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HNCCJEJOBAHHME BJIMAHUS TIOTEPb DHEPT'UN B CUCTEME
TEIIVIOCHABXEHUSA HA OIITUMAJIBHOE YIIPABJIEHUE
OTONMUTEJBHBIMHA KOTEJbHBIMHA

PosrsinaeTbesl 3azada  ONTHMAIBHOTO YIPABIiHHSA BOJOTPIHHOI OMATIOBAIBHOK KOTENBHEI |
JIOCITI[KY€ETHCS BIUTHB PI3HUX BTPAT y CUCTEMI TEIUIONOCTaYaHHs HAa Pe3yJIbTaTH PiLleHH Li€i 3a1a4i.

The optimum control of heating boiler plant is considered. The influence of various losses in the heat
supply system on the obtained results of this task resolving is researched.

IMocTanoBka mpoodaemMbl. PaboTa mMOCBsIIEHA aKTyadbHOH mpobieme
3KOHOMHUHN TOIINIMBHO-OHEPICTUYCCKUX peCypCcoB 3a CUeT MMPUMCHCHU
KOMIIBIOTCPHBIX TEXHOJIOTUH )41 HUCCIICAOBAHHUIO BIIMSAHUS TCIIJIOBBIX u
TUAPABINYCCKUX MNOTEPHL B CUCTEME TCHHOCHa6)I<eHI/IH Ha pE3yJIbTaTbl PCHICHUA
3a/1a4ydl  ONTHUMAJIBHOTO YIpPAaBICHHUS OTOMUTENHHOM KOTENhbHOW. DTa 3amaua
CTaBUTCSI W peanu3yeTcs Kak 3ajada HEJIWHEHHOro  MaTeMaTUYecKOTro
MpPOrpaMMUPOBAHUA €  TPEABAPUTENBHON  ammpoKCUMAIe  pe3ylbTaToB
OKCIICPUMECHTAJIbHBIX I/ICCHC}IOBaHI/Iﬁ TCIUIOBBIX U TUAPABINYCCKUX TOTEPh DHEPTUN
B CHCTEME TEILIOCHAOKCHUS.

AHanu3 JuTepatypbl. PelieHne aHajlornyHOM 3ajjauv paccMaTpUBaAJIOCh B
pabote [1], ogHAKO TaM HE YYUTHIBAIHUCH THAPABINYECKHUE MMOTEPU B KOTIAX, a 3TO
MOXXET CYIIECTBEHHO TMOBIMATh Ha PE3YJIbTaThl PEIICHUS ONTUMHU3AIMOHHON
3amaun. IlpencraBieHHble JXe B HacTosAmed paboTe wWcciegoBaHUA ObUIH
MIPOBEJIEHBI C YIETOM BCEX BUJIOB MOTEPH HA KOTEIHHOM.

Kpowme Toro, B paborax [2, 3 — 5] NpUMEHIUCH CIOXKHBIE MaTeMaTHUYCCKUE
MOJIETIH, TMO3BOJIAIONINE C BBICOKOW TOYHOCTHIO OIIEHUTH CYMMAapHbIE MOTEPU B
cucreme. OHAKO, 3TO CYIIECTBEHHO (HAa HECKOJBHKO YacOB) YBEJIMYHBAIO BPEMs
pelIeHrs 3a/la4l ONTHUMAIBLHOTO YIPABIECHUS OTOMUTENBHON KOTEIHLHOW U JIENalio
HEBO3MOXXHBIM HCIIOJIb30BaHUE TIOTYYCHHBIX PE3YJbTaTOB PEIICHUS B PEXKHME
peaNbHOTIO BPEMEHH.

[IpencraBneHHple B HACTOAIIEH pabOTe WCCIIENOBAHMS JIMIICHBI YKa3aHHBIX
HepocTaTkoB. OHM OBUTH MTPOBEIEHBI C YIETOM THAPABINYECKHUX TOTEPH B KOTIAX U
C MPUMEHEHHEM YIIPOIICHHBIX Mojienel. [Ipu 3ToM OBUTO MOKa3aHO, YTO TOYHOCTD
pENIeHUs] ONITUMHU3AIMOHHBIX 33124 MPAKTUIECKH HE YXYAIINIACh.

