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BHUMAHWE!

MEPEQ HAUAIOM MOHTAMA BHUMATENBHO O3HAKOMLTECH
C AAHHOW UHCTPYKLWENA.

BAMHO!

CXEMY NOAKAIOUEHWUA U YKASAHWA NO MOHTAMXKY NPUEOPA CMOTPUTE B NYHKTE
«MOHTAX U NOAKAIOMEHWE» HACTOALEA UHCTPYKL WA,

Mbi PEKOMEHAYEM NPU MOHTAXKE PEMYNATOPA TEMNEPATYPB U CUCTEMbBI OBO-
FPEBA BOCNO/Ib3GBATbCA YCNIYTAMU KBAAN®UUWPOBAHHBIX CNELWAIUCTOB,
SNEKTPUYECKOE COEAUHEHUE U NOAKINIOYEHWE K SNEKTPOCETU AGMMEH BbiNO-
HATb NPO®ECCUOHANBHBIA 3NEKTPUK.

WUHCTPYKUMA NO YCTAHOBKE U CXEMA NOAKMIOYEHWA HE 3AMEHAET NPO®ECCAC-
HANBHOWN NOArGTOBKU MOHTAXKHUKA MPUBCPA,

Ha HEMCNPABHOCTU NPUBOPA, BO3HUKLIWME BCREACTBUE MEXAHUMYECKOIC NG-
BPEXKAEHA, HENPABUNBHGIMO MOHTAXA WA 3KCNAYATALUWA B LENAX U YCNGBUAX,
HE MPEQYCMOTPEHHBIX MHCTPYKLUWEW MO YCTAHOBKE W 3KCNAYATALIMA NPUBOPA,
FAPAHTUA NPOU3BOANTENA HE PACMPOCTPAHAETCA.



1. ONNCAHUE. OYHKLUWW PEFYNATOPA TEMIMEPATYPbI

1.1. HazHaueHne, PYHKLNOHANbHbIE BO3MOXHOCTW

Perynatop Temnepatypbl 3NeKTPpoHHbIA PTM-2000 (ganee - perynatop) npeaHasHaueH Ana namepeHna
TeMMNepaTypPHbIX MapaMeTpoR W YNPaBNeHUA NROLeCcoOM NOAREPKaHUA TeMMepaTypbl B KabenbHbIX k-
CTemMax aHTMOGﬂE,quEH WA KPOBAW U OTKPbITbIX nnow,aneﬁ, NPOMbBILIEHHOTO oﬁorpeBa prﬁonpoaonoa
1 pezepByapoe, a Tak#ke Mobbix Apyrnx cuctem KabenbHoro anekTpooborpeea.

MCI‘IOﬂbByEMbIe aAnropvTMbl ynpaBneHWA OﬁOFPEBOM " HeoﬁXOﬂMMblﬁ KOMNNEKT AaTUMKOB ANA KaXXAblX N2
NepedncNeHHbIX CUCTEM PeLIAT 3aaady Nno INMeKTPooHorpeRy M SKOHOMHOMY PacXofy SNeKTROSHEPrK,

yro obecneynpaet BbICOKYH 3deKTUBHOCTE padoThl KabenbHbIX CUCTeM aneKTpooborpeea.

Perynatop npegycmatpueaeTt 5 anropuTMoB ynpaBneHus. BoiGop anroputmoB NPovzBoavnTCa € MOMOLBIO
IKPAHHOIO MEHHID. |_|pb1 Kax oM aJirocpuTMe ynpaBneHWA BbIXOAHbIE pene 1 KNemMmbl NOAKMIUEHNA AaTUN-
KOB MMelT CBO€ Ha2zHaueHue 1 ¢yHKuMM.

OnucaHue anropuTMoB:

1. <TPYBA» — ABYXNO3MUWOHHOE PerynMpoBaHie No 4-M KaHanam.
2. «TPYBA+» — NpONopUMOHanbHOE perynupoeanne no 4-m kaHanam.
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. «KPOBNA/AOP - ynpagneHWe cncTeMamn aHTMOBNeAeHeH MA KPOBN I M OTKPbITBIX NNOIWAAeH NO 4-M 30HaM.

4. «TAVIMEP» - ynpagneHue rno 4-m HE2aBUCYMbIM KEHaNam NPOLIEHTOM MOLLHOCTH NG NEPUOAY BpemeHH.
5. «V3MEPUTE/b» - MamepeHne n nHAVKaLMA 8-mu TemnepaTypPHbIX KaHanos.

Perynatop Temnepatyptl PTM-2000 No380OMAET peanns0BaTh BCE CYLECTRYIWME BapNaHTb CCTeM aHTH-
oBNeeHEHUA ¢ NPUMEHEHNEM Har PeRaTeNbHBIX Kabeneil. OBNNNe HacTPOEK NO2BONALT A4aNTMPORaTb
PErYNATOR K OCOBEHHOCTAM MECTHOTO KAMMAaTa M UCNONb30BATE TENNO MAKCUManbHO 3GGEKTUEHO, 0be-
cnevurean TeémM Cambiv SKOHOMWID SNEKTRO3HEPTUK AC 40 %.

Perynn‘rop ofecneuneaet namMepeHne TeMnepatypbl € NOMOWDBIO 4aTUUMKOB TEMNERATYPbI, U2ZMEPEHNE
CArHana € 4at'uMkoe 0CagkoB M BOAbl, U ofecneunsast 6blCprlO WHTErPALUI0 B CUCTEMDI ACYTT c no-
MOLLBK LNPOBOro MHTepdeilca Nepenadl faHHbix RS485, no npotokoeny MOD_BUS/RTU. C noMoLlbl
BLIXOAHbIX PenefHbIX KaHanoe, 08ecnNeynBasTca YNpaeneH e CcTemoi anekTpooborpesa. Perynatop
NMEET HNAKOKPMCTANIMYECKWIA AUCTINER ANA OTODPaMeHWNA TeKYLWEro COCTOAHMA PaloThl CMCTEMbI N Ha-
CTROMKM NapaMeTpoB patoThl.

1.2. OpraHbl ynpaBneHna N NHANKaLum

Perynatop Temnepatypbl 0cHaWeH KK-UHAUKETOROM, 4-MA KNaBULIAMK YNPaBIEHNA N CBETOANOLHON
WHAWKaUWER,

[lnA BEOAA W BLIBOAA MHPOPMALIK MCTIONB2YETCA MAAKOKPUCTANIMUECKN A MHAMKATOP. PasmMep HAWKa-
TOpa 4 CTROKN MO 20 CUMBONOE. [MCNei COREPMUT NOACBETKY, PaboTalllyk B ABYX PEKAMAX: «APKO»
W «¢HWNZKO», nOHCBeTKB paﬁoraer HPKO MPW HaMaTun Ha ﬂl06yl{) N2 KnaBuul. ﬂmcnneﬁ CEBETUTCA APKO

B TeueHune 40 CEeKYHA Nocne NOCNEAHETC HaKaTHA. Huzkun YPOBEHb NOACBETKA paﬁOTEET BCerga, korga
Ha PErynaTop nojaHo NUTAKWEES HAMNPAMEHWE, UTO NOZBONAET NP HEROCTATOUHOM OCBELEHWWN CUNTDbI-
BaTb MHGOPMaLIWK ¢ AUCNNEA PerynaTopa.

[lnA Beoga MHGOPMALIMK 1 YNIDERNEHWNA PETYNATOPOM, PErYNATOPR COALKHKNT 4 KNAaBNLLKM YNPaBNeHWA:
- Knaevwa @ - OTMEHa, BO2BPAT B NPeAbIAYLLEe MEHID.

- Knaevwa — MNOATBEPKAEHNE, BXO[ B PE¥MUM NPOrpaMMUpOBaHNA, NEPEXCA Ha CNeAYIoLLES OKHO
YETaHOBOK NapaMeTpoB.

- Knasmwa [3] - yeenuuerue napametpa/ cABUT Kypeopa BBEpX.
- Knaevnwa[e] - yMeHbLIEeHNE NapameTpa/ CABNT KYPCopa BHUZ.

CoCTaB CBETOANOAHON UHAWKELMIW NPeAcTaBneH B Tabnuue:
Tabs. 1. Huoukauua

ObosHayeHue Ha Kopnyce perynatopa Liser cBeueHna HasHayeHnue

BKN KpacHbiid MuTaHue Ha perynatop NopaHo
RS485 OpaHeBblid O6MmeH AaHHbIMK No UHTepdeicy RS485
PENE1, PENE2, PENE3, PEJNIE4, PENES 3eneHbin BrnwueHHoe cocTosAHne pene ynpaenedaa 1.5
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Puc. 1. BHewHuli 8ud npubopa

1.3. CocTtaB MeHI0 MHANKayun
MeHio WNHAWKaUWKW perynatopa COCTOUT U2 HECKONbKUX pa3fienoe.:

1. Pazpen rnagHbIX OKOH MHANKaLIK.
2. Pazpen HacTpoeK W yCTaHOBOK TeMMepaTypbl Mo KaXKaomy anroputmy.
3. Pazpen cuctemHbIX HacTpoek. UHTepdeinc RS485, 06HOBNEHNE MUKPONPOrpaMmMbl perynatopa v T.A4.

Pazpen rnagHbIX OKOH MHAMKaLWM npepcragnaeTt cobow Haﬁop rNaBHbIX 3aCTaBOK MHAUKaUWNK. MaBHon
3acTaBKON MHANKALNK cnegyer NpUHUMaTh MHANKAUUIO perynaTopa B paﬁoueM COCTOAHWN, KOrfla KnaBu-
WK He HaXaTbl U NoACBETKa MHAWKaTopa obnapaer HU2KUM YpOBHeM cBeyeHuA.

[nA Kaxporo anroputMa ynpaeneHua NpeflycMoTpeHa CBOA rNaBHan 3acTaBka MHANKaLWK, NoKa3blBalo-
Lan TekyLme 1 n3amepeHHble napameTpbl Npucylne BbiIBpaHHOMY anropuTmy. Tak:ke B cOCTaBe rnaBHbIX
OKOH MHANKALWUW NpefycMOTPEH NPOCMOTP HAaCTPOEK U TEKYLLEro COCTOAHWA TemnepaTyp no BbibpaHHo-
My anroputmy. [lnfi NpocMoTpa HacTPoeK 1 TEKYLLEro COCToAHNe paboTbl CUCTEMBI M0 JaHHOMY anropuT-
My UCMONb3YITCA KNaBULLIN «BBEPX»E]M «BHVB»EI

YcnoeHble 0602HaUeHWA 1 COKpaLLEHWA NPYMEHAEMbIe B OKHaX MHANKALWUN MeHIo:

. O - gaTumnk ovaaKkos.
. [B - patunk Bofpbl.

. K- KaHanbl ynpaeneHua.

. AT - patunk Temneparypbl.

O PN LA WN =

. T-Temnepatypa nbo Bpems, B 3aBUCUMOCTH OT OKHA MEHIO MHAWKaLMK.
P — MoLWHOCTb, fanee cnefyeT NPOLIEHT MOLHOCTW.
. 4 MA, 20 MA - 0b02HaueHne YHUPULMPOBAHHOMO 3MEPUTENbHOrO curHana 4...20 MA.

. 9.6K - ckopocTb Nepeaaun no uHTepdeincy RS485, 9600 but/cek.
. MOD_BUS/RTU - npoTokon nepeaaun AaHHbIX no uHTepdeincy RS485.

COCTaB MHANKALMW FaBHbIX OKOH ANA NPOCMOTPA HACTPOEK ANA KaXAOro anropuTma YNpaeneHna.

1.0KHa nHAMKauuMM NnpocMoTpa HacTpoeK anroputma «TPYBA»
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Tabn. 2.

Unpopmauus, otobpaxaeman Ha rmaBHOM MeHI0 3KpaHa perynsaTtopa npm pabote anroputma «TPYBA»
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T1,72, T3, T4 - Texkywan usmepeHHan Temnepartypa no 4-m KaHanam.
+12 °C - ycTaHOBNEHHAA Temnepatypa NoaAepKaHua.

«CTpenka BBepx/BHN3» — HanNpaBieHNne N3IMEHEHUA Temnepatypbl
(obHoBAAETCA pa3 B MUHYTY).

KRHANZ: +16°->
KAHAMNa: +16°~> +15°C

KAHAN 1, 2, 3, 4 - ycTaHOBNEHHDIE TEMNEPATYPbI BKAIOYEHUA / BLIKNIOYEHUA
oborpesa no 4-m KaHanam.




2.0KHa nHANKauuu NnpocMoTpa HacTpoek anroputma «TPYBA+»

Wremigrrh

Taén. 3.

Wndopmauna, oTobpaxaeMan Ha rnaBHOM MeHI0 3KpaHa perynatopa npu pabote anroputma «TPYBA+»

3.0KHa nHAUKaLuu NpocMoTpa HacTpoek anroputvia «<KPOBJIA/QOP»

Tabn. 4.

T1,T2, T3, T4 - Tekylwan UaMepeHHaA TemMnepaTypa nNo 4-m KaHanam.

P:027% - BbIMWCAEHHAA MOWHOCTB MO KAXKAOMY W3 4-X KaHanoe.

Cumson «B» — Tekywwumid KaHan paboTaeT B AAHHDBIA MOMEHT TONBKO MO TEMNEPATYPe
BOAYXA.

