
change through the external structures. When the air in the room is heated in summer, the structure
does not have a state of heat accumulation.

Under the influence of sunlight, a large amount of heat is transferred into the structure, so the
temperature on its outer surface rises slowly Qn remains low; many compared to a structure that
is small Once the sunlight has stopped falling, the accumulated heat moves again in the evening
from the center of the structure to its surface, which in turn ensures a gradual decrease in surface
temperature. Thus, a structure with high external heat collection capacity is less affected by the
deformation of a large number of daily temperatures. In determining the temperature deformation,
first of all, it is the most important time for the existing outer layers.

The impact radiation energy is quickly introduced into the thickness of the structure and (if the
internal heat collection capacity is small or the heat flux intensity is high) quickly passes to the
inner surface of the structure and heats it. It is not advisable for the indoor air temperature to rise
as a result of such heating.

This shortcoming can be mitigated through the application of a number of measures. The most
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familiar is the installation of screens with a ventilated air layer. As a result, the temperature of the
layer on the wall surface and behind the screen decreases. The installation of the screen is also
welcome in vapor diffusion. As mentioned above, the total heat capacity is Q = Q_+ Q. It follows
that the internal heat accumulation corresponds to a low value of heat accumulation Qn except
for a high value of Q . If we compare the advantages and disadvantages of the two options, Q,
i.e. internal heat storage capacity is crucial. Its external heat collection capacity is higher than Q_
in relation to the shortcomings noted before evaluating its value. It can be concluded that we can
achieve a reduction in heat loss by covering the building with good thermal insulation from the
outside and inside to keep the internal temperature of the building in a comfortable environment
while saving energy.
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AnHaranus. Ha ocHOBE Hay4HBIX MCCIIEOBAaHMM M NPAKTUYECKOIO ONIBITA MOKA3aHBI Ipe-
MMYIIECTBA HCIIOJIb30BaHMS MACCHBHOW COJIHEYHOW CHUCTEMBI OTOIICHHS B CEJIBbCKHUX JIOMAax.
[TokazaHo, YTO CKBOPEYHHK, CIIPOSKTHPOBAHHBIH Ha 0a3e THUIMOBOTO 3-KOMHATHOTO 3arOPOIHOTO
JioMa JJIsl KIIMMaTH4ecKUX yCcloBUi Y30ekucTaHa, norpedmnsier 1o 10 pa3 MeHbllle SHEpruu, 4em
oObIyHbIe JJ0Ma. IlaccHBHBIE COJNIHEUHBIE CHCTEMBI OTOIUICHHS JAal0T BO3MOXKHOCTH B OymyIieM
MOJTHOCTBIO OTKA3aTbCsl OT TPAJAUIIMOHHBIX CUCTEM OTOIUICHUSI.

KiroueBble ci10Ba: 3HEpro3(h(HeKTHBHOCTD, COCTaB, S)KOHOMUYHOCTh, PEHTA0ETIbHOCTH, KapKac,
ra3o0eToH, MHHOBAIIMOHHBIMN.

Annatation. Based on scientific research and practical experience, the advantages of using a
passive solar heating system in rural houses are shown. It is shown that a birdhouse designed on
the basis of a typical 3-room country house for the climatic conditions of Uzbekistan consumes up
to 10 times less energy than ordinary houses. Passive solar heating systems make it possible in the
future to completely abandon traditional heating systems.

Key words: energy efficiency, composition, efficiency, profitability, frame, aerated concrete,
innovative.

Annaranusi. Onu6 Gopuiara WIMHIA TaAKUKOTIAp Ba aMaIui TakpuOajap acocuaa KUIIIOK
yinapuja naccuB Ky€Iml MCUTHMIN TU3MMMAAH (OHIaNaHUIIHKMHT ad3aiukiapd KENTUPUITaH.
Y30eKHCTOH MKJIMMUH IAPOUTH YUyH 3 XOHOJIM HaMYHABU I KMIIUIOK yiln/1a acocu1a JOHUXalaHraH
Kyl yiu ofnuit yiinapra auc6aran 10 GapoOapraya kam SHEPTUsSHU cap(IaHUIIM KYpcaTUiIraH.
[TaccuB KEMI UCUTHII TU3UMIIAPH KeNaKaK/a OIMI HCUTHUII TU3UMIIAPHIAH MYTIAKO BO3 KEUHII
WMKOHUSATUHH Oepaiu.

Kaaurt cy3aapu: >eprodpPpekTUBINK, KOMIO3UIIMOH, camapalid, HUKTHCOANN TEKaMKOPJIHK,
KapKac, FOBaKJIM OSTOH, HHHOBAIIMOH.

Our institute, together with Kishlokkurilishloyiha LLC, is implementing the GKNT KA4-003
project to develop promising types of rural housing with low and ultra-low energy consumption.
In the research «Fundamentals of the development and implementation of design solutions for
exemplary energy-efficient rural residential buildings based on the results of experimental studies
of the first solar house built in the Tashkent region.»

The main idea of the project is to find and identify promising areas of energy saving in buildings.
In particular, economically sound solutions to improve the energy efficiency of one-story rural
houses of a higher comfort class using passive solar heating technology.[1]

Based on the results of experiments carried out in a heliodome built in the village of Burchmulla,
Tashkent region, solar engineering requirements for the design of a rural residential building with
a passive solar heating system have been developed. In particular, the project applied measures to
ensure the required thermal stability of the building and passive solar heating technology. A glazed
aivan (veranda) is used as a receiver of low-temperature solar heat. This method, in our opinion,
and it has been experimentally proven, is the most acceptable solution for the conditions of low-rise
housing construction for the natural and climatic conditions of Uzbekistan. Glazed aivan in front
of living quarters is the most frequently encountered compositional solution of public housing.

To obtain comparable results, 3, 4 and 5-room residential buildings, which are widely under
construction in rural regions, are taken as a basis for standard projects of the 184 series of an
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increased comfort class. The basis is a 3-room residential building with a heated area of 127 m?.
The parameters of the premises, including its height of 3.2 m, have been saved in the heliodoma
project. The area of the glazed aivan is taken as 39m?, it satisfies the solar heating conditions,
providing the required glazing area of the aivan with a southern orientation, and corresponds to
the total area of the veranda, front hall and corridor of the standard design, that is, the condition of
comparability is met.[3]

One-storey 3-room residential building
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Rural house project 184 series used as a baseline for comparing the energy efficiency of solar
heating.

