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HNY MI'CY
B MEXJAYHAPOJHOM ®OPMATE

CoOBpeMEeHHBIH YHHBEPCUTET CErOAHs — 3TO LEHTP 00pa3oBaHMs U HAyKH, aK-
THBHO Pa3BUBAIOLINIICS B MIPOBOM 00pa30BaTeIbHOM M HayYHO-HCCIIE0BATEIECKOM
IIPOCTpaHCTBE. MexkIyHapOHOE COTPYJHUUECTBO SABIISETCS HEOTHEMIIEMON YaCThIO
JIeATeIbHOCTH JIF000r0 yHHBepcuTeTa. HanmonanbHelil necnenoBarensckuii Mockos-
CKUI roCyJJapCTBEHHbIH CTPOUTEIbHBII YHUBEPCUTET TPAAULMOHHO B TEYEHHE MHO-
THX JECSITKOB JICT BeJeT U Pa3BUBACT Pa3IMYHbIC HAIIPABICHHS B 00JIACTH MEXK[yHa-
POJIHOTO COTPYHUYECTBA.

MextyHapojiHas IESTEIbHOCTh HALllEr0 YHUBEPCUTETA Hayanack B 1946 I, u ¢ TeX 10p YHUBEPCUTET ILI0I0T-
BOPHO COTPYJHUYAET C 3apyOe:KHBIMU ITapTHEPAMH. 3a 9TO BpeMs ObUIO MOAroToBieHo 6onee 3500 HHOCTpaHHBIX
crennanucToB U3 105 crpan mMupa, 6onee 300 KaHANAATOB U JOKTOPOB HayK.

HUY MI'CY umeer o0muUpHEIE CBA3U C 3apyOeKHBIMU By3aMH, HAyYHBIMH HHCTHTYTaMH, CTPOHTEILHBIMU
KOMITAHHSIMHU KaK OJIVDKHETO, TaK M JaJIbHETo 3apyOeikbsl, aKTHBHO B3aUMOZEHCTBYeT ¢ 93 3apyOe:KHBIMHU By3aMU U3
32 crpaH Mupa.

Ceroans nepex HUY MI'CY, kak u niepesi BCEMU COBPEMEHHBIMU YHHUBEPCUTETAMHU, IIOCTABJIEHBI HOBBIE 3a-
J1a4u B 00JIACTH MEXKTYHAPOAHOMH esaTenbHOCTH. OCHOBHEIE U3 HUX:

BXOXICHHE B YUCJIO MEXTYyHApPOJHBIX JIHIEPOB B MCCIENOBAHUAX M pa3padOTKax II0 PsLy NMEPCIEKTHBHBIX
HAaIpaBJIEeHUI CTPOUTEIBCTBA;

OTKPBITHE U BEIBOJ Ha MEXKTyHAPOAHBIH yPOBEHb KaueCTBA COCPKaHMs HCCIICOBAHUIT U pa3paboToK, ITyomu-
KallUU pe3y/IbTaToOB HayYHbIX UCCIIEI0BAHUIN B MEKAYHAPOIHBIX PELEH3UPYEMBIX KypHaIax;

JOCTIDKEHHE MEXTyHApOIHOTO yPOBHS KadecTBa 0 BCEM 00pa30BaTeIbHBIM IIPOrpaMMaM YHUBEPCHUTETA,

(opMupOBaHe YHHKAIBHOTO y3HaBaeMoro B mupe openna HUY MI'CY, Beixox HUY MI'CY Ha mexayHa-
POIHEII PBIHOK 00pa30BaTeNbHBIX M HHTEUIEKTYaIBHBIX yCiIyT, npespamenne HUY MI'CY B HHCTpYMEHT «IIpH-
TOKAa MO3IOB» B POCCUICKYIO HHKEHEPHYIO HAYKY.

OreHKa MeXyHapOJHON JeATEIbHOCTH YHUBEPCUTETA OCYLIECTBISETCS B OCHOBHOM Ha OCHOBE IOKa3are-
JIel MUPOBBIX PEHTHHIOBBIX areHTCTB.

HUY MI'CY 3anumaer ceroms 34 mecto B pelituHre yHuepcureroB rpynmsl BRICS, Beicokue nmoszuuuu
B peiftunre QS EECA. D10 03Hauaert, 4To Takue HEMAJIOBaXKHBIE 110KA3aTeNIU, KaK aKkaJeMUUecKas peryTaius, pe-
IyTamus cpeau paboTonarenell, HaygHOe [IUTUPOBAHHE IPO(ECCOPCKO-TIPEIIOIaBaTeIECKOI0 COCTaBa YHUBEPCHTE-
Ta, coorHowmenue unciaeHHocTu [IIC u cTyneHToB, a Takke KOJIMUECTBO MHOCTPAHHBIX CTY/ICHTOB B YHUBEPCHTETE,
HaXOJATCS HA JOCTATOYHO BBICOKOM yPOBHE.

Bonbmoe Banmanne B HUY MI'CY ynensiercss pa3BHTHIO MEXITYyHApPOIHBIX 00pa30BaTENIbHBEIX MIPOrPaMM,
a TaKXKe aKaJeMUIeCcKOd MOOMIBHOCTH 00yJaIOmMXCs U HPO(eccopCcKo-IPeroiaBaTeIbeKoro cocrasa. CTyaeHTH
HMEIOT BO3MOXKHOCTD BBIOpATh ISl ce0sl HHANBHUIYAIBHYIO TPASKTOPHIO OOyUEHHS HE TOJIBKO B POJXHOM YHUBEPCH-
TeTe, HO U HCIIOIB30BaTh 00pa3oBaTelbHbIe PECypChl YHUBEPCHTETOB-TIapTHEPoB B ['epmannu, Ouuisaann, [Toms-
IIe ¥ JPYTUX CTpaHax, a IpodeccopcKo-IPenoaBaTeIbCKHil COCTaB — ITOBBICHTD KBATH(HKAIINIO, IPOBECTH Ha-
YUHBIE HCCIIEOBAHUS, BOCIIOIB30BaThCSl HAyYHO-TEXHUUECKOH OMOINOTeKON. AKTUBHOE y4acTHe YHHBEPCUTETA B
npoexrax TEMPUS, Erasmus+, DAAD croco0cTByeT pa3BUTUIO ¥ YKPEIICHHIO MEXTyHAPOIHEIX CBSI3CH.

