ObecrneyeHne aHeProadPPEKTUBHOCTY

30aHW C MOMOLLBKO TEXHOMNOM
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OKOHOMMYECKAdA N 9KOJI0rM4yecKas Bblroga
3Ha4YnTENIbHAA 3KOHOMWS SHEPTI NN

OnTnMmnaaunsa sHepronoTpebneHns B
30aHUSAX O3HAYaAET, YTO SHEPrUg:

— NoTpebnseTcsa TONIbKO Torga, Korga
9TO OeNCTBUTE/IbHO HEOOXOAMMO;

— NOTPEBNAETCA TONBKO B peasibHO
HEOBXO0OMMOM OObEME;

— MICMNOJIb3YETCSH C MaKCMasIbHON
9P PEKTNBHOCTLIO.

i3aMeHeHne knumaTa 1 pacTywmin geduunTt pecypcos —
cepbe3Hble NpobieMbl Halero BpemeHn. Kpome Toro,
MHOIMe CTpaHbl OCTaTCS 3aBUCUMbIMU OT MMMopTa
aHeprun. K npumepy, B EBpocotose nmnoptupyetcs 50
% noTpebnseMon 3HEPTN N, OXKUAAETCS, YTO AaHHbIN
nokasartesnb K 2030 rogy gocturHeT 70 %. BoT noyemy
KparHe Heo6XoO4MMO CTasio NCMOb30BaTh SHEPTUIO C
MakcuMasnbHon 3pHEKTUBHOCTbLIO NPU YCNIOBUM MOJIHOMN
3alLnTbl OKpY>KaKoLLen cpenbl. OTO MOJIHOCTbIO COornacyeTcs
C NTO3YHroMm, BblABUHYTbIM EBponenckomn kommccmnem —
«Jly4ylle MeHbLUe, aa ny4ylue».

Bcnep 3a TpaHCnopToM 1 SHEPreTUKOW, KPYMHENLLM
noTpebuTenemM SHePrnm SBNSETCS CTPOUTENLCTBO. Ha
OTOM/IEHNE, KOHONLMOHVPOBAHME 11 OCBELLLEHNE XKISTbIX U
OMUCHbIX 3aaHU NPUXOANTCS NpUMePHO 40 % aHeprun,
noTpebNgeMon SKOHOMUYECKN Pa3BUTbIMI CTPaHaMW.
[1ooo6HbIN NoKasaTeb cO3aaeT NPEANOChIIKA A1
ONTUMN3ALNN UCMONTb30BAHNSA SHEPIN.

Ha eBponenckoM ypoBHE OaHHbI hakT Hallen OTpaXkeHue

B [InpekTnBe No sHepreTnyeckon apdeKTUBHOCTY 34aHMN
(2002/91/EC). OcHoBHOe TpeboBaHWe AaHHOW ONPEKTNBLI —
Hannune y 30aHns SHepreTM4ecKoro cepTudmkaTa ¢ geTanbHbIM
onvcaHnemM NoTpebuTenen aHeprum 1 aHaaM3oM NoTeHUManbHoM
SKOHOMUN. Peannaaums MeponpusaTui no BeiNOJHEHNIO
[VpeKTVBbI pernaMmeHTVpyeTcs PSaoM AeACTBYHOLLINX
eBpOnencKMx cTaHaapToB, HanpuMep, EN 15232, B N'epmaHun
OaHHbIM Bonpoc perynupyetcs ctaHpapToM DIN V 18599.

CuctemMbl MHTENNEKTYaNbHOIO yNpaBneHns 3gaHnem
MpVIMEHeHNe KOMMIEKCHbIX CUCTEM aBToMaTMU3aumn
30aHNA, NCNONB3YIOLLMX 0O beANHEHHbIE B €ANHYIO CETb
VIHTENEKTYasIbHble KOHTPOJIIEPb! Kak AN yNpaBneHns
OTAENbHBIMY MOMELLEHNAMU, TaK 1 (DYHKLMAMY BCErO
30aHng (OCBELLEeHVe, XXamto3u, OTONIEHNE, BEHTUNSALNS,
KOHAVLMOHMPOBaHWE 1 OPYyrne NHXeHepHbIE CUCTEMDI)
obecneynBaeT CyLLECTBEHHYIO 3KOHOMUIO SHEPrX Npur
MOJIHOM YO0BNETBOPEHNN TPebOBaHWIM 3aKa34KOB.
CTtaBwas M1mpoBbIM CTaHgapToM TexHonorusa KNX, Hapagy
c obecneyeHreM NOBbILIEHHON MMBKOCTU NPOEKTNPOBAHUS
1 peannsauum, BbICOKUM YPOBHEM BO3BpaTa NHBECTULMI U
MaKCVMasbHOW HaAEXXHOCTbIO, 06eCnevBaeT SHAUYUTESbHYHO
3KOHOMWIO BHEPTN.

[nsa onTumMunsaumm sHepronoTpebIeHNsa NPUMEHSIOTCS
pasnuyHble NoAxoadbl. B 3TOM nnaHe MHTEeNNeKTyanbHoe
ynpaBseHne 30aHNEM ABISETCA NPOBEPEHHbBIM PELLEHVEM
1 NPVBAEKaTENbHOW anbTeEPHATUBOM C YOEAUTE bHbIM
COOTHOLLEHVEM «3aTpaTbl-Bblirogax.

MpviBefEeHHbIE B 3TOW 6poLutope Lmdpbl, AaHHbIE U

hakTbl HAr94HO NOATBEPXXOAKOT BbICOKNA YPOBEHb
BO3MO>XHOCTEW MO ONTUMM3aLun, npedaraeMblX CUCTEMOMN
VHTENNEKTYa/IbHOro ynpasneHus 3aaHnem ¢ UCMosIb30BaHNEM
TexHonornn ABB i-bus® KNX.



HayuHble nccnegoBanmsa no KNX
«BO3MOXXHOCTW aHeprocbepexeHns
C NOMOLLbIO COBPEMEHHbIX YCTAHOBOYHbIX CUCTEM»

B 2008 rogy CTtpouTenbHO-OHEepPreTM4eCcKnin UHCTUTYT
YuunepcuteTa MNpuknagHeix Hayk B r. Bubepax nposen
ncecnegoBaHne NHOpMaLMOHHbBIX NICTOYHUKOB MO TEMe
«B0O3MOXXHOCTU 9HeprocHepexeHns ¢ NCNoIb30BaHNEM
COBPEMEHHbIX YCTaHOBOYHbIX cuctem». Mop
pykoBogcTBom npodeccopa MaptnHa Bekkepa Hanbonee
Ba)xHasd nHpopmauusa n umdposBbie NnokasaTtenm no
3HeprocbepexxeHnto 6bIM CBEAEHbI B OOLLMIA OKYMEHT.
PesynbTaThl uccnegoBaHus 6b111 ony6anKoBaHbI
FepmaHckon Accounaumen npon3BoguTenei
ANEKTPOTEXHNYECKOrO N 3NIEKTPOHHOIro 060pyfoBaHus
ZVEI (Zentralverband Elektrotechnik- und Elektronik-
industrie e.V.).

Mcxoaa ns npoaHannampoBaHHOM TEXHUYECKOWN

6a3bl, KOHKPETHas LLIMHHAsA cUcTemMa Unu cucTema
LIEHTPaNN30BaHHOIrO yNpaBieHs, MICNOoMb3yemMble ANs
OOCTUXKEHUS NOTEHUMANbHON SKOHOMUN SHEPTW, 9BHO He
Obln 0603Ha4YeHbl. TeM He MeHee, LUNMHHAaS TeXHO0rns
KNX ynomunHanacs vatle v, B 601bLLIVHCTBE C/ly4aeB, Kak
TEXHOMOrUs, onpeaensoLLas 3KOHOMULO.

Bbicokuve nokazatenu, OCTUMHYTble B HEKOTOPbIX
obnacTax, MOrnm 6biTb BbI3BaHbl PSAOM (hakTOpoB —
MHOTOMYHKLMOHATBHOCTBIO MPUIOXEHUI, OCOBEHHOCTSAMM
MNCMbITaHWI B MONEBbLIX YCIOBUSIX, Pa3NNYNGMU B

onucaHnn pyHKUWM 1 T.N. TeM He MeHee, NPOBeAEHHOE
nccrnenoBaHne He OCTaBNSAET HUKaKMX COMHEHUIA B TOM, YTO
VNHTENNEKTyalbHOE ynpaB/ieHre 3AaHNSIMN MOXET BHOCUTb
CYLLECTBEHHbIM BKNag B UX 9HEProadPEeKTUBHOCTb.




PesynbTaTbl nccnenoBaHus

AHanNn3 NHHOPMaLMOHHBIX NCTOYHVKOB HarI9aHO
OEMOHCTPUPYET CYLLECTBEHHbIE BOZMOXHOCTU

no onTUMU3aLNN, HarNpPaBIEHHOW Ha CHKEHWE
9HepronoTpebieHnst 3a CHET NPVMEHEHWSI COBPEMEHHbIX
WNHCTaNNSLUMOHHBIX CUCTEM:

CpepHurie 3Ha4yeHns aHeprocbepekeHusi, BbiIBEAEHHbIE N3 aHann3a Bcex

NCTOYHWKOB:
YnpaBneHne oTonfieHnemM NoMeLLeHNii: npwébn. 14 - 25 %.
ABTOMaTM3auUns OTOMNNEHNS: npwén. 7 -17 %
YnpasneHve xantosu: npuén. 9 - 32 %
YnpaBneHue ocBeLleHneM: npubn. 25 - 58 %: F
YnpaBneHne BeHTUNSAUNEN: npwbn. 20 - 45 %:

Takum obpasom, 6narogaps obLwmMmM Mepam no
onTUMU3aLMn N aBTOMaTU4ECKOMY ynpaBeHnto, CpeaHee
aHeprocbepexeHune coctasnget 11 - 31 %.

