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C.A. KAPITIYHIEB, A.10. XAPUTOHOB
Jloneyxuii HAYUOHATBLHIU MEeXHUYECKUll yHugepcumem, 2. /loneyk

ABTOMATU3UPOBAHHAS CUCTEMA MOHUTOPHUHI' A
HEPI'O3®PEKTUBHOCTHU MYHUIUITAJIBHBIX OBBEKTOB I.
JOHELIKA

Paccmampusaemces npobaema coz0anus agmomamu3uposanHol CUcmembl MOHUMOPUHeA
9Hepeemuueckol 3poexmusHocmu MyHUYUNATbHLIX 00bekmos 2. [[oneyka u npeodnacaromcs
Mamemamuyeckue MOOeIU NOBbIUEHUS UX IHEPeemuyecko20 UCNOIb308AHUSL HA OCHOBE
menio602o bananca 30aHuil.

Beenenue

[ToTpebiieHne 3HepruyM Ha IJIAHETE B OCHOBHOM COCPEIOTOYEHO B IOpO/ax, KOTOpHIE
UCTIONB3YIOT TOIUIMBHBIE PECYpChl HAaMHOIO OBICTpee, 4YeM YCIeBaeT BbIpadaThIBaTh MX
puposia. BeCKOHTPOIIbHOE MCMONb30BaHUE CYIIECTBYIOUIMX 3allacoB HMCKOMAEMOro TOIUIMBA
IPUBOAUT K SHEPreTUYECKUM KpH3HCaM, KOTOPbIE MEPUOJUUECKU MOTPSICAIOT SKOHOMUKY. [lo
HEKOTOPBIM 3KCIIEPTHBIM OIIEHKaM, JOCTYNHON HE(QTH XBATUT JHIIb Ha cpok a0 2050 roga, a
raza — Ha cpok 710 2090 rona. JlerkogoctynHas sHeprus HeTH, raza U yris sBJIsETCS Ha
CErOAHSIIHUN JI€Hb OCHOBOIMOJAraolell COCTaBIISIIOIIEH YHEPIreTUKU COBPEMEHHBIX I'OPOJIOB.
['opona, x0T U 3aHUMAlOT He Oosiee 2% Mo 3eMHON MOBEPXHOCTH, MCIIOJIB3YIOT OKOJIO
75% tutaHeTapHBIX dHepropecypcoB. IIpobrnema parmuoHambHOrO #  AP(GEKTHBHOTO WX
notpelieHus: B ropojax B MOCIEqHee BpeMs mpuodpeTaeT oco0yro akTyaabHOCTb. Ha mepBblit
TUTaH MYHUIHIAIBHON TIOJIMTHUKU BBIXOAST MPUHIUIBI YCTOWYMBOTO Ppa3BUTHS, KOTOPHIE
HarfpaBJIeHbl Ha o0ecreyeHne MaKCUMaJIbHON 3P PEKTUBHOCTH UCHOJIb30BAHUS SHEPTUHU, BOIbI
U JIPYTHX TIPUPOJIHBIX PECYPCOB.

B teuenne 1990-x rogos obuiee norpebaeHue sHepruu B EBporne mo cpaBHeHuto ¢ 1996
roJIoM HECKOJbKO cokpaTwiock [l1]. Opmnako ¢ 1999 roma wHabmomaercss pocT
HHEPromnoTpedsIeHus, IpUYeM yBeJIMUeHUe MoTpedaeHust oTMevaeTcs Bo Beell EBpore (puc. 1).
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Zanaanas u Llenrpansnas Espona (100% =1 710 Mt u.3.)
— Oxnas n Bocrounas Espona (100% = 153 Mt H.2.)

Bocrounas Espona u Lentpansnas Azus (100% = 884 Mt H.9.)

Puc. 1. /lunamuka notpeGnenus sueprun B EBpore
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B Vkpaune 6onee 40% sHEpropecypcoB noTpedaseTcs B 3JaHUSX HEPOU3BOICTBEHHOTO
Ha3HAYEHUs — KWIbIX JoMax, O00JbHULAX, MIKOJaxX U T.1. Kak npaBuiio, myTu peopMHUpOBaHUS
KIJTUIIHO-KOMMYHAJIBHOW ~ cepbl  MpOXOoAsT  4Yepe3  moBbimieHHe  3ddexTuBHOCTH
HCIOJIb30BAHUS SHEPrOpecypcoB B 3[aHUAX. Takoe IMOJIOKEHHE JAeJ, CBS3aHHOE C BBICOKOU
SHEPTO3aTPAaTHOCTHIO 3[JTaHUN, HCTOPUUECKHU CIOXMIOCH emle co BpeMeHn CCCP. YoexneHHOCTh
B HeHMcUYepHnaeMbIX BO3MOXHOCTSIX OOIIeCTBa HapalMBaTh IPOU3BOJICTBO  HHEPIUH,
WCKYyCCTBEHHO 3aHIKCHHBIC IIGHBI Ha DJHEPropecypcbl CTajdl NPUYMHOW TIOSBICHUS
9HEpro3aTpaTHBIX IMPOEKTOB, KOTOpble C(HOPMUPOBANIU  CIOKMBILYIOCS KOMMYHAJIbHYIO
uHpacTpyKkTypy. Ilpn COBpeMEHHOM YpOBHE XO3SHCTBOBAHUS CO BPEMEHEM MPOSBIISIOTCS
HEOCTaTKU CTPOMTEIbCTBA M OKCIUIyaTallMU >KMUJIBIX, OOILIECTBEHHBIX, KOMMEPYECKUX U
MIPOM3BOJICTBEHHBIX 37JaHUH.

IMocTaHoBKa 3agaun

OnvH U3 BO3MOMKHBIX CIIOCOOOB PEIICHHS MPOOIEMBI SHEPrOCOEPEKEHHS — TII00ATBHBIN
yuyeT WCHOJb30BaHUs HHepruu. OJHAKO, 53TO BO3MOXHO TOJBKO IIyTEM CO3JAaHUA
aBTOMATH3MPOBAHHBIX CHCTeM cOopa wuH(pOpManmuu 00 WCIOJIB30BAHWM SHEPrud. Takue
CHUCTEMBl SBISIOTCSI OCHOBOM JJIsi MOCJIEIYyIOIIEro aHajau3a MU Oo0pabOTKH JaHHBIX.
BrimonHeHHBIE TIPOPAOOTKU CTPYKTYpPHI TaKOW CHUCTEMBI NMPUMEHUTENFHO K ropoay JloHeuky
MoKa3aJd, 4YTO AaBTOMAaTH3MPOBAaHHAs CUCTEMa 3HEPrOMEHEKMEHTa JIOJDKHA BKJIKOYATh
AaBTOMATHYECKUE TIOCTHI MOHUTOPHHTA SHEPrONOTPEeOJICHUS W TEMIIEPaTypHOTO pEeXuMa B
3@HUSIX, CHUCTEMY Iepelaud JaHHBIX Ha LEHTPAIN30BaHHYIO 0a3y JaHHBIX U HPOTrpPaMMHBIE
MOJTyJIH, TIO3BOJISTIOIIME TPOBOIUTH aHaIM3 TocTymatomieir mHpopmarmn. MHbopMarmonHon
OCHOBOHM TakoW CHCTEMBI JOJDKHA OBbITh LIEHTpajIM30BaHHas 0asza JaHHBIX, HAIMOJHSAEMas Kak
CyObeKTaMH MOHHTOpPWHTA, TaK M AaBTOMAaTHYECKH, 3a CYET JJaHHBIX, IOCTYMAIOMIHUX C
aBTOMATH3MPOBAHHBIX MOCTOB. Takass MH(OpMAIMOHHAs CHUCTEMa MOXKET NPUMEHSATHCS IS
MIPOBEJICHUS] SHEPreTUUECKUX 3KCIpecc-00cne1oBaHui 00BEKTOB (3/1aHUI) MO METOJIUKE, NPU
KOTOpPOM YYMTBHIBAIOTCSA KaK HaTypaJbHble IIOKa3aTeld »JSHEepronorpelieHus, Tak u
XO3AKWCTBEHHBIE JAHHbIE 0OBEKTOB MOHUTOPHHTA.

