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Abstract: The objective of the individual control is to maintain temperature at a
predetermined level by controlling the supply of heat in the heater. In this regard, the paper
presents a developed scheme of the automatic regulation of the heat transfer and differential
equation of heat regulator's behavior.

AHHOTANUA: Xap oup xoHaoa xapopamuu yuiab mypuul Makcaouod, UCUmunt YCKyHaoa
ONIOUHOAH VPHAMUI2AH CAMXUHU OOwKapuwl epoamudd UCCUKAUKHU V3Amuul UHOUBUOYAL
Hazopam Kuauul masxcyo. Lllynea 6ognux pasuwda 6y uwida ucumuul YCKYHACUHU UCCUKTUK
OepuwHy asmMoMamuK pasuwioa OOWKapuuwl MUUMIAPHU CXeMACU UWNa0 YUKUTLAHAUSU
KYpcamuiean 6a mepma pe2yissmophu XoAamuHu Ouppepenyuan meneiamacu E3uiean.

OnpIT 3KCIUTyaTallMy [EHTPATU30BAHHBIX CHUCTEM TEIUIOCHAOXKEHUS TMOKa3bIBAET, YTO
3¢(deKTUBHOE yIpaBJICHHE CHUCTEMaMU OTOIUICHHS  OCYIIECTBISACTCS TMpPH  ITOMOIIH
KOMOMHUPOBAHHOTO PETYJIMPOBAHMS, COCTOSAIIETO U3 HECKOIBKUX CTYNEHEH — LEHTPaJIbHOTO,
MECTHOTOM MHAMBHUYaJIbHOTO, B3aMMHO JOMOJHSIOUINX APYT JIpyra, U cO3aroliero Hanbomuee
MOJTHOE COOTBETCTBHE MEXIY OTIIYCKOM Teruia U (JaKTHUECKUM TeronorpedneHueM [1].

WNHnrBuayanbHbI KOHTPOJIb MO3BOJISIET TOJIYYUTh ONPEIEICHHBIN BBIMTPHILI B TEIJIOBON
SHEPTHHM W OOCCIEYMBACT YUYeT BCEX CIEIM(PUICCKHX OCOOCHHOCTEH KaKJIOro IOMEICHUS.
3amadeld WHIMBUAYAJIBHOIO KOHTPOJS SIBIISIETCS MOJJIEPKAHUE TEMIIEPATypbl B KaKIOMU
KOMHAT€ Ha 3apaHee YCTAHOBJIEHHOM YpOBHE IIyTEM pEryjJupoBaHHs Iojad TeIja B
OTONMUTENBbHBIN TpuOop. st ATUX 1eneil Ucmoib3yercs, Kak MPaBWIO, TEPMOCTATUYECKUN
BEHTUJIb, KOTOPbI aBTOMAaTHUYECKH OTKJIIOYAET Mojauy Tela Ha OTOMHUTEIbHOM MpUuOopenpu
JNOCTH>KEHUHM 3aJaHHOM TemnepaTypbl [2]. LleHTpanu3oBaHHOE YIpaBlI€HUE TEIJIOBBIMU
CUCTEeMaMH HE MOXET yUYWTHIBATh WHIMBUIYyalbHbIC TPeOOBAaHUS B KAXKJIOM TOMEIIEHUU U
BO3MOJKHBIE OTKJIOHEHUsI B TEIUIOBOW Harpyske. [l ycTpaHeHHs 3THX HEIOCTATKOB Ha
MPAKTUKE B 00s3aTEIBLHOM TIOPSAIKE KaXABIA paguaTop CHaOXaeTcs WHANBUAYaIbHBIMH
CpeAcTBaMu peryiaupoBanus [3].

ABTOMAaTHUYECKUM pPETYJATOPOM HA3bIBAIOT aBTOMAaTUYECKH JIEUCTBYIOLIEE YCTPONCTBO,
IIpEeHa3HAYE€HHOE JUIsl  BBIIOJHEHUS  3aJayd  [OAJEp)KaHHUA  3aJaHHOM  BEJIUYMHBI
peryampyemMoro napamerpa.