HemanoBaxHbIM (aKTOPOM pa3BUTHS MEIK[YHAPOLHOH ASSITEILHOCTH SBISIETCS IPUBJICUCHIE HHOCTPAHHBIX
rpakJaH Julsi 00y4eHUs], IIPOBEICHNUSI HayYHBIX HCCIIEIOBAHHH, IPENoaBaTeNIbcKol paboThl. ExkeronHo B yHHBEp-
cHuTeT NMpUOBIBAIOT OKOIO 150 CTYIeHTOB, aCHHPaHTOB, MOJOALIX y4eHEIX. B 2015 1. BnepBele B HOBOM (hopmare
OTKPBLIACH JIETHSIS IIKOJIA HA aHITIMHCKOM $I3bIKE JUIS CTYICHTOB U3 YHUBEPCUTETOB JPYIUX CTPAH.

MextyHaposiHas Hay4qHast JeSITEIbHOCTb YHUBEPCUTETA CBsI3aHa C BBIIIOJIHEHHEM COBMECTHBIX HAay4YHBIX HC-
ClICOBAaHHUI{, HAYYHO-IIPOM3BOACTBEHHOM NEsSTENbHOCTHIO, M, KOHEUHO, HEOTEEeMIIEMON JacThIO JIF0OOT0 HaydIHOTO
HCCIIeJOBAHUS — MyONHKaMsIMH HAyYHBIX CTaTeil B MEXKTyHAPOIHBIX N3IaHUSAX.

Henb3st He oTMeTHTS, uTO XKypHaN «BectHnk MI'CY» crocoOcTByeT pa3BUTHIO MEXTyHAPOJHON TESTEIBHO-
ctu yHuBepcurera. Crarbi, MyOIHKyeMble B )KypHale, BRI3BIBAIOT HHTEPEC KaK B POCCHIICKOM, TaK U B 3apyOSIKHOM
Hay4HOM U 00pa3oBaTeIbHOM coobmmectse. [TyOnukaniy Ha aHIIHICKOM SI3BIKE CIIOCOOCTBYIOT PACIIHPEHUIO KpyTa
gHTaTeNei, IBISIOTCS HeOOXOIHMMBIM yCIIOBHEM JUIS BBIXOJd POCCHICKON HayKH Ha COBPEMEHHBIH MeX/TyHapOXHBIH
YPOBEHb.

JKenaro BceM 4MTATeNIsIM HOBBIX HAyYHBIX OTKPBITHH, PACIIMPEHUs] IPAHHI] MEKIYHAPOIHOTO OOLICHUS, a
JKypHaITy — ycCIieXa U IIPOLBETAHHS B MEXTyHAPOIHOM HaydIHOM U 00pa30BaTeIbHOM IIPOCTPAHCTRE!

Kanz. rexs. Hayk, npodeccop, coBeTHuk PAACH,
npopexrop HUY MI'CY L E.C. Toruna
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NATIONAL RESEARCH UNIVERSITY MGSU
IN THE INTERNATIONAL FORM

Modern university is today a center for education and science, which is actively developing in
the world educational and scientific-research space. Active international cooperation is an essential
part of the activity of any university. National Research University Moscow State University of Civil
Engineering has been traditionally maintaining through years and developing active work in the field
of international cooperation.

International activity of our university has begun in 1946 and since then the university has been
effectively cooperating with foreign partners. During this period more than 3500 foreign specialists
have been educated from 105 countries, more than 300 candidates and doctors of sciences.

National Research University MGSU has wide connections with foreign universities, scientific
institutions, construction companies of neighbouring countries and beyond, is actively cooperating with
93 foreign universities from 32 countries of the world.

Today our university and all the modern universities face new tasks in the field of international
activity. Here are the main tasks:

joining the number of international leaders in investigations and developments in a number of
promising directions in the construction;

discovery and bringing to the international level of the composition quality of investigations and
developments, publication of the results of scientific investigations in international reviewed journals;

achievement of the international quality level on all the educational programs of the university;

formation of the unique world-recognizable brand of MGSU, entering a world market of edu-
cational and intellectual services, turning into an instrument of brain gain into Russian engineering
science.

The international activity of the university is estimated basing on the indicators of world rating
agencies.

MGSU is now on the 34th place in the rating of the universities of the group BRICS, the high
positions in the rating QS EECA. This means that such important indicators as academic reputation,
reputation among employers, science citation of the academic staff of the university, correspondence
of the number of academic staff and students and the number of foreign students in the university are
on rather high level.

MGSU pays great attention to the development of international educational programs and to
academic mobility of the students and academic staff. The students have opportunity to choose their
own trajectory of education not only in their university, but to use also educational resources of the
universities-partners in Germany, Finland, Poland and other countries, and the academic staff have the
possibility to upgrade their skills, carry out scientific investigations, use science and technical library.
Active participation of the university in the projects TEMPUS, Erasmus+, DAAD contributes to the
development and strengthening of the international relations.

There is another important factor of international activity development — involvement of foreign
citizens into education, scientific investigations, teaching work. Yearly about 150 students, postgradu-
ate students and young scientists come to the university. In 2015 a summer school first opened in a new
form in English for the students from the universities of other countries.

The international scientific activity of the university is related to joint scientific investigations,
scientific and production activity, and, of course, the integral part of any scientific investigation — pub-
lication of scientific articles in international editions.

We should also note that the journal “Proceedings of Moscow State University of Civil Engineer-
ing” contributes to the development of international activity of the university. The articles published
in the journal attract interest both in Russian and foreign scientific and educational community. Pub-
lications in English contribute to enlarging the audience, are the necessary condition for international
recognition.

I wish all the readers new scientific discoveries, widening the limits of international communica-
tion, and I wish the journal success and prosperity in the international scientific and educational space!