Project proposal for a 3-room rural solar house.

Within the framework of the GKNT KA4-003 Project, computational and theoretical studies
were carried out using the ENSI EAB software (Norway) to determine the energy efficiency of
solar heating.[4]

A 3-room rural house of 184 series used as a basic version for conditions of -140C outside
air consumes thermal energy for heating 15,000 W, specific heat consumption 123.9 W / m? at a
standard rate of 136 W / m?. The annual specific consumption of heat energy for heating is 235
kWh / m? per year.

In the proposed rural solar house project, in terms of the totality of the measures taken, a high
energy saving potential is laid down, which allows to reduce fuel consumption for heating by 10
times, unit heating costs are reduced to 24 kWh / m? per year and this object belongs to buildings
with ultra-low energy consumption.[5]

DOI http://doi.org/10.37057/A_7 June | 2021
40



Integration into the world and connection of sciences | UHTerpanusi B MUp M CBfI3b HAYK |
Diinyaya inteqrasiya vo elmlarin slaqasi

= ———————
calculation of the limiting value of energy consumption of a 3-room rural rursl h:';zi‘:lm salar
| house for the conditions of the Tashkent region (heated area 127 m?) N
ordinary house 1-level 2-level thermal 3-level thermal
thermal protection protection protection
. I ] I.-"""-| I :
I N N N S — ﬁ— N ﬂ — q i B
. L—1w-l-
{\l‘ e r‘."
130.6 Brim® | s 2
.II. ' . I| —
= b T i
= 100% b 1
E' l‘.\#{_ . |Ii
<3 3R/ 114
3 86.2Brm® | ~L }#
= 70.5 Br/m?
= 66% \‘
54% -
1 | 13.6Brm* 10% |
ardinary houss savings 34% savings 46% saving more than 96%
savings 0

In the future, after the construction of several pilot demonstration facilities and experiments to
improve the system, there is a real opportunity to completely abandon the traditional natural gas
heating system. Small amounts of natural gas and other fuels will only be used for cooking.
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W3yYCHUS ¥ I3MEHEHHsI 0STHOCTH, 00 OCHOBHBIX IpyNax OSIHBIX U HX MPU3HAKAX, O COIEPIKAHUN
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Abstract: This article raises questions: about the interpretation of the concept of poverty,
the concept of studying and changing poverty, about the main groups of the poor and their
characteristics, about the content and criteria of inequality
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N3BecTHO, uTO OEMHOCTH ObLIa BEYHBIM CIIYTHHKOM YeJIOBEYECKOU muBMiam3anuu. OHa CO-
MIPOBOYXK/IaIa YEJIOBEKa BO BCE BPEMEHA, HO OCOOCHHO MacIITaOHBIA XapaKTep mpuoOperaya B
MIEPHUO/IBI MPUPOAHBIX Ka"TaKIN3MOB (3eMJICTPSICEHHM, HABOJHEHUH, 3aCyX), COLIUATIBHBIX MOTPSI-
ceHuil (BOIHBI, PEBONIOLNHU), & TAK)KE BO BPEMEHA SKOHOMHUYECKHX, MOTUTUYECKUX KPU3HCOB.
Ho necmotps Ha pasnuuusi ee MpoSIBICHUS U YPOBHS B pa3HbIX CTPaHax, BO BCE MEPUObI UETIO-
BEUYECTBA OHA UMEET O0IIHe YepThl. bBeTHOCTh — ATO JUIIEHUE IO /IeH AIIEMEHTAPHBIX YCIOBUIA
KU3HU, HEOOXOIMMOro Habopa MPOAYKTOB NMUTAHUS, KOTOpbIe oOecreunBain Obl eMy HOpMab-
HBII YPOBEHbB JKH3HEACATEILHOCTH. KpoMe ATOro, eCTh Takke COIHaIbHBIC, TICUXOJIOTHYE "CKHUE
aCTeKThl JaHHOU MPOoOIeMBbI, TaK KaK O€HOCTh YHHKACT YEJIIOBEUECKOE JOCTOUHCTBO, JIeasi ero
YeJI0BEKOM, HE CTIIOCOOHBIM B MOJHON Mepe OCYIIECTBIATh CBO€ HCTUHHOE MpeIHa3HAueHHUE —
OBITH HOPMaJThb "HBIM TPAKJAHUHOM TOCYAapCTBA U MOJHOICHHON JTHYHOCTHIO IMBUIN30BAHHOTO
obmectBa. [loatomy Gopp—0a ¢ OEAHOCTHIO, CTPEMJICHHE KaK MOXHO OOIbIIIE COKPATUThH €e
YPOBEHB JIOJDKHBI OBITH TIPUOPUTETAMHU B JIFOOOM IHWBHIN30BAaHHOM COBPEMEHHOM TOCYIApCTBE.

[IpoGnema OGegHOCTH BOJIHOBAJA JIYYIIME YMBI YeJIOBEUECTBa ¢ JaBHUX mop. [Ipu 3ToM oHa
roJTydasia y pa3HbIX YUEHBIX caMble pa3InYHbIe TPAKTOBKHU. Elle ¢ mepuoaa IpeBHOCTH BO MHO-
TUX TEOPUAX IMPOCIEKH Bajdach MBICIb O TOM, YTO IMOKa YXHBO 4YEJIOBEYECTBO, BCeraa Oymaer
CYLIECTBOBATh HepaBeHCTBO. Hanmpumep, Benukuii ¢punocod [lnaton paccmarpusan rocyaapcTBo
KaK COOOIIECTBO JIIONCH, MOPOXKACHHOE caMoil mpu—poaoi. OH BIEpPBbIC BBICKA3al MBICIH O
HEN30e)KHOCTHU JICJICHHUS €r0 HACEJICHHS Ha JBE 4acTH: OorarhbiX M OemHbIX. OIHAKO MPU STOM
[TnaTon yTBepkaai, 4To HAyYHO OPTraHW30BAHHOE OOIIECTBO JIOJDKHO OCYIIECT "BJISITh MPUHIIH-
MBI CTIPABEJIMBOCTH, OOCCIIEYNBATh COIMATBHYIO CTAOMJIBHOCTh U BHYTPEHHIOKI JTHUCIUTLUINHY.
HNMeHHO TakuM OH MPEACTaBIUT 00IIEeCTBO, PYKOBOIUMOE HCaIbHBIMU MPABUTEIISIMU.

