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HCCJEJOBAHUE OFBEKTOB YITPABJIEHUS 3AKPBITOM
CUCTEMBbI HEHTPAJIN30BAHHOI'O TEIIVIOCHABXEHUSA HA
NX PU3NYECKUX MOAEJIAX

Paccmampusaiomesn eonpocwl uccnedosanus 00vbeKmos ynpasieHus 3aKpulmol Ccucmembsl
YEHMPAIu308aHHO20 MENIOCHAONCEHUS. HA (DUIULECKUX MOOeNaX UHOUBUOYATbHO20 MENI08020
NYHKMA U CUCTEeMbl OMONIeHUs.

Pozensioaromsecss  numanna — 0ocniodcenHss  00'ekmie  KepyeamHs — 3aKpumoi  cucmemu
YEeHmMpanizo8ano2o0 MmenionoCmayanHts Ha QI3UYHUX MOOeNaxX IHOUBIOYAIbHO20 MeNno8020 NYHKNLY
i cucmemu OnaieHHs.

Beenenue

AKTyaJIbHbIM, YYUTBIBAsI BBICOKYIO CTOUMOCTH TOIUTMBHO-IHEPTE€TUYECKUX PECYPCOB, SABIISETCS
pelieHre 3aiad Mo TOBBIIIEHUIO 3(PPEKTUBHOCTH OOBEKTOB YINPABICHUS 3aKPBHITOW CHCTEMBI
neHnTpanu3zoBanHoro TterocHadkenus (CL[T) 3a cder yCOBEpIIEHCTBOBAHMS CYIICCTBYIOIIUX
WM Pa3pabO0TKH HOBBIX CHCTEM aBTOMaTudeckoro ympasieHus. 3akpbitas CLT mo xapakTtepHbIM
IpU3HAKaM OTHOCUTCSA K «CJIOXKHBIM cucTeMam» [1], KOTOpbIM MPHUCYIIM: HAJIUYUE IOJICUCTEM;
HaJIMYUE HepapXUuecKoil (MHOTOSPYCHOM) CTPYKTYpbl CUCTEMbI YNPAaBICHUS C OOJBIIMM YHUCIOM
CBSI3eM MeXIy IOJCHCTEMaMH; HAJM4YHMe SJIEMEHTOB CaMOOPTaHM3AlMM, KOTOPbIE OINpPENesSIoT
MOBEJIEHUE TOACHCTEM YIMpaBICHHs] B 3aBUCUMOCTH OT M3MEHEHMsI BHEIIHUX YCJIOBUM; HajIuuue
B CHCTEME OTHOCHUTENIbHO OOJBIION HOMEHKJIATypbl TEXHUYECKUX CPEACTB, KOTOPHIE Pa3IMYaioOT
[0 MPUHIUIY JIEHCTBUS U POJIM, KOTOPYIO OHM BBINOJHSIOT B CHCTEME; y4acTHE OMEepaTHUBHOIO
nepcoHana B MpOLEecce YNPaBIeHUS TEXHOJIOTHUYECKUMHU MporeccaMu. OCOOEHHOCThIO 3aKPBITON
CUT kak cI0KHON CHCTEMBI SBIISIETCSI TEXHOJOTHYECKasi HEBO3MOXXHOCTh MPOBEACHUS AKTUBHBIX
SKCIIEPUMEHTOB [2] B OTONMMTENbHBINA CE30H IS TOTYyYEeHHUS] HEOOXOTUMBIX SKCIIEPUMEHTAITBHBIX
JaHHBIX C IEeNbl0 pa3paboTKUM MaTreMaTHUYecKUX Mojenel, HeOOXOTUMBIX [JIsl TOBBIIICHUS
9SKOHOMHYECKOI 3P PEKTUBHOCTH, BYACTHOCTH, CHI>KEHUS pacxoa NoTpeOisieMoi TerIoBOi S HepTrHH,
IIPU peau3allii yTBEPKIACHHOTO TEMIIEPAaTYpPHOTo rpaduka CUCTEMbI OTOIUIeHUS. [ mpeononenus
YKa3aHHOM TEXHOJOTHYECKOW HEBO3MOXKHOCTH COTPYIHHUKaMU KadeIpbl TeraoxJagoCHa0KeHus
XapbKOBCKOM HAITMOHAJIIBHOW aKaJIeMHH TOPOJICKOTO XO3siCcTBa ObLTa pa3paboTaHa M peau30BaHa
dbusnaeckas moxaenb 3akpbiTod CIT (OMCIIT), cocrosimas n3 KoMIUIeKTa (GU3UIECKUX MOJeen
CIeNyIOMUX O0OBEKTOB YMPaBIEHUS: HCTOYHHUKA TeTuioBoM sHeprun (PMUTD), nHauBHIyasbHOTO
teroBoro myHkTa (PMUTII), cuctemsl otoruierus: (PMCO) u cucTeMbl TOpsiuero BOI0 CHA0KESHHS
(OMCT'B).