ABTOMAaTHYECKHI PETYIATOP BKIIIOYACT B ce€0s: NaTUYMK, BOCIPHHUMAIONIUI OTKIOHEHHE
OT 33JaHHOTIO 3HAYEHMs PEryJUPYEMOrolapamMeTpa; YCWIMTENIb, KOTOPbIA BOCHPUHHUMAET
CUTHAJ BbIpAOOTAaHHBIM AATUYMKOM, YCHJIMBAET €ro, a B HEKOTOPBIX Clydasx M MpeoOpas3yer;
WCTIOJHUTEIBHBI MeXaHu3M, NpeoOpa3yroInii MOJYYCHHBI OT YCHUJIMTENIS KOMAaHIHBINA
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CUTHAJI U U3MCHSIOIIUM BCIIMYHHY IMPUTOKA WK CTOKA BCHICCTBA HUJIKM SHCPIHUH. CTPYKTypHaH
CXEMa CUCTCMbI aBTOMATHUYCCKOI'O PCTYJIUPOBAHUA CAP mpcacTaBJICHA HA pHUC. 1.
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puc. 1 cxema cucTeMbl AaBTOMATHYECKOI0 PeryJupoBaHus
B nannHoii pabGoTe mpeacTaBlieHa CX€Ma CUCTEMBbl aBTOMATHYECKOTO PETYIMPOBAHUS
TEIUIOOT/Aaud OTONMUTENBHOTO Tpubopa U 3anucaHo uddepeHnanbHOEe YypaBHEHUE
MOBEeAICHUSI TepMoperyisitopa. lloBeneHHe HWCMONHUTENBHBIX 3JIEMEHTOB M OOBEKTOB
PEryJIMpOBaHUs B JTUHAMUYECKOM peXUME onuchbiBaeTcsa quddepeHnnanbHbIMA YPABHEHUSIMU.
HuddepeHnaibable ypaBHEHUS COCTABISIOTCS AaHAJIWTUYECKH, HA OCHOBAHWU aHAlIU3a

(U3UYeCKH TMPOIECCOB, TMPOUCXOMANIUX B HCHOJHHUTEIBHOM DJJIEMEHTE U OOBEKTe
PETyIHpPOBAHUS.
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MpuHATbIE yCnOBHblE 0603HaYeHMA: %— npoBoAMMOCTb; F — pacxos Xuakoctun(soapl);

tn — TemnepaTtypa Bo3ayxa B NomMelLeHnun; V- 06bem KUAKoCTU B TepmobanoHe; P- gasneHue B
cunbdoHe.

N3 cxembl BUAHO, YTO MPU M3MEHEHUW TemnepaTypbl BO34yxa B MOMELLEHUM M3MeHAeTCA
obbem cpegbl B TepmobanoHe, YTo BaeYeT 3a COOON M3IMEHEHME AaBNeHMA B CUbGOHE YCI0BHO
nepemeLLaeT UMMY/bCHYIO TPYOKYy «BBEpPX» Ha BENUUYMHY X Nepenasas CUTHaA Ha pPeryanpyrowmi
OpraH, yCNOBHO NepemMeLascb Ha PacCToAHME Z, TEM CaMbiM MPUKPbIBASPErYINPYIOWMA OpPraH M

M3MEHAA NPOBOAMMOCTb PEry/MpyloWero opraHa M COOTBETCTBEHHO pacxod BoAbl B npubop.
BennumnHy Z MoXKHO NONYYUTb U3 YPaBHEHUSA:
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Mcxopa w3 M3NOXKeHHOoro, 3anuvwem anddepeHumanbHoe ypaBHEHME MNOoBeAeHMA B
ANHAMUYECKOM PEKMME UCNONHUTEIbHBIX 3/1EMEHTOB aBTOMATUYECKOro TepMOperynaTopa.

Pt=Py[1 + a(t — ty)] (3)
OTKyaa:
Pt=P0+P0at_P0at0 (4)

MpepcTaBum 3anNmMCb CXeMaTUYECKU:

Py N
t— Poo S

tO - Paa

U Tak cocraBnennoe nuddepeHnnanbHoe ypaBHEHHE UMEET BH/L:
T dP/dt+P=kt (5)

rae P- BBIXOAHOM CUTHANI-pearupyroiiee Bo3AeiCTBUE;

t- BXOJIHOI CHTHaJ-TeMIepaTypa BO3yXa B MOMEIICHUN;

T- mocTosiHHAsI BpEMEHH, XapaKTepU3YIOIas HHEPIIMOHHOCTh CHCTEMBI PETyJIMPOBAHHSI;

K- x03puIMEHT MPOMOPIUOHATBPHOCTH MEXIy H3MEHCHHEM JaBJICHHS CHIb(OHE H
TEeMIIepaTypol BO3AyXa B MOMEIIECHHUHU.

Hanee wucnone3yst mnporpammubii  komiiekca «MATCAD» MOXHO TpoBecTd
MOJICTUPOBAHUE CHUCTEMBl ABTOMATUYECKOTO PEryJIUPOBaHHUS TEIUIOOTIAYH OTOMUTEIHHOTO
npubopa ¥ TMOCTPOUTH TPaQUKHW H3MEHEHHUS €€ BEIMYMHBI OT M3MCHEHUS TEeMIICPaTyphI
BO3/lyXa B MOMEIIICHHUE.
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