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OKOHOMUA SHEPIUM

IKOHOMUNYECKAA N SKOJIOTHECKAA BbIFrOOA

CDyHﬂaMeHTa.ﬂbelM NMPUHUUMNOM CHUXEeHUA 3Hepron0Tpe6neHm| ABJIAETCA BbiNOJIHEHNe OABYX ycn03m7|:
— WCIOoJiIb30BaHME SHEPIUN TOJIbKO B TE€ MOMEHTbI, KOraa B 3TOM €CTb I'IOTpe6HOCTb;
— WCIoJib30BaHWE 3HEPIN B obbeme, MUHUMANbHO HEOBXO4MMOM AN 4OCTUKEHUS

nokasatenen komcopTta n 6esonacHoCTn.

MU3meHeHne knumarta m pactywmm gedpuumuT
pecypcoB — rnobanbHble NpobnemMbl Hawero
BpemeHu. Kpome Toro, MHorne ctpaHbl OCTaloTcA
3aBMCUMMbIMU OT UMnopTa 3aHeprum. K npumepy, B
EBpocotose umnoptupyetcs 53,2 %*
noTpe6nsaemMon 3Heprum u, oXxXmaaeTcs, YTo
AaHHbIN noka3aTenb K 2030 roay aocturHet 70 %.
BoT noyemy kpanHe Heo6xoaMmMo cTano
MCMOJIb30BaTb 3HEPruo ¢ MakCMMarnbHOWN

3¢ PeKTUBHOCTHLIO NMPU YCNOBUU NOJIHOM 3aLUTbI
OKpYy>KatoLluen cpegbl.

Bcnepn 3a TpaHCNOPTOM U SHEPreTUKOM, KPYNHENLLUM
notpebutenem aHeprum SBnseTcs 3gaHus. Ha
OTOMSEHNE, KOHANLMOHNPOBAHUE 1 OCBELLEHNE XUITbIX
1 OOUCHBIX 34aHUA NPUXOANTCS NMPUMEPHO

40 % aHeprum, NoTpebnAeMon SKOHOMUYECKN
pas3BUTbIMK CTpaHamu. MogobHbIN NokasaTenb
CO302a€eT NPeAnoChIIKM A8 ONTUMU3aLMK
Mcnornb30BaHns aHeprun. Ha eBponenckom ypoBHe
OaHHbI aKT Hallen oTpaxeHue B [Inpektuse no
3HepreTnyeckon achdpekTnBHocTM 3ganui (2010/31/
EU). OcHoBHOe TpeboBaHWe faHHOW OUPEKTUBLI —
Hanu4yve y 31aHnUs SHepPreTU4YeCcKoro ceptTudukaTa c
AeTarnbHbIM ONMCaHUEM MOTPEOUTENEN SHEPTUN U
aHanM3oMm noTeHumMansHoOM akoHOMUK. Peanusauus
MEPONPUATUIA MO BbINOSHEHNIO [MPEKTUBEI
pernameHTupyeTcs psaoM eNCTBYHOLLNX eBPONEenNCcKuX
cTtaHgapToB, Hanpumep, EN 15232. B YkpanHe
OaHHbIV Bonpoc perynupyetcsa ctaHgaptom ACTY EN
15232-1:2017.

* - Mo aaHHbIM http://ec.europa.eu. Kog tsdcc310 Ha 2013 rog

CUCTEMbI UHTEJIJIEKTYAJNIbHOI'O
YNPABJIEHUA 30AHUEM

[MpyMeHeHe KOMMMEKCHbIX CUCTEM aBToMaTU3aunm
34aHUN, MCNONb3YLNX 00 bEeANHEHHBIE B €4NHYIO
CETb MHTENMeKTyalnbHblE KOHTPOMIEPHI Kak Ans
YyNpaBreHUs MHXEHEPHBIMU CUCTEMaMMU
XnsHeobecneveHns 3ganHns, Tak U pyHKUNSMU
OTOENbHbIX MOMELLLEHUI (OCBELLEHNE, XKanto3u,
OTONNEeHNe, BEHTUNALUNSA, KOHOULMOHNPOBaHME

1 Opyrne UHXeHepHble cucTembl) obecneymBaeT
CYLLIECTBEHHYH 3KOHOMUIO 3Heprun, o 30%, npu
MOSIHOM YAOBNETBOPEHUN TPEOOBAHNI 3aKa34MKOB.
CTaBLune MMpOBLIMY CTaHAAPTaMu TEXHOMOrMmn
LonWorks n KNX, Hapsgy c obecneyeHmem
MOBbILLEHHOW MMOKOCTN NPOEKTUPOBAHUS U
peanv3aunn, BbICOKMM YPOBHEM BO3BpaTa MHBECTULUN
1 MaKcuMarnbHOW HadeXHOCTblo, obecneunBaet
3HAYUTENbHYIO 3KOHOMUIO SHEPTUN.

[ns onTMMmM3aummn aHepronoTpetneHns
NPYMEHSIIOTCA pasfMyHble noaxoasl. B aTom nnaHe
VHTENneKTyanbHoe ynpaeneHne 3naHueM sBnsieTcs
NPOBEPEHHBLIM PELLEHNEM U NMPUBMEKATENBHOW
anbTepHaTUBON C y6eanTenbHbIM COOTHOLLIEHUEM
«3aTparbl-Bbirogar.

MpuBeneHHbIe B 910N GpoLutope Lndpbl, AaHHbIE 1
haKTbl HArMsAHO NOATBEPXKAAKT BbICOKUA YPOBEHb
BO3MOXHOCTEN N0 ONTUMU3aLnn, npeanaraembIx
CUCTEMOW NHTENNEKTYarnbHOro ynpaBneHus
34aHnemM.

HAYYHbIE UCCJIEOOBAHUA

«BO3MOXHOCTN SHEPIOCBEPEXXEHUA
C NOMOL b COBPEMEHHBIX CUCTEM ABTOMATWU3ALINN»

B 2008 rogy CtpouTtenbHO-OHepreTu4eckum
MHCTUTYT YHMBepcuteta NMpuknagHbix Hayk

B . Bubepax npoBen uccnegoBaHue
MHOPMaLIMOHHbIX UICTOYHUKOB'NO TeMe
«Bo3MoxHOCTK 3HeprocbepexeHusi ¢
MCNoJib30BaHNEM COBPEMEHHbIX CUCTEM
aBTomaTtusauumn». lNop pykoBogcTBoM npodeccopa
MapTtuHa Bekkepa HaMbornee BaxxHasaA Hopmayus
1 undpoBbIe NoKasaTenu No aHeprocbepexxeHuto
ObINIM cBeAeHbl B 06N AOKyMEeHT. Pe3ynbTaTthbl
nccrnenoBaHus GbINIM ONyONMKOBaHbI

FepmaHckon Accoumauuen nponsBoguTenemn
3NEeKTPOTEXHUYECKOro U 3NIeKTPOHHOr0
ob6opynoBaHua ZVEI (Zentralverband Elektrotechnik-
und Elektronikindustrie e.V.).

