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A. A.Mopo30e — CTyfeHT kadheapbl INEKTPOTEXHUKM 1 TEXHUYECKOWN ANArHOCTUKM
B. [. KocynuH (kaHa. TexH. HayK, [OLL.) — HAy4HbIN PYKOBOAMUTENb

KOMNNEKC TENNOBU3NOHHOW AUATHOCTUKM .
OBOPYOBAHUA TPAHC®OPMATOPHbIX NOACTAHLUA

B HacTosiLiee BpeMst BO MHOMVX CTPYKTYpax SNEKTPO3IHEPreTUkM HabntoaaeTcs TeHAeHUMs nepexoaa ot
NNaHoBbIX PEMOHTOB 060PYAOBaHUS K peMOHTaM Mo (hakTUYeCKOMY COCTOsHMIO 06opyaoBaHus. Takon noa-
X0Z, NpeanonaraeT BHEAPEHUE U pa3BUTHE PA3NNYHbIX METOAOB AMArHOCTUKM COCTOSIHUS anekTpoobopyaoBa-
HWS, OOHUM M3 KOTOPbIX SBNSIETCS METOZ TENNOBU3NOHHON ANArHOCTUKL. OGPEKTUBHOCTb TEMMOBU3MOHHOMO
KOHTPONS, SIBMSIOLWEroCs OAHUM U3 METOLOB HepaspyLLatoLero KOHTPONs 3a COCTOsiHMEM 060pyAoBaHMs,
3aKrnyaeTcs B TOM, YTO aHOManuu B TENMOBbIX NOMNSX SHepreTnieckoro 0bopyaoBaHns HOCAT OnepexaroLLmi
XapakTep Mo OTHOLIEHUIO K aBapUIMHOMY pa3BUTUIO aHOMasMi B SNEKTPUYECKUX npoueccax. B cBs3u ¢ aTum
aKkTyanbHOM NpeacTaBnseTcs 3ajada Co3fhaHust KOMMrekca TEMOBU3MOHHOM AWMArHOCTUKM, MO3BONSIHOLLEr0
OCYLLECTBNIATb ONEPaTUBHbLIA KOHTPOMb 3@ COCTOSHUEM 3NEKTPOIHEPreTMYeckoro 06opyaoBaHus, U B YacTHO-
cTn, 0bopyaoBaHMs TpaHCcOPMATOpHbIX nofcTaHuui. Mpn atom obenegoBaHue 0bopynoBaHUS BO3MOXKHO
NpoBoAuTL 6e3 OTKNKYEHNS, T.€. B paboyem cocTosiHuM [1].

TennoBm3noHHas AMarHoCTUKa OCHOBaHa Ha perucTpaumm WHTEHCUBHOCTW WHJPaKpacHoro usnyde-
Hus (MIK), nockonbky TemnepaTtypa SIBNSETCA YHMBEPCAllbHbIM «OTPaXeHWeM» COCTOSHWUS 0B0opyaoBaHUS.
MpakTnyecku nobble AeteKTbl UK NONOMKM TOKOBEAYLLUMX U CBA3AHHBIX C HUMW YacTei anekTpoobopynosa-
HWS BNEKYT 3a CoBoW M3MEHeHUs TemnepaTypbl AedeKTHbIX 3rieMeHTOB. 103ToMy n3MeHeHne paboyen Tem-
nepaTypbl TOr0 UM MHOTO Y3na CBMAETENbCTBYET O CHUXKEHWUM HALEXHOCTU COOTBETCTBYHOLMX Y3M0B, M KakK
CneacTBue - NpexaeBpeMeHHOM BbIXOZe MX U3 CTPOs. YNPOLLEeHHas cxema TepMorpadmpoBaHns ONTUYECKH
Henpo3payHoro obbekTa nokasaHa Ha puc. 1.
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TpanbHas NAOTHOCTb MOLLHOCTW COBCTBEHHOTO TEMMOBOrO U3nyyeHns abcontotHo YepHoro Tena (AYT); I,
— reomMeTpuyeckue pakTopbl, ONMCLIBaOLLME OcriabneHne NOTOKOB M3NYYEHNs OT 0BbEKTA KOHTPONS U OKpY-
KatoLLen cpedbl B 3aBUCMOCTH OT reOMETPUM IKCNEPUMEHTA, @ MHAEKC «a» OTHOCUTCS K OKpYatoLLe cpeae
(ambient). Be3 noTepu 06LHOCTI MOXHO CYMTaTb, YTO OKpYKaloLLas cpeaa uanyvaet kak AYT, Torga ypaBHe-
Hue (1) MOXHO 3anucaTb B BUAE
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Hanpumep, ecnn Ha NOBEPXHOCT OOBEKTA KOHTPOMS CO CpeaHei M3nyvaTesibHol CnoCOBHOCTHH
£=0.9 UMEKT MeCTO floKaNbHble BapuauuyM JaHHOrO napameTpa C aMmuTygol Aeg=+0.02, YTO 4acTo
HabnoaaeTca Ha NpakTuke, TO Npy TepmorpacmpoBaHu 0BbekTa ¢ KOMHaTHOW TemnepaTypont (7" =300 K )

