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AHHOTAIUA
B cratbe aBTOpBHl aHANM3UPYIOT YCTPOMCTBO COBPEMEHHBIX JKOJOTMYECKH
3alMIIEHHBIX KPBIII M CPaBHUBAIOT MX C TPAAUIMOHHBIMU  aHAJIOTaMH.
AHaTUTHYCCKUNA pacyeT Jajd pe3yJabTar: IO TEIUIOTEXHUYECKUM ITOKa3aTelsIM
«3ereHasi KpoBiis» TMoka3ana cels 3PpdekTuBHO. TexXHOJOrusi «3eleHasi KPOBJIS»
SBIIICTCS ~ HEOOXOAWMOW B  KPYIHBIX Topojax Omarojgaps  COXpaHEHHUIO
DKOJIOTHYECKOTO OasaHca TOpo/a, BOCCTAHOBICHHIO O3CICHEHHBIX TEPPUTOPHH,
YIIYYIICHHAIO 3J0POBbS U YBEIUUCHHUIO JUIUTEIHLHON TPYIOCITOCOOHOCTH TOPOXKAH.
KiroueBble c¢jioBa: Kpbllia, MPOU3BOJACTBO, 3€JI€HAsT KPOBJISI, TPAIOCTPOUTEIHCTBO,
DKOJIOTHUS
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Annotation

In the article, the authors analyze the device of modern environmentally protected
roofs and compare them with traditional counterparts. Analytical calculation gave the
result: by thermal performance, the “green roof” proved to be effective. The
technology of "green roofing™ is necessary in large cities due to the preservation of
the ecological balance of the city, the restoration of green areas, improving health and
increasing the long-term work capacity of citizens.
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NHTEeHCHMBHOE pa3BUTHE W PACHIMPEHUE KPYMHBIX TOPOJIOB MPHUBEIO K
YXYJUIEHUIO COCTOSTHUS 3KOJIOTHUYECKOro 0ajaHca U CTPEMUTEILHOMY COKPAIEHHUIO
IUIOIIA/IEM O3€JICHEHHBIX Tepputopuil. bonee Toro, mo JaHHBIM JAUCTAHIIMOHHOTO

30HIMPOBaHMUs, TUIOMIAAbL o3eaeHeHrus MockBbl Ha 2000 r. coctaBnsina 39751,2 ra, a
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10 TpoekTa 1o pacmupennto 2012 r. ¢ yyeToM mpupocTa U COKpAIlEHUsl 3€JIEHbIX
HacaxaeHui - 39135, 1ra.[1]

3a 12 ner niom@aap 3eIeHbIX 30H cokpaTuiiachk Ha 1,5%. B uenTpanbHol yactu
METanoJIMCOB MPOLEHT O3€JIEHEHUS! TEPPUTOPUU TOPa3q0 HUXKE MO CPABHEHUIO C
nepudepuitnpiMu  paiioHamu. JlanHas cuTyanus HaOmomaercs B . MockBe B
LHEHTPAIBHOM AaIMUHHUCTPATUBHOM OKpPYT€, TJI€ Ha JOJIO 3€JICHBIX HACAXKICHUMN Ha
nepuon 10 mnpoekra no pacmmpenuro 2012 r. mpuxomures Tonbko 16% -
MUHHUMAaJbHBIN TIOKa3aTeldb CTEMNEHH O3€JICHEHUS W3 BCEX aJIMHUHUCTPATUBHBIX
OKpyroB . MockBbl. Bo3HHKaeT HEOOXOUMOCTh B MPUMEHEHUU IKOJOTHUYECKUX U
TEXHOJIOTUYECKMX CHUCTEM KakK METOJa peIIeHHs 3a7ad [0 YBEJIHMYECHUIO
sHEprod(PpPeKTUBHOCTH, 6€30IMACHOCTH M IKOJIOTHIHOCTH.[ 1]

B nmeHTpanpHbIX 4YacTAX KPYNHBIX TOPOJOB KOHLEHTpALMs 3JaHUM
OOIIIECTBEHHOT0 Ha3HauyeHUsT MakcuMmanbHa u coctaBiasier 90% wu Oomnee. Ilo
MPOBEICHHBIM aHAJUTUYECKUM pacuyeraM C HCMHOJb30BAaHUEM IPOrPaMMHOIO
komiiekca QGIS mpoleHTHOe COOTHOIIEHHE O0IECTBEHHBIX (PYHKIIMOHAIBHBIX 30H
LHEHTPAIBHOM 4acTu T. MOCKBBI B NIpeAenax CaJoBOr0 KOJIbIIa MPEBAIUPYET HAJ
OCTAJILHBIMM 30HAMHU M jJocturaet 95,4%.