Professor, Candidate of Technical Sciences,
counsellor of the Russian Academy of Architecture and Construction Sciences,
Prorector MGSU, E.S. Gogina
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APXUTEKTYPA U TPAOOCTPOUTEJIBCTBO.
PEKOHCTPYKUUA U PECTABPALIUA

YK 725

A.A. Il1oTHUKOB
HUY MI'Cy

APXUTEKTYPHO-KOHCTPYKTUBHBIE ITPUHIUIIbI
N MTHHOBALIMU B CTPOUTEJILCTBE
CTEKJ/IAHHBIX 3IAHUU

CdhopmynumpoBaHbl 6a30Bble TEOPETUYECKNE NMPUHLMMBI U UHXKEHEPHbIE UAEN, pe-
anu3yemble B CTPOUTENbCTBE CTEKMSHHbIX 34aHWA Ha COBpeMeHHOM 3aTane. Paccmo-
TpeHa ¢ nosuuuin unocodun obLieeBponenckas KOHLEeNUUsa 3aaHusa HOBOro Tmuna —
3€eeHoro 3aaHus.

KnioueBble cnoBa: 3eneHoe 3faHve, HapyxHas oborouka, CBETonpo3payHble
KOHCTPYKLUUW, 3SKOMOTUs, 3HEpProadeKTMBHOCTb, BaKyyMHbl€ CTEKMOMNakeTbl, CBETO-
npospayHble hacagbl, conHuesawmTa

HecMotps Ha nuHaAMMYHOE pa3BUTHE TEXHOJIOTHUI M MHOTOYMCIIEHHbBIE HCCIIe-
JIOBATEJIbCKHUE MPOCKTHI, CPEIH EBPOICHCKON HAay4YHO# 0OIIECTBEHHOCTH, apXUTEK-
TOPOB M CTPOUTENIbHBIX WH)KEHEPOB J0 CUX IMOp HE CYIIECTBYET €IMHOTO MHEHUS
MO MOBOJY TOTO, KAKUM JIOJDKHO OBITh CTEKIISTHHOE 3aHUe — 3JIaHue OyayIIero.
Ckopee MBI MOXKEM HaOJIOATh pa3HOOOpa3ne TEOpUil U MHEHUH, 4acTO MPOTHBO-
PEUUBBIX, BPAIIAIOUINXCS BOKPYT JABYX OCHOBHBIX CMBICIIOBBIX HalpaBIeHUH, MPU-
OPHUTETHBIX /11 COBPEMEHHOTO CTPOUTENNHCTBA M ApXUTEKTYPhI EBPOTEHCKUX CTpaH.

Muctuueckas uzaes JI. Muc Ban aep Pos [1], Beipakaroias e IMHEHHE YeTOBEKa
¢ pUpoAoH, GOPMHPYET OCHOBY COBPEMEHHOM KOHIICTIIIUM YKOJIOTUIHOTO 3IaHHSI
HOBOTO THIIa, 4acTo 0003HayaeMmyro cioBocodetanneM Green House (or aHmi. —
3esieHblid 1oM). Hapsimy ¢ 9THM, COBpeMEHHOE eBpoTelickoe cOooOIIeCcTBO BCepbhes
00€CIOKOEHO pacTyIMMu BbiOpocamu B atmocepy yrekucioro rasa (CO,) —
MPOAYKTa CXKUTaHUs TOIUIMBA, PAcXOAYIOIIETrocs Ha oToruieHue 3naHuil. Ilo mue-
HUIO HCCIeIoBaTeNe, 3TO ABIAETCS OCHOBHOM MPUYMHOMN ITI00aIbHOTO TIOTETIEHUS
KIIMMaTa, CONPOBOXKAAIONIECTOCS IPUPOAHBIMHU KaTtacTpodamu, JT0Jisi KOTOPBIX 3a I10-
CJIeHHUE AECITUIIETHS PE3KO BO3pOCIIa Ha eBPONEHCKOM TeppUTOPUH. DTO TIOPOXK/Ia-
eT BTOpOii 0a30BbII MOCTYNAT CTPOUTEIBHON HAYKH, CBSI3AHHBIN ¢ pa3pabOTKaMu B
00J1aCTH CHIKEHHS 00LIeTO MOTPEOICHNUS SHEPTUH 3IaHUSIMH, & TAK)KE TOUCKOB BO3-
MOYKHOTO HCIIOJIb30BaHUS aJIbTEPHATUBHBIX dHEPTreTUYECKUX PECYpPCOB — COJIHIIA,
BETpa U Te0TePMaIIbHBIX HCTOYHHUKOB.

B u3BecTHOM cMBICIIE MBI MOKEM TOBOPUTH O (HOPMHPOBAHHU HEKOTOPOTO HO-
BOTO MHPOBO33PEHUS B apXUTEKType, COYETAIONIETro B ceOe 1Ba MPOTHBOPEUUBBIX U,
BO3MOXKHO, B3aMOHCKITIOUaroIux ¢axropa. C 0qHON CTOPOHBI, €AMHCTBO C IPUPO-
JIOM 1 yJaBIWBaHHUE 3[[aHUEM COJIHEYHOM 3HEPTUU MOXKET OBITh 00ECIIEYeHO TOIBKO
NPY HAIWYHHU B 3[JaHUN OOJIBIIOTO KOJMYECTBA MAHOPAMHOTO U KPOBEILHOTO OCTe-
knenus. C npyroi, Hamuuue OOJNBIIOTO KOJMYECTBA OCTEKIICHHBIX MOBEPXHOCTEH
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B HapyXKHOUW 000JI0YKE MOPOXKIAET OTPOMHBINA KOMIUIEKC TEXHHYECKHUX IMPOOIIEeM,
ONTUMAJIBHOE PELICHUE KOTOPBIX HA COBPEMEHHOM 3Talle II0Ka He HaiineHo. TeM He
MeHee COBpEMEHHAs eBpOTIeHCKas MPaKTHKA MPEICTABISET COOO0M MOCIeTI0OBATEIHHO
Pa3BUBAIOLIUICS NIPOLIECC, HAIIPABJIECHHBIM HA IOMCK KOMIIPOMHUCCA, BBIPAXKAOLIETo-
CsI B HEKOTOPOH MPUHITUITHAIHFHO HHOHW PAITMOHATNCTHICCKON (hrmoco(ru CTEKIISTH-
HOTO 3/1aHUSL.