Ha nmarpamme HKe nokasaHbl MakcrMasibHble 3Ha4YeHNs
SKOHOMUM, BbiBEEHHbIE N3 aHaM3a NCMOb30BaBLUMXCS B
paboTe MHHOPMALMOHHBIX MCTOYHUKOB.

CHKeHne aHepronoTpebneHus 6narofaps NHTENNEKTyanbHOMY yNpaBfieHNo 3AaHNAMN U XXNNbIMU NOMELLEHUSMN
MakcumanbHble nokasaTenn n3 pa6OTb| «B0o3MOXKHOCTH 3Hep|’0C66pe>KeHVIFI C NMOMOLLBIO COBPEMEHHbIX NHCTa/INMALMOHHBIX CUCTEM»
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EBponenckunm ctaHgapT EN 15232
KnouyeBow BKJ1ag, B obecrnedyeHue
SHEProaddMEKTNBHOCTM B MMPOBOM MacLuTabe

CoBpemeHHOe 3aKOHOAAaTEIbCTBO CNOCOOCTBYET
NPOABVKEHNIO 9HEPTrO3(DPEKTUBHBIX TEXHOMOTMNI MO BCEMY
mupy. EBponencknn ctangapt EN 15232 («DHepreTunyeckas
XapakTepucTuka 3gaHnn. 3HavyeHne asTomaTnsauuu,
ynpaBfeHns n MeHegy)KMeHTa 3ganun”) obin paspaboTaH

1 BBEOEH B AENCTBNE COBMECTHO C €BPOMNENCKOMN
LOVpeKTBOM NO 3HEPreTMYECKMM XapaKTepucTmKkam
3paHun 2002/91/EC. B cTaHpapTe onvcaHa metoguka
OLeHKU BINSIHUS CCTEM aBToOMaTmn3auumn 1n ynpasneHus Ha

aHepronoTpebneHne sgaHun.

C 2T0W Uenblo BBOOSATCS YeTblpe knacca ahheKTUBHOCTH,

oT A no D. lNocne obopynoBaHns 3aaHns CUCTEMOM
aBTOMAaTU3aLUMW M KOHTPOSS, e NpucBaMBaeTCst OOMH U3 3TUX
KnaccoB. Bo3Mo)KHas 9KOHOMUS TEMNSIOBOW W 3N1EKTPUYECKOM
3HEPrun ONs KaXKaoro Kiacca paccymTbiBaeTCst MUCXoas

13 TMNa 1 HasHaveHusa 3gaHus. Nokasatenu knacca

C 1Cnonb3yloTcsa B Ka4eCTBE OMOPHbIX 3HAYEHUI Npn
CpaBHEHUM 3HeproadeKTUBHOCTN CUCTEM OPYrMX KacCoB.




Ha gnarpamme Hu>XXe nokasaHo pasnunyme nokasartesnemn
3HeproaddekTnBHOCTN Knaccos A, B u D oTHocuTenbHO
3HauveHun knacca C. K npumepy, B oucax knacca A
MO>XXHO 06ecneynTb aKoHoMUo A0 30 % TennoBon aHEPruu.

Knacc aHeproadhekTUBHOCTY cnuctem asTomartmsauum agarHuii (BAC) MoTeHumnansHas sKoHoOMUSA MoTeHumanbHas aKoHoMWs
cornacHo EN 15232 TennoBoit aHeprum ANEKTPMNYECKON IHEPrn
Odpuc LLikona Otenb Odpunc LLikona Otenb
A 0.70 0.80 0.68 0.87 0.86 0.90
0.80 0.88 0.85 0.93 0.93 0.95
CraHpapTHble CUCTeMbl aBToMaTu3auum
1 yripaBneHusi 3agaHmem 1 1 1 1 1 1
HesHeproaddeKkTnBHbIE CUCTEMBI
aBTOMaTU3auun 1 ynpaeneHusi 3agaHuem 1.5 1.20 1.31 1.10 1.07 1.07
MepeyeHb DYHKLNA N NX COOTBETCTBUE KNACCY SHEPreTUYECKMX XapaKTEPUCTUK
(paspen Tabnuupbl 1 ctangapta EN 15232:2007 [D])
i Otonnetue/ BeHTunsuns/ OcselLLeHne 3ateHeHne
i OxnaxpeHue noMeLLeHni KoHauunoHupoBaHe Bo3ayxa
- YnpasneHne oTaebHbIMI - PerynnpoBaHue pacxofia Bo3yxa B - ABTOMATINYECKOE YNpaB/eHie OCBELLEHVEM B - KombuHupoBaHHoe
MOMELLEHNAMN CO CBS3BIO MEXY roMeLLgHUY Mo NOTPEGHOCTY UK Mo 3aBMCYMOCTY OT IHEBHOrO CBETA yNpaBieHyie 0CBeLLe-
KOHTpOJIIEpamm CcUrHany Aardika npycyTeTems — ABTOMATUHECKOE YPaBIeHie G COb30BaHMIEM Hem/xanioan/ HVAC
- PerynnpoBarue TemnepaTypsl BOAbI B : — [lepemeHHas ycTaBka TeMnepaTypel [aT4vika NPUCYTCTBNS, Py4H. BK/1./aBTOM. OTKI.
CUCTEME OTOMNEHNS MO TeMnepaType B MPUTOYHOrO BO3yXa C KOMMEHcaLMel, — ABTOMATMHECKOE YIPABIIEHNE C UCTIONB30BAHIEM
nomMeLLeHnn 3aBUCALLEN OT TEMNI0BON Harpyskn [aTyvKa NpuUCyTCTBIS, PYUH. BKn./CBeTOpeWJ'I.
- MNonHas B3avMHas 610kMpoBKa paboTbl i — KOHTPOMb BAKHOCTY BO3AyXa B — ABTOMATUHECKOS YMPABIIEHNE C MOMOLLIO
CUCTEM OTONNEHNS 1N OXNaxKOeHNA NOMELLEHNN, a TakXXe BTXXKHOCTU [JaT4nKa npucyTCTBUS, aBTOM. BKJ1./aBTOM. OTKJ1.
MOMELLEHNI MPUTOYHOrO MW YAANSeMOro Boaayxa — ABTOMATUNECKOS YIIPABIIGHHE C MOMOLHO
[aTq/Ka MPUCYTCTBIAS, @BTOM. BK/1./CBETOPEry.
- Ynpagnexue OTANbHbIMM - PerynupoBarue pacxofia Boszyxa B - PyyHoe ynpasneHme 0CBELLEHEM B 3aBUCUMOCTY : — ABTOMaTU4ECKOe

MOMELLEHNAMI CO CBS3BIO MEX[Y
KOHTpONNIEpamm

- PerynvpoBaHyie TemnepaTtypsl Bofb! B
CUCTEME OTOM/IEHNS MO TEMNEPATYPE B
NOMeLLIEHNN

- YacTnyHas B3anmHas 610KpoBka
paboTbl CUCTEM OTOMNEHUS 1
OXN@XKAEHNS NOMELLEHMI (3aBUCHT OT
cnctemsl HVAC)

- ABTOMaTUYECKOE YNpaBeHe
OTe/MbHBIMY MOMELLEHVSIMIA C
NOMOLLIO TEPMOPETYIPYIOLLYX
BEHTINEN WM 3N1EKTPOHHBIX
KOHTPONNEPOB

- Perynuposarue Temnepatypbl BOAb! B
CUCTEME OTOMMEHNS C KOMMEeHcaLuel
TEMMepaTypbl HAPYXKHOTO BO3ayXa

- YacTnyHas B3ammHas 610K1poBKa
paboTkl CUCTEM OTOMNEHUS 1
OXNKAEHVIS MOMELLEHA
(3aBucKT oT cuctemsl HVAC)

- OTCyTCTBME ABTOMATAYECKOrO
yYrpaBeHst

- OTCyTCTBME PEryMpoBaHus
TemrepaTypbl BOAbl B CUCTEME
0TON/EHs

- OTCYTCTBME B3AVMOBNOKMPOBKI MEXTY
CUCTEMaMII OTOMNIEHNS 11 OXNAXKAEHUS
MOMELLIEHNS!

MOMELLEHMY B 3aBNCUMOCTY OT BPEMEHI
- [epeMeHHas ycTaBka TemnepaTyps!
MPUTOYHOIO BO3AyXa C KOMMEHcaLyel,
3aBUCSILLEN OT TEN0BOM Harpy3km
— KOHTpO/1b BNXHOCTV BO3[yXa B
MOMELLIEHUI, & TaKXe BNXKHOCTY
MPUTOYHOIO WAV YAANSEMOrO BO3yXa

- PerynupoBaHuie pacxofja BO3fyxa B
MOMELLIEHN B 3aBIICUMOCTI OT BPEMEHM

- MopfepxaHue NOCTOSHHOI TemMNepaTypbl
B MOMELLLEHI 110 YCTaBKe TeMMepaTypbl
MPUTOYHOrO Bo3ayxa

— OrpaHiygH1e BAaXHOCTI NPUTOYHOTO
BO3Myxa

- OTCyTCTBME PEryMPOBaHIS pacxoaa
BO3[lyxa B MOMELLEHNI

- OTCyTCTBME PEry/MPOBAHIA TEMMEPATYPbI
MPMTO4HOTO BO3ayXa

— OTCyTCTBME KOHTPOMS BNAXHOCTY BO3ayxa

OT [IHeBHOro ceeta

— ABTOMATIYECKOE YNpaB/eHe C NCMOb30BaHUEM
OaT4nKa npucyTCTBIUS, Py4H. BKJ1./aBTOM. OTKN.