Ha cerogusimauii nenp B ropoae umeercs 524 oObekTa OOHKETHOW cdephl, 4YTO
COCTaBJIICT OKOJIO THICAYM 3AaHUH. JlaHHBIE OOBEKTHI SABIAIOTCS COOCTBEHHOCTHIO Pa3IMUHBIX
BeZoMCTB. COOp NaHHBIX OCYILIECTBISETCA Ha OyMa)XHbIX HOCHUTENSX C IMOMOILBIO CIyXkO,
OTBETCTBEHHBIX 32 IJIATEKH MO SHEPrOHOCUTENAM. B roponie HabmogaeTcss MoJHOE OTCYTCTBUE
CHCTEMBI, O3BOJISIOIIEH KOMIJIEKCHO M ONEPATUBHO aHAJIM3MPOBATh COCTOSHUE MH(POpPMALUU
00 »sHepronorpebnenun. MHpopmanus HanpsMyr0 NOCTynaeT B (DUHAHCOBBIE CITY>KOBI
BEJIOMCTB, 0€3 TOJDKHOU 00pabOTKH, aHaIM3a M OLICHKH €€ JTUIaMH, TPUHUMAIOIIMHU pelIeHHUE.
B pesynbrare cioxxmiack cucTeMa, NMPH KOTOPOW OINEpaTUBHBIE YINPaBICHUYECKHUE DPELICHUS
MIPUHUMAIOTCS 4acTo 0€3 T0JIKHOI0 0OOCHOBAHUS.

Opranu3anysi CHCTEMbl YHEPTOMEHEPKMEHTA BKITIOYAET B Ce0sl CEMb ATAIOB:

—  cozgaHMe 0a3bl JaHHBIX y/AEIbHBIX IIOKA3aTeIe SHEPro- U pecypconoTpedneHus;

—  COCTaBJICHHE YHEPreTUUYECKUX MMAaCIOPTOB OOBEKTOB;

—  TIOCTPOEHHUE CTaHJApTU3UPOBAHHBIX IPA(PHUKOB pecypconoTpedsIeHus, ONpeaesieHIe
CPEIHETO YPOBHS U BBISIBJICHUE OTKJIOHEHHIA;

—  aHaJIu3 NPUYMH OTKJIOHEHWH B MOTPEOJIEHUH SHEPropecypcoB OT ONTUMAIBHOTO
YPOBHS;

—  TIpOBEJIEHHE PHEProayuTa Ha 0OBEKTaX C 3aBBILICHHBIM YHEPTONOTPEOICHUEM;

—  pa3paboTka MPOEKTOB YHEProcOEepeIKEHHS;

—  HENpepbIBHOE IMOAJEPKAHUE CHUCTEMBI IHEPrOMEHEIKMEHTa B pabOTOCHOCOOHOM
COCTOSIHUU M OOHOBIJICHHE JJAHHBIX.

NupopmannoHHass  CTpyKTypa  CHCTEMBl  IPEIINOJaraeT  JIOTUYECKYI  CXeMy,
IIPE/ICTABICHHYIO Ha pUC. 2.
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ABTOMATH3H-
pOBaHHbIC
1OCThI MereocTanuuu
MOHHTOPUHTA
Otnen VYnpasnenus
SHEPro- »  TOPOJCKOTO
l MEHEDKMEHTA coBera
I
OOBEKTHI C Cepsep
BBIXOJIOM B » (oTmexn suepro-
Internet MCHEPKMEHTA)
Y
F Y
Kurenn
v WEB-nopran > ropoja
ABTOMaTH3MpO- PaiioHHbIE
BAHHOC - > TIPaBJICHUS
pabodee MecTo ynp
I Y
OOBEKTHI
0e3_BhIXOJa
B Internet

Puc. 2. UndopmannoHHas CTPYKTypa aBTOMAaTHU3UPOBAHHON CHCTEMBI

ABTOMATH3MpOBaHHBIE pabouyrie MecTa, CO3JaHHBIC TMPH PAWOHHBIX  YUPEKICHHUIX
00pa3oBaHus, 3PaBOOXPAHCHHS U TTOJJOOHBIX BEIOMCTB, TIO3BOJISTIOT 00Pa0aThIBATh MMOCTYTIAIOIIYIO
UH()OPMAITHIO O COCTOSIHUH SHEPrONOTPEOJICHUS U TEMIIEPATYPHOTO PeXXrMa 00BbeKTOB. BBeeHHast
1 o0paboTaHHass MH(pOpMAIHS MTOCTYIIACT Yepe3 CeTh Internet Ha cepBep CHCTEMBI MOHUTOpPWHTA
YHEPrOMEHEIDKMEHTa, KOTOpbhId Haxomutcss B JloHemkoMm ropojickom coBere. Ha cepBep B
ABTOMATHYCCKOM PCIKUME MOCTYIAcCT HH(l)OpMaIII/IH C aBTOMAaTHYCCKUX ITOCTOB, PACIIOJIOKCHHBIX HA
00BEKTAaX, a TAKIKE C METeOCTaHIMiA. B citydae, ecni Ha 00bEKTe UMEEeTCs BBIXO B ceTh Internet, To
MIEPCOHAI MOYKET CaMOCTOSITEIHHO TIepeiaBaTh MH(OPMAIIMIO Ha cepBep, KOTOPBIA OOCITYKHUBAET
OTJIeNT SHEPrOMEHE/DKMEHTA, aHAM3UPYS MH(POPMALIUIO JISl IPUHSTUSI PEIICHUH BBINICCTOSIIAMHU
YIpaBICHUSAMH TOpOACKOoro cosera. CepBep, MOCPEACTBOM Web-TiopTana, TPEeIOCTaBISET
UH(OPMAITHIO O COCTOSIHIH SHEPTONOTPEOICHHS YIPABICHUSIM TOPOACKOTO COBETA.