Tax, B wactHOCTH, TIpoheccop YHUBEpPCUTETA DKCIUIyaTaIluu 3MaHUN U dHEp-
TEeTHYECKOTO MPOeKTHpoBanHus T. bpaynmseiira (I'epmanns) x1-p M. Hopbept ®ucu
OTMEYAaeT:

«MOXHO, KOHEYHO, 3aNpPOeKTUPOBaTL JIG0E 3AaHVe, faxe Hemnemnoe, C NOIHOCTbLIO CTe-
KISIHHOWM HapPY>XKHOM 0BO0NOYKOM 1 CBEPXAOPOror CUCTEMOM OBCNY>XNBAHNST — COBPEMEHHbIE
AOCTVXKEHUS! B UHXXEHEPHBIX METOAMKAX W YPOBEHb PasBUTWSI MPOU3BOACTBEHHbIX TEXHOIIO-
M MO3BONSIOT apXUTEKTOPaM U MHBECTOPAM OCYLLECTBISTb 3TO HEOrPaHUYEHHO MO BCEMY
3eMHOMY Luapy. BO3MOXHO, 3TW MMMO3aHTHblE MPOEKTbl HEOBXOAUMbI ANs AEMOHCTpaLum
TEXHUYECKNX BO3MOXHOCTEN (aHanormyHo dopmyne-1 B aBTOMOOUNECTPOEHUN), OOHAKO
C TOYKM 3peHUst 3HeproatHPEKTUBHOCTU U 3KOMOMUU OHU COBEPLUEHHO BECCMBICTIEHHDI. ..
MPUOPUTETOM CETOAHSILLHETO [HS SIBMSIETCS NPOEKTUPOBaHNE 3HEProstdEKTUBHBLIX 3haHMI
C BBICOK/M YPOBHEM 3KCMITyaTaLyOHHOro KoMhopTa M HaHECEHWEM MUHMManbHOrO Bpena
oKpyXatoLen cpege» [2].

Hewmenxwuit apxutekrop llltedan benum Gpopmynupyer cBoe BHICHUE 3MaHUS
HOBOTO THIIA CIIEAYIONIIM 00pa3oM:

«Tpy MPOEKTUPOBAHWM KUMOTO 3AaHKSI, NPexXae BCero, HEOGXOANMO AyMaTb O JIETHEM
oXNaXaeHuu, a He 06 OTONNEHUU B 3UMHWIA Nepuod. OYeBUOHO, YTO MO CPaBHEHMIO C 0be-
crieyYeHneM 3MMHETOo TENOBOTO PeXVMa, 3TO Ha NopsiAok Gonee crnoxHas 3aaada. Mockonbky
Mbl GOMbLLE He MOXeM MO3BONUTL cebe B ka4ecTBe reHeparnbHOM KOHLIEMLMM UCKYCCTBEHHOE
KOHAWLMOHMPOBaHWE, HEOBXOAMMO HalTU Kakoe-TO MHOE YAOBMNETBOPUTENBHOE PELLEHME. ..
B 06LleM cMbicrie Mbl JOIDKHbI lyMaTh O 34aHuu, obrnaaatoLiem U3MeHsieMbIMU CBOMCTBaMMU,
NPYMEHUTENBHO KO BpeMeHu roga» [2].

Bospacraromue Tpe6oBaHMS K TEIUIO3AIIUTHRIM Kade€CTBAaM CBETOIPO3PAYHBIX
KOHCTPYKIMH 3aCTaBISIIOT 33JyMaThCsi O HEOOXOIMMOCTH Ka4€CTBEHHOTO CKadKa
KaK B TEXHOJIOTHAX, TaK ¥ B IPUHIIUIHAIBHBIX MTOX0aX K pa3paboTKe apXUTEKTyp-
HO-KOHCTPYKTHBHBIX PEIICHUI CBETOMPO3paYHBIX 00oouek. Tak, ecnu g0 2008 T.
B ['epmanuu TpeOyemoe MpuBeIeHHOE COMTPOTUBIICHUE TETUIOTIepeIade OKOH COCTaB-
nsumo mopsiaka R = 0,66...0,71 M2 °C/Br, To k 2012 1. TpeGoBaHNsA HOPMATHBOB JI0-
cturm R = 1,00...1,25 M?°C/Br [3].

Hapsmy ¢ ocoGeHHOCTSIMHU
SKOHOMHUKH, JIMHAMHKa pOCTa Te-
IUIO3AIUUTHBIX II0Ka3arenaed orpa-
KACT TEHJCHIMU K JOCTHKEHUIO
npenesa BO3MOXKHOCTEH MacCOBBIX
crekionakeToB [4—7]. B eBpomneii-
CKOM CTpOUTEILHOM MPAKTUKE pelie-
HUE YKa3aHHOW MPOOIeMBI B OCHOB-

Orkauka
BO3IYXA

L4
.'