- ABTOMATVYECKOE YNPaBNEHIE C CMOSb30BaHNEM
[LaTyvKa NPUCYTCTBIAS, PyYH. BKI./CBETOPEry/.

- ABTOMATYECKOE YNPaB/IeHe C MOMOLLbIO
Jatyvka NpuUCyTCTBNS, aBTOM. BK/1./aBTOM. OTKJ.

- ABTOMATIYECKOE YNPaBNIEHNE C MOMOLLbIO
[aT4/Ka NPUCYTCTBIAS, @BTOM. BKI1./CBETOPEry.

- Py4Hoe ynpasneHme 0CBeLLEHEM B 3aBUCUMOCTH
OT [IHEBHOrO CBETa

- PyyHoe BK/IOYEHME/BbIKNIOYEHME
- PyyHoe aummmpoBaHiie
- LleHTpanm3oBaHHOe OTK/MOYEHE

- PyyHoe BKAtoYEHUE/BbIKIOYEHE

YrPaBIieHIie 3N1eKTPO-
NPMBOJAMM Xanto3us-
JIEKTPONPUBOAAMI Xa-
I0313NEKTPONPUBOAA-
MU KarTioan

- PyyHoe ynpasneHvie
3NEKTPONPUBOLAMM
Xanmosu

- Mogbem/onyckanme
Xano3u BpyyHyio




Hay4Hoe nccnegoBaHme, BbIMOJIHEHHOE

Ha ocHoBe cTaHpapTa DIN V 18599

[1aHHbIE N PaKTbl, OTHOCUTENBHO MPUMEHEHNS LLUVHHOWN
TexHonornum ABB i-bus KNX B aBTOMaTv3aumm 3gaHni

B 2008 rogy YHuBepcutetom lNpuknagHbix Hayk B

r. Bubepax no nopy4vexuto ABB 6b110 NnpoBeeHo
nccnepoBaHne Ha TeMy «Bo3MOXXHOCTU aHeprocbepexxeHuns
1 3 PEKTUBHOIro NCMNONb30BAHUSA 3HEPrN Gnarogaps
NPVMEHEHWIO LUMHHBIX TEXHONIOMNIA U CUCTEM
aBToMaTm3aunmn 3gaHnine

HayuHbIl aHann3 adpekTneHOCTU KomMnoHeHToB ABB i-bus®
KNX Ha ocHoBe cTangapTa DIN V 18599 6b11 BbINONHEH

09 opuca C OTKPLITOM NAAHMPOBKOM, Kak KNacCuYeCcKoro
npvmMmepa NpUMeHeHus Ang 30aHng.

CtaHpgapT DIN V 18599 6bin paspabotaH KomnuteTom
ctangaptos DIN M'epmaHum ona cuctem oTonneHus,
BEHTUNSALMM 1 OCBelleHus. [JaHHbIM CTaHOapT BBEAEH B
[encTBYe B CBETe peannsauunm eBponenckon JupekTmssl

Mo 3HEepPreTMYecKnM xapakTepuctmkam sgaHun 2002/91/

EC. B 'epmanun nmerHo ctangapT DIN V 18599 asnseTtca
onpenensiowmM 4ns Bblga4n SHEPreTUYeCKNX cepTUdUKaToB
nna 3paHuin. HaunHaa ¢ 1 wiong 2009 roga, ons Bcex
HeXUSbIX 3aaHuii MepmaH HeobxoaMMOo Hanmymne
3HEepPreTMYecKoro cepTudurkara, eciv oOHM cOalTCs B apeHay
BMepBble 1M NOBTOPHO, U npoaatoTcy. Bnapensubl
30aHuN 0693aHbl MPefOCTaBNATb AaHHbIN JOKYMEHT

ntobor 3anHTEPECOBAHHOM CTOPOHE No TpeboBaHuto. B
006LLeCTBEHHbIX 3aaHnax obLien niowaaeto cabitle 1000

M2 3HEPreTUYeCKU cepTudunKaT AOJSPKEH HAXOONTLCS Ha
BUOHOM MecCTe.

[MoTeHumanbHas aKoHOMKS SHeprun Npun oxnaxgeHunn NMOMELLEHWNI C NCMONb30BaHeM aBTOMATNYEeCKOro ynpasnieHns xanaun®

ABTOMATNYECKOE YNPaBeHNe »astoau (C MOMOLLbIO
CYMEpPEeYHOro Aatuvika, NporpamMmmpyemMoro Tanmepa)

ABTOMaTV4ECKOE yNpaBfeHVe Xanosn (B 3aBUCUMOCTIN OT YPOBHS
€CTeCTBEHHOro OCBELLIEHVIS)

ABTOMATUYECKOE YNPaBfeHve )antosn (perynmposka yria nosopora
CTBOPOK B 3aBMCUMOCTY OT MOJIOKEHUS COHLA)

ABTOMATNYECKOE YMNPAaBIIEHNE XKaso3u (DerympoBKa NosioXXeH1ss CTBOPOK
B 3aBVICMMOCTV OT MOJIOXKEHUS COJTHLA MIIOC NMOAAEPKaHUE NOCTOAHHOM
OCBELLEHHOCTM MOMELLEHNS C KOHTPOIEM MPUCYTCTBUS B HEM toaew)

I I I | | | | | | | 1 %
0 10 20 30 40 50 60 70 80 90 100

B MoTteHuvanbHas 9KOHOMWS B CPABHEHUM C PYYHBIM YPaBIeHEM

*CornacHo nccnefoBaHuam YHusepcuteTa lMNpuknagHeix Hayk B r. Bubepax, PesynbTathl MCCNefoBaHMS BKIIOYEHbI B paboTy «Bo3MOXXHOCTIN

npu NCNoNb30BaHN KoMMoHeHToB ABB i-bus® KNX ansa npoduns aHeprocbepexxeHnst N 9 MEKTUBHOrO NCMNONb30BaHMSA aHeprun 6narogaps
“ochuc oTKpbITON NnaHpoBkK” (Mpoduab 3 [DIN V 18599-10:2005-07]) NPUMEHEHNIO LUMHHBIX TEXHOIOTUIA 1 CUCTEM aBTOMAaTU3ALMN 30aHU»,
B CTaHAAPTHOM 34aHnK (KNnacCcu4Yeckoe agMUHUCTPaTUBHOE 3haHne) C BbINOSHeHHyto B 2008 r. no nopy4yenHutio ABb.

nporpammon 53 1BP:18599.
YkasaHa noTeHuyanbHas SKOHOMUSI SHEPrUn.
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Cuctema ABB i-bus® KNX 6asupyeTcsa Ha TEXHOMOrUA

KNX, aBnsowenca MmpoBbIM CTaHAAPTOM A1 CUCTEM
WNHTENEeKTyanbHOro ynpaesnerHus sganmem (ISO/MOK 14543).
[anHasa cuctema ot ABB npegnaraet NOAHYIO IMHENKY
NPOBEPEHHBIX 3HEPTrO3IPMEKTNBHBIX MPOAYKTOB U PELLEHNI
019 BHOBb MOCTPOEHHbIX U Y>KE CYLLECTBYIOLLMX 30aHUN.

[1poBeadeHHbIE B pamMKax UCCAea0BaHVs pacyeTbl 1 aHan3bl
HarnNaQHO AEMOHCTPUPYIOT CYLLLECTBEHHbIE BOSMOXXHOCTW MO
3KOHOMUK SHEPTUM MPU UCMNONb30BaHUN LLUNHHbBIX TEXHOMOMAM
1 aBTOMaTU3aLMn 30aHni. YpoBeHb NOTEHLUMAabHON
3KOHOMWM 3aBUCUT OT UCMOb3YEMbIX (DYHKLIMIA NN NX
KOMBUHaLNIA.

O6wuin BbIBOA: AaHHOe nccnenosaHne NnogTBepanio
BO3MOXXHOCTb NOTeHLUManbHonm akoHoMum 0o 40 % aHeprum
B O(QUCHbIX 30aHMSX NPU 0QHOBPEMEHHOM UCMNOJIb30BaHNUN
HECKOJIbKNX (DYHKLIMA aBTOMaTUYECKOrO yrnpaBieHus.

BbiBoAbI NO pe3ynbTartam NpoBeAeHHOro NCCNefoBaHs MOXXHO 6ecnnatHo

ckayatb no ccbiike: http://www.abb.com/knx

[MoTeHumanbHas 9KOHOMUS SHEPrK NP aBTOMAaTU4YECKOM yrNpaBfeHnn ocBeLleHnem”

ABTOMaTU4YECKOE ynpaBrieHne ocBeLlleHnem (B 3aBNCMOCTN OT
NPUCYTCTBUS NItoAer B nomMeLleHnn, 6e3 ceeToperynposaHms)Automatic
light (occupancy controlled, dependent on brightness)

ABTOMaTM4ECKOE ynpasJieHne OCBeLLeHNEM (B 3aBUCKMMOCTY OT
NPUCYTCTBUS NIOAEN B NMOMELLEHWN, CO CBETOPEryIMPOBaHMEM)

ABTOMaTUYECKOe YNpaB/ieHne OCBELLEHNEM (MoAAepKaHe NOCTOSHHOM
OCBELLEHHOCTW MOMELLIEHWS C KOHTPOIEM MPUCYTCTBUS B HEM Jltoew)

ABTOMAaTNYECKOE YMNpaBieHne OCBELLeHNEM (MoAAeP>KaHe NOCTOSIHHOM

OCBELLIEHHOCTIN MOMELLEHNS C KOHTPOIEM NMPUCYTCTBUS B HEM Jtoaew

NKOC aBTOMATUYECKOE YNpaBieHVe Xano3n [peryImpoBka yria nosoporta
CTBOPOK B 3aBVCMMOCTU OT MOJIOXEHNS conHual) | [ [ [ I I I I [ I 1 %

0 10 20 30 40 50 60 70 80 90 100

B MoTeHyvanbHas SKOHOMUS B CPABHEHWN C PYYHbIM yNpasieHneM

*

CornacHo nccnepoBanuam YHusepcuteTa MNpuknagHeix Hayk B r. Bubepax, PesynbTaTthl CCNefoBaHUs BKKOYEHbI B paboTy «Bo3MOXXHOCTN

npu UCNoAb30BaHNK KOMMoHeHTOB ABB i-bus® KNX ona npoduns aHeprocbepexxeHns 1 ahPEKTUBHOIO MCMONb30BaHMSA aHeprun 6narogaps
“ohrc oTKpbITOM NnaHnpoBkn” (Mpodrnb 3 [DIN V 18599-10:2005-07]) NPUMEHEHWIO LLUVHHBIX TEXHOIOMNIA 1 CUCTEM aBTOMaTU3auum 3aaHnn»,
B CTAHAAPTHOM 34aHNK (KNacCcuyYeckoe adMUHUCTPaTUBHOE 3faHKne) ¢ BbINONIHEHHYto B 2008 r. no nopy4eruio ABB.

nporpammon 5S IBP:18599. YkazaHa noTeHumasibHas 93KOHOMUS aHEprin.



