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bonee 250 poknapos Ha 30 3acegaHuAX No TeMaM:

@ 3Hepro3adGeKTUBHOE LOMOCTPOEHME roposa ©® BeHTUnALMA, KOHAMLMOHMPOBaHKE BO3AyXa M OTOMNIEHNE

® KanuTanbHbIn peMoHT @ [pOMBILLNIEHHOE U KOMMEPUECKOE X0N00CHabHeH e

@ 3JHeprocepBUCHBIE KOHTPAKThI @ [IpoTMBONOMapHaA 3aLmMTa

® 3JKonorunyeckan 6e30MacHOCTb HKUMLLa ® CyicTeMbl MHKEHEPHOro 0becneyeHnA NpaBoCIaBHbIX XpaMoB

® YcT0MuMBaA apxuUTEKTYpa U 3eN1eHoe CTPOMTENBCTBO @ CucTeMbl MycopoyaaneHus

® Tennosalymta 30aHUIN U TENNOU30NALMOHHbIE MaTepUarbl ® YIuHoe W BHYTPUOMOBOE OCBELLIEHNS

® OrparkpaioLume v CBETOMPO3PaUHbIE KOHCTPYKLMM 3AaHMIA ® AnbTepHaTMBHbIE 1 BO30OHOBAEMbIE UCTOUHUKM SHEPT UM

® YyeT 1 KOHTPOSIb Pacxo/a TensoBoM W 31EKTPUHECKOMN SHEPr N © KphiLin 1 KpoBAK

©® MofepHu3aLmaA KoTeNbHbIX 1 TENNOBbIX CETEN ® BepTuKanbHbIi TpaHCNopT

® BonocHabKeHwe, BOJ00TBeJeHWE 1 BOJOMNOAr0TOBKa ® ABTOMaTU3aLMA M AMCTeTYepU3aLma

@ 3alimTa UHHKEHEPHbIX CUCTEM U 060pya0BaHKA NpK ® Mactep-knacc ABOK «OcobeHHocTn npoeKTupoBaHua cucteM OBK
3KCTPaopAMHapHbIX BO3AeNCTBUAX B neqeﬁuo-npodmnal(mqecuux yypexgeHuax»

MHbopMaumoHHbIi napTHep — 000 UM «ABOK-MPECC» «  CneuuanbHoe MHGOPMALIMOHHOE U3AaHMe — HypHan «3HeprocbepereHues 3HEPIWBEPEXEHHE

MecTo npoBegeHun Mo BonpocaM yyacTua obpaluaiitecb B OprKoMUTET
3naHue npaBuTenbcTBa MocKBbl, Ten. (495) 984-99-72 E-mail: potapov@abok.ru
HoBbiin Apbar, 36 Mogpo6Han nHdopMauma o MeponpuATUAX Ha events.abok.ru
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TEXHONOrnMm

Accoumauyumna POB MO OTOr
BEHTUNALUMN, KOHAULIMOHUPOBAHUIO BO3-
AYXa, TENNOCHA6KEHNIO U CTPOUTENbHOM
Tennogpusuke (ABOK) - obLiecTBeHHaA
OpraHnsaumA; co3gaHa B AHBape 1990 roaa Kak Bee-
coto3HaA Accouymnauma ABOK, nepepernctpyposaHa
22 nioHA 1992 roaa MuHioctoM PO Kak Poccuinckas
MekpernoHanbHaa Accoumauma ABOK. Mo nocTtaHoBs-
neHunto MuHiocta PO nepepernuctpuposaHa B 1999 rogy
KaK HeKoMMepYyecKoe NapTHEPCTBO «ABOK».

HM «ABOK» 06beanHAeT Gpusnyeckme 1 opuandeckme nuua
(355 BeyLLVIX MPOEKTHbIX, MPON3BOACTBEHHbIX, MOHTaHHbIX,
KOHCANTUHIOBbIX, NCCeA0BaTENbCKUX U Y4eBHbIX
opraHusauui). HM «ABOK» ABnAeTcA YneHom ®eaepaumm
eBpOnerick1X accoumauuii B 061acTv 0To NeHns,
BEHTUNALMM N KOHAULMOHUPOBAHWA BO3Ayxa ERE3 €=

1 4neHoM AMeprKaHCKOro 06LLecTBa NHHEeHepoB

M0 OTOM/IEHMIO, OX/TAHAEHUIO U KOHAVULIMOHMPOBAHUIO
BO3/YXa ASHRAE) 11 UNIeHOM 2 EUROVENT .

Mpe3upaent HM «ABOK»
lOpuin AHppeesny TabyHLLMKOB

CnaBHbIVi pefaKkTop
MapunanHa bpoaady brodatch.zvt@abok.ru

PyKOBOAMTenb CeTeBOro onepaynoHHOro UeHTpa
AnekcaHap Myukos zhuchkov@abok.ru

PepakTopbl

HaHHa MAaTbokosa (BbiMycKaloLwii) zhanna@abok.ru
Bnagumup YctuHos (CaHKkT-MNetepbypr 1 CeBepo-3anaaHbiii
depnepanbHbii OKpyr) ustinov@abok.ru

[Aun3aliHep-BepCcTanbLMK
BAayecnas TKau

HoppekxTop

HwuHa Wenyaakosa
MeHepaxepbl no pYeCcKUM Bonpocam
WpuHa MontaHoBa ip@abok.ru

EneHa TabyHwmKoBa elena@abok.ru
CseTnaHa bpoaay abokspb@abok.ru

3AAH“H N93-2016
BbICOKUX

W 0T 3HEPTOCBEPEXEHMNA K 3KONOTMECKON
BE30MACHOCTU HUWHLUA

W O3EN1EHEHUE KAK MHCTPYMEHT
3KOMOTVHECKVAX PELUEHHI

TEXHONOMUN

™ COBPEMEHHbIE TEHEHLINV PASBUTA
OBLUECTBEHHbIX NIPOCTPAHCTB ASPOMOPTOB.

«PYCO» —

HALIMOHASIbHbIA OTBET MEXAYHAPOLHO
CEPTUOUKALIMW 3ENEHBIX 3HAHUI

YBasKaeMble YUTATeNIN U Y4aCTHUKHU
WHTEepHeT-pecypca
«3TaHUS BBICOKUX TeXHOJIOTUI»!

B HOBOM BbIMycCKe Bbl y3HaeTe 0 Hauu-
OHa/bHbIX 0COHEHHOCTSAX HOBOM POCCUI-
CKOU pelTUHrosoi cuctemol «PYCO. dyT-
60/1bHbIe CTaANOHbI». B cTaTbe PycnaHa
CocnaHoBuya Aknea «"PYCO" — Haumo-
HaNbHbIA OTBET MeXKAYHAPOAHOM cep-
TUPUKALLMU 3eNEHDbIX 3A4aHUN» LaH 06-
30p COBPEMEHHbIX MUPOBbLIX TEHAEHL MM
B CTpouTeNbHOM cdepe, n bonee noapob-
HO PACKPbIBAIOTCA NPUHLMMbI 3€1EHOTO
cTpouTenbcTBa B Poccum.

Mbl HaunHaem nybaMKaumio cTaten
Ha OCHOBE Hanbonee MHTEpPeECHbIX paboT
marunctpos MApxU:

e «O3enieHeHue Kak UHCTPYMEHT 9KO-
JNIOrUYECKUX pelueHnin» — AHHa le-
palimoBunY aHanusnpyeT rnobasnbHble

M NOKaNbHble GaKTOPbI, BAMAIOLLME

Ha BbIbOp cucTem o3eneHeHua. OT yero
3aBMCUT KQYeCTBO BO3AyXa BHYTPM No-
MELLEHWA, U KaKMe MeToAbl NPUMEHSAIOT
ON5 CO34aHUA ONTUMAIbHOTO MUKPO-
K/AMMmaTa, — 06 3TOM paccKkasaHo B AaH-
HOW cTaTbe.

«3enéHble TEXHONIOTUK 3Konocene-
HUI» — B cTaTbe ANleKCaHAPUHbI JleBaH-
[0BCKOM pacckasblBaeTcs o cneunou-
Ke NPOEKTUPOBAHUA MHANBUAYAbHbBIX
KUAbIX LOMOB 418 3KO-MOCENEHUN.

Mpwn Hannuumn obuiero reHnaHa B NPo-
eKTe A0/IKHbl YYMTbIBATLCA KAMMATHYE-

CKMe ycnosua v penbed AaHHOW mecT-
HOCTW.

e «CoBpeMeHHble TeEHAEHLUN Pa3BU-
THA 06 EeCcTBEHHbIX MPOCTPAHCTB aspo-
noptoB» — lOnna KyraHosa npeanara-
eT npocneauTb 3BOIOLMI0 a3pPONOPTOB
OT NPOCTOro aHrapa A0 B apXUTEKTYp-
HO M TEXHUYECKU CNOXKHOTr0 KOMMeKca
3[1aHUI U COOPYKEHUN

O ToMm, Kakue Bo306HOBAAEMbIE NCTOY-
HWKW SHEPTUU NpeAnoYTUTEIbHEE Npu-
MEHSATb /19 9HEPTOCHABKEHUA 34aHUI 1
noapobHee 0 BETPO3IHEpPreTHKe YnTaiiTe B
ctatbe MBaHa XuryneHko «lepcneKTusbl
BETPOIHEPreTUKU B COBPEMEHHOM CTPO-
uTenbCTBEeY.

B py6puke «Inglish Pages» (Ha aHrunii-
CKOM fA3bIKE) B 3TOT pa3 Mbl NybanMKyem
[Be CTaTbu:

e «Importance of materials for
improvement of buildings energy
efficiency» — o 3HaueHun matepuanos
A5 NOBbIWEHNA 3HeProadpPpeKTUBHO-
CTV 34aHUIN. ABTOP CTaTbM — KaHA. TEXH.
Hayk, MéTtp Muxaitnosuy HKyk.

e 06 sHeproadpdpekTMBHOM 060pYa0-
BaHWUW, NPUMEHSAEMOM A5 CUCTEM
OTONNEHNA 3aaHNit — cTaTba Mop-
ra LUmnara «Operation and Range of
Application of Heat Cost Allocators».

MapuaHHa bpodavy,

suye-npesudeHm HIM «ABOK», npogeccop MApxH,
2/71a8HbIl pedakmop 31eKMpPOHHO20 pecypca «30aHUSA 8bICOKUX MeXHO02uli»

brodatch@abok.ru
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«PYCO» — HauMoHaNbHbIN
0TBET MeXAYHapoaHOU
cepTUdUKaLMM 3eNEHBIX
3aHUN

Peanwsau,Mﬂ npuHUuUnos YCTOVIHMBO-
r0 3KOJ1I0TNM4YECKOro pa3sunuTnA B CTpO-
nTenbcTBe, 6onee N3BECTHbIX nog Ha-
3BaHMEM «3eNEHOro» cTpouTenbCTBa,
ABNAETCA O,EI,HOVI M3 TNaBHbIX MUPO-
BbIX TeH,D,EHLI,VIﬁ Pa3BUTUA CTPOUTE/Tb-
HoW chepbl.
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Ot 3HeprocbeperkeHun

K 3KonlormyecKom 6esonacHocTu
Hunuwa

JKonormyeckasa 6e30nacHOCTb KUAMLLA
KaK HayKa nojayuusia cepbE€3Hoe pa3su-
TVe NpW OLLEeHKe KayecTBa cpesbl 0bu-
TaHWA Yyenoseka. B Poccum oueHka ako-
Nlormyeckon 6e30nacHOCTM Xuaumua
peann3oBaHa B OTEYECTBEHHbIX peit-
TUHIOBbIX CUCTEMAX OLLEHKW 3eN1EHbIX
34aHUN.

14

OseneHeHue KaK UHCTPYMEHT
3K0JI0rn4eCKux pELUEHVIVI

B cdepe cTponTenbHOM MHAYCTPUN
OLLeHKa KayecTBa 34aHuA No Kpute-
PUIO 3KONIOFMYHOCTU, onpeaenseT-

CA CYLLECTBYHOLMMU PEUTUHTOBbIMU
cuctemamu. CpaBHUTENIBHO HEAABHO
aHaNorMYHanA PeNTUHIoBasA cucTema
oueHKn noasunaacb n B Poccun. Cucre-
Ma «3enéHble CTaHAapTbi» pa3paboTa-
Ha HEKOMMEPYECKMM NapTHEPCTBOM
«LleHTp aKoNornyeckom ceptTndmKa-
LUK — «3eNéHble CTaHOapPTbIN».




32

3enéHble TeXHONoruu
3KonoceneHun

JKo-nocesieHMe nogpasymesaeT pac-
CMOTpeHue ABYX YPOBHeN — 06wl
reHnaaH noceneHns U NPoeKTUPoBa-
HME YACTHbIX }KWUJbIX ,OMOB. B cy-
Yae reHniaHa Becb NOCENOK AO/KEH
6bITb CMPOEKTUPOBAH C Y4ETOM OCO-
6eHHocTel penbeda U MECTHbIX KAK-
MaTUYECKUX YCIOBUI AN1A yMeHbLe-
HUA NoTpebaeHns aHeprum ns obuen
3/1EKTPOCETH.

COBpeMEHHbIe TeHaAeHUuuu
pa3BUTUA 06U.l,eCTB8HHbIX
NPOCTPaHCTB a3ponopToB
AsponopTbl Kak o6LecTBeHHbIe Npo-
CTPaHCTBA NOABUINCL OTHOCUTE Ib-
HO HeZlaBHO, HO MX 3BOJIKOLMSA NPO-
LWa CTPEeMUTE/IbHbIN NyTb OT aHrapa
[,0 OFPOMHOrO KOMMAEeKca 34aHui U co-
OpYKeHWit. YunTbiBas notpebHOCTH
nacca*kMpos, aaponopT poc, Bbupasn

B ce6sa MHOXKeCTBO GYHKLUMI, YTO NpuU-
BEJIO K 3aTPYAHEHMAM B OpMeHTaL UK
naccasKMpos.

46

nepCI'IeKTVIBbI BE€TPO3HepPreTukn
B COBPpeMEeHHOM CTpouTesibCTBe
MprumeHeHVe BO306HOBASEMbIX UC-
TOUYHWMKOB SHEPTUM AJ1A SHEpro-
CHabXeHuA 34aHNIM B COBPEMEHHbIX
YCNIOBUAX Y3Ke AaBHO BOMOLLAeTCA

B peanibHOCTb. Bbibop Hanbonee ad-
beKTMBHOro BO306HOBNIAEMOrO SHEp-
ropecypca Heo6xo4MM B KasKA0M
KOHKPETHOM c/lyyae. PaccMOTpUM UH-
HOBaLMOHHbIE PeLIeHMs, KOTopble Cy-
LLLeCTBYIOT Ha CErOAHAWHWI AeHb B 06-
NIaCTV BETPOIHEPTETUKMN.

52

KHuxHoe 0603p9HI/Ie
PekomeHgaumnm «TepmoctaTnyeckme
CMECUTENN B CUCTEMAX BOAOCHAbKeHMs
MKUIbIX M OBLLECTBEHHbIX 34aHUN» U
KHUra «KOHAMLMOHNPOBAHME BO34yXa».

54

Importance of materials
for improvement of buildings
energy efficiency

62

Operation and Range
of Application of Heat Cost
Allocators



3ENEHBIE CTAHAOAPTHDI

«PYCO» -

HAIITMOHAJIbHBIU OTBET
MEXIYHAPOIHOU CEPTUOUKAIIMU
3EJIEHBIX 3IAHUU

PYCJIAH COCJTAHOBUY ARUEB
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Peanu3anusa IIPUHIIUIIOB YCTOI:I‘—II/IBOI‘O SKOJIOTHUYECKOI'O PA3BUTHUSA
B CTPOUTEJIBCTBE, 6ojiee U3BECTHBIX 104 Ha3BaHHEM «3eJIEHOI0» CTpoO-

HUTEIbCTBA, SIBJISIETCS OAHOU U3 [TIaBHBIX MU POBBIX TeHAEHIIUI Pa3BU-
THUS CTPOUTEIBHOU CepHl.

4 SUSTAINABLE BUILDING TECHNOLOGIES zvt.abok.ru
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PUHLMMbI 3€1EHOTO CTPOUTENb-
cTBa, 6basupytowmeca Ha du-
nocodum ycTOMYMBOro passu-
TUSA, BNepBble 6bin CHOPMYIMPOBAHDI
B 1987 roay B goknage MNpepcepnarte-
na MexayHapoaHoin kommnccum OOH
Nno OKpYy»KatolLel cpese v pa3suTuto py
Xapnem BpyHTnaHaA.

Cneactevem peanunsaunm aTon ou-
nocodum B CTPOUTENIBHOM NPOU3-
BO/ACTBE CTa/1I0 NOABAEHME NOHATUA
«sustainability» — yHuBepcanbHol KaTe-
ropuun yCToMYMBOro pa3BuTuA B chepe
CO3aHUsA CTPOUTE/IbHbIX OO BEKTOB.

HopmatuBHas 6a3a 3enéHoro
CTpouTeNbCTBa

CTpaHbl, OCO3HAILLME BaXKHOCTb
«Sustainability in building» («Green
building») Hauanu paspabatbiBaTh CO6-
CTBEHHbIe CTaHAapTbl TpeboBaHMM U me-
TOZb! OLEHKMN NMPOEKTOB U 34aHWI C KOH-
ua 90-x rogoB NPOLW/IOrO CTONETHUA.

Kak pesynbtaT — 6a3oBble NpUHLUU-

Mnbl 3e/1IEHOr0 CTpOUTENbCTBA BblIN NPO-
[eKnapvpoBaHbl U 3aKpensieHbl B page
mexayHapoaHbix (1ISO 15392:2008,

1SO 21931-1:2010), amepMKaHCKNX
(ASTM E2432-11) 1 06 eEBPONENCKUX
(EN 15804:2012-04) cTaHAapTax.

3T CTaHZAPTbI ONpeaeIUIN YHUBEP-
ca/ibHble «3e/1éHble» TpeboBaHMA, Kak
K 0ObEKTY HEIBUMKMMOCTU, TaK U K METO-
[.aM OLEeHKM coOoTBeTCTBUA (cepTudumKa-
LK) co34aBaeMOM UM SKCNyaTUpye-
MOV HEABUMKMMOCTM STUM TPEBOBAHUAM.

BrnosHe I0rM4YHo, YTO PbIHOK 3e/1EHOM
cepTudmKauum 6bin npakTUYEcKU chop-
MWPOBAH aMEePUKAHCKMMU U 3amnagHo-
eBponenckMMm cepTudMKaLMOHHbIMU
cucTemMamm.

B HacTosALLee BPEMSA 3TU CUCTEMbI aK-
TUBHO NPOABMUIaOTCA Ha HALLMOHA/b-
HbIX PbIHKAX HEZBUKMMOCTU METOL,0M
WX aianTaLmMmn K MECTHbIM YC/IOBUAM, Ha-
LMOHa/IbHbIM CTaHA4APTaM M NPaBUaaM.
ANbTEpPHATUBHAA TEHAEHLMA — CO34aHMe
HaLLMOHANbHbIX PEUTUHIOBbIX CUCTEM.

Mo oTHOLWEHMIO K cnocoby pelue-

HWMA BONPOCA CTPaHbl YC/IOBHO AEeNATCA
Ha ABe rpynnbi:

Te, KOTopble MAYT MO NyTU CO34aHnA
HaLMOHaNbHbIX PENTUHIOBbLIX CUCTEM
OLEeHKM cooTBETCTBUA (cepTudmKa-
LMK) 06bEKTOB HEABUKNMOCTY;

® Te, KOTOpble NPUHUMAIOT a4aNTUPO-
BaHHbI/ BAapMAHT M3BECTHbIX 3aMaZHbIX
PENTUHIOBBIX CUCTEM CEPTUDUKALLUK,
Takux Kak LEED, BREEAM n DGNB.

B uéM ocobeHHoCTb Poccun
CTOPOHHMKM NPOABUNKEHNA 3anaHbIX
CUCTEM BbIABUIalOT TPW FNABHbIX apry-
MeHTa.

MepBbIiii — «3a4em n306peTaTb BEOCU-
nea, ec/in yxe ecTb oTpaboTaHHaA 1 Npu-
3HaBaemasi 3anagHbiMu UHCTUTYTaMM
M MIHBECTOPaMM METOLMKA OLEHKMY.

BTOpoii — «KpUTEPUN OCHOBAHbI
Ha 06LLenpM3HaHHbIX CTaHAaPTaX 3KO-
JIOTMYECKOW, SHEPTreTUYECKOM 1 coum-
anbHOM 3pHEKTMBHOCTM, OTPaXKaOT
obLeyenoBeyeckme noTpebHOCTH, U,
cnefoBaTesIbHO, HUYero HOBOro HaLMo-
HaNbHasA cUCTEMA HEe NPeaJIOKUTY.

TpeTnii — «<M3meHeHeM BECOBbIX CO-
OTHOLLEHW 6a30BbIX KpUTEPUEB B aaan-
TUPOBAHHOM BapUaHTE CUCTEMbI IETKO
yuuTbiBatoTCA Ntobble 0CO6EHHOCTU Tep-
puUTOpPUU».

Henb3A cKkasaTb, YTO 3TU aprymeHTbI
6e3ocHoBaTe/bHbI. HO Tak M BCE oaHoO-
3HAYHO ANA CTPaHbI:
® ybs TEPPUTOPUA PACKMHYMACH HA NO-

waan 6onee 17 maH. Km? B 11 yaco-

BbIX NOACAX;
® yb& UCTOPUKO-KYNbTYPHOE Pa3Bu-

THE N Pa3BUTHE TEXHUYECKOTO pe-

ryAMpoBaHua B 06nacTu cTpom-

TeNbCTBA CYLW,ECTBEHHO OT/IMYAETCA

M OT aMepPUKaAHCKOro, U OT 3anagHoeB-

poneiickoro;

e cocToswein u3 85 perMoHos, NaoT-
HOCTb Hace/IeHUs1 KOTOPbIX UMeeT OT-
K/IOHEHMWE OT cpeaHel No cTpaHe
oT 20 oo 115 pas (6e3 yyéTa ropo-
[0B-CYBBHEKTOB), @ OTK/IOHEHUE B peii-
TUHTe COLMabHO-3KOHOMMYECKOTO
NoNoXeHua coctasnaeT 5,6 pasa?

0 CUCTEMAX «PYCO»

Cuctembl CAC «PYCO» n CAC

«PYCO. ®yT60MbHbIE CTaANOHBI» 633M-
pyIOTCA Ha cTaHAapTe cepTudnKauum
N KaTeropuAx CpaBHEHWA HaLMOHa Mb-
Horo ctaHaapTa MOCT P 54964-2012
«OueHKa CoOOTBETCTBMUA. DKOMOrnye-
CKue TpeboBaHMA K 06BEKTAM HeaBU-
HUMocTu». CTaHAapThl, MO KOTOPbIM
nnaHupyeTcA paboTta cuctem, paspabo-
TaHbl B PAMKaX MeXAyHapoAHbIX Npa-
BWUA U NPUHLUMMNOB B 061aCTU 3€/1EHOr0
CTpOUTENbCTBa, 0603HaYeHHbIX B ISO
15392:2008 Sustainability in building
construction - General principles.

Lenu

Pa3suTue HauMoHaNbHOM CUCTEMBI
cepTUPUKaLM 1 TEXHONOrnin B 0bna-
CTV 3e1EHOM0 CTPOUTENLCTBA.
BHeppeHue npvHUMNOB 3enéHo-

ro CTPOUTENLCTBA B MHBECTULMOHHO-
cTpouTenbHyto chepy Poccuinckon de-
aepauuu,

®opMupoBaHue o6LeHaLMOHANbHO-
rO UHCTUTYTa CepTUPUKALNM 06 BEKTOB
3eN1EHOro CTPOUTENbCTBA.

3apgaua
BHeapuTb B NPaKTUKY NPOEKTUPOBa-
HWA, CTPOUTENbCTBA N 3KCMIyaTauum

3- 2016

06BHEKTOB HEABUMKUMOCTU CTAHAAPTHI
1 NPUHLUMMbl € 4UHO HaLMOHANbHON
(MexBegoMCTBEHHOM) cepTudmKaum-
OHHOW CUCTEMBI B 06/1aCTN 3€N1EHO0
CTpOUTENbCTBA.

CAOC «PYCO» AaBnAeTcA 6a30B0OW CU-
cTemoMn. MpegycMoTpeHo nposege-
HUe OLUeHKN 1 cepTudMKauma no na-
paMeTpaMm 3e/IEHOro CTPOUTENbCTBA
NPOEKTHOM AOKYMEHTaL MK 1 33-
KOHYEHHOro CTPOUTENbCTBOM BBe-
OEHHbIX B 3KCNyaTaUuIo HUMbIX
343HUN, 343HNIN rOCTUHUL, N 0bLLe-
HMUTUN, LUKON U AETCKUX CafoB, 343~
HUM y4ebHbIX N HAYYHbIX yYpexge-
HWUWA, aAMUHUCTPATUBHbIX 343HUN

1N BU3HEeC-LeHTPOB, 343HUIA 60NbHUL,
M MONUKANHUK.

CAC «PYCO. ®yT60nbHbIE CTaAUO-
Hbl» ABNAETCA CNeLMann3npoBaHHON
cucTemMon. B paMKax cucTembl BO3-
MOMHO NpoBeAeHNe OLEHKMN N CEPTU-
$uKaumA No NnapameTpam 3eN1EHOro
CTPOUTENbCTBA NPOEKTHON AOKYMEH-
TaLMM N 38KOHYEHHOr0 CTPOUTESb-
CTBOM BBEAEHHbIX B 3KCM/yaTaLuio
$YTH0MBHBIX CTAAMOHOB, APYrUX 06b-
€KTOB CMOPTUBHOM0 Ha3Ha4YeHUA.

3O0AHNA BLICOKWUX TEXHONOIMUN 5



Apena LCKA umenu 'puropua ®epotosa (Mockea, Poccua)

MepeuyeHb TPe6OBaHMI K 34aHUIO U CO-

OTHOLLEHWe noTpebHoCTEN, Npeabas-
NIAEMBIX K 3[,aHMI0, KaK K cpefe obuTa-
HWA YeN0BEKa, 3HAYMMOCTUN OTAE/bHbIX
KpUTEPUEB, BAUAIOLLMX Ha OKPYKato-
L0 cpeay, CYLLEeCTBEHHO OT/IMYatoTCA
He TO/IbKO MeXy CTpaHaMM, HO TaK:Ke
B Npeaenax ofHou cTpaHbl. M Tem 60-
Jlee TakoW, Kak Poccuiickas depepaums.
Hanpumep, ons Tepputopuii, pacnoso-
YKEHHbIX B PErvOHaXx C 3aCyLU/IMBbIM KAK-
MaTom TpeboBaHMA K IKOHOMHOMY pac-
XOZL0BaHMIO BOAbI CyLLecTBEHHO bonee
BAXKHbl, U COOTBETCTBEHHO Hosee 3Ha-
UYMMBbI, KaK KPUTEPUI K3KOTOTUYECKOM
YCTOMUYMBOCTU», YEM AN TEPPUTOPUIA,

rae bonee 3HaUMMbIMK ABAAKOTCA TPEBO-

BaHWA NO 3HeprocbepeReHuto.
Mepeuncamm Hambonee cyLecTBeH-
Hble ocobeHHocTM Poccuiickon Pepe-
pauuu, onpeaenstoLme, o MHEHUIO
CTOPOHHMWKOB HaLMOHANbHOM CUCTEMDI,
HeobxoAnmocTb POpPMUPOBAHMA CAMO-
CTOSITE/IbHOW PENTUHIOBOM cepTUdUKa-
LMW 3eN1EHOTO CTPOUTEIbCTBA:
® BbICOKMI1 ypOBEHb 3HEPrOEMKOCTH

34aHUNA. DHEProEMKOCTb CUCTEM OTO-
NAEHNUA XUAbIX 343aHUI B HalLei cTpa-

He Ha 61-76 % BblLe YPOBHA 3HEPro-
EMKOCTM XKUANbIX 3aaHnn CeBepHoOM
Esponbi;
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® 3HayUTeNIbHaA KAMMATUYECKanA AVIC')-

depeHumauma. B Poccun — 16 knmma-
TUYECKMX PaliOHOB, pa3max cpeaHe-
rof0BOM TeMMNepaTypbl B OTAENbHbIX
TouKkax Poccum coctasnaet 36 2
(oT-23 po +13); nepenaa roaoBoro
CO/IHEYHOTO CUAHMA NO TEPPUTOPU-
Am — 6onee 3 600 u.