Jns  cloXuBHIEHCS 3aCTPOMKM LEHTPAJIbHBIX YacT€ KPYIHBIX TOPOAOB
MPEUMYIIECTBEHHO OOIECTBEHHBIMU 3/IaHUSAMH ONTUMAIbHBIM BapUAHTOM PEIICHUS
po0JieM MOKET CTaTh YaCTUYHAs 3aMEHa U YCOBEPIICHCTBOBAHUE CYIIECTBYIOIINX
MOKPBHITUA C TMPUMEHEHHEM TEXHOJIOTHHM <3elieHast KpoBiisi». B mobamieHue K
BBIIIECKA3aHHOMY, 3TO MO3BOJUT 3((HEKTUBHO HMCIOIB30BATH ILIOMIAJb MOKPHITHS
OOIIIECTBEHHBIX 3JaHUA W KOMIIGHCHUPOBATh HU3KHU TMPOIEHT O3€JICHEHUS 10
MaKCHMaJIbHO BO3MOKHOT'O TIPU YCIIOBUHU YCTPOMCTBA «3€JICHOM KPOBJIM» IO PACUETY
Ha Harpy3ku.[2]

Peopranuzamusi  CyliecTBYIOIIMX  MOKPBITMM  3[1aHUN  OOIIECTBEHHOTO
HA3HAYEHUSI B MOKPBITHE MO TEXHOJIOTMU «3€JIeHasl KPOBJSH» BO3MOXXHA B CIIydasix
TEHEPUPOBAHUSA IKCTEHCUBHOIO TUIIA 3€JIEHOM KPOBEJIBHOU CUCTEMBI U KPAHE PEIKO
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— WMHTEHCHBHOI'O THMHa. B yTOYHEHHE K BBIIIECKAa3aHHOMY, Harpy3ka OT 3€JIeHOU
KpPOBJIM 3KCTEHCHUBHOI'O THUIIA B BOJIOHACHIIIEHHOM COCTOSSHUM HAa HECYIIYIO 4YacTb
KOHCTPYKTUBHOM cucteMbl 31aHus coctapisger 80...100 xkr/Mm 2 npu TONIIHHE
cyoctpara nHe Oomnee 0,07...0,15 m. CrenoBaTenbHO, B OOJBIIMHCTBE CIIy4dacB
BHEJIPEHUE TAHHOTO THUIIA 3€JICHOTO MOKPHITHSA B 3/1aHMs O0IIECTBEHHOTIO Ha3HAYCHUS
CIIOKUBIIIECICS  3aCTPOMKM  OCYIIECTBUMO. Mexay Tem, 3elieHas  KpOBJIS
MHTEHCUBHOIO THINA NPEJICTaBIAeT CcO0OM Hanuuue OOWJIBHOM  TpaBsHOM
PACTUTEIIBHOCTH, KYCTapHUKOB U JIEPEBHEB, UTO BIEYET 3a COOOW yBeTWUYCHUE
tommuHel - cyoctpara g0 0,2...0,6 M wm mHarpy3ok g0 180..500 kr/m 2.
COOTBETCTBEHHO, YCTPONCTBO WHTEHCUBHOI'O THIMA 3€J€HOM KPOBEIbHOW CHCTEMBbI
JOJKHO OBITh 3aIJITAHUPOBAHO HA CTAJUU MPOEKTA U B MCKIIOYUTEIBHBIX CIIydasx
MOKET ObITh MPUMEHEHO B MOKPBITUSIX CYHIECTBYIOUIMX 3/IaHUN C OOJBIIUM 3alacoM
Ha JOMYCTUMBbIE HATPY3KM HA HMKECTOSIINE HECYIINE DJIEMEHTHI 3JaHNUS.

[lenb wuccnemoBaHus — ONPENETUTh 3HAYCHHE YBEIMYCHHUS COMPOTHUBICHUS
Temionepeaaye R mpu ycTporcTBe «3€1€HOM KPOBIN» B CPABHEHUU C TPAAUIIMOHHOU
KPOBJIEH.