Mcxonsa us npoaHanmM3mpoBaHHOW TEXHUYECKOM

©a3sbl, KOHKPETHAsA CUCTEMA LiEHTPanM30BaHHOIO
ynpaBrneHus, ncnonb3yemasi Ans AoCTUXEHUSs
NnoTeHLUManbHOM SKOHOMUM SHEPTUU, IBHO He Bbina
0603Ha4veHa. Bbicokvne nokasarenu, JOCTUTHYTbIE B
HEKOTOpPbIX 06nacTsiX, MOrnK ObiTh BbI3BaHbI PAAOM
(aKTOpOB — MHOTOMPYHKLIMOHASTbHOCTBIO NPUNOXKEHNIA,
0COBEHHOCTAMU UCMLITAHUI B NMOJIEBLIX YCIOBUSX,
pasnuunusiMy B onnucaHnm yHKLMI 1 T.N. Tem He
MeHee, NpoBeeHHOe NcCrnefoBaHNe He OCTaBnseT
HUKaKNX COMHEHWI B TOM, YTO MHTENNEKTyarnbHoe
yrnpaBneHue 3aaHnsiMy MOXeT BHOCUTb CYLLEeCTBEHHbIN
BKMNaj B UX 3HEProapPeKTUBHOCTb.
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PE3YJIbTATbI NCCINEQOBAHNI

AHanus pe3ynbTaToB BHEAPEHUA UHTETIEKTYallbHbIX
CuUCTeM ynpasJieHUA HarnagHo 4eMOHCTPUpyeT
CyLleCTBEHHbIE BO3SMOXHOCTHU MO ONTUMNU3aUUN,
Hal'lpaBJ'IeHHOVI Ha CHMXeHune 3Hepron0Tpe6neH|/|ﬂ
3a CcYeT NpumMeHeHnd CoBpeMEHHbIX CUCTEM
aBTOMaTu3auUnn.

CpenHue 3Ha4YeHUs1 aHeprocbepexeHusl, BbiBeAeHHbIe U3
aHanu3a BCeX UCTOYHUKOB:

YnpaBneHue oTonneHnemM noMeLLeHni: npubn. 14 - 25 %
ABTOMaTM3auUns OTONIEHUS: npu6n. 7 - 17 %
YnpaBneHue xantosu: npu6n. 9 - 32 %
YnpaBneHue ocBeLLeHNEM: npu6n. 25 - 58 %
YnpasneHue BeHTUNAUMNEN: npubn. 20 - 45 %

Takum ob6pasom, 6narogapsa oowmum Mepam no
onTMMM3aLUUM U aBTOMaTUYECKOMY YNpaBrieHUIo,
cpenHee aHeprocbepexeHue coctaBnsiet 11 - 31 %.

Ha onarpamMmMe HmXXe nokadaHbl MakCuMalibHble
3Ha4YeHna 3KOHOMUN, BblBedEHHbIE N3 aHann3a
MCMOJ1Ib30BaBLLUNXCA B paﬁoTe MH(bOpMaLIMOHHbIX
NCTOYHUKOB.

CHwkeHue 3Hepron0Tpe6neva 6naro,qap;| WHTEeNNeKTyanbHOMY ynpasieHUo 30aHNAMN 1 XUIbIMX MOMELLEHNAMU
MakcrumarnbHble nokasaTenu 3 paﬁOTbI «Bo3amoxHocTn 3Heproc6epe>KeHVI9| C UCMOoJIb30BaHNEM COBPEMEHHbLIX CUCTEM aBTOMaTU3aLnUn»

CHwxeHune aHepronoTpebnexmns (%)
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EBPOMNEUCKUU CTAHOAPT EN 15232 (OCTY EN 15232-1:2017)
KIMKOYEBOW BKNA B OBECMEYEHVE QHEPTO3®PEKTUBHOCTU B

MNPOBOM MACLUTABE

CoBpeMeHHOe 3aKoHOAaTenbCTBO CNoco6CcTBYeT
NpoaBMKEHUIO IHEPro3ahheKTUBHbLIX TEXHONOMNM
no Bcemy mupy. EBponenckun ctangapt EN

15232 («QHepreTnyeckas xapaktepucTuka

30aHMN. 3HaYeHMe aBToMaTMU3aLumn, yrnpaBrneHus

M MeHe)KMeHTa 34aHuin”) Obin paspaboTaH u
BBeAeH B AeCTBME COBMECTHO C eBPONencKkoun
OVpeKTMBOM MO 3HEepreTM4eCKNM XapaKkTepucTuKkam
3paHumn 2002/91/EC. B ctaHgapTe onucaHa
MeToAMKa OLleHKN BIIUAHUA CUCTEM aBTOMaTU3aLuu
M ynpaBrieHMUs Ha dHepronoTpedneHne 3gaHUN.

C aTOW Lenbio BBOOATCH YeThIpe knacca
acbdpekTnBHOCTH, OT A go D. MNocne obopynoBaHust
30aHUs CUCTEMOW aBTOMaTU3aLUUKM U KOHTPOIS, e
npucBaMBaeTcs OguH M3 3TUX KraccoB. Bo3amokHas
3KOHOMMUSI TEMOBOM U 3NEKTPUYECKON IHEPTUN
AN KaXXOoro Knacca paccymtbiBaeTcs ucxoas ua
Tuna u Ha3HadeHus 3ganHus. MNokasatenu knacca C
NCMONb3YKTCH B KQYECTBE OMOPHbLIX 3HAYEHUI Npu
CpaBHEHUN 3HeproaPEKTUBHOCTU CUCTEM APYrmX
KIaccoB.




Ha guarpamme Huxe nokasaHo pasnuyue nokasaTenen aHeproaddekTmBHoCcTH krnaccoB A, B 1 D oTHocuTenbHO 3HayeHuii knacca C.
K npumepy, B ocucax knacca A MoxHO obecneunTb akoHoMmto Ao 30 % TennoBow 3Hepruu.