[Tpunoii

Tpurnioii Crexno H30AALHH
HOM pa3BHBACTCS B 00JaCTH pa3pa- w30 !
OOTKH BaKyyMHBIX CTEKJIOTIAaKETOB \ p)‘j;\:‘: :;T.I'[ / \
(puc. 1) [8], a Takke pa3zHOOOpA3- \77 . %
HbIX KOHIIENTYaJIbHBIX pEIIeHUH 7z //%/ 77
CHCTEM CBETOTPO3PAYHBIX JIBOHHBIX Puc. 1. KoHCTpyKIHS BaKyyMHOTO CTEKIOMA-
thacazos. KeTa [8]
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KoHCTpYKTHBHO BaKyyMHEIE CTEKIIOMAKETHI [9] MpeacTaBiIsIIoT coO0i m3aenne
M3 JABYX CTEKOI C MPOMEKYTKOM MEXIy HUMHU 10 MuiuuMmeTpa. s obecrieueHus
TepMETHYHOCTH OHU CIIasHBI 110 KpasM. M3 Kamepsl MEXTy CTEKIaMH OTKa9lBaeTCs
BO3/YX, 9TO IPUBOIUT K 00pa3oBaHnio Bakyyma. OT CXJIOMBIBAHHS TaKOH CTEKJIOMa-
KET MPEIOXPaHIIOT PACTIOPKH MEXTy CTeKJIaMu (ITHMIJIaphl), BHITIOJHEHHBIE U3 CTe-
KJIOKEPAMHUKH U PACIIOIOKEHHBIE TI0 CeTKe ¢ TmaroM mopsiaka 20...40 M.

[IpenmMyIIeCTBOM BaKyyMHBIX CTEKJIOTIAKETOB SIBIISIETCS BRICOKOE IPUBEICHHOE
compoTuBienue Temionepenade R = 1,25...1,50 M2 °C/BT u, 9T0 O4Y€Hb BaKHO IS
MIPOEKTUPOBIINKOB, OTCYTCTBHE MPOOJIEMBI KIMMATUYECKHUX HArpy30K, KOTOPBIE
MIPUBOIAT HE TOJIBKO K MCKa)KaIoIe KpuBu3He (DacazioB, HO U K HAPYIICHUIO TepMe-
TH3AIUU ¥ Pa3pyHICHUIO0 OOBIYHBIX CTEKIIOTAKETOB.

OcHoBHO# nneeit noitHoro dhacana [10] sBisieTcst co3ganue HEKOTOPOH TOTIOJI-
HUTEIHHOU Oy(epHOi 30HBI MEXIY OCHOBHOH CBETONPO3PAuHON 0OOIOYKOHN 31a-
HUs, 00eCTIeunBaIoNIeit OCHOBHBIC TETUIO3ANTUTHRIC (DYHKIINN, U HAPY>KHOH CPEIOH.
TexHuaeckn 3T0 OCYIIECTBISAETCS 3a CUET HapY KHOTO CBETOIPO3PAYHOTO dKpaHa «B
OJTHO CTEKJIO». DTO pelIeHne MO3BOJSET B 3HAYUTEIFHON CTETICHH MTOBBICUTH TaKHE
MOKa3aTeIN Hapy)KHOH CBETOMPO3PAYHON O00OIOYKH, KaK HAJeKHOCTH, PEMOHTO-
MIPUTOIHOCTE U IOITOBEYHOCTH (puc. 2) [11].

Bentunsuns

[

Conueunasn
pagHaLHs

DRANT—D

Puc. 2. O0mas KOHIEMIUS TBOWHOTO CTEKIITHHOTO (acama — cozfganue OyhepHOH
30HBI MKy OCHOBHOI CBETOMPO3PAYHON 000IOUKOM 3MaHHS U Hapy>KHOU cpemoit [11]

[lepepacnpenenenue GyHKIUN MEKAY HAPY>KHBIM 3aIIUTHBIM 3KPaHOM B OTHO
CTEKJIO M1 OCHOBHBIM (DYHKLMOHAJIBHBIM KOHTYPOM OCTEKJICHHUSI M3 CTEKJIOIIAKETOB,
3HAUUTEIBHO Pa3rpy’KaeT CTEKIONAKET — IMOJHOCTHIO CHUMAET C HApyKHOT'O CTEK-
Jla TTaKeTa Harpy3Ky OT BeTpa (B CBETONPO3PAavYHBIX KPOBISX — OT CHera), CTabu-
JU3UPYET M CHWXKAET LUKINYECKHE 3HAKOIIEPEMEHHbIE HANPSDKEHUsSI B HAPYKHOM
CTEKJIC U KpaeBOU 30HE, BbI3bIBAEMbIEC KIIMMAaTUUECKUMHU Harpy3kami [12].

IToMrMO OYeBHIHBIX KOHCTPYKTUBHBIX IMPEUMYIIECTB, IBOWHOU (hacai, HECO-
MHEHHO, PAaCHIUPSIET U PAaMKH apXUTEKTypHOTO TBOPYECTBA, IIO3BOJISASA CHSTH 3pH-
TEeJIbHBIE OTPAHNYEHUS B IPOIIOPLMOHAILHOM COOTHOLICHUH CTEKJIa U HEIpo3pad-
HBIX YacTeH, PelInTh MPoOJIeMy MCKaKaIoIed KpUBU3HBI (DacazioB, cO3/1aTh HOBBII
CTHJIb U1l PEKOHCTPYHUPYEMBIX 31aHHH.
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Pa3paboTku B obOnacTu ABOWHBIX (DacamoB, MPUOPUTETHO XapaKTEpPHBIC IS
crpan CeBepHoll EBpOITBI, TECHO YBS3aHBI C MMPOTHUBOPEUNBON M MHOTO 00CYKIae-
MO¥ TIpOoOIIEMOH, CBSI3aHHOM ¢ COTHETHOU dHEPTHEH.

[IpoGnema meperpeBa OCTEKICHHBIX NMOMEIICHWH HE MOXKET OBITh pelieHa B
pamMKax KOHCTPYKTHBHBIX BO3MOKHOCTEH OCTEKJICHUS. 3aKOHOMEPHOCTH TIepeadu
Pa3IMYHBIX BUJOB M3IYUYCHHS Y€pe3 CBETONPO3PadyHbIe KOHCTPYKIIUU B COYETaHUHU
C HeTPEICKa3yeMOCThIO U BBICOKOH YS3BHMOCTBIO CTEKJITHHBIX TUIACTHH IOJ JIEH-
CTBUEM TEMIIEpaTyPHBIX HAPSKEHHA, OTPAaHHYHUBAIOT BO3MOKHOCTH COJTHIIC3AIINT-
HBIX CTEKOJ KaK CPeZICTBA 3aIIUThI MOMENICHUH OT N30BITOYHOTO TEIIIOBOTO BO3/ICH-
CTBUS COJTHEYHOH pajinaIiiy.