CywecTBeHHas auddpepeHumnaumsa
3K0JIorMyeckux npobaem no peruo-
Ham. Poccuiickaa Pegepauma —ogHa
N3 CaMbIX 3arpA3HEHHbIX B 3Ko/I0TMYe-
CKOM OTHOLWEHWW CTPaH Ha NiaHeTe.
Hanbonee mHorouncieHHas rpynna
HaceneHua (15 maH Yenosek) noa-
BepraeTcs BO34,eCTBUIO B3BELLEH-
HbIX BELLEeCTB, BTOPOE MeCTO Mo mac-
WwTaby BO3AENCTBUA 3aHMMaET 6eH3
(a)nupeH — 14 maH yenosek. Bonee

5 MJIH YenoBeK NPOXKUBAET Ha Teppu-
TOPUAX C NMOBbILLIEHHbBIM COAEPKAHU-
eM B BO34yXe AMOKCKUAaA a30Ta, ¢To-
pUcTOro BOA0POAA, CEPOyIiepoaa,
6onee 4 M/IH YeNoBEK — popManbae-
rmaa v okucu yrnepogaa, bonee 3 maH
4YyenoBeK —aMmmaKa, cTupona. 3Ha-
YnTeNbHan YacTb HaceneHus (bonee
1 MNIH YenoBeEK) NoABepraeTcs BO3-
[,EeNCTBUIO MOBbILLEHHbIX KOHL,EH-
Tpauui 6eH3ona, oKCcKaa as3oTa, ce-
poBoAOpOAa, MeTaHTMOoNA. B paae

zvt.abok.ru

pPernoHoB CTPaHbl aHTPOMOreHHble
HarpysKu NpeBbILAOT YCTAaHOB/EH-
Hble HOpMaTuBbI. K uncny Takmx pe-
r'MOHOB OTHOCATCA KpynHenwue ro-
poacKkue arnomepaunn — MockoBcKas
n CaHkT-MNeTepbyprckas, NpoMbILLIeH-
Hble 30Hbl LleHTpanbHoM Poccuun, npo-
MbILL/IEHHbIE U TOpPHOAOObIBatOLLME
LeHTpbl KpaliHero Cesepa, tOra Cu-
6upu n lanbHero BocToka, CpeaHee
Mosonxbe, CeBepHbIi MpuKacnui,
CpegHuii n KOxHbIM Ypan, Kysbacc,
CeBepHasa OceTuna. OHM TaKKe OKa3bl-
BalOT 3aMeTHOe HeraTuBHoe BAVAHNE
Ha 3KO/I0rMYecKoe cocToAHMe cocen-
HWX PErMOHOB.

Cpeam OCHOBHbIX peKk Poccum Haum-
60/1bWMMM 3KONOTMYECKMMU Npobe-
MaMu xapakTepusytotca Bonra, [JoH,
Kyb6aHb, Tepek, O6b, EHncel. OHM
OLLEHMBAIOTCA KaK «3arpA3HEHHbIEN.
Mx kpynHble npuTtoku: OKa, Kama,
Tomb, NpTbiw, Tobos, Muacc, VceTs,
Typa — OLLEeHMBAIOTCA KaK «CU/IbHO 3a-
rPA3HEHHbIEN.

HepasHomepHoOe pacnpegeneHue
BOAHbIX PECypcoB No permoHam.

Ha toHble 1 toro-3anagHble paoHbl
CTpaHbl, rge cocpeaoToyeHo 75 % Ha-
ceneHuna n 80 % NPOMbILLINIEHHOCTH

N CeNbCKOXO03ANCTBEHHOTO NPOU3BOA-
cTBa, npuxogmutca 16 % pecypcos no-
BEPXHOCTHbIX BOA,


http://zvt.abok.ru/

e CpaBHUTE/IbHO HU3KUI YPOBEHb 0be-
CNEeYeHHOCTU XKUIbEM U PasHbIii
ypoBeHb o6ecneyeHHOCTH MO pe-
rmoHam. CpesHAs obecrneyeHHOCTb
UNbém no Poccun — 23,4 m?/uen.
Pa3bpoc nokasaTensa no permoHam —
oT 13 no 29 m?/uen. (25-35 %). Ona
cpaBHeHua: B CLLUA cpeaHuit nokasa-
Tenb paBeH 69,7 m?/uen.

* HeyaoBneTBopUTENbHOE COCTOA-
HUe HopMaTUBHOM 6a3bl. OTcyTCcTBME
e[MHOM, aKTyaIM3MPOBaHHOW U NOJ-
HOW HOPMaTUBHOW MeTOAMYECKOW
6a3bl TEXHUYECKOTO PEeryMpoBaHua
B CTpouTenbcTee. HeobxoamMmocTb
rapmoHM13aLnM HOPMaTUBHO-METOA M-
yeckoi 6a3bl M NpaBoli 6a3sbl B chepe
cTpouTenbcTBa Poccuiickoit Pepepa-
umn, ctpaH EC n CLUA gna BO3MOX-
HOCTM NPAMOTo U 3pPEKTUBHOTO UC-
No/sb30BaHMA NPaBU 3anagHbIX
CUCTEM, OCHOBAHHbIX Ha MHOW HOp-
MaTUBHOM NPaBOBOWN M HOPMATUBHO-
MeToAMYEeCKOM 6asax n TeXHUYECKOM
Ky/nbType.

CyLLecTBeHHble 0COBEeHHOCTH, OXa-
paKTepu3oBaHHble Bbille, 06yc/0BMBa-
10T HE0HX0AMMOCTb CO34aHMA CAaMOCTO-
ATENbHOM MOAENN, OPUEHTUPOBAHHOM
Ha pasHble NpuopuTeTbl pecypcocbepe-
KeHUA 1 TpeboBaHUI, NpeabABAAEMbIX
K 06BbeKTamM HeBUKMMOCTH, NO OTAE b-
HbIM PErMoHamM U KNIMMaTUYECKUM 30-
Ham Poccuiickolt Pepepaumu.

Poccuiickuin otBet
MepBbili HAaLMOHAbHbIV CTaHAAPT
B 3TOM 06nacTn — FOCT P 54964-2012
«OueHKa cooTBeTCTBUA. JKoNoruye-
CKue Tpe6oBaHuUA K 06beKTam HeaBK-
}UMOCTU», — paspaboTaH B 2012 rogy
no nHuumatnee Munnpupogbl Poccun.
B ocHOBY cTaHAapTa 3a/10KeHbl Hapa-
60TKM 1 Nnoaxoapl LleHTpa «3enéHbie
cTtaHgapTbi», HM « ABOK» n Accoumaumm
HOCTPOW.

K sTomy Bpemern 1 HOCTPOW
n LleHTp «3enéHble cTaHgapTbi»,
He npuberas K napTHepPCTBY C MUPO-
BbIMW rpaHaamm 3enéHoi cepTudUKa-
LMK, NpeAnpuUHAIN CaMOCTOATE/IbHbIE,

«Ka3saHb ApeHa» (KasaHb, Pecnybnuka TatapcTaH, Poccus)

HO He CTOJb yCreLIHble MOMbITKN CO3-
[aTb NosIHomacwTabHble paboTatowme
cepTUdUKaLMOoHHbIe cucTeMbl B chepe
3e/1EHOro CTPOUTEIbCTBA Ha base oTeve-
CTBEHHbIX CTAaHAAPTOB M COBCTBEHHbIX
HapaboToK. bonee ycnewwHbiM oKasan-
€A YyNpPOLLEHHbIV nogxos Poccuiickom
rMAbAUMU YNPABAAOLNX U AeBENONEPOB,
CO3AaBLUel HEC/IOKHYIO PEUTUHIOBYHO
cuctemy Green Zoom v eANHOrO onepa-
TOpa, OCYLLECTBAAIOLLErO OLEHKY, 6e3
MHOFOYMCNEHHbIX OPraHoB cepTudUKa-
LLMOHHOW cuCTeMbI, 6e3 MHCTUTYTA He3a-
BMCMMbIX OPraHoB no cepTuduKaLmn
M 3KCNEPTOB.

Tem He meHee, No BNo/HEe 06bEKTUB-
HbIM NPUYMHAM IMAEPCTBO HA 3TOM,
no cyTu, LO6pPOBONLHOM, HEPEryanpye-
MOM W J,OCTAaTOYHO MOKA Y3KOM CErMeH-
Te pblHKa 3aHAnn LEED (CLUA) n BREEAM
(BennkobputaHua). U3 6onee 200 06b-
€KTOB CTPOUTENLCTBA, CEPTUDULMPO-
BAHHbIX B Ka4ecTBe 06BEKTOB 3e/1EHO-
ro ctpoutenbcTea B Poccuu k 2015 roay,

60nee 90 % nonyunnu cepTuduUKaTbl
3TuXx cuctem. CBOKO ponb 34ech, Hesyc-
JIOBHO, CbITPaso U TO, YTO ¥KesaHue no-
CTPOUTb 3e/1EHDbIV 06BEKT U cepTUdU-
LMPOBATb Ero Mo 3e/IEHOMY CTaHAAPTY
MCXOAMT, KaK MpaBu/o, OT 3anaHoro
MHBECTOpPA (3aKasuumKa) Uan mexayHa-
POZHbIX CTPYKTYP.

3To NpefonpeaenseT COOTBETCTBYHO-
LLee COCTOSHUE OTEYECTBEHHOTO PbIH-
Ka, TaK KaK BbINOJIHEHUE HALMOHAbHbIX
CTaHAapTOB B 06/1aCTM 3eN1EHOTO CTPO-
UTENbCTBA He ABNAeTcA 06A3aTe/IbHbIM
TpeboBaHWeM /1A CTPOUTENbCTBA 06b-
€KTOB HEZIBUKMMOCTH.

B 2014 ropy 6bln HayaT NpoLecc cos-
OaHUsA eANHOWN HaLLMOHAIbHOW CU-
CTeMbl CTaHAAPTOB U cepTudUKaLmm
B 0671aCTV 3€/1IEHOMO CTPOUTENIBCTBA
C OMOpPOI Ha OTEYECTBEHHYIO HOPMA-
TUBHYO 633y CTPOUTENBLCTBA U YYETOM
0CO6EHHOCTEN TEPPUTOPUM U NPUPOL-
HO-KNMMaTUYECKUX yCA0BUI Poccuin-
cKolt depepaumm.
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B mae 2015 roga UeHTp «3enéHble cTaH-
paptb» n HIM «ABOK» 3apermuctpmposanm
Accoumaumio opraHn3aLmin cogencTansa
Pa3BUTUIO IKOJTOTMYECKON cepTUdUKaLMU
B 061acTv cTpouTebCTBa «HaumoHanb-
HbI LLEHTP 3e71EHOTO CTPOUTEIbCTBAN.

Accoumaumsa cTana LeHTpasbHbIM Op-
raHOm ¥ ornepaTopom chopPMUPOBAHHOM
eIMHON MEXKBEOMCTBEHHOM CUCTEMbI
no6poBonbHON cepTUdUKauum «Peli-
TUHrOBas OLLEeHKA YCTOMYMBOCTM cpeabl
obuTtaHua» (aanee — CAC «PYCO»).

B nekabpe 2015 roga CAC «PYCO» no-
Jlyymna CBUAETENbCTBO O PErMcTpaLmum
B PoccTtaHzapTe, 1 B mapTe 2016 6bina
3aperucTpupoBaHa AoYepHAsa cucTema
«®DyTOONbHbIE CTAaANOHBI. PeliTnHroBasn
OLLEHKA YCTOMYMBOCTU cpenpbl 0BUTAHUAY
(CAC «PYCO. ®yT60/1bHbIE CTAAMOHbI).

CopeprKaHue OLEHKM

M pe3ynbrarbl cepmdmuau,uu
OueHKy B cuctemax «PYCO» BbINONHA-
0T HE3aBMCMMbIE OpraHbl Mo cepTudu-
Kauum, gonyweHHble B CAC «PYCO» nnu
CAC «PYCO», npmBneKatoLime K Bbinos-
HeHUo pPaboT 3KCNepTOoB, aKKPeAUTO-
BaHHbIX B cMcTemax. B npouecce ceptu-

duraumm skcneptamm CAC «PYCO»/CAC
«PYCO. ®yT60bHbIE CTAANOHBI» 06B-
KT OueHMBaeTcA No 63 KpuTepmam, Ko-
Topble cogeprkat 150 nokasaTenel (MH-
AvkaTopos). KpuTepumu crpynnmMpoBsaHbl
B 13 kKaTeropwuii. CHauyana oueHuBaeTcs
NPOEKTHaA OKYMeHTaLuuA, 3aTeM — BBe-
[OEHHbI B 9KCNNyaTaLumnio 06BbEKT.

Ha nepsom sTane naet oueHkKa
no 12 06s3aTeNbHbIM KpUTEPUSAM KaTe-
ropuu «lpeaBaputesbHble 0bA3aTeNb-
Hble TpeboBaHMUAN.

Mpwv ycnosmm BbiNnoHEeHWA 0653a-
Te/IbHbIX TPe6O0BaHM 06 BEKT OLEHU-
BaeTcA ganee no 51 kputepuio B 12 Ka-
TEropusx, No KOTOPbIM HAYUCAAKOTCA
6annbl:

e MpeanpoeKkTHas NOArOTOBKa;
e KomdopT 1 KauecTBO BHeLIHEN cpeabl;
® KayecTBO apXWUTEKTYPbI U NIAHNPOB-

KM 06BbEKTa;

e KomdopT 1 3KONOTNA BHYTPEHHEN
cpeapl;
e KayecTBO CaHWTapHOM 3aLUTbl U yTU-

/IM3aumA OTXOL0B;
® PaLoHanbHOe BOA0MN0/1b30BaHME;

e JHeprocbepekeHune n aHeproadpdex-

TUBHOCTb;

CtpoutenbcTBo «3eHut—ApeHa» (Cankrt-lMeTtepbypr, Poccun)
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e [lpMeHeHNe aNbTEPHATUBHOW U BO3-
06HOBNAEMOM SHEPTUMY;
® 3KO/I0TMA CO3AaHMA, SKCMIyaTaLmm

W yTUAN3aLMM 0OBEKTa;
® JKoHOMMYecKan 3GPEKTUBHOCTb;
e KayecTBO NOArOTOBKM NPOEKT3;

e KayecTBo aKcnayaTauumn obbekTa.

JKCMepTbl OCYLLECTBAAOT OLEH-

Ky no 128 nokasatenam. B ocHoBe no-
KasaTenein — TeXHUYeCcKMe napameTpsl
HaLMOHaNbHbIX CTaHAAPTOB M CBOAOB
npaswu/, oteyectseHHbIx CHulMos, CaH-
MuHoB. UTorosbIi pesynbTaTt dopmupy-
eTcA NyTéM CYMMUPOBAHUA HAUUCIEH-
HbIX 6217108 32 cTENEHb BbINOJHEHUA
KpuTepues. O6LaA MaKcmaibHaa Cym-
Ma — 655 6annos.

OugeHKa BbINOHAETCA METOA0M BU3Y-
aNbHOTO, AOKYMEHTAPHOro, PAac4YéTHOro
WM MIHCTPYMEHTa/IbHOrO KOHTpoAsA. Me-
TOAb! Y NpOLLeaypbl }KECTKO pernameH-
TUPOBaHbI NPaBUIAMU U CTaHAAPTAMM
CAC «PYCO»/CAC «PYCO. ®yTb0/BHBIE
CTagmoHbI». Kaxaoe noatsepxaeHue
COOTBETCTBUA GUKCUMPYETCS IKCNEPTOM
npu nomoLn dotTodpuKcaLmmn Henocpes-
CTBEHHO Ha OBBEKTE MU CKaH-KOMUI
NOATBEPNKAAOLLMX OKYMEHTOB. Taknum
06pa3om, Kaxaoe peLleHue aKkecnepTa

e

T e TR



http://zvt.abok.ru/

CEPTUONKALWNA B CUCTEMAX «PYCO»

Konuyectso YpoBeHb U HQUMEHOBaHue 3Hak CAC «PYCO» 3Hak CAC «PYCO «®yT60nbHbIE
6annos cepTtudpuKkara CTaAUOHbI»
263 - 343 5339.3'3“/1 YpOBEHb — m @
«3enéHblin CTaHAAPT» PYCO @) CTAAWMOHbI
PYco
344 - 425 1-n ypOBeHb_ @
«Cepebpo» PYCO @) CTAOWOHbI
PYCO
«3010TO» PYCO @) CTAAMOH!
ng\o 30n0TO
3-1 ypoBeHb — m @
525-655 «MnaTuHa» PYCO (@ CTAOWNOHbI
PYCO MAATUHA

Mo HauncAeHWto 6anNoB B €ro UTOrOBOM
OTYETEe MMEET JOKYMeHTaIbHoe 060CHO-
BaHue. CnefyeT OTMETUTD, YTO B OT/IU-
yme OT OCTa/IbHbIX PEUTUHIOBbIX CUCTEM,
B TOM YMC/IEe U MHOCTPAHHDIX, B «PYCO»
95 % oLeHMBaeMblx NOKasaTenem MmetoT
napameTpuyeckoe 3HavyeHue. ITo Mak-
CMMaJIbHO UCK/ItOYaeT CyObeKTUBHOCTb
1 NepcoHaibHOe BOCMPUATUE IKCNepTa-
MM PaKTa COOTBETCTBMA OLEHMBAEMOTO
06beKTa YCTAHOB/IEHHBIM KPUTEPUSM.
Kpome Bcero npoyero, opraHn3aLm-
OHHasA CTPYKTYpPa U CXema NPUHATUA pe-
LUEHUA U perucTpauumn ceptudmKara
B CMCTEME NpeayCMaTPUMBAET MHOTOCTY-
NeHYaTbIi KOHTPOJIb BbINOIHEHHBIX MPO-
Leslyp, YTO UCK/IHOYAET BOIKOHTApM3M
NPUHATUA peLleHns o cepTUdrKaLmm
06beKTa HE3aBUCUMbIMU CTPYKTYpPamm
cuctembl. B yacTHOCTH, HayYHO-MeTo M-
YeCKUI LLeHTP UCMOJTHUTENBHOTO Opra-
Ha OCYLLEeCTB/IAET MHCMEKLMOHHBIN KOH-
TPOJIb M NPOBEPKY BbINOJIHEHUA NPABU
M CTaHAAPTOB CUCTEM NPU NPOBeLEeHUU
cepTUPUKALMOHHBIX PaboT. A LLeHTpaslb-
Hbl1 OpraH CUCTEMbI OCYLLECTBASET Be-
pudmrKaLMIO, NO3BONAIOLLYIO 3aperucTpu-
poBaTb cepTudUKaT B EAMHOM peecTpe.
Bo3morKHOCTb cepTudmKaLmm 06b-
eKTa 3aBUCUT OT KOZIMYecTBa HabpaH-
HbIX 06beKTOM cepTudmKaLmMm 6annos.
O6beKT cepTUPULMpyeTcs, ecnm Habpa-
HO He meHee 263 13 655 6annos. B co-

OTBETCTBMM CO LWKason 6annos «PYCO»
npeAaycMOTPEHO YeTblpe Knacca cepTu-
dMKaTOB C Bblgayel npaBa Ha UCMOJb30-
BaHMe 3HaKa, COOTBETCTBYIOLLErO CUCTe-
Me 1 Knaccy (cm. Tabn.).

CoBpeMeHHoe cocToAHUE
B HacToALee BpemAa OCHOBHOE BHU-
maHue Accoumaumm «HLU3C» npmkosa-
Ho K cucteme CAC «PYCO. dyTbonbHbIE
CTaAMOHbI».

9TO CBA3aHO, NpeXae BCero, C Nogro-
TOBKOW K YemnumoHaTy mupa no ¢pyTbo-
ny FIFA—2018 1 cTpoUTENIbCTBOM (PEKOH-
cTpyKumelt) dyT60bHbIX CTaAUOHOB.
Ucxopa ns pernamenTa FIFA ctaguo-
Hbl 4O/KHbI 6bITb CEpPTUOULNPOBAHbI
Ha cooTBeTcTBME TpeboBaHUAM 3eN1EHO-
ro ctpoutenscrtsa. Cuctema «PYCO. dyT-
60/1bHblE CTaAnOHbI» NpusHaHa FIFA B
Kauyectse opuLMaNbHOM HALMOHAIbHOM
CUCTEMBbI, B paMKax KOTOPOI TaKas cep-
TUOUKALMA MOXKET BbITb BbIMONHEHA. B
COOTBETCTBUU C 3TUM peLleHnem Oprko-
mutetT YM-2018 (nucbmo ot 01.07.2016
roga) odmumanbHo ysegomun Accouma-
umto «HL3C» 0 BO3MOXKHOCTU UCMOJIb30-
BaHus cuctembl CAC «PYCO. dyTb0b-
Hble CTagMOHbI» ANA cepTUdUKaLUn
CTaAMOHOB. ITO HaKaAablBaeT ocobyto
OTBETCTBEHHOCTb Ha co3gaTtenel u one-
paTopa cuctembl. MoaTomy npasaeHMem
Accoumaumnn «HLL3C», KoTopoe ABnseTcA

LEeHTPaIbHbIM OPraHoOM CUCTEM, NPUHA-
TO peLleHune O BbINoSHEeHUN cepTudmMKa-
LMOHHbIX paboT No nepsbiM 06bEKTaM
C NpUBAEYEHNEM UCTONHUTENILHOIO Op-
raHa. JKcnepTam cUCTeMbl NPEACTOUT
BbINO/IHUTL 60/1bLLOM MaccKB PaboTbl.
OH npegycmaTtpuBaeT npeasapuTeb-
HY0 OLLEHKY 1 Noc/ieaytoLuLyto cepTudun-
KaLMIO MPOEKTHOMN AOKYMEHTaLMK (Tam,
rae oHa He 6blna BbINOJ/IHEHA paHee),
BbI6OP M NpenNoKeHne MeponpuaATuii
No KOPPEKTUPOBKE B MPOEKT U B CTPO-
ALNINCA 0OBEKT B TECHOM B3aUMOEN-
CTBMM C 3aKa34YMKOM, OLLEHKY U CepTu-
dMKaunto BBEAEHHOrO B 3KCMNyaTaLuio
CTagMOoHa C NpoBeAeHMeM BCex Heobxo-
OVMbIX U3MepPEeHUiA, pacyéTos n obce-
[0BaHW.

OAHOBpPEMEHHO byaeT NPoAo/IKeH
Kypc Ha GOpMMpPOBaHME OPraHOB CU-
CTeMbl, y4ebHOro LeHTpa U y4ebHbIX
nporpamm NoAroTOBKM 3KCMEepTOB, akK-
KpeamuTaLmio He3aBMCUMbIX OPraHoB
no cepTUdUKaALLMM 1 SKCMEepPTOB.

www.sds-ruso.ru e

0b ABTOPE

PycnaH CocnaHoBuY AKueB -
K.3.H., Y1eH npasneHnAa Accoynayum
«HauMoHaNbHbI LEHTP 3e1EHOr0
CTPOUTENbCTBAY.
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MHeHue 3KcnepTa

OT SHEPIOCBEPEXXEHUS f
K SKOJIOTUYECKOH
BE3OINACHOCTH JXUIHIIA | |

JKojIoruyeckas 6e30macHoOCTb JKHJIMIIA KaK
HdyKad II0JIYy9HJId cepbé3Hoe pa3BHUTHE IIDHU
OLeHKe KadeCTBa Cpebl oOHTaHMS YeloBe-

MapuaHa MuxannosHa bpogau

Ka. B MHUPOBOH U OTeYeCTBeHHOM CTPOUTEIb-
HOU IIPAKTHKe 3Ta TeHAeHIIKs HalllJIa CBOé
OTpaKeHHe B UHTeHCUBHO Pa3BUBAIOILEM-

Cs1 HampaBieHUU «CTPOUTENbCTBO 3e/IEHbIX
3MaHUM». B PocCUHU O1leHKa 3KOJIOTUYECKOH
0e30I1aCHOCTHU SKUIHIIA Pea/IM30BaHa B OTeue-
CTBEHHBIX PEUTUHIOBBIX CHCTEeMax OLleHKU
3eJIGHBIX 3MAHUM.
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[TOHSATHS «KaueCTBO Cpefibl OOUTaHUSI» U «IKOJIO-
ruveckas 6e30macHOCTb SKUIHIIA» HAUTYULIIUM
06pa3oM OTpaskaloT ypoBeHb 6e30I1aCHOCTH U KOM-
dopTa BHyTpeHHe Cpefibl, U 3TO BeJIeT K CHIKe-
HUIO PHCKOB HETaTHBHOTO BO3/IeCTBHUS OKPY Kalo-
M CpPeJbl Ha YesloBeKa.

CaMOM Hayane CTPouUTenbCTBa
3HeprosdpGeKTUBHbIX 34aHUM
¢ 1973 ropa BNAOTb A0 HaYana
90-x roaoB XX BeKa OCHOBHOW MHTepec
npeacTaBAAIN MEPONPUATUA MO KO-
HOMWW 3Heprun. Takoh Noaxoa, KoTo-
pbIi OCHOBbIBA/ICA HA MEPONPUATUAX
No CHUXeHUIO 3HepronoTpebneHns 3aa-
HWI, NPUBEN K YBE/IMYEHUIO CONPOTUB-
NIeHnA Tenaonepesayn orparkaatoLLmx
KOHCTPYKLMI, yMEHbLUEHMIO NA0LWa-
M OCTEKNIEHUSA U CHUXKEHUIO Tpebyemo-
ro ypOBHS BO34yX006MeHa, YTo, B CBOIO
oyepeab, MOBAUANO HA YXYALUEHWNE Ka-
YyecTBa BHYTPEHHEero Bo3ayxa.
KauecTBo cpeabl 06UTaHUA B 3TO
BpemsA OLLeHMBAeTCA NoKasaTenaMm

Min\ﬁooknnm_a\r\a noMmelLLLeHnA — COCTOA-

~ HMe.BHYTPEHHEN cpeabl NOMeLLEHMS,
XapaKTEpU3yeMOoe CAeayoLWMMM Mo-
KasaTensMu: TemrnepaTypoi Bo3ayxa,
pafnaLMOoHHOM TeMnepaTypom, CKo-
POCTbIO ABUMEHWUA N OTHOCUTE/IbHOA
BJIa’KHOCTbIO BO34yXa.

[o cepeaunHbl XX BEKa Npu OLEHKe
KayecTBa BHYTPeHHero Bo3ayxa obue-
NPUHATLIM BbIN1I0 MHEHME, YTO NH0AN
ABNAOTCA 1aBHbIM UCTOYHMKOM 3a-
rpA3HEeHUA BO34yXa B NOMELLEHMUAX.

K 61010rMYeCcKMM BblAENEHUAM Yesio-
BEKa OTHOCAT Bbl4E/NE€HME YIIEKMCNOrO
rasa, B/1aru v BbigeneHune pasHoobpas-
HbIX XMMMYECKMX BELLECTB B KpaiHe
Manblx KOHLEHTpaumsx. MosTomy Heob-
XOAMMBI YPOBEHb BEHTUAALUM MOME-
LWEHWNIA PaccUnTbIBANCA AN YCAOBUI
pasbaBneHuns 6UONOrMUECKMX BblLe-
NEeHUt YenoBeKa 40 YPOBHA, KOrAa Ka-
YecTBO BO3/yXa BOCMPUHUMAETCA KaK
npuemnemoe.

3- 2016

3O0AHNA BLICOKWUX TEXHONOIMUN

B cepeguHe 90-x roaoB aKkLLEeHT
B 06/1aCTM CTPOUTENBCTBA CMECTUN-
€A Ha M3yYyeHMe KayecTBa BHYTPEHHEro
BO34yXa M NPUOPUTET B BbIOOPE 3HEp-
rocbeperatowmx peweHuni cTan oTaa-
BaTbCA TEM MEPOMNPUATUAM, KOTOpble
O HOBPEMEHHO C SKOHOMMEN SHEPTUM
CNOCOHCTBYOT NOBbLIWEHUIO KayecTBa
BHYTPEHHero Bo3ayxa. loasnserca Ha-
yka — Indoor Air Quality (IAQ), KoTopasn
OTHOCUTCSA K KayecTBY BO3yXa BHY-
TPW 3[,aHMA C TOYKM 3peHns Komdop-
Ta U 34,0pOBbA N0AEM, HAXOAALLMUXCA
B 34aHUU. Ha KauecTBO BHYTpPeHHe-
ro BO34yXa OKa3blBatOT BAMAHME ra3o-
obpasHble 3arpA3HUTENM, TaKMe KakK
OKWUCb yrnepoaa, pafoH, neTydune op-
raHMYecKMe coenHeHUs, TBEpable
YacTULbl MUKPOOHOrO 3arpA3HeHns
(nneceHb, 6akTepum). YpoBeHb KOH-
LEeHTpaLmm ra3oo6pasHbIX 3arpasHu-
Tenem MoxeT peryanpoBaTbCaA cucTe-
MOW BEHTUAALMNMN.