[1pakTnyeckune nccnegoBanmns Abb
Haw cobCTBEHHbIV ONbIT B peann3aunn oyHKUUN
noaaep»xaHnsa NoCTOAHHOM OCBELLLEHHOCTU

[MpakTnyeckn BO BCEN TEXHUYECKOW NuTepaType
yTBEP>XXAAETCH, YTO NofAep >KaHne NoCTOAHHOro

YPOBHS OCBeLLEHHOCTY obecrneynBaeT 3HAYNTENbHYIO
9KOHOMUIO anekTpoaHeprun. KomnaHua ABB nposepuna
NPaBUNbHOCTb AAHHOIO YTBEP>KAEHNS, BbINOSIHVB
CepuIo NCMnbITaHUn. VIamMepeHns NpoBOAUINCH B
afMWUHNCTPATUBHOM 3[aHUN C Y4E€OHbIMU ayanTOPUSMU.

B oTnuume oT TpaguUMOHHOIO BKIIIOYEHMS U BbIKJTIOYEHNUS
cBeTa, Nogaep>XaHne NoCTOAHHON OCBELLEHHOCTM

(B Hawmx mncnbiTaHnax: 500 nk) obecnevnBanochb
6naropapsi UICNOJb30BaHNIO ECTECTBEHHOIO OCBELLEHUS

N 0OMNOJIHUTENIBHOIO NCKYCCTBEHHOIO, C PeryanpyemMbsim
CBETOBbLIM MOTOKOM. PacxofoBaHue aHepruv Heobxoanmo
npu 3TOM TONbKO /151 OCBETUTENIbHbIX YCTAHOBOK.

NamepeHune 1, okta6pb 2008 1.

Y4ebHbI knacc, NepBbIt aTaxk, 06/1a4HbIN AeHb, OTKPbITbIE
Kanoau, NPoao/KUTENBHOCTb UCMbITaHui — ¢ 08:00 oo
15:30. MoTpeboBanocb AOMOAHUTEIbHOE OCBELLEHNE
2707 nk/4. BkntoyeHne ceeTa 6€3 aBTOMaTtMyeckoro
perynmpoBaHnsa npreeno 6bl kK noTpedaeHno 3750 nk/4.

MamepeHue 2, okTs6pb 2008 r.

KoHdepeHL-3an, BTOPOWN aTax, O4eHb NaCMypPHbINA AEHb,
OTKPbITbIE »Kao3K, NPOAOCSKUTENBHOCTb UCMbITAHUI —
¢ 08:00 go 17:00. NoTpeboBanochb AOMOIHUTENIbHOE OCBELLE-
Hune 2820 nk/4. BknoveHre cBeTa 6e3 aBToMaTU4eckoro
perynnmpoBaHng npueeso 6bl K noTpedneHnto 4500 nk/4.

PacyeT HE06XOAVMOro LOMONHUTENIbHOrO OCBELLEHNS:

PacyeT HE06X04UMOro [OMONHUTENBHOMO OCBELLEHNSA:

N3mepeHHas Heob6xognmoe NamepeHHas Heob6xoaonmoe

Bpems OCBeLLeHHOCTb" [0M. ocBelleHne Bpems OCBeLLEeHHOCTb" [0n. ocBelleHne
08:00 - 08:30 25 K 237 nk/4 08:00 - 08:30 12 nK 244 nk/y
08:30 - 09:00 90 1K 205 nKk/4 08:30 - 09:00 35 K 232 nk/4y
09:00 - 09:30 120 nk 190 nk/y 09:00 - 09:30 50 K 225 nk/4y
09:30 - 10:00 190 nk 155 nk/y 09:30 - 10:00 65 K 218 nK/4y
10:00 - 10:30 210 nk 145 nk/y 10:00 - 10:30 90 nk 205 nK/4y
10:30 - 11:00 140 nk 180 nk/4y 10:30 - 11:00 100 nk 200 nk/y
11:00 - 11:30 150 nk 175 nk/qy 11:00 - 11:30 140 nk 180 nK/y
11:30 - 12:00 180 nk 160 nk/qy 11:30 - 12:00 265 nk 118 nK/y
12:00 - 12:30 220 nk 140 nk/qy 12:00 - 12:30 350 nk 75 nk/y
12:30 - 13:00 200 nk 150 nk/dy 12:30 - 13:00 370 nk 65 nK/4
13:00 - 13:30 180 nk 160 nk/y 13:00 - 13:30 370 ik 65 nK/4y
13:30 - 14:00 170 nk 165 nk/qy 13:30 - 14:00 350 nk 75 nk/vy
14:00 - 14:30 120 nk 190 nk/4y 14:00 - 14:30 315 nk 92 nK/Y
14:30 - 15:00 40 nK 230 nk/4 14:30 - 15:00 265 nK 118 nK/v
156:00 - 15:30 50 K 225 nk/4 156:00 - 156:30 235 nk 132 nk/y
156:30 - 16:00 160 K 170 nK/y

16:00 - 16:30 100 nk 200 nk/y

16:30 - 17:00 87 Nk 206 nk/Yy

[MoTeHumanbHas 3KOHOMUS NS MOMELLEHNS: npnén. 28 %

* cpefHee 3Ha4YeHe 3a BPeMS MCNOIb30BaHNs
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[MoTeHumanbHas 9KOHOMMUS O NOMELLEeHNS: npubn. 37 %

* cpefiHee 3HayeHue 3a Bpems NCrnob30BaHns



1500

1000

-500

M3mMepeHHble 3Ha4eHIsi OCBELLEHHOCTM B UCCriedyeMoil naéoparopum [1K]

NamepeHne 3, okTab6pb 2008 1.

Jlabopartopusl, TPETUN 3TaXK, CONTHEYHbIN OeHb, OTKPbITbIE
»Kanoau, NPoao/IKUTENBHOCTE UcnbiTaHnn — ¢ 08:00 go
17:00. MoTpeboBanocb AONONHUTEBHOE OCBELLEHNE
1517 nk/4. BkntoyeHne ceeTa 63 aBTOMaTU4ECKOro
perynmpoBaHng npueesno 6bl K noTpebnernto 4 500 nk/4.

PacueT Heo6X04UMOro [OMNOSIHUTENBHOIO OCBELLEHNS:

N3amepeHHas Heobxopnmoe
Bpewmsa OCBeLLEHHOCTL" LoM. OCBeLLeHNe
08:00 - 08:30 7 K 246 nk/4y
08:30 - 09:00 21 1K 240 nk/dy
09:00 - 09:30 44 nK 228 nk/4y
09:30 - 10:00 147 nk 176 nk/y
10:00 - 10:30 217 nk 141 nk/y
10:30 - 11:00 265 nk 117 nk/y
11:00 - 11:30 352 nk 148 nk/y
11:30 - 12:00 371 nk 129 nk/y
12:00 - 12:30 429 nk 71 nk/y
12:30 - 13:00 633 nk 0 nk/4
13:00 - 13:30 458 nk 21 nK/y
13:30 - 14:00 547 nk 0 nk/4
14:00 - 14:30 1276 nk 0 nk/4
14:30 - 15:00 1263 nk 0 nk/4
15:00 - 15:30 1508 nk 0 nk/4
156:30 - 16:00 1830 nk 0 nk/4
16:00 - 16:30 1988 nk 0 nK/y
16:30 - 17:00 2000 nk 0 nK/Yy

[MoTeHumanbHas 9KOHOMMUS O NOMELLEeHNS: npnbén. 66 %

* cpefHee 3HayeHue 3a Bpems UCnob30BaHns

PesynbTatbl:
1. MNopgnaep>kaHre NOCTOSIHHOIO YPOBHS OCBELLEHHOCTU

obecneynBaeT 3HAYNTENbHYIO A3KOHOMUIO SNEKTPUYECKON
aHepruum.

. O606LieHHOE yTBEPXKAEHNE 06 YPOBHE SKOHOMUM

caenaTb 3aTpygHUTeNbHO. PeaynbTar 3aBucut

OT pasnuyHbIX (hakTOPOB, HaNpUMep, xapaktepa
€CTeCTBEHHOIr0 OCBELLEHNS, NIaHNPOBKMN NOMELLEHNS,
HanM4Yna cocegHUX 3aaHUA 1 T.M.

B nccneposaHunsax, npoeeneHHbix komnaHuen ABbB B
peanbHbIX YCNOBUSX, NOAAEP)KAHNE NOCTOAHHOIO YPOBHS
OCBeLLEHHOCTU Bcerpa obecneynBano SKoHoMUIo 6onee
25 % no CpaBHEHWNIO C PY4YHbIM yNpaBieHNeM.