«(TPENKA BEEPX/BHN3Y — HANPABAEHUE WIMEHEHWA UIMEPEHHO W TEMNEPATY PbI
Tpy6onpoeoda Npu NCNONbIOBAHWMA AATYNKA TPYEONPOBOAA, UHANLWNPYETCA Ha MecTe
cUMBONa «Bs, 0BHOBNACGTCA OQUH Pa3 B MUHYTY..

UHpopmauua, oTobpaKaemMan Ha rMABHOM 3KpaHe perynatopa npu pabote anroputma «KPOBAAOP»

T.BO3O.TEK: +31.5 'C - TeKylWan usmepeHHaA TemMnepaTtypa Bosayxa.

T1, T2, T3 u T4 - yCTAHOPAEHHAA MMHUMANBHAA TENNEPATYPa N0 BO3AYXY, NP KOTOPOI
Heobxopnmo obecneuuts 100% MOWHOCTL oBOrpeBa.

TBO20: +31.5' C - Tekywan namepeHHanA TemnepaTypa Bo3ayxa.

OCAOKM: 01 n AO2 — Tekyluit N3MEPEHHBIA ¥ POBEHb OCAAKOB NO AaTYUKamM ocapkoe N1 n 2,
BOOA: AB1, AB2, AB3 v [1B4 - TekywWN I N3MEPEHHBIA YPOBEHD TAN0H BOAbI NO AATYNKAM
soabl N21, 2,3 n 4,

CUMBOR ¢ OZHAYUAET YTO TERYIWUIA KaHAN AATYNKE OCAAKOBD UK (AATYUKA BOALI> BHIKIIOUEH,
CUMBON «!» O3HAYAET UTO «AaTUNK OCAAKOE» MW «AaTUNK BOAbI 33TPA3HEH, JaNbHeHIaA
paboTa AaTYMKA HEBOSMOKHO, HEOBXO[UMO NPNHATD MEPBI MO Er0 OUNCTKE,

T1, T2, T3 u T4 - ycTaHOBNEHHAA TeMNepaTypa oborperaemoi MOBEPXHOCTH NO 4-M
KAHANaM MOAAEPHAHWA TEMNEPaTy Phl.

TBO3A: -15°C.. . +5°C - ycTaHOBNEHHDII ANANAZOH TEMNEPATYPbI MO BO3AYXy PadoTh
CHCTEMbl AHTUOBNEREeHEHNA,

«A01» n «A02» — cocToanne gatuuka BKI/BBIKJT n TeERylLEe YCTaHOBNEHHOE ZHAYEHUE
3H3YeHWA YYBCTRUTENBHOCTH faTunKa ocagkor, KaHanet N 1w 2.

K1, K2, K3 1 K4 — OcTaBwweecn BPpeMA RO BLIKAKUEHWA pene YNpasneHnA oborperom
no 4-i4 KaHanam, TO ECTb YEPE3 CKONBKO MUHYT BBIKNIOYNTCA PENE B COOTBETCTEMU
€ NPOUEHTOM YCTAHORIEHHON MOLLHOCTU.

«B1», «[B2», «[1B3» 1 «f]B4» - cocToAnne Aatuuka BKII/BbIKN u Tekywee ycTaHoBREHHOE
3HAYEHNE 3HAYEHUA YYBCTBUTENBHOCTU AaTYNKA Tanoi eoabl. Kanans Nt 1, 2,3 n 4,

«T1», «T2», «T3» W «T4» - TalMepbl 3 AEPKKN ANA «JOTPEBa» CMCTEMBI NOCAE NPONaAaHWUA
CUIHaNa o HAMUKM K Tanoi BoAbl ¢ patyurkos N2 1,2, 3 n 4,

K1, K2, K3 1 K4 - YeTaHoBNeHHOE BPEMA B MWHYTAX NOAHOMO UMKNa 1009% MOLHOCTH,

«l3» n «lid» — TEKYILAA NIMEPEHHAA TEMNEPATYPA NOBEPXHOCTH € AaTYNKOR TEMNEPATYPbI
KaHanor N3 1 No4 npw paboTe CUCTemMbl CHEroyaaneHNA ¢ OTKPLITHIX NAOWAAENR.

W yCTaHOBAEHHAA TEMNEPATYPA NOAAERKAHNA ANA NPEARAPUTENBHOIO NPOrPeea
NOBEPXHOCTH OTKPDITHIX NAOWaRe.

Hanwnuue rpAsHbIX BaTUNKOB OCAKOE W Bogbl. MpK 3arpASHEHUN AaTUNKOB MIMEPEHUA
HANWMUWA OCAAKOE U TaN0il BOAbI HE BOBMOKHO, NO3TOMY MPK BOZHUKHOBEHWW CUTYALMU C
TPAZHLIMK JaTYUKIMN WX HEOOXOAUMO OUUCTUTE OT MYCOpa M NPeAoCTaBUTE CBOGOAHBIA
AOCTYN OCAAKOR W TANOH BOAbI.




4.0KHa NHAUKaLWUKN NPOCMOTPa HACTPOEK anropnTMa «Tanimep» 5.0kHa nHauKayum anroputma «<Mameputens»

Tabn. 6.

UHdopmaLua, oToSpakaeman Ha rMABHOM 3KpaHe perynatopa npu pabote anroputma «U3MEPUTEIb»

S I »; OtobpakeHue 8-mn Temnepatyp npy pabote anroputma «A3MEPUTENbx».

AONOAHWUTENBHBIX OKOH MHANKALWMK HE CYWECTRYET TAK KAK NP paéore
LaHHOIO aaroputma oTCYTCTBYIOT Hacrpoﬁxw W YCTaBKW,

Tabn. 5.

Undopmauus, oTo6parkaeman Ha FMABHOM 3KpaHe perynATopa npu pabote anropntma « TANMEP»

K1, K2, K3 u K4 - Bpema B MUHYTax RO OTKRIOUEHUA Pene ynpaeneHna
Harpysku no kaHanam N2 1,2, 3mn 4,

K1, K2, K3 u K4 - ¥CTaHOBAEHHbIA NPOLUEHT MOWHOCTU Ne KaHanam N2 1,2, 3n 4
YNPaBNEHNA HATPY3KOM.

K1, K2, K3 u K4 - YcTaHORREHHO BpeMA B MWHYTaX NONHOTo LMKNa TalMepa
ana 100% mowrocTu no KaHanam N2 1,2, 3n 4.
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6.0KHa NHAUKALIMKN CMeHBI A3bIKa

Puc. 7. Cmena 33biKa ¢ pycckoeo Ha aHeAutcKul.

Puc. 8. Cmena 33biKa ¢ aHzulicko2o Ha pycckul.

1.4. ANropuTmbl ynpaeneHus

Perynatop NpeaycMaTpUBasT 5 afOpNTMOE YNPaBNEeHWA. BBIGOP anroptTMOR NPOUZBOANTCA ¢ NOMOLLBK
IKPAHHOIC MEHHD. I'Ipm KaXAoOM anroprutve ynpaBneHMWA BEbIXOAHLIE PENe M KNEMMbI MOAKMIUEHWNA AaTUN-
KOB MMelT CBOS HAa2HaueH1e 1 (t)yHKLWIVI B 2aBNCUMOCTK OT anropuTmMa.

OnncaHue anropnTMoe:
1. «TPYBA» - ABYXNO2MUMOHHOE RErYNMPOBAHWE NG 4-M KaHamnam.
2. «TPYBA+» - NPONOPUNOHaNbHOE PEryMpoBaHie No 4-M KaHanam.

3. «KPOBAA/QOP» — ynpaeneHne cUCTEMamMi aHTMOBNeAeHEHNA KPOBENb N OTKPbITLIX NoWanen
no 4-m 20Ham.

4 4TAMMEP» - yNpaBneHNe Mo 4-M He3aBUCUMbIM KaHanam NpoLeHToM MOWHOCTI NO MEPUOLY BPEMEHH.
5. «<M3MEPUTENDb» — MamMepeHe 1 MHAMKAaLWA 8- TeMnepaTypHbIX KaHanoe.

[nA Boifopa TMNA aNropUTMA W M2MEHEHWA TEMNEPATYPHBIX U CUCTEMHBIX MapamMeTpoR paboTsl perynaTo-
pa, B npnbope NpegycMoTREHa 2aluMTa OT HECAHKLMOHUMPOBAHHOTC JOCTYMA K HACTPOMKaM.

Mpw HaKaTMi KNaBpuwK «[—IPO[_» - QTOBPAKAETCA MEHK C NOMOLLBKY KOTOROTG NOML30BATENb MOMET
YCTAaHOBUTE BEPHBIN Maponb 4OCTYNa K HACTPORKaM, TONBKO MOCNE 3TOrO BOIMOMEH Nepexol Ha OKHa
MeHK MHAWKaUuWnK Ana W3MeHeHWA TeMNepaTypPHBIX M CUCTeMHBIX NapaMeTpPoB.

Maponkb Ana AOCTYNa K HAcTpoMKam perynatopa — « 117,

C RETRERFTEATS

Puc. 9. Ycmaroeka napoaa Cocmyna K HaCpoikam peyaamopa.



1.4.1. Anroputm - «TPYBA»

ANropuTM COAEPKNT 4 KaHana ynpaeneHns.

YnpaeneHuwe peneitHoe, ABYXNO3MLMOHHOE. HacTPONKoi TeMnepatypbl ABAAOTCA NapaMmeTpbl MUHW-
ManbHOM TeMnepatypbl 1 MaKCUManbHON NO Kaxaomy 13 4-x KaHanos. MofgknoueHne faTunKos MoXeT
OCYLECTBAATLCA NO OAHOMY U3 ABYX TUNOB BXOAOB: TSTO1 (Knemmbl «A1»...«[44») W/Wnn TOKOBbIN CUrHan
4...20 mA (knemmbl A1...A4). Boibop Tvna Bxofa, KOTopbii By aeT ncnonb3oBath perynatop npu padore,
onpefenaeTca aBTomatuyecku. lMpuopuTeTHbIM ABIAETCA BXOA AaTunKa Temnepatypbl: «<A1»...«Ad»,
NCMONb3YIOLWNIA TOKOBbI CUrHan 4...20 mA.

pw oTCyTCTBUN NOAKNIOYEHHOTO AlaTUMKa C TOKOBbLIM BbIXOAOM 4...20 mA perynatop onpalunsaer
patumk Tvna TSTO1 cooTeeTcTByOWEro BxoAa (A1...[A4), npy otcyTcTBun 1 aatunkos TSTO1 pene ynpas-
NeHWA COOTBETCTRYIOLIEro KaHana oTKoyaeTca. TemnepatypHbId AMana2oHbl paboTbl HOpMUpYOLLEro
npeobpazoBatesnia TOKOBOro curHana 4...20 mA yctaHaBnvBaeTca B NyHKTe meHto «HacTpoiikny, nanee
NYHKT HAaCTPOWKK TOKOBOTo curHana «Bxoa 4_20mAn.

[na pabotbl anroputma TPYBA Heo6x0AMMBI HACTPOMKK TeMMnepaTtypb! Mo Kaxaomy 12 4-X KaHanos
1 HacTpoiiKa paboTbl aBapuiiHoro pene «K5»:

1. Temnepatypa BKNOUEHWA.

2. Temnepartypa BbIK/IOUYEHUA.

3. Hactpoiika aBapuitHoro pene K5 (CurHannsnpyer o HencrnpaBHOCTI JaTYMKOB TeMMepaTypbl).

anaanenne Harpeeom AByXNo3vuUMOHHOE OTHOCUTENBHO TeMnepaTtyp Tekn n Teblkn. B npouecce Harpe-
Ba, NPU AOCTUXKEHWN TEKYLLeN TemnepaTypbl Bbille TeMnepartypbl BbIKYEHWA pene cooTBeTCTBYOLLEro
KaHana BblknouaeTca. Npu CHUXKEeHUW TekyLen Temneparypbl HUXe TemnepaTtypbl BKIIKYEHWA pene co-
OTBETCTBYIOLLErO KaHasna BK/ItloYaeTcA U CHOBa NPOUCXOAUT Npouecc Harpeea Ao Temneparypbl BbiKnoye-
HUA, anee unukKn paﬁom ABYXMO3MLUMOHHOIO YNpaBieHna HarpeBom LIMKNINYeCcKn NOBTOPAETCA.

Mpw BbIXOAE U3 CTPOA AATUMKA TEMMEPATYPbl Pene ynpassieHnsa 060rpeBoM COOTBETCTBYIOLLErO KaHana
BbIK/IOUAETCS.

[1nA HacTpoKK Temnepartyp Heo6XoANMO W3 rMaBHOMO OKHa MHANKALUW NepeiTi B PEXUM N3MeHeHUA
HacTpoek Haxa Knaeuwy «MPOM. [lanee nonagaem B noameHio «HacTpoiika, Bbibrpaem nyHKT «Bebi-
60p anroputman, flanee nepexoaum Ha eoibop «TPYBA», n Bbibupaem nyHKT «HacTpoiikay. B nyHkTe
MeHo «HacTpoiika TPYBA», nocneposarenbHO Nepexofnm ot 1-ro KaHana ao 4-ro, Nponu3soanm
YCTaHOBKY TeMNepaTyp «BKNIOUEHUA / BbIKNKYEHWUA» NO 060rpeBaemMoi NoBepxHoCcTH. MNocne ycTaHoBKN
Temneparyp 4-ro kaHana NPOU3BOANM HaCTPOWKY aBapuiiHOro pene K5, no kaxaomy u2 4-X KaHanoe.

