YK 622.232.72

O CO3JAHMHU YMHBIX CUCTEM ITPAMOI'O
IJIEKTPUYECKOI'O OTOIIVIEHUA

O.M. 3acnaBcbkuii
(Ykpauna, /IBH3 «HaumonanbHUil rOpHBINA yHUBEPCUTETY, J{HENp)

ITocTranoBKka 3aa4H. Onaum u3 CaMBbIX MEPCIIEKTUBHBIX u
OBICTPOPA3BUBAIOIIUXCS BHUJJOB OTOIUICHUS] SIBJIACTCS TMPSMOE  DJIEKTPUUECKOE
OTOIUIEHHE. B COBpPEMEHHBIX CHUCTEMax THUNA «YMHBIM JOM» MPUMEHSETCS 30HHOE
YIIPaBJICHUE TEMIEPATypOil, KOTJAa IMOJb30BATENb IWCTAHIIMOHHO YCTAaHABIMBAET
CyTOUHBIA TpaduK TEeMIeparyp B KaxJol KoMHare, a Wwi-fl TepMocTaThbl
obecrieurBalOT BBHITIOHEHHWE 3TOro rpaduka. OCHOBHBIE MPEUMYIECTBA IMPSMOTO
AJIEKTPUYECKOTO OTOIUICHHS: OBICTPOTAa HarpeBa M BO3MOXXHOCTb HU30MPATEIHHOTO
HarpeBa OTJEIbHBIX 30H, BBICOKAs MOOMJIBHOCTh MCTOYHHKOB TEILIA, IMTO3BOJISIOIIAS
JIETKO OCYIIECTBISATh PEKOH(MUTYypaIldi0 TEIIOBBIX IIOTOKOB, YIPaBIsSIEMOCTh U
HaO0JII0/IaeMOCTh MPOIECCa OTOIUICHHMS, SKOJIOTHYECKasi 0€30MacHOCTh. ITH U JAPYTHe
JOCTOMHCTBA TO3BOJISIFOT HCHOJIB30BaTh NPSIMOE JJIEKTPUYECKOE OTOIUJIEHHE B
KOTTEIKAaX, 3aropoJHbIX JIOMaX, CKIQJACKUX IIOMEIICHUSIX, Ha CIOPTUBHBIX
TJIOMIAKAX, B OOJMBHUIIAX, OOMEKUTHUSIX, KBAPTUPAX MHOTOATAKHBIX 3aCTPOEK U T.II.
CpaBHuTenbHAs JuarpaMMa CTOMMOCTH LEHTPAJIU30BAHHOIO TEIJIOCHAOKEHUS U
3JIEKTPUYECKOTO OTOIUICHHUS Uil pasHbIX cTpaH EBpombl, BKIOYas YKpawHy,
MOCTPOCHHAsI 1O JAaHHBIM ONYyOJUKOBAHHBIM B HMHTEPHETE, B TOM YHUCJIE
ucciienoBanuii [ 1], mokazana Ha puc. 1

EUR/KW*
h
0,30
E - Electric Energy
T - Thermal Energy
0,25
0,260
0,33
0,15
0,22
0,16
0,16 | 0,125 0,14
0,05— 0,081 0,078
0,0 0,015
0;043 |—m3
0,0
T E T E T E T E T E T E
Ukraine Norway Denmark Austria Poland Russia

Puc. 1. lnarpamma CTOUMOCTH IICHTPATN30BAHHOTO TETNIOCHAOXKEHUS U
AIEKTPUYECKOTO OTOIUICHUS
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Kak BUHO U3 AnarpamMmbl B cTpaHax EBpocoOr03a CTOMMOCTB 3JIEKTPOIHEPTUH
Oosee yeM B JiBa pa3a MPEBBIIIAET CTOMMOCTD TEIUIOBOM SHEPTUH U IpU 3TOM Ooliee
30% KuIBIX TOMEIICHWM MCIHOIB3YIOT IPSAMOE DJIEKTPUYECKOE OTOIUICHHE.
Haumenbiias oTHOCUTEIbHAS pa3HMIIAa MEXAY CTOMMOCTBIO TEIUIOBOM H
ANEKTPUYECKOM SHepruel B YKpauHe. DTO CBHJIETEIbCTBYET O TOM, YTO 3/€ECh
OpsiMO€  JJIEKTPUYECKOE  OTOIUIEHWE  SIBJIACTCS  pEalbHOW  albTepPHATUBOU
HEHTpaJIbHOMY  TeruiocHaOxkeHuto. Kazamoch  Obl, y4UTBIBasE HECOMHEHHBIE
JOCTOMHCTBA 3TOr0 BUJA OTOIUICHHUSA, MPAKTUYECKH HET OrPAHUYEHUU HJis €ro
ucrnoyib3oBaHusl. OJIHAKO CYIIECTBEHHBIM  CIEPKUBAIOIIMM  (PAKTOPOM  TIpH
BHEJIPEHHUH JJIEKTPUUYECKOrO0 OTOIUICHUS SIBJIAETCS OTPAHHMYEHUE MOUIHOCTH B CETH
AIIEKTPOCHAOKEHUSI OTAIUTMBAEMOTO 00BEKTa Ha YpOBHE, KOTOPHIM B OOIIEM ciiydae
MOXKET OBITb 3HAUWUTEIBHO HIKE CYMMapHOW YCTaHOBJIEHHOM MOITHOCTH
HarpeBaresield, HEOOXOAUMBIX ISl TOJEpXKaHUS KOMGPOPTHOTO pacIpeacIICHUS
TEMIIEpaTyp.

