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BREEAM - BRE Environmental Assessment Method
«IKONOrMYeCKNmn metoa OLEHKU CTPOUTENIbHOTO
UccnepoBaTe/IbCKoOro MHCTUTYTa», BennkobpuraHus

PacnpeaenenHue 6annos 8 BREEAM
M YnpasnieHue

300poBbe U bnaronony4yme
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W TpaHcnopT
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LEED — The Leadership in Energy & Environmental Design

«PyKoBOACTBO B 3HEpreTM4eCKOM U SKONOrMYEeCKOM
npoektuposaHun», CLUA

Pacnpeaenenue 6annos B LEED

M Boibop cTponTenbHou
NNOLWLAAKH
dpPpeKTnuBHoe
Ncnosib3oBaHMe BOAbI

MW DHeprmna n atmocdepa

m MaTtepuanbl n pecypchbl

M bharonpuATHble ycioBuA
BHYTPU NOMeLLeHnA




DGNB — Deutsche Gesellschaft fiir Nachhaltiges Bauen

«HemeuKnn coset No YCTOMYMBOMY CTPOUTENLCTBYY,
fepmaHua

PacnpeaenenHue 6annos 8 DGNB

B DKONOrnMyeckoe KayecTso
DKOHOMMUYECKOE KayecTBO

B CounanbHO-KYNbTYpPHbIE U
$YHKUMOHANbHbIE KayecTBa

B TexHUYecKkoe KayecTso

M KayecTBO CTpOUTENbCTBA
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Final Certificate Final Certificate Number: BREEAM-0050-3813 Issue: 1

This is to certify that:
Radisson Blu Resort & Congress Centre
1A Golubaya St.

Krasnodar reg., Sochi

Adler district, 354350

Russia

Radisson Blu Resort & Congress Centre
1A Golubaya St.

Krasnodar reg., Sochi

Adler district, 354350

Russia

Assessed for: Otel' Stroy

has been assessed to:

by: Moscow State University of Civil Engineering
Assessor Company

_Andrey Benuzh ABE3

Licensed Assessor “Assessor Number

BREEAM 2008 International: Bespoke
(Fully Fitted)

Overall Score: 52.2% * * * ik *
Rating: Good
Moscow State University of Civil

24 April 2014 Engineering Category Scores 0 10 20 30 40 50 60 70 80 90 100

o e Management 73
y//@«/ Andrey Benuzh Health and Wellbeing 65

Signed on behalf of BRE Global Ltd. Licensed Assessor Energy 53 _
Gavin Dunn AB63 Transport s I

BREEAM 2008 International: Bespoke (Fully Fitted)

by a licensed assessor for:

Otel’ Stroy

and has achieved a score of 52.2%

Good

Certificate Number: BREEAM-0050-3813 Issue: 1

Director, BREEAM Assessor number Water 75
Otel' Stroy ACP Architecture Materials i |
Developer Architect

Waste 17 R
YENIGUN INSAAT

Wain Contractor Land Use and Ecology 30 I
Pollution 67 I

Innovation N/A

. 24 April 2014

Gavin Dunn, Director, BREEAM, BRE Global Ltd. Date of Issue

This certificate is issued by BRE Global Ltd to the Licensed Assessor named above based on their assessment of

data provided by the Client and verified at the ime of Assessment. This certificate is issued by BRE Global Ltd to the Licensed Assessor named above based on their assessment of

data provided by the Client and verified at the time of Assessment.

mmm“’ oSO M e st In e a0 Concvio 0k |OF 0| This certificate remains the property of BRE Global Ltd and is issued subject to terms and conditions - visit BEE
- ¥ ww,greenbooidive comerms.
ivierliriegiprdvh '(‘B’, brbmpes $080 010 CAThg of contastuf - To check the authenticity of this cerificate visit www.greenhookive.com/check, scan the QR Tag or contact us: ;
. RN o 5 y = E: breeam@bre.co.uk T. +44 (0)1923 664462 [G)
:2;5:;‘5:‘)‘ feghtaced tadessark of DBE (i ubding Aesearch Estabiabment Ld: Cotununy Teads Murk BREEAM is a registered trademark of BRE (the Building Research Establishment Ltd. Community Trade Mark
E5778551)
BF1238 Rev 1.0 Page 1 of 2 © BRE Global Ltd, 2013

® BF1238 Rev 1.0 Page 2 of 2 © BRE Global Ltd, 2013
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B HNY MI'CY obcyannm BO3MOXHOCTb afanTaumm BREEAM B Poccum Ynvsepcurer

B HY MI'CY obcyanin BO3MOXHOCTb aganTauun BREEAM B Poccun

< K c ®22.04.2016

B HWY MICY cocTosinacb BCTpeya C MpeACTaBUTENsIMU aHINACKOM KoMnaHum BRE, 3aHMMaloLLencs 3KONOrmMYeckor OLeHKOW
3g4aHnin no cucteme BREEAM, n poccuiickoro CoBeTa MO 3KOAOrMYeCcKOMYy CTpOUTeNnbCTBY. B Xxoze BcTpeunm o06Cyxaanvchb
BO3MOXHOCTW MpPOBEeAeHUss COBMECTHbIX Hay4HbIX WCCAefoBaHWM, pa3paboTkyM obpa3oBaTe/lbHbIX MPOrpaMM MOArOTOBKU W
nepenoAroToBKM CreunanncTos, agantaumm ctaHgaptos BREEAM K poccuincknm ycnoBmusiM 1 COBMECTHON pa3paboTkm NoKanbHbIX
CTaHAAPTOB MO «3e/IeHbIM TEXHONOMUAM.

HWY MICY npeactasnsnn pektop AHgpeli Bonkos, npe3ugeHT Bys3a, genytat Mocropaymbl Banepuii TenvuyeHko, HadanbHUK
Hay4Ho-TexHun4ecKkoro yrnpasneHus MNasen KanbipyH, Ha4anbHWK yrpaBaeHus HayuHoW noanTnkmn Anekcen AjamueBmny, HadanbHUK
oTAena MexayHapogHblx cBsaseli Hatanua CamoTecoBa u 3aBejylolumii nabopaTtopueil «HaumoHanbHble CTaHAapTbl 3e1eHOro

CTpOUTENLCTBa» AHAPEN BeHyx.

Co ctopoHbl BRE Global npucytctBoBanu rnasHbIVi ynpasnstowmii anpektop Haiin Tpaddopa v anpektop BREEAM M3BuH [laHH. Takke BO BCTpeye MpUHMManu yyactume
npeacTaBuTenn poccuiickoro CoseTa no 3K00rM4eckoMy CTpoUTeNbCTBY: Npe3naeHT Ma IM3 n gupekTtop Bnagumup JIMMuH.

Pektop HWY MICY AHgpeli BonkoB noaTBepAUN 3avHTEPECOBAaHHOCTb YHMBepCUTeTa B COTPYAHWYECTBE C JaHHOU MeXAyHapoAHOU opraHusauuii: «Poccna cobupaet
3apy6exHblii OMbIT N0 3TOMY BOMpocy. Mbl - HaLMOHaNbHbIN NccnefoBaTeNbCKNN yHUBEpCUTET. U Halle oTanyme - ry6UHHbBIA aHanus, Mbl cTapaemMcs ajanTupoBaTh AyYLInii
3apybexXHblli OMbIT B CTPOUTENBLCTBE K POCCUACKUM YCNOBUSAM. Halle TecHoe B3aMMOZeNCTBME MO3BOIUT CKOOMEpMpOoBaThb OMbIT, ABASAIOLINACA NepeAoBbiM He TONbKO B
Poccum».

Mo MHeHWto Banepus TennyeHko, B Poccum Ha CerofHsALLHWIA AeHb TeXHUYeckoe perynivpoBaHue, CBi3aHHOEe C 3KONOrmyeckor 6e3onacHoCcTblo, pa3BuTo cnabo. Torga Kak
MHOT1e NPOMbILLIEHHO pa3BUTble CTPaHbl O4eHb MHTEHCMBHO 3aHNMAatOTCs pa3paboTKo «3e/1eHbIX CTaHAAPTOB» U BHeAPEHMEM «3e/IeHbIX TeXHOIOTNiA».

Ceptnédukaumst 3zaHus no craHgaptam BREEAM - cTtaHzapTam «3e/1eHOr0 CTPOUTENbCTBa» - M03BOJISET MUHVMMU3MPOBATL €ro BO3AEMCTBME Ha OKPYXaloLLyt Cpejy;
rapaHTMpoBaTb, YTO MPU CTPOUTENLCTBE 06BbEKTA MPUMEHSINCE TEXHOMOMMW, COOTBETCTBYIOLLME OCHOBHbLIM MPUHLIMMNAM YCTONYMBOrO PasBUTUSI TEPPUTOPWIA; CHU3UTb
3KCMAyaTaLVoOHHbIE PacXoAbl Y MOBBLICUTL KaYecTBO paboyein 1 xunoi cpespl. Jmpektop BREEAM MBYH [laHH NoAYepKHYI, YTO NpY BHEAPEHUN AaHHOW CUCTEMbI CTaHAAPTOB
BCerAa NpUHMMAaloTC BO BHUMaHWE 0CO6EHHOCTN KOHKPETHOM CTPaHbl: Ky/IbTypHble, KMMaTUYeckune, S3Koornyeckme 1 3akoHoAaTesbHble.