[TpunnunuansHas cxema 3akpbiTol MCIT ycnoBHo u3o0pakeHa Ha pucynke 1. s
peanu3anuu 3Toi GU3NYECKOM MOJENIH UCTIOIb3YIOTCS: AIEKTpUYEeCcKas SHEPrusi, MOCTynaromas ot
muTa snekrpudeckoro (D), nanpspkenne muranus 220 B, wactora 50 I'; m Boga (1) — w3 ropoackoro
Bonomnpooza (B). B kommnekt 3akpsrroit @MCIT BxoasT:

1) ®DMUTD cocTosmas u3: EeKTpUIeCcKoro Harpesareds (2) ¢ OJI0KOM TePMO-3IIEKTPUIECKIX
Harpepareneit (TOH), nanpspkenne nuranus kotopbix 220 B, gacrora 50 ', MomHOCTE 4—6 KBT
JUTSL CUCTEMBI OTOILICHUS; UPKYJIAIMOHHOTO (ITOAKAYMBAOIIETO) AMMEKTpoHacoca (3), HanmpsHKeHUE
nutanus 220 B, gactora 50 I';; oOparHoro knamana (4); skcran3omMara (paciIMpUTeILHOTO Oauka)
(5); mpenoxpanuTenbHOTO Kinamnana (6); GuibTpoB ceTyarbix — 2 mT. (7, 8); BEHTHIEH IJIaCTMACCOBBIX
— 7 wt. (9—15); TepMOMETPOB MAaHOMETPUUECKUX MOKA3BIBAIOIINX JKHIKOCTHOHATIOJIHEHHBIX — 3 IIT.
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(mo3ummu 1; 2; 3), mkana 0—120 oC; manoMeTpoB 1e(opMalnOHHBIX TOKA3bIBAOIINUX TPYOUIaThIX — 5
mT. (13 HUX — 1 mT. (mo3urus 4), mkaia 0—1,0 MIla u 4 mt. (mo3uiuu 5; 6; 7; 8), mkana 0—1,6 MIla);

2) OMUTII cocrosimas U3: CMECUTEIBHOTO 3yeKkTpoHacoca (16), HampspKeHUE MUTAHUS
220 B, gacrora 50 I'm; obparHoro kimamana (17); BeHTHIEH mmiactMaccoBeix — 2 mT. (18; 19);
mukpornpoueccoproro koutponepa (MIIK) tuna PTT B kommekre [3 ], HanpshKeHHE MTUTaHUS KOTOPOTO
220 B, gacrora 50 I't (mo3ummu 9; 9.1; 10; 11); TepMOMETPOB MAHOMETPUYECKUX MOKA3ZBIBAIOIIIX
YKUJIKOCTHOHAIOMHEHHBIX — 4 1T. (M3 HUX 3 WT. (mo3unuu 1; 2; 3) otHOCATCS Takxke k DMUTO, 1
wt. (mo3unus 12), Bce umerot mkany 0-120 oC; MmaHOMeTpoOB Ae(POPMAIIMOHHBIX MMOKa3bIBAIOLINX
TpyOuarbix — 4 wrt. (13 HUX — 3 WT. (mo3unuu 5; 6; 8) orHocsATcsa kK PMUTDI, umeror mkany 0-1,6
MIlIa u 1 mt. (mo3unus 13), mkana 0—1,0 Mlla;