HacTpoiika apapuitHoro pene KS, npon3BoaunTcaA BKAKUEHNeM/BbIKIoUeHeM (BK/BbIKN) KOHTPONA Henc-
NPaBHOCTY AaTuMKa TemnepaTypbl No KaXKAOMYy U3 YETbIPEX KaHanose.

o OKOHUYaHWUM HACTPOMKK BbIBUPAEM NMYHKT MeHIO «AKTUBNPOBATbY, NPU 3TOM NPONCXOAMNT 3anycK
paboTbl perynatopa B pexxume BbIGpaHHOro anropuTtma.

Pene

Boikn - Ye

4 + >

Taxn Touirn Temnepatypa

Puc. 10. Tucmepesuc pabomel.

Tabn. 7. HazHaueHue ucnosib3yemblx pesie U memnepamypHble 8xo0e! anzopumma «TPYbA»

TemneparypHbie Bxoabl Pene ynpasnenus
Hasauehue TSTO1 [ 4..20mA

e Homep Knemmbi KoHTakTOB
TemnepaTtypHbin kKaHan N21 3 13 Pene N1 42-43
TemnepaTypHbi kaHan Ne2 4 14 Pene N°2 44-45
TemnepaTtypHbii KaHan N#3 5 15 Pene N23 46 - 47
TemnepatypHbiv kaHan N°4 6 16 Pene N°4 48-49
ABapWitHbIA KaHan Pene N25 50-51

Mpuneyanue: Homepa knemm yenei NUTaHnA n obwux yenei 4aTynkos B Tabnuue He npusegeHbl.

Tabn. 8 [JuanazoH pezynuposanHus Napamempos pezysiamopa memMnepamypel U 3a8odcKue ycmaHoeKu

Hassanwe napamerpa 3aBopckue ycranosku | fluanason perynnposok
Temnepatypa BKNIOUEHNA Ty, 10°C
TemnepaTypa BbIKMOUEHNA Ty, 15°C

-100 °C...+600 °C
MuHuManbHaa Temnepatypa yHUGUUMPOBaHHOrO curHana 4...20mA | -50 °C

MakcumanbHas Temnepatypa yHuGUUMpoBaHHoro curHana 4...20MA | 200 °C

AsapuitHoe pene obpbisa AaTunKa Temnepatypbl anroputma: TPYBA | BbIK/ Pene K5
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BoiGop anroputma |, _

paboTbl perynaropa

HacTpoiika
1 aKTMBALMA aropnTMa

>

YeTaHOBKa TeMnepaTypbl -
NoAAEPKaHNA Mo 4
TEMMepaTypHbIM KaHanam = -,

anroputma «TPYBA»

BrnioueHne apapniiHOro
pene ANA KOHTPONA
AATUYUKOB TeMNEpaTypbl
no 4-m KaHanam

Puc. T1. CXeMa UHBUKQUUU aseopumma «TPY5A»,
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1.4.2. Anroputm — «<TPYBA+»

ARropuTtm copep*uT 4 KaHana ynpaesieHua. YnpaBneHue peneitHoe, NPOnopUMOHanbHOS OTHOCUTENBHO
TemMnepaTypbl OKPYKaloLLero eozfyxa. Kpome KOHTPONA TEMNEPaTYPbl OKPYKAIOWETO BO2AYXa anropuTm
npepycmMaTpuBaeT N KOHTPONb TeMNepaTypbl o6orpeBaeMoi NoBepXHOCTH. EC AaTUrK NoBepXHOCTH
He NOAKAKYEH, TO yNIpaBneHre 060rpesom Npon3BOANTCA TONBKO NO JaTYUKY TEMNEPaTypbl BO3AYXA.
Mpy NOAKAYEHU JaTUrKa TEMNEPATYPbl MOBERXHOCTH NPOUCKOANT KOPPEKTUPOBKa paboTbl anro-
PUTMa MO BO3AYXY B COOTBETCTBMW C TEKYLLEH TEMNEPATYRbI MOBEPXHOCTH, U MOABIAETCA BOSMOMKHOCTL
BU2YanbHOrO KOHTPONA TeKyLLel TemnepaTypbl NOBEPXHOCTH, KOTOpas OTOBPaXaeTcs Ha MMAaBHOM OKHe
MEHIO perynaTopa.

Jatuvk Bozgyxa nogkniouaetcs K Bxofdy <A1, Tun gatunka TSTO1. latunkmn oBorpeBaemoin NoBepPXHOCTH
NOAKAKYATCA TONBKO K BXOAaM TOKOBOIO ClrHana 4...20 mA, xoabl: «A1...Ad». [Tpn oTCYTCTBUN faTul-
Ka TeMNepaTypbl NOBEPXHOCTH 0Borpes pabaTaeT No anropuTMy N2 1 1 TONBKO NO TeMNepaType OKpy-
Katolero posgyxa. [pw NogKkAKyeHHOM faTuuKe TeEMNepaTypbl NOBEPXHOCTH YNPaBieHne oborpesom
Bepetca no anroputiy Ne1 n anropntmy N22.

Mpn nzmepeHun TeMnepaTypbl BO2AyXa 1 B COOTBETCTBMM € YCTAHOBRAEHHbIMW TRMNEPaTYPHbIMM Napa-
METRAMM, PETYAATOR BbIYMCAALT MPOLEHT HEOBXOANMOIN MOLLHOCTI OBOTPERA, U Perynatop patoTaer

no anroputvy N21 BEINCIEHNA HEOBXOAUMOTO NPOLIEHTa MOLHOCTH. MpK TeKYLLeR TeMnepaType Bo3-
AyXa MeHb LI YCTAHOBNEHHON MWHUMANbHON TeMnepatypbl BO3AYXA «Teosg.mun? BEIHNCIEHHDBIN NPOUEHT
MOLLHOCTW BCerfa cooteeTcrByeT 100%, Npw Tekywen TemMnepaType eo2ayxa 6oMblue YCTaHORIEHHON
Temnepatypbl «T nop.sbikn®: BBIUMTIEHHBIA NPOLIEHT MOLWHOCTW BCerfa cooTBeTcTRyeT 0%. Tak perynatop
BbIUMCNAET MOLHOCTL NPK OTCYTCTBUW AaTUMKa TeMMNepaTypbl MOBEPXHOCTH, U perynatop paboTaet no
anropuTmy Nel.

Mpy NoAKAYEHUA JaTUrKa TEMNEPaTYPbl MOBERXHOCTH, MPONCXOAUT KOPREKTUPOBKA NPOLIEHTa MOLL-
HOCTK No anroputimy N21. MNpu TekyLen TemnepaType NOBEPXHOCTU MeHbLLE TemnepaTypbl «TNoe.BK:,
perynatop paboTaeT no anroputay N2 1 BbIMMCNEHHaA MOLHOCTE cocTaBnaeT 100%, Npyn AoCTUXREHN
TeKyLLed TeMNepaTypbl MOBEPXHOCTA YCTAHOBIIEHHOW TemnepaTypbli«Tnos.ain®, PEMYIATOR NepexoavnT Ha
patoTy No anropuTMy N21, 1 MOLLHOCTL BBIWCIAETCA B COOTBETCTBMN C TEKYLLENH TEMNERATYRON BO3AYXa.
Mpw NpeeblLeHn TEKYLLER TEMNEPATY Dbl MOBEPRXHOCTH YCTAHOBNEHHOW TemMnepaTyphl «Tnoe.ewika?, Bbl-
YUCAEHHAA MOLHOCTE OBOrpeBsa Beerga CoOTBETCTRYET 0%, N 0BOTPER NOMHOCTLIO BbIKMKYAETCA.

[pauk BoluMENeHna MOLLHOCTH oborpesa no anroputvan Ne1 n N°2 anroputma TPYBA + npepacTtaBneH
Ha pnc. 12
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Puc. 12. Ipagpuk sviyucnequs mowHocmu oboepesa anzopumma «TPYBbA+».

BkntoueHwe / BbiknioueHre oborpesa ocyLecTBNAETCA C NOMOLLbIO pene ynpaeneHns K1...K4 B coor-
BETCTBMW C HOMePaMK KaHasoB ynpaBneHnaA. BbluncieHHbIN NPOLEHT MOLLHOCTY onpefenseT Bpema
HaXoXKfleHnA pene ynpaeneHus Bo BKNIOUEHHOM COCTOAHUN MO OTHOLWEHWIO K NONHOMY LINKNY BpeMeH!
cooteetcTRyowWero 100 % MOWHOCTH. Perynatop npv Takom MeToAe yrnpasneHna MOLWHOCTLIO perynupy-
et Bpema paboTbl cucTemMbl 06orpeBa BO BKNIOUEHHOM COCTOAHUN B COOTBETCTBUMN C BbIUNCNIEHHON MOLL-
HOCTbIO Heobxoanmoi ana paboTbl cuctembl oborpesa. Bpema NOAHOro UMKNa ynpasneHna MOLHOCTbIO
3aflaeTcA nosb3oeartesnieM NOCPEACTBOM MeHI0 perynatopa i MoxeT 6biTb B npeaenax ot 10 4o 100 MUHYT.
[pu BbluMCNeHHoM MOWHOCTW oborpepa pasHoe 0 %, pene ynpaeneHna OyaeT HaxoAUTbCA B BbIK/IOUEH-
HOM COCTOAIHWM, @ NPW BbIYMCIEHHOW MOLHOCTW oborpera paBHon 100 %, pene ynpaeneHva oborpesom
6ypneT Bcera HaXOAWTCA BO BKIKUYEHHOM COCTOAHWUW.

Hanpumep:

BbluncneHHbIN YpoBEHb MOLWHOCTH — 50%, BPeMA NOMHOIO LKA — 60 MUHYT.
Pene ynpaenexus npv 3tom byaet pabotath B pexume:

BkntoueHHoe cocTosHne — 30 MUHYT, BbIK/TIOUEHHOE COCTOAHWE — 30 MUHYT.

BpemeHHOM LnKn paboTbl pene yrpaeneHus 06orpeeom 6yAeT NPOACIKaTLCA 10 TOrO COCTOAHWA,
MOKa He N3MEHNTCA BbIUNCIEHHAA MOLUHOCTb paBHas 50%.

Tabn. 9. HasHaueHue ucnons3yembix pesie U memnepamypHsie 8xo0bl anzopumma «TPYbA+»

TemneparypHbie Bxopbl Pene ynpasnenus
HasnaueHne 75701 | 4...20mA — KiaMMEs

Homepa Knemm KOHTaKTOB NOAKNIOUEHNA KOHTaKTOB
Temnepatypa so3gyxa 3
TemnepaTypHbiv kaHan N°1 13 Pene N21 42-43
TemnepaTypHbin KaHan Ne2 14 Pene N22 44 - 45
TemnepaTypHbIv KaHan No3 15 Pene Ne3 46 - 47
TemnepaTypHbiv KaHan N4 16 Pene N24 48 - 49
ABapUiHbIV KaHan Pene N25 50-51

Mpumeyanue: Homepa Knemm Uenen NUTaHUA 1 oSIKUX Uenei aT4MKoB B Tabnuye He npueegeHsl.

Tabn. 10 [JuanasoH pezyuposaxus napamempos pezynamopa memnepamypb! U 3a8odcKue ycmaHosKu

Hassanue napamerpa 3aBopckue ycranoBkm | [luanason perynnposok
MuHMManbHaA YCTaHOBNEHHAA TEMNEPATYPa NO BO3AYXY Tyosnmmi, -20°C -55 °C...+60°C
MWHUManbHaA yCTaHOBNEHHAA TEMNEPATYPa NO NOBEPXHOCTH Tnogmwn | 10°C A5C..4600°C
MaKcManbHaa yCTaHOBNEHHAA TeMNepaTypa no NoBepxHOCTH Tnosamrn. | 15 °C

MuH1ManbHas Temnepatypa yHuduUMpoBaHHoro curHana 4...20 MA | -50°C 007C . 1e00°C
MakcumanbHaa Temnepatypa yHuguumposanHoro curHana 4...20 MA | 200 °C

Bpema nonHoro unkna ana 100 % MowHoOCTH 60 MuHYT 30...100 MUHYT.
AsapuitHoe pene obpbisa gaTunka TemnepaTypbl BbIKN Pene K5

[nA HaCTPONKKN TemnepaTyp HeOBXOANMO U2 FNAaBHOTO OKHa MHAWKALIUKM NEPenTy B PEXUM 3MEeHeHUA
HacTpoek HaxaB kKnasuuly «[MPOI». [lanee nonagaem 8 nogmeHto «HacTpoiikar, Bbibnpaem NyHKT «Bbi-
6op anropurmar, fanee nepexoaum Ha eblbop «TPYBA+», 1 Bbibupaem nyHKT «HacTpoikas. B nyHkTe
MmeHo «Hactpoiika TPYBA+», nocnefoBatenbHO Nepexofnum oT 1-ro KaHana Ao 4-ro, NPoOU3BoOAUM ycTa-
HOBKY MUHMManbHO Temnepatypbl Bo3/lyxa «TBO3A.MWH» U TeMNepaTyp «BK/KUEHNA / BbIK/OUYEHWA»
«Tno..BKN» 1 «TNOB.BLIKA», N0 06orpeBaemoit noBepxHocTw. MNocne yctaHoBKM Temnepatyp 4-ro KaHana
NPOU3BOAVM HACTPOWKY aBapuinHoro pene K5, no Kaxaomy u3 4-x kaHanos. lNpu ncnonb2oBaHny aatumka
MOBEPXHOCTN HEOOXOANMO MO JaHHOMY KaHany BKIounNTbL paboty aBapuitHoro pene K5, ecnn Heobxoaum
KOHTPO/b HEUCNPABHOCTY AATUMKa TEMNEPaTypbl NOBEPXHOCTW.