CTOPOHbI JOrOBOPU/ICH O NMPOAO/IKEHMN COTPYAHMYECTBA U Nepexoge K GopManmsaLmnmn B3anMogencTaus.

http://mgsu.ru/news/Universitet/VNIUMGSUobsudilivozmozhnostadaptatsiivRossiimezhdunarodnoysistemyekologicheskoyotsenkizdaniyBREEAM/?sphrase id=517695
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The process of adaptation «green» standards
BREEAM international in Russia and role of
participants

Valery Telichenko', Gavin Dunn®, Andrey Benuzh'*

'Moscow State University of Civil Engineering, Yaroslavskoe shosse, 26, Moscow, 129337, Russia
2BRE Global, Bucknalls Lane, Watford, Hertfordshire, WD25 9XX, UK

Abstract. The article describes the first official meetings between the
leaders of the Moscow State University of Civil Engineering, BRE Global
Limited and the Russian Green Building Council in Moscow on the topic of
the localization of the Building Research Establishment's Environmental
Assessment Method (BREEAM) to for the Russian Federation. It outlines
the main steps taken and the actions to be undertaken of the parties to those
proposed activities. Then a brief overview is provided of the main aims of
the partners’ organisations, their positions in the countries and their
purposes. The main part of the article summarises the benefits of an
international “green” standard. There is an introduction to the National
Scheme Operators, the processes involved in the BREEAM schemes and
the role assessors play. The main intention for the article is to show the
potential for synergy when connecting the country’s largest organisations
involved in sustainable construction.

1 Introduction

The first official meeting between the leaders of Moscow State University of Civil
Engineering (MGSU), BRE Global Limited (BRE) and the Russian Green Building Council
(RuGBC) was held in Moscow on the 21" of April 2016, following the acceptance of an
official invitation by MGSU’s president Prof. Valery Telichenko to BREEAM director Dr.
Gavin Dunn. During the meeting, the parties discussed joint scientific research, development
of training programs for experts, the adaptation of BREEAM international to Russian
conditions and the joint development of local standards for “green” technologies [1-4].
MGSU was represented by its Rector Andrey Volkov, the president of higher education
institution, the Moscow City Council deputy Valery Telichenko, the chief of scientific and
technical management Pavel Kapyrin, the head of department of scientific policy Alexey
Adamtsevich, the head of department of international relations Natalia Samotesova and the
head of the "National standards of green construction" laboratory Andrey Benuzh.
Representing BRE Global was Chief Executive Officer Nail Trafford and the Director of
BREEAM Gavin Dunn. Also, representatives of RuGBC were President Guy Eames and
Director Vladimir Limin (Fig. 1).

organization working group of local BREEAM International assessors and APs.

e Creation the BREEAM awareness level training in Russian language.

e Host training courses of BREEAM international Assessor and AP by BRE.

e Organize training courses and conferences to promote awareness of BREEAM in Russian
with reference to national technical regulations.

o Organize representation of industry stakeholders from sustainable companies on using
BREEAM in Russia and future development.

e Provide market promotion on BREEAM and promotion of collaboration MGSU with
BRE.

e Write reports and case studies based on a feedback from industry on the use and benefits
of BREEAM in Russia.

e Help create demand for BREEAM with other GBCs in other Russian speaking countries.
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@ o BREEAM AG Lecture A
@ https://bre.ac/moodle/pluginfile.php/34859/mod_resource/content/8/BREEAM%20AG%20Lecture%20A%20-%20Storyline%20output/story_html5.html
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LlepeMoHMs BpydeHusa ceptudrkatos BREEAM AG AxtyansHoe

LilepemoHua BpydeHnsa ceptndrkatos BREEAM AG

< K c ® 19.02.2020

18 depans 2020 roga B 3ane YyeHoro coseta HWAY MICY coctosnack TOpXeCTBEHHas LiepeMOHUA Bpy4veHUs cepTUdUKaToB
CTyAeHTaM, yCrneLlHO NpoLUejLLVM OHMaH Kypc Mo BBeAEHWIO B CTaHAAPT Mo 3KosornyeckoMy crpoutensctey BREEAM Approved
Graduate. CepTudukaTel 06 YyCrewHOM OCBOEHUWM Kypca nonyumnu 28 obydatowmxces HUY MICY n 21 cTyaeHT Apyrux
YHUBEpPCUTETOB.

Mporpamma 6blna paspaboTaHa akagemMuell Hay4YHO-UCCNeAoBaTeNbCKOro WHCTUTYyTa Mo cTpouTenbctey BRE Academy,
aflanTMpoBaHa 1 nepesejeHa Ha pyCcckuin a3blk npodeccopamun n npenogasatenamm HAY MICY coBmecTHO ¢ 1 KOMnaHuei Planet
2030, npu noasep>xke Moconbctea BenvkobputaHum B Poccuu.

B uepemMoHun npuHsaan yuyactue Banepuin BaHoBnY TennuyeHko - npesungeHt HUY MICY, KatapuvHa ApHonbA - NepBblii cekpeTapb
no Bonpocam KnnmaTta, 3HepreTukn 1 3KOHOMMKM NoconbCTBa BennkobputaHum B Poccuu n Maii IM3 - npeaceaatens coBeTa No 3K0A0rn4eckoMy CTpouTenbcTBy B Poccun.

Banepwii ViBaHOBWY TeNMYeHKO OTMETWII, YTO TEXHONOMMW CTPEMUTENIbHO Pa3BUBAIOTCS, U CErOAHSLLHME MHHOBALMK, 3aBTPa MOTYT 6bITb YXe He akTyanbHbl. “HenoBeyectso
ABUXKETCS BNepes, U HYXHO COXpaHWUTb AN1st ByAyLLMX MOKONEHWIA Hally naaHeTy. Mbl He A0/IXHbI XOTb B YeM-TO IMLLATL Hallmx noToMkoB. KomaHga HUAY MICY npogonxaeTt
aKTUBHYO paboTy Mo TeMaM OXpaHbl OKPYXatoLLei cpejbl, 3e/IeHOMY CTPOUTENBCTBY U COBEPLUEHCTBOBAHMIO Cpesbl XU3HeaesnTeNbHOCTH".

KatapuHa ApHonbg ynomsiHyna, 4to BeankobputaHmsa - 0g41MH U3 MUPOBLIX INAEPOB 3e/1eHOro cTpoutenscTea. [porpamma BREEAM 6bina 3anyLueHa B ctpaHe B 1990 roay, v
no cel AeHb NONb3yeTCH OrPOMHOI NOMNYyAAPHOCTLIO. CTpeMuTelbHOe U3MEHeHWe KMMaTa BO3/AelCTBYeT Ha CTPOUTE/IbHYI0 OTpac/b Yepe3 HeTUNUYHbIe KauMaTunyeckue
yCN0BUS, NOrogHble aHOManuu 1 NpupogHble katactpodbl. s pelueHns 3Toi Nnpobnembl HeobxoAnMMO npunaratb rnobanbHble yCMaMa MMpoBoro coobLectsa. B noHe 2019
BennkobputaHus nepsasi U3 MUPOBbLIX 3KOHOMUK B3fifa Ha cebsi 06a3aTeNbCTBO CBECTU Bbl6pOCHI MapHWKOBBLIX ra3oB K Hyawo K 2050 rogy. B Hosbpe 2020 roga
BenunkobputaHusa nposeget 26-yto KoHpepeHuuto OOH no nsmeHeHuto knnmara (COP26).

Faih M3 06paTnn BHUMaHWe Ha AOCTYNHOCTb Kypca He TO/IbKO cTyaeHTaMm MOoCKBbI, HO 1 ApyrM ropogam Poccuun. B nporpamme npuHsanm yyactue 5 By3os.:

e [PO3HEHCKUIA rocyaapCTBEHHbI HeQTAHOM TEXHNYECKNI YHUBEPCUTET MMeHUM akageMunka M. J. MUANVOHLLMKOBA;
e KanuHWHrpaackuii rocyapCcTBeHHbIN TEXHUYECKUA YHUBEpPCUTET;

e YHusepcuter UTMO, CaHkT-MeTepbypr;

e ACTpaxaHCKWA rocyaapCTBEeHHbI apXUTEKTYPHO-CTPOUTE/IbHbIA YHUBEPCUTET;

e [lepMCKMNA HaUMOHaNbHbIN UCCnefoBaTeNbCKUIA MOAUTEXHUYECKUIA YHUBEPCUTET.

https://mgsu.ru/news/Universitet/VrucheniesertifikatovBREEAM/#prettyPhoto 14
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Anpo6auusa 3Konorm4eckoro craHpaprta BREEAM
Communities B Poccumn Ha npumMepe NoNoOBUHCKOro pamoHa r.
MOCKBbI

Mnowaab Tepputopmum - 519,3
ra, B rpaHMLax peHoBaumm -
133,0 ra.

HDemorpacmnyeckme nokasarenu
YucneHHocTb Hacenennsa - 26,982
yern.

B COXPaHSEMOW XUINOW 3aCTPOVKe
10833 uen.,

B CHocumMowu 3actporke — 16099 yen.