3) ®MCO cocTosimias u3: IpruOOPOB OTOIUICHUS: paAuaTopoB amoMuHKUEBbIX (PA) — 2 . (20;
21) u — cranphbix (PC) — 2 wt. (22; 23), ¢ ”HIMBUIYaTbHBIMUA TEPMOpETYISITOpamMu — 4 T. (24; 25;
26; 27); xouBektopa (K) «Axkopa» (28) u paguaropa ayrynnoro(PY) (29); BenTuiiel miacTMacCcoBbIX
— 23 wr. (30; 31-36; 37; 38-42; 43; 44-48; 49-52), ¢ NIOMOIIBbIO KOTOPBIX MOXHO CMOHTHPOBATh
MOJIKJTIOUEHHE JIF000T0 MPUOOpa OTOTUICHHS UJIH BCEX BMECTE; aBTOMATHYECKOTO BO3IyXOOTBOTHUKA
(53); cuerumnka notpednsemoii TeroBoit sHepruu Tuna SUPERCAL 539 B komrmuiekrte (mo3uniuu 14;
15; 16, 14.1); TepMOMETPOB MAHOMETPUUECKHUX MMOKA3BIBAIOLIUX KHIKOCTHOHATIOJHEHHBIX — 12 1IT.
(mo3ummu 17-28), mkana 0—120 oC;

4) ®MCI'B coctosimas u3: miactuadaroro teruiooomennuka (TO) tuna CB-14 20H (54);
BEHTWJICH TUIacTMAccoBbIX — 7 mT. (55-61); dbunbrpoB ceryarbix (62); KppUIRYATOTO CUETYMKA
xonoaHoi Boakl Tuna KB-1,5 (makcumansHoe naBinenue Boasl — 1 MIla) (mo3unus 29); repMmomeTpoB
MaHOMETPHUUYECKUX MOKA3bIBAIOIINUX KUAKOCTHOHAMOIHEHHbIX — 2 WT. (mo3uuuu 30; 31), mkana
0-120 oC; maHomMeTpoB Ae(POPMAIIMOHHBIX MOKA3bIBAIOIIMX TPyOUaThiX — 2 wT. (mo3uuuu 32; 33),
mkajia 0—1 MIla; a Taxke — 6ak jy1s ciauBa Bojsl u3 ®PMUTD, DMUTIT, DMCO, ®DMCI'B (no3unius
63) B KaHAJIM3AIHIO.

B xommiext MIIK tuma PTI Bxogsr:

a) DJIEKTPOHHBIH OJOK C TepeAHel MaHeNblo, KOTOPBIM BKIIOYAET MHUKPOMIPOIIECCOp,
HOPMUPYIOIINE YCUJIUTEIH U TMpeoOpa3oBaTelid CUTHAJIOB, CHJIOBBIE DJJIEMEHTHI, JIEMEHTHI
raJIbBAHUYECKOW Pa3Bs3KU M MuTaHus. [lo mpuHIUITY NEeHCTBUS 3IEKTPOHHBIN OIOK TIPEICTaBIISIET
cobot IINJI — perynasTop, pealu30oBaHHBIA C MOMOIIbIO MHKpompoueccopa. Ha ¢parmente
(GYHKIIMOHATHHON CXeMbI aBTOMAaTH3aIMH TeXHomorundeckux mpoieccoB (PCA TIT) ®DMUTII (2) u
OMCO (3), BBITIOTHEHHOW aApecHbIM MeToIoM [4] (puc. 2), 3TOT OJIOK YCIOBHO M300pakeH Kak
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Puc. 2. ®parment @CA TII ®PMUTII (2) u DMCO (3), rae 1.1 — ropsumii TENIO0HOCUTEND
nocie ®MUTD (Ha cxeme He mokazaHa); 1.2 — Termonocurens B ®MUTI;
1.3 — ropsuuii cmemanHbli TeruioHocurens nociae ®MUTII (8 DMCO); 1.4 —
TeroHocuTens nocie ®PMCO
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«MIIK»c ¢yHKIMSAMHU: aBTOMAaTHYECKUX KOHTPOJIS, CUTHAJIM3ALUU U YIPaBICHHUS COOTBETCTBYIO-
LIMMHM [TapaMeTpaMu;

0) nepBuuHoO-niepearomue npeodbpazonarenu (I1I1/TIpll) curHanos 11st KOHTPOIIS TEMIIEPATyPhl
Ha 0a3e MHKpocXeM — TepMmonpeoOpaszoBareneii pupmel «Analog Device» ¢ BEIXOAHBIMH CUTHATAMU
nocrossHHOrO ToKa. Kommuecto ITII/IIpIl 3aBucut ot xonnvecTsa kaHanoB ynpasienus. Ha ®CA
TII uzo6paxensl Tpu [II/IIpIl: mo3umms 9 — s KOHTPONIS TeMIepaTyphbl FOPSTYEr0 CMEIIaHHOTO
teroHocutenss nocie OMUTIL (B8 ®MCO); nozummsa 10 — na8 KOHTpOJS TEMIEPATyphl
terioHocutens nocie ®MCO; no3unus 11 — s KOHTPOJIS TeMIeparypbl Hapy>KHOTO BO3IyXa (¢
UMHTATOPOM 3TOU TEMIIEPaTyphl);