3aja4n UCCIIETOBAHMS:

1. OnpenenuTs yACNbHBI BEC KaXJOrO CJOSI «3€JIECHOM KpOBIM» B
MPOLIEHTHOM COOTHOIIIEHHH (HACKOJIbKO % B CpPaBHEHUHU C TPAJULMOHHON KpOBIIEH
yBEIUYUIIACh pacrpeieicHHas Harpy3Ka).

2. [To pacuery ompenenuTh 3HAYCHHE COMPOTUBJICHUS TeEIUIONEpeaade
KaXkJ10ro oopasiia.

3. [IpoBecT  aHAJIUTHUYECKOE  CPABHEHHE  JKCIEPUMEHTAIBHBIX U
TEOPETUYECKUX JIAaHHBIX.

4, CnenaTb BBIBOJBI O MOBBIIICHUH COMPOTUBIICHHS TEIUIONEpeaaye Mmpu
HCIIOIb30BAaHUU CHCTEM «3€JIEHBIX KPOBENIb» B CPAaBHEHUU C TPAAUIIMOHHBIMU

KpPOBJIsSIMHU.
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B kagecTBe 00BEKTa HUCCIENOBAHMUS BBICTYMAIOT 3 00pas3a MHOTOCIOWHOMN
KOHCTPYKIIMU MOKPBITHUS IO TEXHOJIOTHU «3€JI€HAsT KPOBIISI.

[Ipeamer uccneqoBaHus:

- TEPMUUYECKOE COMPOTHBIICHUE TEIUIONEpeiau€ MHOTOCIOWHOW CHCTEMBI
CJI0€B «3€eJIeHON KpoBian» R [BT]

B skcnepuMeHTe MCMONB3YIOTCSA: XOJOAWIIbHAST YCTAHOBKA, TEMIIEpaTypHBIE
JATYUKU U TaTYUKU TEIUIOBOT'O MOTOKA, U3MEPUTENh TUIOTHOCTU TEIUIOBOTO MOTOKA,
u(pOBON TEPMOMETP, 00pa3Ibl «3€JIEHBIX KPOBEIb» U MaTepHaIbl, HEOOXOANMBIC
JUTSL CO3aHMS TEPMETHIHOTO TIPOCTPAHCTBA JUIS MTPOBEICHUS dKcTiepuMenTa.[1]

DTanbl NPOBEICHUS IKCIIEPUMEHTA:

Oran 1. IlogroroBHTENbHBIM  dTAall  3aKJIIOYAEeTCsI B IOATOTOBKE
AKCIIEPUMEHTAIBHON YCTaHOBKH:

1.1. CO6op kopoboB mis o6pa3ioB - kBaaparHoro (508x508 M) B miaHe
KOHTEHepa Ha HOXkKax BbicoTo 400 MM. Pa3Mmenienue o0pas3iioB B KOpPOOBI C
MOCTIOMHONW YCTAaHOBKOM JaTYMKOB B KaxJaoM. [IpucoeauHeHuE CUUTHIBAIOIIETO
YCTPOMCTBA K TaTYUKAM MMOCPEACTBOM F'MOKHUX MPOBOOB.

1.2. Pacun MOMUCTHPONBHBIX IUIAT Ha TIEPETOPOAKHA HEOOXOTUMBIX
pa3MepoB ISl PACIOJIOKEHUS MEXIy oOpasiamMu. YCTaHOBKA TEPETOPOJOK B
MPOEKTHOE TIOJOKEHHE, (UKCAHsl C TOMOIIbI0 H30JeHThl. (OCyllnecTBICHHE
repMeTHU3aIuu OCPECTBOM 3aMOTHEHUS TyCTOT MOPOJIOHOM.

1.3. Pasmemenue kopoOOB ¢ oOpasllaMu <«3€JIe€HON KPOBJIW» B Kamepe.
Oukcanus 00KOBOM CTEHKHU Kamepbl M30JEHTOM ¢ MPEABAPUTEIIHLHO BBHIBECHHBIM 32
npeeNibl YCTAHOBKU CYUTHIBAIOIINM YCTPOUCTBOM.

1.4. Pa3smenieHue BEHTWISATOPOB TMOJ OOpa3naMu I MOJAEpKaHUs
CTaOMJILHON KOMHATHOM TeMIlepaTypbl M CO3JaHUSI YCIOBUUN IUPKYISLUU TEIUIOrO
BO3]lyXa.