BblgatoLLytoca ponb B pa3BUTUM Hay-
KW KayecTBa BHyTpeHHero Bo3ayxa IAQ
cbirpanu pabotbl npodeccopa M. One
daHrep, KOTOPbLINA U cO34an 3Ty Teo-
puto. M. One ®aHrep Bnepsble A4an KOM-
NAEKCHYIO OLEHKY BpeAHOCTeMn, Bblae-
naembix yenosekom. OH BBEN NoHATUE
«3anaxm», Kak 04HOro N3 KOMMNOHEHTOB
BpeAHOCTEN, BAUAIOLLMX HA KAYecTBO
BHYTpeHHero Bo3ayxa. KonnuecTtso
BPeAHOCTEN, BblAENIAEMbIX YE/TOBEKOM,
32BUCUT HE TOIbKO OT MHTEHCUBHOCTH
ero TpyA4a, Ho, Hanpumep, 1 OT TOTO, Ky-
pALWMIA 3TO YenoBeK Uan Het. M3yyasa
KauyecTBO BHYTPEHHEro Bo3Ayxa u ero
B/INSIHME HA CAaMO4YyBCTBME U NPOM3BO-
OUTENbHOCTb N0AEN, OH YCTAaHOBUA,
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YTO B MOMELLEHUAX, MTOMUMO NHOAEN,
CYLLLECTBYET MHOTO APYrMX UCTOYHUKOB
3arpsAsHeHuns Bo3ayxa. CtpoutenbHble
MaTepuasnbl, mebesb, KOBPbI, 3NEKTPOH-
Hoe 060pyL0BaHNE U AaXKe CUCTEMbI
OTOMN/IEHUA, BEHTUNALUUN, KOHANLNOHU-
pPOBaHWUA BO3yXa CaMu TOXKe ABAIOT-
cA 3arpAsHMTENAMU. BOoT noyemy oanH
M TOT }K€ Pacxoz NPUTOYHOrO BO34yXa
B pacyéTe Ha Ye/I0BEKA B OAHUX C/yYa-
AX obecrneymBaeT XxopoLuee Ka4yecTBo
BHYTPEHHEro BO34yXxa, B 4PYruX c/y4a-
AX — CpefHee, a B TPETbUX — KATACTPO-
dUYECKM HU3KUI YpOBEHb KayecTBa
BHYTpeHHero Bo3ayxa. CnefoBaTesibHO,
HeobXxoAMMbIV PAacXos, BEHTUNALMOH-
HOro BO3ZlyXa A,0/1)KEH PacCUYMUTbIBATLCA
C Y4ETOM BCeX U3BECTHbIX 3arpssHUTe-
nen Bosayxa.

K coxaneHuto, [0 HacTosALEero Bpe-
MEHU CTaHAAPTbl, UCMONIb3yeMble A1
3KO0/IOTMYECKOM OLLEHKN )Knnuua, ba-
3MPYIOTCA Ha pe3ynbTaTax ucciaenosa-
HUI XIX BeKa HemeLKoro y4éHoro Mak-
ca Moseda NeTtreHkodepa (Max von
Pettenkofer), KoTopbili NnpuHMMaeT
33 OCHOBY TOJIbKO 6MONOTMYECKUE Bbl-
Aenenua nogeii u CO, B KauecTse UH-
[AMKaTopa, YTO He BMOJIHE COOTBETCTBY-
€T COBPEMEHHOMY NPEACTABIEHNIO
06 3KON0TWM KUANLLA.

M3yyeHne coBMecTHOro Bo3aei-
CTBMA HAa OPraHM3M YesloBEKa nepe-
YWC/IEHHBIX Bbille 3arpAsHALWMX pakK-
TOPOB M NOKa3aTesell MMKPOKAUMaTa
chOpPMMPOBAIO HOBOE HAYYHOE Ha-
npaBieHue, KOTOPOe NOJy4Yno Ha-
3BaHUe «CUHAPOM 6ONbHOTO 34aHNA»
(Sick Building Syndrome). «CuHapom
60/1bHOMO 34aHNA» UMEET MECTO B TeX
cny4yasx, Korga nokasatenu |IAQ npe-
BbILLAIOT AOMYCTUMbIE TUTUEHUCTAMMU
3HayeHus [1].

C TOYKM 3pEHNA IKOHOMUU IHEP-
FMU U KauyecTBa BHYTPEHHEro BO3-
Ayxa, AOMa, MOCTPOEHHbIe U3 Kaye-
CTBEHHbIX MaTePUAJIOB U NMOMELLEHUA
c xopouwen mebenblo U3 Aepesa, Ha-
TypanbHbIMU LWEPCTAHBIMU KOBPaMM,
MUHUMYMOM CUHTETUYECKUX U3ae-
NN U 3NEKTPOHHOro obopyaoBaHua
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MMEIOT MeHbLUe UCTOYHMKOB 3arpas-
HeHul. Takne 3gaHuA TpebytoT 6onee
HU3KOr0 PAacXoAa BEHTUNALUOHHOIO
BO34yXa, U, CNef0BaTeibHO, CHUXKA-
10T KO/IMYECTBO SHEPTUM HA ero noa-
rOTOBKY.

MoKasaTeNiM MUKPOKAMMaTa nome-
LLEeHWA U KaYecTBa BHYTPEHHEero Bo3-
Ayxa 06beANHUNUCH B HayKy «Ka-
YyecTBO cpeabl 06UTaHUA» — Indoor
Environmental Quality (IEQ), Kyaa ewé
£06aBUMCb MOKa3aTeNn OCBEeLLEHMS,
BM3Ya/IbHOTO 1 aKyCTUYECKOro Kombop-
Ta. [loHATMe «3KoNornyeckas besonac-
HOCTb XUKLLa», BKAtOYatoLLee B cebn
OLLEHKY KayecTBa cpefbl 06UTaHus,
Brnepsble BBEN npodeccop H0. A. TabyH-
LwunKos [2].

MoHATUA «KayecTBO cpeabl 0bUTa-
HUA» U «3KoNorMYeckas 6e3onacHoCTb
UMY Hanayywmnm obpasom oTpa-
’KaloT ypoBeHb 6€30MacHOCTU U KOM-
bopTa BHYTPEHHEN cpeapl, U 3TO BeAET
K CHU}KEHWIO PUCKOB HEraTUBHOIO BO3-
LeNCTBUA OKPYKaIOLWMI cpesbl Ha Ye-
NOBEKa. 3TN NOHATUA NOAYYUAN PA3BU-
TWE B CUCTEMAX CepTUdUKaALMMN 30aHNI
no NPUHLUMNAM 3€/1EHOTF0 CTPOUTE b
cTBa.

C 2014 roay B Poccum 6binm co3pa-
Hbl €41HbIE HAaLMOHA/IbHbIE CUCTEMbI
CTaHZapToB 1 cepTuduKauum B obna-
CTV 3eN1EHOTO CTPOUTE/IbCTBA C OMNO-
poVi Ha OTeYECTBEHHY HOPMATUBHYIO
6a3y CTpOMTeNbCTBA U Y4ETOM OCO-
6eHHOCTEeN TePPUTOPUM U MPUPOAHO-
KAMMATUYECKUX yCoBUn Poccuiickom
depepaymu. 3a 3TOT Nepuos nog, pyKko-
BoAcTBOM npodeccopa 0. A. TabyHuwu-
KoBa 6bl/IM CO3aaHbI:

e [OCT P 54964-2012 «OueHKa cooT-
BETCTBUA. IKOOTMYecKne Tpebosa-
HWA K 06 EKTaM HeABUXUMOCTUY.

e CraHgapT CTO HOCTPOW 2.35.4-2011
«”3enéHoe cTpomTenbcTBo”. 34aHusA
Xunble v obuiecTBeHHble. PeiTuHro-
BaA CMCTEMA OLEHKM YCTONYMBOCTH
cpenbl 06UTaHUAY.

e CraHgapT CTO HOCTPOW 2.35.68—
2012 «“3enéHoe cTpouTenbCcTBO”.
34aHKA KUble U 06LECTBEHHbIE.

zvt.abok.ru

YUéT pernoHanbHbix ocobeHHocTelN

B PEMTUHIOBOM CUCTEME OLEHKU

YCTOMYMBOCTM Cpeabl OBUTAHUSAY.

e Cuctema CAC «PYCO».

e Cuctema CAC «PYCO. dyT60nbHbIE
CTaAMUOHbBI».

Mepepn HaMu CTOMT 3aZia4a BHEAPUTb
NPUHUMIbI 3KOI0rMYecKoi 6e3onacHo-
CTU XXUANULLA B MPAKTUKY NPOEKTUPO-
BaHMWA, CTPOUTENbCTBA U SKCMNyaTaLum
06BEKTOB HEABUXMMOCTU, U NEPBOO-
yepegHbIMU OMepPaTUBHbIMU MePoNpum-
ATUAMM NO PeLLeHMIo 3TOM 3aJ4a4n Mo-
ryT 6bITb CieaytoLime:

e Co3faHue cTaHAApTa MO OLUeHKe
«3KO/I0rMYEeCKoM 6e30MacHOCTU KU~
NnWa» 1 NpoBeseHMe 3KCNepTUsbl
COLMANbHO 3HAaYMMbIX 06BEKTOB, Ta-
KMX KaK 4eTCKMe cagbl, LWKOAbI, MON-
K/IMHUKM, 6ONbHULbI.

e OueHKa aKosiormyeckon besonacHo-
CTW C NoceaytoLLel Bblgaven 3Ko-
noruyeckoro ceptudurKkaTta gnqa ot-
OEeN0YHbIX MaTepuanos, mebenu,
KOMMbIOTEPOB, KOBPOBbIX MOKPbI-
TU 1 ap.
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AHHA TEPAUMOBUY, HUKOJIAW WIUAKUH

B cdepe cTponTeIbHON UHAYCTPUH OLleHKA KadecTBa 3aHUS I10 KPUTEPUIO
9KOJIOTUYHOCTH,, OIIpefle/IsIeTCsl CyLeCTBYIOINMMU PeUTHHIOBBIMU CHCTEeMa-
MHU. Cpenu Hamboree n3BecTHBIX - LEED (CIIIA); BREAM (BennKobpHUTaHM);
DGNB (Tepmanus); Green Star (ABctpanust); CASBEE (ImoHus); Minergie
(IIBetiiapust). CpaBHUTEIbHO HeAABHO aHAJIOTMYHAS PeMTHUHIO0Bas CUCTeMa
OLIeHKH IT0SIBHJIACh U B Poccuu. CrcTeMa «3e/€éHble CTaHAPThl» pa3paboTaHa
HeKOMMepYeCKUM IIapTHEPCTBOM «1]eHTp 9KOJIOTMYeCKON CEPTUPUKALIUU ~
"3e/1€Hble CTAHJAPTHI ».
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CHOBHas 334,343 POCCUNCKOM

PENTUHIOBOW CUCTEMBI — CTU-

MY/IMPOBATb 3aCTPOMLLMKOB,
APXMTEKTOPOB 1 NPOEKTUPOBLLUKOB,
CTpouTenei 1 aKCNNyaTaHTOB BHEAPATb
pecypcocbeperatouime, aHeproadpdek-
TUBHbIE TEXHOJIOTUK, UCMO/Ib30BaTb
3KOIOTMYECKM YMUCTbIE MaTepPUasbl, KO-
Topble 6bl yMEHbLUA/IN HEFrAaTUBHOE BO3-
AelicTBue 0OBbEKTOB HEABUMKMMOCTHU
Ha 3/10POBbeE NIIOAEN N HA OKPYIKAIOLLLYHO
cpefy — CeroHa U Ha NPOTAXKEHUN ae-
CATUNETUIY.

Komnnekc mep no o3eneHeHuto 34a-
HUN MUHUMU3MPYET HEFAaTUBHOE B/IN-
AIHWE BbICOTHOTO 34aHUA Ha OKPYKa-
oyt cpeay. K npumepy, B pamkax
cepTudmKauumn o6vekTos B Coun 0gHMUM
13 BaXKHbIX MHHOBALMOHHbIX TEXHO/IOTU-
YeCcKUX pelLeHuii 6bla10 YacTUUYHOe Npu-
MEHEeHMe KaK BePTUKA/IbHOTO, TaK U ro-
PU30HTa/IbHOTO O3e/1IeHeHUs (3e/1EéHble
KpPOB/U U cTeHbl). [1]

Kpome Toro, 8 0CO6EeHHOCTM B CTpa-
HaXx C KapKUM KaMmaTom, pacagHas
cMcTeMa 03esieHeHUs NO3UTUBHO OT-
pakaeTcAa Ha NoKasaTenaAx ypOoBHA
aHepronoTpebieHns — NoBbIWaET Te-
NA0OU30NALMIO U CHUXKAET TensionoTe-
pu Yepes orpaxatoLime KOHCTPYKLUNK,
obecneynBaeT conHUe3aWnTy (pabo-
Tan, Kak CoMIHeYHble Wenaepbl) 1 0X-
Na)kaeHue 3a CYET UCNapeHnna Baaru
N CHUXEHMA CKOPOCTU BETpA.

3aTeHeHUWe pacTeHUAMM CHUXKAET TeM-
nepaTypHbIi rpafMeHT Ha BHYTPEHHEN
1 BHELLHE NOBEePXHOCTU OrParkAatoLLmX
KOHCTPYKLMIA. CnefoBaTeNbHO, CHUMKaA-
eTCA TenA0NPOBOAHOCTb KOHCTPYKLMI
N MHOUABTPALMA BO34yXa BHYTPb MO-
MeLLLeHN, YTo obecneynBaeT ymeHbLle-
HUWe NoTpebeHNn INEeKTPOIHEPTUN 34a-
Huem. [2]

[nmobanbHbie $pakTopbl,
onpefenslLiMe UCNOoNb30BaHue
CUCTEM 03eJleHeHUA

daKTOpbI, BAMAIOLME Ha BbIOOP CU-
CTeMbl 03e/1eHEHNA B CTPOUTENbCTBE
MOXXHO pa3gesinTb Ha AB€ OCHOBHbIE
rpynnbi: obuweropoackue n GakTopsbl

B MacluTabe 0HOro KOHKPETHOro 06b-
ekTa. K npumepy, B macwtabe Bcero
ropoZia MOXKHO BblAE/UTb — 3KOJIOTU-
Yyeckuit (npupoaHbIi) dakTop, acTeTnye-
CKUIA U NCUXONOTUYECKUNIA, GAaKTOpP CHU-
KEeHUs Wwyma.

CocTaB U KauecTBO aTmochepbl me-
ranosinca, Kak GakTop apxXuTeKTypHO-
ro NPOEeKTUPOBAHUA. DKOJIOTUYECKUI
daKTop, onpeaenseTca HamMunem npo-
61em, XapaKTepHbIX 418 KPYMHbIX FOpo-
0B U MErarnosiMcoB, TakKMX Kak adpdeKT
Tens0BOro oCcTpoBa, 60/1bLION YPOBEHb
3a/lbIM/IEHUA, MOBbILIEHHAA KOHLLEH-
TpaLmA NapHUKOBBIX ra3oB, OTCYTCTBUE
€CTeCTBEHHbIX 3eN1EHbIX MPOCTPAHCTB
B YepTe roposa.

3ddekT Tennosoro ocTposa (the
Urban Heat Island — UHI) sensetcs ce-
pbE3HOMN NPobAEMOI AN MHOTUX Kpyn-
HbIX COBPEMEHHbIX ropoaoB. M3secT-
HO, YTO TeMnepaTypa BO3AyXa B ropofax
BCErAa Bbllle, YeM B Ce/IbCKUX nocene-
HUAX UK Ha Nepudepun, NOCKObKY
B HUX 3HAYUTENbHO 60/1blle UCTOYHUKOB
Tennosoi sHepruu. K npumepy, TpaHc-
NopT, NPOMbILLIIEHHOE NPOU3BOACTBO,
MexaHu4yeckoe 0bopyoBaHue, CTPO-
nTe/bHble MaTepuabl C OTPaXKatoLWu-
MW noBepxHoCcTAMKU. TemnepaTypa ke
B C€/IbCKOM MECTHOCTU 3HAYUTENIbHO
HU}Ke 13-3a OTCYTCTBUA BblLLEYNOMAHY-
TbIX YCI0BUI U HanumMa 601blINX 3eNé-
HbIX MaccKBoB. Mo AaHHbIM areHTCcTBa
CLLA no oxpaHe OKpy»KatoLLel cpesbl
cpefHerofoBasa TemnepaTypa B roposax
C HacesneHvem 1 MNH yenosek (1 bonee)
BbllLe, YeM B €r0 OKPECTHOCTAX NpUMep-
Ho Ha 1-3 °C. lNo Beyepam pasHULLA TEM-
nepatyp moxet gocturatb 12 °C. Kpo-
Me BCero 3Toro yBe/siMumnBatoTcA 3aTpathbl
3[aHWI Ha KOHAMLMOHUPOBaHWE, a TaK-
e 06BEM BbI6POCOB NAapHMKOBbIX ra3oB
B aTMochepy. 3T0 MOXKeT BbITb MUHUMU-
3MPOBaHO 3a CYET OpraHM3aLmm B ropo-
[e 3e/1EHbIX TepPUTOPUIA — FOPOACKNUX
NapKoB, 3e/1EHbIX KPblL, 3e/1EHbIX CTEH.

3arpAsHeHWe aTmochepHOro Bo3ay-
Xa HenocpeacTBeHHO B MocKBe Heoa-
HopoaHo. Hanbonee BbICOKUIA ypOBEHb

3- 2016

3arpAsHeHus, BHe 3aBUCMMOCTM OT No-
rOAHbIX YCNI0BUIA, HabntogaeTca B6Nu-
31 KPYMHbIX aBTOMarncTpanen n orpa-
HUYMBAETCA NEPBOM IMHUEN KON
33CTPOMKN. YPOBEHb 3arpsA3HeHns BO3-
AyXa Ha Xunbix Tepputopuax Ha 30-50 %
HWXe U He NPeBbILLAET MMIMeHNYECKMX
HOPMaTUBOB, 33 UCKNIOYEHNEM AMNOK-
cupa a3ota. B atTmochepHom Bo3ayxe

B LeHTpe MOCKBbI CpefHEeCYTOUYHbIE KOH-
LeHTpaLumn 6eHsnupeHa BapbupyoTca

B npegenax 4-10 MK, Ha nepeKkpecTKax
aBTomaructpanen — ao 20 NAK. beHs-
NUPEH OTHOCUTCA K NMOJIMLMKINYECKUM
apPOMATUYECKMM YINIEBOAOPOLAM U OLe-
HeH akcnepTamu MAUP (MexayHapona-
HOe areHTCTBO MO U3YYEeHUIO PaKa) Kak
KaHueporeH. Y aeTel, NpOXKMBAOLLMX

B palioHax KPymnHbIX MarnucTpasnei, Ha-
61t0[,3eTCA CHUMKEHME KUSHEHHOW eM-
KOCTW IErKMX, HapyLLIEHWE 3pUTE/IbHOM
MOTOPHOW peakLuu, yBeIMyeHne nou-
v B 3 pasa yactotbl 1 B 1,5 pasa gau-
TENbHOCTU PecnmpaTopHbIX 3abone-
BaHWi, B 3—4,5 pasa 3abosieBaeMocTu
BPOHXUTOM, B 2 pasa — MHEBMOHMUEN,

B 2—-3,5 pasa — Ha3odapuHruTom, 6onee
yem B 2 pasza — ONMKYNAPHOM aHU-
HOW, BAiBOeE Yallle KaTapa/ibHbIM OTUTOM
M OCTPbIM KOHBbIOHKTUBUTOM MO CPaBHe-
HMIO C e TbMM, NPOXKMBAIOLWUMUN BHYTPU
KUANbIX palioHOB ¢ bonee YMcToM aTMocC-

depoir.

MosbiweHKe obuiero KayecTsa aT-
mocdepbl. CNOCOOBHOCTb pacTeHui
YAy4yllaTb Ka4ecTBO BO34yxa 06bACHAET-
cs npoueccammn GOTOCUHTESA, BO BPEMSA
KOTOPOro pacTeHua npeobpasyoT yre-
KMCAbIN ras, BOAY M CONHEYHYIO paama-
LMIO B KMC/IOPOA, M INtoKo3y. B cutyauum
OCTPOI HEXBATKM 3€1EHbIX MPOCTPAHCTB
B ropoA4ax, KoIMYeCcTBO NapHUKO-

BbIX ra30B, MOCTynNatoLmx B aTmocde-
py, NPeBOCX0AMUT KONMYECTBO Npeob-
pa3oBaHHbIX pacTeHusamu. ExerogHo
NoTpebHOCTb B KUCNOPOAE ANA OAHO-
ro YesioBeKa MoKeT bbITb BbipaboTaHa
33 CYET OQHOTO AepeBa C KPOHOM aAna-
MeTPOM 5 M, 4To aHanornyHo 40 m? 3e-
NEHoM cTeHbl. [3]
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Mop ynyyweHrem KayecTBa Bo3ayxa
noApa3yMeBaeTCA CHUMKEHWE KOMYecTBa
NOC (aHrn. — VOC) — neTyumnx opraHuye-
CKUX COeAMHEHWNI, NOHM3ALIMA BO34yXa.
JI0C — 370 XMMMYecKue cybcTaHLmm, Ko-
Topble NOAHUMAIOTCA B aTMocdepy, co-
eMHAACH C OKMCbIO a30Ta Y 030HOM.

B ropoge nctouHnkamm JIOC aBnAeTcA aB-
TOTPAHCMNOPT, NPOMbILINIEHHbIE Npeanpu-
ATUA, CTPOUTE/IbHBIE NOLWAAKM, OLHAKO
Hanbonbluee cogepkarue JIOC dpukcupy-
eTcA BHYTPW 34aHuiA. B ropoackoli atmoc-
depe neTyume opraHMyeckue coeguHe-
HWA, CMELLMBAACb CO CMOromM, 06pasytoT
doToxMMMYECcKmMit cmor (poToxummnye-
CKMI TYMaH). K OCHOBHbIM UCTOYHMKAM
HOTOXMMMYECKOTO TyMaHa OTHOCATCS aB-
TOMOBU/IbHbIE BbiX/10MbI. TakMe coeguHe-
HWA ABNAIOTCA CUbHBIMM OKUCIUTENSMU
W NIETKO NepeHOCATCS BETPOM.

Hanbonee cunbHO CTPAAAIOT KUTENU
MeranonncoB. Takue BeLecTBa KakK OK-
cuAbl yrnepoga, a3oTa, Cepbl BbI3bIBAOT
BOCMasieHNe OPraHoB AblXaTebHOM Cu-
CTEMbI, yMEHbLUEHME NErOYHOM QYHK-
LUK, 3aTpyAHEHWE NPOLLEecca AbIXaHus,
Kallesb U HACMOPK.

Bucaumne capgbl CeMmupammabl

PacTteHuns o6n1anatoT CBOMCTBOM Me-
HATb XMMMYECKUI COCTaB U MOHMU3UPO-
BaTb MOJIEKY bl BO34yXa. MNpun cnabon
BEHTUIALMM NOMELLEHUA KOIMYECTBO
NETKNX MOHOB BHYTPU NOMELLEHUNSA
YMeHbLUaeTcsa Ha GOoHe PoCTa KOHLLEH-
TpauMmU TAKENbIX NOHOB, YINEKUCNO-
ro rasa, baktepuin. CogeprkaHme NOHOB
B 3aMKHYTbIX NOMeLLeHUAX ¢ 60/1b-
LIOW KOHUEHTpaLmel ntoael cocTas-
nset 25000 -100 000/cm?, B To Bpems,
KaK B TOPOACKUX O3€/1eHEHHbIX TeppU-
TOpUAX 3HaYeHue gocTturaet 800 000—
1200 000/cm3. UcKkyccTBeHHanA Mo-
HM3aLmMA Bbi3blBaeT pag, MOBOYHbIX
3¢ deKToB (NOBbIWEHHAA 31eKTPU3aLUA
npeaMeToB), B TO BpeMA KaK HacblLLe-
HUe BO3yXa MOHAaMM eCTECTBEHHbIM
meToA0M obecneynBaeT KOIMYECTBO,
He npeBbiWatowee HOPMbI, U HE NPUBO-
OUT K OTpULaTeIbHbIM NOCNEACTBUAM.
Kpome TOro, pacteHus cnocobHbl no-
rnow,aTb BpeaHbie BbIbpocChI. [6]

JncTbA pacTeHuit cnocobHbl Norio-
LaTb YaCTULLbI TAXKENbIX METANNOB
13 aTmocdepbl, B TOM Yncae Kagmui,
mefab, CBUHEL, U LIMHK. B xoze oaHo-
ro HeMeLKOro ncciie,oBaHUA Koauye-

CTBO YPOBHSA 3arpsA3HEHUA Ha yANL,AX
ropopaa 6e3 gepesbes 66110 NopAaKa
10 000-20 000 yacTuL, NbIAWU/ANUTP, B OT-
JIM4Me OT NOoKasaTenen Ha 03e1eHEH-
HbIX TOPOACKUX yAnLax. Tam ypoBeHb
3arpAasHeHuna coctasma 3 000 yacTtumy,
nbian/nutp. [2]

PacTeHMsa MOTyT MMHUMU3MPOBATL
KO/IMYECTBO BPEAHbIX XMMUYECKUX Coe-
OMHEHU B aTmocdhepe NyTEMm mx nepe-
paboTkK (Hanpumep, ANOKCUA Yrnepo-
£a). TeM He meHee He BO BCEX KPYMHbIX
ropofiax Cyw,ecTByeT LOCTAaTOYHO 3e-
MeIbHOTO pecypca A9 OpraHM3aLmm
NapKOB U CKBEPOB, KPOME TOTO He Jto-
6as noysa NOAXOAMUT ANA BbICALKM
[epeBbEB M PAa3BUTUA KOPHEBBIX CU-
cTem. B Takom cnyyae, anbTepHaTUBOMN
napKam MOTyT CTaTb 3e/1EHble CTEHbI,

K NpUMepy, C BUHOTPaAHbIMW S103a-

MW. BUHOrpagHUKM He TONbKO XOpo-
LU0 Pa3pacTatoTCca NO BEPTUKANbHbIM
NOBEPXHOCTSAM CTEH — OHU HY}KAatoTCA
B MEHbLUEM KOJIMYECTBE NUTATE/IbHO-
ro cocTaBa, 3TO OAHO M3 CaMblX BbIHOC-
JIBbIX U HENPUXOTAUBbIX PACTEHUM, KO-
Topoe 3¢ PeKTUBHO U3baBNAET BO3LYX
OT YINEKUCOTO rasa U nepepabaTbiBaeTt
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B 60—100 pa3 6o/sble KUCA0poaa, Yem

PUC.1. ONOPHAA KOHCTPYKLUMUA C CUCTEMOW U3 METANJIMYECKOM

AEepeBo aHaIorMYHOM Maccsl. [3] CETKMU
EWweé oanH aprymeHT B N0Nb3y TOrO,
YTO pacTeHWA NOBbIWAIOT KAYeCTBO BO3- 65

AYWHOM cpeAbl — 3TO BblpaboTKa MmMu
duToHUMA0B. Cam TepMUH bbin BBE- HH i [HHH
OEH elwe B 1928 roay pyCcCKMM YyYEHbIM R \ »
B. M. TOKMHbBIM, KOTOPbIN 0BHAPYKUA S e \ 7

aHTMBaKTepmasibHble BELLeCTBa B BbIC- | e

WKX pacTeHuax. [8] YTo KcTaTu saBaseT- S

1500

CA HEMAN0BaXXHbIM NNHOCOM, MOCKO/b-

1500

KY B BO34yXe NMOMELLEHWNI cyliecTByeT

TPYERA CHCTEME
60/1blLOE KONNYECTBO Pa3HbIX MUKPO-

EANEALHOMD OPOLLIEHWS
«f KOHTEAHEP

opraHM3mos, 6bakTepuit u rpubos — cTa- ohH

OUNOKOKKM, CTPENTOKOKKU, MUKPOKOK-
KM, acrnepruansbi.

- APEHAXHAS TPYBKA
BuopasHoobpasue ropoacKoli cpe-

~BOAT AAS KPENAEHMA NPOPUAR

Abl U NPOEKTUPOBAHME BbICOTHbIX / “-LYTOAOK
3AaHuii. 3enéHble cTeHbl 1 dacagpl /)
cnocobcTBYIOT yBEeAnYeHuio bruopas- by Lk | o E:]
Hoob6pa3us. Hanbonee xapakTepHble %l : :HB;G_ | A

BUAbl — MXW, NANOPOTHWUKM, OYUTOK en-
KW, NEYEHOYHbIV MOX, TPaBbl, 1Na-

Hbl M [laXKe HEKOTOPble XBOWHbIe (TUC).
3TV BUAbI PaCTEHUI XOPOLLO NpUCno-
CabMBAIOTCA K }KU3HWU Ha BEPTUKAb-
HbIX MOBEPXHOCTAX CTEH Baarogapa nx
HEeNpPUXOT/IMBOCTU M CNOCOBHOCTU Npo-
M3pacTaThb B LWENAX U TPELLMHAX CTEH.