B) OIHOOOOPOTHBIM HIEKTPONPHUBOA C JUCKOBBIM OOOPOTHBIM 3aTBOPOM B KaueCcTBE
ucnonHuTensHoro Mexanusma (MM) (mosunms 9.1). MakcuManbHBIM yroi moBopoTa Bajla 3TOTO
3arBopa — 90°. DIEKTPONPUBOA MOKHO PAa3beTUHHUTD C PETYKTOPOM JUCKOBOTO 00OPOTHOTO 3aTBOpPA C
nomo1bso My Tel. [Tpu 3TOM Ban anekTporpruBoia 000payuBaeTCss MAXOBUKOM PYYHOT'O YIIPABICHHUS.
MydTta Moxet ciyxuTh Takxke g otkiatoueHuss MIIK tuna PTT Ge3 BiusiHUS Ha 31€KTpUUECKHe
KOMMYTAI[MOHHBIE JJIEMEHTHI.

Ha ¢parmente @CA TII (puc. 2) u3o0pa)keHbl TaKXe€ COOTBETCTBEHHO IOKA3bIBAIOIINE
KOHTPOJIbHO-U3MEPUTENIbHBIE IPUOOPHI ISl KOHTPOJISI TEMIIEpaTyphl U IaBICHUS.

IIpu nposenenun oskcnepuMeHToB Ha OMUTII u ®MCO wuccienosanace cucrema
aBTomMarnueckoro ynpasieHusi (CAY) temmepaTypoil ropsyero CMEIIaHHOTO TEIIOHOCHTENS Ha
Beixozie UTII — Y (TET 9) (na Bxoge CO) ¢ koppekuueil mo Temneparypam: Hapy>KHOTO BO3/1yXa
— X1 (TET 11) u tennonocurens B ooparHom tpydonposoge Ha Beixoge u3 CO — X (TET 10).
TemneparypHsblii rpaduk yrpasieHus ykazaHHoH temneparypoil (Y) B mamstu MIIK tuma PTI
MOKa3aH Ha puc. 3.
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Puc. 3. TemnepatypHslii rpaduk ynpaBieHUs TEMIEPATYPON TOPSUETO CMEIIAaHHOTO

termonocutes (Y) nmocie ®MUTII (B DMCO) ¢ koppekiueit o Temmneparype
Hapy>KHOTO Bo31yxa (X)) Kak BO3MYIIAIOIIETr0 BO3IEHCTBUS
[IpuBeneHHOMY TeMIiepaTypHOMY IpaduKy COOTBETCTBYIOT YPaBHEHHUSI:
100-2
Y:20+M(20—X1) °C (1)
40
170071

Y =100—-

100-20 o
T(20+X1) C (2)

B pesynbprate wuccnenoBanuii ykazaHHoit CAY moilydeH MAacCHB 3KCHEPUMEHTAIBHBIX

JaHHBIX (M0 48 [aHHBIX JUISI KaKIOTO W3 TapaMeTpoB), KOTOPBIH 00paboTaH 1O METOIy
HaMMEHBIINX KBAJpaToB [5] 1 pazpaboTana MmareMaTHyeckas Mojenb Buna Y=AX;; Xo).

Y=0,431-0,003-X;+1,042-X, 3)
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Crnenyer OTMETUTD, UTO NP MPOBEACHUH UCCIEA0BAHUM UCIIOJIB30BAIOCH OT OJJHOTO J0 IIECTH
oronuTenbHBIX MpudbopoB ®MCO. MakcumanbHble, MUHUMAJIBHBIE a TaK)XKe CPEAHHE 3HAUCHUS
napaMeTpPOB MAaCCHBOB DKCIIEPUMEHTAIBHBIX JTAHHBIX MPUBEACHHI B Ta0N. 1, a 3HAYEHUS KPUTEPUEB
Creronenta u @umepa [5] ans marematudeckoit moaenu (3) — B Taba. 2.