Pa3mbInuisn o cTabuIbHOCTH TOCyAapCTBa U Apyroi ¢punocod — Apuctorens. OH MpHU3bIBAI
IyMaTh O OEIHBIX, TaK KaK, 0 €r0 MHEHHUIO, OETHOCTh MOPOKIACT OYHTHI U MpecTyIuieHus. To
rOCyAapCTBO, TAE€ HET CPEAHEro Kiacca, a OeTHBIX — OONBIIMHCTBO, OOPEUYCHO HA THOENb.

OpHaKko TIpH 3TOM OH BBICTYIAJNl KaK MPOTUB BIACTH OCIHSIKOB, JIUIICHHBIX COOCTBECHHOCTH,
TaK ¥ MPOTUB BIJIACTHU MpaBJeHUsi Ooraroil apuctokpaTruu. OH cUHMTAI, YTO JIydIliee OOIIECTBO
dhopmupyeTcs Ha OCHOBE MMEHHO CPEIHEro Kiacca.

B XIX B. mpeacTtaBuTenM COIUAIBHBIX TEOPUH CUUTATH, YTO OCHOBHBIMH NPHYUHAMH O€II-
HOCTH 4YeJI0"BeKa SIBJISIOTCS MCKIIOYUTEIHHO €r0 WHAMBHUAyalbHbIE KaueCTBa, TAKUE KAaK JICHb,
HEeXeNlaHUE TPYAUTHCS, CTpeMiieHHe K OpoasbkHuuecTBY W T.Ja. Teopus Crnencepa, MainbTyca
MIPEITUCHIBAIIA TOCYIAPCTBY HE MOA JICP)KUBATh OCHHBIX, TaK KakK, MO MX MHEHHIO, OHH CaMU
BHHOBATHI B CBOEM O€ICTBEHHOM ITOIOKEHHUM.

B coBetrckoe Bpemsi 0 O€QHOCTHM KakK O COIMAJILHOM MpoOieMe HE TOBOPHIIOCH, TaK Kak
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cuuTanock, uto B CoerckoMm Corose ee HeT. Bce MHOrounciIeHHbIE acTIEKThI MPOOIEeMBbl OETHOCTH
CKPBIBAITUCH MTOJT TEPMUHOM «MaJI000eCTIedCHHBIE TPy HaceneHus. OunaibHO CYUTANIOCH,
yTo B COBETCKOI cTpaHe OOecCIeueHHe pa3yMHBIX MOTPEOHOCTEH OCHOBHOW MacChl HAaCENECHUS
yke ToCTUTrHyTO. OHaKo OeAHOCTH ObLTa cepbe3HoM mpobdaemoit yxe k mpuxoxy M.C.I'opGaueBa
K BJIACTH, a B FOJIbl €T0 IIPABJICHUS, 10 MEPE COKPALIEHUS TPO"M3BOACTBA, HEYKJIOHHO HapacTaJja.

B coBerckoii 001IecTBOBEUECKON TUTEpaType TEPMUHBI «OETHOCTB», «4epTa OEeTHOCTH
NOSIBUJINCH TOJIBKO B TEpUOJ NepecTporku. Bo Bpemsi mepexoaa K PhIHOYHBIM OTHOIICHHUSM
MIPOUCXOIUT YK€ OTKPBITOE MpH3HAHME OETHOCTH Kak KpyHHeWed u camoil 00je3HEeHHOM
conuanpHOM mpobiembl. Torga ke co BCcel OCTPOTON BCTal BOMPOC O MEXAHHU3ME COLUATBHON
3aIUTHl HACEJICHUSI OT HETaTUBHBIX MPOSIBICHHUH MEPEe"XOIHOTO MEePUO/a.

B Jloknane o pasButum uenoBeka 3a 2003 r, mocsameHHOM Jlexiapalyu ThICSYEIETHS,
Obl10 OoTMeue—HO: «Jlms1 6OprOBI C HHUINETOW HYKHO TMOHMMATh €€ MPUYUHBL.. B 90-¢ romsl
0o0CYXKIeHHsI TeMAaTUKU Pa3BU THS OBLIM MOCBSIICHBI B OCHOBHOM TpeM OJIoKaM MpoOiieM.
[TepBslii 010K — 3TO MPOOIEMBI, CBSI3aHHBIE ¢ HEOOXOMUMOCTHIO AIKOHOMHUYECKHUX pedopM aiis
o0ecriedeHns: MaKpOIKOHOMHUYECKON cTaOMIbHOCTU. BTOpoil — moTpeOHOCTh B 3 PEKTUBHBIX
WHCTHUTYTaX M yIPaBICHUH JJIsI 00ECIIEUeHUs TOCTIOICTBA TpaBa u OOPKOBI ¢ Koppymmueid. Tperunit
— HEOOXOAUMOCTh JOCTUKEHHS COLIMAJIBbHOM CHPaBEUIMBOCTU M BOBJIEUEHUSI HACEIECHUS B
MPOIICCCHI MPUHSITHUS PEIICHUH, BIUSAIONMX KaK HA XU3Hb OTIEIBHBIX JIIOACH, TaK M Ha KU3Hb
1eIBIX OOITWH U CTpaH...» [4]. B nanHOM nmokiaae mpusHaeTcs, 9To 90-¢ TOIbl CTaIH I MHOTHX
cTpaH aecaruierueM otdasaus. B Hauane 2000-x rogoB 54 ctpansl cTanu oennee, uem B 19901, B
21 cTpa—He OT roliofia CTpaaaeT OobIas YacTh HaceJIeHHs], B 34 cTpaHaX COKpaTUiIach OXKuaaeMas
MIPOAOJDKUTEN "HOCTH sku3HU. B Jlokimasne ykaspiBaeTcs, uro 6omee 1,2 MiIp/1. 4enoBeK Ha ITaHeTe
KUBYT Ha Cpe/ICTBa, COCTABIAIOLIME MEHee | Jloi1apa B ACHb.