PaccmarpuBasiach oOfHa W3 BOJOTPEHHBIX OTOMUTENBHBIX KOTEIBHBIX
XapbkoBa, cocrosimas u3 6 korioB IITBM-100 u ogroro kotia IITBM-200.
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Lear paGorel. [l 3a1aHHOM TeKylled Harpy3ku Ha KOTENbHYIO Qy(tus)
HallTd ONTMMAJbHOE pACHpeNe/ieHHE OSTOW HArpy3KH MEXKAY OTAEIbHBIMH |

xkommamMu Qi (i=1,n), obGecrieunBaroriee MakCHMyM OCPEIHEHHOTO TIO Harpyske
K03(HUIMEHTa TIOJIE3HOTO ACHCTBUS 77, . 34ech ty, — Temmeparypa HapyXHOTO

BO311yXa, a N — KOJIMYECTBO KOTJIOB, YCTAHOBJICHHBIX Ha KOTCIHHOM.

Martemarudeckas IoCTaHOBKA 3adauu MMpUHUMACT cne,uyfoumﬁ BUI.

Haiitn
max 77,(Q;), i =1,n, 1)
QieQ
rzie 00sacTh (2 OmpeiesIeTcs] PABCHCTBOM
n —
Q= > Q; . i=Ln, @)
i=1
Y HEPaBEHCTBOM
Qi,min < Qi < Qi,max, (3)

rae Qimin 1 Qimax (MBT) — MUHMMaNBEHBIC M MAKCHMAITBHBIE TOITYCTUMBIC 3HAYCHUS
HArpy30K Ha KaXKbId i-i KOTE.

OcuoBHble ucxomHble MaHHBIC: Qy, N, Qimin, Qimax, @ TaKKe 3aBUCHMOCTH
;i (Qi), e 7; — KIIJ i-ro xoTia.

Bennuuny ocpennenHoro KIIJ] MoxxHO mpeacTaBUTh B BUE
n
Z 171 (Qi)-Q;
e = S @
>Q
i=1
0O603Ha9NM X=0Q,Y=0Q,,2=0Q3,U=0Q,,V=0Q;,W=0Q4,5S=0Q,.

Teneps npeobpaszyem neneByo GyHKIHUIO T, , HCXO U3 TOTO, YTO

;
> Qi =Q, =const. (5)
i=1

Torna

Mo = T Qe = m(X)-X+175 (Y)Y +13(2)-Z + 134 (U)-U +
+15 (V)Y + 175 (W)W + 7, () S, (6)
Tt HaxoxaeHWs aHamuTHaeckux 3asucumoctein 7 (X), 7, (Y), 15(2), 1, (U),
115 (V), 16 (W) u 7, (S) skcreprMeHTaNbHbIE JaHHBIE, MOJYYCHHEIC B IpOIecce

IIyCKO-HAJIaJOYHBIX HCHLITaHHﬁ, ObLIN AMMNPOKCUMUPOBAHBI ITOJIMHOMOM BTOPOI'O
nopsaka. B pe3yibTare ObLIN MOJYYCHbI alllIPOKCUMAIIMOHHBIC 3aBUCUMOCTH IJIA
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JIByX BapHUaHTOB pacueToB. B MepBOM ciiyyae y4YHTHIBAJIUCH TOJBKO IMOTEPHU C
yxosamumMu razamu. Torna:

m (X) = fi(X) = 95,84 + 0,0202-X — 0,00088-X-X;

1, (Y) = f2(Y) = 96,09 + 0,0223-Y — 0,000312-YY;

n5(Z2) = f3(Z) = 94,84 + 0,0193-Z — 0,0086-Z Z;

n, (U) = f4(U) = 96,71 + 0,0169-U — 0,000598-U -U; )

s (V) = f5(V) = 95,62 + 0,0291-V — 0,000943-VV;

ne (W) = fs(W) = 95,008 + 0,0136-W — 0,000385-W-W;

17 (S) = +(S) = 95,04 + 0,0062-S — 0,000135-S S,
rae X, Y, Z, U, V, W cootBerctBytoT koTiiam I[ITBM-100, a S — xotry [ITBM-180.
Hoacrasum f1(X), f1(Y), ..., f2(S) u3 (7) B (6). Torma

7, = X(95,84 +0,0202X — 0,00088XX) +Y(96,09 + 0,0223Y — 0,000312YY) +

+7(94,84 +0,0193Z — 0,00862Z) + U(96,71 + 0,0169U — 0,000598UU) +  (8)
+ V(95,62 + 0,0291V — 0,000943VV) + W(95,008 — 0,0136W — 0,000385WW) +
+S (95,04 + 0,0062S — 0,000135SS).