1. NPHMAMMHAR NAAHKA

2. AHKEPHOE COEAMHEHUWE
\ 3. BOATOBOE COEAMHEHME
/ 4. L-YTOAOK

KANEABHOMO OPOLLEHMA
2. NOMBEHHAR CMECH

k| "‘]\\_; 3. PUABTPOBAABHAA TKAHB

‘ 4 1. NOAMBHASR TPYEKA CHMCTEMBI

4, NPOCEYHO-BLITSXXHAS CETKA
_ 5. APEHAKHAS TPYEKA
lycTol cnoi pacTUTeIbHOCTM Ha daca- 6. APEHAXHbIA MOAYAb

[ Co34,aéT npMBAEKaTeNbHYIO cpeay
ANA 06UTaHMA HACEKOMbIX U NTUL,

JcTeTUYECcKoe BOCNpUATUE U NCU-

Xonoru4yeckoe Bo3p,eﬁcrsue o3eneHe-
HUA BbICOTHbIX 3AaHMﬁ. ABHbIM Npe-

(== 3 *— A .
MMYLLLECTBOM 3e/1EHbIX CTEH ABASETCA I | |
> T + - -0
WX 3CTETUYECKas MPUBNEKATENbHOCTb. ]l 1 | 3
PasnunuHble BUAbI PaCTEHWUIA C NPUPOA- | t 14
HbIM MHOTOO6pPa3neM LBETOB, OTTEH- ' I —T 11
KOB M TEKCTYP MOTYT 6bITb YA4a4YHO UC- e A e ,
Nno/b30BaHbl B cTpouTenbeTee. LLnpoko
M3BECTHbI MPUMEpP CUCTEM O3e/ieHe- wise - wias
HUA B MMPOBOI UCTOpUM — caabl Ce- - P

5 LY e Rusle

mupamumabl 8 VI-IV BB. 20 H. 3. B ucto-

pun Poccuun Bucaumne caabl noAaBUANCH —

B XVII BeKe. Bucaunii cag 6bin1 B Kpem- ey I 1=
ne Poctosa Benunkoro. B Mockse Bnep- ' SRR

Bble TEXHO/IOTUA BUCAYMX CafoB bbia
peanunsoBaHa Haszapom NBaHoBbIM
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Ha TeppuTopun MocKoBcKoro Kpemns

B NMPOEKTE KBEPXOBOTO Cafa» Ha Kpbllle
KazéHHow Nanatbl 8 1623 roay. ApeHax
OCYLLECTBAANCA YCTPONUCTBOM LepeBAH-
HOTO HacTKNA c bpeBeHYaTbIMU XKeNo-
6amu. 3a cBOM 3CTETUYECKME CBOMCTBA
B Poccum Bucavme cafbl NOAyYnn Ha-
3BaHMe KpacHble. C pa3BuMTUEM 3TOM
TeHA,EeHUMN KpacHble cafbl NOABUIUCH
BO MHOTMX 60apckux ycagbbax v ycagb-
6ax BbICLUETrO AyXOBEHCTBA.

B coBpemeHHOM ropoge 3enéHble
CTeHbl MOTYT BbITb MCNOb30BAHbI, KaK
€nocob CKpbITb BU3yasibHO HenpuBe-
KaTe/ibHble NOBEPXHOCTU CTEH (Hanpu-
Mep, aBTOCTOAHOK). Kak npaBuio BU3Y-
aNbHbIV 9PDEKT OT 0O3eNEHEHMUA CTEH

BblLLE HEXEeNN OT Teppac 1 6aNKOHOB,

NMOCKO/IbKY OHU JlyyLle MPOCMATPUBAIOT-
CA C yNnLbI.

Bo MHOrMx permoHax mupa, ypbaHu-
3MPOBaAHHbIE TEPPUTOPUN OCOBEHHO
HenpuATHbI 418 Nelexoaa 13-3a npe-

o61asaHNA TOMOTeHHbIX 6ETOHHbIX NOo-

Uctounuk: www.lh4.googleusercontent.com

] BEPXHOCTeN U TpaHcnopTa. 3enéHble

Z - il
3pnanve Council House 2 (CH,) ¢ cuctemoit u3 MeTannmueckoii ceTku (Menbbyph, Asctpanua) — CTEHDBI HE TOJIBKO pasbasnaloT 0AHOPOA-
HbI TOPOACKOM BUA, TaKKe OHU 3ameT-

r
HO B/IMAKOT Ha CHUXXeHWe TemnepaTyp

1 OKa3bIBaOT NOOKUTENbHbIN NCUXO/O-
rMyeckuit appeKT Ha ropoXKaH.

JlokanbHble ¢pakTopsl,
onpenendioLue ucnosibsosaHue
CUCTeM o03eJieHeHuUA

JloKkanbHble GaKTOpbl — 3TO BHYTPEH-
Hue dakTopbl, 30PEKT OT KOTOPBIX,

B MepByto ovepeb, Hanpas/eH Ha /ilo-
Jel, HaxoAAWMXcA B NOMeLLeHUn. 3To
KUTENN, eCIV 34aHME KUN0E NN CO-
TPYAHUKM KOMMNAHWW, eCIU 34aHKe

C CUCTEMOW 03e/IeHEHMA UCNONb3YeT-
cA B KayecTBe 0HUCHOTO, NPOU3BOA-
CTBEHHOTO, Hay4HOro.

O3esieHeHMe KaK CpeaCcTBO WyMo-
3aLUTbl U 3BYKOU3O0NALUN BbICOTHbIX
3paaHuiA. Bo MHOrMX ropogax mupa ypo-
BEHb WYMa NpeBbIllaeT HOPMATUBHbIE

WcTouHuK: www.acdn.architizer.com

rnokasatesniv, NPenATCTBYA CMIOKOMCTBUIO
. -

) M KOHLLeHTpauum ropoxan. LLym ot asu-
OseneHenue 3naHua Newton Suites (CuHranyp) YKEHMA TPAHCMoPTa, MPU BbIMOSHEHNM
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CTPOUTENbHbIX U PEMOHTHBbIX PaboT, cu-
peHbl — MPUBbIYHAA YacTb FOPOACKOM
YKU3HU. PacTUTENbHbIV NOKPOB MOXKET
CHUKATb YPOBEHb LIYMOBOTO 3arpsA3He-
HUA 1 co3aaBaTb 3G EKT ecTeCTBEHHOMN
NpVYPOAHOM 3BYKOBOW cpeapbl. MHTerpa-
L1S CUCTEM BHYTPEHHETO M BHELLHErO
03e/1eHeHNA NO3BOJIAIT CHU3UTb IHEP-
ronoTepu, yNy4lnTb KAYeCcTBO MUKPO-
K/IMMaTa, OKa3blBaEeT NOMOXKUTENIbHOE
B/IMSIHME Ha NCUXOI0TMYECKOE COCTOSA-
HUWe Yenoseka.

O3eneHeHue Kak GpaKTop CHUKEHUA
Tennonotepb. PacagHas cuctema osene-
HEHWA NO3UTMBHO OTPAXKAETCS Ha NOKa-
3aTeNIAX YPOBHA 3HepronoTpebieHms —
NOBbILIAA TEMION30NALMIO U CHUMKAsA
TENI0NOTEPU Yepes OrparkAatoLme KoH-
CTPYKLMK, 0becneunBas CoNMHLE3ALLMUTY,
OX/1aXKAeHMe 3a CYET UCMapeHns Bnaru
1 CHUXKEHUA CKOPOCTU BETpa.

3aTeHeHUe pacTEHUAMMU CHUNKAET TeM-
nepaTypHbIi rPaAMEHT HA BHYTPEHHEN
M BHELLIHEN NOBEPXHOCTM OTPaXKAatoLLMNX
KOHCTPYKLMIA, YTO NpeanonaraeT ymeHb-
LeHWe TenNoNpPoBOAHOCTU KOHCTPYK-
UM U MHOUABTPALMM BO34YXa BHYTPb
NOMELLLEHUI, U CHUXKAET noTpebneHune
3N1EeKTPO3Heprum 3ganHmem. [2]

BHyTpeHHee 03e/1IeHeHne U co3aaHue
MUWKPOK/IMMATa B BbICOTHbIX 34aHU-
Aax. Hanbonbliee HeraTMBHOE BAUAHME
XMMMYECKMe BbIBPOCHI NpeacTaBs-

IOT B YC/IOBUAX, 3aMKHYTbIX, M/1I0XO0 BEH-
TUAMPYEMbIX MTOMELLLEHWIA. [POAYKTbI
HErno/IHOro CropaHusa rasa, yrs, Apese-
CUHbI (yrapHbili ras, yrnepog,) Bbi3blBa-
0T MHTOKCMKALMIO OPraHM3ma B yC/10BU-
AIX 33aMKHYTOr0O NPOCTPAHCTBA, OAHAKO,
CMELIMBAACb C aTMOCHEPHbIM HapYK-
HbIM BO34yXOM, Y*Ke He NpeacTaBas-
10T TaKOM CUIbHOWM yrpo3bl. Mpobnemoi
3aMKHYTbIX MOMELLEHUI ABAAETCA Ha-
NIMYUE NETYYMX OPraHUYECKUX coeamHe-
Hui1 (N1OC). B HayKe cyLLecTByeT Takoe
AB/IEHME, KAaK CUHAPOM BONbHOrO 343a-
Husa (CB3), BO3HMKalOLEe BCAeACTBUE
HeaddeKTUBHOW paboTbl CUCTEM BEH-
TUAALMN UU KOHAMUMOHUPOBaAHMA. [5]

0OseneHeHue cTeH 3gaHuA Pasona Headquarters (Tokuo, finoHus)

CumnTtomamm CB3 ABAAIOTCA TOWHOTA,
rO/I0OBOKPYKEHWNE, TPYAHOCTU C KOHLLEH-
Tpauunen BHUMAHWA, BOCMANEHME 133,
HOCa U ropna, CyxoW Kallesnb, cyxas 3y-
4AWaA KoXKa. HeKoTopble U3 onacHbIxX
BblAeNeHUl cnocobHbl HaKanANBaTb-
CA B OpraHM3Me YesioBeKa, TEM CaMbIM
B/IMAA HAa Pa3BUTUE XPOHUYECKMX 3360~
NeBaHuM.

KoHLUeHTpauma pasa BeLWecTs BHYTpH
3/1aHWUI NO CPABHEHMUIO C YINLLEN MOKET

6bITb HUKE (OKCUAbI Cepbl, 030H U CBU-
HeL), APpyrux (OKCUZA M AMoKCKuA, a3oTa,
OKCWA YrNepoaa, Mbiib) HAXOAMTCA Ha OA-
HOM YpPOBHE, KPOMeE TeX C/Iy4aeB, Koraa
MMEKTCA BHYTPEHHNUE NCTOYHUKUN 3arpAs-
HeHWi. B TO ke Bpems KOHLeHTpauus
NEeTy4Ynx OpraHMYECcKMX BELECTB BHYTPU
NOMELLLEHMI 3HAYUTE/IbHO NPEBbILLAET
WX KOHLLEHTPaLMIo B aTMocdepHOM BO3-
ayxe. Tak, KOHLUEHTPALMM aueTanbaerun-
[a, aueToHa, 6eH30na, 3TaHoNa, TONYONa,
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sTMnaueTaTta, deHona, paga npesenb-
HbIX Yr1epo0B B BO3AYLLUHON cpeae no-
MeLLieHWI NpeBbILlana X KOHLEeHTPa-
LMo B aTmochepHoOm Bo3ayxe 6onee yem
B 10 pas.

MNCcTOYHUKaMK 3arpA3HEHUA BHY-
TPU 34aHUA ABNAIOTCA CTPOUTE/IbHbIE
maTepuanbl M NnpeameTbl bbiTa: Kieu,
JTaKK, CTPOUTEIbHbIE KPACOYHbIe Ma-
Tepwuanbl, YACTALLME KULKOCTH, KOB-
pbl, 3/1eKTPOHHOe obopyaoBaHuKe, Ta-
6auHbIit gbiM. OHK, B CBOIO oYepesb,
MOTYT BblAENATb IeTy4Yne opraHuye-
ckne coeguHeruns (VOCs), obpasyto-
LMe C/IOXKHbIe XMMUYeCKue coeanHe-
HUSA, KOTOPble HEraTUBHO OTPaXKaloTCA
Ha 3,0p0OBbe YenoseKa. TAXEnble me-
Ta/Nbl MOTYT COAEPKATLCA B Kpa-
CKax, Xx1I0popraHuyecKume coegnHe-
HUA — B MOJIMMEpPAXx, apomaTUiecKkune
COeaMHEHUA — B TMAPOU30ALNOHHBIX
maTtepuanax, peHon u popmanbaerma —
B TEMN/IOU30/5LMOHHBIX MaTepuanax,
APEeBECHO-CTPYKeYHbIX U3aenunsx, ob-
paboTaHHOM gpeBecuHe.

B MmonekynspHom cocTase BO3ayxa
(BHYTpPW NOMELLLEHMIA) B MaNbIX KONU-
YyecTBax NPMUCYTCTBYIOT Pas/IMUHbIe CO-
eVHEHUSA, K NpUMepYy: amMuak, dop-
Manbaeruna, aLeToH, 6eHson, Tonyon,
TPUXNOPITUNEH, METAHO/, MOHOOKCUA,
yrnepoga. Kpome Toro, 8 Bo3ayxe 3aa-
HUM MOCKBbI COAepKaTCA a3po30u TA-
KENbIX METAN/IOB: CBUHLLA, KAAMUA, PTY-
TM Y ap.

Ha KaxAbli U3 3TUX XMMUYECKUX CO-
e MHEeHWU CyLWecTBYIOT CBOM HOPMb
NAK (npeaenbHO A0NYCTUMbIE KOHLLEH-
Tpauuu). MNpeBbieHne nokasaTtenei
MNAK moXKeT ABUTbCA TONYKOM K pa3Bu-
TUO pasHoro poga bonesHen n Hepo-
MOTaHWI, HauMHasA ¢ roIoBHOM 60n,
pasfpakeHuna rnas, CyXxoCcTu KOXu, No-
ABNEHMA CbINU A0 Cepbé3Hbix 6ones-
HeW KpOBW, OTPaBEHMA NEYEHU U MO-
yek n paka. NAK tonyona coctasnaet
0,6 mr/m®, meTaHona, TpUxAOpP3ITUNE-
Ha — 1 mr/m3, yrapHoro rasa — 20 mr/m3,
Kcmnonos — 50 mr/m3.

CyLliecTBeHHOW Nnpobaemoii aBnseTcs
KOHAMLMOHNPOBaHNE N HeJ0CTaToYHanA
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BEHTUNALMA NOMeLLeHui. OTcyTCcTBUE
OOJIXKHOTO yXoZa 3a UHXeHepHbIM 060-
py4oBaHMEM CO34aéT PUCK BO3HUKHO-
BeHWA onacHbix 6bakTepuit. Hanpumep,
TaKan 6aKTepus, KaKk NerMoHe N Na Bbi3bl-
BaET /IETMOHENNIE3HYIO MHEBMOHMIO.

HepoctaToyHas BeHTUAALNA 34a-

HWIA — 0fHa U3 OCHOBHbIX MPOHIEM BbI-
COTHOrO CTpoUTENbCTBA. [laHHasA npobne-
Ma MOXKEeT CMPOBOLMPOBATHL NOsAB/EHME
rpnbKoBOro 3arpasHeHus Bo3ayxa. Mo-
BbILLEHHAA BJIA*KHOCTb CNOCOBCTBY-

€T yBe/IMYeHNto BbIBPOCOB HEMUKPOB-
HbIX ra3006Pa3HbIX XMMNYECKUX BELLECTB
B BO3yX BHYTPUY NOMELLLEHWI. Tak, CKo-
pocTb BblAeNeHns popmanbaernaa

13 AepeBAHHbIX U3AENNN, COAeprKaLLMX
KapbamuagodopmanbaernaHbie CMobl,
YBENUYMBAETCA C NOBbLILLEHUEM BNAK-
HocTW. CNUPTbI U NPOAYKTbI pacnaza

13 CMArYatoLLMX CPeACTB, UCMOJb3YHo-
LLIMXCS BO MHOTUMX NJIaCTMAccax, TakKe
MOTYT y/IeTYUMBATLCSA, KOrAa U3aenus,
cogeprKawme nonnsuHunxnopug (MBX),
HACTUNAIOTCS HA BNAXKHbI OETOH.

Mpobaembl KayecTsa Bo3ayxa nome-
LLLEHM Yallle BCEro CBA3aHbI C OX/1aXK-
OAOWMMKN TPagupHAMM, pasmeLLeHnem
BO3/yX03abOPHbIX OTBEPCTUMI, NIOXUM
06CcNyKMBaHMEM CUCTEM BEHTUAALMMU
1 BO34YyX0BOA0B.

MosTomMy B nocienHee Bpems pasBu-
TME TEXHONOTMU 03e/IEHEHNSA BO BHY-
TPeHHeM NPOCTpPaHCTBE 34aHNA NOAy-
YaeT BCE bobluee pa3BuTHE. B Taknx
C/ly4asnx pacTeHUA BbICTYNatOT B POun
ecTecTBeHHbIX 6ModunbTPOB ANA yaa-
NIEHMA 3arpA3HAILLMX YaCcTuUL, U3 BO3AY-
xa. UccnepoBaHua dHrenbbepT KeTtTep
NOKa3a/iM, YTO KOMHaTHble pacTeHus,
Takue Kak cnatudunnym, ysambapckue
dranku, snMNPeMHyMm 30/10TUCTbIN
M GUKYC HU3KUI MNOBbLILWAOT YPOBEHb
BNIA’KHOCTM BO34yXa Ha 2—5 %. OgHum
M3 eCcTeCTBEHHbIX GUABLTPOB ABAAETCA
TaKXe NPoAYKLMA KaHaACKOM KoMmna-
Huun Nedlaw — Living Walls. MoTok Bo3-
AyXa, NpoXoAA Yepes CTEHKY TaKoro
6rodunbTpa oumwaetca ot 80 % pop-
manbpernga, 50 % tonyona, 10 % Tpux-
NopaTuaeHa.

0OseneHeHue BbicoTHoro 3aaHus IDEO Morph 38 Tower (baHrkok, TaunaHg)

Kpome TOro, 4To pacTeHuA BAMAIOT
Ha CHU)KEHMWE HAa/IYMe NAaTOreHHbIX /1e-
TYYUX COeAUHEHUI, YBENINYEHNE KMCNO-
posa, MeHAT PU3NYECKoe COCToAHME
MOJIEKY/, MOHM3MPYA Bo3ayX. OT cTe-
NneHu MOHU3auuK Bo3ayxa (oT coaep-
YKaHUA B HEM NErKMX a3POHOB) 3aBUCAT
nokasaTtenu, onpeaensatolme sHepre-
TUYECKUIA 0BMEH YenoBeKa, GYHKLUK
BHELLHEero AblXaHuA, peonormyeckme
1 BUOXMMMYECKME CBOMCTBA KPOBM.

Momumo Hannuma JIOC n monekyn Ta-
JKENbIX METANINIOB B BO3AYLIHOW cpese
3aMKHYTOr0 NPOCTPAHCTBA, NPUYNHOM
HeLOMOraHui n HebnaronpuATHO-
ro BHYTPEHHEro MUKPOKIMMATa MO-
JKET 6bITb NOBbIWEHHas (MOHUKeHHas)
B/IAYKHOCTb BO3yxa. BnarkHOCTb BO3AY-
Xa, ONTUMabHaA A5 340POBbA Yeso-
BeKa, Haxoantca B npegenax 30—65 %.
B 3uMHMI1 nepros rofa OTHOCUTE/IbHanA
B/IAYKHOCTb BO3yXa 0ObIYHO MOHUMKEHA
1 ABNAETCA NPUUYUHOM NPOCTYAbI, annep-
rMYECKUX MPOABIEHUI, aCTMbI.

Takue dakTopbl, Kak BbICOKan Temne-
paTypa M OTHOCUTENIbHAA BNAX¥KHOCTb

MOTYT KaTa/IM31poBaThb Bble/ieHne
BPeAHbIX BELEeCTB. XMMUYECKUIA COCTaB
BO3/JYyXa MEHAETCA TaKKe BC/leACcTBUE
XMMUYECKUX NPEBPALLEHNIA, BO3HUKALO-
LWMX NOA, BAUSHUEM YyNbTPadM0IEeTOBOrO
nsny4yeHus. B pesynbrate atmocdepHoi
boToxMmunm 06pasyroTca anbaeruabl,
KETOHbl, apOMaTUYECKME YINIeBOA0PO-
[bl, yrapHbIli ras. BollwenepeyncieHHble
NPOAYKTbl GOTOXUMUYECKUX pPeaKLLmii
nocTynaT 13 aTmochepHoro Bo3ayxa
B BO3A4YLUHOE MPOCTPAHCTBO 3aHui Ye-
pes cuctemy BeHTUAALMMK. [3,4]
CnocobHOCTb pacTeHU norowatb
W BbILENATb XMMUYECKME BeLLecTBa
6bln1a anpobupoBaHa aKcnepuMeH-
TaNbHbIM NYTEM. Pe3ynbTaTbl XpomaTo-
Macc-CNeKTPOMETPUYECKOTO aHaM3a
[,0Ka3bIBaOT HasiMume GUTOHLUAHOM
aKTUBHOCTM PacTeHW U UX cnocobHo-
CTM NOI/IOLLATb XMMUYECKUE COeaUHE-
HWA U CHUXKATb KOIMYecTBO baKkTepui
M rpmbos. [6] PasnnyHble BUAbI GUKYCOB,
JIMNENHbIX, OPXMAEWN, CNIAPIKEBbLIE U Ap.
ABNATCA Hanbonee apdeKTHbIMM No-
TNOTUTENAMM BPeAHbIX BellecTs. [7]
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UCTOYHMK: wwww.orangetee.com

Buabl u ocobeHHocTH
KOHCTPYKLMI 03€JIeHEeHUA
CuCcTeMbl BHELLHEro o3esieHeHus ycC-

JIOBHO MOKHO pa3ae/inTb Ha cieay-
lowme BUAbI: 3eneHble Gacaapl; Ku-
Bble cTeHbl (living walls); BepTukanbHble
cagbl (vertical gardens); Bucaume cagbl
(hanging gardens); 6uo-weiaepsi (bio-
shaders); 6uo-dpacagpbl (bio-facades).
MNMop cnoBocoyeTaHMeEM «3e1EHas cTe-
Ha» (green wall unu vegetable facade)
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MOHUMAIOT BEPTUKA/IbHYIO 03€/1EHEH-
HYl0 NoBepXHOCTb dpacasa. Botowmecs
pacTeHuna paspacTaloTca No BepTUKasb-
HbIM KOHCTPYKLMAM, MPUMbIKAOLLMM

K CTEHOBbIM OrpaxK4eHuam. HekoTtopble
caMoLEenAoLMECA PacTEHUA-aNbMNN-
HUCTbI HE HY}XA,Al0TCA B ONOPax v MOTyT
pactu camocToAaTeNbHo. OCHOBHbLIMM CO-
CTaBAAOLLMMMU 3€/1EHBIX CTEH ABAAIOT-
cs: pacteHus, cybcTpaT, onopHble ane-
MEHTbI, BOKPYF KOTOPbIX pa3pacTatoTcs

zvt.abok.ru

CucTeMa M3 TPOCOB M KaHaTOB NPMMeHeHa
ana o3eneHeHua Helios Residences
(CuHranyp)

pacTeHus, u cuctema Tpyb6oK M Haco-
COB, AOCTaBAAOLLAA BOAY M ya06peHus.
Kak npaBuo, 370 pacTeHus, BCTpeya-
toLMecs B MpUpoAe Ha CKasiax v npo-
4mx Heyao6HbIX AN NPOM3pPaCcTaHNA Me-
CTax C MMHUMYMOM MOYBbI. B HUMKHEN
4acTV BEPTMKANbHOIO Caja BbiCaXKMBa-
0TCA TeHe- U BNarontobusble pacTeHus,
a B BepXHel — cnocobHble NepeHoCcuTb
ApKoe cosiHLe 1 BeTep. Bbibop pacTeHui
3aBMCUT OT KIMMATa M PACcMoIOKeHUs
CTeHbl OTHOCMTE/IbHO CTOPOH CBETa.
KOHCTPYKLMA CUCTEMBI, NPUMbIKA-
rolan K noBepxHocTu pacaga, npea-
cTaBnAeT cobolt KapKac U3 CTanbHbIX,
LepeBAHHbIX MW NIACTUKOBbLIX CETOK,
KOTOpble KPENATCA K OrpaxaatoLLei
KOHCTPYKLMK, @ N0 HUM paspacTatoTcs
BblOLLMECA pacTeHus. KapKacbl moryT
6bITb NJIOCKMMU, COCTOALLMMMU U3 Kabe-
Nell KaHaToB M CETOK, M1 06 bEMHbIMMN,
CcHOPMUPOBAHHBIMU U3 KECTKUX pam-
HbIX U AYEUCTbIX KOHCTPYKLMI. JaHHbIN
BUA, ONMOPHbIX KOHCTPYKLMIN anddepeH-
LMpyeTcs No TUNam Ha CUCTEMY U3 Me-
TaNnMyeckon ceTku (puc. 1); cuctemy


http://zvt.abok.ru/

M3 TPOCOB M KaHATOB; ECTKYIO, HEeNoa-
BUXXHO 3aKpeniéHHyto cuctemy (puc. 2).

CvcTema U3 MeTasl/IMYecKomn CETKU — 3TO
TECHO NepenieTéHHan ceTka U3 aloMUHU-
€BbIX UM NETKMX CTasIbHbIX TPOCOB, NPU-
KpenneHHas K dacagy npu NOMOLLLM CKob.
PacTeHua, Kak NpaBuIo, pacTyT U3 cneum-
aNbHbIX MOAYEN, PacnoNOKeHHbIX MO BCe
BbICOTE CTeHbl. CUCTEeMA UCMO/Ib3yeTCs B Ta-
KMX npoeKTax Kak: Council House 2 8 Menb-
bypHe; Newton Suites B CuHranype; The
Met B BaHrkoke; Pasona Headquarters B To-
K1no; School of the Arts 8 Cuxranype u IDEO
Morph 38 Tower B BaHrkoke.

CucTema U3 TPOCOB M KAHATOB COCTOUT
13 TMBKUX BEPTUKA/IbHO HATAHYTbIX 3/1e-
MeHTOB. MprMep UCNoNb30BaHUA TaKOM CU-
ctembl — Helios Residences B CuHranype.

KEcTKaAa cucTtema — 3T0 KOHCTPYKLMA
13 wnanep. OHa MOKeT BbITb, KaK Nio-
CKOW, TaK M 06 bEMHOMN. Bnarogaps ceo-
el NPOCTPaHCTBEHHOM KECTKOCTM OHa MO-
KET feprKaTbCA He TO/IbKO 3a CYET Kpenexa
Ha CTEHbl UM KOIOHHbI, HO U 63 KaKnx-
B0 BEPTUKABbHBIX ONMOPHbIX 3/1EMEHTOB.
MprUMepoMm MCNOAb30BaHMUSA TaKoW cUCTe-
mbl sBnseTca Consorico project 8 CaHTbAro.

YKuBas cTeHa — 3TO Takas cMcTeMa, pac-
TEHWA Ha KOTOPOI HEe MPOCTO BbHOTCA BO-
KpYyr noAep:KuBatoLLei CETKM, NPUKpe-
NNIEHHOW K CTEHE — OHWU UHTETPUPYHOTCA
B ee CTPYKTypy BmecTe ¢ cybcTpaTom (3em-
N UAW NepauT). [NaBHOE OTINYME KUBOM
CTeHbl B TOM, YTO /19 €€ YCTPOMCTBA UC-
Nob3YOT TPABAHUCTbIE BUABI PACTEHUIA.

[lnA 3aLMTbl Orpak4atoLLMX KOHCTPYK-
LMiA OT BNary UX NOKPbIBAOT BIArosalymT-
HOM MmembpaHoi. CucTeMa NoIMBa MOXKET
6bITb OCHaLLEHa AaTYMKamm foxAA. Cylue-
CTBYIOT Pa3Hble TUMbI }KUBbIX CTEH.

MepBbIii BapnaHT — cucTema € BOMAOY-
HbIMM NOABECHBIMU KapMaHamu. KopHu
pacTeHWI pacnoiaraTcs B 3TUX Kapma-
Hax, HaMO/IHEHHbIX NUTATENbHbIM COCTa-
BOM (puc. 3).