9KBMBANEHTHbIE LWYMOBbIE (hnyKTyauuu Temnepatypbl Oyayt A7 ==+1.7 °C, YTO 3HAUMTENbHO NPEeBbILLA-

eT 06BbABNEHHYI0 NACNOPTHYIO YyBCTBUTENBHOCTb COBPEMEHHBIX TENNOBU30pOB (40 0.03 °C).

ObHapyxeHne aedeKToB B KOHTPONMPYEMbIX 0ObeKTax, ONpeaeneHne ux napameTpoB W TENOTEXHM-
YeCKMX XapaKTepuUCTUK camoro o6bekTa NpoU3BOAMTCS NyTEM U3MEPEHUs TeMNepaTypbl MO KOHTPONMPYEMO
MOBEPXHOCTM 1 NapaMeTPOB OKPYXatoLLen cpedbl C NOCNeayoLLei KOMNbITEPHOI 06paboTkoi N30bpaxeHni
TEMMOBbLIX MOMEN 1 PacYETOM MCKOMbIX XapaKTEPUCTWK C MCMOMb30BaHMEM MPOrPaMMHO-annapTHOTO KOM-
nnekca, BKNKOYaLLEro: TennoBm3op (MHgpakpacHblid ckaHep), Habop NpMbopoB Ans onpeaeneHns napameT-
POB OKpyKatoLLen cpefbl U 06bEKTa KOHTPOIS, KOMMbIOTEPHYID CUCTEMY 1 MakeT NpUKNagHbIX nporpaMm 06-
paboTkn M3006paxeHUIn N pacyeTa XxapaKTePUCTUK KOHTPONMpYeMoro 06bekTa U 0BHapyXeHHbIX AedeKTOB.

Mpu cosgaHnm KoMnekca TENOBU3NOHHONM ANAarHOCTWKM B Ka4eCcTBe OCHOBHOW MOAENN NPUHSAT Tenno-
Bu30p Testo 882, koTopbIit 06ecneymBaeT coxpaHeHre n3obpaxeHui B B1uae NosHOOPMAaTHbIX paguoMeTpu-
4eckux u3obpaxeHun B hopmate bmt. 311 30bpakeHns COBMECTHO C pesynbTatamu U3MEPEHUI, TEKCTOBbI-
MW KOMMEHTapUSIMI COXPaHAKTCS HA CbEMHOW KOMMAKTHOM hnaLu-kapTe 2 rb, OTKyAa Nerko ocyLecTBuTb
nepepavy usobpaxeHun Ha MK npn ncnonb3oBaHWK NPOrpaMMHbIX CPEACTB, KOTOPbIE BXOAAT B KOMMMEKT
CTaHZapTHOM NOCTaBKM.

[MocKOMbKy CYLIECTBYIOT 9NEMEHTbI 3neKTpoobopyaoBaHuUs, HEAOCTYMHbIE ANS TENNOBM30POB, a Takke
AN NOBbILLEHNS TOYHOCTW U3MEPEHNS TeMNEePaTypbI LienecoobpasHo B COCTaBe KOMMEKCa TeNOBU3NOHHOM
ANarHOCTUKM 1CMONb30BaTh UHTENNEKTYanbHY cuctemy Ha 6ase ZETsensor [2].