Xunaa 3actpouka

3 —4-e aTaxHble (1946-1960) — 6%

5 - aTaxHble (1961- 1972) — 51%
9-10-12 ataxHble (1964 — 1979) — 22%
14-16 ataxHble (1968 — 1984) — 16%

« 17-22 staxHble (1988 — 2003) — 5%

. Bcero gomoB: 138

\\ Hexwunas sacTpoiika

. 1 —5-Tn ataxHble— 57%

\ 6-12 - aTaxHble — 22%

13-16 - aTaxxHble— 16%

17 - aTaxHble n bonee — 5%




Kputepnn BREEAM B cpaBHeHUU ¢ poccumnckumm HT

§_ Kputepun
:@ BREEAM MapameTp MapameTp
3 Communities
GO 01 —INnaH cn MyHKT 5.3. ..
koHcynbTauun MeTtoa koHcynbTaumnc coobuectsoMm | 42.13330.20 | PacuyeTHble nokasaTenu
OS5 MPUBIIEYEHNS K acrekTam 16 06BbEMOB U TUMOB XNOW
ansanHa. [‘pagocTpon | 3aCTPOMKM OOSMKHbI
FBOMPOCHI YNpaBreHns, TEXHNYECKOro | TeNbCTBO. NPON3BOAMUTLCH C Y4ETOM
= obcnyXnuBaHus 1 aKcnnyaTaumm; [MnaHupoBKa | CNOXUBLUENCS U
= -COBMECTHOE MCMNOSIb30BaHNe 00bEKTOB | U 3aCTpoMKa | NporHo3vpyemMmomn
g N MHGPaCTPYKTYpPbI C ropoLCKNX couyunansHo-
% CYLLECTBYIOLIUMN parioHaMun noceneHvn | gemorpadguyeckon
S CUTyauuu.
1 GO03 - O6cyxaeHue kntodeBbix Bonpocos, B | CI1 MyHKT.1.1.OCHOBHbIE
= | AusaitH 0630p TOM 4Yncne ropoackoro An3amnHa: 82.13330.20 | TpeboBaHUS K MPOEKTHLIM
% -Xapaktep U NOEHTUYHOCTb MecTa 16 peLleHusam, napamMmeTpam
= -paccMoTpeHne 6e3onacHoOCTH Bnaroyctpo | n HeobxoanmMbIm
- -On3anH obLeCcTBEHHbIX MECT NCTBO coYyeTaHNAM 3fIeEMEHTOB
-nraH passuTuAa TeppuTopun. | 6rnaroyctponctaa npu nx
-On3anH nangwadgTa AkT-asq nnaHNpPoBKE B PasninyHbIX
-NMIOTHOCTb, MacLwTab n BHeWHN BUL | pedakums rpagoCTpPOUTENbHbIX
pasBUTUA. CHul 111-10- | ycnoBusax
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PacueT 6annoB u pentuHra BREEAM Communities Ha
npumMepe NIOBUHCKOro pamoHa r. Mocksbil

MHpekc HauMeHoBaHuMe  OueHKa Kpeant BecoBonK OLEHKa C CyMMapHas
(max) o3¢. ydyeTtoM % oLeHKa

dHepreTnyeckas
RE O] |cTPaTerus 5 1 4,1 0,8 3 5
BoaHaqa cTpaTerusa ’
RE 03 1 1 2,7 2,7

C6o0p poxxpeBomn
LE 06 (BOAbI 3 3 1,1 1,1
1,1

TM 04 |DdocTyn K

o6LecTBEeHHOMY 3 4 2,1 1,5

TPaHCMNOpPTY 3,1
TM 01 |OueHKa

TpaHcnopTa 1 2 3,2 1,6

UTor| 252

He npoxoauT
ceptudmnkKaumio
(<30%)




PacyéTtHoe o60ocHOBaHUE UHXeHEePHbIX

pelleHnn BHyTpeHHeWn cpenbl «J1laxTa-
LeHTpa» B I. CaHKT-lNeTepbypre,

BUAIOLLUX HA 200pOBLE MOJIb3OBaTeen

PykoBoauTenb:

K.T.H, AoueHT Kad. N3uncC

@ beHyX AHopen AnekcaHOpoBuY
P L JoKnagyuk:
CTYOLEHT MarumcTpaTtypbl
Pyob Hukuta CepreeBuy

i ™

|
|




MpoaHanusnpoBaHa paboyaa AoKyMeHTauusa pasgena OB:

MnaHbl BeHTUNAUUK, cneundmnkauma obopynoBaHuUa, Tabnmua

BO3.D,yXOO6MeHOB.
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Tpe6oBaHum HT P® n mexxayHapoaHbIX
«3eneHbix» ctaHpgapToB WELL n LEED oTHOCUTeNbHO Ka4yecTBa BO34OyXa

TpeboBaHUA
AKeeno | nnkno | mokno | BREEAM
HanmeHoBaHne M’
N2 no CAS WELLv.2 | LEEDv.4 New
BewlecTBa 2.1.6.3492- .
17 (Mr/m3) (Mr/m3) (Mr/m3) | consruction
2016
BeH3on 71-43-2 0.1 0.003 0.003
Cepoyrnepog, 75-15-0 0.005 0.4 0.8
TeTpaxnopmMeTaH 56-23-5 0.7 0.02 0.04
Xnop6eHzon 108-90-7 0.1 0.5 0.1
TpuxnopmeTaH 67-66-3 0.03 0.15 0.3
STUn6eH3on 100-41-4 0.02 1 2
TeTpaxnopaTuneH 127-18-4 0.06 0.0175 0.035 O6Lwan
Tonyon 108-88-3 0.6 0.15 0.3 KOHUEHTpaL,
OTeHunaueTart 108-05-4 0.15 0.1 - ma J10C
MekcaH 110-54-3 60 3.5 7 nocne
MponaH-2-on 67-63-0 0.6 3.5 7 OKOHYaHUS
1,1,1-TpmnxnopaTaH 71-55-6 0.2 0.5 1 CTPOUTENDLCT
OuxnopmeTaH 75-09-2 8.8 0.5 0.4 Ba, OO
TpuxnopaTuneH 79-01-6 1 0.3 0.6 Hadana
1,4-Ouxnop6eHson | 106-46-7 - 0.4 0.8 aKcnnyaTaum
1,1-OunxnoptuneH 75-35-4 0.08 0.035 - 7
1,1,1-TpmnxnopaTaH 71-55-6 0.2 0.5 1 (3aceneHusq)
2-MeToKcu-2- 1634-04-4 05 4 8 30aHUA He
MeTUNponaH OOMKHa
3TeHUN6eH30/ 100-42-5 0.002 0.45 0.9 npesBbiWaTb
OumeTnnbeHson 0.3 (Mr/m3)
(cMmecb o-,M-,M- 1330-20-7 0.2 0.35 0.7
N30MEPOB)
Yrnepopa okcug 630-08-0 3 7.056 10.3
O30H 10028-15-6 0.03 0.05 0.147
Ounokcuna asoTa 10102-44-0 0.04 0.04 0.1
dopmManbagerng, 50-00-0 0.01 0.017 0.033 0.1

3HadyeHuda NAK 3arp. Bew-8 B
BO3OyXe, peKoOMeHayeMble K
mcnonb3oBaHuto B FOCT P «OueHKa
BNUAHUA MapaMeTpoB cpeabl
XU3HeOeaTeIbHOCTU Ha 340POBbe
yenoBekKan.

TpeboBaHua NH 2.1.6.3492-17,
KOTOopble creayeT akTyanm3mnmpoBaTb

MapamMeTpbl Tpebyowme
HopMUpoBaHua B NH 2.1.6.3492-17.



Tpe6oBaHnn HTO P® n mexxayHapoaHbIX

HanMeHoBaHue NAaK no CaHlMNuH NnaK no
BellecTBa 2.1.4.1074-01 (Mr/n) | WELLv.2 (Mmr/n)
CBuHeL, 0.03 0.01
MbIWbaK 0.05 0.01
CypbMa 0.05 0.006
PTyTb 0.0005 0.002
Hukenb 0.1 0.07
Menb 1 1
KaomMum 0.001 0.005
Xpom 0.05 0.1
ANMOMUHNN 0.5 0.2
Xnopuabl 350 250
dTopuabl - 2
MapraHey, 0.1 0.05
Hatpun 200 270
CynbdaTbl 500 250
XXeneso 0.3 0.3
LLMHK 5 5
Ctunpon 0.1 0.02
BeH3on 0.01 0.005
3Tnn6eH3on 0.01 0.3
BuHunxnopua 0.05 0.002
Tonyon 0.5 0.7
OunMmeTnnbeHson 0.05 0.5
- 0.005

TpuxnopaTuneH

«3eneHbix» ctTaHaapToB WELL n LEED oTHOCUTeNnbHO Ka4vyecTBa BOAbl

3HadeHua NAK 3arp. Bew-B B BoAe,
peKkoMeHayeMble K NCMONb30BaHUIO B
FOCT P «OueHKa BNnaHua
napaMeTpoB cpenbl
XXU3He[eaTeTbHOCTU Ha 340pOBbe
yenoBekKa»

TpeboBaHua CaHluH 2.1.4.1074-01,
KOoTopble criegyeT akTyannsnpoBaTb

MapaMeTpbl Tpebyowmne
HopMupoBaHua B CaHlNuH 2.1.4.1074-01



OueHKa MHXXeHepPHbIX MapaMeTpoB BHYTPeHHEU cpenbl
«J1laxTa-ueHTpa» B COOTBETCTBUU C

lndp | HasBaHue | Max Bann | OueHKa
KaTteropua: Bo3gyx
HOaMeHTanbHble NapaMeTpbl KayecTBa
AO1 ®yHA P P CooTBeTCcTBYET He cooTBeTCcTBYET
BO34yXa

AO02 3anpeT KypeHus CooTBeTCcTBYEeT CooTBeTCTBYET
AO3 BeHTUNauua CooTBeTCcTBYEeT CooTBeTCTBYET
AO4 YnyduleHHble NapaMeTpbl KayecTBa Bo3ayxa 4 0

