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OPI'AHMBAIIUA U YITPABJIEHUE MAIITMHOCTPOUTEJIBHBIM TPOU3BOACTBOM

MOJAEJIMPOBAHUE CUCTEMBI PET'YJIMPOBAHUSA IIAPAMETPOB
OBBEKTOB MAJION DHEPTETUKH

Numn A.A., 3uooumes C.10. (xagh. U1V, TI'TY, e. Tambos, Poccust)

JlanHas paboTa HEMOCPEICTBEHHO OTHOCUTCS K INI0OANbHOM mpobiieMe 3KOHOMUU
sHepropecypcoB. B coorBercTBun ¢ denepansubiM 3akoHoM PO «O6 3neprocOepexeHun» u
denepanbHOl 1eNEBOM mporpamMmoini «JHeprocoepeskenre Poccun» OOJBIIYIO POJIb UTpaeT
CHM)KEHME IOTEPh TOIUIMBHO-3HEPIE€TUYECKUX PECYPCOB 3a CUET ONTUMM3ALMM PEKUMHBIX
napaMeTpoB 3HEPromnoTpedacHus. BaxkHbIM pe3epBOM B PELICHUU MPOOJIEMbI SHEPTo- U pe-
cypcocOepexeHus SBISIETCS ONTUMAJIbHOE 110 MUHUMYMY 3aTpaT 3HEPruu WM pacxoja TOIl-
JMBa yIpaBJICHHE JUHAMHYCCKUMH 00BEKTaMU MaJloil SHepreTuky [1].

MonynbHast KOTelbHasl, Kak 00BEKT MaJOl SHEPreTHKH, 00eCIIeYUBACT BHITIOJIHEHUE
CJICAYIOIINX (PYHKITHI:

* TeryIocHa0XKEeHUE MOTpeOHTeNeH 0 OTONUTEIILHOMY I'paduKy;

* ropsiuee BoJ0CHa0XKeHHe NOTPeOUTENeH ¢ oAIEpKAHUEM TEeMIIepaTypbl BOJbI Ha
3aJ1aHHOM YpPOBHE,

* ABTOMAaTUYECKYIO IOANUTKY TEIJIOBOM CETH;

* OCTaHOBKY KOTEJIbHON B aBAPUNHBIX CUTYALUAX;

* riepeayvy JaHHBIX 00 aBapuy Ha yAAJCHHbIN TUCTIETYEPCKUM MyIbT.

OCHOBHBIM anmnapaToM IpPU MPOU3BOACTBE rOpsiuei BOJBI B MOJYJBHBIX KOTEIbHBIX
SBJISICTCS BOJOTPEUHBIN KOTEJN, MO3TOMY B KauecTBEe OOBEKTa MCCIEIOBAHUS pacCMaTpUBAET-
Csl Ipoliecc HarpeBa BOJBI JABIMOBBIMH TazaMu B kotie. HeaddekTuBHOE BeaeHHE NaHHOTO
Ipolecca NPUBOAUT K 3HAUUTEIbHOMY IIEPEPACXOAY SHEPTOHOCUTEIEH.

Koten npencrasnser coboil arperat, BHyTpH KOTOPOT'O pacrojokeHbl TPyOKU C ITUp-
KyJIupylomei mo HuUM Bojioi. OGorpeB TpyOOK OCYIIECTBISETCS IbIMOBBIMU Tra3zamH, oOpa-
3YIOLIMMHUCS B pe3ylibTaTe TOpPEeHUs ToIuuBa (MpupoaHoro rasza). ['opsyas Bojga U3 KOTia 1M0-
CTyMaeT Ha IJIACTUHYATBHIM TEMJI00OMEHHMK, IJle MPOUCXOAUT HArpeB BOJbI, MOCTYHAIOLIEH
NOTPeOUTEITIO.

Llenbto qaHHOM PabOTHI SIBIIsIETCS pa3paboTKa CUCTEMBI PETYIUPOBAHUS TEMIIEPaTyphI
ropsiueld BOAbl Ha BBIXOJE M3 KOTJIA, aJallTUBHOM K JEHCTBHIO BO3MYIICHHUN B BUJE Pa3jIny-
HBIX PacX0JI0B BOJIbI IOTPEOUTENSAMU.