[pennoraemas cTpykTypa 0a3bl JTaHHBIX, XpaHUMOH Ha CepBepe, NpeCTaBlIeHa Ha pHC. 3.

TexHuueckoe 00eCrICUYCHUE JaHHOW CHCTEMBI TPEIoIaracT HAIMYUE CIICIYIONIUX CPENICTB:
TEeMIIEPaTypHbIX JaTYMKOB M  PACXOIOMEPOB DHEPrOPECYpCOB, IO OECHpPOBOTHON  ceTH
nepeaonmx HH(HOPMAIIMIO HA TPOMBIIUIEHHBIE CPEICTBA cOOpa JaHHBIX, MUHU-DBM, KoTopbie
coOmparoT AaHHyro HH(pOopMaIHio, Tene(hOHHBIX MTPOBOJHBIX MOJIEMOB, KOTOPHIC MEPEIA0T TAHHYIO
uH(OPMAITHIO Ha CepBEP, IJIC MPOUCXOIUT XPAHCHHE M aHAJIN3 MTOJTYYCHHBIX PE3yJIbTaTOB.

I[aHHaf[ ABTOMATU3HUPOBAHHAA CHCTEMaA IPCIHA3HAYCHA IJId CO3JaHWA I/IHCpOpMaHI/IOHHOI\/'I
OCHOBBI 3()(PEKTHBHOTO SHEPrOMEHE/PKMEHTA ropoia. AHaIN3 COOMPAEMBIX JaHHBIX CIYXXUT VIS
MIPOBCICHUST OIICHKH, B PE3yJIbTaTe KOTOPOU OMPEIEIIIOTCS OOBEKTHI ¢ HauMeHee 3 ek THBHBIM
pacxolloBaHUEM 3HepropecypcoB. Her HE0OX0AMMOCTH TIPOBOIUTE 3aMepbl OTPEOICHHST SHEPTHU
B pPCAIbHOM BPEMEHH II0 BCEMY TOpPOIY, OJHAKO HEOOXOJWMO HMMETh BO3MOXKHOCTH CO37aBaTh
MOJICJH, TO3BOJISIOIIUE MPOBOIUTH OICHKY MOTPEOJNICHHs SHEPTUM HA OCHOBE HCIIOJIL30BaHHMS
CUCTEMHBIX MCTOIOB. HOBTOMY npeajaracMas aBTOMATU3HPOBAHHAA CHCTEMaA OOJDKHA HMCETbh
MaTeMaTHYeCKoe OOeCIieueHHe [UIsi MOJICITUPOBAHUS JHEPronoTpeOieHHs, OCHOBAaHHOE Ha
UCIIOJIb30BaHUH:

57



58

Oopranusanuu

A ipec

KOTECJIbHBIX

COTPYIHHUKOB

OTI[CJ'I SHEPIrOMEHECIKMEHTA TNIABHOT'O SKOHOMUYCCKOI'O YIIPaBJICHUA
I[OHCI.IKOFO TOpPOACKOI'0 COBETA

v

PalioHHBIE OTHENBI Paiionnslie oTzens
00pa3oBaHUs 3IPaBOOXPAHCHHS
r. JloHenka r. JloHenka
A A
JlomkobpHBIE BonbHATIEI
YUPEKICHHS
< TTonuknmuHuKN
IIIxomnsr
< JlaGopaTopuu
CIITY
< JleueOHUIIBI
TexHuKYMBI
< Canaropun
BY3u

TOCETUTEICH

LI

.

CUCTYHKA

A A

Puc. 3. Ctpykrypa 0a3bl JaHHBIX CUCTEMbI SHEPrOMEHEPKMEHTA
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—  MMHUTAIMOHHBIX MOJIeNeH Ter1000MeHa B 3JaHUsX;

—  0alaHCOBBIX YpaBHEHHH TMOTPeOJCHUS DSHEPrUU IO TEPPUTOPHAIBLHOMY HWIIH
BEJIOMCTBEHHOMY IIPU3HAKaM;

—  Moaynei o0000IIeHHs TMOJYYSHHBIX [aHHBIX Ha OCHOBE CpPEICTB Tpaduueckoro
IpeJICTaBICHNUs HH()OPMALIUH.

Martematnueckas Mozelb (hOpMHUPOBAHHS TEIIOBOTO peXHMMa 3[AaHUS, B 00IIEeM ciyyae,
CBOJIUTCS K COCTaBJICHHIO YPAaBHEHHH TEIUIOBOrO OallaHCa, OMKCHIBAIOIIMX TEPEHOC Teria
BO3JJyXOOOMEHOM, BHEIIHHE KIMMAaTHYECKHE BO3JCUCTBUSA, TEIUIONOTEPH uepe3 Hapy KHbIE
OTpaKJI€HUSI 3a CYET TEIJIONPOBOJHOCTU U  (QWIbTPALMM, TEIUIONMOCTYIJICHUS  OT
TEXHOJOTHYECKOro 000pyAOBaHUS U T. 1.

JUis  MoaenupoBaHMsI TEIUIOBOTO pPEXKMMa HEOOXOAMMO IMPOBEIEHUE HATYpPHOTO
AKCIIEPUMEHTA, B PE3yJIbTaTE KOTOPOTO OMPENETAIOTCS:

—  (baKTHYECKHE TEIJIO3AIUTHBIE XapaAKTEPUCTUKN HAPYKHBIX OIPaXKICHUN;

—  OCOOCHHOCTH pacHpeeNieHUs TeMIepaTypbl BHYTPEHHErO BO3AyXa B MOMEIICHUSX
3JIaHMUI;

—  TEIUIOAKKYMYJUPYIOIINE XapaKTePUCTUKH 3AaHUS;

—  MHEPUHUOHHOCTb CUCTEM OTOILICHUS;

—  MOIIHOCTh BHYTPEHHHX TEIUIOBBIICICHUH.

Bo Bpemst HaOnmoAeHUI U3MEPSIOTCS:

—  TeMIeparypa, BIaKHOCTb, CKOPOCTh M HaIlpaBJICHHUE BETPa aTMOC(EPHOTO BO3AYXa;

—  MHTEHCHBHOCTbH COJIHEYHOM pajualiiy;

—  TeMmeparypa M BIaKHOCTb BHYTPEHHETO BO3/lyXa B MOMEILIEHUSIX 3/1aHHUS;

—  TeMImepaTypa BHyTPEHHEW, HaAPYKHOH MOBEPXHOCTEH 3/1aHMsI U 000PYIOBaHUS;

—  MapaMeTphl TEINIOHOCUTEIS U JP.