Oran 2. [IpoBeneHue s3KkCriepuMenTa.
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2.1. B repMeTMuyHOM TPOCTPAHCTBE C O00pa3laMd  MHOTOCIIOWHOM
KOHCTPYKIIMM «3€JICHOM KpOBIM» TPEX THUIIOB JUIsl TOJYYEHHS MUKPOKIMMATA,
NpUOJIMHKEHHOTO K peajbHbIM yCIOBUAM B 3UMHUU MEPUOJ, HAJl BEPXHUMH CIIOSIMU
o0pa3loB  NOCPEJACTBOM  BKJIOUEHHS  XOJOAMJIBHOM  YCTAaHOBKM  CO3J/1aeTcCs
TeMIiepaTypa IyTeM IMOCTYIUIEHHUS XOJOAHOro Bo3nyxa. [IpeamonoxxurenbHo, B
TeUEeHUU 24 4aCOB yCTAHABIMBAETCS CTAIIMOHAPHBIN TEIJIOBOM MOTOK Yepe3 00pasIibl.

2.2. CHsTHE TTOKa3aHU TaTYUKOB Uepe3 Kakaple 24 Jaca Ha MPOTSHKEHUH N-
ro KOJMYECTBA JHEW JO MOMEHTa YCTAHOBIICHUS CTAllMOHAPHOIO TEIJIOBOTO MOTOKA.
[Tocne momydeHus: CTAaOWIBHOTO TEIUIOTO TOTOKAa pPe3yabTaThl TO JaHHBIM
CUMTHIBAIOIIIETO YCTPOUCTBA (PUKCUPYIOT B TAOIHILY.

2.3. OcymiecTBieHHE JIEMOHTa)Ka KOHCTPYKIIHH nocJe CHATUS
3aKJIFOUNUTENbHBIX MTOKA3aHUM.

Oran 3. O0paboTKa pe3yabTaToB, aHAIUTUYECKAs YaCTh.

3.1. IIpousBoauTCs pacuer NPUBEICHHOTO TEPMUYECKOT0 CONPOTUBIICHUS R 10
dopmyne Dypbe 1 HEOJHOPOJHBIX KOHCTPYKIMI NIl Ka)KI0ro oopas3ua «3eleHon
KPOBJIM» HUCXOJSl U3 BBISIBJIEHHBIX B PE3YyJbTaTe€ SKCIEPUMEHTA 3HaueHul Q u t,
pacuet Tepmuyeckoro conpotuiieruss R mo CII 50.13330.2012 [2]

3.2.IlpoBoauTCSst CpaBHUTENBHBIN aHATIN3 PE3YIHTATOB, COCTABISIOTCS TpadUKu
3aBUCHMOCTEM.

[Io wroramMm mpoBeOECHHS AHATUTHYECKUX PACYETOB CpPABHEHUE JBYX
TEXHOJIOTUI MOKPBITHS MTOKA3aJI0, YTO MO TEIUIOTEXHUYECKUM TOKA3aTENsAM «3eJeHas
KpOBJIs» 3 deKTHBHA (T.€. CONMPOTUBICHUE TEIUIONepeaadye KOHCTPYKIMH «3EIeHON
KPOBJIMY BBIIIIE).

CocrtaBneHa METOJMKA IO MCCIEIOBAHUIO «3€JIEHOH KPOBIMW» C LEJbIO
MIPOBEAEHUS JKCIEpUMeEHTa. JlambHENIen 3amgadeil ABISIETCS JKCIIEPUMEHTAIbHOE
UCCIIEIOBaHUE OOpa3lioB «3€JIE€HOM KpOBIW» IO MPEIOKEHHON METOJUKE IS
MOATBEPKACHUSI YBEJIMYECHUS] CONPOTUBIICHUS TEIUIONEPENadye Orpa)Aaaroliero
MOKPBITUS OJIaro/iapsi MOSBICHUIO HOBBIX CIIOEB MHOTOCIIOWHOM CHCTEMBI «3€JIE€HOM

JueBuuk Hayku | www.dnevniknauki.ru | CMU 3J1 Ne ©C 77-68405 ISSN 2541-8327




2018
. . NelO
DJIEKTPOHHBIN HAYYHBIN XXYPHAJI « THEBHUK HAYKI»

KpPOBJIM» W CpPaBHEHMS TIOJYYECHHBIX JaHHBIX ¢ pacueroM. [lo pe3ynpraram
TEOPETHUYECKOr0 aHaIu3a pe3yJIbTaTOB HCCIIENOBAHMS BBIACISIOTCA IPEUMYIIECTBA

IMPUMCHCHUA 3€JICHOM KpPOBJIH:

1. CHmKeHue SHepro3arpar Ha OTOIUICHHE.

2. VYBenuueHue nponeHTa UCoab30BaAHMS TUIOMIAAN MOKPBITHIA.

3. CHMKeHre 3anbUICHHOCTH U 3ara30BaHHOCTH BO3/1yXa.

4, BO3HHKHOBEHHE aKyCTUYECKOro Oapbepa OT IIyma.