BTopoii BapuaHT —3To maTepyaTtas (TKa-
HeBas) NOBEPXHOCTb, NPUKPenIeHHas
K YKECTKO YCTaHOB/IEHHOW NOAKNAKe.
MpeaBapuTeNbHO B3PALLEHHbIE PacTeHUA
YCTaHaB/IMBAOTCA B OTBEPCTUA-KAapPMaHbl,

B C/l0€e TKaHu (BOMAOK).

PUC.3. CACTEMA O3ENEHEHWUA C BOWIOYHLIMU NOABECHLIMU

KAPMAHAMHU

1. TPYBKA KAMEABHORO OPOLUEHMS
2. NPOSMAL CTOEYHBIA {74
3, BOAQHEMPOHMLAMBIF MAACTHK
4, AHKEPHBIR BOAT "f»é_
5. TKAHEBBIE KAPMAHGI

M3 MCKYCCTBEHHOIO BOMKAOKA
4. APEHANHBIR AOTOK \ i

BCTPOEHHAR C " MPMMBIKAIOLLLAR

1. TRYEKA KANEABHOMC OPOLLIEHHA

2, NPOPUAL CTOEYHEA

3, BOACHENPOHUUAMBIA NAACTUE (10 ma)
4. AHKEPHBI BOAT

5. ABA CAOS CHHTETMHECKOTO BOMACKA
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UcTouHuKk: www.hotel-r.net

3enéHan cTeHa Ha 3gaHum B3 Hotel Virrey (Borota, Konyméusn)

MCTouHMK: www.watpac.com.au
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OrpakpaloLye KOHCTPYKLMU C BOMNOYHBIMU KapMaHaMuy — e o i h e
B 30aHuu Trio Apartments (CugHeii, ABcTpanus) OseneHenue 3naHua Athenaeum Hotel (JlongoH, Benukobputanus)
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B TaKkoM cucteme He npeaycmaTpmusaeTca
MCMonb30oBaHWe cybcTpaTa — Bce NUTaTe lb-
Hble BelLlecTBa NOMASAtoT K KOPHAM Yyepes
BO/ly M3 OPOCUTE/IbHBIX KAHA/I0B, YCTaHaB-
JIMBAEMbIX NOJ, C/IOEM TKaHW (BOMIOKA).
Mpumepom Takom cuctembl ABnaeTca Trio
Apartments B CngHee; Athenaeum Hotel
B JlToHgoHe u B3 Hotel Virrey B boroTe.

TpeTuii BapnaHT — MoAy/bHasA cuctema
13 HENMACTUYHBIX MPAMOYTOJIbHbIX, Yalle
BCEr0 NNACTUKOBbIX, KOHTENHEPOB, Hano-
HEHHbIX MUTaTe/IbHbIM COCTaBOM (puc. 4).

Takas cuctema Mbo KpenuTcs K Bep-
TUKaNbHOW cTeHe, IMbo CTOMT cBO6OAHO,
ONMPaAChb TOJIbKO Ha MOBEPXHOCTb 3eMJIN.
KoHTelHepbl N3roTaB/IMBALOTCA U3 NErKO-
ro MeTasia Uam NaacTMKa. 3To MoryT bbiTb
ALLMKM UM MPOBOIOYHbIE KNETKU. B HeKoTO-
pbIX C/Ty4anx KOHTeMHepbl AensaTcs Ha bonee
MEJIKME SYEIMKM, PACMONOMKEHHbIE MO YI/IOM
K 3aHel NOBepPXHOCTU KOHTeHepa. PacTe-
HWS BblpaLLMBAOT HENOCPEACTBEHHO B 3TUX
MOAY/AX, HAMO/IHEHHbIX MOYBOW, Heopra-
HWUYECKMM NUTaTENIbHbIM COCTAaBOM U/IN Ha-
TypanbHbIM BONIOKHOM. Mpumep ncnonb-
30BaHMA Tako cuctembl — One PNC Plaza
B MuTTCOYpre.

ApycHble Teppacbl 06bIYHO COCTONAT U3 be-
TOHHbIX CTYMNEeHYaTbIX NEPEKPbITUI, B KO-
TOpble NOCaXKeHbl pacTeHus. "MU3HEHHbIN

1. KPENEXHBIA YTOAOK

4. KAMHOBOWM AHKEP

HKuBas KapTuHa Ha 3gaHum One PNC Plaza Downtown (Mutcbypr, CLLA)

PUC.4. MOOYNIbHAA CUCTEMA U3 NIACTUKOBbIX KOHTENHEPOB

THUAPOMICARLMA

AEKOPATHBHBIA MPOSHAL

MOAY AL

¥ 2. TPYBEA CHUCTEMBI KANEABHOTO OPOLUEHMA
f 3. MPO®KUAL M3 CUMHKOBAHHOM CTAAM
K

ONOPHLIA KAPKAC

10 e cmep
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UcTourmk: wwwiwhenoneart

fipycHbie Teppacbl 3gaHua ACROS (Dykyoka, AinoHus)

3enéHble Teppachbl Parkroyal (CuHranyp)

W argt

MeTouHpK: W!

Teppacbl 3ganua Solaris (Cunranyp)
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LMK/ TaKMX PACTEHUIM MOXKET BbITb KaK
CE30HHbIM — PACTEHNA YCTaHABANBAKOT-
€51 B MOOW/IbHBIX KOHTEMHEpaX 1 KaaKax,
TaK ¥ MHOFONIETHUM. TaKoM TUM cUCTEMbI
03€e/1IeHEHUA NO3BO/IAET PAa3HO06PaA3NTL
BU/bl PAaCTUTENBHOCTU, HE OrPaHNYMNBAACH
JIMLWLb BEPTUKA/IbHbIMU BbIOLLIMMWCA BUAA-
MW pacTeHnin. Cpeam Hambonee mU3BecT-
HbIX 34,aHUIA Takoro Tuna —3aaHne ACROS
B ropoze ®ykyoka B AnoHuu; Solaris
u Parkroyal B CuHranype. Mcnonb3osa-
HWe AAHHOTO TUMa 03e/IeHeHMs Ha 34aHWK
Keppel Bay B CHranype nokasano, 4to
APYCHOE TepPACHOe O3e/IeHEeHME MOXKET
NPUMEHATLCA U Ha 60/IbLLIMX BbICOTAX.
O3eneHEHHble KOHCOU U BaNKOHbI —
TaKol BUA, o3eneHeHus 6bln NpUMeHEH

B 3aaHMn Newton Suites B CuHrany-
pe; the Met B baHrkoke; Bosco Vertical

B MunaHe; IDEO Morph 38 Tower
B baHrkoke. PacTeHnA ycTaHaBAMBAOT-

nside:vision-

~

cA B cneyymanbHo nogobpaHHbIX 4NA
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KaXK A0 KOHKPETHOM KOpHEeBOW cucTe-
Me, KafKax. M3-3a Beca Takol cucTembl
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BeptukanbHoe o3eneHenue Bosco Vertical (Munan, Utanus)
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BankoHbl ¢ 03enieHeHneM B otenie Hansar (baHrkok, Taunang) — OducHoe 3panue Territoria El Bosque (Cantbairo, Yunm)
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(pacTeHue + NoYBa) KOHCO/IbHbIE BbIHO-
Cbl M3rOTaB/IMBAIOT U3 KenesobeToHa.

[Ba apyrux Hambosee NPOCTbIX U Ha-
rNALHbIX NpUMepa: otenb Hansar B baHr-
KOKe TannaHg v oducHoe 3gaHune
Territoria El Bosque B CaHTbsArO0.

B KauyecTBe BEPTUKANbHOTO O3e/1eHe-
HUA MOXKET BbITb UCMO/Ib30BaH MOX U TPa-
Ba. lonnanackoe 6ropo Oasegroen v 6pu-
TaHcKue gusaiiHepbl Ackroyd & Harvey kak
pa3 paboTatoT B 3TOM 061acTU. UHTepec-
HbIM MPUMEPOM peasiv3aLmm TaKoro nNpu-
eMa siBnaeTca 3gaHue Flower Tower, cnpo-
eKTMpOoBaHHOE PppaHLy30M ayapaom
®paHcya (Edouard Francois). MHorodpyHK-
LMoHanbHoe 3aaHue Organic Building, Bbl-
nosiHeHHOe No NpoekTy MasTaHo Mecke
(Gaetano Pesce) B Ocake (2012, AnoHus)
AB/IAETCA MHTEPECHBIM MPUMEPOM MpUMe-
HEHWA Kap/IMKOBbIX KYCTapHUKOB U Aepe-
BbEB, YCTAHOBNEHHbIX B MHAMBUAYANbHbIX
ropLuKax, yCTaHOB/IEHHbIX NO NepUMeTPY
Bcero pacaga 3gaHus.

3eN1éHble cTeHbl MOTyT 6bITb BbINOA-
HEeHbI C NPUMEHEHNEM MHHOBALMOHHbIX
MaTepuanos, K Npumepy, NycToTenbix
KUPMUYHBIX CTEH, KaK B MPOEKTe CTyaumn
Urbanarbolismo — Garden in Ibiza B Ucna-
HuUK, nnv B npoekte Museum House B To-
POHTO, B KOTOPOM BOKCbI C pacTEHUAMU
Ha BanKOHaX KaXKA40ro sTaxa co3zatoT ap-
KYt0 BU3YasibHYHO SKCMO3ULMIO U3 03ee-
HeHus.

BbiBoabl

BbICOTHbIE 34aHUA U HEBOCKPEDLI ABNA-
OTCA OLHUM W3 AB/IEHWIA MEranoancos,
arpeccuBHO BVAIOLLMX Ha 3Koorunto. O3e-
NNeHeHWe, KOHEYHO, He I/1aBHbIW U JaNeKo
He e AMHCTBEHHbIN CNOco6 MUHMMMW3NPO-
BaTb HEraTUBHOE A,aB/IEHNE Ha SKo/IornYe-
CKYHO COCTaB/IAOLLLYHO FOPOLLCKOM cpespl,
HO KOMIMJ/IEKC Mep M0 03e/IEHEHWIO 34aHW
B COBOKYMHOCTM C MPOYMMM MEPAMM MO-
YKET NPOU3BOAMUTb CUHEPreTUYecKnii a¢-
bekT. BolwenepeyncieHHble UccaefoBa-
HWS MOMO/IN OLLEHUTb BIMSAIHME Pa3/IMYHbIX
CUCTEM 03e/1eHEHUA HE TOJIbKO C TOYKM
3PEHUA UX ICTETUYECKUX XaPAKTEPUCTHK,
HO M KaK CPeacTBO CHUXKeHUA addeKTa Te-
NI0BOro OCTPOBA, 06LLLEro 0340pOBAEHNA

3enéHanA cTeHa co3gaHa Ha 0cHoOBe nycToTesbiX Kupnuyeit Ha Garden in Ibiza (Mcnanus)
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flpkas 3Kcno3uLMA U3 pacTeHUM Ha bankoHax Museum House (TopoHto, KaHapa)
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aTMocdepbl ropoaa, NOMOLLEHNA BPeAHbIX Bbl-
6p0CoB, ONTUMM3ALLMN MUKPOKIMMATa BHYTPU
34,aHKA, CO/IHLE3aLLMTBI, NOBbILEeHUA Gruopas-
HOObpa3suA (300ueHO3a U GUTOLLEHO3A), LUYMO-
3aLMTBI M Aa%Ke CHUMKEHWSA TENIONOTEPb.
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AHHa MepaiMOBUY - aPXUTEKTOP, Ma-
rnctp MAPXW. Hay4Hbin pykoBoguTens —
Kucenés Bnagumup Bnagummposuy,

K. apx. H., npodeccop HAY. KoHcynbTaHT —
Yenbuyos AHApen Bnagucnasosuy —

yneH Coto3a apxuTekTopos Poccun,
aoueHT HAV.

Hukonai Bacunbesuy LUNNKuH -

K. T. H., npodeccop MApxU.
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Peknama

ronanmmaonacne. HEAT&POWER
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BbICTABKA MPOMBbILUJIEHHOIO
KOTEJIbHOIO, TEMNJIOOBMEHHOIO
OBOPYIOBAHUA U CUCTEM
ABTOHOMHOI'0O 3HEPTOCHABXXEHUA

MONYYUTE BUJTET
HEATPOWER-EXPO.RU

Bonbwon Bbibop o6opynoBaHus
ANS CNeunanucTos,
oTBevawLmx 3a becnepeboitHoe
TennosHeprocHabxeHue
npeanpuaTun
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NMPOEKTUPOBAHMUE

3EJIEHBIE TEXHOJIOTUU
3KO-IIOCEJIEHUU

ANEKCAHAPUHA NEBAHLOBCKAA, MAPUAHHA BPOJAY

JKO-IIOCe/IeHH e II0Apa3yMeBaeT paCCMOTPeHHe IBYX YPOBHEH —
OOIIM I T'eHIIJIaH [10CeJIeHUS U IPOeKTUPOBAHKE YACTHBIX KUJIBIX
IOMOB. B ciiydae reHIIaHa BeCh IIOCEJIOK LOJIKEH OBITh CIIPOeK-
TUPOBAH C YUETOM 0cobeHHOCTeH penbeda U MeCTHBIX KIMMaTHU-
YeCKHX YCIOBUMU /ISl YMeHbIlIeHUs ToTpebieHUs SHepruu 13 ob-
IIeu 371eKTpoceTH. Ha ypoBHe MHAKWBUAYATbHOTO SKHUJIOIO AOMA
IOJIKHBL OBITh MCII0/Ib30BaHBI 9HeprosddeKTHBHbIE TEXHOIOTHUHU
Y MH>KeHepHble PelleHUs C LieJIbl0 TPAMOTHOU U 3QPeKTUBHOU
5KOHOMUU 3HePTUU U JJIsI COKpallleHUsl HeTaTUBHBIX BEIOPOCOB

B OKPY>KAIOILYIO Cpeny.
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0b IKOMOCENIEHUN

JkonoceneHue (o1 rpeuy. oikos — gom,
rHe340) — HeboNbLIOe KONYEeCTBO Nio-
Oen, }MUBYLLNX Ha O4HON TepPUTOPUN.
MepBble 3KoNoOCeNeHNA NOABNATCA B Ce-
peaunHe 20 BeKa B AMepuKe, 4To 6blso
BbI3BaHO 06paLLeHMeM K IKonormye-
CKoMy nogxoay: BopoHbu ckanbl (WTaT
Orano, B 1970 roay), Conguepc pos
(wTtaTt BuckoHcuH, B 1978 rogy) [10]. BHa-
4yasnie 3KoNoCceneHnA CTPOUAN NO UHAN-
BUAY3NbHOMY MN3HY, ONUPAACh TONbKO
H3 KOHUenuumn npeaLecTBYOLWNX 3e-
NéHHbIX ropogos (ropoa-cag T. ®puTwa
(1895 rop), ropoa-cag 3. loBapaa (1898-
1902 roabl), ropoa-cag P. O6enpwtaara
(1910 rop) 3enéHbli ropoa H. lagoBcKo-
ro (1930 roa) n gp.). Nepsble 3KoNOrn4ye-
CKMWe CTaHAapThl B 0613CTN CTPOUTENb-
CTBa 6bIIM NPUHATLI B KOHLe 20 BeKa,
OZIHOW 13 NepBbIX CTPaH, yTBEpAUBLUAA
npaBunna 3eNEHbIX CTaHA3PTOB B CTPOU-
TenbCTBe N cepTUPUKaLNM 30aHNIA, CTaNa
BenukobputaHuna (BREEAM, 1990 rog),
panee CLUA (LEED, 1993 rog) v gpyrue
cTpaHbl. CerogHa B MUpe HaCUYUTLIBAET-
cA 6onee 500 3KkonoceneHuin: Jlammac
(Lammas) B Yance B BennkobputaHuu,
®OuHaxopH (Findhorn) B LLoTnanguu,
fenb3eHKmpxeH (Gelsenkirchen) B epma-
HUW 1 ap. [8]. AHanorn4yHble 3Konocene-
HWA eCcTb 1 Ha TeppuTOopuK Poccuun: 3Ko-
noceneHve Heso-3KoBunb [3], Takke
MOMHO PaCCMOTPETb «3€M1EHbINY HNIon
MWKpOpPanoH «dyaknHo» B HoBo Mo-
cKse [7], npaBAa 60NbLIMHCTBO 3KOMNOCe-
neHui B Poccumn GyHKUMOHMPYET NPOCTO
KaK JlepeBHA C BbIpaLLMBaHNEM OBOLLHbIX
KYNbTyp, 3Hepro3dPpeKTUBHbIE TEXHOO-
MV ONA CTPOUTENbCTBA HU/IbA 3343CTYIO
34€ecb He NCNoNb3yTCA.

CHOBHasA uenb obbeanHe-

HUA Nl0A4elN B 3KOMNOCeNeHUN —

W3Hb B COTNAcKUM C NPUPO-
DOW. A ANA 3TOro He0b6X0AUMO KaK
MOKHO MeHblUe BpeauTb Npupose.
unble 34aHUA AOMKHbI BbITb MaNo-
3TaXHbIMW, OPraHUYHO BNUCHIBATHCA
B OKPY*KaOLWMIM NaHawadT v Npu 3TOM
061a4aTb BbICOKMM KaueCTBOM XU3HM
ONA Noaen. AONKHO 6biTb 4OCTAaTOY-
HOE KOJIMYeCcTBO OropoA0B U NacT-
6uLL, YTO6bI 04N MOFM XKUTb Ha ca-
mocToaTenbHoM obecnevyeHnn (6e3
HeobxogumocTu gobbiBaTh NponuTa-
Hue BHe noceneHus) [9]. Ana Toro yto-
6bl 4OCTUTHYTb B 3KOMOCE/IEHUM rap-
MOHWKN B3aMMOOTHOLLEHWI YeloBEKa
1 npupoabl, TpebyeTtca peannsosatb
HeKoTopble ycnosua. PaccmoTpum aBa
U3 HUX: 3IKonoceneHme
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® NNaHUPOBKa “ YCTpOlZCTBO JKonoce-
JIEHNA B LLeN1OM;

e ocobeHHOCTH NPOEKTUPOBAHUNA UH-
ANBUNAYaZIbHbIX XUNbIX 4O0MOB.

lMnaHupoBKa U yCTPOUCTBO

3KoMnoceJsieHUA

Ha TeppMTOpMM 3KONOCENEHUA LONK-

HO MPOXMBaTb TaKOE KONMYECTBO /t0-

Aei, utobbl OHM MOr/IM MOMOraTh Apyr

ApYry No HeobXoAMMOCTM U NPU 3TOM

He neperpyKatb TEPPUTOPUIO: HE Me-

Hee 100 yenosek u He 6onbwe 1 000.

TeppUTOPUIO HYXKHO rPAaMOTHO 30HU-

poBaTb:

® 30Ha A/1A PACMONOKEHUA UHANBUAY-
aNbHbIX }U/bIX 4OMOB;

e 06lecTBeHHan 30Ha 414 NpoBeje-
HUs gocyra (Kkny6, marasmHbl, WKo-
Na W AeTCKUit cad, LeHTpasbHas nio-
waab);

® 30Ha A/1A Pa3BeAeHUA U BblpallLMBa-
HUA CENbCKUX KYNbTYP;

® 30Ha A4/1A BeAeHWA KMBOTHOBOACTBA;

® 3/1eKTpUYEeCcKasn NoAcTaHLMA C UC-
NoNb30BaHMEM a/ibTEPHATUBHbIX UC-
TOYHWKOB SHEPTUM 414 AOMNONHU-
TENbHOM reHepauun 3NeKTpUYecTsa
(conHeyYHble KONNEKTOPbI UK BETPS-
KW, MPY BO3MOKHOCTM);

No¥KapHbli1 BOLOEM C CUCTEMOWN AN
cbopa foxAaeBol BOAbI M €€ NoBTOP-
HOTO MCMNO/Ib30BaHMA AN1A TEXHUYE-
CKUX HYXA,;

e mecTo ans cbopa pasaenbHOro myco-
pa v peakTop 4/1A nepepaboTku U re-
Hepauuun sHeprumn 13 buoTonamea
(B HacTosALLEee Bpems Yallle BCEro uc-
NO/Ib3YIOT AePeBAHHbIE ONUKMK).

B akonoceneHunu xenatenbHoO BO3-
BOAWUTb A0Ma C HU3KUM noTpebie-
HMem sHepruun. B EBpone cywecTsy-
eT KnaccuduKaumns 3gaHuii No cTeneHun
MX 3HeProappeKTUBHOCTU: 06bIYHOE
3faHue (A ero otonneHua Heobxo-
anmo 150 kBteu/m?eron), 4OM C HU3-
KMM noTpebaeHnem sHeprum (Ha ero
oTonneHue 3aTpaymsaeTca 60—

70 KBTeu/Mm?eroa), «MNacCcUBHbIN» JOM

(He 6onee 15 kKBTey/m?eroa Ha oTO-

NAEHWE U CTONIbKO YKe Ha oxnaxkae-
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JIxonoceneHune HeBo-3KoBUnb

HUe), KaKTUBHbIN» AOM, elLé ero Ha-
3bIBAOT LOMOM C NJIIOCOBOM 3HEpruemn
(0 KBTeu/m?erop, TaK KaK 4OM NosiyyaeT
3HEepruio 3a CYET aNbTePHATUBHbIX UC-
TOYHWKOB 3Heprum) [2].

Ocob6eHHOCTM NPOEKTUPOBAHUA
nHanBuayanbHbIX UNbIX 40MOB
C MH)KeHepHOM TOYKN 3peHns ans
KOMGOPTHOTO NPOXKMBAHUA B fOMe,

B HEM A,0/1KHbI TPAaMOTHO paboTaTb
cneaylouwme cMcTeMbl: BOLOCHAbKe-
HUe, BEHTUALUA, OTONNIEHME U I/1EK-
TpocHabxkeHue. MpaBunbHan nna-
HUPOBKa AO0Ma, ero OpueHTauus,
noAbop 3KOOrMYECKM YNCTbIX CTPO-
UTENbHbIX MaTePUAN0B ANA CTPO-
MUTENbCTBA U BHYTPEHHEN OTAE/KU

U MUHUMaNbHOE noTpebieHne anekK-
TPO3HEPrnmn U3 obLLeit ceTu Uan npak-
TUYECKW MOJIHbIN OTKAa3 OT Heé fAB-
NAKTCA OCHOBHbIMM NPU3HAKamMu,
onpeaenalowmmmn 3eNéHoe CTpou-
TenbCcTBO AOMOB. B mapTe 2012 roza
B Poccum BcTynun B aerictemne FOCT P
54964-2012 «OueHKa cooTBETCTBMUA.
JKonornyeckme TpeboBaHUA K 06beK-
TaM HeABUXMMOCTU», U CO34aHa peW-
TMHIOBAA CUCTEMA OLEHKM 34aHNI
«3enéHbliii ctaHgapT» [11]. OcHoBHas
Lenb 3TUX OKYMEHTOB — COXPaHUTb
npupoay Ana 6yayLmx NoKONEHUN,
COKpaTWUTb NoTpebieHne aHepreTuye-

CKUX pecypcoB, YMeHbLNTb BO3ael-

CTBME BpeHbIX BELLECTB Ha OKPYKa-

oLyt cpeay 3a CYET KompopTHOM

3KCnAyaTauuu 34aHUN, BHegpeHUe

3KOHOMMWYECKMU U IHEPTETUYECKU PeH-

TabeibHbIX APXUTEKTYPHbIX, UHKe-

HEPHbIX U KOHCTPYKTUBHbIX PELIEHUN

Ha CTaZMM NMPOEKTUPOBAHMUA U CTPOU-

TenbCcTBa. B mupe HakonneH 6oraTbii

OnbIT TeXHUYECKN bonee pas3BUTbIX

cTpaH (cTpaHbl EC n CLWA), rae nposo-

AnTCcA cepTUdUKaLLMA 34aHUI NO 3e-

NéHbiM cTaHgapTam (LEED, BREAM

n gp.). B Poccun no ctaHgapty FOCT P

54964-2012 BbigeneHo 9 kaTeropuit

TpeboBaHuii:

® «DKOJ/IOTUYECKUI MEHELKMEHTY;

® «MHPaCTPYKTYpa 1 KAYeCTBO BHEL-
HeW cpeabl»;

e «KayecTBO apXMTEKTYpbl U NAAHU-
poBKa 06beKTa;

e «KomdopT 1 3KONOrNA BHYTPEHHEN
cpenbi»;

e «KauyecTBO CaHUTaApPHOM 3aWUThI
M YTUAN3ALUM OTXO40BY;

e «PaunoHanbHoe BOAONONb30BaHMUE
W PEryNIMPOBaHMNE IMBHECTOKOBY;

e «DHeprocbepekeHne 1 sHeproad-
GEeKTUBHOCTbY;

® «DKO/IOTUA CO34aHUA, SKCNyaTaunm
M yTUAN3aLumm obbekTay;

e «ObecneyeHne 6€30MaACHOCTY KN3-
HeAeATeNbHOCTMY.

3- 2016

B cnyyae paccmoTpeHusa MHAMBUAY-
aNIbHbIX }KUbIX LOMOB A/1A 3KoMNoce-
JIeHUA 3HepreTMyeckn 6osee BbIrOAHO
MCMONb30BaTb JOMA OL4HO- UNW ABYX-
3TaXKHble, 0buei naowaabo He 60-
nee 1000 m?. [6]. Popma 3a4aHUA UmeeT
Ba*KHOE 3HaYeHne Ann sHeprosppek-
TUBHOCTW: B IeTHEE BPEMS OHa A,0/IKHA
CnocobcTBOBaTb MMHMMANbHOMY Harpe-
BY, @ B 3MMHUI nepuog obecneyunsaTb
MWHMMabHbIE TEMIOBbIE NOTEPU 343-
HUA. B TENIOM K/IMMaTe C F0XKHOM CTO-
POHbI 0O6bIYHO MPUMEHAETCA MEHbLUE
OCTEKNEHUA U MAaKCMMAJIbHO UCMOJb-
3YIOTCA COMMHL,E3aLLMNTHbIE YCTPOMCTBA
W KOHCTPYKLMU A5 YMEHbLUEHUA Te-
nJ0BOro Harpesa. Ha ceBepHOl cTOpoHe
3aHu1A, Ha0bopOT, pasmeLatoT 60/1b-
Le OKOHHbIX MPOEMOB M COOTBETCTBEH-
HO NOMeLLEeHUA, 41 KOTOPbIX TpebyeT-
csa 6onblue cBeTa (rocTUHaA, CToN0BaS,
6ubnnoTeka). MakcumanbHoe ocBelle-
HWe cnocobCTBYET He To/IbKO Honblue-
MY YN1aB/IMBaHMIO COTHEYHOW paamnaumnm
B 3UMHWIA NEPMOA, HO ¥ MEHbLLEMY YTO-
TpebIeHMIO 31eKTPO3HEPTUK A5 OCBe-
LLEHWA 32 CYET eCTeCTBEHHOTO OCBelLLe-
HuA. Popma 34aHUI paccUnTbIBAETCA
C MOMOLLbIO CNeumanbHbIX KOMMNbTEP-
HbIX MPOrpamm. ApXMTeKTOp CO34aéT
MOZe/b 34aHUS, C MTOMOLLbIO KOTOPOI
paccunTbiBaeT BO34eNCTBME KAMMa-
TUYECKUX HarPy30K Ha BEHTUAALMOH-
HYO U OTOMUTE/IbHYIO CUCTEMbI, BO3-
OeWCTBME BETPOBbIX Harpy3oK Ha dacas,
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(B 3aBMCMMOCTU OT KOHKPETHbIX reorpa-
duryecKnx ycnosuii BbiIGpaHHOro pac-
nosnoxeHus byayuiero 3gaHus). Mocne
BCEX KOMMbIOTEPHbIX PACYETOB BbI6U-
patoT Ty GopMy 34aHUA, KOTOpas aHep-
reTmyecku Hanbonee BbirogHa. B 6y-
AYLWEM 3[4aHMM NyYlle UCNOoNb30BaTh
OKHa 3Heprocbeperatowero Tmna (asyx-
KaMepHble CTEK/IONAKEeTbI), LLOKOb cne-
AYeT AOMOAHUTENbHO YTENAUTb Me-
HOMOZIMCTUPONIOM, AONONHUTENBHOE
yTenaeHue Kpbllum Npomu3BoAMUTCA C Mo-
MOLLbIO MUHBATBI.