[lenpto wucciaemoBaHus SIBISETCS pa3pabOTKa CTPYKTYPhI, aITOPUTMOB H
MaTeMaTU4eCKOW MOJEIM MaKCUMajdbHO THOKOW JCIEHTPATIN30BAHHON CHUCTEMBI
pacnpeneneHus AIEKTPUUECKOU MOILIHOCTH MEXTY AIEKTPUUYECKUMU
HarpeBaTeIbHBIMU  YCTPOMCTBAMM, KOTOpPbIE MOTYT MPOU3BOJBHBIM 00pa3zom
pacrnoyiaraThCsi B TPOCTPAHCTBE KOHTPOJIUPYEMOrOo OOBEKTa i JIOCTHIKCHUS
HauboJee KOM(POPTHOTO pacipeaesieHus TEMIIepaTyp.

OcHoBHBbIE pe3yabTaThbl. [IpUHIKI JEHEHTPAIIM30BAHHOTO aBTOMATUYECKOIO
pacrpeneneHus YHEPTUN MEXTy JIEKTPUUYECKUMH HarpeBaTelbHbIMH yCTPOUCTBAMU
OMMUPAETC Ha TEOPHUIO0 KOJUIEKTUBHOTO IOBEICHUS aBTOMATOB [2] W CBOAMUTCS K
CHEAYIOIIUM IOJOKECHUSIM:

1. [TogkmroueHne HaArpeBaTebHOTO YCTPOMCTBA K CETH DJIEKTPOCHAOKECHUS
OCYILIECTBIISIETCS HE HEMOCPEJCTBEHHO, a Yepe3 «YMHBI» KOHEKTOp — CMapTKOH,
KOTOPBIH B KOHCTPYKTHMBHOM OTHOIIEHWW TIPEICTaBIsAeT COOOH YCTPOMCTBO
JIBYCTOPOHHETO pa3bEMHOIO COEIWHEHHS, BKIIOYAEMOE MEXIy PpO3ETKOH CETH
AJIEKTPONUTAHUS U HATPEeBATEIbHBIM YCTPOUCTBOM.

2. CMapTKOHBI ~ SBJIIIOTCSL CUCTEMOOOpPA3yIOIMMHU  3JIEMEHTaMH, KOTOpBIE
oOMeHuBasCch HHPOpMAIME, HampUMEp, MO CUJIOBBIM LEMSAM SJIEKTPOCHAOKECHUS
KOHTPOJUPYEMOIO0 O0BEKTa, MNPUHUMAIOT pEHIeHUS O MOAKIIOYSHUH WIH
OTKJIIOYEHUH COOTBETCTBYIOIIMX HArpeBaTeNIbHbIX YCTPOMCTB, HOOMBAsACH, C OJHOU
CTOPOHBI, OE€3yCJIOBHOI'O BBINOJIHEHUSI OTPAaHUYEHHS] MOIIHOCTH, KOTOpask MOKET
OBITh WCIIOJIb30BaHA JJIsi OTOIUICHUS, a ¢ JApyroi — Haubosnee 3(HPEeKTUBHOTO
UCIIOIb30BaHUsI 3TOM MOIIMHOCTH C YYE€TOM NPUOPUTETOB, 3aJ1aBa€MbIX MIPHU
HACTPOIKE KEJaeMOro pacupeiesieHHs TEMIIEPaTyp.