Mpu BbIxoAe U2 CTPOA AaTUMKa TeMNePaTyPbl BO2Ayxa BKNoUaeTcA aBapuitHoe pene K5, a pene ynpaene-
HUA 0BOrpeEOM BLIK/IOUAIOTCA BO BCEX YEThIPEX KaHanax.

Mpu BLIXOAE M3 CTPOA faTUMKa TEMNEpaTYPbl NOBEPXHOCTI BKAKYAETCA aBapuiiHoe pene K5, ynpaeneHne
0BOrPEBOM B STOM CyUae NPOACMKAETCA MO CUTHANY OT AaTUnKa TeMNepaTypol BO3AyXa (anropuTm Nel,
puc. 12).

Mo OKOHYAHUK HACTPONKW BbIGMPaeM NyHKT MeHI0 sAKTUBUPOBaTL», MPU 3TOM MPONCXOAUT 2aNYcK
paboTbl perynaTepa e pexume BolBPaHHoOro anropuTva.

Boibop anaroputma | |
paboTbl perynaropa

Hactpoika ., .
1 aKTWBALMA aNropNTMa

', YCTaHOBKA MMHWMANEHON
*, TemnepaTypbl BOzAYXa

7 W noAAepPKAHUA NO 4-i
KaHanam ynpaeneHna

BrnoueHue apapuitHoro
pene AnA KOHTponA | =
AATUNKOB TEMNEPATYPI
no 4-m KaHanam

Puc. 13. Cxema UHOUKGUUU anzopumma «TPYBA+».
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1.4.3. Anroputm — <KPGBNA/ QOP»

PerynaTop Temnepatypbl 3neKTROHHbIA PTM-2000 npn patoTe anroputva «KPOBNA/AOP» npegHazHaueH
AnA paboTbl B COCTaBE CMCTEM aHTUMOBNEAeHEHNA KPOBNK, NOTKOB, eNoGOoE, KanenbHUKOR, BOJOCTOUHbIX
TPY6 € Lenbio CUACTKI NX MOBEPXHOCTEN OT aTMOCEPHBIX OCAAKOE 1 NPEROTEPaLEHUA OBpazoBaHnA
Haneaw. Kpome paboTsl No yaaneHn aTMocdepHbIX OCafKoB KPoBAW, B anropntme «KPOBNA/QOP»
npeaycMoTpeHa paboTa No yaaneHu Hanean U Ha OTKPLITbIX NNOLLAgAX.

Anroputi pabotbl «<KPOBNA/AOP: noseonnAet:

* NOAKNKUATE AaTUUKK TEMNEPATYbI, OCaAKOB 1 Tanomn BOAbI N MZMEPATE COOTEETCTBYIOWLWE NapaMeT bl
TEMNEPATYPY OKPY:KAKLLEro Bo2AyXa, Hanuune aTMoCePHbIX OCAAKOE 1 TaNoi BOAbI B BOAGCTOUHON
oncTeme;

+ paBoTaTb Kak B aBTOMATNUECKOM PENUME, TaK N B PEXUME PYUHOTO YIPaBNeHWA — paBoTa CUCTEMD
HE3aBUCMO OT COCTOAHWA MO AKAYEHHDBIX AAaTUMKOB;

+ YNPaBnsaTb paBoTon 4-X PazHbIX KOHTYROB HE2aBNCMMO APYT OT Apyra (oGorpee kposnw, oborpee
BOAOCTOUHDIX TRY6);

« OTOBpaMaTh PEKUMbI PaboTbl, @ TaKHE COCTOAHWE AATUNKOB W pene Ha XKK-gucnnee;

+ YCTAHABNWBATb NapamMeTPbl N PEXUMbI PaBoTbl NPW NOMOLLWM ORraHOB YNPaBneHA Ha NepeaHei NaHenu.

HeotixogumocTb paboTbl aHTMOBNEASHUTENBHBIX CUCTEM BOZHWKAET B OCHOBHOM B XONOAHOES BpemA

rofa Bo Bpems oTTenenei, Korga NPoUCXoANT MHTEHCMBHOE obpazoeaHne Hanegy. PaBoTa cuctembl npw
HW2KWX TeMnepaTypax Bozayxa (Huske -15 °C) HellenecooBpazHa. Bo-nepBbIxX, NpY Takvx TEMNepaTypax He
NPOUCXOANT 0BPA30BAHNE HaNean 1 PE3KO YMEHbLUAETCA KOIMYECTBO BIarM Ha Kporne. Bo-sTopbix, Npn
HWN3KUX TeMnepaTypax KONMMYECTBO BhINajalolnx 0Cafikos B BUAE CHera TakKe YMEeHbLWAeTcA, B-TpeTbny,
Ha NNaBNEHWE CHera 1 OTBOA Tanoli Bofibl MO AOCTATOYHO ANMHHOMY MYTI HY¥HbI SHAYUTENbHBIE 2aTpaTbl
INEKTPO3HEPT UK. [INA KOPPEKTHO! PaBoThl CUCTEMBI B €8 COCTAR AOMKEH BXOAWUTb PEryNATOpR, KOTOPbIA
ByneT aBTOMaTNUECKA YNPABNATL BKNIIUEHNEM W BbIKNIDUSHUeM oforpeea.

Perynatop temnepatypbl PTM-2000 NO2BONAST peann20BaTh BCE CYWECTBYIDWME BApWaHTbI CMCTEM aHTW-
ofinefieHEeHA © NPMMEHeHNEM HarpeBatenbHbiX Kabeneil. Obunne HacTPOEK NO3BONAET afanTMROBaTL
PErynaTop K 0CO8eHHOCTAM MECTHOTO KNUMaTa U UCNOb30BaTh TENNO MaKCUManbHO adpdekTeHO, 0be-
CMEeYNUBan TeM CaMbiM SKOHOMIIO 2NEKTPOIHEPTn Ao 40%,

NpuHuun padoTbl U cocTae cucTembl oborpesa B anroputme «KKPOBAA/QOP»

B perynatope NpefycMoTpeH KOHTPONL 4-X 30H 0Borpesa, 20Hbl N93 1 N24 MOKHO UCMONb20BaTE ANA 0B0-
rpeBa OTKPLITBIX MNOLLAAeA.
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Mo pacnpeaeneHlio 30H 0Borpepa MaXHO obecnedynTb paboTy CUCTeMbl 3NEKTPOOBOrpera B 3-X KOHG -
rypayusax:

1. Pexum oBorpesa Kpoen rno 4-m 20Ham.

2. Pexxum oBorpeBa Kpoeau no 3-mM 20HamM, N O4HAa KOHTPOMPYEMas 20Ha OTKPLITO! NoLagw.

3. Pexum oBorpepa KpoBIu Mo 2-M 30HaM, W IBYM KOHTRONMPYEMbIM 30HaM OTKRBITOW Nnowaan.

BbIGOR KOHGMIYPaLMK KOHTPONA 30H 060TPeBa OCYILECTBIIASTCA HAIMUMEM/OTCYTCTBNEM NOAKIOUYEHHDIX
paTunkoe Temnepatypbl TSTO1 gna 20H cborpeBa N¢3 1 N24. Mpu nogkmoueHHOM AaTunke TeMNepaTypbl
OTKPbLITON NIOWAAW PErYAATOR KPOME KOHTPONA Hannuus / oTCYTCTEBNA OCafKOoR W BOAbI KOHTPONMPYET
Temnepatypy NOBEPXHOCTK, M MOAAEPKUBALT YCTAHOBAEHHYIO TRMNEPATYPY He2aBUCMMO OT Hannuua
OCaAKOB W1 BOAbI.

an.r'IHLII-"II'I paﬁOTbl CUCTEMD! aHTUOBNEAeHEHNA OTKPRBITBIX nnowanei 3aKniYaeTca B nogaerraHi
HebonbLWon orpnu,aTeanoﬁ TeMNePAaTypbl Ha NOBEPXHOCTA A0 NOABNEHWUA OCaAKOB W BOAbI. Mocne xe
NOABMEHNA OCaAKOR U BOAbI NPOUCXOANT 6blCTpO€ ypaneHwe Hanegw.

A padoTbl CUCTeMbl aHTUOBNEACHEHWA HEOBXOAMM CeayOLLMI KOMNNEKT BaTUNKOB:
1. Hatuuk Temnepatypbl TSTO1 ANA M3MEPEHWA OKPYMHAKWErO BO3AYXa.
Bxop ana nogknoueHna: «A1».
2. faTunk Hannuus atmocdepHbix ocagkoB. Mogenu patunkoe: TSPO1, TSPO2 u TSPO3D.
Bxopgbl gna nogkaouenna: «01» 1 «02x»,
3. Jatunk Hanuuua Tanon eoabl TSWO1 s Kaxkaoro 1z 4-X KaHanoe.
Bxopabl Ana noaknoyeHuna: «<B1x», «<B2», «<B3» 11 «B4»,

NpuHuwMn paboTbl cncTembl anTnoGneneHenns «KPOBAA/QOP»

Perynatop Temnepatypbl PTM-2000 HenpepblBHO KOHTPOAUPYET TeMNepaTypy OKpPYXKaloWwero Bo2ayxa
NP MOMOLWM AaTYNKa TeMnepaTypbl Bosfyxa TSTO1, sxoa: «A1». B cnyyae nonajaHua TeMmnepatypbl OKpy-
Katollell cpefbl B YCTAHOBNEHHBIA TEMMNEPaATYPHBIN ANanasoH oT TeMNepaTypbl BO3AYXa sMUHUMaNLHON»
A0 TEMNERATYPLl BO3AYXA «MAKCUMaNbHON» (KOTAa BO3MOMKHO 06pasoBaHie Halen) 3aMblKaeTcA pene
«K5», nogaean nuTaHWe KoHTakToe pene «K1», «<K2», «K3» 1 «Kd» npn TUNOBOM BKNIOUEHUN PerynaTopa,
CHUMaA Tem CambiM GIOKUPCBKY CO BCEX Lenei NnTanuna Wwkada ynpaeneHua. Npu 3Tom perynatop tem-
NepaTypbl HAUWHAET CNPALIMEATL AATUMKK HAMUNA aTMOCHEPHDBIX OCafKOR NOAKMIUYEHHbIX K Bxogy «O1»
1 «Q2» U JaTYAKA HANWYAUA Tanoi BOAbI NOAKMOUEHHBIX K BXOAaM «B1», «B2», «B2» 1 «B4», ecnn oba Tvna
A&TUNKOB YCTAHOBMEHD!, M MOTMYECKK BKAKYEHD! ¢ MOMOLLBI MEHIO perynaTopa.
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MK NOABNEHUK BArK Ha AaTUlKe OCaAKoB, BXOAbI: «C1» M/MnK «02» perynaTop 2aMblkaeT pene ynpae-
nenna «K1v, «K2», «K3» 1 «Kd». [lo TeX MOp NOKa NPUCYTCTEYET CUrHAN HaNWUMA OCaAKoB Ha NGom 12
BxofoB «01s u/unn «02s 1 pene ocTalTcs BO BKNIDYSHHOM COCTORHNK. [10 OKOHUAHWID OCAAKOB 1 Npo-
NagaHWA CUrHana Ha Bxofbl: «Q1» 1 «02s perynatop aHanuampyer Bxofbl Tanci eogbl: «<B1s, «B2», «B3»

W «Bd», N oxMAGET NPoNajaHue HaNMYnA Tanol BOAbl Ha KaXAOM U3 BXOOOB, OCTABMAA BO BKAKYEHHOM
COCTOAHNA COOTRETCTBYHILLEE BXOAaM BOAbl: «B12-«<K1», «B2»-«K2», «B3»-<K3» 1 «B4»-«K4». Mo npona-
AaHWK CUTHaNa Tanoi BoAbl € BXOA0B «B1», «B2», «B3» 1 «Bd», peryNATOPR HaUWHAET OTCUET COOTRETCTRY-
OLYMX TANMEROR 2aJe[KeK BbIKNIDUeHUA oBorpeBa «T1v, «T2», «T3» 1 «Td» (B MUHYTAX), NO OKOHUAHWIO
paBoTbl TalMepoR COOTEETCTBYIOLLNA peneriHbIX BbIXOA OTKIOUAETCA. Bpemn, ycTaHORNeHHOe B TalMepax
2afe[KKN NPOrPERa, MOMET ObiTb YCTAHOBNEHO O MUHYT, MW 3TOM pene BbIKNIDUNTCA Cpazy no nponaga-
HWO CUTHaNa Tanol BoLbl Ha COOTBETCTRYIILLEM BXOAE.

MpK OTCYTCTRAN CUTHANA OCAAKOR Ha BXogax «O1» 1 «02», HO NOARNSHWNK CUIHANa TaNol BOAbl Ha BXOAaX
«B1», «<B2», «B3» 11 «B4» perynaTtop BKAKUKT COOTBETCTRY W pene. BolknoueHne pene ByaeT nocne
nNponapaH1a CUrHana ¢ BXofAa Tanoi BofAbl N OTCUETa COOTBETCTBYIOWErO TANMEPa 2aKN MO KaMAoMy
W2 4-X KaHanoB.