3amaya MOJENMpPOBAaHMS TEIUIOOOMEHAa B 3JaHUSAX HAa OCHOBAaHUM TIIOJHBIX JIAHHBIX
TEIJIOTEXHUYECKUX HKCIIEPUMEHTOB SBISETCA JOPOTOCTOSIIEN W pelaeTcs NpPaKTUYECKU
UCKJIIOYMTEIBHO B CiIy4ae IPOEKTUPOBAaHUS CHUCTEM aBTOMAaTHUYECKOIO peEryJnpoBaHus. B
HaIlleM cliydae, JJii aBTOMaTHYeCKOM CHUCTEeMbl MOHUTOPHHIa HEOOXOIUMO CO3/1aTh MOJEIb,
UCTIONB3YIOUIYI0 TTapaMeTphl, KOTOPhIE MOTYT OBITh M3MEPEHbI Ha 00BEKTE OOCITYKHBAIOIIUM
nepcoHanoM. Takas Mojenb He OyJIeT MOJHOM, OJHAKO OHA JOJDKHA JIaTh KaueCTBEHHYIO
XapaKTepUCTUKY 3[aHUs, KaK SHEPromnoTPeOIAIONIEero o0beKTa.

HNudopmaunnonHas Moaesb CHCTEMbI

IIpy  MOHHUTOPUHIE CHCTEMBl OTOIUIEHHS  3/aHUs  U3MEPAIOTCA  [apaMeETphl,
MIEPEUYHCIICHHBIEC HUXKE:!

1) mo nHaHHBIM TEMJIOBOI'O CYETYMKA ONPENEISIFOTCS: MIHOBEHHAs TEIUIOBas Harpyska
3nanust Q, (kBT); morpebnennas temnosas sueprust Q, [ xan (I/]occ); MTHOBEHHBIN MacCOBBII

pacxoa BOJBI B CETH OTOIUICHUS My, T/4 (KT/C); MTHOBEHHBIH OOBEMHBIN PACXOj BOABI B CETH
otorwtenust V, M>/4 (M'/c); KOJTHYECTBO HpoTeKaromieil Bogsl M, T i V, M°; TeMieparypa
BOABl B TOJAIOIIeH nuHUM 7;, C; TeMIeparypa BOJIbI B OOpaTHOW JHUHUU T;, C; Bpems
HapaOOTKHU cueTYHKa HA MOMEHT 3aMepa T, U.

2) TeMrepaTypa BO3/yXa BHYTPH IIOMEIICHHUIA £,,, C;

3) TemmnepaTypa Hapy>KHOTO BO3ILyXa fqp, oc;

JIOTIOJIHUTENBPHO ~ MOTYT  YYHTBIBATHCS ~ TMOTOAHBIE  YCIOBUS 1O  JIaHHBIM
METEOPOJIOTUUECKON CTAHIINU:

—  CKOpOCTh BeTpa W, m/c;

—  HaJMYHUe OCaJKOB, MM;

—  OCBEIIEHHOCTb.

4) MuHuManbHast UHGOpMaIKs, KOTopasi MPeJOCTaBISAETCS O 3JaHUU:

—  0o0beM 31aHus Vy, M

— roJl MOCTPOMKH, HA3HAYCHUE;

59



—  pacueTHBIM TeMIEepaTypHbI rpa@uK CUCTEMBI OTOIIEHUS (17, T2).

Temnepatrypa Boabl B Mojaromied ¥ OOpaTHOW JIMHUM TEIUIOBOM CETH OTHOCUTCA K
XapaKTepUCTHKE MOTPEeOsieMOl HArpy3Kud BO BpEMs 3aMepa, MO3TOMY JUIsl TOrO, YTOOBI 3TH
3Ha4eHUs1 ObUIM MH(POPMATHBHBIMU, HEOOXOIUMO M3MEPATh MIHOBEHHYIO TEIJIOBYIO HAarpysKy
Y MTHOBEHHBIN pacxoj CeTEeBOU BOBI.

Mogenb CTpOUTCS Ha OCHOBAHMHU TEIJIOBOTO OajaHca 3[aHMs, KOTOPBIH BhIpa)kaeTcs
CJIETYIOIIUMH YPAaBHEHUSAMU:

Ql = qv ) Vs() ) (tslz _tuap)’ (1)
rae: (J, - TEIUIOBOM MOTOK, KOTOPBIH TEpseTCs 3JaHHEM B OKPYXAIOLIyIo Cpexy, KBT

(Mkan/4); ¢, - yZ#enbHas OTONMUTENbHAS XapaKTEPHCTHKA 31aHHS, Br/(mM*K); V. — o6beM

3/1aHMsI TI0 HAPY>)KHOMY 00Mepy, M
KOMHGHC&L{I/IH 9TUX HOTepL OCYH_IGCTBJISICTCSI 3a CUCT IIogadyun TCHHOBOI\/JI 3HepFI/II/I n3
TEIUIOBOU CETH:

Q,=m,-c(r,-7,), )
rae: M, — pacxoj BOABI B CETH OTOIUIEHMS, T/4 (KI/C), ¢ — TEINIOEMKOCTb BOIbI, KJ[x/Kr-K

(B paboueM WHTEpBajie TEMIIEPATyp H3MEHSCTCS HE3HAUHUTEIHbHO W MOXKET MPHHUMATHCS
pasHo# 4,19 xJ]x/kr-K).

Jlns  mepenaddM TeIla HEMOCPEJACTBEHHO B TOMEIICHHSX 3JaHHUS  HCIONB3YHOTCS
OTONUTENbHBIE TPUOOPHI (PaANaTOpPhl, KOHBEKTOPHI). Tero, mepeaaBaeMoe OTOMUTEILHBIMU
MPUOOPAMH, OTIPEACIIACTCS BRIPAKCHHEM:

Q3:k-F-Atcp, 3)

rme: kK — cpenHmii Kod(b(UUEEHT TeIIoNepefaud OT BOIBL, LUPKYIHPYIOUEH B
OTOIHTEIBHEIX HPHOOpPaX K BO3AyXy B momemeHusx, Br/(M*K) wm kxan/(um®K); F —
IUIOMIA/Ib TETUIOOOMEHHOM MOBEPXHOCTH OTOIUTENBHBIX MPUOOPOB, YCTAHOBJICHHBIX B 3/IaHUH,

M At,, — CpemHENOrapu(MUYECKHH TEMIEPATYPHBIH HAMOp MEXIy OTOMHMTENbHBIMH

puOopaMu U BO3AYXOM MOMEIEHUH.
B cranmonapHoM pexuMe, IIPU OTCYTCTBUM JONOJHUTENBHBIX BHYTPEHHUX MCTOYHUKOB
TEIJIOBBIICTIEHUS, IPOrPEBa NOMEIICHHUH 3a CYET COITHEYHON MHCOJISILIUM U T. 1.