3. PerynupoBaHue TeMHepaTypbl HArpeBaTEIbHOTO YCTPOWCTBA B 30HE €ro
pa3MelIeHHs] OCYIIECTBISETCS €ro COOCTBEHHBIM TepMocTaToM. CMapTKOH JIMIIb
NOJIKJIFOYAEeT HArpeBaTEIbHOE YCTPOMCTBO K CETH 3JIEKTpPOCHaOKeHHs. BriroueHue
HArpeBaTeIbHOTO YCTPOMCTBA B pabOTy W OTKJIIOYCHHUE TP JOCTIKECHUU 3aaHHOU
TEMIIepaTypbl OCYIIECTBIISIETCS €r0 COOCTBEHHBIM BCTPOEHHBIM TEPMOCTATOM.

4. CeTeBOoil KOHTPOJUIEP B JICLIEHTPAIN30BAHHON CUCTEME OCYUIECTBIISIET JIUIIb
(yHKUMM ~ M3MEpPEHUsT CYMMapHOM  MOTpedssieMod  OOBEKTOM  MOUIHOCTH,
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CYMMHUPOBAaHHE 3allpOCOB Ha pECypc DOJICKTPUUYECKON MOIIMHOCTH, TpeOyemMoit
HarpeBaTesiM, a TakKKe CYMMHUPOBAaHHUE YPOBHEH NPUOPUTETOB HarpeBaTeseH,
KOTOpPBIC B JAaHHOM CHCTEME MMEIOT CMBICT TIJIaThl 32 peCypc, MpeajiaraeMoi KaxIbIM
CMapTKOHOM.

Ha ocHoBaHMM 3>THX JaHHBIX BBIYMCIISIETCS CpPEIHEB3BEIIICHHAs 1I€HAa pecypca.
HeobxoaumbiM (HO HE TOCTATOYHBIM) YCIOBUEM MOAKIIOYEHHUS] HarpeBaress K CeTH
ANEKTPONIUTAHUS SABJISIETCS NPEBBIIIEHUE MPEIJTOKEHHON CMapTKOHOM ILUIAThl 3a
pecypc  Haa  CTOMMOCTBIO  3TOrO  pecypca,  BBIUHCICHHOW  COIUIACHO
CPEIHEB3BEILICHHON IIeHE M TpedyemMoro KoJIMYecTBa pecypca (MOIIHOCTH).
OKOHYATENIbHOE pEIICHHE OTHOCHUTENIBHO MOJKIIOYEHHS HarpeBaTeisi K CETH
ANEKTPONUTAHUS (MJIM OTKIIOUEHHUS OT He€) CMapTKOH MPUHUMAET IOCIE MPOBEPKU
JOTIOJIHUTENIbHBIX YCIOBUHM, TAPAHTUPYIOIINX BBINOJHEHUE OTPAHUYEHUN MOIIHOCTHU
U OTCYTCTBHUE HEHUCIOJb30BAHHOIO pecypca, MNPEBBIIMIAIONIEI0 MUHUMAIBHYIO
OTPeOHOCTh B HEM CpeIy YMCJIa YYaCTHUKOB pacrpesesieHus. Eciu ke 3Tu ycioBus
HE COOTBETCTBYIOT IIPEABAPUTEILHO MPUHITOMY PEIICHUIO, CMAPTKOH BO3BPAIIACTCS
B YKMCJIO YYaCTHUKOB PO3BITphIIIA pecypca. MTepalinoHHasi mpoueaypa po3birphliia
pecypca TOBTOpsSIETCS 1O Te€X TMOp, IOKa BCE CMapTKOHbBI HE TMEpeBEeAyT
COOTBETCTBYIOIIME HAIPEBATEIU B COCTOSIHUE «BKJIIOUUTDHY WUITN «BBIKIIIOUUTHY.

Pe3ynbraThl MOAENIMPOBAHUS «YMHOIO» DJIJIEKTPUYECKOTO OTOIUICHHS 3-X
KOMHATHOM  KBapTUpbl o0miedt miom@aaso  60kB.M ¢ y4€TOM  CIydailHO
U3MEHSIIOUIErOCs JTUMUTA MOIIHOCTH, MCHOJb3yeMOM Ha 00OrpeB, B Ipeiesiax oT
2,3kBt 110 3,5 kBT mpu temmeparype HapyxHoro Bosayxa -20°C u 0°C, mokazanm,
4TO cHcTeMa olbecrednBaeT momnepskanue kompoprHeix temmeparyp (20°C...22°C)
BO BCEX KOMHAaTax.
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TOYKM 3pEHUS TOYHOCTH TIOJYUYCHHBIX PE3YyJbTaTOB Ha MpUMEpe JHUHEHHOU
pPETrPECCUOHHON MOJEIM.
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