UCCIEAOBAHUE, BbINOJIHEHHOE

Knacc aHeproaddekT1BHOCTH cuctem MoTeHumanbHas 3KOHOMUS TEMMOBOW 3HEPrun MoTeHuManbHas 3KOHOMUS ANEKTPUYECKOW dHEeprmn HA OC H OB E CTAHHAPTA DI N V 1 8599
asTomaTsau saaHw (BAC) cormacko EN 15202 [ e TP ok IAHHBIE U ®AKTbI, OTHOCUTENBHO MPUMEHEHWSA CUCTEM
0,70 0,80 0,68 0,60* 0,81 0,87 0,86 0,90 0,91 0,92 ABTOMATVISALlVII/I SOAHNNA
0.80 0,88 0.85 0.73 0,88 0,03 0.3 0.95 0.95 0,93 B 2008 roay YHuBepcuteTtom lNMpuknagHbix Hayk | l
B r. Bubepax 61110 NpoBefeHO uccnegoBaHue
T Ty o j 1 1 : : i 1 1 1 : Ha Temy «Bo3mMoOXHOCTM 3aHeprocbepexeHns l
R A S A 1 3chPEeKTUBHOIro UCNONb30BaHUA IHEPTIUU
6narogaps NPUMEHEeHUK CUCTEM
Rl bl et ETE 1,51 1,20 1,31 1,56 1,10 1,10 1,07 1,07 1,08 1,08 aBTOMaTU3aLUU 34aHUA»

* - 970 3HaYEHME 3HAUUTENBHO 3aBUCST OT CUCTEM oTonneHusi/oxnaxneHus Ans HY>X[ BEHTUNnAUnm —H "
=== 2=

MepeyeHb YHKLMIA M X COOTBETCTBME KNACCy SHEPreTUYecKnx XxapaktepucTuk (pasaen tabnuuel 1 ctaHgapta EN 15232-1:2017)

OtonneHue/OxnaxaeHvne

BeHTunsaumsa

OcBelueHve

>Kantosun

—ABTOMaTNYeCKOe perynnpoBaHue TemnepaTypbl Ha
YPOBHE MOMeLLeHUI Mo NoTpebHocTM (Mo curHanam
AaTYnKOB NpUCyTCTBUSY). C NPSIMON CBS3bI0 MeXIy
koHTponnepamu u SCADA

—lNepemeHHasi ycTaBka TeMnepaTtypbl TennoHocuTens/
XOMOJOHOCUTENS C KOMMNEHCALMEN BHYTPEHHEN
Temneparypbl. ABTOMaTU4eCKoe perynupoBaHue

—ABTOMaTNYECKOE PerynnpoBaHne CKopocTu
LIMPKYMSILMOHHBIX HACOCOB C 0GecneyeHnem
NOCTOSIHHOrO/NepPEMEHHOrO Nepenaaa AaBneHns

—MonHasa B3anmHas 6nokmpoBka paboTbl cuctem
OTOMNMEHUs/oXnaxaeHus

—Peructpauus sHepronotpebnenus no soHam

—ABTOMaTUYECKOE PEryNMpoBaHUE pacxoaa Bo3ayxa Ha
YPOBHE MOMeELLeHUI Mo hakTu4eckon NoTpeGHoCTH (No
cUrHanam AaTyMKoB KayecTea BO3AyXa W MpUCyTCTBUSY)

—HenpepebiBHoe (0-100%) perynupoBaHue pacxoaa
BO3/jyXa Ha YPOBHE MOMELLEHUI

—ABTOMaTUYECKOE perynvpoBaHve BO34YLUHOIo noToka
1 [aBneHnss BEHTUINSALNOHHBIX YCTaHOBOK (C I'IpﬂMOI7I
CBSA3bl0 KOHTPOS1epoB I'IQMeLLleHI/IIZ n BeHTyCTaHOBOK)

—lNepemeHHas ycTaBka TemnepaTypbl NPUTOYHOTO
BO3/lyXa C KOMNEeHcaLmnen BHyTPEHHe TeMmneparypbl.
ABTOMaTU4ECKOE perynnposaHune

—Peructpauus sHepronoTpebneHns no ycraHoekam

—ABTOMaTU4eCcKkoe o6HapyeHue
NPUCYTCTBUS C PyYH. BKI./
aBTOM. OTKII.

— ABTOMATU4ECKOE PETYNNPOBaH1e
SIPKOCTV B 3aBUCMMOCTM OT YPOBHSI
OCBELLEHHOCTH

—Peructpauus sHepronoTtpeGneHus
OCBELLEHWs1 Mo 30HaM

—MoTopU3NpoBaHHbIE Xanto3n
C KOMBMHUPOBAHHBIM
aBTOMaTUYECKUM
ynpaeneHnem. MoHUTOPUHT 1
ynpasreHue ocaeLleHnem/
xano3n/HVAC

—ABTOMaTNYECKOE perynmpoBaHve TemnepaTypbl Ha
YPOBHE NOMELLEHWI (C NPSIMON CBSI3bI0 MEXAY
koHTponnepamu u SCADA)

—lNepemeHHas ycTaBka TemnepaTypbl TENNOHOCUTENS/
XOI0A0HOCUTENS C KOMMNEHcauue BHyTPEHHEN
Temneparypbl. ABTOMaTU4eCKOe perynMpoBaHve

—ABTOMaTU4ECKOE MHOrocTyneH4yaToe perynmpoeaHve
CKOPOCTU LIMPKYNALMOHHbBIX HACOCOB.

—lMonHas B3aMMHas 6rnokupoBka paboTbl cuctem
OoTONNEHUS/OXNaXxaeHns

—PerucTpauus obero sHepronotpebneHus cuctemamu

—ABTOMaTNYeCKOE perynnpoBaHne pacxoaa Bosayxa Ha
YPOBHE MoMeLLeHin No akTuyeckoi noTpebHocTM (no
curHanam AaT4ukoB NMpUCYTCTBUSA)

—[AByxno3uumoHHoe (On/Off unu High/Low) ynpaenexune
pacxofoM BO3fyxa Ha YPOBHE MOMeLLEHUN

—ABTOMaTNYECKOE PerynnpoBaHie BO3AYLLHOMO NOTOKa
M [JaBMeHNsi BEHTUMSALMOHHBIX YCTAaHOBOK (6e3 npsimoi
CBSI3bl0 KOHTPOMNNIEPOB MOMELLEHUI U BEHTYCTaHOBOK)

—epemeHHas ycTaBka TemnepaTtypbl NPUTOYHOTO
BO3/lyXa C KOMMeHcaLmel BHyTPeHHel TemnepaTypbl.
ABTOMaTHYECKOE perynupoBaHne

—Pervctpauus obuiero aHepronoTpebnerns BeHTUNALUN

—ABTOMaTUYeCcKOe OGHapyXeHe
NPUCYTCTBYUS C aBTOM. BKI1./
aBTOM. OTKII.