JKonocenenne Lammas

36 SUSTAINABLE BUILDING TECHNOLOGIES

NHXeHepamn 06A3aTeNbHO AOMK-
Ha 6bITb MPefyCMOTpeHa pereHepa-
TUBHaA cuctema ana sdPpeKTUBHOro
MCNONb30BAHWUA TENOBOWN SHEPIUH,
obpasytoweinca oT pasIMYHbIX UHXKe-
HEPHbIX CUCTEM 3[aHUA, HANPUMep,
Ten/a0Ta, BblAeNAWAACA Npu yaane-
HUM BEHTUNALWOHHOIO BO3A4yXa Uau
paboTbl cUCTEMbI KaHaN3aLUMK U A4p.
B Ténnblii nepuopa roga oCHOBHasA Ha-
rpy3Ka Ha cHabeHue 34aHune Bo3ay-
XOM [L0/13KHa NPUXOAMUTLCA Ha ecTe-
CTBEHHYI0 BEHTUAALMIO. oM 40/IKEH

zvt.abok.ru

ObITb CHAabXEH MeXaHUYEeCKoM NpUTOY-
HO-BbITA)KHOW BEHTUAALUEN NO CXe-
Me BblTECHAIOLWEN BEHTUAAUMMK. TaKas
cuMcTemMa BeHTUAALMK 06ecnedmnT Bbl-
COKOe KauyecTBO BO34yXa B lOME U Of-
HOBPEMEHHO MO3BO/INT COKPATUTb
3aTpaTbl 3/IEKTPOIHEPTrUN MO CpaB-
HeHuto ¢ bosiee pacnpPoCTpaHEHHOM
CXeMOW UCMO/Ib30BaHUA BEHTUAA-
umu [5]. NMpu BbITECHAIOW,EM BEHTUANSA-
LMK BO34YX B NOMeLL,eHne nogaérca
OT BEHTU/IALMOHHOTO BEPTMKANbHOTO
KaHa/la N0 ropM3oHTa/IbHbIM BO34YXO-
BOAAM, PAaCnoN0XKeHHbIM B GanbLino-
ny. Mpw aTOM yaaneHune Bo3gyxa ocy-
LLeCTB/IAETCA Yepes ropusoHTabHble
BO34yX0BOAbl B BEPXHEW YacTn (Mo-
ryT 6bITb Bbille NOABECHOMO NOTO-
Ka). Mo BO3MOXHOCTU B AOME A,0/1KHO
6bITb YCTAaHOB/AIEHO aBTOMAaTHUYECKOe
perynnmposaHue OTONUTENbHOM CUCTe-
Mbl 419 TOTO, YTObbI HE OTanAMBaTb
nycrtoe 3gaHue B paboume yacbl bya-
HeMl, a TaKXKe B HOYHOE BPeMSA MOXK-
HO CHM}KaTb TeMMepaTypy OTONeHUs.
[Ona LONONHUTENbHOMO COKpaLLeHun
3HepreTMYeCKMX Pacxoa0B oTonaeHne
B A0Me Nyylle AenaTb C NOMOLLbIO BO-
OAHbBIX TENbIX NONOB. NA CHUXKEHUA
3aTpaT Ha OTOMJ/IEHWE MOKHO YCTaHO-
BWUTb reoTePMasibHble HAcoChl, eCTb
ycnewHble NpMmepbl UX UCNO/b30Ba-
HUA B POCCUMCKNX ycnosuax [4]. Haco-
Cbl MCMO/Ib3YIOT HU3KOMNOTEHLMANbHYIO
TEN/JI0BYIO SHEPTUIO TPYHTA U3 NOBEpPX-
HOCTHbIX cnoeB 3emnu. Mo cBoel cyTn
TPYHT 3eM/IM NpeacTaBaAeT «NocTo-
AHHO 3aPAMKEHHbINY TENN0BON aKKy-
MYNATOP, NOTEHLMAN KOTOPOTo onpe-
AenneT CoNHeYHan paanauma u noTok
paAnoreHHoON TenaoTbl U3 HeAp Naa-
HeTbl. Cleg0BaTeIbHO, TEMMNepaTy-
pa, HaxoAAWanAcA Nos Bo3aencTBMeM
COJIHEYHOW paanaLmmn N CE30HHbIX U3-
MEHEHUIN MOXKET U3MEHATLCSA, HO 3TO
NPOUCXOAUT C FPYHTOM Ha rnybuHe 3a-
JleraHus 40 ABYX METPOB, a HUXKe pac-
NMOJI0¥KEHbI C/IOW FPYHTA C NMOCTOAH-
HOl TemnepaTypoi, popmupytoLLeincs
noA AencTBMem Tensaa us Heap 3emnu
[4]. C6bop TENNOBOV 3HEPIUM U3 TPYHTA
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TENNOBBIE TEOTEPMAJIbHBIE HACOCHI

FTEOTEPMAJIbHbIN
TENNOHACOC

. BYOOEPHbIN
“BAK

NPOUCXOANT C MOMOLLbIO BEPTUKab-
HbIX MY TOPU3OHTANbHbIX PETUCTPOB
Tpy6, N0 KOTOPLIM LUPKYAMUPYET Te-
NJOHOCUTENb C MOHUNKEHHOMN TEMME-
paTypoit OTHOCUTE/IbHO OKPYKEHUA
M nepenaét Tenno B McnapuTenb Te-
N/JIOHaCOCHOM YCTaHOBKM.

BasKHY PO/Ib B MOJIHOLLEHHOM U1 KOM-

bopTHOM DYHKLMOHMPOBAHMM AOMaA
UrpaeT BOAOCHabKeHue, ANA 3Hepro-
3pPeKTMBHOro NCNoNb30BaAHUA BOAbI

B lOMe C/iegyeT YyCTaHOBUTb Hak, Hanpu-

mep 06bémom 500 N, U Yepes Hero ru-
APpaBANYECKYIO CUCTEMY, KOTopas no-
3BOJINT Pa3feInTb CUCTEMY MOAAUN
BOZbl A1 TEXHUYECKUX HYXK A, (CaHy3en,
NoJIMB PacTeHWi 1 Np.) U OTAENbHO AN
npecHoro BoAocHabKeHuns 3gaxua [1].
ObecneunTb ANUTENbHYIO SKCMNYa-
TaLMIO OCBETUTE/bHbIX NPUBOPOB Mo-
3BOJIUT NPUMEHEHWE CBETOAMOA0B
B MOMeELLEHMAX C MePUOANYECKUM UC-
NnoNb30BaHMEM OCBelLeHuWA (BaHHanA
KOMHaTa, caHy3en, NecTHuLa, rapae-
pobHas, npuxoxas), Ans yero Heobxo-
AMMO YCTaHOBUTb AATYMKUN ABUKEHUS,
peryanpytoLire oCcBewWwEHHOCTb.

TPYHTOBbIA KONJIEKTOP
FMYBWHA 1,2-1,8 M

CerofiHs B apXUTEKType Npoc/exnBa-
eTCA APKUA TPEHA, K SKONOTMYECKOoM ap-
XUTEKTYPE, HO B 3TOM HamnpaBieHWM eLLé
€CTb, Hag, Yem paboTaTb: COBMeLLEHNE
APXMTEKTYPHOM 3CTETUKM C HOBbIMM TEX-
HOJIOTMYECKUMU PeLLeHUSMM MO SHep-
rocbepexkeHunto. OCHOBHOM NPUHLLMM
3KOMOCENEHWI HaNpaB/IeH Ha CHUXKeHWe
notpebneHna anekTpmyecTsa oT obLei
CeTM /M NOJIHOTO OTKa3a 3a CYET reHepa-
UMM LONOSHUTENIHOWM SHEPTUM U3 BO3-
06HOBIAEMbIX UCTOYHWMKOB (Hanpumep,
COoNHeYHble H6aTapeu, BETpO3HepreTnye-
CKWe cUCTeMbl, 3Heprusa us buotonmea,
reoTepmalsibHble HacoChbl). 9TO BO3MOXK-
HO LOCTUYb MPY FPaMOTHOM paboTe ap-
XUTEKTOPA U MH¥KEHEPA C CaMbIX NEPBbIX
LUAroB Mo NPOEKTUPOBAHMIO 3KOMOCe e-
HUN, aHanM3 Hanbonee oNTUMa bHOM
NNaHWPOBKM NMOCEJIKA B LLESIOM U FPamoT-
HOro pasmelLeHNA HeObXOAMMOTO Tex-
HonorMyeckoro o6opyaoBaHus.
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BaHuA. // M.: U3gaTenbCKuii LeHTp
«Akagemusa». 2010. c. 160.

10. CyxuHa E. A. BoiaBneHue B3au-

MOCBSA3e/ COBPEMEHHOrO OMbITa
NPOEeKTUPOBaHMUA 3KONOCeNeHN,
3KOPaoHOB, 3KOTOPOA0B C 3KO/0-
rMYECKMMM CTaHAapTamu B CTPO-
utenbcrse. // AMUT: 2013. Ne 3 (24).

11. TabyHwumKos 0. A. lopoKHan Kap-

Ta 3e1EHOro cTponuTeNbCTBa B Poc-
cun: npobaembl 1 NePCneKkTMBbI.
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0b ABTOPE

AnekcaHapuHa JleBaH[0BCKaA —
apxuTeKTop, MarmcTp MAPXW, pyKoBo-
autenb - Kopwakos ®égop Hukonae-
BWY, K. apx. H. (MApxW).

MapuaHHa bpopaay - Buue-npesn-
neHT HM «ABOK», npodeccop MApxWU,
rNaBHbIN Pe3aKTOp HypHana
«30aHNA BbICOKNX TEXHOOM NNy,
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NMPOEKTUPOBAHMUE

COBPEMEHHBIE TEHAEHLIUU
PA3BUTHUS OBILECTBEHHBIX
[IPOCTPAHCTB ASPOIIOPTOB

I01UA KYFTAHOBA, HUKONAM WUNKUH

A3pOIOpTHI Kak 06111eCTBeHHbIe ITPOCTPAHCTBA [10SIBUJINMCh OTHOCUTEIb-
HO HeIaBHO, HO UX SBOJIIOLIMS IIPOILIa CTPEMHUTE/IbHBIN ITYTh OT aHTapa
110 OTPOMHOT0 KOMIIJIeKCa 3IaHUI 1 COOPYsKeHU . YUUTHIBASI II0TPeb-
HOCTH I1aCCKUPOB, a3POIIOPT Poc, Bbrpas B cebst MHOXKeCTBO QYHK-
LIMH, YTO IIPHUBEJIO K 3aTPYAHEHHSIM B OpPUeHTALIUH I1aCCa’KUPOB.
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eXAyHapo4HbI asponoprT,

ABNIACb BUSUTHOM KapTou-

KOW CTpaHbl, HakNaabiBaeT
Ha apXxMTeKTopa 0cobyto OTBETCTBEH-
HOCTb. [lepes HUM CTOMT 3a4a4a CO3-
[aHWA ONTUManbHOro obLWwecTBEHHOO
npocTpaHcTea. bpaliaH 3aBapg chop-
My/ZIMpOBan YeTbipe NpUHLMNA opra-
HM3auMM NPOCTPAHCTBA: CTPYKTYPA,
cBeT, 06bEKT U CaMO NPOCTPAHCTBO.
BOOpYXUBLWNCH OCHOBHLIMW MPWUH-
LMnamMn opraHusaLmmn NnpocTpaHCTBa
N COBPEMEHHbIMU TEXHONOTUAMM, ap-
XUTEKTOP MMeeT BO3MOXKHOCTb CO3-
[aTb TEPMUHAJ, KOTOPbIN ByaeT yuun-
TbiBaTb 0COBEHHOCTU NpebbiBaHUA
B HEM YesioBeKa.

PaccmoTpum paboTy AaHHbIX NPUH-

LMMNOB NPW CTPOUTENbCTBE COBPEMEH-
HbIX a9POMNOPTOB.

CrpyKTypa

B asponopTy umenu leiigapa Anvesa
OTAE/IbHO OT 30HbI MOCAZKM CYLLecTBY-
eT crneumManbHan 30Ha OXUAAHUA, HaXo-

OALLAACA Ha APYrOM 3TaXe TepMUHa-
na. bnarogaps pasgeneHunto Ha pasHble
YPOBHM MaccasKmpbl, KOTOPbIM HEO6-
XOAMMO NPOBECTU HECKO/IbKO 4acoB

B OXMAaHWUW pelica, MOryT pacnosio-
MUTbCA MAaKCMMaibHO KOMbOPTHO

M NPOBECTU BPEMSA B 3aBUCMMOCTM

OT HAaCTPOEHMA, 3 UMEHHO aKTUBHO WK
NaccuMBHO — OTAbIXaA. 30Ha pasgeneHa
Taknum 06pa3om, YTO yTOMEHHbIe nac-
CaXkMpbl MOTYT NPUAEYb UK NOYUTATb
B TUXOI 06CTaHOBKEe BUBANOTEKM, ApY-
ras 4acTb 30Hbl NpeAHa3HayeHa ans
dKTUBHOTO OTAbIXa U COAEPXKUT Mara-
3MHbI, KUHOTEATP, AETCKYIO NAoWaa-
KY, PECTOPaHbI U Apyrue passBaeKka-
Te/ibHble LLeHTPbI. [IPOeKTHOe pelueHne
BK/tOYaeT B ceba KompopTHOE ocBe-
LeHMe 1 3BYKOU30A5LMIO, 4TO obecne-
YMBaET MAKCMMabHO KOMGOPTHYHO
cpeay A4N1A NyTelecTBEHHNKOB Pa3Ho-
ro BO3pacTa: MHOrO4EeTHbIX CeEMeM, fe-
/I0BbIX Nt0AEN, CTAapMUKOB, NpeanoynTa-
IOLLLMX MOKOM, M aKTUBHbIX NOAPOCTKOB
(puc. 1).

Puc. 1. BoigenenHan 30Ha oxupaaHua asponopTta uMeHu leiigapa Anuesa

(bary, AzepbanpakaH)
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Puc. 2. NnaH BbigeneHHom 30Hbl asponopta Cxunxon (AMctepaam, Hugepnangbl)
B asaponopTty Cxunxon B AmcTtepaa-
Me CYLEeCTBYeT OTAE/NbHbI YPOBEHbD,

Puc. 3. Mukpocpegbl asponoprta Cxunxon (AMctepnam, Hugepnavgbi)

CO3/,aHHbIN cneyManbHO ANa nacca-
YKMPOB, HAXOAALLMXCA B AIUTENIbHOM
oXuAaHuu peiica. PazgeneHuve Ha ak-
TUBHYIO M NMAaCCUBHYO YacTH BblpayKe-
HO C MOMOLLbIO HAaNONbHOM HaBUra-
UMM B BUAE PA3HOLBETHbIX KPYros,
KOTOpble He NepeceKarTCcs, a Haxo-
0ATCA Ha HEOBXOAMMOM PACCTOAHUM
OpYr OT Apyra, YTobbl 104N MOTAN
4YyBCTBOBATb Ceb6A KOMPOPTHO, 3aHU-
MasACb NP 3TOM PasHbIMU AeNamu.
3To nomoraeT nsberatb KOHPMKTOB
M CO343ET IMOLMOHAbHYIO rapMo-
HUtO (puc. 2).

Mon cny»uT ykasatenem ana ny-
TelWweCcTBEHHUKOB 1 NO3BOAET IETKO
M BbICTPO OPUEHTUPOBATHLCA B TEPMUI-
Hane (puc. 2). MaTb 60NbLWINX LBETHbIX
KPYroB pa3/InyHbIX OTTEHKOB 3€/1EHO-
ro LBeTa yKa3blBalOT HA OTAEe/IbHble
byHKUMOHanbHble 061acTu.

B 30He 1 pacnonoxeHbl kKade
c npuieramLwmMmm 66ITOBbIMU NOMe-

weHnamu.
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CENTRAL PARK
ENTERTAINMENT

CENTRAL P:-.RK\_ ;
SHNUG L ] 7

30Ha 2 NnpegHa3HayeHa 414 CHa M OT-
AblXa C nexkakamu u TpaHchopmm-
pyembiMmu neperoposKkamu, 3a Ko-
TOPbIMM HAaXO4UTCA AUBAH-OCTPOB,
OKPYKEHHbIV AepeBbAMU. 30Ha 3 —
ONA 0eN0BbIX N0AEN, KOTOPbIM
HeobxoaMmo yeauHeHue ans pabo-
Tbl. Paboyee mecTo TaKKe BK/ItoYaeT
ABeHaAuaTb OTAE/IbHbIX MMKPO-30H,
YTOObI MACCaXMPbI HE MeLllanun gpyr
OPYry 3aHMMaTbCcA aenamu. 3oHa 4 —
OeTCKaa naowaaKka ANA Urp co Bcem
HeobxoaMMbIM 060pya0OBaHMEM.
30Ha 5 —3TO Ha4ya/l0 MapkKa ¢ npory-
JIOYHOW 30HOM, BbIXOAALLEN Ha KPbl-
Wy TepMUHaNa. 3eN€Hbll NapK Kak
30Ha 0XMJAHUA CO CBOMM CaZ0M

Ha Kpbllle OTPaXKaeT rPaMOTHYH Op-
raHM3aumMo NPOCTPAHCTBA, B Pe3y/b-
TaTe Yero OKpy»KeHune B 3TOM a3po-
NnopTy NPEKPacHO NoAXOAUT ANs
oTabixa (puc. 3).

[eneHve npocTpaHCcTBa asponopTa
No3BONAET KaXKA0M rpynmne naccaxu-
poB ¢ KoMdOPTOM NPOBOAUTL BpEMA
M 3aHMMATbCA CBOMMMU AeNamMMu.

Puc. 4. lnaH BblaeNeHHOI 30HbI 0XMAaHNA B asponopty Hbio-Mopka (CLUA)

Puc. 5. Nnaxbl asponopta Can-Xoce (wtat Kanudophus, CLUIA)
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B asponopTy Hbto-MopKa, ecTb Bbi-
JeNeHHas 30Ha OXNAaHWA, KoTopas
paszgesieHa Ha 30HbI, YTO NO3BONAET
naccaxupam 6e3 Tpyga opueHTupo-
BaTbCA B 34aHUM (puc. 4).

OpraHu3auma NpocTpaHCcTBa ANA A0-
CTUXKEHUA yA06HO HaBUrauum B aspo-
nopty CaH-Xoce (Norman Y. Mineta San
Jose) HaCTO/IbKO IaKOHMYHA M NOHATHA,
YTO OPMEHTUPOBATLCA TaM MAaKCUMaslb-
Ho npocTo (puc. 5).

; S . Bnarogaps paspaboTaHHOMY apxu-
Puc. 6. MexxayHapogHbiit asponopt CaH-Xoce (wtat Kanu¢ophus, CLLUA) TEKTYPHOMY pPeLUEeHUI0 B a3ponopTy,
pA4 KOMIOHH YKa3biBaeT NyTb nyTelle-

el p
=N B T

CTBEHHWKAM, BCE 3/IeMEHTbl KOHCTPYK-
LM comacwTabHbl NPOCTPAHCTBY
TepMMHaNA U NOMOTatoT pPa3nyaTb
rNaBHble MApLPYTbl OT BTOPOCTENEH-
HbIX (puc. 6). HecmoTps Ha BbITAHY-
TOe pelleHue NJaHUPOBKMU 34aHUsA,
[06paTbCcsA C O4HOTO KOHL,A TepMUHA-
Na B APYroit MOXHO 40BOJIbHO NMPOCTO
M 6bICTPO Brarofapa TOMY, YTO r/1aB-
Hble MapLUPyTbl NPOMAPKUPOBaHbI
TpaBonatopamu®.

OcBewieHue
HarnagHbiMy npyMmepamm yaauyHom
OpraHu3aumm NPoCcTpPaHCTBa C MOMO-
b OCBELLEHUNA ABNAOTCA asponop-
Tbl bapaxac (B Magpwuae) n Caparoca,
pacnonoxeHHble B UcnaHum (puc. 7,
8). ApXUTEKTYpHOE peLleHne KpoB-
N1 cNocobCTBYET eCcTeCTBEHHOMY OC-
BeLLEeHMIO 30Hbl OTAbIXA U, O4HOBpe-
MEHHO, He AAET CO/THEYHbIM JTy4am
NPOHMKaTb B 30HbI MEXAYHAPOAHOr0O
KOHTPOAA U AOCMOTpA.

3TU TepMUHaNbl OPUEHTUPOBAHbI Ta-
KM 06pa3om, 4ToObl CONHEYHbIN CBET
MOT JIETKO NPOHUKATb B 3[,aHUA, CTPYK-
Typa a3ponopToB rapMOHMYHO B3a-
MMOZENCTBYET CO CBETOM, KOTOPbIM
nonazaeT B 3apaHee BbIOpaHHbIE ap-
XUTEKTOPOM NOMELLEHUS, TaKOe peLle-
HMe NO3BONSET OXKMBUTb NPOCTPAHCTBO
M NOAYEPKHYTb KOHCTPYKLMU 34aHuA.

* TpaBonatop — ABuxXKyLancs beccTyneHya-
TaA AOPOXKKa, NO3BONAIOWAA YCKOPUTb UK
Puc. 8. Asponopt Caparoca (Ucnanus) 06/1erynTb NEpesBUKEHNE NELEX0L0B.
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06BbeKTbI

Knocku, MHGOpMaLMOHHbIE CTOMKM,
LWAXTbl IMPTA U Masible apXUTEKTYP-
Hble GOPMbI ABNAIOTCA 06bEKTAMYU,
bopmumpyoLLMMK 06LLECTBEHHOE NPO-
CTPAHCTBO a3ponopTa. 3T 06bEKTDI
COMAcCLITabHbl YeNOBEKY M BU3Ya/IbHO
YMEHbLUAIOT MPOCTPAHCTBO a3ponopTa,
AenatoT ero bonee «4oOMaWHUMY. bna-
rogaps Takomy apPeKTy naccarkmpbl
YyBCTBYIOT cebs Hanbonee KompOpPTHO
1 CMOKOWHO.

B 30He 0XungaHMa asaponopTa MMeHU
leipap AnveBa HaxoAATCA Masible apXu-
TEKTYpHble GOpPMbI B BUAE AEePEBAHHbIX
KOKOHOB, B KOTOPbIX PACcro/oxKeHbl bu-
61oTeKa, MarasuHbl, KUHOTEATP, KOM-

HaTa OTAbIXa, AETCKan NaoLaaKa v kade.

DyHKUMA aUKTYeT Gopmy, NO3TOMY B 3a-
BMCMMOCTU OT Ha3HAYEHMA KOHCTPYKLUA
KOKOHOB [/lyXas WK ceTyaTas, 3akpbiTas
WM NONYOTKpbITan (puc. 9).

TaKkas opraHusaumsa obuecTBeHHOro
NPOCTPaAHCTBA YHUKa/IbHA U NO3BO/IAET
BCEM MacCayKMpam NoYyBCTBOBATb YHOT
M TOCTENPUUMCTBO LaHHOIO MeCTa, YTo
OKa3blBaeT NO3UTUBHOE BO34ENCTBME
Ha nyTelecTBEHHUKOB U obecneynBaeTt
6naronpuATHOE BNeyaTieHue.

B 30He oTabixa asponopTa Hblo-Mopka
€O3A4aHbl cneupasnbHble HULWK, 06UuTble
MAFKUM NOKPbLITUEM, CELMANbHO A5
YCTaBLUMX NyTelecTBeHHUKOB (puc. 10),
B HUX YCTPOEHbI LONONIHUTE/IbHbIE UC-
TOYHWKM OCBELLEHMSA, KOTOPbIE MOMK-

HO BK/IIOUYUTb, EC/IN MOCETUTESb KENAET
NMoYMTaTh, @ TAKXKE UX MOXKHO NoracuTb,

Puc. 9. Manbie apxuteKkTypHble ¢popMbl asponopTta uMenu eriaapa Anvesa
(bary, AsepbaiigaH)

Puc. 11. Mnan asponopta B Jloc-Anarenece (CLUA) B paspese
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Puc. 12. MexxkgyHapogHbiit asponopt umenu Pagkusa MaHgm (Xangapabag, Ungus)

€C/IM CBET HE HY}KEH NN MEeLLaeT oT-
AbIXy. DTU Manble apxXUTeKTypHble Gop-
Mbl He OTFOPOXKEHbI LUTOPamu OT 0bLLeit
30Hbl, OIHAKO OHU BMOHE YA06HbI ANA
nyTeLweCcTBEHHMKOB U MOTYT BbITb UC-
NoNb30BaHbl B TeYeHUe A40roro npebbl-
BaHWA B TepMUHANeE.

MpocTpaHcTBO
B asaponopTty Jloc-AHaxkeneca (puc. 11)
NIerKO NOHATb, KaKan YyacTb 34aHuA
npeaHasHayeHa 414 NyTewecTBEHHN-
KOB, a KaKasi 0TBeAeHa A/1A nepcoHana.
PasHuua B MacwTabe 06beKTOB U Bbl-
COTa NOTOJ/IKOB MNOMOTatoT NyTeLle-
CTBEHHMKaM OpUEHTUPOBATLCA B 60/1b-
LOM MPOCTPaHCTBE asponopTa.
OpraHu13auma NpoCcTPaHCTBa aspo-
nopTta umenu Pagxkmea lHAM, Kak 1 as-
ponopTa Jloc-AHAKeneca, nponsse-
[eHa C ONTYMaNbHbIM pasgeneHnem
MOTOKOB M C Y4ETOM CreLManbHOM pas-
HUUbI B MacliTabe KOPUAOPOB U N1eCT-
HuL (puc. 12).

06 ABTOPAX

lOnua KyraHoBa - apxutekTop, Ma-
rnctp MAPXW, Hay4HbIh pyKoBOAW-
Tenb — AMnTtpun Anexkceesny Ka-
penviH, — KaHA. NCKYCCTBOBEeAEeHWS,
uneH Coto3a apxuTeKkTopoB Poccun.
Hukonai Bacunbesuy Wnnkut -
KaHA. TexH. HayK, npodeccop MApxW.
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MpocTpaHcTBo asponopTta Cxunxon
06beAMHUAN PaCTYLWLMMK U3 Noa TEp-
MWHaNa LepeBbsiMU, KOTOpble Npopac-
TalT Yepes OTBEPCTUA B NEPEKPLITU-
AX. Takol NpMém nomoraeT BU3yasnbHO
06beMHUTL TEPPUTOPUIO BHYTPU a3-
ponopTa M HaCbITUTb 3e/1eHbI0 CPasy
BCE 3TaXKM 34aHus.

PaccmoTpeHHble NpUmepbl NOKasbl-
BaloT 60/1blLOE pasHoobpasme opra-
HU3aUMKM 06LLECTBEHHbIX MPOCTPAHCTB
B @3pOMNOPTAX, KOTOPbIE MOYKHO Bblae-
JINTb B OCHOBHbIE NPUHLMMbI:
® Cco3paHuve BblaeIeHHOW 30HbI AN

OXKMAAHUSA MACCAXKNPOB;

e obecneyeHne KOMPOPTHOrO OpUEH-
TUPOBAHMA 3a CYET MacwTabHOCTH
pa3sHbIX NPOCTPAHCTB, CTPYKTYPHOM
PacCTaHOBKM HECYLLMX KOHCTPYK-
uMii, 0603HavaoLWMX OCHOBHOE Ha-
npasaeHne ABUKEHUS;

® 1ICMNO/Ib30BaHWE OCBELLEeHNA AN1A Bbl-
OeNneHns pasHbIX 30H;

® NpumeHeHue HeboNbLINX 06bEK-
TOB M MaJIbIX aPXUTEKTYPHbIX dopm
[ON151 HAcbIWEeHMA NPOCTPAHCTBA
1 BblgeneHus ero GyHKLMY;

® Cco3/aHue CBA3YIOLLMX 3€/1EHbIX 30H,
KOTOpbI€, C OZAHOM CTOPOHbI, CMO-
Co6CTBYIOT BM3yalbHOMY KOMPOp-
Ty, @ C APYroli CTOPOHbI, CBA3bIBAOT
pa3Hble GYHKLMOHAbHbIE 30HbI a3-
ponopTa.

zvt.abok.ru
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B APXUTEKTYPE
N CTPOUTEJIbCTBE
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UWHHOBALUWOHHBIE TEXHONOIMrN"

IHIEPCIIEKTHBBbI

BETPOSHEPI'ETHUKH
B COBPEMEHHOM CTPOUTE/ILCTBE

Uryn
- - -

;.I

IIpriMeHeHMe BO30OHOB/ISIEMbIX HCTOYHUKOB SHEPIUH Il SHeProcHabskeHUs
3[IAaHUH B COBPeMeHHBIX YCJIOBUSIX YyKe JABHO BOILIOIIAETCS B Pea/IbHOCTD. BbI-
6op Haubosnee 3¢pPeKTUBHOr0 BO30OHOB/IEMOI0 SHEPropecypca HeobxoIUM B
KaKIOM KOHKPETHOM C/1y4dae. PacCCMOTPUM MHHOBAIIMOHHBIE pellleHUs1, KOTO-
pble CyLIeCTBYIOT Ha CETOAHSIIHUI IeHb B 0671aCTH BeTPOIHEPIeTHKH.
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eBpPOMencKNX CTpaHax, B YacT-

HOCTU [JaHuu, reHepaums

3/IeKTPO3IHEPIrnM 33 CYHET UC-
No/b30BaHMA CUAIbl BETPA COCTaBAA-
€T 3HAYUTENbHYI0 U MOCTOAHHO pa-
CTYLLYIO A0 B 06LLel BbipaboTKe
SHEepPrun ANa 34aHUM Pa3NIUYHOTO Ha-
3HayeHuA. NoaobHoe aHeproobe-
crneyeHue ropooB M CéN pacnpo-
cTpaHeHo B [epmaHun, Hopserun,
DduHnanamm, CLLUA, a TakKe aKTuB-
HO BHeApseTcA B cTpaHax BocToka,
Hanpumep NHanm n Kutae. meeTtca
HEKOTOPbIN onbIT U B Poccuu.