[MpK HeOBXOAUMOCTI KOHTRONA 0B0rPeRa OTKPBITLIX MACWAAEH, HEOBXOANMO MOAKAKYATE AaTUAKW
Temnepatypbl TSTO1 K exofam «3» 1 «A4». [pn NOAKNIYEHWA JaTYUKOR TEMNEpaTYpRbl K BXoaamM «f13»

W «f14», BbIXOAHbIE pene «K3» 1 «K4» HaurHakT paboTaTt Ha NnoaaepxaHne YCTaHOBNEHHOW TeMnepaTtypl
oforpeeaemon MoOBEPXHOCTI. NP1 AOCTUKEH MW YCTAHOBIEHHOH TEMMEPaTY bl MO TEMNepaTyRHbIM KaHa-
nam «f3» n «Bd», pene «K3» 1 «K4» HauMHaT paoTaTb MO AaTUMKAM OCALKOR N AATUMKamM Tanon EcAbl

B COOTBETCTBMIA C BbIWE WU2ITOXKEHHbBIM aNrOpUTMOM paﬁoml.

MpK HeOBXOAUMO NPUHYANTENBHOTO 3aMNycKa CUCTEMbI, MOXKHO BOCMIONb3OBATBCA PYUHBIM 3aNyCcKomM
CACTEMbI 3aMKHYB «CYXUMA KOHTAKTaMW» KNemmbl BXOAa «BX1» (KOHTakTbl 37 1 38}, NpK 3TOM CUCTeMa
nepeiger B pexnmv «OTTalikas B KOTOPOM NPUHYAUTENBbHO GYAYT BKOUEHb! BCe 4 20HbI 0GOrpesa B Heza-
BUCMMOCTI OT HANMuUMA / OTCYTCTBUA OCafkOB, nnéo Tanon BOAbL.

Mpwn patote pexuma «OTTalKa» 2amblkaeTca pene «KOx», Nofaean NMTaH1e Ha MHAWKATORHYID amny, pac-
NONMKEHHYI Ha NepegHel NaHenn wrkada ynpaesneH1A (TMNOBaA <xema BKIKYEHWA).
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Tabn. 11. HasHayeHue ucnonb3yemelx pene, damuukos 0CaoKos U 80dbl, [laHHbI NPUHLUMN yNpaBReHus No3sonaeT peannsosarb B OIHOM perynatope Temnepatypbl «PTM-2000»
U memnepamypHsle exodel anzopumma «KPOBJIA/[JOP»: COBMELUEHHYI0 cucTeMy aHTuobneeHeHWA KPOBNW 1 OTKPBITIX NAoLwaaen, nyTem KoMnaeKTaumm coot-

BETCTBYIOWMMM AaTYMKaMKN OCA[IKOB, BOAIbl U TEMMNEpPaTypbl.
TemnepatypHbie BXofbl Pene ynpaenenus
Haznauenue TST01 Howe Knemmbi
HoMmepa Knemm KOHTaKTOB KoHTAKTOR
Temnepatypa OKpyXaloLero Bo3ayxa. 3 Pene N25 50-51 ;—: 4
Temnepartypa oborpesaemont nnowaau. 3oHa Ne3 5 Pene N3 46 -47 fod
TemnepaTypa oforpesaemon nnowaau. 3o4a N24 6 Pene N24 48 -49 MpOCMOTp YCTaBOK N0 Temn-pe
.. BO37lyXa, YyBCTBUTENbHOCTL
Jatumnk ocagkos. Bxog «O1» 21 Benclpian4 JATYNKOB OCAAKOB W BKN./
12,3
Jlatunk ocaakos. Bxog «02» 22 BBIRI: AATHHKOB.OCAAKOB
JlaTunk HanuuWa Tanow BoAbl. Bxog «B1x» 23 Pene N1 42-43 MpocMoTp yCTaBoK uyB- YcraHoBKa
. CTBUTEABHOCTM U BKAL/BbIKA. UYBCTBUTENBHOCTH .
JlaTunk Hanuuma Tanow soabl. Bxog «B2» 24 Pene N22 44 -45 AATYNKOB BOADI, YCTAHOB- AaTunKoB ocakoe 1u 2
NEHHbIE 3HAUEHNA TallMepos
JlaTunk Hanuuma Tanow sogbl. Bxog «B3x» 25 Pene N3 46 -47 no kaHanam 1...4
. MpocmoTp ycTaBok no YcraHoBKa
JlaTunk Hanuuma Tanow soabl. Bxog «B4x 26 Pene N24 48 - 49 TeMneparype NoeepxHOCTH UYBCTBUTENBHOCTY .
BHewHwi curHan «OTTaiikax. «Bx1» 37,38 KaHanos 3 1 4 patuuKos Boabl 112
MNpumevanne: Homepa Knemm Uenein nuTaHua 1 obwnx yenen 4aTyukos B Tabnuuye He npusegenbl.
MpocmoTp Ha Hanuune YcraHoBKa
rPAHBIX JAaTUNKOB OCAAKOB YYBCTBUTENBHOCTH .
Tabn. 12. [Juana3oH pezynuposarus napamempos pezyaamopa memnepamypel U 3ag8o0cKue yCmaHoseKu 1 80oApl Aatunkoe Bogbl 3u 4
Hassanue napamerpa 3asopckue ycTanoBky | flnanason perynuposok YcTaHoBKa
MuH1MManbHaa yCTaHOBNEHHAA TeMNepaTypa no 803AYXY Tuoymm. -15°C S0°C. . €6 % TailmMepa 3afepkKn .
MaKcMManbHas yCTaHOB/IEHHAA TeMNepPaTypa no 803ayXY Tuaamme | 5°C no4- W Katanam
Temnepatypa noAAepKaHUA NOBEPXHOCTY (KaHanbl: N¥ 3 u N° 4) -5°C -20°C...+20°C
JAuanazon paboTbi Talmepa 3aaepXkn BbiIKNioueHna oborpesa 30 MuHYT 0...180 MuHy T YetaHoBKa Temneparypbl
= NOAAEPKAHNA NOBEPXHOCTH .
Bpema npeaBapuTeNbHOrO NPOrPeBa NPy BXOAE B YCTAHOBNEHHbIN i [UNA OTKPBITLIX NOIAAEN.
AUANA30H TEMNEPATYPbl NO BO3AYXY Wcnonbayemble TemneparypHble
KaHan uHgnkayum pexuma «OTTaikan Pene KO KaHarbE3 g
Pene ynpasneHua 3oHamu aHTnobnegeHeHna N¢ 1...4 Pene K1...K4
Pene avanazoHa TeMnepaTypbi BO3Ayxa Pene K5 Puc. 14. Cxema urouxayuu anzopumma «KPOBJIA/[]JOP».
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1.4.4. Anroputm - «TAUMEP»

Perynatop Temnepatypbl 351eKTpoHHbIn PTM-2000 npu pabote anroputma «Tainmep» NnpeaHazHaueH ana
paboTbl B cocTaBe cucTem KabenbHoro oborpega. Pexxuvm Taiimepa no2BonaeT BpYUHyo YCTaHOBUTL He-
06xoarMbIN YPOBEHb MOLLHOCTW B NPOLIEHTaX.
MpuHuun pabotbl perynaropa B anroputme «Talimep»
MpuHUMN paboTbl 2aKNoUaeTCA B PYUHON YCTAaHOBKE YPOBHA HEOOXOANMON MOLHOCTH NO KaXAOMY
13 4-x aHanoB ynpaenenus. lonb3oBarenb ycTaHaBAMBaeT HEOOXOAUMbIN YPOBEHb MOLWHOCTU U BPeMA
paboTbl NONHOTO UMKNA B MUHYTax cooTBETCTRYOLEro 100 %-My YPOBHIO MOLLHOCTW. Pene ynpaeneHus
COOTBETCTRYIOLErO KaHana byfeT BO BKNOUEHHOM COCTOAHWUM TOT MHTEPBaN BPEMEHH, B COOTBETCTBUN
C YCTAHOBIEHHbIM NPOLEHTOM MOLLHOCTW MO OTHOLEHNIO KO BpeMeHW NOJIHOro Lnkna 100 % MoLHOCTW.
Hanpumep:
YCTaHOBNEHHDI NPOLEHT MOWHOCTYN paBeH — 50 %, BpemA NOTHOTO UMKNA 30 MUHYT.
Pexum paboTbl pene:
BKnioueHHoe cocTosHne pene 15 MWHYT, janee 15 MWHYT BbIK/IIOYEHHOE COCTOAHWE, fanee KN
paboTbl noeTopAETCA.
Pexum pabotbl perynatopa temnepatypbl PTM-2000 B anroputme «TaiMep» MOXeET ObiTb NCNONb30BaH
KaK «aBapuiiHblii» pexum paboTbl crcTembl 06orpeBa Npu NOIHOM BbIXOAE U3 CTPOA BCEX AATUMKOB TeM-
nepatypbl, 1o yCTPaHeHUA HeUCNpPaBHOCTU U/UNN 3aMeHbl JaTUMKOB TemnepaTypbl.

Tabn. 13. [JuanasoH pezynuposaHus NapaMempos pezynsamopa memnepamypb! U 3ago0cKue ycmaHosKu

HassaHue napametpa 3 Kue yc a pPerynuposok
AwanazoH nonHoro yukna 100%-0i MOLWHOC T 60 MUHYT 10...100 MUHYT.
[POUEHT YCTaHaBNMBAEMOro YPOBHA MOLHOCTH 50 % 10...90 %.

YcTaHOBKa BpemeHn
nonHoro yukna 100%-ro
YPOBHA MOLWHOCTH

SPEMEHH
3 MURYTRY.

YcTaHoBKa NPOLeHTa |
YPOBHA MOWHOCTH

Puc. 15. Cxema uHdukayuu anzopumma «TAUMEP».
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1.4.5. Anroputm - «<U3MEPUTE/b»

Perynsatop Temnepatypbl 3neKTpoHHbI PTM-2000 npu patote anroputma «M2meputenbs npegHasHaueH
ANA U3MepPeHuA 1 oToBPaKeHNA BOCbMU TeMnepaTypHbIX 3HaueHwiA. [Npu paboTe faHHOro anroputma
BCe penelHble KaHarbl yNpaBneHna HaxoAaTcs B BbIKMOUEHHOM COCTOAHWUK, U ynpaBsneHne oborpesom
He npouncxoaut. [lna obecneueHna namepeHna Temnepatyp no BOCbMW KaHanam HeobXoMMO NCMonb30-
BaTb 06a TemneparypHbIX BXOfla perynaropa.

Tabn. 14. HazHauerue ucnosib3yembix memnepamypHsix 8xodos anzopumma «3MEPUTE]b»:

TemneparypHbie Bxofibl Pene ynpasnenus
Hasnauenne TSTO1 | 4...20mA
Homepa KneMm KOHTaKTOB NOAKNIOYEHMA Homep ol gl
Temnepatypa kanan N1 3
Temnepatypa kaHan Ne2 4
Temnepatypa KaHan N°3 5
Temnepartypa kanan Ne4 6
Temnepatypa kanan N25 13
TemnepaTtypa kaHan N°6 14
Temnepatypa kaHan N27 15
TemnepaTtypa KaHan N°8 16

Npumeyanue: Homepa Knemm uenei NUTaHnA u obwux Uenei 4aT4nKkos B Tabnuue He NpuseaeHbl.

Ta6n. 15. [luanasoH pe2ynupo8aHus Napamempos pezyiamopa memnepamypbi U 3a800cKue ycmaHoeKu

Hassanue napamerpa 3aBofcKue yCTaHOBKM I [Ananason perynnpoBok

Kananbt V3MEPEHNA TEMNEPATYPbI
Obwee KoNMYecTso: 8 KaHanos

4-e kaHana gatumka TSTO1
4-e kaHana faruvka 4...20 MA

Pene ynpasneHuna Bee pene He 33QleNCTBOBaHbI

Puc. 16. OkHo uHGuxkayuu npu pabome aneopumama «A3MEPUTETb».
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2. YCTAHOBKA U 2KCNAYATALNA

2.1. KOHCTpYKLNA perynaTopa

KOHCTpYKLUMA TepMoperynatopa obecneunBaeT yCTaHOEKY B 3M1eKTPOTEXHNUecknin Wwkad Ha DIN-peiky
35 mm. KonnuecTBo 2aHUMaemMblX MOgynen — 9 wt.

Tepmoperynatop ofecneunpaeT cTeneHb 3alTol P20 no MOCT 14254,

MopxkMoyeHne NUTAHUA TEPMOPErYIATOPA, AaTUNKa TEMNERATYPLI, BBIXOA ANA NWTaHUA Harpy3kK, Npo-
W3BOAWTCA C NOMOLLBK KNEMM, YCTAHOBTIEHHBIX Ha NAaTte TepMoperynatopa. Kemmbl MoAKNIUEHNA Bex
coeVHeHuIi perynaTopa TeMNepaTypbl 06ecneunsaioT NogKMoUEHME MPOBOAHUKOR He MeHee 2,5 M2,

la6apuTHble pazmepbl perynaTopa Temneparypol: 160x90x60 mm.

2.2. Ycnosusa aKkcnayaTauuvm

TemneparypHbld AnanazoH 3KCNnyataumu perynatopa ot +5 °C go +40 °C rpagycos.
HanpsixeHue nutaHun 90...245 B, ~50...60 Iy,

JonycTnmoe OTKIOHEHNE HaNPAXKEHWA NUTaHua o1 -15 % go +10 %.

OTHOCHUTENbHAA BRAKHOCTb BO3AYXa (NpK Temnepatype +35 °C) He Bonee 90 %.