OueBUOHbIN pPe3ybTaT
[1IpoBepeHHas SHEProadMEKTUBHOCTL 34aHN
c ABB i-bus® KNX

MTorn ncnbiTaHnii, oNnMCaHHbIX B AaHHOW Ny6nnkaumm,
OfHO3Ha4YHbl. HeCMOTpS Ha BO3MOXXHOE pacxoXxaeHue
OTAENbHbIX pe3ynbTaToB, obwas TeHaeHUns
HeonpoBep>XMMa:

— [lo cpaBHEHWIO C TPAAULNOHHBIMM
TEXHONOrVIAMU, NHTEeNNEeKTyalbHOe
yrnpaBneHne 3gaHnemM NpuBoanT K
CYLLECTBEHHOW SKOHOMUN SHEPTUN.

— YpoBeHb NoTeHUMaibHOW 3KOHOMWN B
3HAYNTESIBHOW CTEMNEHN ONnpenensaeTcd
XapakKTePUCTVKaMM 30aHNs U
NPOMUNIEM NMPUMEHEHNS.

— MakcvmaribHbI MOTeHLUman
SHEpProcbepexeHns goCTUraeTcd
NpU COBMECTHOM W1CMOJIb30BaHUN
Pa3/IMYHbIX PYHKLMK aBTOMaTU3aLMN.

— [NoTeHuyan 9KOHOMUM UCYUCNAETCSH
[eCATKaMW MPOLIEHTOB.

— KanutanoBnoxxeHusd B CUCTEMY
NHTENNEKTYaIbHOrO ynpaB/eHus,
Kak MpaBuIIO, H/KE MHBECTULINN,
HaMpPaB/IEHHbIX HA YaCTUYHYO
MOJEPHN3ALUIO CYLLECTBYIOLLEN
NHMPACTPYKTYPbI 30aHUS.

— [Nepuoabl aMopTU3aLMN OTHOCUTESIBHO
KOPOTKM 1 OObIYHO COCTaBNSIOT OT
OAHOro roga go NaTu nert.
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[Tprmep onTuMn3aumm 1
YnpaBrieHne OCBEeLLEeHNEM

Mepbl, npeanpuHUMaemMble Ot CH/DKEHUS
aneKkTponoTpebnieHns B 0h1MCHOM 30aHUN.

Ha nepBoM aTane ocyLLEeCTBNAETCA MOAEPHM3ALNSA CUCTEMBI
ocBeLleHUs. TpaanLUMOHHbIe 6aniacTbl MFOMUHECLEHTHbIX
namMn 3aMeHsII0TCS 3/1EKTPOHHbIMY. Bnarogaps aTomy
3HEpPronoTpebneHne TIMUHECLIEHTHbIX TaMMN CHUXKAETCS
npumepHo Ha 30 %.

Ona nansHenwen onTuMmuaaummn noTpetneHns sHeprim
[OMNONHUTENBEHO BBOAUTCS (DYHKLUMA NOAAEPKAHNS
MOCTOSIHHOMO YPOBHS OCBeLleHHOCTM. Llenb — obecneunTs
NMOCTOSIHHYHO OCBELLEHHOCTL PaBGoUnx MecT Ha yposHe 500
7K. CneumnanbHbIi 4aTYnK NOCTOSHHO OTCEXNBAET YPOBEHb
OCBELLEHHOCTM B NMOMELLEHNUN C Y4ETOM MHTEHCUBHOCTHN
6CTEeCTBEHHOrro cBeTa, PaboTbl CUCTEM COJHLE3ALLMUTHI
(>Kanoan, PosbCTaBHY 1 TA.), Jasee noslydeHHble OaHHbIe

aAHaJIM3NPYOTCA CBETOPEryATOPOM, KOTOprI7I BrocnegcTsnn

perynMpyeT CBETOBOV NMOTOK CBETU/BHNKOB. [laHHbIN
cnocob ynpaefeHnst NO3BONSET CIKOHOMUTL OT 28 Ao 66 %
3N1EKTPOSHEPI NN, PACXOAYEMOV Ha OCBELLEHME —

B 3aBVICMMOCTW OT BPEMEHW FOAa, MOrOAbl U PACMO0KEHNS

30aHns (CM. peaysibTaTbl NPaKTU4eckoro nccneposaqna AbBb

Hac. 10m 11).

HakoHel, MOXXHO ynpaBnsaTb OCBELLEHNEM, KOHTPOIMPYS
HaM4me Noaen B MOMELLEHMM C MOMOLLbIO AaTymka
npucyTcTBMs. B cnydae ecnun Moam BbILWAW, @ CBET HUKTO

He BbIKJTIOUNT BPYYHYIO, OH MOXET ObITb BbIK/IHOYEH
aBTOMaTNYeCKU. ABTOMATUYECKOE YNpaBfIEHNE OCBELLEHNEM
B 3aBMCUMMOCTM OT NPUCYTCTBUS B NOAEN 0becnednBaeT
OOMNONHUTENBHYO 9KOHOMUIO B 13 %.




BapwuaHT onTumunsauun 1a: BapwnaHT ontumnsauum 1b:

[Mopaep>xaHne NOCTOSAHHOIO YPOBHS OCBELLEHHOCTU C MCNOIb30BaHNEM [Nopaep>kaHe NOCTOAHHOIO YPOBHS OCBELLIEHHOCTN C UCMOJIb30BaHNEM
6annacta 1 - 10 B 1 py4HOro ynpaeneHnst OCBELLEHNEM. 6annacta DALI 1 py4HOro ynpaB/ieHVsi OCBELLEHVEM.
DALI
x x
Z Z
—l %2 X
h L h L |— LLnto3 J
Perynatop Perynatop :|
Bannact CBeTOWB'V Bannact =OCBELLEHNS LR/Ss Bannact CBeTOWB’, Bannact =0CBELLEHNS LR/S= DAL
CTBUTEbHbIN . CTBUTEbHbIA . |' DG/S —|
1-10B| | para iy || 1-108 DAL e LEU DALI 3/

PyyHoe ynpaBneHue PyuHoe ynpaeneHvie D
ocBelleHnem US/U D oceelleHmem US/U

BapwaHT ontummnsauun 1c: BapuaHTt ontumunsauun 1b:*
[MNopaep kaHne NOCTOSAHHOIO YPOBHS OCBELLEHHOCTM C MCMOIb30BaHNEM [MopaeprkaHne NOCTOSHHOMO YPOBHS OCBELLLEHHOCTY C MCNOb30BaHNEM
6annacta 1 - 10 B 1 py4HOro ynpaBneHms OCBELLIEHNEM. 6annacta DALI 1 py4HOro ynpaBfieHus OCBELLEHNEM.
KNX
x
b
192
KomHarHbm koHTposinep RC/A
C MoflySIeM peryisitopa ocae- L AxTvBaTOp BbI- o
LLIEHMS, MOAYJIEM aKTVBaTopa P B T
BLIKIIIOHATES 1S/ CBETOPEry IATOPa Bannact A CWCTBMZ Bannact | KiiosaTens/ceeTo- |
Cretone: 1 MOAY.IEM GUHAPHBIX BXOAOB 1-108 oA 1-10B perynstopa SD/S
Bannact - | |bannact
CTBUTEJIbHbIN
10BN ey || 1OB

T

3
/\

PyuHoe ynpaeneHvie
ocselleHvem US/U D

Py4dHoe ynpasneHve

ocselleHvem US/U 5
* B paHHOM BapuaHTe AJ15 U3MEPEHIst OCBELLIEHHOCTY CBETOHYBCTBUTESTbHBIN AaTHMK He TPeby-

€TCs, a PErynATOp OCBELLEHYISI BETPOEH B AaTHMK MPUCYTCTBIS. SHaYeHNs 419 CBETOPEryn-
|poBaHVs nepepatoTest Hepes LuHy KNX Ha akTviBaTop BbiktoHaTess/ceeToperynstopa. B 6o-
J1e€ KPYMHbIX CCTEMAX STO MOXKET MPUBECTU K BO3PACTAHMIO CKOPOCTU NEPeaaYu AaHHbIX Mo
nmHvn KNX. YnpasneHue ocBeLLeHVeM B 3aBUCUMOCTU OT MPUCYTCTBUS JIOAEN B MOMELLIEHN
BO3MOXKHO TaKXKe 11 /19 BapUaHTOB C Harpy3akoit DALI 1 KOMHATHbIMI KOHTPOSUIEPaMM.



[Tprmep onTumMm3aumm 2
YnpaBreHne »xanosu

BapwuaHT onTnmusaumn 2a:
YnpasneHune »kantosu ¢ Lefiblo ONTUMasnbHOro
NCNONb30BaHNSA AHEBHOro cBeTa

CurcTeMbl XXanto3n UCMob3YTCS B 30aHUAX B OCHOBHOM
0151 3aTEHEeHUA U 3alLnTbl OT CoMHeYHoro ceeta. OHM
npefoTBpaLLaloT nonagaHne npsiMbiX COTHEYHbIX Jyden Ha
paboyve mecTa.

YnpaeneHue xanosun ¢ NOMOLLbIO crieyuansHoro Mogyns JSB/S:
onTUManbHOE NMPOHVKHOBEHME HAPYXKHOIO CBETA C MUHMMabHbBIM
ocnennsowmnm adheKToM o6ecneyrBaeTCcst PEryanpoBKON NOMOXKEHNs
Kaso3n B 3aBMCYMOCTM OT MOJIOXKEHUS COHLA 1 NPaBUIIbHbIM YoM
noBOpOTa CTBOPOK.