— ABTOMaTMYecKoe BKMoyeHne/
OTKIMIOYEHME B 3aBUCUMOCTMN OT
YPOBHS1 OCBELLEHHOCTH

—Peructpaums obwero
3HepronoTpebreHns ocBeLeHNs

—MoTopunanpoBaHHbIe xano3u
C aBTOMaTU4eCKnUm
ynpasneHvem

—ABTOMAaTUYECKOE PETyNMpOBaHUe TeMnepaTypbl No
NoMeLLEHUSIM NPY NOMOLLM TEPMOCTATUYECKNX
KnanaHoB WK SNEKTPOHHBIX PETYNISTOPOB

—lNepemMeHHas ycTaBka TeMnepaTypbl TEMNOHOCUTENS/
XON1040HOCUTENS C KOMMNEHCaLMen HapyXHoW
Temnepartypbl. ABTOMaTU4eCKOe perynvpoBaHve

—ATtomaTtuyeckoe (On/Off) ynpaBneHve Hacocamm

—YactuyHasa B3aMmHas 6nokvupoBka paboTbl cuctem

—ABTOMaTUYECKOE pEryNMpoBaHne pacxofa Bo3ayxa Ha
YPOBHE MOMELLEHWI NO BPEMEHHOMY PacnmcaHuio

—Ayxno3uumnoHHoe (On/Off unu High/Low) ynpasnexue
pacxofoM BO3ayxa Ha YPOBHE MOMELLIEHUi

—PerynupoBaHue BO3AyLIHOMO NOTOKA BEHTUMSALMOHHBIX
YCTaHOBOK N0 BPEMEHHOMY PacnmcaHuio

—®duKcMpoBaHHas ycTaBka TeMNepaTypbl NPUTOYHOTO
BO3Ayxa. ABTOMaTU4YECKOe perynmpoBaHve

—30HarbHoe py4Hoe BKMntoyeHne/
BbIKIIOYEHNE OCBELLEHUS

— 8oHanbHoe py4YHoe usmeHeHue
SPKOCTW (AUMMUPOBaHWE)
ocBelleHns

— LleHTpanusosaHHoe py4Hoe
OTKI4YeHne

—MoTopu13npoBaHHbIe Karno3au
C PY4HbIM yripaBneHuem
NOCPEACTBOM BbIKMOHATENEN

—OTcyTCTBME @aBTOMATUYECKOTO perynmpoBaHus
TemnepaTypbl Ha YPOBHE MOMELLEHNI

—LleHTpanusoBaHHOe aBTOMaTN4YeCckoe yrpaBrneHne
NOMeLLeHUSIMM, AelicTByloLLEee NGO Ha
pacnpepeneHue, n1bo Ha reHepaumio

—dUKCMpOBaHHas yCTaBka TeMmnepaTypbl
TEMNMOHOCUTENS/XONOAOHOCUTENS

—PyyHoe ynpaBneHve LMpKynsLuMoHHbIMW Hacocamu

—OTCyTCTBME B3aMOBNOKMPOBKY MEXAY CUCTEMaMMU

—OTCyTCTBMUE perynupoBaHus pacxofa Bosayxa Ha
YPOBHE MOMELLeHNi

—AsTtomatuyeckoe (On/Off) ynpaBnexve
BEHTUMSALMOHHBLIMM YCTaHOBKaMM MO pacnmcaHuio

—OTCcyTCTBME perynmpoBaHus pacxoaa Bo3ayxa
BEHTUMSLIMOHHBIX YCTaHOBOK

—OTCyTCTBME perynupoBaHns TeMnepaTtypbl
NPUTOYHOrO BO3Ayxa

— Py4Hoe BkntoueHme/BbIKMtoueHe
ocBeLLeHns!

—Py4yHoe ynpaBneHve
(nogbem/onyckaHue) xano3mn

AHanns acpPeKTUBHOCTM KOMMOHEHTOB aBTOMAaTM3aL K
Ha ocHoBe ctaHaapTa DIN V 18599 6bin BbINONHEH Ans
odmca ¢ OTKPbITONM NIIAaHNPOBKOWN, KaK KNacCcu4eckoro
npumepa NPMMEHEHUS OIS 30aHUS.

Crangapt DIN V 18599 6bin paspabotaH Komutetom
ctangaptoB DIN epmaHum ans cMctem oTonneHus,
BEHTUNSALMM 1 OCBeLLeHUS. [laHHbIA cTaHOapT BBEAEH
B [EMCTBME B CBETE peanunsauunm eBponernckom
[NPEKTMBbI MO SHEPTETUYECKNM XapaKTEPUCTUKaM
3naHun 2002/91/ EC. B l'epmaHumn uMeHHO cTaHaapT

DIN V 18599 siBnsieTcsa onpeaensaowmm ans Bolgadm
3HEepreTUYecknx ceptTudmrkaToB ans 3gaHmi. HaunHas
c 1 nronsa 2009 roga, Ans BCEX HEXUIbIX 3A4aHUN
epmaHun HeobxooMMO HanMune 3HePreTUYEeCcKoro
cepTudumkara, ECfiv OHW COAKTCA B apeHay BNeEpBble
WIM NOBTOPHO, UM NpogatoTcd. Bnagenbubl 3gaHuii
00513aHbl NPEAOCTABATE AAHHbIA JOKYMEHT Moo
3aMHTEPECOBaAHHON CTOPOHEe no TpeboBaHuto. B
00LLIEeCTBEHHbIX 30aHUAX 0OLLLEN NNOLWAAbI0 CBbille
1000 M2 aHepreTyeckuit cepTudukaTt AOMmMKeH
HaxoaUTbCH Ha BUOHOM MECTE.

[MoTeHunanbHas saKoHoMMs SHeprun nNpu oxnaxgeHummn NMOMELLIEHUI C UCNONb30BaHNEM aBTOMaTUYECKOrO ynpasneHus xanaun*

ABTOMaTMYECKOE YNpaBreHme Xasto3m (C NOMOLLbI0 CyMepeYHoro Jaryuka,
nporpaMMmpyemoro Taimepa)

ABTOMaTNYECKOE YrNpaBrieHne Xxanau (B 3aBUCMMOCTU OT YPOBHA
€CTeCTBEeHHOro OCBeLLleHVIﬂ)

ABTOMaTUYECKOE ynpaBrieHne Xantosv (perynvpoBka yria rnoBopoTa CTBOPOK B
3aBUCUMMOCTM OT MOMOXEHUS CONHLIA)

ABTOMaTMYeCKOE ynpaBreHue >astosu (perynnpoBKka NonoXeHusi CTBOPOK
B 3aBVICYMOCTY OT MOJIOXKEHUS COMHLIA NIOC NofAepKaHUe NMoCTOSIHHOW
OCBELLEHHOCTMN NMOMELLEHWSI C KOHTPONEM NPUCYTCTBYUSI B HEM NtoAe)

CornacHo uccnegoBanusam YHusepcuteTa MpuknagHbix Hayk B r. Bubepax,
npu UCNONb30BaHNM KOMMNOHEHTOB aBTOMaTuM3auum ans npodguns “oguc
OTKpPbITON NnaHvpoBkn” (npodunb 3 [DIN V 18599-10:2005-07]) B
CTaHAapTHOM 3AaHum (Knaccuyeckoe aaMUHUCTPaTUBHOE 34aHne) ¢
nporpammoii 5S IBP:18599. YkasaHa noTeHuuanbHas 3KOHOMUS SHEPTUN.