MoHTaM perynatopa NPouBoANTCA NpW TEMNepaType OKPYKaLWen cpeabl He ke +5 °C.

2.3. NMNoakniwouyeHne

Perynatop Temnepatypel PTM-2000 npegHazHaueH Ans yCTaHOBKK B WKady ynpaBneHus Ha DIN-peliky.

£1nA 3TOro Ha 3aAHel KpbilKe KOopMyca NpeaycMoTReHa cnelnantHad sallenka. MoaknoyeHne Harpesa-
TeNbHbIX CeKUMIA W NycKaTeneil cncTemsl 06orpesa Npon3soANTCA NOCAE MX MOHTaXa 1 Nposepkud. og-
KAKUEHWe MUTAHWA PerynaTopa TeMnepatypbl NPOU3BOANTCA Hepes BBOAHON aBTOMAT NOCNe NMPoBepK
BCEX COSAVHEHNI.

OnA NoAKNUEHNA peryiaTopa TeMmnepaTypbl TpebyeTca:
1. YCTAHOBUTDb PErynaTopR TeMnepaTypbl B WKady yNpasneHuA.
2. MNoacoegUHNTD AaTYMKK TEMNERATYPLI, BOALI 1 OCAAKOB.
3. MNoacoegUHNTD Harpy 3Ky (HarpeBatenbHble CeKUWK), NPU HEOBXOANMOCTI, Yepes BHELLHWE pene,
4. MNopcoegruHNTL NPOBOAA NMTAHWA.
5.MopaTb NUTaLLEes HaNpPaXeHne.
6. [IPOBEPUTD 1 NPK HEOBXOANMOCTI CKOPREKTUROBATL NapaMeTpbl HaCTPOUKA perynatopa.
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2.3.1. BxogHble Lenu perynaropa TemnepaTtypol

27]28 37]38 i RIS 45[a8]47 48 ]459]50]51]
LN Bx1 KD | Ki K3 | K4 | K&
e ) [ VI V) M| Vg
,— TST01 _I — 4..20mA —/

+5B |01 02 3 n4| o6, S|a1AzazadlE

T12]13]4]1516[718 12[13[ 14151617

Puc. 17. Mapkuposka knemm npubopa

BxogHbIE U3MEPUTENbHBIE Leni PerynAaTopa QENATCA Ha TeMNepaTypPHBIE U YNpasiakwpye:

1. TemnepaTypHble

B perynatope npegycmoTpeHbl Ba TUNA TEMNERaTyPHbIX BXOAOR M0 4 KaHana B KaXAom.

Mepebii TUN — LuppoBoi AaTuUnK Temnepatypel TSTO1, cofepalmin UyBCTBUTENbHBIA 3nemeHT DS1820.

BTOpROR TMN — aHANOroBbIN TEMNepaTYPHbIA BXOA ANA YHNGULWMPOBAHHOMG TOKOBOIO CUrHana 4...20mA.

1.1. Bxoa AnA patuvka Temnepatypbl TSTO1.

JaTunk TemnepaTypbl NOAKNKYAETCA K PEryNIATopY NO 3-X NPOBOAHON OXeme CofiepMallmin curHanst: +5 B,
AaHHbIE 1 06K, MoaKnIbUeHNE NPOUBOANTCA B COOTBETCTBUM C MAPKUPOBKON aTuMKa TEMNEepaTypb

W KnemMm perynatopa.

Bxog anA gatunka Temnepatypbl TSTO1.

— o/

+5B |41 A2 A3 04| O6w.
1]2[3]4]5]s6[7]8

1. 2 - KNEWMMBI N TAHWA AaTYN KA 5B,
KpacHbli Nnporop kabenA gatuuka TSTO1,

3, 4, 5,6 - KNeMMbl AaHHbIX, 6enblil nposoa AaTuyuka TSTO1,

7. & - oBuwyui, chHUi npoeop Kabena gatunka TSTO.

Bxopn ana yHU$UUWPOBAHHOTO CUrHana 4...20mA.

— 4..20MA /]

% [a1 A2 A3 A2 §
12| 13]14]15[16]17

12 — ebixoa 24 B ans nuTaHuA npeobpazosarens
13,14, 15, 16 — BXOAHDbIE KNemabl crHana 4...20 mA.

17 — 0BWm i, NCNOABIYETTA NPU BHEIWLHEM NNTAHUK
npeofpazopareneil,
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1.2. Bxop ans yHUPULMPOBAHHOTO CUrHana 4...20 mA.
Bxoa AnA yHWPMUMPOBAHHOTO CUrHana 4...20 MA NpeAnonaraer HeCKONLKO BapUAHTOR CXeM MoAKNYe-
HUA, NO3BONAIWAIN UCMONb30BATEL WNPOKWI CNEKTR MoAened pasNuuHbIX NPON3BOAUTENER Npeobpaso-
eateneil. MoAKNYEeHUe No OHOMY U3 HECKONBKNX BAPUAHTOR CXeM ONPeaenaeTca NPOU3BOANTENAMN
npeobpazoatenei. BapuaHTbl Cxem AeNaTca Ha KONMUECTBO MPOBOHWUKOR MOAKIUEHNA OT 2-x 10 4-X,
M MCMONb20BaHWUE BHELWIHETO / BHYTPEHHETo UCTOUHMKA NTaHuA 24 B pnA npeobpazoeatens.

Ha prcyHKax npeacTasneqbl 4 BapraHTa NOAKNKYEHNA TeMNepaTyPHBIX Npeobpasopatensii AnA pasnuy-
HblX TRpeGoBaHWi NponeoanTEnell Npeobpasosarenei.

BapuwaHTbI cxem NogKAOYeHN A NpeobpasosaTeneil B yHUPULMPOBaHHbIN curHan 4...20 mA

(MepenyHble NpeodpasosaTenit TEMNepaTyphl Ha CXeMax He NOKasaHbl, KX CXeMbl NOAKNIYEHUA
YTOUHANTE y NPOVN3BOAWUTENA NpeobpazoeaTeneit).

3x NPOBOAHAA CXENMaA BRIKYEHUA,

2-X NPOBOAHARA CXEMA BKIOYEHNA,
MCTOYHUK NUTaHWA 24 B BHY TpeHHNA

WCTOUHWK NUTaHWA 24 B BHYTPeHHMIA

r 4, 20MA —‘!. r 4..20mA _\!-,
S|a1AzA3A4]E SlarAzAa3AaE
121314 15[ 1617 1213141511617

B Rt T 2-% NpoBoAHanA A1 3-x nposogHaa

+U [ 20ma [GND +U [ 20ma [GND
MpeofipazoBarens peofipasoBarent
4..20mA 4..20mA

4-x NPOROAHAA CXEMT BKAKYEHUA,

3-X NPOBOAHAA CXEMA BKAOMEHNA,
MCTOUHUK NWTaHWA 24 B BHEWHWIA

WCTOUHMK NUTaHWA 24 B BHelHWiA

— 4..20MA —/ — 4,.20MA —/

2 El WcTauHmuK -] g WcTouHmK

Y |A1 A2 A3 A4| 8 nuTanus 24B % |A1TA2A3 A4| 8 nuTakuA 248
12[13[1a[15]16[17] [GND] [+U 12 [13]14]15]16]17| [GND] [+u

-- 4-X NPOEDAHAR - {------1- -

e =4

X NpoBOgHAA -{-----—]-----------------

+U | 20ma [GND
peotipazoBarent
mA

+U [ 20ma [GND
Npeobpazosarens
mA

Puc. 18. Cxemeot nodkaueHUa npecbpazoeameneli 8 YRUDUUUPOBAHHBIU cuzHar 4...20 mA
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2. AHanorogbie BExoabl gaTunkoe «Ocagkoe» U «Bogbm. (A0 v [B cooTBETCTBEHHO)
2.1. BXoAbl ANA AaTUNKa 0caaKos.
2.2 Bxoabl ANA BaTYNKOB BOAbI.

[ O —— Bm )

F
0102|B1 B2 B3 B4| 8
20[21 [22[23]24] 25 26

5|06,

19, 26 — oBwan KNeMMa ANA NOAKNICUYEHUA AATUNKOB «Ocankos» 1 «Bopbiv,
20, 21 — Knemmbl ANA NOAKNKOYLH UA JaTYNKOB «Jcagkoe: N21 1 N22 COOTBETCTREHHO,
22,23, 24, 25 - knemMmbl AR NOAKNIYEHUA aaTunkoB «Bogbr» N1, Ne2, NU3 1 Ned,

Hatuvkn «OcapkoBs mogeneid TSPO1, TSPO2 n TSPO3D nogknioyaloTca Ha knemmvbl 20 n 21 B COOTEETCTBUX

C anncaHnem.
Natumkn «Boabl» mogenn TSWO1 NogKNKYakTCa Ha Knemmbl 22, 23, 24, 25.

3. AvckpaTtHHbIN Bxop «OTTaika»
JaHHbIM JUCKPETHBIV BXO4 MCNoNB3yRTca Npw paboTte anroputma «KPOBMA/LOP». PatoTaer Ha 3anyck
CUCTEMbI ANA NPUHYAUTEIbHOTO pa3orpeBa 0GorpeBaemMon NOBEPXHOCTH KPbIL, BOJOCTOKOB W ARYTNX
000rpepaembIX I/IRMEHTOR KPBILWK. BXog NpeaHasHaueH ANA 3aMbIKaHNA CYXUMIA KOHTaKTamMu (Hanpumep:
KHOMKa C ¢MKC8L|MSI7I, KOHTaKTkl pENE N T.A.), K@K NpaByno, 2370 NEPEKNIYaTENL Ha ABEPW 2NEKTDOTEXHN -
ueckoro Wkada ynpasneHns oborpeBom. Tak e Ha IBEPH 2NeKTPOTEXHUUIECKOTO LWKada ynpaBneHus
YCTaHaBNBaT MHAVKATOPHY K namMny «OITaI;IKa’», NMTaHE NamMinbl CHUM3IOT C pene KO, COrNacHo TMNOBOW

cXeme BKNtoueHnA anroputma KPOBNA/OOP.

37138
Bx1
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4. Bxop nMTaHMA perynsatopa Anroputm eTPYBAR
MuTaHwne perynatopa ogHogazHoe. HanpaxeHunem: 90...250 B, 50...60 Ty

Da30BbIi NPOBOA NOAAETCA Ha Knemmy Ne27, CeTk 220B
Hyneso# npoeop nogaeTcA Ha knemmy N228 L[N KM1,2,3,4 - cNoBLIE pene BKNIOYEHUA HL1 - uHankauua
: oforpesa no kaHanam Na1,2.3,4 aBapul AaTHUKOB
TeMnepaTypul

Konuuecteo exofHbIX Lener perynatopa noApoSHo npeacTaBneHbl B TabnuLe OCHOBHbIX TEXHUUECKNX
XapaKTePUCTUK PeryaaTopa TeMneparypsi.

2.3.2. BoixogHble peneiHble KaHasbl ynpaBneHus
PerynﬂTop CopepRNT 6 peneﬁ HbIX KaHanoB YNpaBneHWA, C HOPManbHO OTKPbITbIMA KOHTaKTaMK.

W3 Hnx 4 pene K1, K2, K3, K4 — KaHanbl yNpaeneHuA Harpy ko, TOK Harpyskn — 4o 6A / 230 B nepemMeHHo-
ro Toka 50...60 Iy,

Pene K5, aeapuitHoe pene 415 CUrHanu3aunin HeUCNPEaBHOCTH AaTYNKOB. MOXKET MCNoNb3oBaTbeA

ANA AUCTAHLMOHHOTO KOHTPOMA COCTOAHWA AAaTUNKOB, TOK Harpy3ki — 6A / 230 B nepemMeHHoro Toka
50...60u.

Pene KO, pene ncnonbayetca B anropntve KPOBMNA/AOP ana nHankayum pexuma «OTTalkas. K pene

KO nogkniuyaeTca MHAWKATOPHAA TAaMNa yCTaHOBNEHHaR Ha fABepKe WKada ynpaBneHun. Harpyzounas
cnocobHocTb pene KO - 3A / 230 B, nepemenHoro Toka 50...60 M.

Ha prcyHKe NpeacTaeneHbl Knemmbl KOHTaKToR pene KO.. K5,

40[41742[43[44[45[46[47[48[49[50]51
Ko K1 K2 K3 K4 Ks

e | L | ] L | [ | S

BuumaHue 1!

PeneliHble KaHanb! YNRaeneHua oBorpesomM B KaAOM anroputve paboTbl perynaTopa 06nagakT CROMM
HazHaueHWeM, MOATOMY BHUMATENEHO YTOUHARTE O HazHAYEHUN B IaBax oMUcaHnA anropuTMOB paboThl
perynatopa.
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IERSREREREN

27]28]2a[30[31[32[33[34 [35[36]37[38]3aa0]a1[a2]a3]aa [as[a6]a7]aB]a5 [s0 51 [52]
LN Al gg Bx1 Rl L e
a0 RS485 |SE Ko | K1 | K2 | K3 | Ka | KS
PTM-2000
— TST1 — & 4...20MA —|!_ é—OCan- — BDAA _|s'
+5B |A1 A2 A3 A4|06w. $|A1A2A3A4| 5| |&|o102|B1B2 B3 B4|3

1]2[3]a[5]s]|7]8[e]10]11]12[13]14]15]16[17[18]18]20]21[22]23]24][25[26

Kpmonbib
i
Cunma

x4 wr.