VYnpouieHHas cxema BOJOTPEMHOI0 KOTJIAa ¢ CUCTEMOM PETYIUPOBAHUS TEMIIEPATYpPhI
ropstueil Bojipl MpeicTaBiIeHa Ha pUcyHKe 1.
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Puc. 1. YopomenHas cxema BogorpeiHoro kotia ¢ CAP treMneparypsl ropsiueil Boabl
tsa1 — 3a1aHHOE 3HAUEHUE TEMIIEPATYphl; t, — U3MEPEHHOE 3HAUE€HUE TEMIIEPATYPHI;
e — omnOKa perynupoBanusi; Hi, H, — orpaHnYeHne BBIXOAA PETYIIATOPA
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Jlnst pacyeTa CHCTEMBbI aBTOMAaTHYECKOTO PETryIUpOBaHUs HEOOXOAUMO UMETh Mare-
MaTHYECKYI0 MoJienb 00bekTa yrpasieHus. [Ipu pa3paboTke MareMaTHYecKol MOIETH MpH-
HATBI CIEAYIOIINE JOMYIIEHUS:

1. O6weM ra3oBOTO MPOCTPAHCTBA CUUTACTCS OOBEKTOM C COCPEIOTOUYEHHBIMHU
napameTpamMi 1 IpUHUMAETCs HeallbHOE IIepeMeNIBaHe B 00beMe.

2. O0beM BOJHOTO MPOCTPAHCTBA CUUTACTCS OOBEKTOM C paclpe/ieICHHBIMU I1a-
paMeTpaMy U IPUHUMACTCS UCaTbHOE BHITECHEHHE B 0OBEME.

3. Tloreps Teruta yepes OrpakAeHUs B OKPYKAIOIIYIO Cpey HE TPOUCXOIUT.

4. VnenbHblE TEIUNIOEMKOCTH BOJbI, Ta30BO3IyLIHON CMECH TIOCTOSIHHBI.

5. JlaBneHue B kamepe CropaHusi IOCTOSHHO.

Matemaruueckasi MOJIENb COJEPKUT YPaBHEHUS MATEPUAIIBHOIO M 3HEPIETUYECKOTO
0ajaHCOB AJIs TOpsSYEH BOABI M ra30BO3AYIIHON cMecu. OHU NpeACTaBISIOT co00il cuctemy
mddepeHnanbHbIX ypaBHEHUH B YaCTHBIX HPOM3BOJIHBIX C COOTBETCTBYIOIIMMHU Haydaib-
HBIMU U TPAHUYHBIMU YCIOBUSAMH [2].

[ToMuMo cOOCTBEHHO 0OBEKTA YIPABICHUS B CUCTEMY YIIPABJICHUS BXOAT ypaBHEHUS
YYBCTBUTEIBHOTO 3eMeHTa (/1), MCIIOJHUTENFHOrO MEXaHU3Ma C PEryIHPYIOIIUM OPraHOM
(UM) u perymnsropa (R).

Pacuer ACP 3aKiIr04aeTcs B ONpeeNeHMH HACTPOEYHbIX MapameTpos Gyrkunu R . B
MPAKTUKE aBTOMATH3aLUU TPOMBIIIIEHHBIX 00BEKTOB IIMPOKOE PACIIPOCTPAHEHHE MOITYUHIN
[IN-perynaropsl. IIpu 3a1aHHOM 3aKOHE PETYJIUPOBAHMS PACUET CUCTEMBI YIIPABJICHUS CBO-
JUTCS K OIPENEICHNUIO ONTUMAJIbHBIX HACTPOEUHBIX NapaMETPOB PETYIATOPA C YUETOM BbI-
IIOJIHEHUS OTPAaHUUYEHUS Ha 3aMac yCTOMYUBOCTU CUCTEMBI.

HaulOouiee yacto B KauecTBe KpUTEPHUsS KauecTBa MCHOJIb3YETCs] MHTEIPAIbHBIA KBaI-
paTUYHBIN KPUTEPH IPU OIPAaHUUYEHUH HA CTETIEHDb 3aTyXaHUs.