YNpaBasas xano3n, MOXXHO perympoBaTe KOMMYeCTBO
€CTeCTBEHHOro CBeTa, MOMNaAatoLLEro BHYTPb MOMELLEHNS.
Takum 06pa3om, Mexay ynpaBaeHNEM UCKYCCTBEHHbIM
OCBELLEHNEM 1 YNPaBIEHMEM >Ka03M CyLLLEeCTBYET NpsiMast
B3anM0O3aBNCKMOCTb. Ecnn NP 3aKPbITbIX Xasllo3n B

ouce CTaHOBUTCS CIIMLLKOM TEMHO, TO BK/IHOYAETCS CBET,
KOMMEHCUPYIOLWNA HE[OCTaTOK OCBELLEHHOCTU. HO, Npun 3ToM
cucTemMa OCBELLEHMS HAYMHAET MOTPEDBNSATL 3NEKTPOIHEPT IO
B [IHEBHOE BPEMSI, KOr[a BMNOSIHE JOCTYNHO eCTECTBEHHOE
ocBellleHne. bonee ahheKTUBHBIM PELLIEHNEM ABNSETCH
aBTOMaTUYECKOE PErynpoBaHne yria NnoBopoTa CTBOPOK
XKasto3KM C y4eTOM MOJIOXKEHNS COMHLA.

>Kano3sn packpblBatoTCst POBHO HACTOJIbKO, HACKOJIbKO 3TO
HeobxoaMMo A1 nonagaHns B MoMeLLeHNe 4OCTaTO4YHOro
KonmyecTBa AHeBHOro ceeta. C MoMOLLbIO CBETOOTPaXKAOLLMX
CTBOPOK MOXHO 06eCcneynTb paccerBaHe CBETOBOIrO
noTokKa Ha NOTOJIOK 1 NPefoTBPaTUTL NOsIBIEHNE GINMKOB.
KomnnekcHoe NpuMeHeHe Takoro peLleHns ¢ PyHKLMEN
noaaep>XxaHns 3afaHHOro YPOBHS OCBELLLEHHOCTI NMO3BONSET
CYLLLECTBEHHO 3KOHOMUTb 3/1EKTPO3HEPIMt0. o pesybTaTtam
YMOMSIHYTbIX BbllLE UCCeaoBaHWin, aBToMaTUYecKoe
ynpaBrieHne »anosu 1 NoAAep>KaHne NoCTOAHHOrO

YPOBHS OCBELLLEHHOCTM MNJIOC yNpaBfeHre OCBELLEHEM

B 3aBMICUMOCTM OT NPUCYTCTBUSI B MOMELLEHNN IIOAEN,
obecneurBaeT NOTeHUMabHYO 3KoHOMUIO A0 40 % no
CPaBHEHWIO C PYYHbIM yNpaBieHNeM CUCTEMON OCBELLIEHMS.




BapwunaHT ontummnaauun 2b:
YnpasneHue xxano3u ana nognepxaHusg
onTUMasnibHOro MMKpokKnMaTa

B pamkax Bonpoca 0 NoBbILLEHWN 3HEPrO3MDEKTNBHOCTHU
30aHUI, yNpaBieHne »Xan3n UrpaeT HEMaTOBaXKHYIO POJb

B NOOAEPKaHWM KOMGOPTHOro MUKpoknMaTa. Cuctema
WNHTENNEKTYaIlbHOIO YNPaBNEeHUs Xasko3n OKasbliBaeT

3P (PeKTUBHOE BO3OENCTBIE HA yNpPaBAEHE MUKPOKIMMATOM
30aHug, obecnedyrBas CTabuabHOE 1N ONTUMU3UPOBAHHOE
noTpebneHne sHeprun. Hannydlwive pesynstaTbl 4OCTUrAOTCS
npu 06befVHEHUN B €4NHYI0 CETb CUCTEMbI YNPAaBEHUS
XKan3n 1 CUCTEM yNpaBieHUst MUKPOKIVIMATOM MOMELLEHUN.

3aKpbITble Xato3n Ha hacagax KXKHOW CTOPOHbI 3AaHNA B
NeTHee BpeMs NpenoTBpallaT HarpeB NOMELLEHNI, SKOHOMS
TEM CaMbIM 3HEPruo, KOTopas MOXXeT NOHaa40bnTbCS A5
oxNaXXaeHns pabounx 30H. MO Xe BCE NponcxoauT
HaobopoT. B 870 Bpems roga B NOMELLEHNE OONMKHO
nonafaTk Kak MOXXHO 60/IbLLIE COTHEYHOrO Tena, 4YTo
npvBeneT K 9KOHOMUM SHepPrum, PacxXo4yeMon Ha OToneHmne
MOMELLIEHNN.

B o6oux cnyydaax Heob6xoamMmo CBA3aThb yrnpaBeHne
MUKPOK/IMMATOM C MOMOLLbIO »KasKo31 C NPUCYTCTBMEM
ntogen B nomelleHnn. Noka B HEM KTO-TO paboTaer,
NPVIOPUTET O0/HKEH OTAABATbCH YNPaBAEHWIO XKako3n B
3aBVICUMOCTM OT ECTECTBEHHOIO OCBELLEeHVS. OTO KacaeTcs,
B YaCTHOCTW, pabo4mx MecT Ha 6a3ze K, LWKObHbIX
MOMELLEHNN 1 KOH(PEePeHL-3anoB. Bce akTnBaTopsbl

»xanoan ABB i-bus® KNX nmetoT ctaHgapTHYO QyHKLMIO
aBTOMAaTNYECKOro yNpaBieHNs OTOMIEHEM/OXTaXKAEHNS
nometleHuin. na ontuMmsaummn Ncnosb3oBaHns AHEBHOIO
CBeTa MOXHO 3a[eNCTBOBaTb AOMNOHUTENBHbIN MOAY/Tb
ynpaeneHus xanoaun JSB/S. Mo peaynbtatam nccnenosaHum
YHuBepcuteTa lNpurknagHeix Hayk B r. Bubepax (cm. c. 8),
ynpaBneHne MMKPOKIMMATOM C UCMOSIb30BaHNEM >Kasto3K
NO3BOIAET COKPATUTb PACXOL 3/IEKTPOSHEPT UM CUCTEMON
KOHAOMLMOHMPOBaHNS Bo3ayxa Ha 30 %.

BapwaHT ontTumunsauun 2b:

X
=z
X
I. AkTVBaTOP J | Axktusatop L Mogyns
[ BblkToqaTesns/ ] Xanoam ynpasneHus
CBTOPOIVITOPA = = JA/S  Toxaniosn JSB/ST
SD/S
[Haruvk
Bannact Bannact [uvratens [Bviratess|
npuCyTCTBUS
1-10B 1-10B Kanoau Kanosn
PW/A
Va 7 O 7
= 7 L 7
= 7 L 7
= 7 L 7
S A ya = = /[ L [/
L [ L [

Py4yHoe ynpaBneHne ocBeLleHNEM
1 xano3n US/U D




[Tprmep onTumMmadaummn 3

OTonneHne, BEHTUNAUNS, KOHOULWOHPOBaHWe

Ha TexHn4eckune cnctembl perynmpoBaHuns Temnepartypsbl

N KayecTBa BO34yXa B MOMELLEHUSX NpUxoanTcs
MaKcumasbHasi fofs NoTpebieHns aHepruu.
CoOTBETCTBEHHO, 9TO NpefnonaraetT U MakCmasbHble
BO3MOXXHOCTM MO 3KOHOMUU. HenpasusbHasa paboTta

3TUX CUCTEM MOXKET NMPUBOAUTL K JOPOrOCTOSLLMM
aHepronoTepsM. HepronoTpebaeHne MOXXHO CYLLECTBEHHO
YMeHbLNTb 6narogaps onTUMU3aunm apxXuTekTypbl 1
NAaHWPOBKN 3L0aHUN, a TaKXXe TEXHOIOMMN MOHTaxKa
obopypoBaHus .

[MpUMeHeHe HTEeNNEKTYaNbHOro yrnpaBieHns 3aHnem no
TexHonorum ABB i-bus® KNX gaet BO3MOXHOCTb YMEHbLIUTb
3HepronoTpebnerne, obecnevmBaeT NPOCTOTY MOHTaxa
KOHTPOJIbHO-U3MEPUTENBHOro 060PYA0BaHNS 1 MO3BONSET
Nerko 3afaBaTth 1 NoAaepXMBaTh ONTUMasbHble NapaMeTpbl
MUKpOKMMaTa. B cnydae onMTenbHOro oTCyTCTBUS Ntoaen
B MOMELLEHNN, OAaTYNK NPUCYTCTBUS, NCNOb3yeMblin ONs
yrnpaBfeHns OCBELLEHVEM NMOMELLEHVIS, NepekoYaeT
KOMHATHbI TEPMOPErYNSTOP B PEXMM OTCYTCTBUS JIIOAEN.
OTO NO3BOSISET SKOHOMUTL SHEPIUIO, 3aTpayMBaeMyto Ha
OTOMMIEHVE N OXNAXKAEHNE MOMELLEHNS.

Kak nokasbiBaeT MPakTUYECKUIA OMbIT, CHKEHME
TemnepaTtypbl BO3ayxa B nomelleHun Ha 1 °C moxxeT
YMEHbLINTL NOTPebieHne TeENIOBOW sHeprn Ha 6 %. Ecnn
npv OTCYTCTBUM NIOAEN B MOMELLLEHUM TeMMNepaTypa Bo3ayxa
noHmxaeTcs Ha 3 °C, TO 3KOHOMWS TEMIOBOW SHEPTM
cocTaBuT 18 %. MNMocKoNbKy TemnepaTypa, Kak Npasusio,
N3MEHSeTCs MeANEHHO, TO AaHHbIV BUA YNPaBaeHWs Nose3eH
TONBKO ANS Cayyasd NPOOO/KUTENBHONO OTCYTCTBUA NIOAEN B
NOMELLEHUN.