Tabmuma 1
MaxkcumanbHble, MUHUMAaJbHbIEC U CPEIHNE 3HAUCHUS TapaMeTPOB MacCUBOB
AKCIIEPUMEHTAIbHBIX JTAHHBIX

3HayeHusl MapamMeTpoB
YcnoBHbIe 0003HaUYEHUS TAPAMETPOB
Makcumanbhble | Cpennue | MuHuManbHble
Y 81,9 66,1 38,3
X -23,6 -14,4 18,1
X5 78,7 62,9 36,4
TaoOmuuua 2

3nauenus kpurepueB CtbrozieHTa (1— Kputepuil) u @uiepa (F) i
MaTemaTuueckor mojenu Y=AX;; Xz)

TabnuuHble 3HAYEHUS PacuerHble 3HaUEeHUS
YcaoBHBIE 0003HAYCHHS TTAPAMETPOB v v
I— KPUTEPUM 1465 | F ran | I— KPUTEPHUH pacy | F pacy
X -20,23
12,71 4052 : 4524
X5 ’ 64,9
33 80: 1001181

W3 aHanu3a NoJydYeHHBIX 3HAUYE€HUM A1 KpuTepueB CThIOIEHTa MOXHO CIEJIaTh BBIBOJ, YTO
BO BCEX CIIyYasX pacueTHbIC 3HaYeHUs OOJblle TaOMUYHBIX, T. €. B pa3pab0TaHHON MaTeMaTH4eCKOn
MOJENN sl yIpaBlI€HUs IapaMmerpamu TexHosnornueckux mnpoueccos MMUTII Bce 3HaueHus
K03(UIIMEHTOB MaPaMEeTPOB O CTETIEHHU MX BINSHUS 3HAYMMBbI M UX 3HAYCHUS JOJKHBI OBITh YUTEHbBI
JUIsl pacyeTa yrpasisieMoro napamerpa. 13 cpaBHeHns 3HaueHui kpurepueB Ouiepa MO>KHO CAEIaTh
BBIBOL, uto ycnoue F  >F - BBINONHACTCSA, ClIe0BATENBHO, Oy YCHHAS MATEMATHYeCKas MOJICIIb
B IIEPBOM MPUOIMKEHUH MOXKET OBITh MCIIOJIb30BaHa AJis ycoBepiieHcTBoBaHUs CAY Temmneparypoit
TOpSIYEro CMEMIAHHOIO TerioHocuTens peansHoro MTII.

B pe3synbrare npoBeeHHBIX UcciieoBaHui 00beKTOB ynpasieHus 3akpbitoit CLIT (PMUTII u
OMCO) 6112 pa3paboTana Maremarndeckast Mozienb Uit CAY temneparypoil ropsiuero CMeIanHOro
terioHocutens Ha Bbixoge u3 ®PMUTIL B DMCO. Ilpu ynpasieHnn yka3aHHON TEMIEPaTypon JUIs
uccnenyemoit CAY 3HaueHMs] mapaMeTpoB peryisTopa HeoOXOAMMO BbIOMpPATh TaKUM 00pa3zoM,
4TOOBI 00ECHEUUTh ONTUMANIBHOE yIpaBlieHHE B TpeOyeMoil Touke TemneparypHoro rpaguka. s
ONTUMU3AIMU K€ CUCTEMBI B HECKOJIBKHX TOYKaX HE0OXOAMMa KOPPEKLHUs MMapaMeTpoB peryisropa
B COOTBETCTBUM C M3MEHEHUSIMHU TEMIIEPATypbl HApyKHOTO Bo3ayxa. [loaToMy npu pemieHun 3Toin
3a]1a4M 1715 peajibHOro 00beKTa yrpaBlieH!s B JalIbHEHIIEM 11es1ecO00pa3HO IPUMEHEHHE aJalTHBHOTO
NI0JX0/a, IPY KOTOPOM YIIPaBJIEHHUE TEMIIEPATYPOI TOPSYETr0 CMEIIAaHHOTO TETNIOHOCUTEIIS Ha BBIXOZE
u3 UTII B CO MOXeT oCyIecTBIAETCSl ¢ HEOOXOIUMOW KOppEeKIMEel mapaMeTpoB TEINIOHOCUTENS B
peaJbHOM BPEMEHHU.
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The questions research of objects cjntrol of the closed system centralized heat-supply are exam-
ined on the physical models of individual thermal point and system of heating.
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