[pu pemeHny ONTUMHU3AMOHHON 3a1a4u /151 OICHKH OTpaHn4eHui (3) ObLIH
MIPUHSATHI CIEIYIOIIHe 3HAUCHUS:

I[ITBM-100: Qimin= 17 MBT, i=1,6, Qimax = 81 MBr;

I[ITBM-180: Qimin =31 MBT, i=7, Qimax = 150 MBT.

Munumym Qynkumu (8) HaxoAuM C NPUMEHEHHEM METOJIOB HEJIMHEHHOro
MaTeMaTHYEeCKOro IMPOTrpaMMHpPOBaHus. Pe3ynbraTel mpuBeieHbl B Tabn. | u Ha
PHCYHKE JUTsl Pa3JINYHBIX 3HAYEHHUIT TEIUIOBO Harpy3Ku Ha KOTeNbHYIO Qx.

AHanu3upyst pe3ynbTaThl, IpeICTaBIeHHBIE B Tabn. 1, MOXHO crenaTh
CIIEYIOIINE BBIBOJIBIL:

— [0 Mepe HapalluBaHWs Harpy3KH Ha KOTelbHYI0 Qx B HepBylo odepenp
ClleflyeT 3aJeHCTBOBAaTh KOTIBI C Hanboliee BBICOKUMH 3KOHOMHYECKUMH
XapaKTepUCTHUKAMU;

— ONTHMAJBbHOE PACIpeeNICeHHe Harpy30K MeXay KOTIaMU TakXKe OTBEJaeT
UX DKOHOMHYECKMM XapakTepucTHKaM. Tak, OOmpIIne Harpy3ku, Kak HpaBHIIo,
MPUXOAATCS Ha KOTIIBI C JIyYIIMMHU SKOHOMHUYECKUMH XapaKTePUCTUKAMH.

Tab6nuna 1
3aBucumocth Qionr, MBT, OT 001116l Harpy3ku Ha KOTelbHyI0 Qx, MBT
(6e3 yuera ruApaBINYECKUX TIOTEPh

QQ‘ W V4 S Y X Y U 7| emax
9 [ o 0 0 J 20,04 [ 19,08 [ 2541 | 25,46 | 8647 | 96,07
120 0 0 30 [ 20,04 | 19,08 | 2541 | 2547 | 11500 | 95,83
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[pomomxenue Tadmuie! 1

150 0 0 30,08 | 28,1 | 26,9 32 31,9 |14360 | 95,73

180 0 17 [ 3841 | 298 | 2834 | 334 | 329 |[17204 | 95,57
210 17 17,4 | 4553 | 31 29,7 | 34,7 | 34,6 | 20050 | 95,48

270 | 20,7 | 271 | 69,4 | 36,7 | 355 | 40,17 | 49,49 | 25711 | 95,2

330 | 31,4 | 34,83 | 87,65 | 42,33 | 41,25 | 45,84 | 46,7 | 31321 | 94,91

390 | 41,8 | 42,1 |105,35| 482 | 473 | 51,85 | 53,4 | 36868 | 94,53

450 | 52,04 | 49,15 | 122,7 | 54,2 | 53,42 | 58,07 | 60,42 | 42339 | 94,1

510 | 62,15 | 56,06 | 139,8 | 60,25 | 59,65 | 64,41 | 67,63 | 47719 | 93,57

550 | 69,12 | 60,8 | 150 | 64,48 | 64 68,9 | 72,7 | 51250 | 93,18

580 | 76,09 | 655 | 150 | 68,7 | 684 | 73,36 | 77,9 |83858 | 92,85

610 81 | 71,28 | 150 74 738 | 789 81 56422 | 925

636 81 81 150 81 81 81 81 [58582| 92,11

7
96 1 max
BT
9 T
93 T
1

922 7T 1 — naHHBIE U3 TabMUIE 1;

2 — JaHHbIE U3 TAOJIMIEI 2;

3 — gaHHbIE U3 TAOIHIBI 3 2
91 T A HBL 5.