HanbHenliee cOepexxeHne sHeprm MoXXeT obecneymTb
onmcaHHas BblLLe d)yHKLI,I/Iﬂ CE30HHOTI O ynpaBJieHWs XKaJlto3u
(cm.c. 161 17).

B ka4ecTBe 3/1eMEHTOB aBTOMATUYECKOro peryimpoBaHus
015 NOAAep KaHVS 3a4aHHON TeMnepaTypbl B MOMELLEHNN
MNCMONb3YIOTCS KNanaHbl ¢ anekTponpusoaom (ST/K)

C HENOCPeACTBEHHbIM NoaktodeHrnem Kk KNX, nnm
TepmoanekTpuyeckue npueoabl (TSA/K), 6ecllymMHO
yrnpaBfsiemMble C MOMOLLIbIO 3/1EKTPOHHbIX akTueaTopoB (ES/S).
Bo nsbexkaHne 6ecLienbHOro pacxofoBaHns SHeprv Bo
BpeMsi MPOBETPVBaHNSA MOMELLLEHNS, PENYNPYIOLLIME KanaHbl
aBTOMaTUYECKN 3aKPbIBAKOTCH, KOrAa OTKPbIBAETCH OKHO.
[aHHble 0 NONOXKEeHWN K1anaHoB MOryT ObITb NepenaHsl Mo
KaHany obpaTHON CBA3M B Ka4eCTBe CBeAEHUN O MOTPEebHOCTH
B OTOMJEHUM UV OxNaxaeHun. B pesyneTarte, 3Ha4eHus
BbIXOLAHOW TeMnepaTtypbl 1 pacxofa A5 COOTBETCTBYHOLLNX
CUCTEM MOTYT ObITb YCTAHOBJIEHbBI COMTACHO TEKYLLMM
TpeboBaHVAM.

ECTb KTO-HMUBYOb B MNMOMELWEHWNN?

— NopaeprkaHrie NOCTOSIHHOrO
YPOBHS OCBELLEHHOCTM

— ABTOMaTn4eckoe
yMpaBieHNe Xanoan
(B 3@BMCMMOCTU OT
MOJSIOXKEHUS CONHLIA)

— MNoppepyxaHvie TeMnepaTypbl
BO3[yxa B MOMELLEHWN
L0151 pEXMMa MPUCYTCTBS
nopen

oA —

— BbIkntoyeHve ocelLeH s

— ABTOMAaTNYECKOE OTOMEHVE/
OXNaXAeHe + ynpaBrieHve
»Xanosun

— MNopnepykaHvie TeMnepaTypbl
BO3[yxa B NOMELLEHWN N5t
pexvma oTCyTCTBUS NIOAeN




Ecan ona perynnpoBaHus TeMmnepaTypbl 1 Ka4ecTsa

BO3yXxa B MOMELLEHNM MCMOMb3YIOTCA BEHTUASTOPRbI UK
haHKOWbI, TO MU MOXHO ynpaBnaTh Yeped KNX ¢ noMoLLbio
akTnBaTopa harHkomna (FCA/S).

TexHonorua ABB i-bus® KNX npegnaraet wmpokume
BO3MOXXHOCTM ONTUMN3ALNN B HOBbIX 1 PEKOHCTPYMPOBAHHbIX
30aHVaX 6narogapsa 00 beAMHEHNIO BCEX MHXXEHEPHbIX CUCTEM
B eOMHYIO CeTb.

PacueTbl, Ha KOTOpPbIX OCHOBaH EBponencknin ctaHoapT
EN 15232, ybeamntenbHO NoATBEPXKAAT AaHHbIN haKT,
OEMOHCTPUPYS MNOTEHLMAIbHYHO SKOHOMWIO TEMI0BOW
aHeprum (cMm. c. 7).

YnpaBneHue n ontuMmnaayus

BHenpeHve Mep no onTuMmn3aumm pacxofoBaHNs aHeprin
3(hhEKTUBHO TONBKO B TOM CJlydae, eciiv Bbl obnagaeTe
MHopMaLmelt o peasibHOM NOTpebeHN SHEPrOpPeCyPCOB.
LLIMHHBIM aganTep cyeTHMKa aneKkTpoaHeprun ABB

i-bus® KNX ZS/S npenocTaBnsieT BOSMOXHOCTb OLIEHKN

1 BU3yanmsaumnm 3Ha4eHu, N3SMEPEHHbIX CHETYNKaMN.
HanbHelwee npoasxeHne TexHonorum KNX ceasaHo ¢
MNCMNOb30BaHNEM 3/IEKTPOHHbBIX CHETHMKOB SNEKTPOSHEPTUN.
OTBETCTBEHHOE NNLO MOXKET JIEFKO CHUTLIBATH NMOKa3aHUS
CYETHMKOB 1 MPUHMMAaTb OnepaTuBHblE MEPbI MO ONTUMMU3aLLUA
pacxo40BaHUS SHEPTUN.

CeHcopHbii gucnnent Busch ComfortPanel®
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ONIEeKTPOHHbIE CHETHNKM S1EKTPOIHEPrM Yepes WinHHbIA agantep KNX ZS/S
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[Tpnmepbl peanuaaunmn peweHnn Abb
TexHonormna ABB i-bus® KNX ycTaHaBnvBaeT
HOBblE CTaHOAPTbl 3PPEKTUBHOCTU

CpepHssa wkona Besay B Bopansbepre, ABCcTpus:
CHWXeHne aHepronoTpebneHus ¢ 160 go 25 KBty

ABB i-bus® KNX npumMeHseTcsa ons ynpasieHns OCBELEHNEM
LLIKOJIbl C UCMOJTb30BaHNEM OaTHMKOB MPUCYTCTBUS, AATHYMKOB
HaPY>KHOM OCBELLLEHHOCTU 1 MPOrpaMMnpyeMbIX TanMepoB.

OKOHOMUS TEMTOBOM 3Heprnm obecnedrBaeTcsd 6narogaps
pEerynnmpoBaHuio TeMmnepaTypbl BO3A4yxa B MOMELLEHNAX

C MCMONb30BAHMEM LIEHTPANIbHOrO TanMepa 1 CUCTEMbI
BY3yanm3auum.

YnpaBneHne »xan3au noay4mao NoNoXnTeNbHble OT3bIBbl CO
CTOPOHbI YHYUTENEN U YHEHUKOB, MOCKOJIbKY MCMOIb30BaHNe
aBTOMAaTNYECKOr0 3aTEHEHNS YCTPaHWUI0 HEOOXOANMOCTb

B U3INLLIHEM OTOMJIEHNN MOMELLLEHWN, YTO oBecneyvnno
OLLYTVIMbIN KOMOPT.

CocTosiHME BCEX MOMELLEHUI KOHTPOIMPYETCS 1
oTobparkaeTcst Ha LieHTpaslbHOM MOCTY ¢ nomoLbo KNX.

Bnarogaps npumeHeHnto TexHonornn ABB i-bus® KNX un
MOAEPHM3aUmn 06NLIOBKM 30aHNS, HA CErOOHAWHNA OeHb
eXeroHoe sHepronoTpebaeHne LWKObl COCTABNSET YyTb
bonee 25 kBT4 Ha KBagpaTHbIN MeTp — Ha 84 % MeHbLUe, YeMm
paHbLue!

YuebHbi LeHTp B HekkapremiwoHae, bapgeH, M'epmaHuns:
CoKpalleHne aHepronoTpebneHns Ha ase TpeTn
[Tocne noxxapa B 2003 r. y4ebHbI LeHTP 6bla
PEKOHCTPYMPOBAH MO CTaHAaPTy NaCCUBHOrO Aoma.

O6Las nnowaab HOBOrO TPEXSTAXKHOIO 30aHUst COCTaBASET
nopsaka 14 000 M2. Y4ebHbI LeHTP BKAOYaAET B cebs 206
NOMeLLLEHN, 42 13 KOTOPbIX — KNacchl 1 51 — noMeLleHus oas
cneuyanbHbIX 3aHATUN.

LLnHHas cuctema KNX cocTtouT 13 14 nuHMin, 06beanHALLIMX
B 00LLEel CNnoXXHOCTN 525 koMnoHeHToB KNX.

CneumanbHble QyHKLMN:

— YnpaB/ieHve OCBeLLEeHeM No Tanmepy

— [aTurkn NpucyTCTBUS B Tyanertax

— KOHTpOb »Kano3un ¢ PyHKLMEN aBTOMATUYECKOro
ynpaBneHus OTONIeHNEM/OXNaxaeHeM (eCN NOMeLLeHVe
He MCMNOJb3YETCS, Xaslto31 OCTAOTCH OTKPLITEIMU B 3UMHUI
nepwoa 1 3aKPbITbIMU B IETHWI)

APXUTEKTYPHbIE PELLEHNS B COYETaAHUN C HTENEKTYaslbHbIM
ynpassieHnemM CHU3nIn SHepFOI'IOTpe6ﬂeHVIe HOBOIo 3aaHn4
nprMepHO 0o OHOW TPEeTn OT NpeXXHero 3Ha4eHn4.
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LleHtp ABB B OpeHce, OaHus:

akoHomus 13 % sHeprun 6narogaps
npumMmeHeHnto TexHonorum KNX

TpexaTaxxHoe 3gaHne cocTouT 13 123 nomeLLeHn.

LLInHHas cuctema KNX coctonT U3 14 anHuin, 06beanHAoLLMX
645 komnoHeHTOB ABB i-bus® KNX.

MomMnmo aBToMaTN3aUnn CNCTEMbI OTOMJTIEHNA (BaBI/ICI/IMOCTb
OT NPWUCYTCTBUA NOAEN, PErynNpoBaHmne No BpemeHu),
ocoboe BHMMaHWe 6bI/10 yAeneHo Noanep KaHuto
NMOCTOSIHHOI O YPOBHS OCBELLIEHHOCTN.