Ha moii B3m1si1, CTOUT OOpaTuTh BHUMAaHKUE HAa CTpATeTUH HIbKeykazaHHOro Kommmak—ra, 4To0s!
YCKOPUTH MPOLIECCHI CHUKEHUS YPOBHSI O€THOCTH B CTPaHE.

[lepBoe — MaccupoBaHHOE MPUBJICUCHHE WHBECTUIMI B 37paBOOXpaHeHHe HU 0a30Boe
o0pa3oBaHMe, UTO CIOCOOCTBOBAIIO OBl CO3/IAHUIO YCTOMYUBBIX MPEATIOCHUIOK 111 SKOHOMUYECKOTO
pocta. B cBoro ode—penp, SIKOHOMUYECKUNH POCT MOKET OOECIEUUTh 3aHATOCTh U YBEIUYHTH
JIOXO/Ibl, YTO TIO3BOJIUT, B CBOIO OY€pEib, BHOBH HANPABIATH JIONOJHUTEIbHBIE UHBECTUIIUU B
o0Opa3oBaHME U 37]paBOOXPaHEHUE.

Btopoe. AkTyanbHBIM JJIT MHOTHX CTpaH B TOM YHWCJE W I Y30€KUCTaHa SBISETCS TaKOW
CTpaTerMyecKuii KOMIIOHEHT, KaK CO3[Ja"HHE MAaKCHUMAaJIbHO OJIarONpHsITHBIX YCJIOBUN st
YBEJIMYECHUS MPOU3BOAUTEIBHOCTH TPYAA MEJKHX CElb "CKOXO35MCTBEHHBIX IMPOU3BOAUTENIEH
MyTEM MUKPOKPEAUTOBAHMS, MPUBJICUCHUS BHUMAHMSI COOTBETCTBYIO IIHUX MEXIYHAPOIHBIX
OpraHu3alMil K HYXXJaM ceJla, OKa3aHUs BCEMEPHOU MOIJEPKKHU KUTEISIM Cella CO CTOPOHBI
rocyaapcTBa U T. 1.

Tpetbe. Ynyumienue 6a3o0Boil HHGPACTPYKTYpbl JOPOT, SHEPTOCUCTEM, CPEJICTB CBSA3H B IIENIAX
COKpaIIEHUs TPOU3BOICTBEHHBIX U3JIEPIKEK U MPEOIOJICHHS TeorpaduuecKux MpersiTCTBUN.

YerBeproe. PazpaboTka rpaMOTHON MOJIUTUKH MPOMBIIIJICHHOTO Pa3BUTHSI, CTUMYIHUPYIOIIEH
npea MPUHUMATENBCTBO U CHOCOOCTBYIOLIEH AMBEpCU(UKAIINA SKOHOMHUKU C MEPCIEKTHBON
MIPEOJI0JIEHUS €€ 32 "BUCUMOCTH OT JKCIIOPTa ChIPEBBIX TOBAPOB, IPU AKTUBHOM yUaCTUU MAJIBIX
U CPEIHUX IIPEANPUATUN.

[Taroe. [Toompenne 1eMOKpaTUYECKOTO yIIPABICHUS U ICHCTBEHHON pealln3aliuy [IPaB 4eJI0BEKa
B 1€ UISIX JIMKBHUIAIMH BCEX BUJIOB TUCKPUMHUHAIINH, 00CCIICUCHHSI COLIUATEHON CIIPABENIUBOCTH
Y TIOBBILIEHUSI YPOBHS OJIar0COCTOSHUS BCErO HACEJIECHUSI.

[ectoe. ObecreueHne B CTpaHe SKOJIOTHUYECKON yCTONUNBOCTH U PAIIIOHATIBHOTO YIIPaBICHUS
TOPOJCKUM XO3SMCTBOM Il JOCTH)KEHHS YCTOWYHMBBIX IMO3UTUBHBIX CIBUTOB B 00NacTu
pasButusa. Heco~MHEHHO, BhIlIeyKa3aHHBIC CTPATETHH CIUIIKOM MACIITaOHbI, M CTpaHa, KOTopas
OyIeT CTPeMHTbCS WX pea JIM30BHIBATh B CBOCH MOJIUTHUKE, HE CMOXET C HUMHU CIIPABUTHCS
camocrosTenbHo. i 3TOro HeoOXonuMa MHBECTUIIMOHHAS TOAJEpXKKa APYTHX CTpaH, HO, C
JPYTON CTOPOHBI, BAYKHOE 3HAYCHUE UMEET TAaK)Ke U MO OMJIM3allis BHYTPEHHUX PECYPCOB.

[TomyepkHem emie oauH HeMajoBaXKHBIM (akT. Hukakue ycuiams rocygapctBa He OyayT
3¢ (dEeKTUBHBI MU, €CTTH OHM HE HAWAYT MOJJCPKKU Y MOAABISIONIET0 OONBIINHCTBA HACEICHHUS.
HeobOxomumo mpuBiIeue HUE CPENCTB MAacCOBOW HHGOpMAIMK, CHCTEMbl OOpa3oBaHMS s
MPOBEJICHUSI BOCIUTATEIbHOW, arduTalli "OHHON pa0OoThl, HAMpaBICHHOW HAa MOOMIIU3AIUIO
HAaCeJIeHUsl JUIsl peaju3allid OCHOBHBIX HAIIPaBICHUN CTpaTeruy IO COKPALIEHUIO YpPOBHS
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6eaHoctH B crpase. [Ipu 3ToM HEOOX0OUMO yOeXIaTh JItoAed, YTO OJHH U3 IIaBHBIX MPUYHMH
nux 6€I[HOCTI/I — 9TO MACCUBHOCTb, HCYBCPCHHOCTL B COOCTBEHHBIX CHIAX U BO3MOXKHO 'CTAX.
Heo6xonnmo moOysxaare JItoiel pacCYMTHIBATE HE TOJIBKO Ha MOJICPKKY TOCYIapcTBa, HO U Ha
CBOM cOOCTBEHHBIE CHIIBI. [IJ1s1 3TOrO B cpeicTBaXx MaccoBOM MH(POpMAIIMM HEOOXOAMMO BCEMEPHO
1 HaJIAHO OCBELIATh MOJI0KUTENIbHBIE IPUMEPBI 1E€ATEIIBHOCTH JIFOJEH, CBOMMHU CHIIAMH, CBOMM
TPYAOM TOOMBIIMXCS MOJOKUTEIBHBIX U3MEHEHUH B CBOEH KHU3HHU.