Kax moxa3pIBaroT pe3yssTaThl MCCIEAOBaHUN, HAaHOOMBIHKN 3(dekT obecrre-
YUBAIOT CHCTEMBI HAPYKHOM COJHIIE3alTUTHI, KaK MPaBHUJIO, COYETaeMbIe C Pa3HO-
00pa3HBIMU PEKMMaMH yIIPABIIEMOTO HHTEHCUBHOTO OXJIXKIACHUS 3/1aHUS 33 CUET
BeHTHAIH (puc. 3) [13]. HeManoBakHBIM apryMEHTOM B TIOJIB3Y HAPYXKHOU CBe-
TOTIPO3PAuyHO 0OOIOUKH SBISCTCS CO3IaHHe 00Jiee MITKOTO W CTaOMIBLHOTO JKC-
TUTYaTalliOHHOTO PEeKMMa CTEKJIONAKETOB 3a CUET CHW)KEHHUS W BhIPAaBHUBAHUS Ha-
MIPSDKEHUH, BEI3BAHHBIX TIEPETPEBOM.

TT1

Puc. 3. KoHnemnus oxiaxaeHus: BHyTPEHHET0 MPOCTPAHCTBA 34aHHS B JIETHEE BpeMsl 3a
cYeT KOMOWHUPOBAHHOM CHCTEMBI IPUTOYHONW BEHTHIIAIIUH M HAPYKHOM CONHIIe3amuTHI [ 13]

B nHaumbonee pacmpocTpaHeHHOM Cilydae MoAavya MPUTOYHOTO HAPYKHOTO BO3-
JlyXa B 3/1aHH€ CO CTEKJISTHHBIMH (pacajlaMu OCYIIECTBISETCS Yepe3 OTKPHIBAIOIIHE-
sl OKHA WJIM TIPUTOYHBIE KJIATIaHbl, pacriojlaraéMble B TUIOCKOCTH OCTEKIICHHS, JaIle
Bcero Ha ceBepHOM dacane (puc. 4). BeHTHIAINOHHBIE OKHA WIH KIIAMAaHbI F0)KHO-
ro (hacaga pacmojararoTcs, Kak MpaBHIIO, 32 SKPaHOM HapY)KHOH COJHIIE3AIIUTHI.
Co3zmaercs 23p¢heKT CKBO3HOTO MPOBETPUBAHUS 3MaHUA. AHATOTHYHEIN Y(DPeKT nc-
nonp30Basicss B CCCP npu mpoeKTHPOBAHNH 3AaHNAN IS KPAWHUX FOKHBIX pailOHOB
(Tamxkent, Amxabaz u ap.).

Hapsny c Beicokoit ahek-
THBHOCTBIO W pPa3zHOOOpa3ueM
APXUTEKTYPHBIX BO3MOXKHOCTEH
JUISL CUCTEM Hapy»KHOM COJIHIIE-
3aIUTHl XapakTepHa U MpooIre-
Ma 3arps3HEHUS W 3arbUICHUSI
KOHCTPYKIIMH, a TaKKe YsI3BU-
MOCTb MpU JEHCTBUM BETpa.
Orta mnpobmema >ddexTuBHO
peliaercs B cuctemMax JIBOMHBIX Puc. 4. JlononHuTenbHas HapyKHas CONHLIE3AIIH-
dacagoB TIpPHU PACTIONOKEHUH Ta B KOMOMHAIMH C OTKPBIBAIOIIMMHCS OKHaMH [14]
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COJIHIIE3AIINTHBIX CHCTEM B Oy(hepHOIi 30He 32 HapyKHBIM YKPAHOM, a TAKXKE 33 CUET
WCTIOJIb30BaHUSI MOOMIJIBHBIX aBTOMATHUECKH YIPABISIEMBIX KOHCTPYKIIUH, yOuparo-
HIMXCS TIPH MTOJYYSHUH COOTBETCTBYIOILETO CUTHAJIA C AaTYMKa BETPA.

Vcrionp30BaHue YIPaBISIONIMX YCTPOWCTB aBTOMATHKHU B CTEKJITHHBIX 3MaHHAX
HaMpsSMYy OTBEYACT KOHIENTYyaJIbHOM (uiiocoduu 3maHusl ¢ MOOMIBHO M3MEHsIE-
MBIMH CBOHCTBaMH Hapy>KHOH OOOJIOUKH. SIpKoe TEeXHOIOTrM4ecKoe BOILIOMICHHUE
9TOM MIew, ylaadyHoO coderaromiee B cebe o0a 0a30BBIX €BPONEHCKUX MOCTYJara, a
UMEHHO — 3HeprodpGeKTHBHOCTH U 3PUTEIBHOE SAMHCTBO C IMIPUPOJIOIL, TpeIcTaB-
nsieT cuctemMuas mozenb E? (Oueprus? (Energy?) — coxpaHeHne SHEPTUH ¥ TeHEpPH-
poBanwue sHeprun), konepHa [LIIYKO — kpynHeiiero eBporneickoro npou3Boau-
TeJIsl CUCTEMHBIX PELICHHH AJIsi CBETONPO3padHbIX oboouek [15].

OcHoBHast QDYHKIHsI TCHEPHUPOBAHHUS SHEPIUH B KOHLCTIINH E? BO3JIOKEHA HA WH-
HOBAIlMOHHBIC KOMOWHHUPOBAHHbIE ()OTOTAIBBAHMYECKIE MOY/IH, BBITIOHIEMbIC Ha
BCIO BBICOTY 3Taxka (puc. 5) U coueraronye B cedbe QYHKIMN yIaBIUBaHHS SHEPTUH
Y YaCTMYHOTO 3aTeHEHMs moMeleHus (BMecto mrop). CoaHeuHas! HEPrus, yiaB-
JTMBaeMasi STUMH 3JIeMEeHTaMHu, TpaHchopMupyercsi B abCOpOUPYIOIHiA MOITYTh IS
OXJIQXKJICHUSI BOIbI, KOTOPAst HCIIONB3YETCS B CUCTEME KOHUIIMOHNPOBAHHUS 3aHUS.