PesynbTaTbl OQHOro ropa sKcniayaTtauum gokasanu:

B opucax ¢ OTKPbITON NAAHUPOBKON MOXXHO YBEPEHHO
roBopuTtb 0 13-NPOLEHTHON 3KOHOMUMN INIEKTPOIHEPTUM.
[Ons KOHTponupyemoro o6bekTa 3To o3Ha4aeT
eXxefgHeBHY 3KoOHOMUIO 29 KBT4Y nnun 110 py6. (npn
Tapude 3,8 py6. 3a 1 KBTu).

My3sen “Arte Moderna” B PosepeTo, VTanus:

9KOHOMUS 28 % aHeprun 6narogaps NPUMEHEHUIO
TexHonornm KNX

Mysel npeacTaBnsaeT OOHY N3 LIEHHENLNX SKCNO3ULMIA
COBpemMeHHOro nckycctea tanun. TexHonorua ABB

i-bus® KNX ncnonb3yeTcs B OCHOBHOM ANS yNIpaBaeHNs
ocBeLleHneM. OYHKLIMN KOHTPOS BKIOHAIOT aBTOMATUYeCKOoe
yrnpasieHve OCBELLEHNEM, NCNOIb30BaHVe TaMepoB 1
CBETOBbIX CLIEH.

Mocne BHeapeHunsa TexHonornn KNX 8 2007 r. aKoHOMUS
aHeprum coctasuna 28 % no cpasHeHno ¢ 2006 r.
ExxemecauHoe cokpalleHne pacxoga aHeprum pasHo 38 000
kBTu.

3a nepBbili rog npumeHeHus cuctembl KNX my3sei
caKoHomun no4vTtn 80 000 €.
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OCHOBOMOMNOXKHUKM TexHonormm KNX
ABb — MmnpoBown nuoep B NPOM3BOACTBE CUTOBOIO
obopynoBaHUA, MPOAYKTOB U TEXHOJIOTUIA 019 aBTOMaTU3auumn

'pynna ABB ocyuiecTBnseT cBoto aesTenbHOCTb noyTty B 100
CTpaHax Mmpa 1 HacumTbiBaeT nopsanka 100 000 cny»xalimx.
Bo Bcex chepax oedarenbHOCTN — SHEPreTuKe, Nepenade u
pacnpefeneH sHeprmn, aBToMaTuaaLmm NporMsBoOACTBa

1 TEXHOSIOMMYECKMX MPOLECCOB, POBOTOTEXHUKE — ABB
obecneyvrBaeT CBOVM 3aKas4nkam BO3MOXKHOCTU MO
MOBbILLEHUIO 3PMEKTUBHOCTIN NCMOB30BAHNS SHEPrN C
OAHOBPEMEHHbBIM CHVDKEHEM BPEOHOrO BO3AENCTBUSA HA
OKPY>KatoLLyto cpeny.

B ocHoBe Haluen komneTeHumn nexnT 30-NeTHUA OnbIT B
06/1aCTU HTeNNeKTyaslbHOro yrnpasneHus 3gaHuamn. Mol
3aHMaeMcs pa3paboTKoM, MPOM3BOACTBOM U ANCTPUOLIOLMEN
LIMPOKOr0 aCCOPTUMEHTA YCTAaHOBOYHbIX CUCTEM AN 30aHNN.

PasBunTre n coseplueHcTBOBaHWE TexHonornm ABB

i-bus® KNX nemMoHCTpupyeT n3obpeTaTenbHOCTb U
camooTaaqy UHXXeHepHOro nepcoHana Hallen KoMNaHum.

ABbB 3aHnmaeT Beaylee nonoxerune B Accoumaumn KNX

— opraHusaunn, obbeamHaoLLen 6onee 200 MUPOBbLIX
npoun3BoanTeNen, CNoCoBCTBYIOLMX NPOABVKEHWIO CTaHAapTa
VIHTENEKTYasIbHOMO yrnpasnerHus 3gaHnem KNX.

MpenctaBnas ABB i-bus® KNX, Mbl npeanaraem nepenosyto
N NEePCNEKTUBHYIO TEXHOIOMMIO, 3a4aBas HOBbIE MUPOBbIE
TeHAeHUMN B JaHHOW obnacTu.

Bonee nogpobHas nHhopmauus o TexHonorum ABB i-bus® KNX npepcrasneHa Ha

Hawewm canTe: http://www.abb.com/knx

/A i rligrrst Db ©ondrol (1) - s ValLage Prudunts and bystrom, - Wndows Inlertwt, Prplorer - ]
[ S— b.om EIETEN | £
o Favkes i 08 bengert g ool 60 Lom vt ||

ABB )

Offsregy A7 ABB Produsct Gulde  Indusiess and uliltes  Serace Gusde  Conmtact Dweclony

Froduct Chsde » Low Voliage Froducts and Sysiesa  Imsfligers tafiding Control (RKI
Smart Home and Inteligent Building Contral (KNX) =
ABE | buv® KHX s the intefligent installation system that meets the highest W Products & Senices only
requiremaces for applications in madem hame snd buslding contral.

€ Rate this page
o ABE i bus® KNI based o The smple, vel privan KNI 1echnslegy whath i3 now @ Eemad thes page
accapted as the workd's st open Standard tor the control of af hypes of iteligent
tsledngn - ndtnal tommercial o rendention - Youn prafarences:
= With the ABE i-bus KNX syste, the buldings we occupy are easer io manage | | Garmarry B o]
and Comind. nesultng N ncreased Reobdty. secwity. eConome effcency and
canmarioncs. [Engiah ) o
& Tha cpeationsl Bacity of s ABE -besl KNX slectical ingtallation sllsws S
everyday woding of lng emircnment o be sasdy adapted o the ndsdusl's ABS contact for
naass - now and n the e G
» The ASE Husl KN produst rangs includes componests coveng i compiste ik
spectram of apphcatons foand in today's busdngs. rangng fom lghting and Iy Duestn
:.:.:r contasl g heating, wiaton, Becurily, sneegy managemen, and many |y — .
Service
Our Services T
Ineslligans Huiding Contral KRX) Intalligant Building Contral [IKHXY
Downioads rimmatonal Engish Crwrioads mieratona Dedach
Intelligant Gulding Control KRX)

Diowrdamty rmenistiorsal Frane s

Our Product Range

Power Sugglins System Compesents aed Inturlaces
Connection and Wirlng Modular Davices

Ingaits Ovutgsts

Shutters Uiummination and Light Sensors

Houting and Cosling Cantrol, Legie and Time

WVisuaBisation. Display snd Signalling Lnargy Management

Secuiity amd Survelllante )

22



¥ ] -] :“. —
St LT

s

ik

= 2 J.h."" A A ,'_, ‘4« 2




Hawmn KoopgmHaTthbl

117997, Mocksa,

yn. O6pyyesa, 30/1, cTp. 2
Ten.: +7 (495) 777 2220
dakc: +7 (495) 777 2221

194044, CankT-leTepbypr,
yn. lenbcuHrgopcckas, 2A
Ten.: +7 (812) 332 9900
dakc: +7 (812) 332 9901

400005, Bonrorpag,

np. JleHnHa, 86

Ten.: +7 (8442) 24 3700
dakc: +7 (8442) 24 3700

394006, BopoHex,

yn. Ceobogpl, 73

Ten.: +7 (4732) 39 3160
dakc: +7 (4732) 39 3170

620026, EkaTepuHbypr,

yn. 9Hreneca, 36, od. 1201
Ten.: +7 (343) 351 1135
®akc: +7 (343) 351 1145

664033, VIpkyTck,

yn. IlepmoHTOBa, 257
Ten.: +7 (3952) 56 2200
dakc: +7 (3952) 56 2202

420061, KasaHb,

yn. H. Epwosa, 1a

Ten.: +7 (843) 570 66 73
dakc: +7 (843) 570 66 74

350049, KpacHogap,

yn. KpacHbix MNapTtnsaH, 218
Ten.: +7 (861) 221 1673
®dakc: +7 (861) 221 1610

660135, KpacHospck,

Yn. B3netHas, 5, ctp. 1, od. 4-05
Ten.: +7 (3912) 298 121

dakc: +7 (3912) 298 122

603140, HuxHuin Hosropog,
MoTanbHbI Nep., 8

Ten.: + 7 (831) 275 8222
dakc: + 7 (831) 275 8223

630073, HoBocubupck,
np. Kapna Mapkca, 47/2
Ten.: +7 (383) 227-82-00
dakc: +7 (383) 227-82-00

614077, MNMepwmb,

yn. Apkagus langapa, 86
Ten.: +7 (3422) 111 191
dakc: +7 (3422) 111 192

344065, PocToB-Ha-[oHy,

yn. 50-netuna Poctcenbmarua, 1/52
Ten.: +7 (863) 203 7177

dakc: +7 (863) 203 7177

443013, Camapa,

MockoBckoe wocce, 4 A, cTp.2
Ten.: +7 (846) 205 0311

®dakc: +7 (846) 205 0313

354002, Couwn,
KypopTHbIli npocnekT, 73
Ten.: +7 (8622) 62 5048
dakc: +7 (8622) 62 5602

450071, Yda,

yn. PasaHckas, 10

Ten.: +7 (347) 232 3484
dakc: +7 (347) 232 3484

680030, XabapoBck,

yn. MocTeiwesa, 4. 22a
Ten.: +7 (4212) 26 0374
dakc: +7 (4212) 26 0375

693000, FOxHo-CaxanuHck,
yn. Kypunsckas, 38

Ten.: +7 (4242) 49 7155
dakc: +7 (4242) 49 7155

Mo Bonpocam 3aka3a o6opyaoBaHMs obpallaiTeck K HalMM oulmanbHbiM AUCTprbbloTopam: www.abb.ru/lowvoltage

Power and productivity

for a better world™
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