ZETSensor — ceMeicTBo YCTPOUCTB C Pa3nnyHbIM Ha3HAYEHUEM: UHTENNEKTyarbHble AaT4YuKKL, U3Me-
pUTENbHbIE MOAYNN 1 YNPABAAKLLME MOAYM C Pa3fMYHbIMU MHTEPECaMM, MOZYNIM CUHXPOHM3ALMM 1 Ne-
pefauu AaHHbIx, npeobpasoBaTeny MHTEPgencoB, MHANKATOPbI.

Ha 6a3e uHTennekTyanbHbIx yctponcts ZETSensor BO3MOXHO NOCTPOEHNeE:

—  CHCTEeM WU3MEePEHNs pa3niniHbIX NapameTpoB;
— pacnpeaerneHHbIX CUCTEM;

— CHCTeM ynpaBneHus:;

—  CHCTEM MOHUTOPWHra;

— aBTOMAaTW3MPOBAHHbIX CUCTEM.

Vicnonb3oBaHne MHTENNEKTyanbHbIX JATYMKOB OYEHb YAOOHO MpW MOCTPOEHWUN pacnpedeneHHbIX W3-
MepuTenbHbIX ceTeil. OumndpoBKa AaHHbIX C NEPBUYHBIX NpeobpasoBaTeneil OCyLLEeCTBNSAETC B MECTE Kper-
NEHNs JaTynka, YTO 3HAYUTENBHO CHDKAET NMOMEXW U COKpaLlaeT MOTEepU CBSA3aHHbIE C Nepeaayen AaHHbIX,
obecneynBasi TEM CaMbIM BbICOKYH TOYHOCTb U3MEPEHNI.

Ha 6a3e vHTennekTyanbHbIX AaTYMKOB CTPOSTCA pacnpefenieHHble U3mMepuTenbHele cetu (puc.2). ns
NOAKMOYEHUS N3MEPUTENBHON ceTu K cuctemam ZETLab u ZETView ncnonb3yetcs npeobpasosatenb WH-
Tepgencos ZET 7070. KonmyecTBo gartyukos, nogkntodaemblx K mogynto ZET 7070 npu mcnonb3oBaHum
BHyTpeHHero broka nutanus ZET 7070, He Gonee 3; npu MCNONb30BaHWM BHELWHero 6rnoka nutaHus - He 60-
nee 30. MNporpammHoe obecnevenne ZETLab nogaepxmeaet nogkntoyeHme Ao 200 gaTynkoB K OAHOMY KOM-
nbtoTepy. ViameputenbHble CeTW Takke MOTYT MOAKMOYATLCS K Mo6OM cucTeme, MCMonb3ylowei npoTo-
kon Modbus no uxTepcency RS-485.
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Puc. 2. Cxema n3mepuTensHO CeTu: U3MepeHue TemnepaTypel
C NoMoLLbo TepMonap u mogynei ZET 7020

Komnnekc TennoBM3noHHON AnarHOCTUKKM (puc. 3) peann3oBaH Ha OCHOBE MCMOMb30BaHUS KOHTAKTHbIX
1 6ECKOHTAKTHBIX METOAO0B TENMOBOTO KOHTPONS: TENMOBKU30pa 1 Habopa AaT4nkoB Temnepatyp, 06beanHeH-
HbIX B €IMHYI0 CUCTEMY M3MEPEHMs 1 perucTpaluun. B ero coctase: Tennosusop Testo 882 — 1, komnbioTep
MSI Wind U180-030 - 2, npeobpasosatens uHtepgencos ZET 7070 — 3 usmeputensHole mogynu ZET 7020
TermoTC-485-4, natunkn Temnepatypbl — 5.
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Puc.3. CocTaB TennoBM3MOHHOTO KOMMIekca:
1 — TennoBu3op; 2 — koMnbioTep; 3 — npeobpasoBaTenb UHTEPDENCOB;
4 — y3mepuTEnbHbIE MOAYNN; 5 — AaTYMKM TEMNEPaTypbI