100 200 300 400 500 600 Qx, MBt

Puc. 3aBUCHMOCTD 7] pax OT Qx, MBT

Janee paccMOTpHM pELIEHHE ONTHMU3ALMOHHON 3a1add Uil BapuaHTa, B
KOTOPOM TIpH pacueTe LeleBOW (YHKIUM yYUTHIBAIUCH MOTEPU C YXOISIMINUMH
ra3amM¥ W THApaBIMYECKHe MOTepu. B 3ToM cimywae uia oreHKH KO3(hQHUINEHTOB
HOJIE3HOTO JIEHCTBHSA 1); HCIOJB30BAINCH, KAK U MEPEN 3TUM, PE3YJIBTATHI IyCKO-
HaJlaJJOYHBIX HUCIBITaHWH, KOTOpble OBUIM aNmpOKCHMHMPOBAHBI MOJIMHOMOM
BTOPOI'O IOPsAAKA!
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m (X) = f2(X) = 90,91 + 0,1288-X — 0,00163-X X;

1, (Y) = fa(Y) = 91,13 + 0,133-Y — 0,00158-Y Y;

15 (2) = £3(2) = 90,15 + 0,182-Z — 0,002-Z Z;

14 (U) = f(U) = 91,22 + 0,135-U — 0,00158-U-U; (9)
15 (V) = f5(V) = 91,83 + 0,00965-V — 0,00125-VV;

ng (W) = fs(W) = 91626 — 0600683-W — 06000958-W-W;

17 (S) = f(S) = 93,03 + 0,0249-S — 0,000194-S S.

oacrasum f1(X), f2(Y), ..., f2(S) u3 (7) B (6). Torma
ZK = X(90,91 + 0,1288X —0,00163XX) + Y (91,13 + 0,133Y —0,00158YY) +

+Z (90,15 + 0,182Z —0,0022Z) + U(91,22 + 0,135U —0,00158UU) +
+V (91,83 + 0,00965V — 0,00125VV) + W(91,26 — 0,00683W —0,000958WW) +
+ S5 (93,03 + 0,0249S — 0,000194SS).

Munumym dToi QyHKIME ompexensieM metomoM Hemmepa-Mupma [6 — 8]
Pe3ynmbraThl pelieHus TpUBEACHBI B Talsl. 2 U HA PUCYHKE JUIS Pa3HBIX 3HAYCHHUIA
TEIUIOBOW HATPY3KH HA KOTENbHYI0. AHAJOTHYHOE PEIICHHE OBUIO MOJYYEHO IS
BapHaHTa, B KOTOPOM YUYTEHBI IOTEPH HA IyTHEBbIC BEHTHISATOPBI, THAPABINYCCKUC
notepu 1 otkimodeH koren Nel, T.e. Q1=W=0. DTu pe3ynbTaThl TaKKe HPUBEICHBI
B Ta0JI. 3 ¥ HA PUCYHKE.

Tabauma 2
3aBucumocthb Qionr, MBT, 0T 001meit Harpy3ku Ha KoTenpHYI0 Qx, MBT
(C y4eToM THAPABINYECKHUX MTOTEPh)

QQ‘ W z S Vv X Y U 7| emax
9| o 0 0 0 0 [ 41,45 | 4845 [8439,5 93,77
20| 0 0 0 0 34,9 | 41,57 | 435 [ 11270 93,01
150 © 0 0 314 | 35 40 | 42,69 | 14069 | 93,79
180 © 0 0 403 | 426 | 47,44 | 49,28 | 16878 | 93,76
210 0 0 f 556 | 349 | 343 | 416 | 4353 | 19699 | 93,8
270 0 0 [8837 | 433 | 423 | 47,2 | 48,74 | 25313 | 93,75
330 | 0 [J41,67 ] 9416 | 47,36 | 4522 | 50,1 | 51,47 | 30845 | 93,46