AO5 YnyduieHHble NapaMeTpbl BEHTUNALUN 3 2

KaTeropwua: Boga
WOl dyHOaMeHTanbHble NapaMeTpbl KayecTBa BOAbI CooTBeTCcTBYET He cooTBeTCcTBYET
WO02 3arpasHgaoume Boay BellecTsa CooTBeTCcTBYET He cooTBeTCcTBYET
W04 YnydluleHHble NapaMeTpbl KayecTBa BoAbl 1 0
KaTteropusa: AKyCTUUYECKUN KOMPopPT

S02 YpoBeHb NpOoHUKaloLWero wymMma 3 1

S03 3BYKOBble 6apbepbl 3 3

S04 3ByKonornoweHune 3 0

SO5 CncrteMa MaCcKMpPOBKU 3BYKa 2 0

S06 YOapHbIA LLYM 2 0

NToro MaKcumMmym - 21 6

He npoxogut cepTudmKaLumio

<40% BO3MOXXHbIX 6anfoBs, a TaK)XXe He COOoTB.
pany 6a30BbIX KpUTEPUEB, COOTBETCTBUE
KOTOpbIM 0643aTenbHO Anga ceptudmKaumm







MWHOBPHAYKW POCCUK

®EAEPANBHOE rOCYAAPCTBEHHOE BIOAXKETHOE
OBPA30BATE/NBHOE YYPEXAEHVE
BbICLUErO OGPA30OBAHUSA
“HAUMOHANbHbIA UCCNEQOBATENBCKUA
MOCKOBCKWI rOCYAAPCTBEHHbIA
CTPOMUTENbHbIA YHUBEPCUTET'
(HWY Mrcy)
FAipocnascxoe w., 26, Mockea,

Ten.: +7 (495) 78

3amecTuTeNno PYKOBOJHTESA
d)cucpanmmro AreHTCTBa 10 TEXHHYCCKOMY pery-
JIMPOBAHHIO U METPOJIOTHH

A.B. 3azuraaknny

JlenuHCKHii pocriexT, 1. 9, r. Mocksa

7, haxc: +7

hitp
OKNO 02066523, OrPH
WHH/KNN 771610339

Coszoanue TK «3enenvie mexnono2uu cpeobl JCUSHEOCAMENbHOCMU»
Veakaemslii Asiexcanap Baaaumuposu4!

Hanpasnsem Bam npeuioxkenne ot HUY MI'CY no cosnanmio TK «3enenbie TeXHONTOTHH Cpe/ibl
JKH3HEACATENHHOCTHY TpH DelepaibHOM areHTCTBE N0 TEXHUYECKOMY PEryJIMpOBAHHIO H MCTPOJIOTHH.
Taioke coobiaem, uto HUY MI'CV rorosa B3sTh Ha cebs BeJIeHHE ceKpeTapuaTa i peKOMEH/lyeT HasHa-
ynTh B Kauectse npeacenarens TK npesuzenta HUY MI'CY, j.1.1., 3aciyskenHoro jestens Hayku PO,
akazemuka PAACH Banepus Msanosuua Tenuuenko, a otBercTBennbiM cekperapem TK 3as. naboparo-
pueit HAY MI'CY, k.1.n. Benyxa Anzpes AJieKCaHIAPOBHYA, KOTOPBIH ABJAETCS MEKAYHAPOAHBIM JIH-
LeH3HPOBAHHBIM ONEHIIMKOM TI0 9KOJIOTHYecKoii cpee xkusneneatensuoctn BREEAM, cepriduumnpo-
BaHHBIM KOHCY/IHTAHTOM MO 3eJieHbIM TexHosorusiM LEED 1 3aperucTpupOBaHHBIM MPO(ECCHOHANIOM
DGNB.

Cospanne TK OTKpbIBaeT HOBbIE HANpPABJICHHS DA3BUTHS MCCIEJOBAHMII B HaYKe M TEXHHKE,
06eCeunBaeT YCOBEPIICHCTBOBAHHE H3BECTHBIX PE3YJILTATOB M HOPMATHBHO-TEXHHYECKOH JIOKYMEHTa-
LUK, T.K. 3eJIeHble TEXHOIOTHH — 3TO OjiHa U3 Ga30BBIX CHCTEM NPOM3BOJICTBEHHOM NEATEIbHOCTH, 06ec-
[IeUMBAIOLIAs HA BCEX HTANaxX KM3HEHHOTrO LMKIA M3/ienus (00beKTa) ero MakCHMalbHOE COOTBETCTBHE
YCIOBHAM M TIapaMeTpaM OKpYIKaiolleli PHPOJIHOH H TEXHOTCHHOI CPE/bl, C EIbIO HX JalbHEHLIEro
YCTOWYHMBOTO H CTAGHIBHOTO QYHKUHOHUPOBAHHA.

HanpapisieM MOArOTOBJICHHBII, B COOTBETCTBUH ¢ TPEGOBAHHAMH, NPOCKT yBEAOMIICHHS O Hada-
e popmuposannst TK st pasmernienns ero Ha caiite Poccranziapra.

[Ipunoxenne: [IpOeKT yBeIOMIIEHHs O HAvale q)opxmpoualmu TKna 1 71. 81 9K3.
b,‘ k L/ Gy C el et P
,//" _

Pextop | G //‘ ~A.A. Bokos }

Hen.: Benysic AA. o,
Ten.: 8 925 057 34 37; E- mall ABL'nll:h @gmail.com O 3 7 3 0

MHHHCTEPCTSO IPOMMILIZRHOCTH W TOPTONTH
POCCHHCKOR ORATPAITAH

OENEPAJILHOE ATEHTCTBO
1O TEXHHYECKOMY PEI'YJIMPOBARHMIO H METPOJIOTHH
(PoccTannapr)

NPHKA3 :
15 centa6ps 2016 r. 1315

Mocxsa

O CcO3AaHHH TEXHHYECKOT0 KOMHTETA N0 CTaHAApPTH3alHH
«3eeHbIe» TEXHOJIOTHA cpeabl )XH3IHCACATE/IbHOCTH H «3ejieHas»
HHHOBAUHOHHAS NPOAYKLIHA»

B nenax peannsauun ®epepansHoro 3akona ot 29 mions 2015 r. Ne 162-®3
«O craunaprusamuu B Poccmiickoit ®enepauun», NoBeILEHHS 3G(EKTHBHOCTH
paboT 10 CTAHAAPTH3ALMH Ha HAWHOHATLHOM H MEXIYHAPOXHOM YPOBHAX B 0GNacTH
CO3/1aHAsl W BHCAPCHHA TNEPCHEKTUBHBIX «3€JICHBIX» TCXHOJ'IOFPIF[, MaTepHajioB
Y NPOAYKLHH, HAaNPaBJICHHBIX HA MOBHILIEHHE Ka4eCTBa Cpe/lbl KU3HEAEATELHOCTH,
¥ TIO COIJIACOBAHMIO C 3aMHTEPECOBAHHBIMK OPTAHM3ALMAMY I1 P M K 2 3 Bl B & I0:

1. Co3narh =~ TeXHHYECKHH KOMHMTET IO CTaHAApTH3allMH  «3eeHblen
TEXHOJIOTHH Cpe/ibl XKU3HENEATEIBHOCTH H «3eJIeHas» HHHOBAIMOHHAA IPOIYKLIMA»
Ha OGasze @emepalbHOrO TIOCYJapCTBEHHOrO GIOJPKETHOro 06pa3oBaTENBHOIO
ydpeXaeHHs Bbicmero oOpasoBaHus - «HanuoHanbHBIR — HcclienoBaTenRCKUi
MOCKOBCKHIT ~ FOCYNapCTBEHHBIH  CTPOMTENBHBIH  yHMBepcuTeT» (mame¢ —
HUY MI'CY) u Qonzna nH(ppacrpyKTypme u o6pa3oBaTeNbHbIX NporpamMm I'pynmsl
«POCHAHO» (manee — ®HOII) u 3akpenuTh 32 HEM OGBEKTHl CTaHAaPTHIALMH
B cooTBeTcTBHH ¢ Kogamu OKC 91.040.01, 91.100.99, 23.040.99, 25.220.99, 27.190,
29.220.99, 87.060.99.

2.Bo3noxuTh BHINOJHEHHEe (YHKIMHA @O BeNEHHIO JeN CeKpeTapHhaTa
TEXHHYECKOro KOMHTETa II0 CTaHJapTU3alMH «3eIeHble» TEeXHOJOTHH Cpensl
KU3HEAEATEILHOCTH U «3eJIeHas» HHHOBalMOHHas npoaykuus» Ha HUY MI'C

3. HasHauuTs:

compe/iceaTeNieM TEXHHYECKOr0 KOMHTETa IO CTaHAapTH3aluM «3eleHbIen
TEXHOJIOTHH Cpelbl XH3HENESATENBHOCTH H «3eJIeHas» HMHHOBAlIHOHHAS MPOLYKIM»
- npesugenta HUY MI'CY Tenuuenko Banepus HBanosuya;
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3 TepMuHB! M onpeaenexHus

0 3.1 B HacToswem CTasaapTe NPUMEHEHs! CNeAYIoLUE TEPMUHB! C COOTBETCTBYIOLUMMM Onpeae-
nNeHuaMK:
3.1.1 GurymHan nnockan Yepenuua: KposenbHoe usfenve B BUAE NNOCKOrO NUCTa, M3roToB-
NAEMOro U3 NONOTHALY GUTYMHOTO MNK GUTYMHO-NONUMEPHOTO PYNIOHHOTO MaTepuana ¢ UrypHLIMK
s Bbipesamu No OAHOMY Kpaio nucTa.
f ] 3.1.2 GuTymMHan BonHMCTan yepenuua: KposenbHoe ugenwe, W3roTosnsemoe nyTem npo-
I % l NUTKK GUTYMHBIM COCTABOM BONHUCTOTO KaPTOHHOTO /IUCTA U HAHECEHUEM Ha ero NOBEPXHOCTL OTAe-
i A NOYHOrO CNOR.
| Vai® | 3.1.3 Bopo3awmuTHan nnexka: MoaKpoBENsHLIA NONUMEPHBIA PYNOHHBIA MaTepuan 8 CTponkNL-
e’ HOM KOHCTPYKUMM KpblUM C ABYMS BEHTUNAUMOHHBIMU KaHanamu (3a3opamu), salyuiiaiowuii Tenno-
M30NALMIO U KOHCTPYKUMIO OT aTMOCHEpHbIX OC3AKOB, NPU 3TOM yAaneHue BOARHOMO Napa NPOMCXO/UT
MUHUCTEPCTBO 3a CYET KOHBEKTMBHOIO ABMXEHWUA BO3AyXa B KaHane.