I I I I %
0 10 20 30 40 50 60 70 80 90 100
I TlMoTeHuManbHasi 3KOHOMUSI B CPABHEHWUM C PYYHbIM yrpaBrieHnemM

Pe3ynbTaTbl UccnenoBaHus BKNoYeHb! B paboTy «BosmoxHocTH
3HeprocbepexxeHnst n 3ppeKTUBHOro NCNonNb3o0BaHWs dHeprun Gnarogaps
NPUMEHEHUIO CUCTEM aBTOMATU3aLMKN 30aHUAY, BbINONHEHHYo B 2008 r.



[NpoBeAeHHbIE B pamMKax NCCneaoBaHNS pacyeThbl 1
aHanmabl HarnsaHoO JEMOHCTPUPYHOT CYLLIECTBEHHbIE
BO3MOXXHOCTW MO 9KOHOMWUW SHEPTUN NPU
MCMNONb30BaHUM CUCTEM aBTOMAaTMU3aLMN 30aHUNA.
YpoBeHb NOTEHLMANbHOM 3KOHOMUN 3aBUCUT OT
NCNosb3yeMblX OYHKLWIA UITN NX KOMOVHaLIA.

O6wunn BbIBOA: AaHHOE uccrnegoBaHue
noATBEPAUNO BO3MOXHOCTbL-NMOTEHLManbHON
akoHoMmuun o 30 % 3Hepruu B o(hpUCHbIX 30aHUAX
npu OQHOBPEMEHHOM MCNONIb30BaHUN HECKOJbKUX
(hpyHKLMN aBTOMATUYECKOrO yrpaBrieHUs.

nOTeHLlVIaﬂbHaﬂ 9KOHOMUA 3HEPIrun rnpu aBToMmaTn4eCckom yrnpasneHnmn OCBeLLLeHI/IeM*

ABTOMaTHYECKOE YNpaBlieHNE OCBELLEHVEM (B 3aBUCUMOCTH OT
NPUCYTCTBUS NOAEN B NOMeLLEHU, 6e3 CBETOPETYNMPOBaHUS)

ABTOMATUYECKOE YNpaBneHne OCBELLEHNEM (B 3aBUCKMOCTM OT
NPUCYTCTBUS MNOAEV B MOMELLEHUM, CO CBETOPErYNYPOBaHUEM)

ABTOMaTM4ecKoe yrnpasfieHue ocBeleHnemM (nop,p,ep»(aHme NOCTOSIHHOW
OCBELLEHHOCTN NoMeLLEeHUA C KOHTponem npucyTcTeus B HEM J'IK),CI,eVI)

ABTOMaTMYECKOE ynpasrneHne ocBeLleHnem (nog,uep»(aHme MOCTOSIHHOW
OCBELLEHHOCTU NMOMeELLEHNA C KOHTPOIIEM NPUCYTCTBUA B HEM J'IlO,El,eI;I
nic aBTOMaTU4eCKoe yrnpasreHne Xansu [perynvlpoaka yrna nosopota
CTBOPOK B 3@aBUCMMOCTU OT NOJIOXEeHUA COJ'IHLI,a])

CornacHo viccnegoBaHnam YHusepcuteTa MNpuknagHelx Hayk B r. Bubepax,
Npyv UCMonb30BaHWUK KOMMOHEHTOB aBTOMaTU3aLumuy Ans npoduns “ocuc
OTKpbITON NnaHnposkn” (Npodune 3 [DIN V 18599-10:2005-07]) B
CcTaHAapTHOM 3faHuu (Knaccuyeckoe afgMUHUCTPaTUBHOE 34aHue) C
nporpammoii 5S IBP:18599. Yka3aHa noTeHumnanbHasi 3KOHOMWUS 3HEPTUu.
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I lNMoTteHuManbHasi 3KOHOMUS! B CPABHEHWUM C PYYHbIM yrpaBreHnem

Pesynbtathl nccnegoBaHus BkoYeHbl B paboTty «BoamoxHocTH
aHeprocbepexeHns U 3dEKTUBHOrO MCNoNb3oBaHNUs aHeprm Gnaropaps
NPUMEHEHUIO CUCTEM aBTOMaTU3aLMW 34aHNIA», BbiNONHeHHyto B 2008 r.

OYEBMUOHbIU PE3YJIbTAT

SHEPITO3®®EKTMBHOCTbL 30AHMN C CUCTEMAMW ABTOMATUSALINA

WTorn nccnegoBaHuin, onMcaHHbIX B AAHHOM
OpoLutope, 0agHO3HaYHbl. HecMoTpst Ha BO3MOXHOE
pacxoXaeHve oTAenbHbIX pe3ynbTaToB, obLas
TEHOEHLMSI HEONPOBEPXMMA:

- Mo CpaBHEHUIO C TPaANLNOHHBIMU TEXHOJIOTNAMMU,
WHTenneKTyasnibHoe ynpaBsrieHue 3gaHuem
nNpPUBOAMUT K Cyl.l.l,eCTBeHHOVI 9KOHOMUU SHEeprumn.

— YpoBeHb NOoTeHUManbHOW 3KOHOMUU B
3HaYnUTeNnbLHOW CTeneHu onpegensierTcs
XapakTepucTukamMmu 3aaHus u npocpunem
NpUMeHeHus.

— ‘MakcuManbHbIA NoTeHuuMan aHeprocbepexxeHus
[oCcTUraeTcsi NpM COBMECTHOM MCMOJIb30BaHUU
pasnuyHbIX (PyHKLMA aBTOMaTU3aLumm.

— lNMoTeHUyMan 3aKOHOMUU UcUHUCNAETCA fecCATKaMU
NMPOLEHTOB.

— KanutanoBnoxeHusi B cuctemy
MHTENMeKTyanbLHOro yrpaBreHus, Kak npaBuso,
HWXXe MHBECTULIMI, HanpaBJieHHbIX Ha YaCTUYHYH
MOZEepPHU3aLMIO CyLIEeCTBYIOLLEN
MH(PACTPYKTYPbI 34aHUS.

= I'Iepuop,bl dMOpPTU3aUunnN OTHOCUTEJIbHO KOPOTKU U
0ObIYHO COCTaBNAKT OT OQHOro roga oo NATU NeT.




NMPUMEP ONTUMUIALINA 1
YTMNPABJIEHWE OCBELWEHVEM

Mepbl, npegnpuHMMaemMble Ans CHUKeHUs
3aneKTponoTpe6neHnsa B oPMCHOM 30aHUN.