Mpasaa, pasBuBaeTcA BETPOIHep-

reTMKa B OCHOBHOM Ha 6ase nponen-
JIepHbIX BETPAHbIX 3/1€KTPOCTAHL NN
(B3C), koTOpble paboTatoT No cxeme
LeHTpobexHoro cHabKeHua (KcTa-
TW, BCA CUCTEMA dHeprocHab»KeHusn
B MMpPE — LEHTPOOEKHOM CXeMbI).
[aHHble 3/1eKTPOCTaHUMN MOTYT BbITb
yOaneHbl oT NoTpebuTena aHeprum
Ha 3HauYMTeNbHOE paccTosHue. Takue
B3C, no Hawemy MHeHUIo, TeXHUYe-
CKM U MOPanbHO yCTapesnu, a TaKxe
npeacTaBAsOT ONAaCHOCTb A41A 3KO-
noruu.

Beddington Zero Energy Development (BedZED) — akokoMnneKkc B JloHgoHe

(BenuxkobputaHus)

Cdepbl npuMeHeHus

HbiHe CyLlwecTBYyOT OTe4YeCTBEHHbIE
aHeproapPeKkTUBHbIE TEXHONOMUU, KO-
TOpbIe NO3BONIAKT NPAKTUYECKU NO-
BCEMECTHO UMCNONb30BAaTb 3HEPTUKO
BO3AYWHONO NOTOKa AaXxe C HU3KUM
SHepronoTeHuManom (oTcyTcTBUE Be-
Tpa), BNAOTb A0 YTUAM3ALUMUN TENOTO
NOTOKa BHYTPW 3ZaHKA.

MpoeKT 3HeproobecneyeHus arpoTexHonapka

KOMGMHMpOBaHHOE npumeHeHune
YCTaHOBOK, paboTalowmx Ha pasany-
HbIX MUCTOYHMKAX BO30BHOBAAEMOM
SHEpPruu, No cxeme LLEeHTPOCTPEMMU-
TeNIbHOro 3HeprocamoobecneyeHus
I'IOTpe6VITe}1F| MOXEeT NBMEHUTb 3KO-
HOMWKY ropo0B 1 CEn.

Hawwu BEeTPAKUN MOXXHO YCTaHaB/1U-
BaTb B «A4E€KOPATUBHbIX N3/INLLECTBAXY,
Ha TEXHUYECKUX 3TaXKaX NN BbIHOCHbIX
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KOBbIX NMU/IOHAxX 34aHMA MOTyT pacno-

ToproBblii KOMMNEKC BbICOTOM 240 M NOCTPOEH CTpouTenbHol pupmoit Atkins N1araTbCA He TONbKO IMGTbI, NECTHUY-
B 2008 roay. ApXUTEKTYPHbI MPOEKT NPOLLEN NPOBEPKY HA COOTBETCTBUE 3KOMO- Hble NPONETbI U APYIUEe TEXHUYECKME
rMYECKUM CTaHAapTaM.

ToproBblil LLEHTP COCTOUT U3 ABONHbIX 6aLLeH, KOTOpble COeANHEHbI MeXay Co-
60V TpemMA BO34YLUHbIMW MOCTaMU. Ha KaXA0M TaKOM MOCTY YCTaHOBNEH BeTpore- YCTaHOBKM, 0COBEHHO B TOW YacCTw, KO-
HepaTop (CyMMapHasA MOLLHOCTb — 675 KBT). [lnameTp KaxKaon TypbuHbI COCTaBA- TOpas BbIXOAWT 33 NPeaenbl BbICOTbI
eT 29 M. Op1MeHTUPOBaHbI TYPOUHbI Ha CeBep, TaK KaK MMEHHO OTTYAa, CO CTOPOHbI
MepcnacKoro 3an1Ba, BeTep AyeT Hanbosbluee KoAMYecTBo AHEN B roay. 3A4aHunA.

BawHu no (])OpMe H3aNOMWHAT Hopa6nm, a Mexgy HUMun 06pa3yETCF| cBoero 3¢¢8KTVIBHO KOMIMJIeKCHOe UCnoJib-
poAa TYHHenb, Yepe3 KOTOPbIVi NPOXOAUT BO3AYLUHbIA S-06pa3Hbli NOTOK, YCKOpA-
eTCA M HanpaBNAeTCA B TYPOUHbI.

Jlio6oli BeTep, KOTOPbIV AyeT NoA YrioM B 45° K LLleHTPanbHOM 0cx, CO3A3€ET Be- BaJlaX pasyMHO pasmelaTtb rmapo-
TPOBOV NOTOK NEepNeHANKYNAPHBIA K TYPOUHAM, YTO YyBENNYNBAET UX MOTEHL AN 3/1EKTPOYCTaHOBKM HOBOTO THNa,
Nno BbIpabOTKe 3NEeKTPO3HEPrUnm.

BeTpoBble TypbuHbI paccymTaHbl H3 NPOU3BOACTBO OT 11 Ao 15% 3Hepruuy,
HeobxoamMon 6awHaM (1,1-1,3 MBT-4/rog). KonuyecTBa BblpabaTbiBaemol Npu BOJ, KOTOpPble MOTYyT CTaTb OCHOBHbIM
3TOM 3Heprum xsatuno 6bl 4nA 300 AOMOB B Te4eHne 04HOro roga. TypbuHbl pac-
CYMTaHbI Ha exeaHeBHOe Ncnonb3oBaHue Ao 50% oT Bcero paboyero BpemMeHu.

nomMmeLlieHnA, HO U 3HepreTuyeckne

30BaHMe pa3nyHbix BUD. Tak B noa-

YTUNU3IUPYIOLLME SHEPTUID CTOYHbIX

MCTOYHUKOM 3HeproobecneyeHus 3aa-
HWSA, @ BETPOYCTAHOBKM U CONIHEYHbIE
3/1€MEHTbI UCNO/Ib30BaTb KaK BCMNOMO-
raTesibHyto reHepaumio. Ecnm 3pgaHve
Y*Ke MOCTPOEHO U COOCTBEHHUKM He XKe-
NIAtOT U3MEHATL €ro 061K U KOHTYPbI
ON5 BCTPaUBaHWUA BETPO- U re/iMoycTa-
HOBOK, MOXHO BO3BECTU OTAE/IbHO CTO-
ALY SHEPreTUYecKyto cTeny ¢ Habo-
pPOM 3HEeproreHepupyLLUX YCTPOMCTB,
NpUYEm cnocobHyo obecneymTb sHep-
rmen He OA4HO 34aHWe, @ UX rpynny uau
OaKe Lenblii panoH.

Mprmepom KOMMNEKCHOTO UCMOJb-
30BaHMA B3 moxKeT cTaTb NpPOEKT
sHeproobecneyeHua arpoTexHonapka
(NoTowwmHCKnin paioH MocKoBcKoi 06-
NacTu), B KOTOPOM MPesoKeHbl Typ-
6V1HbI C TOPU30HTANIbHBIMM IONACTAMMU
Ha KpblWax 34aHni ¢ NoAAyBOM BO34y-
Xa OT BeHTunauuun. Kpome toro, npea-
YCMOTPEHO UCMO0Nb30BaHNE CTOYHbIX
BOZ, A/1A BbIpabOTKM TENIOBOW U 3NeK-
Tpuyeckoi aHeprun. NoaobHble noce-
NeHus c aHeprocamoobecneyeHmem
MOryT BbITb MaccoBO BHeAPEHbI Ha /to-
6011 TeppUTOPUN, faKe C HEKAYeCTBEH-
HbIMU 3eMIAMMU U CNOXKHBIMWU KIUMATU-
YeCKMMU YCNOBUAMM.

LleHTpocTpeMuTenbHOE
3HeprocHabxeHue 3gaHumn
PaszsuBaTb 3Hep|’0CH36)KEHVIe 3,EI,aHVIVI
npeanoYTUTE/IbHO NO CXeMe UEHTPO-
CTPEMUTENIbHOTO caM006ecnequvm,
T. €. COBMEeCTUTb I'IOTpe6MTerIH n nuc-
TOYHMUK reHepayum sSHEPTUN B OOHY
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cuctemy. Takasa cxema Nno3BOUT CO-
KpaTuTb 4,0 MMHUMYMa Heobxoau-
MOCTb B IMHWUAX 371eKTponepesay

M KPYMHbIX NOACTAHLMAX, @ Merano-
JINCbI U A pYTUe HaceieHHble NMYHKTbI
0cBO6OAMT OT MayTHHbI MPOBOAOB.

B poccuiickmx ropoaax BCE yauie
NpuUMeHsoT aHeprocbeperatowme
nporpaMmmbl ¥ BHeAPAT HOBble
3HeproadpGeKTUBHbIE TEXHONOTUMN.

B cTpOUTENILHOM KOMMIEKCE MAKCU-
ManbHan aHeprosadpPeKTUBHOCTb —
3TO camoobecneyeHne goma unu
Lesioro palioHa 31eKTPO3Hepruen
Ha oCcHOBe BO306HOBAEMbIX UCTOY-
HUKOB 3Hepruu (BU3). Mpu 3Tom BbI-
pabaTbiBatoLWMe SHEPTUIO YCTAHOBKM
OOJ/IKHbI pa3melLaTbeca B npeaenax
34aHuUA, TPYNNbl 34aHUIA UK He Aa-
Niee TeppuUTOpPUM painoHa. Makcu-
MaNbHbIN 3P EKT MOXKHO NONYUYUTH
NMWb OT KOMMJIEKCHOTO MUCMO/b30-
BaHMA Pa3/INYHbIX TEXHO/IOTUIA, pa-
boTatowmx 3a CHET npeobpasoBaHmUA
BO306HOB/IAEMOM 3HEPTUKN: BETPO-,
reano- U rMApPoycTaHOBOK, TeNO-
BblX HACOCOB M T. M.

PaccmMoOTpMM MHHOBALMOHHbIE peLle-
HWA, UCTOYHUKOM 3HEPTUU KOTOPbIX AB-
naeTcs BeTep — ABUNKEHME BO34YXa.

PoTopHble BeTporeHepaTopbl

Ha TeppuTOpUAX, PacnooXKeHHbIX

B rybunHe maTepuKa, HanpasaeHune Be-
Tpa HEMOCTOAHHO, 0OCOBEHHO B ropo-
[.aX, MO3TOMY MOKHO FrOBOPUTb TOJIbKO
0 NpeMMyLLecTBEHHOM CE30HHOM Ha-
npasneHun seTpa. Kpome TOro, B 3a-
BMCUMOCTM OT YA2/IEHHOCTH OT Mo-
BEPXHOCTM 3eM/IN BeTep BeAET cebn
no-pasHomy, Hanpumep, 4/ BbICOT

80 50 M xapaKTepHbl TaK Ha3blBaemble
pbiCKatoLwMe NOTOKU, 0COHBEHHO B rOpo-
Oax cpeau BbICOTHbIX 34aHUN.

OfHaKo 3TM NpobaieMbl peLuaroTes
npYMeHeHneM BETPSKOB BUHAPOTOP-
HOTO TMMNa — HU3KOCKOPOCTHBIX MasbIX
arperaToB C BePTUKa/IbHbIMU OCAMM Bpa-
LeHuA. BUHAPOTOpPHbIE TYpOUHbI (M M
noZo6Hble) UCNONB3YIOT BETEP /t060-
ro HanpaBAeHUs, HeB3MPasA Ha CKOPOCTb

BAWIHA TOWER SE1

Hebockpéb Tower SE1 B J/loHaoHe (BenukobputaHuA) BbicoTon 147 m (42 31a-
a) 060LWENCcA 3aKa34ymKam B 113 MAH GyHTOB CTEPAMHIOB. ITO O4HO U3 Ca-
MbIX BbICOKUX HU/bIX 34aHNI B 6pUTaHCKoM cTonuue. CTpouTeNnbCTBO 34aHMA,
rAe pacnonoMeHbl KBAPTUPbI, Mara3nHbl, PUTHEC-KNY6 N NAPKOBKA, OKOHYEHO
B 2010 roAy. Ha Kpblwwe 63aLHW BCTPOEHbI TPM BETPAHbIE TYPOUHbBI NO O M BbICO-
TON, paboTa KOTOPbIX MOKPLIBAET 8% BHYTPEHHUX 3HEPro3aTpaT. BcTpoeHHble
TYPOUHbI 34aHNA UMEIOT NATb, @ HEe TPU, KaK 3TO bbiBaeT 06bIYHO, NONACTEN, YTO
N03BOMAET 3H34YUTEIbHO CHU3UTb YPOBEHb LLIYMa 1 BMbpaumnu. BeTporeHepaTtopbl
paccymTaHbl Ha 19 KBT. A3poAMHaMNKA KOHCTPYKLMM CNI3HNPOBAHA TaKUM 06-
pa3oM, 4YTOob6bl BeTep BpaLLan TYpOUHbI C MAKCMManbHOM 3P GEKTUBHOCTbIO B Te-
YeHwue Bcero roaa. [inAa akoHOMUK 3Heprumn B 34aHnn Strata Tower ncnonb3yetca
eCTeCTBEHHaA BEHTUNALMNA N OKHA C YYYLLIEHHOM n3onAaumnen.

VOD
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BETPOTEHEPATOP WIND CUBE

MpomblwneHHble gu3anHepsbl J1A0-CnHb YeH 1 BaHb-Yn YaH pa3paboTtanu cu-
CTeMy BeTPAHbIX reHepaTopos noA Ha3eaHnem Wind Cube.

HOHCTPYKUMA COCTOUT N3 NONACTeR, reHepaTopa, TeNeCKONUYEeCKoro Bana, 3MeKT-
pUYECKOro pa3bemMa NUTaHWA U BbikNto4aTenaA. [insanHepbl CHNTAIOT, YTO KA AbIV
Wind Cube cnocobeH reHepnpoBaTb 21,6 KBT 3n1eKTpo3Heprum, a 15 Takux cuctem
CMOryT MPOM3BECTN [0CTATOYHO 3HEPrun ANA 0becneyYeHnn el CeMbU U3 YeTbIPEX

YenoBekK.

feHepaTop Wind Cube npukpennsaeTca K BHELWHEeN cTeHe 4oMa. Ero KOHCTPYK-
LIMA CXOMA C MYeNUHbIMKU coTaMu. Ha cnyyali 0cob60 CUNbHbBIX MOPbLIBOB BETPA
npeaycMOTPeHa BO3MOMHOCTb CKNaAblBAHWA NONACTEeN reHepaTopa, YTO MOBbI-

LI3eT ero HaAémHoCTb.

CaMbln ONTUMANbHbIN BapWUaHT ANA NCNO/1b30BaHMA TAKOro reHepaTtopa — Bepx-
HWe 3TaMun yrnoBblXx AOMOB, T.K. BETPAHbIe MOTOKN 34eCb UMEKT Hanbonee BbICO-

KMe noKkasartenu.

1 3aBMXPEHUA, HE OTK/HOUAKOTCA NPU Bbi-
COKMX CKOPOCTAX BETPa, HO TPebyIoT cre-
LMaNbHOTO TOPMOXKEHUS MW CUCTEMBI
3aKPbITUA MPUTOKA BO3AyXa. OTU Typ6u-
Hbl MPOM3BOAAT SHEPTUIO NPU LUMPOYa-
Lem CreKkTpe ckopocTeit, 6e3 ctabuau-
3auUMmM yCTaHOBKKU. Hanpumep, Hanbonee
W3BECTHbI KNaccuyecknn Tun — TypbuHa
CaBoHMyca, CamoCTapTytoLwas npu cia-
6om BeTpe. Takue arperaTbl HAUMHAOT
NPOV3BOAMTb SHEPTMIO MPU CKOPOCTU BE-
Tpa OT 2 M/C, 4TO NO3BO/IAET CKOPEe roBo-
pWTb 06 UCMONb30BAHMM SHEPTUN BO3AY-
Xa, Yem BeTpa.

OHU macwTabupyembl 40 601bLLMX
MOLLLHOCTEMN M HafEXKHO C/yKaT B Te-
YeHue AeCATKOB NET, NOCKONbKY UMe-
0T MUHUMYM ABUNKYLLMXCA YacTen, npu
3TOM NPOCTbIX U 1IETKO3aMEHSAEMbIX.
OueHb BaXKHO, YTO NOA06HbIE 3HEPro-
CUCTEMBbI IETKO Y TAPMOHUYHO BMUCHI-
BalOTCA B aPXUTEKTYPY 34aHUM, TEX-
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HUYECKUX COOPYKEHWUI U B LLEIOM
B aPXUTEKTYpPYy ropoga nam nocénka.

CpefHeronoBble CKOPOCTM BO3-
OYLWHbIX NOTOKOB B Poccum cocTaBns-
10T 0Kos10 4,5 m/c, a Ha BbicoTe 6osiee
100 m — npesbiwatoT 7 m/c. Ecam uc-
NoNb30BaTb €CTECTBEHHYO BO3BbILWEH-
HOCTb UK 34aHMe BbicoTOW 6onee 50—
100 m, ycTaHaBAMBaTb 3P PEKTUBHbIE
BeTpoarperaTbl, B OCHOBHOM BUHZAPO-
TOPHOTO TUMNA, MOXKHO NPAKTUYECKU
Ha NONOBUHE TEPPUTOPUN CTPAHDI.

Kak Bapu1aHT, BO3MOXHO obecneve-
HWe 34aHUI SHEPreTUYECKMMU CTENIaMMU,
BK/IOYAOLLMMM B Ce65 BETPOTYPOUHDI
BMHAPOTOPHOIO TUMA, C FTOPU30OHTaNb-
HOW OCbHO BPALLLEHWA, KOTOPbIE MPUKPbI-
BalOT HaNPaB/AOLLME Kanto3n. B conHey-
HbIX PErMOHAX 414 HarpeBa TEXHUYECKOM
BOZbl 1 BbIPabOTKM JOMNONHUTENBHOIO
3N1EKTPUYECTBA tOXKHblE BOKOBUHbI CTEN
M HEKOTOPbIE YacTN 34aHNA MOTYT ObITb

zvt.abok.ru

[ONONHUTENBHO CHABKEHbI COTHEYHBIMM
naHenaMu (CM., HaNPUMep, NaHeun, KoTo-
pble pa3paboTan akagemuk . C. Ctpeb-
KOB, 1 BbinyckaeT BUICX ¢ KM 2022 %).
HacTeHHbIe BeTpAHble
MUKpPOYCTaHOBKU

3apybexHana MHHOBALMOHHAA naes uc-
No/b30BaHMA SHEPTUN BeTpa — Npume-
HEHMEe MUKPOBETPAKOB, pasMell,aemMbIx
Ha cTeHax 3aaHui. MpaBaa, cxema Tpe-
6yeT 60/1bLLIOro KOIMYECTBA YCTAHOBOK,
4TO BbI3bIBAaET HEOOXOAMMOCTb UX Ae-
KOopupoBaHuA Ha dacage.

Cama ycTaHOBKa cuCTeMbl Npeaesb-
HO MPOCTa: KaXkAbli MoAy/b BETpore-
HepaTopa KPenuTcs K CTeHe 34aHusA
Tpems Wypynamu Uan aHKepHbI-

My 6onTamn. OLHOBPEMEHHO C 3TUM
BCE BETPOreHepaTopbl COeAUHATCA

B €AUHYIO CUCTEMY, A LLENYOK eUH-
CTBEHHOTO BbIK/IOYATeNs aKTUBU3UPY-
€T BCl0 CMCTeMY, HO Ans paboTbl 3ToM
cxeMbl TpebyeTcs ocoban apxXUTEKTY-
pa 34aHuA.

B 3aBMCMMOCTU OT CU/IbI BETPA U YPOB-
HA NOTpebieHNA 31eKTPO3IHEePrnn HEKO-
TOpble BETPOreHepaTopbl MOXKHO MO KO-
MaHZe CUCTeMbI yripaBaeHus youpatb
B CMeuuanbHble yraybneHuns 4o MoMeH-
Ta, KOraa cHoBa noTpebyeTca ux paborta.
HepocTaTku Te e, YTo U y Ntoboro npo-
nesNepHOro BeTPAKa: 3/1eKTPUYECcTBO
byaeT oo Tex nop, NoKa ecTb Heobxoau-
MO CU/Ibl BETEP U UMEHHO C HY}XHOM
cTopoHbl pacaga. Jpyrumu cnosamu,
BO3HMKAOT MHOTOUYMUCEHHbIE TEXHUYE-
CKME U TEXHO/IOTUYECKME C/IOKHOCTH,

a 3HEPrUK Ha BbIXOAE NOMYYaEeTCs MUHK-
MaJ/ibHOE KO/IMYecTBo.

Mamepuan nod2zomosseH noo py-
Kogoocmeom A. /1. AkoseHKo («MTK-
i306pemamesiby), Npu yyacmuu cmyoeH-
mos M®TU u MI'Yrl. e

0b ABTOPE

WUBaH HuryneHko - nH#eHepHbI
darynbTeT POCCUMINCKOro yHMBepcuTeTa
OpyH6bl Hapoaos (PYAH).
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3pARVIV

npUMeHaTb cornacHo CM 59.13330.2012 B kKabu-

Hax y6OpHbIX 418 MasioMOBMIbHBIX FPyNn Hace-
JIeHUs 06LLEeCTBEHHbIX Y MPON3BOACTBEHHbIX 34aHUN;
cornacHo CIM 35-113-2004 B repOHTO/IOTMYECKUX LLEH-
Tpax, AOMax CECTPUHCKOrO yX0/4a, XOCnMncax; cornac-
Ho CN 158.13330.2014 ans 34aHUIA U NOMELLEHNIA Me-
OVUMHCKMX OpraHu3aumin B nanaTtax Uau LWato3ax npm
nanaTax, a TaK)Ke BO BpayebHbIX KabnHeTax, KOMHa-
Tax U KabuHeTax nepcoHana, NpoLeaypHbIX, Nepesa-
304HbIX, B YOOPHbIX, BCMOMOraTe /ibHbIX MOMELLEHUAX,
B AETCKMX M MCUXMATPUYECKUX ManaTax; cornacHo CI
35-112-2005 B AOMax-UHTepHaTax obLiero TMna, ncu-

TepMOCTaTM‘-IeCKMe CMecuTeNIn peKoMeHA0BaHO
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KHUHHOE OBO3PEHMUE

[TonoskeHUs peKOMeHIAIIU I
«TepMocTaTUYeCKUe CMeCcHTe-
JIU B CUCTeMaX BomocHabKe-
HUS SKUJIBIX U 00IIeCTBeHHBIX
30AHUM» IpeHA3HAYEeHbI 1151
IIPUMeHeHUs IPU POeKTH-
POBAaHUM, MOHTaXXe U 3KCILIY-
aTalliy BHYTPeHHUX CHCTEM
BOIOCHAOKeHU S SKUJIBIX U 00-
IIeCTBeHHBIX 3JaHUMH.

XOHEBPO/IOTMYECKOro TUNa, CMeunasibHbIX OTAEeHUAX
B KMUJIbIX AYElKaXx.

CucTembl BOLOCHAOXKEHUA C TEPMOCTAaTUYECKMMM
cMecuTeNAMM 0becrnevmBatoT perynmpoBaHne 1 aB-
TOMaTMYEeCKOe NoaaepiKaHue TeMnepaTypbl CMeLlaH-
HOW BOAbl HA 3aL@aHHOM YPOBHE HE3aBMCUMMO OT U3Me-
HEHMA TaKMUX NMapameTpoB, Kak TeMnepaTypa ropsayen
M XONOLHOM BOAbI, X AAB/IEHWE N PACXOZ HA BXOAE
B CMecuTesIb. BMmecTe ¢ Tem NpMMeHeHMe TepmocCTa-
TUYECKMX CMEeCUTEIEN NMO3BOAET CHU3UTb PACXog, M-
TbEeBOW BOAbI M COKPATUTL NoTpebieHne TennoBom
3HEeprumn, 3aTpayMBaeMon Ha Harpes ropAaYer Boabl
B CUCTEME BOL0CHADXEHUA. @

zvt.abok.ru WHTepHeT-Mmara3nH www.abokbook.ru
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KOHIWUITMOHHWPOBAHUE
BO31YXA

B kHUre Muxauna I'puropbeBuda TapabaHoBa B OCTYIIHOU Hop-
Me H3JI0’KEHBI TEOPETHUYECKHE BOIIPOCH M ITPaKTHYECKHE aCIIeK-
Thl KOHTUIITMOHHPOBAHUS BO3IyXa.

M.T. TAPABAHOB

OHorpadus npeacTaBaa-
IVI eT cob0li aBTOPCKYO KHU-
ry 0 KOHAULMOHUPOBAHUMN. * KOHMHHOH"POBAH"E
MepBas YacTb MOHOrpadumn cocTont BO3AYXA

n3 AByx rna.. B rnase 1 «OCHOBHbIe No-
NOXKEHUA TEPMOAMHAMMUKIU BIAXKHOTO
BO3/4yXa» OCHOBHOE BHMMaHWe yaene-
HO i d gMarpamme BAaXKHOro BO3Ayxa.
Bo 2 rnase «CUCTEMbI KOHANLMOHMPO-
BaHMA BO34yXa» AaHa Knaccupukaums
CUCTEM KOHAMLMOHMPOBAHUA BO3AYXa;
npveeaeHbl NpUMepbl pacyéTa peannso-

BaHHbIX MPOEKTOB.

M3paHue agpecoBaHo NPOeKTUPOB-
WMKaM, Hanaa4ymMKkam 1 akcnayataum-
OHHMKaM CUCTEM KOHAMLMOHUPOBAHMA
BO3/4yXa, Hay4yHbIM pabOTHUKaM, npe-
nogasaTenAm, CTyAeHTaM BYy308B W acnu-

paHTam. @

3aKkas3arb KHUTY: www.abokbook.ru, +7(495) 621-80-48
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GREEN BUILDING

IMPORTANCE OF MATERIALS
FOR IMPROVEMENT
OF BUILDINGS ENERGY
EFFICIENCY

P.M. ZHUK

Materials employed play a special role in design of energy-efficient
buildings. They can carry out functions of energy development, keep
heat, and also provide a heat-shielding during the summer period.
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educing heat losses through

building structures, using

renewable power sources
and providing energy efficiency
of all functional systems including
engineering equipment are crucial
areas of energy-efficient buildings
design. In order to reduce heat
losses through building envelope it is
necessary to provide highly-effective
thermal insulation for all enclosing
structures, avoiding thermal bypasses
emergence, providing building
compactness and envelope air-
tightness. Other important areas of
energy-efficient buildings design are
controlled ventilation responding to
residents needs, utilization of solar
energy, highly-effective heating
equipment. Materials employed play
an important role in most of the
above-mentioned ways of improving
buildings energy efficiency. They
provide functions related to power
generation in environmentally safe
ways, keep thermal stability and even
take part in waste heat recovery during
summer heat protection.