OcHoBHast (QDYHKIUsI COXPAHCHHUSI SHEPTUH B KOHIEMIMU E? BO3JIO)KEHA HA CH-
CTeMy BEHTHILMH, OCYIIECTBISIEMOH MO MPUHLIMIAM, OTIMYHBIM OT TPaJAULHOH-
HBIX 31aHMH. Ha cMeHy TpauIIMOHHBIM CHCTEMaM LEHTPATN30BaHHOW BEHTHIISIIIUH
3MaHus, TPEOYIONIMM YCTPOICTBA MOIBECHBIX MOTOJIKOB M IPOMEXYTOUHBIX TEX-
HUYECKHX JTaXeH, B KOHIEMIMHA E? IPUXOAAT KOMIAKTHBIC MPUTOYHO-BBITSHKHBIC
npuOOpBI C 3JIEKTPONPUBOAAMH, PACIIOaraéMble B YPOBHE IMEPEKPBITHI BMECTE
CO CBOPAYMBAIOIIMMHUCS poJUIepa-
MH COJHIIE3AlIUTHl M OCHAIICHHBIC
YCTPOHCTBaMU peKyIepaliy Teria.

[IpuBeneHHbIi BbIIE KpaTKUI
aHaJIN3 WHHOBAIIMOHHBIX MU B 00-
JACTH TPOEKTHPOBAHUS CTEKJITHHBIX
3[IaHUI OTpakaeT Haubolee NMPHOPH-
TETHBIC HANpPABJICHUSI EBPOIEHCKOM
HHKEHEPHO-CTPOUTENILHOH HAyKH B
31Ol obnactu. Hapsimy ¢ oOreii TeH-
JEHLUUEeH K CO3[aHHI0 ITOJHOCTBIO
ABTOMAaTU3UPOBAHHBIX KOMILIEKCOB,
KOHTPOJIMPYIOIIUX IapaMeTpsl MH-
KpoKJMMara M 0e30macHocT (BO3-
HUKHOBEHHUE TMOXKapa M 3abIMIICHUE)
U OCYHIECTBISIOIINX  MOOHMIBHOE
[ICHTPAJIM30BaHHOE YIIPABICHNE CBE-
TOIMPO3PAYHBIMA KOHCTPYKIMSIMH B
TaK Ha3bIBAEMbIX CHCTEMaxX HHTEI-
JEKTYaJbHOTO 3/IaHHS, MBI MOXEM

Puc. 5. AnmMuHHCTpaTUBHOE 3aHKE C BEHTU-
YBUJACTE M ONPEACTICHHBIC APKO BbI-  ngqipoHHbIME KaaHAME U (DOTOTaTbBAHUIECKHU-
PaKCHHBIC TCHACHIMH B 9aCTH HCIO- wMu MoxynssMu. OTKpbIBAIOIIUECS OKHA, PACIIOJIO-
CPEICTBEHHOIO KOHCTPYUPOBAHUS. JKEHHBIE 3@ 9KPAHOM HAPY>KHOW COJIHLE3AIUTHI
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Harmsianoit wiuttocTpanuen 3Toro Te3uca MOXeT MOCIYKUTh TPUMEP ONBITHOU
PEKOHCTPYKIIMU U MOHHTOPUHTA FOXKHOTO (pacaja 37aHust OOIICKUTHS HA TEPPUTO-
pun Yuusepcuteta T. Tponxeiima B Hopeerun [16]. B paMkax Hay4HOTO IpOEKTa,
OCHOBHOH IIEIBIO0 KOTOPOTO SIBIISUIOCH MCCIENOBAHKME MyTEH OOIIEro MOBBIIICHUS
9Heprod(HEeKTUBHOCTH 3[aHMsI, FOXKHBIN (hacag S5-3TaKHOTO 3JaHUS C TPaJUIIUOH-
HBIMH OKHaMH# ObLJT OOJIMIIOBAH CIIOUTHBIM CTEKIISTHHBIM SKPaHoM (pHc. 6).

Puc. 6. O6muii Bux 31anust Kamiryca yHuBepceutera I. Tponxeiima (Hopserus) no (a) u
nocie (6) pekoHcTpykuuu [16]

IIpu HTHTEHCUBHOCTH U MHOTOYHCIICHHOCTH €BPOTIEHCKUX MPOCKTOB U HCCIIE0-
BaHUIl B 001acTH ()OPMHUPOBAHUST MUKPOKIIUMATA TIOJIOOHBIX COOPYKEHHH, a/IeKBaT-
HOE peIlleHue MPOOJIEMBbI IIEpPerpeBa MOMEIICHUH 33 OCTEKICHHBIMU OTPaXKICHUSIMU
TaK U He HaWJICHO JI0 CETO/IHSAIIHETO JIHS, a Tiepe (haKTOM HeTPeICKa3yeMOoro XpyTi-
KOTO pa3pylIeHHs] CTPOUTEIHHOIO CTEKIIA YEeJIOBEUYECTBO OCTAETCS MPAKTUYECKU
OeccribHBIM. 13 3TOTO JTOTHYHO BBITEKAET KIFOYEBOW MPUHITUI TIOCTPOCHUS KOH-
CTPYKTHUBHBIX CX€M CTEKJITHHBIX 3AaHUN, OOIENPUHSATHIA CEroHSI Ha EBPOIEHCKOM
KOHTHHEHTE, — JIOTYCTUMOCTh Pa3pylIeHUs OTIACITBHOTO 3JIEMEHTa CBETOIPO3pad-
HOW 000J10YKH 0€3 HAHECEHUS Bpe/ia 3/IaHHI0 KaK ¢IMHOM KOHCTPYKTUBHOW CHCTEME
1 YCJIOBCKY, B HCM HaXOAAICMYCs.