0 =0, :Q3' 4)

ITockonbKy  TemaoBOM  cyeTyMK  (pakTUYecKH (UKCUPYET TEIIo, OTAaBaeMoe
OTOIUTEIBHBIMU MPHOOPAMHU C YYETOM Tepeaudl Teria OT TpyO BHYTPEHHETO OTOMUTEIHHOTO
KOHTYpa (a OHO TaK)Ke MOXKET ObITh yu4TeHO B opmyie (4)), TO B IIOOOM pexuMe:

0, =0, )

Takum o0Opa3om, ONpeNeNUB SKCIEPUMEHTAIIEHO CPEAHIO TEMIEPATypy BHYTPH 3AaHUS
IIPU OTCYTCTBUM BHYTPEHHMX TEIUIOBBIIECIECHUHN (JIydlle BCEro MOAXOIUT HOYHOE BpeMs Ipu
OTCYTCTBHM OCAJIKOB U CHJIBHOTO BETPA), HAXOJUTCSI TEMIIEPATYPHBIN HAIlOp OT OTONMUTENIBHOMN
CHCTEMBI 3[JaHMs U C y4eToM (5) BBIYMCISIETCS] 3HaU€HUE KOMIUIEK a:

ppe 2 (6)
At

E
JeiictBurenpHplii  nmapamerp @, OTONUTENBHOM CHCTEMBI (KOTOPBIM OIpenesseT

TEIJIOOTa4y OTOIMMTEILHON CUCTEMBI ) ONIPENEIISICTCS B pACUETHBIX YCIOBUSX [2]:
0,2
t —tf
_ . . 8H 0
O =k-F-| "
t —t

6H Hap

(7)

[Ipu 3TOM BHYTpEHHHI OTONUTEIBHBI KOHTYP JOJKEH OBITH B HOPMAJIbHOM COCTOSTHUHU
(IPOMBIT, OTPEMOHTUPOBAH, OTONUTENIbHBIE MPUOOPHI HE JOJDKHBI OBITH 3arPOMOXKIEHBI U T.II.,
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TO €CTh OBITh B COCTOSTHUM HOPMAJIBHOM JKcIuTyaTtanuu). B Takom ciaydae @, Oy1eT MOCTOSTHHON
BEJIMYMHON B JIOOOM peXHME U TpPU JIOOBIX TEMIIEpaTypHbIX ycioBusAX. CHIDKEHUE JaHHOM
XapaKTePUCTHUKH B JaJbHEWUIIEM OyJeT CBHIETEIBCTBOBATH O 3aCOPEHUU OTOMHUTEIHHBIX
prOOPOB M HEOOXOAUMOCTH UX TPOMBIBKH WU PEBU3HUH.

BHyTpeHHHE TEIUTOBBIAEIEHUSI B 3JaHUHU C ONPEACICHHOM CTENEHbID TOYHOCTH MOTYT
OBITh OMpeneseHbI o ciexyomiei Gpopmyre:

AQ,, =q, Y, (t, ~1.,), ®)
rae l‘;H — CcpemHsAs TemImepaTypa B 3[aHHH, KOTOPYIO CO3/1aeT CHUCTeMa OTOIuIeHus 0e3
y4eTa BHyTPEHHUX UCTOYHUKOB TeTlIa.
[poussenenne ¢ -V sBusiercst OTONMMTENBHOM XapakTEpUCTHKON 31aHus. JlaHHas
XapaKTepUCTHKA, ONpe/ieJIeHHAasl Kak:

0 Vo= ©)
o Luap

JOJKHA OCTaBaThCsl B CTAlMOHAPHOM PEXHUME OTOIUICHUSI MOCTOSIHHOM BEITUYMHOM.
WN3menenne maHHOrO mokazarensi OyJIeT CBUICTEIHCTBOBATH 00 W3MEHEHUH TEPMHUYECKOTO
COMPOTHUBIICHUSI KOHCTPYKIIMM 3/aHUS, UYTO MOXET OBbITh CJEICTBUEM CHIIBHOTO BETpa,
HaMOKaHHS OTpaxaeHui 1 T.1. OIHaKO, OTOMHUTEIbHAS XapaKTEPUCTUKA 3AaHUs, paCCUMTaHHAS
TOJIbKO Ha OCHOBAaHWHU JIaHHBIX TEIMJIOBOTO CUETYHKA, OOBIYHO [1aeT 3HAUUTENbHBIN pa3zopoc
3HaYeHu. B CBA3M ¢ 3TUM, [EWCTBUTENIbHAS XapaKTEPUCTUKA OINPEIEIAECTCS KaK CpeaHss 3a

BECh OTOMUTENbHBIA EPUOI.

3Hasg 00beM 31aHMA, HAXOAUM YJENbHYI0 OTONMTENbHYIO XapaKTEPUCTUKY 3[aHHs ¢ U

3Ta BEJIIMYMHA CPAaBHUBACTCS C HOPMATUBHBIM IOKazareneM. OIHAKO CleNyeT Y4HUTHIBaTh
YCIIOBHOCTb TAaKOTO CpPaBHEHHUs, TaK Kak OIpPEACAIONIMM IIOKa3aTesleM Uil JaHHOM
XapaKTEPUCTHKH SBIISETCS HE 00bEM 37jaHUs, a TAaKUe MapaMeTphl Kak:

—  IUIOUIAa/ib HAPYXXHBIX OIPaXACHUN 3/1aHUS;

— KO3 UIHUEHT OCTEKIICHUS OOKOBBIX MMOBEPXHOCTEH;

—  XapakTepHCTHKa KpBIIIY, 0BaNA, CTEH U Tp.

Crnenyromum 3TaroMm sBIIIEeTCsA ONPEICIICHUE PACYETHON OTONUTEIbHON HATPY3KH 31aHUS:

0,=q,V, -1, (10)

HCXO0Jd U3 KOTOPOH, Jajee HaXOoAuM IapaMeTp @', OTOMUTETLHON CHCTEMBI B pacueTHBIX

YCIIOBHSIX, KOTOPBIN HEOOXOIUM Ul pacyeTa OTONUTEIbHON Harpy3KH 3/1aHUs:

o =
Al

rne At C’; — TeMIEpaTypHbIA HANop, KOTOPBIM [OJKHA CO3[1aTh CHUCTEMA OTOIUIEHUS

(11)

37JaHUS B PACUETHBIX YCIOBHSX.
[pu cpasnenun neiicrButenshoro 3nauenus P, ompenenennoro nmo Qopmyne (7) ¢

4
HGO6XO,Z[I/IMBIM paCuCTHBIM q)o MOKHO CACTIaTh HCKOTOPLIC BbIBOJbI:

1 O <P 7 6
) ecau . , TO CYIIECTBYIOIEH ITOBEPXHOCTH OTOIMTEIBHBIX IPUOOPOB

HEJ0CTAaTOYHO JUIsl TIOJTHOLIEHHON OTONMMUTENBbHOM Harpy3Ku 3/1aHus, Jake €CIU TEIUIoBas CeTh
OyZAeT cTpOoro BBIMOJHATH MPOEKTHBIA TemmepaTypHblil rpaguk. IIpu 3ToM, OTKIOHEHHE yKe Ha
10% sBisieTCsl KPUTHUECKUM, MIPU KOTOPOM, YBEJIMYMB PACXOJ TEIUIOHOCUTENS B JOIYCTUMBIX
npezenax, HEBO3MOXKHO JOOMTHCS HEOOXOAMMOIO YBEIMUYCHHs TEMIIEpPaTypHOTO Haropa.
YacTHRIMU cly4assMu CHWKEHUsT @, MOTYT OBITh: 3arps3HEHHE, THAPABINYECKas pa3BepTKa
OTOMMTENBHOIO0 KOHTYPA, 3arPOMOKICHHE OTONMUTENIBHBIX PUOOPOB U T. 11.;