B aT0ii cBsA3M He MUIIHUM OBLIO OBl BBIPA3UTh CIIEAYIOIIYIO MBIC/Ib. B cTOpuM uenoBeuecTBa
Ha pa3THBIX €C JTallax OBLIO HEMAJIO MMpUMCPOB, KOIrla CTPAHbI, HAXOAUBIIUCCS B KPHU3UCHBIX
CUTyallusdax, CaMbIMHU Ppa3JMdYHbIMU IIYTAMHU pPCIIaIn HpO6J'I€MBI mpeoaoJICHUA KpHU3UcCa,
noxbeMa 0JarococTostHusl rpaxkaan. Jly—maercsi, yTo HeoOXonuMa MOOMIIM3AIUS CHJI YUEHBIX-
00IIeCTBOBEIOB, KOTOPHIE MOTIIM OBbI MCCIIENOBATH O IO0HBIE TpHMephl. Hy>KHBI opraHu3amus u
IIPOBE/IEHHUE Pa3IMYHOIO poJia HAYYHO-IIPAKTUUECKUX KOH(Ee~peHLInH, IpyTUX HayYHbIX (POPYMOB,
Ha KOTOPBIX yUYEHbIE, CIIEIIUATUCTHI, 00CYANUB MPOOIEeMbl O€THOCTH B Pa3IMYHbIX CTPaHaX, MOIVIH
ObI BBIpaOOTaTh, MPEIOKUTH 00JIee KOHKPETHBIE ITyTH PEILICHHsI 3TON BaKHOU Mpo6iaembl. OmbIT
APYTrux CTpaH MOXKCT OKa3aTbCA KpaﬁHC TMMOJIC3HBIM U MPECMIICMBIM U JJIS1 HAIICTO IOCy—AapCTBa.

HecoMHeHHO, COBEpIIEHHO NCKOPEHUTh OEAHOCTH MOKA HE MO CHJIaM JI000MY, Jake caMoMy
071aronoay4"HOMY TOCYIApCTBY, OJTHAKO CTPEMJIEHHE K COKPAIICHHIO €€ YPOBHS, 00ECIIEUeHUIO
0J1ar0COCTOSHUS TpaxJaaH OOJIKHO CTaTb OJJTHUM U3 BayKHEHIIIMX HaHpaBHCHI/Iﬁ MOJIMTHKH JTF000TO
LUBUWIN30BaHHOTO OOIIECTBA.

Cnmcok Jimreparypsl .

1.  Hoxuman o pazButuu 4yenoBeka 3a 2003 rog. — Hero-Mopk: Okcdopna roHHBEpCUTH TIpecce,
2003. — C. 1

2. VYuyebnuk: «Kak ycrpoeHa sxoHoMuka». ABtop: Xa-J[xyn Yanr. [lepeBon ¢ aHmuiickoro
Enenwsr UBauenko. U3nanne: Mocksa: «Mann, BanoB u @epoep»(2015)

3. 5. Dunuknoneanueckuid CnoBape bpokraysza u Edpona: B86 1. —CIIb.,1890-1907/ mo-
HsATHE: OETHOCTD

DOI http://doi.org/10.37057/A_7 June | 2021
44



Integration into the world and connection of sciences | UHTerpanusi B MUp M CBfI3b HAYK |
Diinyaya inteqrasiya vo elmlorin slaqasi

PHILOLOGICAL SCIENCES

UHIJIN3 BA V3BEK TWIH IOKJTTAMAJIAPUIA CHHOHUMMUSI
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AnHoTanusi: Ym0y Makosaaa oKiIamManap JICKCUK MabHO aHIJIaTMaca-na, y3u kabu €pmamMuun

cy3 Oynran OOFI0BYM Ba KyMakuuiap, Oup roKiIamMa HKKUHYM OUp foKIama, cudaT TypKyMuUra ous
aiipuM cy3map OuiiaH CHHOHUMIIMK XOCHWJI KHJIUIIH XaKuaa PUKpP FOPUTHITaH.
Kanur cy3nap: rokiaMa, MabHO, CHHOHUMESI, KYMaK4H, OOFJIOBYH, CUdaT.

IOxnamanapuunr udonanaiguraH MabHO HO3UKIMKIAPU JOMpAacd aH4a KEHIVIUIH, Yiap
HEUTpAJUIMK Japa)kacd, MabHO wHdomazam Kydyd Ba yciayOud KyutaHumura kapabd y3apo
CMHOHMMJIMK KaTOPUHU X0CWII KWIIMIIN KypcaTuirad. FOkimamanapija CAHOHUMUS KEHT TapKaJraH.
Vnap: 1) ¥3u kabu épaamuu cyznap, sbHH OOFIOBUMIIAP Ba KYMaKuu; 2) OUp IOKJIaMa UKKUHYK Oup
I0KJ1aMa; 3) cudar TypKyMHra ouJ1 aipum cy3mnap OuiiaH CHHOHUMITHK X0cril Kuitaau. FOkmamanapaa
CHHOHMMMS KCHT TapKajraH. Yiap, alHUKca, OOFJIoBUMIap OMiIaH KYIPOK MAabHOIONIUIUK XOCHII
kunanu. LyHuHT yayH OOFIIOBUM-IOKJIaMa aTaMacy XaMm MIutaTiiaad. byHna OofinoBun YpHUHH
I0KJIaMa, €K aKCHHYA, I0KJIaMa YPHUHU allpUM KYMakyu €Ky OOFJI0BYM rajulaliy HaMOEH Oy maau.
Jlexun OOFJIOBYM Ba IOKJIamasap, OUp rokjIaMa UKKHHYK OWp FoKJIama OMJIaH CHHOHMMITUK XOCHIT
KMJIca-ia, ynap ypracuaa ycryOuid MabHO HO3MKIIMKIIAPU CaKJIaHUO KOJIAIH.