CTPOUTEJBLCTBA U ’KAJIHIHO-KOMMYHAJIBHOT'O 3.1.4 BogooTBoA: CHCTEMA YCTPOICTS ANA OTBOAA BOAI CAMOTEKOM C NOBEPXHOCTH KPOBAM.

3.1.5 BopocToyHan BopoHka: Kol
XO3SIACTBA POCCHICKOV ®E/IEPAIIAH ORI DN BHYTDSH 1M BOATOTEONS 15t 8 SORaIoN NOFalD NRBOCHOR SORCCTORIO TPYCL, BT, &

8 BOAOCGOPHOM NOTKE, NPYt HAPY)XXHOM BOAOOTEOAE.
3.1.6 Auddy3MOHHAA BETPOBOAO3AWMTHARA NieHKa: [Idy3MOHHO-OTKPBITHIA NOAKPOBENS-
Hblii NONMMEPHBIF PYNOHHBIA MaTepuan ANs CTPONUALHON KOHCTPYKUMM KPbILUM C OAHUM BEHTUNALM-
1PH OHHBIM KaHa/IOM (3230POM), 3aLLMLLRIOLLMI TENNOU3ONALMIO U KOHCTPYKLUMIO OT aTMOCDEePHbIX OCaAKOs
KA3 ¥ KOHAEHCaTa, OrpaHN4MBAIOLLMIA KOHBEKTUBHOE ABIKEHUE BO3AYXa YEpes TeNNoU3oNaLMo U cnocob-

27 CTBYIOLWMI BLIBOAY Napa u3 rennouaonauuu
Ne &< Voo 317 UMOHHBIH KOBep (PYNOHHbIA UNK MacTuuHbIA): Cnom py-

marep WNM MacTK, B T. 4. ap bIX CT nnu npo-
M xnaamu 13 NONUMEPHBIX BONOKOH, BbLINONHAEMBIE B mecrax NpUMbIKaHUA OCHOBHOMO BOAOM3ONALM-
OCKBa OHHOrO KOBpa K Bep PXHOCTSAM BBICTYNAIOLUNUX Ha/ KOBPOM KOHCTPYKTMBHBIX 3nemen-
TOB C HAXNEeCTOM 3TUX CNOEB Ha OC! IMOHHBI KoBEp.
% 3.1.8 apeHaxHbif cnoi: Cnoi u3 rpasuTHOro wWebHs, Ap A NPOpUNMPC MeM-
PaHbl, APEHAKHOTO MaTa U Apyrux NOAOBHLIX MaTepuanos ANs OTBOAA BOAbI C KpOBENb.
06 yreepaaennn CIT 17.13330.2017 3.1.9 Mecro CXOARWMXCA CKATOB NOKPLITUS, NO xo'r;gguy CTekaeT B0Aa.
«CHull 11-26-76 Kposiu» 3.1.10 3awuTHLIA CNoW: 3neuem' KpoBnK, nperxpaHmoumn OCHOBHO# BOAOW3ONAUMOHHBIA KO-
Bep or ecKmux pexa , ar pep OrHA NO
HOCTM KpPOBNM.

(MMHCTPO#H POCCHUH)

or"3/ " eea. i 2017k,

L L L

B cootsercTBun ¢ [TpaBunamu pa3paGoTKH, yTBEp)IEHHA, OMyONHKOBAHAA,
W3MEHEHHS H OTMEeHBl CBOJOB TNPaBWJ, YTBEPXIEHHBIMH MOCTAHOBNEHHEM
Tpasutenscrsa Poccuiickoii ®emepausu or 1 mions 2016 . Ne 624,
nommykktoM 5.2.9 mnynkta 5 Ilonoxesus o0 MHMHHCTEPCTBE CTPOHTENBCTBA
H OKWIHIHO-KOMMYHaNbHOro Xo3siictsa Poccuiickoit (enepauny, yTBEPXKICHHOrO
noctasosnenyem Ilpasutensctsa Poccniickoit ®enepauyu ot 18 HosGps 2013 r.
Ne 1038, mynkrom 51 Tlnaa paspaGoTku ¥ YTBEpPX/EHHA CBOAOB TNpaBHi
¥ aKTyaJH3alld¥ paHee YTBEPXIEHHBIX CTPOMTENBHBIX HOPM W MNpaBHi, CBOAOB
npasun Ha 2016 r. u muianoBENi nepuoa 2o 2017 r., yTBEPKNEHHOrO MPHKA3OM

3.1.11 KapHU3HbIA CBEC: BbiCTYN KpbiluM OT CTEHBI, 3aLUMLLIOLYWMIA e OT CTeKalowel A0XKAEB0H
WK1 Tanoi soawl.

3.1.12 koHek: Bepxree ropusoHTansHoe pebpo Kpbilum, o6pasylowee Bogopasaen.

3.1.13 KoHTpOGpewweTKa: KOHCTPYKTUBHLI 3MIEMEHT NOBEPX CTPONUA, 0GPa3yIoLUMii BEHTUNSLIMOH-
Hbli KaHan (3a30p) v 3aKpennsioLLyi WU BOAO3ALUTHYIO NNEHKY.

3.1.14 kpoBenbHas KapTuHa: 3aroToBKa U3 METANNUYECKUX SIUCTOB, B T. Y. PYNOHHLIX, C OTO-
FHYTbIMK GokOBbIMM M nonepeyHbIMM KPOMKaMH ANA X COBAUHEHUS.

3.1.15 kpoensa: 3 T KpbiLK, NP XPAHSIOLYMIA 3[aHNE OT NPOHUKHOBEHUA aTMOCHEPHBIX
0CaAKOB; BKNIOYAET B Ce6A BOROMIONALMOHHBI CNOW (KOBEP) U3 PasHbIX MaTepuanos, OCHOBaKUe NoA
BOAOM3ONAUMOHHBIA CMOM (KoBep), akceccyapsl AN 0GecneyYeHns BEHTUNALMM, NP i, Ges-
ONACHOIO NepPEeMEeLUSHNS 1 SKCNNyaTaLMK, CHEro3aaepXaHus 1 ap.

3.1.15.1 uuBepcHoHHan KpoBnA: Kpoens ¢ TenNon3onsUMOHHBIM CIOEM NOBEPX BOAOK3ONSLM-

MHUHACTEPCTBA ~ CTPOMTENBCTBA M JKHTHILHO-KOMMYHAIBHOTO  X03fHCTBA OHHOTO KOBpa.

ficko# u ot 3 Mapta 2016 r. Ne 128/mp, npH Ka 3 bl B 2 I0: 3.1.15.2 macTuyHan kposna: 5%;_: 13 HECKONbKUX MACTUUHBIX CIOB, B T, Y, ADMUDOBAHHAIX
Poccuiicko# Penepaun P p, np o3eneHeHHan kpoena: Kposnsa, coaepxallian NnoYBEHHbIA CNoi W NOC3A0YHLIN MaTe-

puan — pacreuua (Tpassi), B T. 4. CaMOBOCCTaHABNMBAIOWMXCA BUAOB (YCTORUMBLIX K 3acCyxe, MOPO3Y,
BETPY), KYCTapHUKM ¥ AEPEBLA C NOCTORHHBLIM YXOAOM 33 PaCTUTENBLHOCTBI (CEHOKOC, YAOGpeH#Us, no-

1.  VYTBepauth M BBeCTH B JeHCTBHE uyepe3 6 MeCALEB CO JHA M3JAHHA
NYB, NPONONKa U T. N.).

HacTosiero npukasa npunaraemsiit CIT 17.13330.2017 «CHuIT 11-26-76 Kposii».
2. C momenTa BBefenns B aeficteue CIT 17.13330.2017 «CHuII 11-26-76
Kposiu» TNpH3HATE He TMOMIEKAUMM  NPHMEHEHHUIO CIT 17.13330.2011 .
«CHuIT 11-26-76 Kposau», yTBepXIeHHbIH  npukasoM  MuHKCTepCTBa — TS
pernoHanbHoro passutus Poccuiickolt Penepauun ot 27 nexabps 2010 r. Ne 784,
3a uckmouenmeMm myskros CIT 17.13330.2011 «CHuIl 11-26-76 Kpomw»,
BKIIOYEHHBIX B Ilepeuelbh HAUMOHAIBHBIX CTAHAAPTOB M CBOJOB NpaBHi (YacTeH
TAaKMX CTAHJApPTOB H CBOXOB MpaBWi), B pe3yjbTare NPUMEHCHHS KOTOPBIX
Ha 06A3aTeNbHON OcHOBe obecneunBaercs cobmoneHue TpeboBanuii deeparbHOro
zakoHa «TexHMYECKHil perfiaMeHT O O0e30MacHOCTH 3JlaHWH U COOPYXEHHID,