OCHOBHbIMW 3MeMeHTaM1 TPaHCOPMATOPHON NOACTaHLMM, TepMorpadus KOTOPbIX AACT KapTUHy pa-
60TOCNOCOBHOCTY 0GOpPYLOBaHMS 1 YPOBEHb €M0 HAAEXHOCTH, SBRSKOTCS creaytowme [3]:

— 06MOTKM TpaHCGOpMaTopOB;

— MOBEPXHOCTW Macrno3anonHeHHbIx 6akos;

—  KOHTaKTHbIE COEANHEHUS U CUNOBbIE LUMHBI;
—  KOHTaKTbl CUIOBbIX OTKITIOYAIOLLMX annapaTos;

—  W30/I9TOPbI BbIBOAOB CUIIOBOMO TpaHcopmaropa.

Tennoson pacyeT 060pya0BaHMS TPAHCHOPMATOPHOM NOACTAHLMM AAET 3HAYEHMS neperpesa oTaeNb-
HbIX HaNPSHKEHHbIX B TEMMNEPATYPHOM OTHOLLEHUM 311IEMEHTOB, KOTOPbIE SBMAKTCSA OCHOBHLIMU OpPUEHTUPAMM
QNS 3aKIHYEHUS 0 COCTOSIHUMM 060pYyA0BaHNUS MO pesynbTaTaM TEMMOBU3UOHHOMO KOHTPONS. Tak, Hanpumep,
TpaHcgopmaTop MowwHocTbo 6300 KBA B HOMUHAIBHOM pexuMe UMEET NPEBbILLEHNE CPEAHEN TemnepaTypbl
Macna B BEPXHWX CMOSX MacnosanonHeHHoro 6aka Hapg TemnepaTypoi Bosgyxa 53°C npu npesbieHnn
cpeaHen TemnepaTypbl 0OMOTOK Hag TemnepaTypoi Bo3ayxa 63,9°C, uto nexut B npegenax AOMyCTUMOrO
Harpesa no NOCT-11677-85. B cryyae npeBbILEeHUs YKa3aHHbIX BENUYWH NO pe3ynbTaTam TennoBU3NOHHOro 1ccneano-

BaHWS NPUHMMAETCS peLleHne Nbo O MPOBEEHUI BHEOUEPEAHOTO KOHTPONS, NGO O PEMOHTE WK 3aMEeHe COOTBET-
CTBYHOLUMX OGBEKTOB.

PesynbTaThbl TENNOBM3VOHHOIO UCCNELOBaHUSA NPEACTABAAIOTCS B BUAE TEPMOrpaMm B hopmMe, nogob-
HOW NpUBELEHHON Ha puc. 4.
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[Ananu3 u pekomengaumu:|

¢dasza 3eneHas, 6ontosoe KC (onopHoro nsonstopa).
ATMmocdepHble ycnosus: T, = 2 °C, V = 1M/cek.,

W3mepeHHan Temnepartypa Harpesa B Toukax SP1=2.6 °C, SP2=2.7 °C;
MN36biToyHas Temneparypa -;

BbluncneHHoe 3HaveHune n3bbitouHon Temnepatypbl npu Toke 0.5 o -

[edekT ycTpaHeH.

Tepmorpadguyeckomy ob6cneaoBaHuMio noaBepranacb KOHTaKTHbIW pacnpeaenutens KP K-67,

Puc.4 3anonHeHHas dopma ¢ TepmMorpamMMoi no pesynbTatam TepMorpauyeckoro UccrnesoBaHns

MpeAcTaBneHHbIA KOMMNEKC TEMMOBU3MOHHOM AMArHOCTUKN SBMSIETCS JOCTATOYHO YHUBEPCANbHbIM W
No3BONSIeT NPOBOANTL AWNArHOCTUKY LUMPOKOrO CMEeKTpa 3MeKTpo- U TennoBoro obopyaoBaHus. Tak, ero uc-
nonb3oBaHe BecbMa 3PGEKTUBHO Npu 06CNeaoBaHNM Y3NoB SneKTPooBOpyAOBaHNS, K KOTOPbIM MPSIMON

AocCTyn 6e3 OTKMYEHUST HEBO3MOXKEH.
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