[nsa onTuMmmnsaumm noTpebneHns aHeprun BBOAUTCS
yHKUMS NogaepKaHNs MOCTOSHHOTO YPOBHSI
ocBelLLeHHocTU. Llenb — 06ecnevnTs NOCTOSHHYO
OCBELLEHHOCTb paboymx MecT Ha ypoBHe 500 k.
CneumanbHbI AaT4YMK NOCTOSIHHO OTCINEXNBAET
YPOBEHb OCBELLEHHOCTY B MOMELLEHUUN C YHETOM
WHTEHCMBHOCTW ECTECTBEHHOIO CBETa, paboThbl CUCTEM
CONHLie3aLwmThI (>kano3n, poribCTaBHU 1 T4.), Aanee
NomnyYeHHble AaHHbIE aHaNM3NPyHTCs
CBETOPETYINATOPOM, KOTOPbIV BMOCINEACTBUM PETYIINPYET
CBETOBOW MOTOK CBETUINbHUKOB. [aHHbIN cnocob
ynpaBneHuns no3BonsieT CAKOHOMUTL OT 28 Ao 66 %
3MIEKTPOSHEPTUN, PACXOLYEMOW HA OCBELLEHUE — B
3aBNCUMOCTM OT BpEMEHW roga, norodbl 1
pacrornioXXeHNs 30aHuns.

[ononHMTeNbHO, MOXHO YNPaBMsATb OCBELLEHNEM,
KOHTPONMPYS Hanu4yne noger B NOMELLEHUN C
NMOMOLLIbIO AaTyuka npucyTcTBus. B crniydae ecnu nogm
BbILLIN, @ CBET HUKTO HE BbIKITHOYNIT BPYYHYO, OH MOXET
ObITb BbIKMIOYEH aBTOMATUYECKN. ABTOMATUYECKOE
ynpaBrieHMe OCBELLEHMEM B 3aBMCMMOCTM OT
NPUCYTCTBUS B NMtofen obecnevnmBaeT JONONHUTENBHYHO
aKkoHOMUO B 13 %.

Mpu HeobxoaMMOCTH, (PYHKLIMK aBTOMATUYECKOTO
yrpaBIieHNs MOryT ObITb NPUHYOUTENBHO
3abnoKkMpoBaHbl Nonb3oBaTensamu. B TakoM pexunme
yrnpaBneHue OCBeLLEHMEM OCYLLECTBIISETCH BPYYHYIHO,
NpY NOMOLLIM TPAAMLMOHHbBIX KNaBULLHbIX
BbIKNOYaTenen.

BapuaHT onTummsauumum 1a:
I'Io,q,qepmaHme MOCTOAHHOIO YPOBHA OCBELLEHHOCTN C NCMNOMNb30BaHUEM
6annacrta 1 - 10 B 1 py4yHoro ynpaeneHuns ocBeLLEHNEM.

BapuaHT onTtummnsauum 1b:
MoppepxaHue NOCTOSHHOTO YPOBHSA OCBELLEHHOCTU C UCMOMb30BaHUEM
6annacta DALI 1 py4Horo ynpaBneHusi ocBeLLeHneM.
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ocBelleHne
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R
A A

Bannact
1-108

Bannacr
1-108

PyuHoe yrpasieue
ocselleHnem
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| |
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KNX

Perynstop
ocselieHve
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Caetouys-
cTBUTObHL
RaTn

B B
A A

Bannacr
DALI

PyuHoe ynpaenenue
ocsetuetvem US/U

BapuaHT onTummnsauum 1c:
MopaepxaHye NOCTOSHHOTO YPOBHSA OCBELLEHHOCTH C UCMOMb30BaHNEM
6annacrta 1 - 10 B 1 py4Horo ynpaBneHus OcBeLlEHNEM.

BapuaHT ontummnsaumm 1b:*
MopaepxaHye NOCTOSHHOTO YPOBHSA OCBELLEHHOCTU C UCMOMb30BaHNEM
6annacta DALI n py4Horo ynpaBneHusi OCBeLLeHNeM.

KNX

KOMHaTHbiii KoHTpOnriep

© Mozyriem perynsitopa oceetlieHus,
Mopyrem akTusatopa
BbIKNloYaTens/ceeToperynstopa
W MOAYTem G1HapHbIX BXOR08

Caerouys-
cTBuTenbHb
R

Bannacr
1-108

A4

Bannact

PyuHoe ynpasnexie
oceelueHnem

BT

Axtugarop
Sannacr R Bannacr BeiKniovaTens/
1108 | | npucyreraun | | 108 P opdlinatin

feipcs

KNX

B B
A A

PyuHoe ynpareHite |
ocaeleHem

* B paHHOM BapuaHTe ANns U3MePEHNs OCBELLEHHOCTY CBETOYYBCTBUTENbHbI
AaTyuk He TpebyeTcs, a perynsiTop OCBeLLeHNst BCTPOEH B AaTUMK NPUCYTCTBUS.
3HaueHus ans ceeToperynupoBaHns nepegatotcs vepes WnHy KNX Ha
aKTvBaTop BbIKMoYaTens/ceeToperynatopa. B 6onee kpynHbix cuctemax

3TO MOXET NPUBECTM K BO3pacTaHMio CKOPOCTM nepedayn AaHHbIX N0 NMHUK
KNX. YnpasneHue ocBelLeHMEM B 3aBUCUMOCTH OT NMPUCYTCTBUSA Ntoaen

B NMOMELLEHNN BO3MOXHO Takke W Ans BapuaHToB ¢ Harpyakon DALI nnn
KOMHaTHbIMW KOHTpOnnepamu.



NMPUMEP ONTUMU3ALINN 2
YTPABJIEHUE >XATO3U

BapuaHT onTummnsauum 2a:
YnpaBneHue Xanksu ¢ Lenbio onTUMaribHoOro
MCNonb30BaHUSA AHEBHOro cBeTa

Cuctembl xarnosu MCMNOJb3yKTCA B 30aHUNAX B
OCHOBHOM AJ14 3aTeéHEHUA U 3aLllNTbl OT COJIHEYHOIO
ceeta. OHu npeanorspallaroT nonagaHne npAamMmbIxX
COJIHEYHbIX nyqul Ha pa6oq|/|e MecTa.

Ynpasnsag xanto3u, MOXHO perynmpoBaTtb KONM4ecTBO
€CTECTBEHHOro CBeTa, NnonagaroLLero BHyTpb
nomeLleHus. Takum obpasom, Mexay ynpaBrneHnem
WUCKYCCTBEHHbIM OCBELLEHNEM U YNpaBneHNEM Xaro3u
CyLLleCTBYeT npsiMasi B3aMMo3aBncuUMocTb. Ecriv npu
3aKpbITbIX Xarnw3u B uce CTaHOBUTCS CIULLKOM
TEMHO, TO BKIMHOYAETCS CBET, KOMMNEHCUPYIOLLNIA
HeJoCcTaToK ocBeLleHHoCcTU. Ho, npu sTom cuctema
OCBELLEHMS HAYMHAET NOTPEONATL ANEKTPOIHEPTUIO

B JHEBHOE BpPEMS, KOraa BnosfiHe JOCTYMNHO
€CTeCTBEHHOEe ocBellleHVe. bonee adeKTUBHBIM
pelleHneM SBNSEeTCA aBToMaTU4ecKkoe perynupoBaHme
yrmna noBopoTa CTBOPOK >arlko3n € y4eTOM MONOXEHUS
corHua.