CIn 17.13330.2017

. . . 3.1.15.4 akcnnyaTupyeman kposns: CneyuansHo 060pyA0BaHHaA 3aWMTHLIM CNOEM KPOBNSA,
httDS .//mlnstroyrf.qov. ru/upload/lblock/Oda/sp- 17. Ddf ans OB3HMSA, HANPUMEP B Ka4YeCTBE 30HbI ANA OTABIXa, PasMeLLeHus cnop-
TUBHBIX NNOLAAO0K, aBTOCTORHOK, aBTOMOGMNBHLIX AOPOT, TPAHCNOPTA HAA NOA3EMHBIMU NAPKUHraMK,
Ha ctunobarax v T. n. ¥ NpeayCMOTPEeHHanA ANA NpebblBaHuA NIOAEH, He CBA3AHHBIX C NEPUOANYECKUM
06CnyXvBaHUEM MHXEHEPHbIX CUCTEM 3AaHUS.
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dopmupoBaHue KoMmpopTHON rOPOACKON cpeabl

Fpa,qoc-rpowrenhnaﬂ AeATeNnbHOCTb, KOTOpas ABMAETCA Hens6exHon B KpynHOM mMeranonuce npusogut
B psfe CnyvaeB K BO3HWKHOBEHMIO B FOPOACKON Cpefe HeyCTOWYMBO MPUPOAHO-aHTPOMOreHHOM CUCTEMbI.

Hanbonee cepbeaHbIMM  ABRAKOTCA  NPOGNeMb!

B3aUMOLEICTBUS  MPUPOLHOM U WUCKYCCTBEHHOW  Cped

B KPYMHbIX ropoAax v 30Hax nx BIAUAHUSA. B nouckax BbIxoaa un3 CNOXMBLLENCA CcuUTyauuu, Korga meranonucel
CTaHOBATCS WCTOYHUKAMM 3KONOTUYECKOMN HanpsXeHHOCTN, COBEPLUEHCTBYIOTCA CyLlecTByloLMe noaxoAabl
B rpanocrpomenbnoﬁ AeATeNnbHOCTN, C Y4YEeTOM WCMNONb30BaHMUA COBPEMEHHbIX 3efleHbIX TeXHOﬂOI’Mﬁ,
TakuX, KaK 3eeHble KpbIlLW. PacCMOTPEHMIO HIOAHCOB MPUMEHEHNSI TEXHONOrM 3eMeHoi Kpoean B Poccun
nocesiLleHa faHHas cTaTtbs. Yuratenio npeacrtaeneH 33py66)KHbll71 W OTEYECTBEHHBIV OMbIT UCMONb30BaHNSA
3€eneHoit KpOB/X, Npeanocbiiku N MexaHu3Mbl ee BHeApeHUA B XU3Hb HaceneHus, npveefeHa ctatuctuka
no KONMYeCTBY 3eneHbiX Kpbill B Mupe. OTaensHoe BHUMaHWe yAeneHo CyLLecTByloLeil HopMaTuBHON 6a3e
B 06/1aCTW IKONOTUM 1 IHEPropactheKTUBHOCTY B PO, onpeaeneHbl caepxusaioLLe hakTops! Ans MaccoBoro
BHeApeHUs 03eNeHeHNs KpbIll U 3a[laH BEKTOP ee COBEPLUEHCTBOBAHUS. HameueHb! TPeHAbl pa3BuTUs U MeToabl
MOBbILLEHUS1 SKOHOMUYECKOW npuBneKkaTenbHOCTU 3eNeHbIX KpoBesb.

KnroueBsie cnoBa: 3eneHas KpOBJIs1, 3Hepr 09¢)47€KTI45H05Tb, 3Konorus, o3esieHeHne, ropoAckas cpeja, 6nare DyCTpOﬁCTBD.
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POLOMKAIOLLIEECSH UCTOLLEHUE U HEBOCMON-
n HEeHMe NPYPOAHbIX PECYPCOB, @ Takke BO3-

[IeNCTBME KNMMATUHECKMX U3MEHEHI CTaHO-
BATCA CEPbe3HbIM MPEnsTCTBUEM, MeLLaoLLM
B NO/HOV Mepe peanu3osark TOT BKNaj B COLManb-
HO-OKOHOMUYECKOE  PasBWTME, KOTOPbIA  MOryT
1 [I0MXHbI BHECTU ropofia.

B aTOi1 CBA3KM 0GECneyeHie roTOBHOCTH K BO3-
MOXHbIM KaTaknmamam Yepes oLieHKy pricka, Teppu-
TOpUanbHO-NPOCTPaHCTBEHHOE nnaHvpoBaHve,
OCHOBaHHOE Ha MPWHLUMNAX 3ENEHON SKOHOMUKU,
Haanexallee OOCMyXMBaHUE  VHAPACTPYKTYPbl
W NPUMEHEHME WHHOBALMOHHBIX CTPOWTENbHBIX
HOPM, TEXHOMOrWI 1 MaTepuanos, GyayT vrpats pe-
LUAIOLLYIO POfb B MOBbILLEHWM YCTON4MBOCTW FOPO-
[I0B B CNy4ae CTVXWIHbIX KaTacTpom 1 CBA3AHHbIX
C V3MeHeHveM knumata GeacTBuin. YToGbl HalTh
KOMMPOMUCC MEX[Y CTVIMYNMPOBaH/eM CoLyanbHo-
3KOHOMW4ECKOr0 POCTa, PELLEHNEM BKOMOMYECKUX
npobnemM 1 cospaHueM KOMPOPTHOM FOPOACKON
cpefbl, HeoGXOAUMbI COBMECTHbIE YCUNUS paspa-
60THVMKOB MONUTVIKW, PAAOCTPOVTENEN N COOTBET-
CTBYIOLLIMX OPraHoB BNACTW, BCEX CYObEKTOB rpafjo-
CTPOMTENBHON  AEATENbHOCTM:  OpraHoB  BNacTu,
NPOEKTUPOBLLIMKOB, apXMTEKTOPOB, CTpouTener [1].

K BaXHbIM acnektam KOMOPTHOrO rOPOACKOro
NPOCTPaHCTBA OTHOCSTCS:

1. PasButune ropofckoi cpeasbl;

2. O6ecrneyeHHOCTb TpaKhaH Yy4pexaeHsMm
COLManbHOro HasHa4eHys U MecT oTabIxa;

3. bnaronpusTtHas akonorndeckas o6CTaHoBKa
B ropoge;

4. ONTMM3aLMA NELLIEXOMHbIX U TPaHCMOPTHbIX
CBsi3el BHYTPU PaioHOB ropoaa 1 MeXLy H M.

[in“TenbHOe Hakonnexne NpPOTUBOPEYNA BO
B3AWUMOAEVICTBIN €CTECTBEHHbIX W UCKYCCTBEHHBIX
KOMMOHEHTOB rOPOAICKOro NaHaLadTa 06ycnosmuno
VHTEHCUBHbI MOWCK METOAOB  YPEerynmpoBaHus
MHOTO4VCIIEHHbIX KOHAITIMKTOB B OTHOLLEHUAX «4e-
noBek-npvpofa». [uHamudHas TpaHcdopMalms
cpefbl ropofia Noal BO3AEVCTBUEM CaMbiX Pa3HbIX
(PaKTOpOB COMPOBOXAANack CMeHOM MOAXOAoB,

o6ecneqrBaloLLMX KOPPEKTIPOBKY BO3HUKAOLLIMX
npotvBopeyuit [1].

B ycnoBusix NnoTHON ropofACKOi 3aCTPOVKM Co-
3AaHMe OOLLMPHbIX YHACTKOB O3ENEHEHNSs, Napkos
1 CafoB He BCeraa NpPeAcTaBnseTcs BO3MOXHbIM,
NOSTOMY BHUMaHIE NepeaoBblX 3apyOexHbIX 1 pOC-
CWICKMX apXUTEKTYPHbIX KOMMaHuii obpallaetcs
K TEXHONOrVAIM O3ENEHeHNs 3AaHUi, Hanpumep, Ta-
KWM, Kak 3eMneHble KpbiLLn.

B Espone, CLUA, Kntae v gpyrvix cTpatax tOro-
BocTo4Ho A3nn 3eneHas Kpbilla SBASETC OAHUM
13 OCHOBHbIX PELUEHUI ANs YyYLLIEHVs 3KONoryye-
CKOM CUTYaLmu B Meranonucax. Y4utbiBas BbICOKYIO
CTOMMOCTb 3eM/N U HE[BVXKMMOCTH, 3KCnnyaTpye-
Mas KPOBIsS — 9TO MPEKPacHbIii Cnocob npespate-
HWSl KPbILL B MOMHOLIEHHbIE 30HbI AN OBLLIEHVS, MPO-
BEJIeHUs PasNnyHbIX MEPONPUATU 1 oTabxa. Kpo-
Me TOrO, IMEHHO 9KOMOrUYeckne Npobnemb! cTanm
no4BOM ANA PocTa MOMYNSPHOCTU TakUX CHCTEM
1 B CTPaHax C YMEPEHHbIM KNAMaToM, Takux Kak,
Hopserus, rae oHu 06ycTpoeHbl B no4Tn 90% HacT-
HbIX KOTTE[KEN 1 MHOrOKBapPTVPHbIX OMOB, a Tak-
e OOLLIECTBEHHbIX 3aHUIA.