61



!
2) ecmu @ > @', oromurenbHas CHCTEMa 3[aHHS HMEET JOCTATOYHYIO TEILIOBYIO

MOIIHOCTb JJIS1 yAOBJICTBOPEHUS PACYETHOW HArpy3KH M BO3MOJKEH IIEPEXOJ HA IOHWKCHHBIN
TEMIIEpaTypHbIi rpaduK 1O OTHOUIGHWI0O K TIPOCKTHOMY, WM CHIDKEHHE pacxoja
TEIUIOHOCHUTENISI OTHOCUTEIBHO ITPOEKTHOTO 3HAYCHHUS.

I[GHaTB BBIBOJA O TOM, YTO TCILIOBasd CCThb HCAOAACT HMJIM OACT C HA30BITKOM TCILJIOBYIO
DHEPruI0 I OTOIUICHUS 3[AaHMs, MOJKHO JIMIIb Ha OCHOBAHMM aHAJIM3a TEMIIEPATyPHOIO
rpaduKa TEIUIOBOM CETH C Y4eTOM WHAMBUAYAIBHOTO pacxoja TEIUIOHOCHTENS Ha 3aJaHHBIN
OOBEKT.

OpnHako, yuuThiBasg creru@uky paOOThl TEIUIOBOW CETH, OTKIOHEHHWE OT MPOEKTHOIO
TEMIIEpaTypHOro rpaduka Hellb3s 3apaHee CUMUTaTh HAPYLIEHHEM, U, COOTBETCTBEHHO, JI€1aTh
BBIBOJL O HEJIOTPEBE WIM IEPErpeBEe OTAIUIMBAEMbIX 34aHUM. Tak, ecinu eHCTBUTEIIBHBIC
XapaKTCPUCTHKHU 3I[aHI/II\/'I " UX OTOIIMTCIBHBIX CUCTCM OTJIMYAIOTCA OT IMPOCKTHBIX 3HAUCHWI (a
9TO dYalle BCEro TaK M INPOMCXOAWT, TaK KaK CHCTEMbl MPOCKTUPYIOTCS C ONPEIEICHHBIM
3armacoMm), WIM OHHM HM3MEHWIMCh B IpOIECCE AKCIUTyaTal[Md, BO3HUKAET HEOOXOAMMOCTH
KOPPEKTHPOBKHU TeMIepaTypHoro rpaguka. Temneparypa ceTeBoi BOABI B MOZAIONIEH JTUMHUU
JUTSL BCEX TIOTPeOUTENIeH MPUMEPHO OJMHAKOBA (IS YIAJICHHBIX TIOTPEOUTENCH OHA CHIKACTCS
u3-3a TEIUIOBBIX MOTEpb B ceTH). B To ke Bpems Temmeparypa B OOpaTHOW JMHUU MOXKET
CYHICCTBCHHO OTIMYATHCA JIA Pa3HbIX HOTpG6HTCJ'IGI>i B 3aBUCUMOCTH OT MHAWBUAYAJBHBIX
XapaKTepUCTHK UX cucTeM oToruieHus. [Ipu Hanmaake TemoBod ceTu, Harpy3Ku NoTpeduTenen
KOPPEKTUPYIOTCS PACXOJaMU TEIIOHOCUTES.

Ha ocHOBaHuMM oOIpeneneHHBIX BbINIE I[ApaMETPOB  CUCTEMBl  OTOIUIEHUS U
XapPaKTCPUCTHKU 3OaHUA MOKHO IIPOU3BCCTH PpaCuUCT HHAWBHUAYAJIBbHOI'O TCEMIICPATYPHOI'O
rpaduka A8 Kaxzaoro 3aanus. Jlamee, cpaBHHMBas JEHCTBUTENbHbIC 3HAYCHHs MapaMeTpoOB
CETeBOM BOABI C MOJIYUYCHHBIM MHAWBUAYaJIbHBIM Fpa(i)I/IKOM, MOJXHO J€JaTh BBIBO/J O I[e(l)I/IHI/ITe
WIN U30BITKE TEIJIOBOM SHEPIUH, MOAaBAEMON U3 TETJIOBOI CeTH.

NunuBuayanbHbl  TEMOEPAaTypHBbIM rpapuK ONpeneNsercs COrJacHO —CJEIyIOIIEero
aJropuTMa:

1) OIPCACIIIOTCA XAPAaKTCPUCTUKU 3JaHUSA U €TI0 OTOIIUTCILHOU CHCTEMBIL: qv . I/3 , HO

dopmyne (9) u @, o dpopmyne (11);
2) onpexensercs TEeKyllee 3HaYCHUE OTONMTEILHON HAarpy3KH NMpU JTAHHOH TeMIlepaType
Hapy>KHOTO BO3JYXA fyqp:

QO :qv .V;«) ‘(teu _tuap)’ (12)
rac tgH — HOpMaTI/IBHoe 3HAYCHHUC Cpe,HHeﬁ TeMHepaTprI B 3JaHUH;

3) onpenensieTcs TEKylee 3HaueHne KoMIuiekca k-F:
0,2

{ —
k- F=@p .| 2 " : (13)
Colt, -t
6H Hap

4) onpepensieTcs cpeHenorapuGMUIeCKUil TeMIIepaTypHbIN HAOP:

Q
At =—="—. 14
¢ k-F ( )

I[anee HeO6XO)II/IMO Y4UUTBIBATH, 4YTO H606XO,Z[I/IM8.$[ TEMIICpaTypa CETEeBO BOALI B
MOJaIIeii TUHUN U €€ pacxoq — BCJIWYHMHBI B3aUMOCBS3aHHBIC. B Takom cjIydyac 3aaayda
CBOJHTCA oo K OIpCACIICHUIO H€O6XOI[I/IMOFO pacxoza 1pH 3aJaHHOM 3HAQ4YCHHHU T, oo K

HE0OXOMMOMY 3HAUEHUIO TEMIIEPATypbl TEIUIOHOCUTENSI Ha BXOZE B 3[aHUE NPU 33JaHHOM
pacxone G,.
5a) Ecnm 3aman pacxon teroHocurens GB, TO, pelias CHCTEMY YPaBHEHHM:
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Tl —Tz — Q{)
m,-c
, (15)
T T
At =— ;
T —
ln 1 61
7'-2 - tKH
IOJIYYHM:
” 1 —exp Q“ — Q" - exp L
m,-c-At, m, -c m,-c-At,
Tl = s
1—exp 0,
m, -c-At
=g (16)
m, -c

50) Ecnu 3amana TemnepaTypa TEIUIOHOCUTENA HAa BXOJE B 3JaHUE T,, TO M3 BBIPAKEHUS

TEIUTOBOTO OajaHca MOoTyYaeM pPacXo:

0,

=, 17
" (71_72)'0 4

rae T, =2-(t,, +At,)—1, (C HOrpenIHOCTLIO He Oostee 2,5%).