MonennpoBaHue CUCTEMBI PErYIMPOBAHUS TEMIIEPATYPbI TOpPsAYEH BOABI HA BBIXOJIE U3
BOJIOTPEHHOTO KOTJIa MPOHM3BOJIMIOCH B Cpelie MHOTO(YHKIIMOHAIBHON HMHTErpUPOBAHHON
CHCTEMbl aBTOMATHU3aI[M1 MaTEeMaTUUYECKUX U Hay4dHO-TexHu4eckux pacuetoB MATLAB 7.1
[3].

Llenp MonenMpoBaHMsS: peanu3alus MPEeIIOKEHHOU CTPYKTYpbl CUCTEMBI PETYIUPO-
BaHUs U OINPEEICHHUE €€ 1apaMETPOB.

Ha pucynke 2 mpencraBieHa MOJENb aBTOMAaTHUYECKOW CUCTEMbI PEryIUpOBaHUs Ha-
FpeBOM BOJHbI, peaJII/I3OBaHHa$I C IMOMOIIIBKO ITaKETa MOI[CJII/IpOBaHI/IH JINHAMHUYCCKHUX CUCTEM
Simulink.

Pemienue ypaBHeHHMH B YaCTHBIX MPOU3BOIHBIX OCYIIECTBIIEHO MEPEXOIOM K CHCTEME
OOBIKHOBEHHBIX AU PEpEeHIINATHHBIX YPAaBHEHHM, YHCIEHHOEC HWHTETPHUPOBAHHE KOTOPBIX
npou3BoaniIocs MerosioM Pynke-Kytra 4-5-ro nopsinka ODE45.

J171s IOBBIIIICHHSI KAUeCTBA CUCTEMBI YIIPABJICHUSI TEMIIEPATYpOil ropsueii BOABI B pa-
00Te mpeIaraeTcs CUCTeMa YIpaBIeHUSI HAarPEBOM BOJIBI C aBTOMAaTUYECKOW HACTPOUKON KO-
spdunmenta ycunenus Kreg [MIH-perymnsropa (puc. 2).

Jlns moucka 3HadeHuii kodgdurpenta Kreg Opi1a mpoBeieHa ceprsi KOMITBIOTEPHBIX
HKCIIEPUMEHTOB TI0 MOJIENH TP PA3IUYHBIX 3HAUYEHUSX PACX0]ia BOJBI {; U OMPENIEICHBI KO-
spunments! nepenaun [1H-perynstopa, oGecriednBarone NpueMiIeMoe KauecTBO NMepexo-
HBIX TPOILECCOB M TOYHOCTh B YCTaHOBHUBIIEMCS pexxume. Jlanee HaiifieHHash 3aBUCHMOCTH
Kreg=Kreg(gs) anmpokcumupyeTcs MOJMHOMHATIBHON (QyHKIMeld 8-ro mopsaka B Oyoke
Interpolator (puc. 2).

B nmpeanonoxxennn 6e3bIHEPIIMOHHOCTH JaTYMKA pacxojia BOJIbl (Ha pUCYHKE HE TIOKa-
3aH) TOJIy4eHbI rpadUKU MEPEXOIHBIX MTPOIECCOB B CUCTEME MTPH PA3IMYHbIX 3HAYCHHUSAX pac-
X072 BOJbI (prc. 3) U Pa3IMYHBIX 3aIAI0IIHX BO3ICHCTBUSX Ly, (pHC. 4).
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N3 aHanu3a noJlydeHHBIX JAHHBIX CIEAYET, YTO BBEICHHE aBTOMATHYECKOM HACTPOW-
ku [IH-perynaropa yaydiaeT KadyecTBO CUCTEMbI PETYIMPOBAHUSA. 3HAYUTEIBHO yYMEHbBIIA-
IOTCSL BpeMsl MEPEXOJHOrO MNPOLIECCAa U MAKCHUMAJIbHOE IEPEPEryIUPOBAHUE, MOBBIIIAETCS
TOYHOCTH B YCTAHOBUBILIEMCS PEKUME.
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Pabora BeInonHeHa mpu nojjepkke rockontpakra [1-292 B pamkax OUII «Hayunsie
¥ HayYHO-TI€arornuecKue KaJapbl HHHOBaMOHHOM Poccun» na 2009-2013r.r.
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