Bo wmHorux ropopax AscTpun, [epmaHum
v Weeluapuv no npumepy ropogos basens u k-
ua 6binv BBefeHbl Nnbo obasaTensHble TpebosaHws
N0 O3EMEHEHVII0 BCEX MMOCKMX KPbILL Ha HOBbIX 3fa-
HVsX, NBO AOMNONHUTENbHbIE CYOCUAMM Ha o3ene-
HEHME KPbILL CYLLIECTBYIOLLMX 3AaHUI.

B CLLIA 6osiblLie BCEro fOMOB C 3eNEHbLIMU Kpbl-
wamn HaxoauTesa B Yukaro. O6Lias nnolads aTnx
KpbILW B ropofe coctasnset 55 500 M . B 6nvxai-
wue roabl 6yayT peanusosaHsl 600 HOBbIX NPOEK-
TOB, 1 TOrAa Nnowaas aocturHeT 650 000 M . B Hu-
Karo BCE HOBbIE aAMVHNCTPATVBHbIE 3AAHNS [OMK-
Hbl IMeTb 3eneHylo Kpbily. B ctonuue CLIA, Ba-
LUMHITOHE, NnoLaab 3eneHbiX KPbILl COCTaBNsEeT
17 500 M , a k 2020 rogy NNaHUpyeTcs 03eneHnTsL
20 % kpbiw. TopoHTO B KaHane ctan nepsbiM ropo-
nom B CeBepHolt AMepuKe, B KOTOPOM ObINo Npu-
HSATO NOCTAHOBIEHME FOPOACKYIX BNacTe, Tpebyto-
Liee v perynupyiollee NopsAoK 0bycTpoicTea 3e-
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Abstract. The article considers the challenges of designing sustainable
landscape architectural projects in Russian cities such as high-raised linear
parks and green roofs. Sustainable landscape projects create great and
green cities where the built and the natural environments are interwoven.
Sometimes creating green spaces is considered as a great challenge,
particularly in the big and dense cities, where there is pressure for space
and green development is very limited. In this case high-raised parks and
green roofs could be the only solution.

1 Introduction

Sustainable landscape architectural projects create ecological designs for the outdoor
and urban environment. It begins with appropriate systems which address function, cost,
energy efficiency, beauty and the environment. Broadly speaking, sustainable landscape
architecture is the integration of ecological, social, cultural and economic factors in
designing landscapes to help protect natural habitats, contribute to stormwater management,
conserve water, among the other objectives.

Sustainability and conservation landscaping both strive to work with nature to reduce
air pollution, increase water quality, lower water consumption, utilize native plants, and
reduce usage of pest control. However, sustainability and conservation differ in the
emphasis sustainability places on addressing social and economic factors in addition to
environmental factors. In other words, conservation can be seen as the environmental part
of the sustainability concept.

The Sustainable Sites Initiative grew out of a conference hosted in 2005 by the
American Society of Landscape Architects (ASLA) and the Lady Bird Johnson Wildflower
Center. The initiative’s definition of sustainability derives from the well-known Brundtland
report. To be sustainable, a site has to have “design, construction, operations, and
maintenance practices that meet the needs of the present without compromising the ability
of future generations to meet their own needs.” Sustainable sites do not only mitigate
negative impacts on the environment, but are a mutual benefit to the site itself and the
people who use it. In addition, a sustainable site must address social, environmental, and

’ Corresponding author: ABenuzh@gmail.com

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative
Commons Attribution License 4.0 (http:/creativecommons.org/licenses/by/4.0/).
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AKTUBHOE pa3BUTIE MEranosincoB aKTyannusnpyer Nnouck NHHOBaLMOHHbIX
TEXHOJIOrMYECKUX MOAXOAO0B B rPafioCTPOUTENbHO AEATENbHOCTU C LieNbio
CMArYeHNA HeraTuBHbIX KONOrNYeCKUX NocieAcTBMiA ypbaHusauyuu. B ctatbe
paccMaTpuMBaloTCA TEXHONOIMN €BPONEiCKOro onbiTa peaausayuy nporpamm
no nepexoAy K ycToiiumsbiM ropoaam. OAHoOI N3 TaKNX COBPEMEHHbIX TEXHONO-
ruii ABNAIOTCA 3eneHble KpoBNau.

Mushrooming metropolises invigorate the search for innovative technological
solutions in urban development in order to mitigate the ensuing environmental
damage. The article delves into European technological best practices of
transition towards sustainable cities. One of the modern technologies is
represented by green roofing.

KNHOYEBDIE CNIOBA: 3eneHan KpoBiA, Merarnonuc, yCTonyveble ropofa, FOpoAcKkoe NNaHNpoBaHue,
apanTaumna K U3MeHeHWIo KNmara, SHeprosdGpekTrBHOCTb.

KEYWORDS: green rooftop, metropolis, sustainable cities, urban planning, climate change adaptation,
energy efficiency.
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Computer modeling of the parameters of the internal
microclimate of buildings with green inserts inside
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Abstract. This study is aimed at studying computer models that provide a wide range of data
in the field of modeling parameters of the internal microclimate of buildings with green spaces
inside. The main segment of the study is bioclimatic buildings. There are three main ways to
integrate vegetation into such houses: green roofs, green facades, and horizontal plantings in
the building. In this article, vertical and horizontal landscaping inside the premises were
considered with the aim of realizing the dynamic modeling of such a building. There are two
main currents of dynamic modeling: Computational fluid dynamics and Building Energy
Simulation. Proper use of energy modeling can help optimize the construction of the building
and allow the project team to give priority to investment in strategies that will have the greatest
impact on energy savings in the building. These tools allow to achieve maximum accuracy in
the urban environment (temperature, wind speed and direction and other characteristics of a
given territory are taken into account), modeling of spatial and temporal distributions of
bioclimatic parameters, as well as detailed modeling of the building and its parameters
(geometry, design, internal conditions, ventilation, HVAC system, etc.) and obtaining accurate
energy characteristics of the building.

1. Introduction

Recreational spaces located on the walls of the building, indoors, on the roofs, serving as a private or
public recreation area, arranged in the immediate vicinity of the residence, contribute to improving the
comfort of the home and improving the environmental performance in different types of buildings.

The comfort of an apartment with such an additional recreational space is enhanced by the
improvement of air, the creation of an individual microclimate, the expansion of the possibilities of
psychological and emotional rehabilitation of a person.

In offices with the help of plants air is filled with oxygen, the noise level, the amount of radiation
from office equipment decreases, the humidity level rises. According to statistics, employees of the
company, working in comfortable conditions, show great performance. Also, with the help of green
spaces, you can solve other tasks of arranging office space, such as zoning space or masking the
shortcomings of architectural solutions.

The internal gardening of private houses, as well as their facades and courtyards, is becoming
increasingly relevant. Beautiful and healthy plants create a pleasant microclimate and have a beneficial
effect on the emotional background of a person.

In shopping centers, living vegetation will create a favorable atmosphere, add freshness and
emphasize identity. Green plantations are really capable of increasing customer loyalty. It is proved

Conlenl from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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Kak mameputb 3KOHOMUYECKUEe BbIrofbl OT
06l EecCTBEeHHbIX MPOCTPAHCTB U NapKoB

Elle B Hepganekom npoLUsioM ropog, Tepputopusi, MecTo (MMeHHO Tak, C MPOMUCHON, 3arnaBHol 6ykebl M) He
paccmatpusanmck B Poccum Kak 06beKT MapkeTuHra. TpeHz HacTOALLEro BPEMeHM TakoB, YTO O6LLEeCTBEeHHbIe
NpOCTPaHCTBa M Mapku B TOM 4UCIe, WrpaloT BaxHYlO PoNb B MOBbILLIEHUM MPUBJIEKATENbHOCTV FOPOAOB
B LIESIOM U1 OTAENbHbIX FOPOACKUX KBAPTANOB, B YACTHOCTU, 1 HANPsSIMyI0 BIMSIOT Ha KA4ECTBO XWU3HM YenoBeKa.
Kpome Toro, noTpeGHOCTU B OGLLECTBEHHbIX MPOCTPAHCTBAX M MApKOBbIX 30HAX PACTyT MO Mepe Toro, Kak
YCYryGnsioTcs 3KONornyeckne 1 coupanbHble Nnpo6nembl ropofos. SKoHoMuHeckas 3PPEKTUBHOCTb — 3TO He
TOMNbKO COOTHOLLIEHWE GIoAXeTa Napka Ha ero CTPOMTENbCTBO, MOMY/SPHOCTM Napka v BUSHUS Ha (hMHAHCOBble
nokasarenu B Maclutabax ropopa. LIeHHOCTb, reHepupyemasi CrpOeKTUPOBaHHbIM NaHALWAMTHBLIM MapKoM,
06LLECTBEHHbIM NPOCTPAHCTBOM, CafloM Ha Kpbilwe [18], MoXeT 6biTb onpefeneHa ¢ UCnonbL30BaHMeM Lienoro
psifa coumasnbHbIX, 3KOHOMWUYECKMX, KYIBTYPHBIX W APYrvX rfokasaTteneil, KOTopble BbIHECEHbl 3a PaMKut
HaCTOSILLIEro UCCNEeoBaHNs U MOTYT GbiTb PACCMOTPEHbI B 6yaylleM. Bo MHOMX COBPEMEHHbIX NPOeKTax BO
rnaBy yrna cTaBUTCS «3KOSTOMMYHOCTb» TOFO UMK MHOrO NpoeKTa BooGLLe [15], BBOAATCS «3eneHble» CTaHaapThbl,
Ha OCHOBaHWW KOTOPbIX MPOBOAWTCS OLEHKA BHOBb CO3/laBaeMblX MPOEKTOB 3[aHWiA, COOPYXEHWN, Lenbix
HOBbIX FOPOAICKNX TEPPUTOPUIA. 3eeHbIN CTaHAAPT — 3TO “UHCTPYMEHT ANA 3aLLMUTLI OKPYXatoLLel cpefibl Ans
OyayLUMX nokoneHmin’[28]. OH UMeeT MONOXUTENbHOE BAWSIHAE Ha 9KOMOrMyeckyto 6e30macHoOCTb, KOMMOPT
1 3HeproadPeKTUBHOCTb CPefbl XU3HeAEATENbHOCTW. B CBA3M ¢ pacTyLeit 3a60Toi 06 oxpaHe oKpyxatoLen
cpefibl “NMOABAAETCA LEMblA HOBbLIA 3efeHblli PbIHOK TEXHONMOUIA cpefbl XW3HeaeaTenbHocTU'[27]. B gaHHou
pa6oTe MNPUBOASATCH CPaBHUTESNbHbIE WCCNEAOBAHUS CTOMMOCTHbIX XapakTepUCTWK (KanuTamnbHbiIX 3aTpat
Ha CTPOMUTENbCTBO — 6naroyCTPONCTBO U O3ENIEHEHWE) KPYMHbIX MapKoBbIX aHCambnein M O6LLECTBEHHbIX
npocTpaHcTs B EBpone, A3uun, Benuko6putanum n CLUA B TedeHune nocnegHux 30 neT U AaHHble 0 POCCUICKMX
06bekTax 6naroycTponcTBa 1 o3eneHeHus 3a nocnegxue 10 neT. [laHHble UCCNeA0BaHNS BbINOIHEHbI C LieMbio
NOArOTOBKM TEXHUKO-3KOHOMUYECKNX OGOCHOBaHWUI M OnpefieneHns GIoAXETOB Ha CTPOUTENbCTBO KPYMHBIX
peKpeaLMoHHbIX 0GbEKTOB.