S. 3amura OT TEMIIEpaTypHBIX MEPENagoB B pa3Hble MEPUOABI Troja,

yMeHbIIeHue d(PdeKTa «ropoJCKOro oCTpoBa TEIUIa», T.C. CHIDKCHHE TEeMIIepaTyphl
BO3/lyXa B JIETHUM MEPHUO/I.

6. CHIKEHNE MEXaHUYECKOT O MTOBPEXKIEHUS MOKPBITHS.

1. VYydilleHHe 3CTETHYECKOrO BOCIHPHUATHUS apPXUTEKTYPHOTO OOJIMKa
31aHud, TMOBbIIIEHUE peiTuHra 3nanus no cucreMam BREEAM, LEED u apyrum
AKOJIOTUYECKUM CTaHIapTaM.

8. CHmxeHue o0beMa JIMBHEBBIX BOJI: 3aJIepKKa JOXKIeBOM BoJbI (10 75%)
C MOCJEAYIOLINM €€ UCTIAPECHUEM.

Q. KonpunnonnpoBaHue  BHYTPEHHHMX  TOMEUIEHUM  €CTECTBEHHBIM
obpa3om (cozmanue KOM(OPTHOU TeMIIepaTypbl TOMEIICHUN B XOJOIHBIN U TETUIBINA
MEPUO/IbI).

10. Mmsoroo0pa3ue pacTUTEILHOTO MMOKPOBA.

11.  VYayymieHue NCUXOoJIOrH4eCKOro COCTOSHUS HaCcEIeHUS.

BbIBO/IbI

AHaIUTUYECKUM pacueT Jall Pe3yJbTaT: MO TEIUIOTEXHUYECKUM IOKa3aTesIM
«3eneHass  Kpomiss» dddexkTuBHA. TeXHONOTUS «3€JeHas KPOBISA»  SIBISETCS
HEOOXOJUMOM B KPYIHBIX TOpojaax Oyarojapsi COXpPaHEHUIO HKOJIOTUYECKOTO
OajlaHca TOpO/Ja, BOCCTAHOBICHHUIO O3CJICHEHHBIX TEPPUTOPUH, YIYUIIECHUIO

3JI0POBBS ¥ YBEITUUCHHIO JUTUTEIBLHOU TPYAOCITOCOOHOCTH TOpoxaH. [ 2-3]
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B 3akmroueHue, yCTPOMCTBO «3€JIIEHOM KpOBIW» B IOKPBITUSAX 31aHUU
OOIIIECTBEHHOTO HA3HAYEHUS SBJISETCS BO3MOXHBIM U  1E€JIECO00PA3HBIM IS

MOBBITIIEHUS (PPEKTUBHOCTH.

bubauorpaduyeckuii cnucox

1. CaBeneB A.A., AwnrponoBa E.A., beryn MW.A., PemeraukoB B.I.
®uOpoOETOHHBIE KOHCTPYKIUM C HCIOJIb30BAHUEM ITOJMMEPHBIX BOJOKOH
«BCM- BETOH» nns o6bekToB TpaHcnopTHoro crpoutenbctBa // KBU wu

koHCcTpykImu. 2014, Ne 3. C. 94-99.

2. Maunsua JL.P.,, Maunsa A.JI., Auazsa O.C. KouBelepHas TEXHOJOTHS
¢ubpoberoHa ¢  arperupoBaHHBIM  pacrpegencHueM ¢Guop W €ro

KOHCTPYKTHUBHBIE cBoicTBa // UnxenepHslit BecTHUK JloHa, 2013, Neo 3

3. II. . baxenoB KomriuiekcHOE WCIONH30BAHUE MHUHEPAIBHOTO CBHIPhSI |

skosorus / I1. Y. baxkenos.- M. : U31-Bo Accorl. CTpouTeabHbBIX By30B, 1994,

Opueunanvrocms 94%

JueBuuk Hayku | www.dnevniknauki.ru | CMU 3J1 Ne ©C 77-68405 ISSN 2541-8327