Peanu3anus cucTeMbl M AHAJU3 MOJYYE€HHBIX Pe3yJIbTATOB

[Tpn momomu MaHHOW METONWKH ObLT TpoBeneH aHanu3 teruionorpednenus CIII Ne9g
r. JloHeunka 3a Tpu oronutenbHbIX nepuoga ¢ 2005 mo 2008 rr. AHamu3 MPOBOAUICA
CIIeYIOmUM 00pa3oM. BT B3SITHI JaHHBIC TEIUIOCUETYMKA 32 JAHHBIA TEPHO, TaHHBIE
TeMIIepaTypbl BHYTPH IIKOJIBI U JAHHBIC METCOCTAHIINY 3a aHATM3UPYEeMbIi niepro. C ImoMombo
dbopmyns (9) ObLTH HAalICHBI €)KEHEBHBIC MMOKA3aTENN OTOMUTEILHOW XapaKTePUCTHKH 3aHUS 1
ObUTa ompejielicHa (paKTHUECKash OTOIMUTEIbHAS XapaKTePUCTHKA 3/IaHUs 110 HanOoJIee XOJIO0HBIM

JTHIM (| -Vﬂ) = 9200 xxan /(ll'[{ ) Pacuernas Harpyska otoruieHUs u3 (Gopmyisl (8)

cocrasmia 405 Mxain/4.

3Ha‘-ICHI/I5I XapaKTepI/ICTI/IKI/I OTOIIUTCIIBHBIX HpI/IGOpOB 34 OTOIIUTCIIBHBIC HepI/IO,Z[BI 6BIJII/I
CIIC Ty FOIIIMH

2005 -2006 rr.: ®, =5710 kxan/(u-K)

2006 —2007 rr.: @ =5617 kkan/(u - K)

2007 —2008 rr.: @, =5490 kxan/(u - K)
[Ipu 5TOM, yuuTHIBas TeMIepaTypHbIH rpaduK CUCTEMBbl OTOIUICHUS 3[JaHUs MIKOIBI No
. 0 0
95/70 (HopMa TemIiepaTypsl ceTeBoil Boasl Ha Bxoae 95 C, Ha Beixoae 70 C), HeoOxoammas
!

XapaKTEPUCTUKA OTOMHUTENbHBIX mpubopos momkna Obite D =5870 kkan/(u - K). Kax
BUJIHO, TEIUIOOTJAYd OTONMUTENbHBIX MPUOOPOB HE JOCTATOYHO ISl YJIOBIETBOPEHUS
HEO0OXOIMMOH TETUIOBOI Harpy3KH, 4TO YKa3bIBaeT Ha BO3MOKHOCTH HEJAOTPEBA 3AaHUS MPU
HU3KHX TEMIepaTypax Hapy)XHOTO Bo3gyxa. Ilpwuem, udem Hmke 3HaueHue D, Tem
OonpmuM OyAET HEJOTPEB.

Huxe mnpuBeneHsl monxydeHHbIE TpadUKH pacIpeeieHusl TEIUIOBOH Harpys3Ku
OTOILICHHS B 3aBUCUMOCTU OT TeMIEpaTypbl Hapy>KHOTo Bo3ayxa. Kak BuaHO U3 TpaduKoOB,
LEHTpaJbHOE KAauYEeCTBEHHOE pEryJMpOBaHHE TEIUIOBOM HAarpy3KW Ha KOTEJIbHOW He
YAOBIETBOPSET TpeOyeMbIM HOpMaM, OCOOEHHO B oTomuTenbHbIe nepuoas 2006 — 2007 rr.
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u 2007 — 2008 rr. lanaas npoOiemMa MOXKET OBITH CBSI3aHA KaK C HEYIOBIETBOPHUTEIbHBIM
peryJiMpoBaHNEM Ha KOTEIbHOM, XapaKTEepHBIM MJi PYYHOTO PETyJIUPOBAHUS, TaK U C
BO3MOXHOW TUIPABINYECKON Pa3BEPKOM TEINIOBOM CETH.

Kpome storo, BHAHO, YTO JMHHS TPEHAA ICHCTBUTENBHBIX HArpy30K IMEPECEKAETCS C
PACUCTHBIMU HArPY3KaMH Ha PUC. 4 IIPH TeMIIepaType Hapy:KHOro Bo3myxa f, = -16 °C, Ha puc.
S opu t, = - 40C, u Ha puc. 6 ipu £, = - 1'C. DTO CBsA3aHO C T€M, 4YTO TEIJIOOTAAYa

o o !
OTOIIUTECIBHOMU CHCTCMBI HHIKC HGO6XO}II/IMOI/I (Do <CD H, K TOMY XK€, IOCTOAHHO

CHIJKAETCS, YTO CBUICTEIBCTBYET OO0 YXYAIIEHWH COCTOSIHUSI OTOMHUTEIbHOW CHUCTEMBI
31aHUs.

Q,,
Mkan/y
400,0 -
350,0
300,0
250,0
200,0
150,0 -
100,0
50,0 -

0,0 ‘ ‘ ‘ ‘

-35,0 -25,0 -15,0 -5,0 5,0

A - pacyeTHas TEIUIOBas Harpy3Ka 37aHus

B - [[eiiCTBUTEIIbHAS TEIUIOBAsI HATPY3Ka M0 CYCTUUKY

Puc. 4. I'padux pacnpeseneHus HArPY3KUd OTOILICHHUS 3[]aHUS B 3aBUCUMOCTH OT TEMIIEPATYPhI HAPYKHOTO
BO3IyXa 3a oTomuTenbHbINA nepuo 2005-2006 rr.
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Q,,
Mkan/y

300,0 -
250,0
200,0
150,0
100,0

50,0

0,0 T T T T T T
-20,0 -150 -10,0 -5,0 0,0 5,0 10,0 4 o,c>

A - pacdeTHas TEIUIOBas Harpys3Ka 34aHus

B - IeHCTBHUTENbHAS TEIUIOBAs HAarpy3Ka I10 CUETYUKY

Puc. 5. I'paduk pacnpeaencHus Harpy3Kd OTOIUICHUS 3aHKs B 3aBUCHMOCTU OT TEMIICPATyphl HAPY>KHOTO
BO3/yXa 3a oronuTenbHbIi nepuosa 2006-2007 rr.

Q09
Mkan/u

300,0 -
250,0

200,0

150,0

100,0

50,0 -

O,o T T T T T T T

t,°c
20,0 -150 -10,0 -5,0 0,0 5,0 10,0 15,0 ,

B - pacueTHas TEIUIOBasi Harpy3Ka 31aHus

B - eHCTBHUTENIbHAS TEIUIOBAsI HATPY3Ka 110 CYETIUKY

Puc. 6. I'paduk pacupeneneHus Harpy3Kd OTOIUICHUS 3[aHUS B 3aBHCHMOCTH OT TEMIIEpaTypbl HAPY>KHOTO
BO37yXa 3a oronuTenbHbIN epuo 2007-2008 rr.