Kntoyesble cnosa: naxalwapTHas apxuTekTypa, 06LLECTBEHHbIe NPOCTPAHCTBA, Napk, NaHALIATHIN AN3aliH, FopoACKas
cpefa, GI0AXeTUPOBaHIe, SKOHOMUYECKAs AGGPEKTUBHOCTb, TEXHUKO-IKOHOMUYECKOE 060CHOBaHMe, NaHLaghTHOE
CTPOUTENLCTBO, 6/1aroyCTPONCTBO, 03ENIEHEHNE, 3ETIEHBIE CTAHAAPTbI, CaAbI HA KPbILLAX, 36IEHas UHGPACTPYKTYPa,
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Abstract. Metropolis cities like Moscow, have a very important part in social and economic
growth of countries like Russia for example. But neglecting environmental resources and the
impact on climate change have become a serious challenge for realization of the contribution
which those big cities can make on economic development of the countries. This article
contains a technical suggestions how to reduce the negative environmental consequences of the
daily life of the megalopolis, new technological methods of urban planning and landscape

SKOHOMUYeckKas Bbiroga.

Kputepuu n napameTpbl
CpaBHeHwus

aHHble ANs UCCNeaoBaHns B3sTbl U3 OTKPbI-

ThIX WCTO4HVIKOB (OBOCHOBAHWA CTOMMOCTY

cTpouTensCcTBa, W3 cocTaBa  MPOEKT-
HO-CMETHOW 1 TEHAEPHOM AOKYMEHTaLMK), MaTepua-
NOB, MPENOCTaBNEHHbIX OpraHM3aLUsAMI-3aKkas -
KaMmu no GnaroycTpowcTBy, AMPEKLMAMU NapKos
1 1.n. O6bIYHO ANA AaHHBIX Lienern 6panncb CyMMbl
cpagy rocne OKOHYaHUs CTPOWUTENbCTBA TOTO UMK
VHOro obbekTa (B Te4eHVe NepBoro rofa copepxa-
HUs). BbINo conoctaeneHo 60nbLUoe KONM4ECTBO
NapKkoB, Kak Mpasuno, KPyrHeIx No nnowaan (ans
Lieneit ConocTaBneHNs C aHanorMYHbIMK oMM
CKVMW 06beKkTamu), HO AN 6onbLuel BbIGOPKN He-
6onblume  00bekTbl  Takke OblM  BKMIIOYEHbI
B pacCMOTpeHue. B npriBefieHHbIe B JaHHOM KCCne-
N0BaHMM LMCHPLI HE BOLLMIM CyMMbI Ha nocnefyto-
Llee CoAepXXaHUe Hacaxk[eHu, Ha SKcnyaraumio
N TEKYLLMIA PEMOHT, KOTOPbIA MOXET ObITh PACCMOT-
peH B GyAyLLIeM B Ka4eCTBE OTAEMbHBIX KPYMHbIX 3a-
Tpart. Tak, HanpuMep, B napke a Bunett (Mapux)
v B napke CutpoeH ([Mapwx) Lenoe aecstuneTne
nocne ouLManbHOrO OTKPBITUA BENWCh PaGoTbl
KPYNHOro maclutaba, CBA3aHHbIE Kak C TEKyLLVM
YXO[IOM Tak U C PEMOHTOM, HarnpyMep, CUCTEMbI
BOAHbIX KaCkafoB (4TO JOBOMLHO HEOOLIYHO U CBS-
3aHO C (POPC-MaKOPHbIMM  0BCTOATENBCTBAMM)
[laHHble 3aTpatbl He MOryT GbITb UCMONL30BaHbI ANs
Lienein HacTosALLero UCCNeAoBaHus, XoTa, Kak npe-

Lie[IeHTbI, OHU MOTYT BbiTb PACCMOTPEHbI B Ka4eCTBE
OTAENbHBIX UCKNIOYNTENBHBIX Cy4aes

B cny4ae co Bcemn 3apyBGexHbIMA MpuMepamm,
3asnBneHHble LeHbl vckniodaotr HOC 1 ctonMocTs
NPOEKTUPOBaHYIA. B Liensx BO3MOXHOro conocTasne-
HIS yCPeAHEHHbIX LMbp B HACTOSILLEM WCCneaoBa-
HWUV CpaBHeHVie NPUBEAEHO K LieHe 3a rektap 6naro-
ycTpavBaeMoi NnoLaav B rpaHilax obbekTa (a He
3a KBafpaTHbIA METP W HEe 3a «COTKY», KaK uMHoraa
NpakTUKyeTcst B NMOAoOHbIX cny4asx). B uensx Bos-
MOXHOIO COMOCTaB/IEHNA CO CTOVMOCTbIO KanuTarib-
HOro CTPOUTENLCTBA 3[aHUI U COOPYXXEHUI HEOOXO-
QMO MepecynTbIBaTL NONYYEHHblE LWdPbl Ha 1
KBaJpaTHbIM MeTp. HeoOXoanMo Tawkke OTMETWTb,
4TO @BTOPbI AaHHbIX UCCNENoBaHUi NaHawadoTHble
APXVTEKTOPbI, @ HE BKOHOMWCTbI, CIeI0BATENBbHO, KO
BCEM MPUBEEHHbBIM PaCHETaM MOXHO OTHOCUTCS Kak
K [JOBO/bHO TPYObIM 11 YKPYNHEHHbBIM NoACHeTaM, Ha
KOTOPbIX MOXHO 6a3vpoBaTh CBOM U3HAYa/lbHblE
pacHyeTbl NPpY NNaHUPOBaHK GIOIKETOB 1 MOArOTOB-
kv T30, HO camo ocMeHmBaH1e [OMKHO BECTVCH Ha
oCHOBe pa3paboTaHHOM MPOEKTHOM AOKYMEHTaLum
B K@XX[10M OTAENbHOM CNy4ae.

YpoBHW LeH npuBedeHsl kK uenam 2019 ropa
C 1CrONb30BaHNeM OnyGMKOBAHHbBIX YPOBHEN WH-
NAUMM N COOTBETCTBYIOLLIMX KO3PpULmeHToB. [ns
cocTtasneHns TOO un 610KeToB Ha nocnenyoLimne
rofibl HEOOXOAMMO Y4UTLIBATE COBPEMEHHBI YpO-
BEHb VHNALMM W NPOACIKUTENBHOCTb NEPVIOAOB
MPOEKTUPOBAHMA U CTPOWUTENLCTBA. TakKe BO3MO-

architecture are being implemented all over the world. This article considers the new
environmental methods and best foreign practices for the transition towards sustainable cities.
Further described the possibility of using innovative technology of green roofs especially for
Moscow region. The article is considering green roofs as a very effective mechanism for
reducing the heat island effect and for “precipitation management”. This article gives a short
overview of the European expertise of using green roofs for climate-change-adaptation
measure and gives recommendations to Russian environmental policies.

1. Green and sustainable cities

Metropolises play an important role as drivers of the economy of a region and country, as places,
connecting people, giving them inspiration and places for creativity and innovation, and as sources of
an array of different services for their suburbs and neighborhoods. Because of their high density,
cities have a huge resource for saving energy and should become a driver for a carbon-neutral
economy.

Today, more than two thirds of planet’s population live in towns, cities and metropolis areas. Most
of them face a very similar number of environmental challenges and growing risks, including, but not
limited to appalling air quality, huge levels of noise, greenhouse gas (GHG) effects, water shortage,
soil contamination, brownfields and problems in efficiency of the main resources.

These risks and challenges require enormous budgets, with the result of massive inadequacies in
the usage of valuable and limited local resources, when the most poor and most underprivileged
people suffering more than other. Because of this, preparation for natural disasters through risk
assessments, participatory design of spaces, creating green infrastructure networks and changing the

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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