390 | 40,37 | 44,71 [ 101,46 | 50 476 | 52,24 | 52,53 | 36389 | 93,3
450 | 51,58 | 51,43 | 119,61 | 56,9 53,6 57,8 | 58,96 | 41874 | 93,05
510 | 61,44 | 57,8 [138,15| 64,06 | 59,87 | 63,81 | 64,83 | 47260 | 92,66
540 | 66,16 | 60,92 | 147,47 | 67,67 63 66,9 | 67,85 | 49908 | 91,42
570 | 72,3 | 6501 | 150 | 72,49 | 67,25 | 7101 | 719 | 52518 | 92,14
600 | 78,86 | 69,43 | 150 | 77,44 | 71,88 | 75,58 | 76,45 | 55072 | 91,79
630 | 81 76,5 150 81 79,5 81 80,93 | 57556 | 91,36
636 | 81 81 150 81 81 81 81 58033 | 90,92
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Tabmuma 3

3aBucuMocTh Qionr, MBT, OT 00111eii HArpy3Ku Ha KOTeNbHYIO Qx, MBT (Q1=W=0)
0 QW z S Y X Y U 7| Themax
90 0 0 0 20,04 | 19,08 | 25,41 | 25,46 | 8647 | 96,07
120 0 0 30 | 20,04 | 19,08 | 25,41 | 25,47 | 11500 | 95,83
150 0 0 30,08 | 28,1 26,9 32 31,9 |14360 | 95,73
180 0 17 3841 | 298 | 28,34 | 334 32,9 | 17204 | 95,57
210 0 20 54 3246 | 312 36 36,1 | 20049 | 95,48
270 0 30,44 | 77,17 | 34,01 | 37,8 | 425 | 43,02 | 25695 | 95,17
330 0 39,4 199,44 | 4589 | 44,97 | 49,48 | 50,8 | 31273 | 94,77
390 0 48,05 | 120 | 53,24 | 52,4 | 57,06 | 59,26 | 36675 | 94,27
450 0 56,27 | 1408 | 604 60 64,6 | 67,87 | 42151 | 93,67
510 0 68,4 150 | 70,19 | 68,85 | 74,42 | 78,15 | 47401 | 92,94
540 0 75 150 76,9 76,1 81 81 49944 | 92,49
555 0 81 150 81 81 81 81 51180 | 92,27

BoiBonbl: 1. Pacuerhl, mpHBeICHHBIC I BapHAaHTOB C y4eToM M 0e€3 ydera
TUJIPaBIIYECKUX TIOTEPh U MOTEPh Ha AyThEBBIC BEHTIIATOPBI, 3aMETHO OTH4aroTcs. Kak
U CIIeJIOBAJIO0 OXKHUIATh, B IEPBOM CIIydae BKIFOUEHHE KaXKIOr0 MOCIEAYIOIEro Kotia (1o
Mepe pocta Harpy3ku Q.), 3amasipIBacT MO CPABHEHHUIO CO BTOPHIM. JTO OOBSCHSICTCS
PE3KMM yBEJMUYEHHUEM TIOTeph Ha TyTheBbIe BEHTWIATOPHI U THAPABIMYECKHX MOTEPh (TIPH
BKJIIOUEHNH KKION0 HOBOTO KOTJIA) B TIEPBOM cilydae. TakuM oOpa3oMm, pe3ysbTarhl
pacyeToB, NpUBEACHHBIC B [1], Tie ykazaHHBIC BBIIIE NOTEPU HE YUUTHIBAIUCH, MOTYT
OBITh TIPUMEHEHBI TOJBKO Kak MepBOe NMPUOMDKCHHE B PEIICHWH ONTUMH3AIMOHHON
3a/1a4kl yIpaBJieH:Hs] OTOIMUTENBHOW KOTebHOM. 2. D deKTHBHOCTL paboThl KOTEIBHON
TIPH CeMH pabOTAIOIIMX KOTJIAX CYIIECTBEHHO BBIIIIE, YeM IPH IIECTH (PUCYHOK, KpUBBIE 1
u 3). D10 00BSCHACTCS HAIMYHEM BO3MOKHOCTH (B IIEPBOM CJTydae) MPUOIM3UT HArPy3Ky
Ha koten Qj K BelMurHe, 00eCIeUnBarOIIHii ero MakcuManbHbIi KIT/T,
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