TemnepartypHu # npecbpasceaTtent
8 YHUPUUMPOBAHHK i curHan 4. 20mA

AatumkTemnepatypsl TSTO1.
NosepxHocTh TRYOONpPOBOAE
KaHan Nei

AaTuwk TEMnepaTypy
neeepxHocTH Tpybonpoeogna Net
{repmonpeoGpasosaTenb
conpoTueneHna Pt100)

Mpu padoTe anropuTMa «TpySa» MCNONLSYIATCA AATHHKK TemMnepaTypkl TSTOM
WKW QaTHUKM C T parypHBIM N[ F TENeM B YH UMW A curnan 4. 20mA.
MpPHOPUTETHEIM ABNAETCA BXOA 4...20MA.

Puc. 19. Tunosas cxema BKAOUeHUS anzopmma «TPYEA».
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ANropuTM «TPYBA+»

CeTb 220B

[LIn]

" &LL&

IERSRERER

27[28[29[30[31[32]33]34]35]36 [37 [38[a0[a0]41 [42[43]aa]a5]26]47 [28]a0 50[51 52
L N A.Lagé Bxt [ ] ] [N N Fp
“sary RS4BS =8 KO | KI | K2 | K3 | K4 | K5
PTM-2000
— TSTO1 — — 4..20MA — | | —Ocaa. — BOAA ——,

+58 |A142 A3 A4jodw, 3 |1 Az a3 ng| H §|o1 oz|e1 e2 B3 B4| 3
1[2[3[4][5]s | 7 [ 8 [ 910][11[12[13]14]15]18]17][18]19]20]21]22]23]24]25]28

KpacHei i

x4 wr.

TemnepaTypH i NpeodpasoBaTent
B YHUDWUUPOBAHHEIA curHan 4. . 20MA

DaTtyur

Te;ﬁepaTbe‘ AaTunk TemnepaTypsl
O3y NoBEPXHOCTN TpyBonpoeoaa Nel
TSTO1 b Y o

(TepmonpeoctpasoBaTens
conpoThenexnua Ft100)

Mpu padaTe anropuTMa «TpySa+» Bxon Nel ana aaryuka Temneparypkl TSTO1 uenenosyertea
ANA WIMEPEHNA TEMNEPATYPEI OKPY HAKIWEre BOIAYXA
Bxoabl No1,2,3,4 ¢ TOROBKLIM CHrHANOM 4...20MA
WCNONB3IYKTCA ANR KOHTPONA T paTypsl PXHOCTH TRY

Aoe Ne1.2 3.4

Puc. 20. Tunosas cxema skitoueHusa anzopumma «TPYbA+».

CeTe 2208

SF1

N

Anroputm «KPOBNA f AOP»

K¥1,2,3,4 - cunoeble pene BKNOYEHUA
oforpesa no kaHanam Na1.2,3.4

HL1 - uHgnkayua patoTel
pexuma « OTTanka+

w2 o g9 g

[TITTIT T T]

27]28]29[30[31[32[33[34]35]36]37[38[39]a0]a1]a2]az]aa]as]a6]a7[an]a0]50]51]s2
S BN O - PSP [0 oy ey ] oy o
"soru RS48s |SE KO | KI | K2 | K3 | K4 | K5
PTM-2000
— T8T01 — — 4...20MA —. — Ocag. — BORA ——

+58 |A142 A3 A4|06u. §|A1A2A3A4| HEHEEEELELTH

1]2z]3]a]s]s I 7 [ 8|8 ]10]11[12[13]14]15]16[17[18]19]20]21[22]23]24] 25|26

Kpaeumia

Curnin

o

TSPD2  TSPD2
Aot Aoz

Aatunk Aatyuk Jatumnk T JaTuMkW TeMnepaTypel OTKPHTHX NnoLagei
TemnepaTypbl TeMnepa'rypu Temnepa‘rypb« NoAgKNIYATCA NpK Heodxog4uMOoCTI
BOSAYXG OI’KPNTOVI nnowagwn OTKprTOVI nnowagu MCNoNb3oBaHWA oﬁorpesa OTHKPbIThIX mouaneﬁ
TSTOA KaHan Ne3 KaHan Ned
MNpw paboTe anrocpntma ecKPOBNA § 0P exog N#1 gnA garyvka Tt parypal TSTO1 yeTCR

ANA NZMEPEHUA TEMNEPATYPLI OKPYKAIOLEro BOSAYXA

Puc. 21. Tunosasa cxema skitoueHus anzopumma «KPOBSIAOPs.
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AnroputM «TAAMEP»

CeTb 220B

(LIn]

KM1,2,3,4 - cunoBwe pene BKNIOYEHUR
oborpesa no kaHanam Ne1,2,3.4

' &%l%

ERERER

27]28[29[30[31][32[33[34[35[36[37 [38]39]40[41 [42[43]a4]4s][a6]a7 [48]as[50]51 [52
L N A;ng B (WY Y ) ) ]
Sty RS4BS |88 KO | KI | K2 | K3 | K4 | K5
PTM-2000
— TSTO1 — — 4..20MA — | | —Ovaa — EOAA —
+5B |A1 A2 A3 A4|ow. 3 |a1a2a3a4| 3| | E|o102]B1 8283 84| §
1]2[3[a]s][s[7]s]9[10[11[12[18]14][15]18]17[18[19]20]21[22][23]24]25[28

Puc. 22. TUNoeaa cxema ekndeHus anzopumma «TAHMEP».

Anroputm eU3MEPUTEN ba

CeTn 220B

[L]N

27]28[29[30]31[32[3334[35]36]37[38[30[40[41]42]43]a4[45]46]47[4a]aa]50]51]52
e AL BIZE Tg | [ [ oA e
-sory RS48% |88 KO | Ki | K2 | K3 | K4 | K5
PTM-2000
— T8T01 — = 4...20MA _'5' ;_—OcaA. — BDAA —é
+SB |.u1 n243 J:l4|06|.|.|. I mAazazasla £ 0102|8182 B3 34| £
1]2[3[4]5(e6[7[8[e[10[11[12[13[14]15]16]17]18]19]20]21][22[23]24[25[28

Kpacnuim

X4 Wwr.

TemnepaT ypHH i NpeodpadosaTent
B YHUULMPOBAHHBIKA curHan 4. 20mA

Aarunk TemnepaTypsl TSTO1
MosepxHocTh TpyBonposnaa

KaHan Na1
Kanan Ne2
Kanan Ne3
KaHan Ned JaTuuk Temnepatyp.l
nosepxHocTw TpyEonposnaa
Kanan NeS
Kanan Ne6
Kanan Ne?
Kanan Na8

{TepmonpeobpasosaTtenn
conpatueneHun Pt100).

Puc. 23. Tunosasa cxema skitoueHus anzopumma «3MEPUTET by,
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2.4. Untepdeinc cBasm RS485

Perynatop cofepxut UnppoBon ranbeaHnueckn pa2eaaHHbIn MHTepdenc ceazn RS485. Hanpaxe-

HWe ranbBaHNuyeckon pa3eAzku 1000B NocToAHHOTro ToKa. Micnonbyemble curHanbl ANA NOAKIIYEeHNA
nHTepdeiica «A», «B» n «GND». BCTpoeHHbIN pe3ncTop obecneunBaeTr BO3MOXHOCTb NOAKMIOUEHNA
COMPOTUB/IEHWNA COMIACOBaHWA NIMHUN, U COAEPMKUT Cneayiowme 3HaueHna HoMMHanoe — 620 Om, 120 Om,
100 Om 1 oTKNKUEH. BKnloueHne/BbIKNIoUEeHNE pe3ncTopa cornacoBaHna IMHUKN obecneuneaeTca
DIP-nepekniouatenem, cofepalumnii iga Bbiknouatens 1 u 2 ¢ nonoxenunamu ON/OFF.

B Tabnuue npeactaeneHbl HoMepa Knemm NoaknioueHna nHtepdenca RS485 n NonoxeHwa Bbiknouatenen
CO 3HAYEHUAMW COMPOTUBNEHUI INHWKN HTepdelica:

Tabn. 16.
DIP-nepekniouatent pacnonaraeTca pAAoM
C KNEMMaMM NOAKNIYEHNA MHTepdenca RS485

33[34 Eg - ;;o
A LB B - 120
HA - 100
RS485 Ra, Om

1-OFF_2-OFF OTK/MKOYEH
1-ON_2-OFF 620 0m
1-OFF_2-ON 120 Om
1-ON_2-ON 100 Om

CKOPOCTb MNepefayn aHHbIX HAaCTPaUBaETCA C NOMOLUBIO MEHIO perynatopa, MMbo yaaneHHo no uHTep-
deiicy RS485. Habop cTaHgapTHbIX ckopocTen: 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600,
76800, 115200 6ut/cek. NpoTokon nepepaun AaHHbIx MOD_BUS/RTU.

[AnA n3meHeHWA TekyLlen CKopocTh paboTbl MHTEpeca HEOBXOAMMO NEPENTU Ha NYHKT MEHIO:
«MHTEP®EIC RS485», 1 fanee BbibpaTb HEOBXOANUMYI CKOPOCT PaboTbl.

C nomouwpbto nHTepdeiica faHHbIX ¢ yaaneHHoro nocta ACY T perynatop obecneuneaer cuntbiBaHne
BCEX TeMMNepaTypHbIX NapameTpoB (BKNOUanA TEKYLLWE N YCTaHOBMIEHHbIe TeMnepaTypHble NapaMmeTpbl),
TeKyLuve napameTpbl paboTsl, TeKyLee COCTOAHNE pene ynpaeneHus perynatopa.
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Takxe ¢ nomolbio nHTepdelica perynatop obecneunBaer yfaneHHoe n2MeHeHne TemneparypHbIX ycra-
BOK, YCTABOK NapameTpoB TauMepOoB 1 NapameTpoB paboTbl camoro nHtepdeiica ceazm RS485.

[ononHutenbHaa gpyHKUMA nHTepdeiica RS485 — O6HOBNEHWe NPOrpaMMHOro obecneueHns perynatopa.
NHupopmauwna 06 06HOBNEHWM 1 CMEHbI NPOrPaMMHOro obecneyeHns perynatopa TemMneparypbl NpUBo-
autcs B rase «O6HoBneHne MO».

CKOPOCTb Nepefaun AaHHbIX Mo MHTepdEiicy ycTaHaBNMBAETCA C MOMOLLbIO MEHIO PerynaTopa.

Boibop ckopocTh nepenaun
AaHHbIX AnA paboTbl
- nHTepdeiica RS485

AKTMBaUMA BbIBPaHHON
CKOPOCTH Mepefaun AaHHbIX
no unrepdeircy RS485

Puc. 24. Cxema uHdukauuu «<MHTEPOENC.

2.4.1. MpoTtoKkon nepepauu fgaHHbIX. KapTa BHYTpeHHel naMATH perynsatopa
Perynatop PTM-2000 o6ecneunBaet paboty uHtepdeiica RS485 ana ocylecTeneHus CBAmn ¢ cuctemamm
MOHUTOPUHIa N MOXET ObITb NIErko MHTErPUPOBaH B CyLECTBYOLME cucTembl ACYTI.

PerynsaTop noagepxueaet paboty npotokona nepefaun AaHHbix - MOD_BUS / RTU.

B perncrpax kapTbl NaMATH NPeACTaBeHbl BCe BO2MOXHbIE TeKyLWe NapameTpbl paboTbl perynaropa,
yCTaHOBJIEHHble NapamMeTpbl 3HeProHe2aBNCUMON NaMATU N PernCcTPbI YAANEHHOTO ynpaeneHua oborpe-
BOM. Perncrpbl yaneHHoro ynpaeneHns o6orpeBom npefHazHaueHbl Ana pyyHoro/yaaneHHoro ynpae-
NeHnA 4 KaHanamu perynaTopa. 3To NO3BONAET NEPEBECTU PErYNIATOP B PYUHOIN PEXNUM, U YAaneHHo
NPOW3BOAUTL BKNIOUEHUE/BbIKIIIOUEHNE HEOBXOAUMBIX KaHANoB perynaTopa.
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PeanunzoBaHHble kofbl pyHKUMIn MOD-BUS npepctaBneHbl B Tabnuue N217.
0O60o2HaueHna uncen: * 0x0000 - npefcTaBneHne Yucen B WeCTHaLaTePUUHOM BUae.

Tabn. 17. Kodel hyHkuu MOD-BUS.

Tabn. 18. Kapma namamu.

O6nacte namarn «RAM»
Wcnonbayerca Tonbko KomaHga uteHns: «0x03 — READ HOLDING REGISTERS».

Kopn Hassanue Dencrene
0x03 | READ HOLDING REGISTERS MonyyeHue TeKyWero 3HaueHWA OAHOIO UNW HECKONbKNX PETUCTPOB XPaHEHWA
0x10 | FORCE MULTIPLE REGISTERS YCTaHOBUTL HOBbIE 3HAYEHNA HECKONBKUX NOCNEA0BATENbHBIX PETUCTROB

OcHoBHble NnapameTpbl UHTepdeiica cBasn:
1. Cpepa pacnpocTpaHeHns RS485.
2. CkopocTb obmeHa 9600 (3aBofCKanA yCTaHOBKaA),
3. Pexum pabotbl «RTU(8-6uT).
4. MNoNNHOM BbIUNCAEHNA KOHTPOSbHbBIA CyMMbl CRC16 — «0XA001».
5. [NopAnok nepeaayn KOHTPOSIbHON CyMMbI NepBbii 6anT — LOW, nanee — HIGH.
6. MNpn obpauieHnn K perynatope c agpecom MOD_BUS pagHom — «0x00», perynatop oTBeyaeT Bcerga,
HEe3aBMCMMO OT €ro afpeca, U B OTBETE B Mo apeca YCTaHOBNEHHbIN afpec perynatopa.
7. Appec B npotokone MOD_BUS nzHauanbHo paBeH 255 (3aBoficKas YCTaHOBKa).