[TosToMy, pu TemnepaTypax Hapy>KHOTO BO3AyXa HHMXKeE, YeM f,, HAOJII0JaeTCsl HEJJOTPEB
nomenieHud. OTyacTH [ KOMIEHCAlMM MOJO0OHOrO sBJIEHUS, NpuU 0Oojee BBICOKUX
TeMIepaTypax KOTelbHas JAaeT OoJipllle TeIula, YTO MPUBOAUT K Iepepacxody TorumBa. B
LIEJIOM, M3-3a YXYJIICHUS COCTOSIHUSI OTONUTENIbHOM CHCTEMBI 3/1aHHUS, CPEIHsS TeMIiepaTypa
BHYTPEHHETO BO3yXa CHU3WIACh OT 19,1°C B 2005 — 2006 rr., 70 18,6°C B 2006 — 2007 rT. 1
n0 18,0°C B 2007 — 2008 rr.

Ha mpumepe otonurensHoro nepuonaa 2005 — 2006 rr. (puc. 7) MOXKHO BHJIETh TOTEHIIUAT
9HEProcOepeKeHHS 3a CUET BHYTPEHHETO PETYIMPOBAHHS PACX0/1a CETEBOW BOJIBI B 3/JaHHH.
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3
G.m /y

14,00

12,00
10,00

8,00

I’
l
6,00 /\N I L
4,00 \f\vf \

2,00

0,00 , T
25.10.05 14.12.05 02.02.06 24.03.06

—_— = 0eliCMBUMEIbHBLI PACX00 Cemesoll 600bl
PACHemHbll pacxoo cemegoil 600bl
Puc. 7. I'paduk nu3meHeHns: pacxoza CeTeBOM BOABI 3a OTOoNHTeNbHbIH neprox 2005-2006 rr.

Kak BunmHO m3 rpaduka, OTKIIOHEHUE NEHCTBHTEIBHOTO Pacxo/a CETEBOM BOIBI OT TOTO,
KOTOPBIH ONTUMAIILHO YIOBJCTBOPUT TEIUIOBYIO HArpy3Ky 3[aHUs IPH CYIIECTBYIOIIUX
3HAYCHUSAX TEMIIEPATyphl CETEBOW BOJBI B MOAONIEM TPYOOTPOBOJIE, JOBOJIHHO 3HAYUTEIHHO,
W yKa3bIBaeT Ha XOPOIIUH pecypc sHeprocOepexenus. OIHAKO B CYHISCTBYIOIIUX YCIOBHUSX,
IUTSL TIOTOOHOTO PETYJIMPOBAHUST HEOOXOAMMa PEKOHCTPYKIHUS TEIUIOBOTO BBOJA 3/IAHHS, YTOOBI
HE HapylIaTh THAPABIMYECKUI PEKUM TEIIJIOBOM CETH.

BoiBOABI

Ha ocHOBe mpemnmaraemMoli METOAMKH pa3pabOTaHO MPOrpaMMHOE OOecIeueHue,
MO3BOJISIONIEE HEMPEPHIBHO aHAIM3UPOBATh TEKYIEe COCTOSHHE OSHEPronoTpeOiIeHus
3MaHUSIMH OOBEKTOB OOKETHOM cephl. JlaHHOE MTporpaMMHOE 00ECIICYCHUE YIKE BHEIPECHO, U
MIPOU3BOIUTCS cOOp JaHHBIX 10 3TAHHSIM YIPEKICHUN 00pa3oBaHMsI.

[Iporpamma 1MO3BOJISIET peain30BaTh BBIMICONMMCAHHBIA AITOPHUTM 10 KKIOMY 3JaHHIO,
OTHOCAIIEMYCS K OpraHu3anusam OropkeTHol cdepol. [IporpammHoe obecrieueHne pa3padoTaHo
UL OTHEeNa DSHEPrOMEHEKMEHTa TJABHOTO SKOHOMHYECKOTO yrpaBiieHHs JlOHemKoro
TOPOJCKOTO COBETa U MO3BOJISIET:

—  TmpoBOAUTH (OPMHUPOBAHHWE WM TIPEICTaBICHHE OOOOIIEHHBIX TAHHBIX O pacxojax
HHEPIrOpecypcoB;

—  BBINONHATh  KPAaTKOCPOYHBIH W JOJNTOCPOYHBI  TPOTHO3  pecypco- H
JHEPrOMOTPEOICHHS TOPOIA;

—  OCYHIECTBJISATH KOHTPOJIb 3a COCTaBJIeHHEeM TIutaHa 3(P(EKTUBHOTO IMOTPEOICHUS
pecypcos;

—  OCYWIECTBIATh MH()OPMAITMOHHYIO TOMJIEPIKKY TPU OOOCHOBAHUU MEPOTIPUSITHIA IO
9HEpProcOepeKeHHIO;

—  co3gaBaTh ONTHUMAJbHBIE MEXaHU3MBI pAcTpeieiCHHs JMMHTOB Ha TOTpeOJIeHUE
JHEPTOPECYPCOB OOBEKTAMU OIOIKETHOM Cephl;

—  obecrieunBaTh MpoOIECC MOITOTOBKH IOTOBOPOB Ha MPUOOPETEHHUE YHEPTHHU TSI BCEX
00BEKTOB KOMMYHATbHON YHEPTETHKH;

—  COCTaBIISITh OOOCHOBaHHWE €XKETOJHOTO SHEPreTHYECKOro IUIaHa Ui Topojaa H
(hOopMHUPOBATH OTUETHI O €TO BBHITOIHEHUH.
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C.A. Kapnywes, A.JIO. XapuToHoB

ABTOMATU30BAHA CHUCTEMA MOHITOPUHI'Y EHEPI'OE®EKTHBHOCTI
MVYHILUITAJIBHUX OB’€KTIB m. JIOHELIBKA

Posenaoaemvcs  numannsa — cmeopeHHs — aBMOMAMU308AHOI  cucmemu  MOHIMOPUHSY
eHepeemuuHol  eexmugHocmi  MyHiyunaibHux o00'ekmie m. J[lomeyvka i nponowyomuvcs
MamemamuyHi Mooei NiOGUUEHHS IX eHepeemuUyHO20 BUKOPUCIOBY8AHHS HA OCHOBI MeN08020
banancy 6yoiseins.

S.A. Karpushev, A.Yu. Kharitonov

AUTOMATED MONITORING SYSTEM OF MUNICIPAL OBJECTS ENERGY
EFFICIENCY IN DONETSK CITY

The analysis of the automated system of municipal objects energy efficiency monitoring is
considered. Mathematical models of energy efficiency increase on the basis of building thermal
balance are examined.
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