In the context of power generation
systems, it is worth looking into
different material options for solar cells
as well as experimental prototypes of
algae building panels. Crystal silicon
has been a leader at the solar cell
panels market for decades. During
this period, as a result of researches
and developments silicon elements
efficiency was raised to 25 % (with
theoretical limit calculated on forbidden
zone width of 33 %). At the base of
photocell construction lays a contact
surface of two types of silicon. Positive
electrode is made of metal, acting
also as a stiffening fin. A metal base
directly contacting with silicon plates
acts as a negative electrode. The
panel can be constructed by uniting
photoelectric cells through cascade
or parallel connections. Efficiency
of commercial solar cells varies
depending on silicon atoms setting

Picture 1 (a) Experimental building face with panels in which algae grow
(b) Panels with algae in experimental building at the building exhibition in Hamburg

from 15-25 % in monocrystalline,
12-17 % in polycrystalline, 6-10 % in
noncrystalline. Combining silicon and
thin-film cadmium telluride (CdTe)
elements allows reaching efficiency of
8-12 %. Solar elements are also made
using copper, indium and selenium
(CulnSe2) as a solar cell, which is
related to chalcopyrite in crystal
structure. High efficiency of cells with
direct-gap semiconductor is reached
by forbidden zone optimization.
Furthermore, absorption rating of
copper-indium-diselenide and its

solid solutions Cu (In, Ga) Se2 have
maximal wide spectral band of sunlight
absorption, which allows to improve
and control phototransduction
efficiency over 20 %. Serious researches
are devoted to different types of
bases for thin-film solar elements
based on chalcopyrite. In particular,
glass bases are thoroughly studied
researches on utilization of metal and
polyimide films as bases are being
conducted [1]. Apart from researches
on introduction of new materials as

a base for chalcopyrite elements,
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experiments are being conducted
on utilization of new material for
batteries — compounds of perovskite
structure (for example, artificial
perovskite and lead halide or indium
gallium arsenide). Due to changes of
components composition it is possible
to change the width of forbidden zone,
which allows raising the efficiency of
perovskite elements. It is important
that proposed materials can be used to
successfully improve the efficiency of
known silicon elements. For instance,
perovskites use more short-wave
end of solar spectrum than silicon,
generating higher energy electrons.
Applying layer of perovskite on layer
of silicon it is possible to achieve
effect of capturing larger part of solar
spectrum. Such application can be done
using coevaporation method or ink-jet
printing [2].

Another way of using materials
able to generate power is shown by
developers from Germany. Algae in
specially designed panels of building
second face grow and breed until
harvest time, after which they are
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placed in a device where they produce
biogas during fermentation process. In
these conditions biogas output is much
higher than from plants growing in soil.
Furthermore, building face gathers
energy while absorbing the sunlight,
which is not used by the algae. This
energy is used for water heating or can
be stored in the building power saving
system through heat exchangers. Thus
appears a complex approach on energy
utilization, gathered by south-west
and south-east faces of experimental
building at the building exhibition in
Hamburg (Germany), its north-west
and north-east sides attract visitors
attention. This technology, however,
has many disadvantages. The
experimental building face (concept
designed by SPLITTERWERK, Label fiir
Bildende Kunst, Graz; Arup GmbH,
Berlin; B+G Ingenieure, Frankfurt;
Immosolar GmbH, Hamburg) and
panels in which algae grow themselves
are introduced at picture 1 (a, b).

The important trend in using highly-
effective thermal insulating materials is
a provision of their safety during the
whole life cycle. In particular, utilization
of natural renewable raw materials
becomes a promising direction of
thermal insulation materials and
components science in context of
environmental friendly materials.

At the heat insulation market apart
from straw and peat blocks, there

are also slabs and mats made of such
materials as cellulose fiber or flocks,
hemp, flax fiber, sheep wool, coconut
felt, reed, linen and even seagrass
posidonia Posidonia oceanica [3, 4].
Leaves and shoots of this marine

plant are washed ashore in autumn,
winter and early spring and amass

on beaches and along the shore

of Mediterranean sea and south
Australia in forms of bizarre balls size
from 2 to 10 centimeters. Previously
they were used as package material and
raw materials for coarse fabric. In North
Africa they were also used as roofing
material. Now it is suggested to use
fiber made from posidonia balls as an
effective heat insulating material with
average density 65—75 kg/m? and heat
conduction index 0,0388 W/m«K. Low
salt content (0,5-2 %) is an important
feature of heat insulating material
based on sea grass, because it defines
low water absorption and lack of
corrosive features. Evaluating the

life cycle of material NeptuTherm®
based on Posidonia oceanica

sea grass, researchers from the
Fraunhofer Institute for Chemical
Technology ICT (Pfinztal, Germany),

tell that primary energy consumption
on material production is around 37—
50 kWh/m?3 depending on implemented
technology. This, in opinion of the
material developer, prof. Richard Mayer,
shows that energy consumption on

life cycle of the material made on the
base of natural fibers is 30 times less
that its counterparts made from glass-
or rockwool [5]. Posidonia is spread
along the Mediterranean Sea shore, and
speaking of the Black sea, eelgrass (sea
grass — Zostera marina) can be widely
used for heat insulating purposes.

In Russia heat insulating materials
made from flax are becoming popular,
several trademarks exist in market (Tep-
MmoneH, dKoTepm, JKOTenInH, IKONeH-
dkonnart, Val-Flax, etc.). Flax fiber is
known to be a natural antiseptic. This
feature persists in material made on the
base of this fiber, and in combination
with high values of vapor permeability
allows this heat insulating material to
be used as a filter given corresponding
placement and utilization of matching
construction materials. Heat insulating
products made of flax can contain
binding components (like starch) or be
made without it. In this case flax fibers
can be combined by means of attrition.
The modern technology of making mats
from flax allows making the process less
power-consuming. At first, epidermis
and wood are removed mechanically
without separation of bast-fibered
strands, which allows to lower the
need in binding agent (only 2,5-5 % are
required). The important element of
this technology is mats aeroforming and
further thermal fixation. Aeroforming is
used instead of scribbling equipment,

TABLE 1 BASIC INDICATORS OF THERMAL INSULATING MATERIALS MADE FROM PLANT FIBERS

Materials on the base Materials on the base
. . . Slabs on the base
Indicator name of sea grass Posidonia of sea grass Zostera
- . of flax fiber
oceanica fiber marina fiber
Average density, kg/m3 65-75 25-85 25-34
Thermal conduction index, W/msK 0,0388 0,038-0,087 0,034-0,037
Vapor permeability index 1-2* = 0,4 Mr/ (Mey+l1a)
Thermal capacitance, J/kgeK 2500 1 550-1 700 1500
Flammability class - flammable F1
Flammability value F2** F1 =

* Complies with vapor permeability resistance index p, defined in accordance with the ISO 10456:2007 standard Building materials and products
- Hygrothermal properties — Tabulated design values and procedures for determining declared and design thermal values
** Fire safety class was defined in accordance with the DIN 4102 standard

56 SUSTAINABLE BUILDING TECHNOLOGIES

zvt.abok.ru


http://zvt.abok.ru/

a part of traditional technology

[6]. The most important indicator
of materials based on natural
fibers is their thermal capacitance.
This indicator directly influences
the thermal comfort of the room,
because of high thermal lag. In this
context, change of temperature in
rooms during both winter and summer
periods happens more smooth
because thermal capacitance of
materials based on mineral fibers is

approximately 800 J/kg-K. Table 1 shows

basic indicators of thermal insulating

materials made from plant fibers, which

allows to compare modern materials
when choosing one for certain project.

Trend of raw materials
base improving by using herbal
substances for heat insulating
materials is and outlook of insulators
market. At the same time it should be
noted that intention to use natural
raw materials, despite the safety of
heat-insulating materials themselves,
can have negative impact on the
environment. For example, production
of foam plastic from seed oil (like corn)
may require so many corn that it can
lead to deforestation and application
of numerous hazardous chemicals into
soil.

Raising energetic and environmental
efficiency of materials used for
thermal insulation is one of the
dominating trends of modern
building industry. Earlier it was being
told that air is the worst thermal
conductor (A = 0,022 W/m«K), but
nowadays there is an experience
of vacuum panels utilization. This
theory is based upon transition
to vacuum in gas using the Knudsen
effect. Transition to vacuum in gas
by lowering pressure occurs under
breaking conditions much more or
much less than unity for ratio between
gas molecule free path length and
cavity typical size. If gas molecule free
path length equals to size of cavity in
which the gas is contained (this can be

Pic. 2. New building in Munich (Germany) with the use of wooden planks
as a protection for vacuum insulation panels (photo by Lichtblau architects)

related to significant lowering of the
gas pressure), we can state that thermal
conduction is not about colliding
molecules. Thermal conduction in finely
dispersed powders and aerogels with
pores diameter of 10 m in comparison
with homogeneous solid bodies occurs
due to conductive heat transfer of hard
matrix, which forms a pore structure,
conductive heat transfer of gas in pores
and capillary, radiant heat transfer
between pores walls and through
convective hear transfer of gas moving
through the material pore structure
[7]. The last fact is confirmed by
researches of systems with closed and
open pores type, which demonstrated
lesser heat conduction of structures
with hermetical pores. Cellular material
heat conduction depends on number
of different factors, most important of
those are temperature, pores size, gas
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pressure within pores, reflecting ability
of capillary walls, etc. The main ways of
reducing heat transfer with the use of
gas, contained in materials pores, are
enlarging the length of gas molecules
free path by means of significant
decrease in pressure as well as reducing
pores size. At present, vacuum insulated
panels with powder filler made from
pyrogenous silicon dioxide (Vakuum-
Isolations-Paneele, VIP) which are one
of the most efficient materials for

heat insulation become more and more
widespread. Such materials are offered
by a large number of producers at the
market. These materials structure is
built upon thermos operating principle
and includes a core made from meso-
and microporous pyrogenous silicon
dioxide which is placed in a coat of
cloth made from fibers, for the sake of
shape and durability [8]. Pyrogenous
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silicon dioxide is pressed together

and covered in coating. Then air is
evacuated and elements are welded
together. The exterior coating consists
of films from metalized polymeric
material. Thermal conduction

factor of vacuum insulated panels is
0,0022 W/m«K. Such materials allow
creating building envelopes 8—10 times
thinner than walls built with the

use of regular thermal insulating
materials. For a long time, sensitivity
to mechanical impacts was considered
the main disadvantage of such panels.
Nowadays there are sandwich-systems,
which allow minimizing possible
physical damage of vacuum insulation
panels or performing fast replacement
of panels in case of efficiency loss

[9]. Picture 2 shows an example

of vacuum insulation panel utilization
for a new building, providing protection
for panels with the help of wooden
planks. Using wood allowed increasing
construction's heat conduction
resistance. In case of VIP-panels
getting damaged, such construction
allows to perform an easy replacement
of those. Comparing to traditional

thermal insulating materials, usable
house area increased by 15 m?
Picture 3 shows a new office
building in Munich made from concrete
with exterior heat insulation of VIP-
panels 20mm thick. Polyurethane foam
was used as a supporting material and
additional thermal insulation.
Radiation heat transfer
control is very important in the context
of increasing thermal insulation
efficiency. In particular, changes in
polystyrene foam plastics composition
led to significant reduce in heat
losses. Using extruded polystyrene
as a heat-insulating material has
already allowed reaching considerable
results in reducing construction's heat
conduction, but nowadays foamed
polystyrene with particles of graphite,
embedded in the thinnest cell walls is
used more often. Due to reflection
of infrared reradiation in cavity pockets
material with graphite particles can
provide heat conduction 20 % less than
common polystyrene foam. Through
lowering heat conduction it is possible
to reduce the usage of expensive
raw materials up to 50 %. Along with

reducing raw materials content it is
also possible to make the enclosure
structure itself thinner. With regard to
this, analysts of the TUV Rheinland audit
group (Cologne, Germany) performed
calculations of environmental efficiency
of the Neopor® material produced
by BASF company (Ludwigshafen,
Germany). These calculations showed
that per square meter of exterior
thermal insulation composite system
foam plastic with graphite particles
shows advantages in cost and
environmental impact with regard
to product life cycle compared to
rockwool thermal insulation [10].
Protection from thermal bypasses is
an essential part of providing thermal
protection for buildings. Such problem
must be solved at several levels:
geometry and shape of building,
configuration of abutments and joints,
system of attachment and breaching
of thermal insulation layers, etc. There
are such options for protection from
thermal bypasses as: installation of
additional enclosure structure thermally
separated from the main wall; thermal
separation of consoles and other

Pic. 3. New office building with exterior heat insulation of vacuum insulated panels and polyurethane foam (photo by Sascha
Kletzsch, Martin Pool)
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projecting elements. If building of a
single structure requires sustainable
costs, isolation of console elements (like
balcony slabs) can be performed using
special elements produced by Schock
company (Baden-Baden, Germany)
under the Isokorb® trademark. This
element allows organizing a barrier for
heat flow through console structure.

In the context of material science it is
especially important that it contains
specially processed steel with reduced
heat conduction index as well as the
above-mentioned polystyrene foam
with graphite particles. Steel elements
allow to transfer different loads from the
console part of structure to floor slabs
and other types of bearing constructions,
while foam plastic successfully performs
thermal separation of building envelope
from console elements. Uniting in a
single design solution, different materials
collaborate for the benefit of building
thermal protection.

Summer thermal insulation is a
modern trend in providing buildings
energy efficiency. This problem can
also be examined from the material
science point of view. Excessive
energy gained by heating building
structures in summer period can be
accumulated by components with
fluctuating phase state. For this
purpose BASF company proposed
paraffins in polymeric microcapsule,
which provides protection from leaking
of content outside and is able to adopt
changes in volume of content during
phase transfers, related to changes in
temperature. Since the temperature of
paraffins phase transfer is 23-26 °C, it
allows preserving freshness in rooms
when using materials with the addition
of this component. This, in turn, leads to
creation of comfortable environment in
rooms and considerable reduction
of conditioning costs. Pictures below
show examples of buildings, where
materials with Micronal® polymeric
microcapsules containing paraffin by
BASF company were used (Pic. 4, 5) [11].
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Pic. 4. Domestic building submitted for the Solar Decathlon competition in 2008

(photo from the catalog [11])

Pic. 5. School in Diekirch, Luxembourg ( photo from the catalog [11])

Picture 4 shows a photo of domestic
building from the Solar Decathlon
competition in USA, designed by
professor Manfred Hegger from
the Darmstadt Technical University
(Germany). The building is made from
lightweight wooden frames with
partial vacuum thermal insulation
and interior furnishing with the use of
gypsum wallboards with the Micronal®
component. The main goal achieved in
this project was providing comfortable
temperature in rooms at the level of
23 °C with active supply of solar energy
to the building.

Picture 5 shows a design of
school building, located in Diekirch
(Luxembourg), proposed by the
administration of civil engineering.
Steel containers were used as bearing
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constructions and the interior
furnishing was made with gypsum
wallboards with the Micronal®
component (cooperation of Knauf and
BASF companies). A goal to provide
thermal comfort in rooms without
active cooling was achieved.
Therefore, active role in improving
buildings energy efficiency is played
not only by architectural and planning
concepts, engineering systems,
structural elements and economical
and social approaches, but also by
material science aspects, which allow
finding unconventional solutions to
difficult situations which may arise
during design of new and rebuilding of
existing structures. In particular, putting
materials to good use helps to find
solution for such issues of principle in
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Sliding House in Suffolk (England)

thermal insulation as power generation
from alternative sources; formation of
thermal insulating layer from effective
materials with good environmental
specifications during their life

cycle; reducing thermal bypasses
number; summer thermal insulation,
etc. Approaches to solving

thermal insulation problems are, as a
rule, related to using new criteria (for
example, thermal capacity, comparison
of gas molecule free path length equals
with size of cavity, possibility of phase
transfer, etc.). Considering this, we
should look up to appearance of new
materials with unique features, which
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will allow succeeding in energy-efficient
buildings design and construction.
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Materials employed play a special role in design of energy-efficient
buildings. They can carry out functions of energy development, keep
heat, and also provide a heat-shielding during the summer period.
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Short history and background of
heat cost allocation in Germany
The First Decree on heat cost allocation
(HKVO) was put into effect on 1st of
March 1981. Main activator for the
decree was the first oil crisis in 1973.

At the moment of the issue of
HKVO c. a. 8,4 mio of flats have been
concerned and about 6 mio of flats had
already been equipped by allocation
devices. It means that actually the
mass equipment of the dwelling houses
with individual metering devices for
heat cost allocation started several
years earlier.

At that time as well as today the
expected energy saving potential of
heat cost allocation is 15 % ~ 20 %.The
decree covers heating and domestic hot
water provided by central systems. The
focus of the decree is not on fair heat
cost allocation but on the aspect of
energy saving.

Range of application of heat cost
allocation devices
According to HKVO, there are mainly
2 types of devices for individual
metering: heat cost allocators and
heat meters. Heat cost allocators in
their turn are also divided in 2 types:
evaporation devices (HKVV) and
electronic devices with electrical energy
supply (HKVE). HKVV are designed,
produced and approved in accordance
with the Standard EN 835; for HKVE
the main normative document is the
Standard EN 834.

Heat meters for the heat cost
allocation are directly measuring
the value of heating energy
consumption and must be gauged
every 5 years. Heat cost allocators are
measuring temperatures and calculating
the approximate value, proportional
to the heat emission of radiator, and
they need not be gauged during their
life cycle (typically 10 years). However,
the readings of individual heat meters
are used for the billing of heating
costs in the very same way as the units

of heat cost allocators. It means that

during the billing the total heating
costs of multifamily houses are always
allocated proportionally to the readings
of individual metering devices, either
heat cost allocators (“measuring” in
proportional units) or individual heat
meters (measuring in physical energy
units, kWh or kcal).

The choice of the convenient devices
for the building depends on the piping
of the heating system (vertical vs.
horizontal threads). In heating systems
with vertical piping (both in one-pipe
systems and in two-pipe systems) only
heat cost allocators can be applied.

In the appliances with horizontal
piping, when every apartment

has its individual input of heat supply,
it is possible to use heat meters as well
as heat cost allocators.

Electronic heat cost allocators
The construction of electronic heat cost

allocators includes following main units:

radiator temperature sensor, room
temperature sensor, processor unit,
display, battery, casing and seal.

The temperature of the radiator
or heat sensor is more or less close
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to the mean water temperature

of the radiator. But this is not the
case for the room sensor. At an
excess temperature of the radiator
of = 50 K, a typical room sensor
temperature is about 35 °C. Hence
this is a systematic deviation (for
each different type of radiator), this
temperature difference between the
heat sensor and the room sensor can
be used as a basis for the heat cost
allocation anyway.

At the same time, there exist
electronic heat cost allocators with
one sensor, which have only a radiator
temperature sensor. In this case
the ambient room temperature is
programmed into HCA as a
constant value of typically 20 °C.

The basis of measuring principle of
electronic HCA is physical dependence
of radiator heat output on the access
temperature of the radiator (so-called
radiator characteristic, see fig.1)

This diagram shows the characteristic
of a radiator with an excess-
temperature-exponent of 1,3 as a
typical and representative value. The
range of exponents for different types
of radiators is 1,25 ~ 1,35 (1,40).
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FIG.1. RADIATOR CHARACTERISTIC BASED ON 90 / 70 / 20 °C (60 K) Cus =1~ (8= 8,)/(8y5,, = B,), where (1)
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The characteristic of the counting
rate of electronic HCA is principally
following the radiator characteristic,
depending on the type of device (1-or
2-sensor mode) and the brand of the
heat cost allocator (fig.2)

Device exponents lower than the
typical radiator exponent of 1,30 are
often seen in order to pre-compensate
the heat output below the counting start

threshold that is not counted by the HCA.

FIG.2. ELECTRONIC HCA: DISPLAY CHARACTERISTICS

C-values and rating factors
The c-value is an expression for the
degree of thermal coupling of the
sensors to the detected temperatures
of the room heating system. It is
defined as a temperature ratio.

The c-value is used to calculate the
rating factor Kc

For the HCA with one sensor,
c-value is calculated according to the
formula (1):
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C,, is the c-value for one-sensor HCAs,

U, is the temperature of radiator
sensor,

ﬁRAD’m is the mean heat medium
temperature of the radiator,

U, is the reference (basic) ambient

room temperature.

For HCAs with 2 sensors, the
calculation formula (2) is the following:

c,=1-(8,,-9,)/(9,,,,.—5,), where (2)

RAD,m
C, is c-value for one-sensor HCA,
U, is the temperature of radiator

sensor,

U, is the temperature of room
sensor,

f}RADm is the mean heat medium
temperature in the radiator,

U, is the reference (basic) ambient
room temperature.

A typical value for c2 is about
0,5, which means that the sensor
difference is about half of the excess
temperature.

The better the contact of HCA’s
back plate to the surface of the
radiator is, the lower is the c-value
(fig.3; source: Minol, Manual for heat
cost billing).

In fact for all types of radiators in
the field the c-value (s) have to be
determined by competent bodies.
Regarding the huge amount of
different radiator types in the flats
this is a real challenge. But the long
time experience in Germany proves
that this challenge can be handled
properly.

C-value tests and other
measurements on HCAs in the HLK
laboratory are performed in 2 types
of test chambers: open test chamber
according to the DIN 4704-2 and
closed test rooms according to
the standard for radiator testing
EN 442.



When c-values are determined,
the further calculation of HCA
consumption units takes place.
Basing on the information of the
sensor difference in every time step
(2 ~ 4 minutes) the counting rate of
HCA is calculated by the algorithm of
the device using the total rating factor
K and another constant factor for to
get convenient values.

Counting rate =K« At *e factor

Total rating factor

K=K, Ko where

KQ = Qn/Qbasic and Qbasic = 1 kW
(typically);

K.=1/(1-c)", sothat At , =K_e

oAt

K, is given by the nominal heat output
of the radiator for 90/70/20 typically
and a reference value that typically is
defined to 1 kW.

Application of K, allows to consider
the nominal heat output and size of
the radiator. It means, for example,
that the readings of two HCA on
two radiators of different size with
different nominal heat output Q_
can be equal, but the consumption
units, corrected by Kq factor, will be

~———

=

different proportionally to the value
ofQ,.

Similarly, application of K_allows
considering better or worse thermal

contact of the sensors to the measured
mediums (heat medium in the radiator
and ambient air). For example, the
readings of 2 HCA can be equal on two
radiators with the same nominal heat
output, but of different type and with
different surfaces, and after correction

with K_value the total consumption
units will be different.

Unit scale vs. product scale
The term ,scale” has its historical
background from evaporators with their
real scales. That term is still used for
electronic HCAs.

Unit scaled HCAs have the very same
parametrization on each radiator. The
rating with the total rating factor K is

FIG.3. C-VALUE FOR A FLAT PANEL RADIATOR (LEFT) AND A PROFILED PANEL RADIATOR (RIGHT).
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DISCUSSION, ANSWERS TO THE QUESTIONS

- What is the accuracy of HCA?

Basically, the allowable limits of display deviation of
HCA are stated in the standard EN 834. But at the same
time there exist such a notion as correlation between
consumption units, measured by HCA, and real heat
output of the radiator. This correlation depends on many
factors, such as measuring principle of HCA, radiator
exponent (comparing to the HCA exponent), mass flow
through the radiator and other.

- Are there now at the market any models of HCA, which
are able to measure individual heat consumption in real
physical energy units (kWh or kcal)?

No, at the current moment no one of existing at the
market HCAs is able to measure the heating energy
directly over the whole range of varying mass flow and
supply temperature. But in future it possibly might be
achievable to find a reasonable accuracy for the ratio of
units to kWh for

FIG.4. RELATIVE HEAT OUTPUT ® (RELATING TO THE NOMINAL

HEAT OUTPUT) DEPENDING ON THE CONNECTION TYPE AND THE
MASS FLOW

» 2-sensor HCAs,

- individual adaption of the HCA exponent to each radiator
exponent,

- modification of the typical mounting in 75 % of the
radiator height to a lower position; this would have
to be investigated.

- How the situation with Bottom-top-same-end
connection of the radiator should be managed
regarding the mounting place of HCA

and c-value?

This type of connection of the radiator is incorrect, as it
was already mentioned in the report. Due to the thermal
buoyancy, the heat medium, supplied from the bottom,
passes only the first few sections of the radiator, and
the rest of the radiator remains cold. The productivity
of radiator with such connection is very low. But if such
connection is used in practice in spite of everything,
then c-value will be different, and it is necessary to make
separate tests to determine it.

Product scaled HCAs are more
convenient and transparent for
the users, as they can immediately
compare the values of all their
radiators in the flat.

@ T
At=60K Impact of the radiator connection
1,0 — — to heat output and c-values
0.8 7/ | In real practice, radiators can be
/ i ] —2 — 3 — 4 connected to the heating system by
0,6 /A several ways (fig.4; source: Bach, H. et
¢/ al., Low temperature heating).

04 Fig.4. Relative heat output ¢ (relating
02 to the nominal heat output) depending
' on the connection type and the mass

flow
0 02 04 06 08 10 12 14 16 18 20 m/m The impact of the two different
top-bottom connections on the
= L == 5 3 P heat output is negligible, but for the
> > > > - bottom-bottom-connections this is

done on the bill at the end of the billing
period.

Product scaled HCAs have
an individual parametrization on
each radiator. The display values are
already rated with the total rating
factor K and are at the same time the

consumption values. provided.
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Unit scaled HCAs may be more
convenient for the allocation and
billing companies, as they can put their
HCAs on the radiators in a property, fix
manufacturer, type and dimensions of
each radiator. The identification can be
done later until the first bill has to be

not the case as the curves 3 and 4 in
the diagram show. The reduction is up
to 15 %.

And as the temperature stratification
of the bottom-bottom-connections is
differing as well the c-values and Kc-
values are not the same as for the top-
bottom connections.

Conclusion: the connection should be
taken into consideration when radiators
are being identified and rated. ®
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DHEPITO2OOPEKTHIBHEBIE
SAAHMA

(KHUTA B MIATKOM ITEPEIIJIETE)

B kHure 10. A. Ta6yHm1/IKOBa, M. M. bpopgau, H. B. lIUIKHUHa
«DHeprosddeKTHBHBIE 3MaHUS» IIPUBEIEHBI OIIKCAaHUS Hauboee

M3BECTHBIX 3HEPro3ddeKTUBHBIX 3MaHUM, [IOCTPOEHHBIX B Pa3-
JIMYHBIX CTPAHAX MUPA B [IEPUOJ C 1972 I10 2003 TOJIBI: SKUIBIX,
0b11eCTBEeHHBIX, BBICOTHBIX, CIIOPTHUBHBIX, yueOHBIX, 60bHUY-
HBIX, & TAKKe TTOCEIKA FOPOJICKOTO TUIIA.

MaTtepuanom ans co3gaHusa KHUru
«3HeproadPeKkTUBHbIE 3OaHUA» NO-
CITYKWUJIN HAayYHO-TEXHUYECKME CTa-
TbU, peKSlaMHble bpoLuiopbl, MaTe-
puanbl u3 MHTepHeTa, noceLleHns
aBTOPaMM OMUCAHHbIX B KHWUIe 06b-
€KTOB 1 becebl C apxXMTeKTOpaMu,
WHXeHepaMu 1 sKcnyaTaunoHHU-
KaMu. PaccMaTpurBaloTcA apxuTeK-

tHMeckan Bubnuotexa HIN ABOK

TYPHbI€, UHHEeHePHble U TEXHOJ10-

Te

rMYeckue aHeprosdPpeKTMBHbIE
peweHus. MpuBeaeHbl Hay4YHble oc-
HOBbI MPOEKTUPOBaHMA 3Heproad-
GEeKTUBHbIX 30aHUN.

KHura «3HeproadpeKTrBHbIE 30a-
HWA» NpefHa3Ha4YeHa /A LWnpo-
KO0 Kpyra CreLnanucToB: apxu-
TEKTOPOB, MHHEHEPOB, HayUHbIX
COTPYOHWKOB, MPOEKTUPOBLLVKOB,
npenofaBaTesnien U CTYAEHTOB BbIC-
LUMX U cpeaHuX y4ebHbix 3aBefe-
HWI, NHBECTOPOB, CTPOUTENEN U
3KcnyaTaLMOHHUKOB.
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27 ceHTAbpA

«PerynupyioLan apMatypa npAMOro 1 HenpAMOro AenCTBUA.
OcobeHHocTv nogbopa v npemmyLiectsa obopynosanma ALJT»
29 ceHTAbpA
«[lporpamma AKSON-vent ana NnpoeKTMpoBaHNA CUCTEM BEHTUNALMM M OTONNEHNA
nog AutoCAD v BricsCAD. OcHoBbl paboTbl. HoBble BO3MOMHOCTU»
4 oKTAbpA
«[lprMeHeHMe 3HTaNbMMUHBIX PeKynepaTopoB Npy TeMnepaTypax HapyHoro Bo3ayxa —29...—55°C.
B CUCTEMAX NPUTOYHO-BLITAMKHON BEHTUNIALUNY
6 oKTAbpA
«Cncrema Meranpecc. MIHHOBaLMOHHaA TEXHONOr A COeAUHEHWSA CTAIbHBIX TPY6»

11 oKTA6pA
«CucTeMa wymonornowaiowen kaHanusaumm dBlue ¢ pacLumMpeHHbIMM BO3MOXKHOCTAMM
NPUMEHEHNA Ha 06 bEKTaX HMMOM N KOMMEPYECKOM HeBUKMMOCTU»
18 okTAbpA

«Lindab IMP Klima - cucTteMHble pelleHna KOHAMLMOHMPOBaHMA BO3ayXa
AnA 6accerHbIX COOPYHEHUN»

Yyactume becninartHoe.
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