-KU/-Kum, -y, -10, -0a, -mu Kabu appUKCCUMOH I0KJIamMaap HIaKkjIaH Iokjiama 0yica-ia, Ma3MyHU
Ba Basupacura Kypa OOFJIOBUMJIApPra TEHI Kejla OJUINM JKUXATHAAaH Basu(aaoll OOFIOBUH
XucoOmaHn0, OOFIIOBUMIAp TypKyMura XaM Kuputwiaad. LLlyHUHT ydyH yHU TYIHagaH-TYFpH
00&10684U-10KIaMa HOMY OWIIaH XaM ydpaTHII MyMKHUH. | By FokiiamManapHUHT 00F10BuM Bazuacuia
KEJIMIIM aH4ya KeHT TapKaJiraH Xojaucaaup. MacanaH, -mu KYIIMMYaCUMOH CYPOK-TaaxoKyo
IOKJIaMacu XaM OOFJIOBUMIIMK XyCyCUsiTUTa 3ra. byHu “bona vuznaoumu, Mywyx dutiuiiaoumu,
Kamnup gapkiai oimaou’ THUMHUAATH Taruiap Tacaukiainu. Ketupunran ramjaa KyiajgaHTaH
-MU IOKJIamacu acilujia cypox rokiamacu 0yica-aa, TabKUJ MabHOCHHM BOKEJIAHTHpPraH OuUp
Heya coJiJia spraii ramnjid Mypakkad Kyuima ran KucMiapuHu oup-Oupura 60fyiad keaMoKaa.

-0a Ky4aWTHpYB-TabKHJ[ IOKJIaMacu WIApT Mailmuaarun (ebiulapiaH  Xamla KeJIUIIUK
KYIIIMYagapuaan CYHT KYJIIIaHUO Kearanaa TYCUKCU3IMK MabHOCUHM AHINIATUO, Yam KydauTHPYB-
TabKHUJ FOKIaMacy OMJIaH MabHOJOUUIMK XOCHJI KMJIaJu Ba MKKaJIacH y3apo CUHOHUM cUdaruaa
KapaJau.

Xam roKJ1lamMacu TaKpOPHUIIMK MabHOCHHHM M(OAATIOBUM MPECYNIIO3ULUATa UIIOPA BOCUTACH
Oyub KenraHma y, acocaH, MadT Xonwra OOFIaHWO, KECHMMJIaH aHIJIAIIWITAH HII-XapaKaTHHHT
TaKpOPUMIMIMHU KYpcaTUIl OpKajdl Npecylno3ULMsSHM o3ara keatupaau. Pakar Oy xam
IOKJIaMacH OpKaJIu SIUUPUH TyIIyHUIaau. Macanas: Jupexmop Oy2yn Keueaua xam 4akupmaou.
AHUK nTponio3uIusi — {upexmop oyeyH keweaua xam uaxupmaearu. [ Ipecynmo3unus — oupexmopHune
YAKUPUWUHUY KYM2aHU, OUPEKMOop 4aKupMaémeaHuHune 0agom dmaémeanu, onouneu Kyniapoacu
XonamHuHe Kauma maxpOopiaHeaniuu.

Bynra xam roxiiamacu Ba maiT OMIAMPYBUM “OyryH Kedrada” CY3W MIIOpa KWiasnTH. Maskyp
ranja sHa KyTHII MabHOCHJArd NPEecylHo3MLMs XaM aHMallWiIMOKaa. BbyHna kecumuax
AQHIMIALIWITaH WOI-XapaKaTHUHT OJAMH XaM 103 OepraHjurura Hiopa KWIyBUM Oy2yH TaWT
paBMILN OPKAJIM Ba ¥am IOKJIamMacu OujiaH Oupra TakpOpUHIMK MabHOCHJIATH MPECYIIO3ULUSHH
103ara kenatuprad. by ranpa kymnanran “OyryH keurada” cy3u “OyTyH HUHT “KUCM’ U, YyHKU
OyryH — OyTyH Oup cyTka Oyica, Ke4 YHUHI KUCMHHU AQHIJIATUIIH JKUXATHJAH MPECYNIO3ULUs
103ara kenras. byHnia yav rokiamMacu nmpecynmno3uiusra uiopa KuiyBau Bocurta 0yiaras. [lynuHr
yUyH Tal TapKUOWIaH xam IOKIaMacu TYyIIUpUO KOMAMPHITYIail 0yica, TaKpOpUIINK MabHOCH
nponanaHMai Koiaau.

' AckapoBa M. V36ex Timna OoFmoBYH-TOKIaAMamap XakKuaa // V36ex Tiam Ba amabuéTH. — 1962. — 5-COm.
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Takpopuiliuk MabHOCHHHM U(POAATOBUM MPECYIO3UIUIHU ¥am IOKIaMacHIaH TallKapu AHd,
mazun KabW IOKJIaMalap xaMm ro3ara KeJITUpUIIN MyMKHH. Macanau: /Jupekmop Oyeyn keueaya
AHa yakupmaou. // lupekmop TaruH Oy2yH Keueaua xam YaKupmaou.

MabayMKu, UHIIN3 TUIUAATH this, that cy3napu Y30ek TUIUaa 0y, uly, yua, ana uty, aHa yua,
Maua wy Kabu KypcaTull oiMoliapura MyKoOusn kenaau. Bupok awa, mama cysmapu 6ab3aH
IoKJIaMa, 0ab3aH KypcaTuil onmoin cudaruia xam kabyn kunuHaau. Kypcarum onmomniapu
IoKJIaMa €KM KyMakuuiap OuiaH Kejca, NPECyNIo3UlMs oKjiamMa €KM KYMaKyura TaJuTyKiIu
Ooynanu.

AHUKJIOB IOKJIaMajlapd CaHAIyBUM XpoOu, HaK IOKJIamMalapyd YOFMIUTUpUII (Kuécnall,
YXLIaTyI) MabHOJIAPUHU OMIIIUPUO KeNraHja oriapra KyImuiaaaurad -AeK, -Aau JIyFaBui I1aKi
SICOBYHM KYIIMMYanap €Ku Kabu, cunzapu XyMakuuiapyu OunaH CAHOHMMIIMK KUJIa OJIa/IH.