Kansu packpbiBalOTCA POBHO HACTOMbLKO,

HaCKONbKO 3TO HEOOX0O4UMO ANs NonagaHnst B
nomeLLieHe JOCTaTOMHOro KoNnM4ecTBa JHEBHOIO
cBeTa. C NoMOLLbH CBETOOTPAXKatLLMX CTBOPOK
MOXHO 06ecrnevnTb paccemBaHNe CBETOBOIO MOTOKA
Ha MOTOJNOK M NPeOTBPaTUTL NOSIBNEHNE OrIMKOB.
KomMnnekcHoe npuMeHeHne Takoro peLueHust

C (byHKUMeNn nogaepaHus 3afaHHOrO YPOBHSA
OCBELLEHHOCTM NO3BOSSET CYLLECTBEHHO 3KOHOMUTb
3ANeKTpo3Hepruto. o pesynsrataMm YNoMsHYThIX BbILLE
nccneaoBaHUn, asToMaTuyeckoe ynpasreHue Xarosu
1 nogaepaHve NOCTOSAHHOIO YPOBHS OCBELLLEHHOCTU
NntoC yrnpasneHne ocBeLleHUEM B 3aBUCUMOCTU OT
NPUCYTCTBUSI B MOMELLLEHUN NOAEN, obecneynBaeT
noTeHUManbHy akoHoMUo 4o 40 % No cpaBHEHWUIO C
PYyYHbIM yrNpaBreHnemM CUCTEMOW OCBELLEHNS.

FTRIEgRRiR
il

YnpaBneHve xanto3un ¢ NoOMOLLbIO CneuuanbHOro Moayns: onTumasbsHoe
NPOHUKHOBEHWE HapY>KHOTO CBETa C MUHUMAIbHBIM OCMENNSAIOLLUM

adhdhekToM obecnevnBaeTcs perynnpoBKOI NMOMOXKEHNS Xanio3v B 3aBUCUMOCTH
OT MOJIOXKEHUS COMHLIA M NPaBUMbHBIM YIIIOM NMOBOPOTA

CTBOPOK.
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BapuaHT onTumunsauum 2b:
YnpaBneHue xan3uv Ansa noanepxaHus
ONTUMaribHOro MMKpoOKnNumarta

B pamkax Bonpoca 0 NoBbILLEHUN 3HEPrO3dEKTUBHOCTH
30aHWI, yNpaBIieHre Xarnko3n UrpaeT HeMarnoBaXHYHo
ponb B nogaepxaHun KoMcopTHOro MUKpOKIMMaTa.
Curctema MHTENNEKTYanbHOro ynpaBreHns Xanau
oKka3sblBaeT 3phEKTUBHOE BO3LENCTBME HA ypaBrieHne
MUKPOKNMMAaTOM 3[aHus1, obecneynBasi CTabunbHoe 1
ONTMMU3NPOBAHHOE NOTpebneHne aHeprn. Hauny4wve
pesynbraThl 4OCTUrAKTCS NpY 00beanHEHUN B

€0UHYI0 CETb CUCTEMbI YNPABMEHUS XKaro3n U CUCTEM
yNpaBneHnss MUKPOKITMMATOM NMOMELLEHUIA. 3aKpbITble
Xanto3n Ha dhacagax KHOM CTOPOHbI 34aHus B NIETHEE
BpeMS MpeaoTBpalLlaloT HarpeB NOMELLEHWN, 3KOHOMS
TEM CaMbIM SHEPIUIO, KOTOPas MOXET NOHaa0bUTLCS
ANs oxnaxxaeHus pabounx 3oH. 3MMON e BCE
nponcxoguT HaobopoT. B 310 BpemMs roaa B nomelleHne
JOIMKHO MornafaTh Kak MOXHO 6onblUe CONMHEeYHOro
Tenna, YTo NPUBEOET K 3KOHOMMWMN SHEPTUU, PACXO4YEMOMN
Ha OTOMNJIEHME MOMELLIEHNIA.

B obounx cnyyasix HeobXoaMMO CBsi3aTh yrnpaBreHne
MMWKPOKIIMMATOM C MOMOLLbIO >Kanko3u C NPUCYTCTBUEM
ntogen B nomMelleHnn. Noka B HEM KTO-To paboTaer,
NPVYOPUTET AOIMKEH OTAABATLCH YNPABMIEHNIO Xaro3n

B 3aBUCMMOCTM OT €CTECTBEHHOIO OCBELLIEHNSA. JTO
KacaeTtcs, B YacTHOCTU, pabounx mecT Ha 6ase MK,
LUKOSMbHbIX NMOMELLEHNI U KOHGEepeHL-3anoB. Bce
aKTMBaTOpbI >Kanto3y UMEKT CTaHAAPTHY YHKLMIO
aBTOMaTUYECKOro ynpaBrieHnsi oTonneHnem/
OXNaXXOAeHUs MOMELLEHUNA.

BapuaHT onTumunsauum 2b:

KNX

Axugatop
Bbikniovarensi/
caeToperynaTopa

AkTuBaTop Mozyns
*ankosn yNIpaBneHus: Kanioan

Rarink Bannact Bannacr Deuratens Deurateris
npucyTCTaus 1-108 1-108 xanioan *ankoan
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PyuiHoe ynpasneHite
OCBelleHVem 1t Kaniosn




NMPUMEP ONTUMU3ALINAN 3

OTOMNNEHNE, BEHTUNAUWA, KOHOWMLUNOHNPOBAHWUE

Ha TexHMYeckue cucTeMbl perynupoBaHus
TeMnepaTtypbl U KayecTBa Bo3AyXa B NOMeLLeHUAX
npUXoauTcs MakcMMmarnbHas [ons noTpebneHus
3Heprun. CooTBeTCTBEHHO, 3TO NpeanonaraeT

M MaKcUMMarbHble BO3MOXHOCTMW MO 3KOHOMMUM.
HenpaBunbHas paboTa 3TUX CUCTEM MOXET
NPMBOAUTL K AOPOroCTOSILLUM 3HEPronoTepsim.
OHepronoTpe6rieHMe MOXHO CyLLEeCTBEHHO
YMeHbLWUTb Gnarogapsa onTUMU3aLUKM apXUTEKTYpbI
M NNIaHUPOBKM 3A4aHWUMN, a TaKXKe TeXHONOrumn
MOHTaXka oGopyaoBaHUA .