Takum 00pazoM, MpodeccHoHaTIBEHOMY CTPOUTEIFHOMY COOOIIECTBY M MPEICTa-
BUTEJISIM MHBECTUIIMOHHOM c(epbl CEroAHs HEOOXOIUMO JIyMaTh, B YaCTHOCTH, O Ta-
KUX NPUHIUIHAIBHBIX BEIAX KaK OrpaHUYCHUE STAKHOCTU CTEKJISTHHBIX 3laHU, a
TaK)Ke 0 BCEBO3MOKHBIX aCIIEKTaX pPa3yMHOTO MCIIONIb30BaHUS CTEKIIA B apXUTEKTYPE.

B xadecTBe xoporei ¢punocodckoil WILTIOCTPAIIK dTUX PHUHIIAIIOB, B 3HAYN-
TEJIHHON CTEMEeHH OTPaKaIoIIed CTPEeMIICHHE YelOBEYeCTBA K 3[JaHHI0 OyIyIIero,
1 COBPEMCHHBIC eBpOHeﬁCKHe TCHACHIUN K COUCTAHUIO 3CTCTUKH B apXUTCKTYPE,
3 PEKTUBHBIX KOHCTPYKLIMH W JHEPreTHKH, MOXET OBITh NPUBEIEHO OIHCaHUE
KoHuenuu 310poBOro 3/1aHusi, pa3paboTaHHONW KPYIHBIM €BPOICHCKUM MPOU3BO-

JIATEJIEM CHUCTEM NMPUTOYHON BEHTWIALIMHU U COJHLE3ALIUTHI:

«Hawe pauvoHanucTnyeckoe MbllNEHNE XOUET AepKaTb BCe NOA4 CBOMM KOHTPONeM u
00BACHATL 3TO hopmynamu u Beluncnennamm. OgHako HeKOTopble PyHAAMEHTAlbHbIE 3aKO-
Hbl MPUPOALI A0 CUX MOP Tak U HE UMetoT 00bsCHeHNs1. KomdopT Henb3s BbipasvTb nocpea-
CTBOM UMAP; TOYHO TaKKe Kak Hemnb3si OnpefenuTb MatemaTu4ecky ollyllieHne cBobopapbl.
OTa ABumXKyLas cuna, nopoxaaemasi NpUPOAHbIMU SBMEHUSIMW, SBMSIETCA YEM-TO HaXo4s-
LMMCS BHE Hallero cosHaHus... [oatomy camoe nydwee onucanne KoHuenuun 34opoBoro

12 ISSN 1997-0935. Vestnik MGSU. 2015. Ne 11



APXUTEKTYPA U rpaA0CTOOUTEALCTBO. PEKOHCTPYKLIMS M pecTaBpaLms VESTNIK

MGSU

30aHus BeIMAAUT criedytoLwmm obpasom: "npebeiBaHne B 340POBOM 34aHWM aHanorvyHo Ha-
XOXOEHWUIO MO OTKPLITEIM HEGOM B TEHW AepeBa; BCS pasHWLA 3aKMiodaeTcs TOMbKO B He-
BWAMMON Npo3payHoi 0GONoYKke, KOTOPOWN Thl OTFOPOXEH OT BCEX HETaTUBHbLIX MPUPOAHBLIX
aneHnn"» [14].

VYyuteiBas BC€ BBIIIEONHMCAHHBIE MHHOBAIIMOHHBIE TEHAECHLUH, MBI MOXKEM
c(hopMyIHpOBaTh OCHOBHBIE TEOPETHYECCKHE MPUHLMUIIBI IPOSKTUPOBAHUS 3AaHUH
CO CBETONPO3PaYHbIMU HAPYKHBIMH OO0OJIOYKAMH, OTPAKAIOIIMMH TEXHHYECKHUH
YPOBEHb Ha COBpeMEHHOM dtarne [12]:

BO3pacTarole TpeOOBaHHUs K TEIUIO3AIIUTHBIM KaueCTBaM CBETONPO3PaYHbIX
KOHCTpYKUUH. Pemenne ykazanHoH IpoOIeMbl B OCHOBHOM Pa3BUBACTCS B 00IaCTH
Pa3paboTKH BaKyyMHBIX CTEKJIOIIAKETOB, a TAK)KE Pa3HOOOPa3HBIX KOHIETITYaIbHBIX
PELICHUH CHCTEM CBETONPO3PAaYHbIX IBOMHBIX (pacasos;

IIMPOKOE MPUMEHEHUE CUCTEMbI HAapy>KHOM COJHIIE3aIUThI, KaK MPaBUIIO, CO-
YeTaeMoe C Pa3HOOOpa3HBIMHU PEKUMAMHU YIPABISIEMOI0 MHTEHCUBHOTO OXJIaXie-
HUS 31aHUS 33 CUET BEHTUISILIUH;

UCIOJIb30BaHUE YIIPABIAIOUINX YCTPONUCTB aBTOMATUKHU B CTEKJITHHBIX 3/1aHUAX
C MOOMJIBHO N3MEHSIEMBIMU CBOMCTBAMH HApYKHOH 00OJIOUKH.
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A.A. Plotnikov

ARCHITECTURAL AND ENGINEERING PRINCIPLES AND INNOVATIONS
IN THE CONSTRUCTION OF GLASS-FACADE BUILDINGS

Though the technologies are dynamically developing and there are a lot of research
projects, there is still no general opinion on a glass-facade building among the Europe-
an scientific community, architects and construction engineers. The increasing require-
ments to heat-protective qualities of translucent structures make us think of the necessity
of a quantum leap both in technologies and in principal approaches to the development
of architectural and constructive solutions of translucent shells. Together with economi-
cal features, the dynamics of heat-protective indicators’ increase show the tendencies to
reaching the possibilities limits of mass glass units. The European construction practice
usually solve this problem by developing sealed insulating glass units and by different
conceptual solutions of the systems of translucent double facades.

In the given article the basic theoretical principles and innovative engineering ideas
are formulated dealing with the modern glass-facade building construction. “Green Build-
ing” conception is analyzed as a European new building philosophy.

Key words: Green building, building envelope, translucent structures, ecology, en-
ergy efficiency, sealed insulating glass unit, curtain wall, sun protection
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