VY30ex TUIMAa SApaTWIraH MaTHJIAPHUHT WHIVIM3 TWIWra Tap)KUMacu >kapa€HuIa Kynmmua
KYPUHUIIUAATH -2UHA aWMpyB-uerapajoB IOKJIAMAaCMHMHI WHIIM3 TUIuga only — gakam
MabHOCH/IArH CY3 I0KJIaMa OMilaH aaMalITUPHIUIIN MyMKUHIIUTY Ky3aTtuiaau. Macanas: “bupok
Oy MOXXapOHHUHT acll ca0aOMHU KK KUIU2uHa Ounapau: epaa gymanad €Trad aHoBH apOoby epy
KyKKa cuegmait opean yzune!”! (“But only two people knew the reason behind this row: you and the
official lying on the floor”.

IOxopunaru marH acnusituaa 6epuwirad “ap6o0y epy KYKka CUFMail IOpraH Y3WHI YIOLIUK
OynaknapuHu Oup-Oupura Oofnamra xu3MmMar Kuinaérran “-y” rokigamacu Oy YpuHAA TEHT
6ornoBuM Bazupacuaa UIITUPOK ATraH. LIyHUHT ydyH TapkuMmaaa XaM y TYnnamgaH-Tyrpu and
OupuKTUPYB OOFIOBUMCHTA anMamtupunran. dakar OyHna “epy kykka cuemail wopean y3une”
Ooupukmacuaa cudatiioBur aHUKJIOBYM Bazupacua KeITUPUITaH noopa TymupHuO KOJAUpUITraHu
Y4yH YHUHT TapKUOUIAry €p Ba KYK CY3/1apruHu 00F1a0 Kenran “-y” rokjaMacu XaM cakjiaHMaraH.
HlyHuHTIEK, acIUATAAT XUC-XAsKOH, YHIO0B OXaHTY Ba HIAKJIM XaM HYKOJIraH, SbHU acIuaa XHUc-
XaspKOH (YHIIOB) Tall TapKUMa/ia OAUN ran KypuHuinuaa 6epuirad. byHu yHUHT yHIOB Oenrucus
OepunaéTraHuaH XaM WIFall MyMKHH.

' Apsam, Opkun. llloBkuH: poman, kucca, xukosuiap — T.: O’zbekiston, 2011. — B.178.
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MHUPTEMMP LIEBPIAPUJA JEONOITOHUMJIAPHUHT BAJAUMIA-YCITYBUI
KVJUIAHULLIA

Xamuaoa Myoopak XaguzoBHa
Byxopo naBnar yHUBEpCHTETH TasiHY JOKTOPAHTH
Ten:90 744 03 77. Email:muborakhafizovna@gmail.com

Annotation: The article focuses on the names of deopoetonyms - natural phenomena men-
tioned in the poems of the Uzbek poet Mirtemir. The poet’s poems speak about the artistic and
methodological possibilities of deopoetonyms. Their symbolic nature is defined.

Key words: nature, naturalphenomena, depoetonym, fog, dew, symbol, emblem.

JleonosToHuMmIap y3u arad kenraH TaOuar XoJucajlapyd HOMIApUHU OMp-OuMpuIaH akpaTud
KYpCcaTHIl, yIapHU WHAWBHYaJUIAIITHPULT Ba WACHTUPHUKAINMSA KWINII YIYH XH3MaT KUJIaIuTaH
cy3 Ba mOopanap O0ynubO, Oaauuii acapiapaa OomKa OHUMOHUMIIAP KaOWM MyXUM VPHH TYTaJH.
Vrnap WKOAKOPHUHI HMATHUHH, ACAPHUHI aCOCHH FOACMHM o4yuO Oepurira, O0aguuii MaTHHU
IIAKJUIAHTUPULITA XU3MaT KypcaTau.

Tabunii XoaMcaTapHUHT THIIA MaBXKy OYaraH HoMmiIapu O0aguuii MaTHIapAa KYNuHYa Ky4dMma
MabHOJA KenuO, HKCIPECCUBIMKHU 03ara KenTHpaau. ByHaail neono3ToHuUMIIap, XycycaH,
HIEBPUATAA MYXHM OJKCIpeccHB BasudanapHu Oaxapub kemagu. Macaman, MUPTEMUPHUHT
“UlynpuHr” capiaBXajid HIebpHIa JUPUK KaXpaMOH OOIINIaH KeUnpraH WIKU X0JaTiap TaCBUPU
yUyH LIYAPUHT XOANCACH MYXHUM JIMHTBOIIOATUK BocuTa 6Yu0 kenrad. [oup myaqpunram “rysan
ANPOKJIAp/a, KYKaTIapHUHT Oapru/ia, YedaKkJIapHUHT Oarpua, IYX col KHpFOKJIapuia, HUXoJIap
KypTaruyja cajl 3nKuHAa cuMoO/1ail KanTupad suITUparaH JIak-JIak MHXKYTa; KeJIUHIap TaKUHYOFU
— KY3MYHUOKKa; OYi-O¥i nuinpabo KM3JIApHUHT y3yT'H Ky3japura, keyacu OWIaH TaruH HuFIad
YMKKAH OHAcu Ky3 énuiapura yxmarrad. AWHUKCA, IIOMPHUHT LIYAPUHIHU OHA KY3 €Hulapura
MEHT3allIH KyJa TabCcupian 4ukkaH. [llonp oHa XonaTWHU, XapakTep-XyCyCUATHHH 04U Oepuil
y4yH acOCHi IOKHHM TaOuaT XOoJucacy HOMH — LIYJIpPHUHI JAEONO3TOHMMMIa Iokjiarad. by ypunna
LIYAPUHT Ba Ky3 €11 XOAUCATApH KYPUHUILN YPTACUJAru YXIANUIMK yJIapHU MabHOBUI )KUXAT/IaH
XaM SIKUHJIAIITUPUO, OUpPH YUyH MKKHHUMCHHM TacBUp OObEKTH cudaruia TaHJalllra 3aMHUH
spaTraH.