MprYMeHeHVe aBTOMaTU3MPOBaHHbIX CUCTEM
ynpaBneHus 3daHneM AaeT BO3MOXHOCTb
YMEHbLUWUTbL 3HepronoTpebreHne 1 No3BosSET NErko
3afaBaTb M NOAAEPKMBaTb ONTUMaIbHbIE
napamMeTpbl MUKpPOKMaTa.

[MpuMeHeHre cuctem aBTomaTM3auny ¢ gat4ymkamm
MPUCYTCTBUSA M SMEKTPOHHBIMU perynsaropamu
MO3BOMST MUHMMU3NPOBaTh 3aTpaThbl HA
OTOMMEHNE 1 OXITaKOEHNE NOMELLEHNIA, NyTeEM
aBTOMaTUYECKOro M3MeHeHUs Tpebyemoro
3HayeHus1 (yCTaHOBKM) KOMCPOPTHON TEMNEpPATYpbI.
MI3meHeHne Tpebyemoro 3Ha4yeHust KoOMpOpPTHOMN
TemnepaTypbl Ha 1 rpagyc obecnevmT SKOHOMUIO OT
2% (npw otonneHumn) go 10% (mpu oxnaxgeHun).
CTomb He3HauuTenbHas pasHuua Mexay
3Ha4YeHMeM KOMGOPTHOM 1 3KOHOMHOM TemnepaTyp
MO3BOMUT B TEYEHNE HECKOMNBKNX MUHYT U3MEHSTb
hakTU4ecKyto TemMnepaTypy B MOMELLEHWN U MpU
3TOM 06€ecneynT CyLLECTBEHHbIN 3KOHOMUYECKMIA
3 EKT B MOMEHTbLI OTCYTCTBUSA NIOAEN.

ABTOMaTUYECKUI NEPeBOL CUCTEMbI OTOMSEHUS B
HOYHOW pPeXnM paboTbl MO3BONAET MOHU3UTb
3Ha4eHue Temnepartypy yCcTaBku Ha 3-4 rpagyca,
4yTO 0b6ecneynT akoHoMMIo oT 6% Ao 8% TennoBon
3HEpPrnM B HOYHOE BPEMS.

[anbHelee coepexxeHne aHeprum MoxeT
obecneuynTb onMcaHHas B NpeablgyLlem pasgene
PYHKLIMSA CE30HHOIO YNPaBIEHNS >Kanto3u.

B kayecTBe 31eMEHTOB aBTOMaTUYECKOro
perynupoBaHus ansa nogaepXaHusa 3agaHHoN
TemMnepatypbl B MOMELLEHWUN UCTONb3YIOTCS KianaHbl
C 3MEeKTPONpPUBOAOM TEPMOIEKTPUYECKME NPUBOAbI,
BecLUyMHO yrnpaBnsieMble C MOMOLLIbIO 3NIEKTPOHHbIX
akTnBaTopoB. Bo n3bexaHue becLenbHoro
pacxo4oBaHUS 3HEPTM BO BPEMS MPOBETPUBAHUS
NMOMELLEHWS, PETYNMPYIOLLME KNanaHbl
aBTOMaTUYECKM 3aKPbIBAKOTCS, KOrga OTKpbIBAETCS
OKHO. [1aHHbIE O MOSIOXEHUM KIlanaHoB MOTyT ObITb
nepenaxbl No kaHany obpaTHONM CBSI3N B KAYECTBE
CBeLEeHUIN O NOTPEOHOCTM B OTOMMEHUMN UMK
oxnaxpeHun. B pesynbTarte, 3Ha4eHUs BbIXOOHON
TemMnepaTypbl U pacxoga 4718 COOTBETCTBYHOLLMX
CUCTEM MOTYT ObITb YCTAHOBMEHbI COrMACHO TEKYLLUM
TpeboBaHUAM.

ECTb KTO - HNBYb BINOMELLEHNA ?

— [NopaepxaHne NOCTOSHHOO YPOBHSI CBELLEHHOCTH

— ABTOMaTU4ECKOE yrpaBrneHue xanosun
(B 3aBMUCKMOCTM OT NMOMOXEHWS COMHLIA)

— [oanepxaHve Temnepartypbl BO3Ayxa B

NOMELLEHWM NS PeXuma NpUCyTCTBUS niogen

— TMoppepxaHue kadecTso Bozayxa (CO:) B
NoMeLLeHNN ANsi pexumMa nNpucyTcTBus nogen

—  BblkrioyeHne ocBeLLeHNst
— ABTOMaTM4eckoe oTonmneHue/ oxnaxaeHue
+ ynpaBneHue xarnoaun
— TopaepxaHue TemnepaTypbl BO3[yxa B MOMELLEHUN
[Ns pexuma oTCyTCTBUS NoAen

—  OTkntoyeHve BEHTUNALMM NOMELLIEHNS

3AKITIOYEHUE

BU3YANIN3ALNA SHEPITOMNOTPEBOEHNA U
BbIABNEHUE BO3MOXHOCTEW ANA 3KOHOMUM

ABTOMaTM3aUMS 34aHUN NpeanaraeT LWMPOoKMe
BO3MOXXHOCTM ONTUMN3ALNK B HOBbIX U
PEKOHCTPYMPOBaHHbIX 34aHusAx bnarogapsi
00begMHEHNI0 BCEX NHXEHEPHbIX CUCTEM B
€[VHYI0 CeTb.

VMccnenoBaHus, Ha KOTOPbIX OCHOBaH EBponenckui
ctaHgapt EN 15232, ybegmtensHo nogTBeEpXKaatoT
AaHHbI haKT, 4EMOHCTPUPYSA NOTEHLMANBHYHO
39KOHOMUIO SHEPTUMN.

YHpaBﬂeHVIe n onTtumMmmn3auusd

BHegpeHve Mep no onTMMM3aunm pacxogoBaHus
3Heprun a(pEKTUBHO TOMBLKO B TOM Clly4ae, eCnu Bbl
obnagaete vHdopmauuen o peasnbHOM
noTpebrieHnn aHepropecypcoB.

ABTOMAaTM3MPOBAaHHbIN Y4EeTa 3HEPrOpPECYPCOB,
peanu3yemMbi Ha 6ase cucTemMbl aBTOMaTu3aumm
3[0aHWV NPeaoCTaBNsSeT BO3MOXHOCTb OLIEHKM 1
BM3yanu3aunm 3Ha4eHn, U3MEPEHHbIX CHETYNKAMM.
OTBETCTBEHHOE NMMLIO MOXET MErKO CYUTBIBATb
NMoKa3aHMs CHETYMKOB M MPUHMMATb ONepaTUBHbIE
Mepbl MO ONTUMM3aLIMN PaCXOA0BaHNS SHEPTUN.
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