MuptemupHuHT “Cyx0aT” mebpy XaIKHUHT I1aMOJ KYIIUFU “F Xaiinap” oxaHruaa OUTUIraH!
Ouna" YbTUOOPHU TOPTAIIH:

Xatioap! bouuia cy3uHTHY, I0paK TYJIKWHIAHAIY,

Kunpuxnapum nuprupad, Ky3um yTaai ¢aaam.!

IOxopuaaru carpnappa 1maMost cy3u TUIra OIMHMAETraH 3¢a-/1a, yHaaru Xaiaap HoMH amoJra
MypoXKaar dTWIAETTaHINTHHN Onnnupaau. YyHKH KaJuMId TypKUN XaJIKJap KaTopu Y30eK XalKu
opacua xaM mamon nupu cudarnaa Xainap KyIsTura cuFHIO, mamon dakupui («E Xaiimapy)
MapocuMu YTKa3nbO kenwHraH. Mana mry xapaéHna Xaijgap HOMU OWIaH OOFIHMK YHTHKOIUMA
WHOHWIAp THU3UMH acOCHJIa IIAMOJIHUHT adcoHaBUM xomuiicn — Xainap €ku Mupxaigap HOMH
THJITa OJIMHraH. MUPTEMUPHUHT yIIOy caTpiapH Ly Kapauuiap acocuza sparwirad. [llamonHuHr
SCHILY JIMPUK KaXpaMOH TyHFyJIapuHu )KyHOy11ra coiaau. lllonp yHUHT ScuIIna 33ryIUKIapyuHH,
AXIIWIMKIApHU Kypaau. Jlemak, MupTeMup XaJIKHUHI I1aMOJ YaKUPUII KYIIUFU KaXpaMOHHU
Xaigap HOMUHH TalIMeX cudaruaa Kyyuiad, y3ura Xoc cup cakiam 6apodapuaa modTuK GUKpHU
TabcUpyaH u(oanamra XxaM dpHIITaH.

[Houmpuunr 1940 iwnpa €3ran “bapaka ToMywiIapyn” HOMIIM IIEbpUJA “‘TyMaH XOAHMCACH
00pa3IaHTUPHIITaH:

OK TyMaH OKaJlu IOKCaK TOF OOIINJaH,

[ITamon KyBIa€Tup BOAMM yCTHUTA.

Xaiiparaa O0KamaH sicCH OK TOIIHJIaH,

bup 3ymaa kyk kupap Mapmap tycura...>

Ymly mebpaa TabuaT XOIUCACHUHUHI MKKUTA KYPUHHILM: OMpU TyMaH, MKKHHYHCH 3ca

' Mupremup. Acapnap. 3 xwiymk. 1-xunn. — T.. F.Fynom nomunarn Anadbuér Ba canpar Hampuéru, 1971.
- b.52.
2 Yma kuro06, 176-6ert.
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IaMOJT HOMJIAPU KETMa-KeT KeITUPUIIUILIY HATHXKACH/1a TAHOCHO CaHbaTH BY)KY/ra KeJITHPUIITaH.
WxkuHunnay, mebpaa “ok” cudarioByrcu TymMaH cudaTtiaHMuy 6unan Oupukuo, “ox Tyman”
AQHUKJIOBYMIIM OMpUKMAacH Xocui Oyirad. by ypunaa “ok” cudaru opKaam SMUTeT — cudarianl
Oanuuii caHbaTy 103ara YuKKaH. Y YUMHYMJIaH, TyMaH “oKaau’, IIaMmoI 3ca KyBJIaETHp kaOu xapakar
HOMMHHU OMiiupyBud (hebiuiap OunaH KEeNTUPUIUILN HATHXKACUAA KOHJIAHTUPUII CAaHbaTH Manij0
OynraH.

Mupremup KyNruHa mebpiaapuia Tabuar Xoaucajapy HOMUHU KaTop KMIMO caHall OpKajiu
TAHOCUO CaHBATUHM SPATIaHU Ky3aTHUIIAIIH:

Ocmon — 3ympan Ky66a, sxyzna rybopcus.

Ypracuaa TYJIUH OW, OCUITaH KaHAWI SHEJINF ...

Ennap xap kagamaa yituHra Tymap opcus.

Kyron, Kop ViiuHIapu mryx OOpMUKUH €1 SHFJTUF?

oupHunr wmaxopatu Tydainu en (mamon), KyrH, KOp KkaOu Tabuar xoaucanapu
KOHJIAHTHPHIL caHbaTu acocunua udona stunaérup. Xycycad, “3ympan Kyo606a’aek rydbopcus
OCMOH/IaH 31aHu0 TymaéTrad nIyx Ba YHOKHM KOp 3appajlapuHUHT PaKC TyIaéTraHieK MaMosia
TeOpaHnO TymaéTraHu HHCOH XUCCUETIIapUTa Xyl TabCHp KypcaTtnuO, 3aBKUHH omupaad. OcMoH
KaHIWIWJEK KYypuHa&TraH TYJIuH od &rmycuaa Oy MaH3apa siHaja >kKo3u0amopiuk kKacO aTaiu.
Maxopatiu moup Mupremup Tabuar Xoancaiapi HOMHHA BOCHTA KHJIHO, MaHa ITyH/1ai OeTakpop
yxmarunuiap siparrad. [loupraapHunr uHCoH Xaéruaaru y €ku Oy XOoJaTHU, KyBOHY € KaWFyHU
Tabuar xoaucanapura Kuécan ounod Oepuiy 6aaunii WKoa1a TOITUK YCYII — apasuieTu3M CaHbaTh
xucoOmaHagu. !

Xynoca kunub alTtranga, Oaauui anaOMET TWIMAA ydpalauraH [IEOlMOdTOHUMIAp XaM
MO3TOHUMHHUHT OOIIKA Typjapyd CHUHTapud acapHUHT MabHOBHM-yCIyOUH HMKOHHSTIAPUHU
TabMUHJIANIIA MYXUM BOCHTAa CaHalaau. YIap NapagurMaTHK XycCycusTiapra sra analuii
oHuMasiap cudaruia TUI Ba HyTK XOCIUKJIAPUHU aHIVIAIa KaTTa axaMusIT KacO 3Taju.

! Vpaepa JI. V36ek xank kymmknapuna napamnemusm. — T.: Haspys, 2019. — 176 6.
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