OpraHusauyua namaTi perynaropa.
B perynatope peannzoBaHo 2 o6nactu namatu: RAM (onepatueHas) n EEPROM (aHeproHezaeucuman).
PacnpepeneHne obnactei NaMATK OCYLIECTBAAETCA aAPeCHbIM NPOCTPAHCTBOM:

1. Aunanazox obnactn RAM: 0x0000...0x0100.

2. nanazoH obnactu EEPROM: 0x0100...0x0200.
B RAM XpaHATCA TeKyLne 3HaueHnA n3mepAaemMblX NapaMeTpoB W TeKyLine 3HaueHWA NapameTpoB paboTbl
perynatopa, B EEPROM ycTtaHoBneHHble napameTpbl paboTbl perynatopa.

B rabnuue 18 «Kapra namati perynatopa» NpeAcTaBneHbl HoOMepa PerucTpoB Ana uTeHua / 3anucu
AaHHbIX. O6nacTb namatn RAM npefHasHaueHa ToNbKo ANA UTeHNA AaHHbIX, o6nacTb namatn EEPROM
npeaHazHaveHa Ana YTeHna / 3anncm faHHbIX.
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B o6nactu namatk «RAM» npeacTaBnerbl TEKyWNE U3MEPEHHDBIE 3HAYEHNA TEMMNEPATYP, U3MEPEHHbDIE 3HaUEeHNA
YPOBHEI C JaTYNKOB BOAIbl M OCAAIKOB W CUMT. YCTaHOB, napameTpoe paboTbl perynaropa
M3 3HeproHesasucumon namartn «EEPROM»,

Ana yAOﬁC'(Ba B NEBOW KONOHKe NpeAacTasfieHbl Ha3BaHWA PErNCTPOB UCNOAL3YEMbIX NEPEMEHHDIX.

Bce perncrpbl uMetoT TN nepemenHbIxX «signed int», paamepom 16 6uT.

Ha3sanue perncipa ::f':::m Onuncanme AaHHbIX

Temp_Ch1_Mic 0x00 Texywan Temnepatypa ¢ Bxoga T5T01 N2l

Temp_Ch1_Mic_10 0x01 Texywas remnepatypa ¢ Bxoaa TSTOTN®1, 3HaueHNe AECATHIX NOCAE 3aNATON
Mull_Temp_Ch1_mic 0x02 M npeacr patypbi ¢ BxoAa TSTOT N21

Perncrp cocToarus namepnTensHoro kakana sxopa T5T01 «f11» Ha npepmer Henwcnpas-

i HOCTH AATUHK],
SostChiMic 0202 0x00 - patuuk ucnpasex.

0x01 - paTyuK He HenpaseH.

Temp_Ch2_Mic 0x04 Texywan TemnepaTypa ¢ Bxoaa TSTOTN22
Temp_Ch2_Mic_10 0x05 Texyuwan remnepaTtypa ¢ BxoAa TSTOTN®2, 3HaYeHne AecATbIX NOC/e 3anAToH
Mull_Temp_Ch2_mic 0x06 M npeac parypbi ¢ BXo/a TSTOT Ne2

Perncrp cocToAHNA N3MepNTENBHOro KaHana exoaa TSTOT «f12» Ha npeamer Hencnpas-
Sost_Ch2_Mic 0X07 PO

0x00 - paTyuk ucnpaseH.
0x01 - faTyuK He ncnpaeeH.

Temp_Ch3_Mic 0x08 Texyuian remnepaTtypa ¢ exoaa TSTOTNe3
Temp_Ch3_Mic_10 0x09 Texyujan remnepartypa ¢ BxoAa TSTOTNS3, 3HaueHne AecATvIX NoCne 3anAToM
Mull_Temp_Ch3_mic 0x0A M npeacr patypbi ¢ Bxoga TSTOT K23

Perncrp cocToAHNA namepnTensHoro kaKana sxopa 1STO1 «f13» Ha npepper Hencnpas-

¥ HOCTH AATHMKA.
Sost_Ch3_Mic Ox0B 0x00 - paTyuK UCnpaBeH.

0x01 - patymK He nenpaseH,

Temp_Ch4_Mic 0x0C Texywan TemnepaTypa ¢ Bxoaa TSTO1N4
Temp_Ch4_Mic_10 0x0D Texyuwan remnepartypa c Bxoaa TSTOTN®4, 3HaYeHne AECATHIX NOC/e 3aNAToH
Mull_Temp_Ch4_mic 0x0E MHoxUTENb NPEACTIBNEHUA TEMNEPATY Pbi ¢ BXOAA TSTOT N4

41




PerucTp COCTORHNA W3MEPHTENBHOTO KaHana Bxoaa TSTO1 «fld» Ha npepmer Hencnpas-

0x00 - paTunK ncnpasen.
0x01 - paTynK He ncnpaseH.

HOCTH AATHNKA.
Sost.Chd_Mic X0k 0x00 - gaTYnK MCnpases.
0x01 - AaTYNK HE MCNPaBeH.
Temp_Ch1_420 0x10 MonyyeHHan 1 BbIYMCNEHHAA TemnepaTypa ¢ BXoAa 4...20mA. Kanan N1
Temp. Ch1_420_10 ox11 Mony4eHHaA 1 BLINHCIEHHAA TemnepaTypa ¢ Bxoaa 4...20mA. Kanan N1, 3Hauenne nocne
ol R 33NATON
Mull_Temp_Ch1_420 0x12 MHoxnTens ana kavana Nel, remnepartypel ¢ sxopa 4...20MA
PerucTp CoCTORHNS W3MEPUTENbHOTO KaHana BXoAa 4...20MA «Al» Ha npegmer Henc-
NPABHOCTH RATYMKA.
Sost_Temp_Ch1_420 0%13 000 R TINE HCripaneed
0x01 - A3TYHK He HCNpaBeH,
Temp_Ch2_420 0x14 MonyueHHaA U BbIYHCNEHHAA TemNepaTypa ¢ Bxopa 4...20mA, Kanan Ne2
Temp. Ch2_420.10 0x15 Mony4eHHas 1 BLIYUCIIHHAR TeMNEPaTypa C BX0Aa 4...20MA. Kanan N2, 3HaveHme nocne
RSl 3aNATON
Mull_Temp_Ch2_420 0x16 MHoxuTenn ans kanana N22, remneparypsi ¢ exoga 4...20mA
PerucTp COCTOAHNA W3MEPUTENBHOTO KaHana BXoAa 4...20MA «A2» Ha npeppier Henc-
NPaBHOCTH RATYNKA.
Sost_Temp_Ch2_420 0x17 02002 AsnilHcpsaet
0x01 - gaT4nK He ncnpaseH.
Temp_Ch3_420 0x18 MonyyerHan U BLIYUCNERHARA TemNepaTypa ¢ Bxoaa 4...20mA. Kanan Ne3
MonyyeHHas 1 BbIYHCIEHHARA TemMnepaTypa ¢ Bxoaa 4...20mA. Kanan N3, 3Hauenue nocne
Temp_Ch3_420_10 0x19 SR
Mull_Temp_Ch3_420 0x1A MHuoxntens ana kaHana N23, temnepartypbl ¢ 8xoga 4...20mA
PerucTp cocToaHWA H3MEPHUTeNbHOro KaHana BXoAa 4...20MA «A3» Ha npepymer Hewnc-
NPaBHOCTH RATUMKA.
Sost_Temp_Ch3_420 0x18 0%00= paTiik Henpaned:
0x01 - paTynK He ucnpasen.
Temp_Ch4_420 0x1C Mony4erHan 1 BLINHCNEHHARA TemnepaTypa ¢ Bxoaa 4...20mA. Kanan Ne4
Mony4eHHasn 1 BLIYHCNEHHAA TemMnepaTypa ¢ BXxoaa 4...20mA. Kanan N4, sHauenme nocne
Temp_Ch4_420_10 0x1D PR
Mull_Temp_Ch4_420 0x1E MHuoxuTenb ana kaHana N°4, temnepartypbi ¢ 8xoga 4...20mA
PerucTp COCTOAHNA H3MEPUTENBHOrO KaHana BXxoAa 4...20MA «Ad» Ha npepMer Henc-
Sost_Temp_Ch4_420 ox1F NpARHOSTA RIS,

Global_Temper_Air 0x20
Global_Temper_10_Air 0x21
Global_Temper_Ch1 0x22
Global_Temper_10_Ch1 0x23 =
yuwme rnob p paTypbl ANA paboTbl BCEX aNTOPUTMOB.

Global_Temper_Ch2 0x24 Te yP3 Npeac 8 GopMare UeNan YacTb W AECATAR YaCTb.
Global_Temper_10_Ch2 0x25 Temneparypa Bozayxa.

Kamanwi: N1,2,3,4.
Global_Temper_Ch3 0x26
Global_Temper_10_Ch3 0x27
Global_Temper_Ch4 0x28
Global_Temper_10_Ch4 0x29
Current_Temp_Set_Ch1_On_Tstab 0x2A
Current_Temp_Set_Ch1_Off_Tstab 0x28
Curmrent_Temp_Set_Ch2_On_Tstab 0x2C

Y paTypa p ™ ANA pi TPYBA.
Current_Temp_Set_Ch2_Off_Tstab 0x2D Temneparypa "
Current_Temp_Set_Ch3_On_Tstab 0x2E Kawanoi: N1, 2, 3, 4.

C ye i 13 oBnacTn namaTn EEPROM.
Current_Temp_Set_Ch3_Off_Tstab 0x2F
Current_Temp_Set_Ch4_On_Tstab 0x30
Current_Temp_Set_Ch4_Off_Tstab 0x31
Current_Temp_Set_Air_Min_Pstab_Ch1 | 0x32
Current_Temp_Set_Air_Min_Pstab_Ch2 | 0x33 Ye paTypa 803ayXa anropumvia TPYBA+.

s Kawanoi: N°1, 2, 3, 4.

Current_Temp_Set_Air_Min_Pstab_Ch3 | 0x34 < a ye Wit 03 06nacTH namary EEPROM.
Current_Temp_Set_Air_Min_Pstab_Chd | 0x35
Current_Temp_Set_Ch1_On_Pstab 0x36
Current_Temp_Set_Ch1_Off_Pstab 0x37
Current_Temp_Set_Ch2_On_Pstab 0x38

Ye Temnepatypa PXHOCTH ANA pi TPYBA+.
Current_Temp_Set_Ch2_Off_Pstab 0x39 Te parypa W
Current_Temp_Set_Ch3_On_Pstab 0x3A Kawanoi: N1, 2, 3, 4. e S

13 06nacTh namaTh

Current_Temp_Set_Ch3_Off_Pstab 0x3B A
Curmrent_Temp_Set_Ch4_On_Pstab 0x3C
Current_Temp_Set_Ch4_Off_Pstab 0x3D
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Current_Temp_Set_Low_420_Ch1 0x3E
Current_Temp_Set_High_420_Ch1 0x3F
Current_Temp_Set_Low_420_Ch2 0x40 YcTaHoBnEHHbIe TeMnepaTypsl AnA paboTsi NIMEPHTENBHOTO BXOA3 N0 YHUGUUNPOBaH-
Current_Temp_Set_High_420_Ch2 | 0x41 Howmy carHany 4...20MA.

Bep " 3HAYEHHE ANANA30HA H3MEPEHNA.
Current_Temp_Set_Low_420_Ch3 0x42 Mo p YHHOHLNPOBAHHOTO crHana 4...20mA NO1, Ne2, Ne3 n Ned,
Current_Temp_Set_High_420_Ch3 0x43 C a4eHne ycra HaueHwil u3 oBnacrn namatn EEPROM.
Current_Temp_Set_Low_420_Ch4 0x44
Current_Temp_Set_High_420_Ch4 0x45
Current_Set_Teploskat_Air_Min 0x46 Ye W MaKC patypa Bo3AyXa Ana p

5 paborul «KPOBJIA/AOPs.

Current_Set_Teploskat_Air_Max 0x47 C 3HaueHme yc i n3 o6nactn namaTi EEPROM.
Current_Set_Teploskat_Osad_Ch1 0x48 Y nyp YyBCTI CTH A3TYNKA OC3AKOB,

Mo kananam ynpasnenns N1 u N22, fina exogos «01» n «02»,
Current_Set_Teploskat_Osad_Ch2 0x49 CyutaHHoe yc i 3 o6nacru namaTn EEPROM.
Current_Set_Teploskat_Osad_On_Off_Ch1 | Ox4A BKnoyeHHOE/BbIKNIOYEHHOE COCTOAHNE AATYNKS OCIAKOB.

Mo exopam: «01s u «02a,
Current_Set_Teploskat_Osad_On_Off_Ch2 | 0x48 ( 3HaueHme yC i 3 06nacty namaTi EEPROM.
Current_Set_Teploskat_Water_Ch1 0x4C <

Yo YPOBEHD YyBCT HOCTH AaT4IKa BOABI NO BXOAAM.
Current_Set_Teploskat_Water_Ch2 0x4D Mo kaanam ynpasnexus: Ne1, N22, Ne3 i Ne4,
Current_Set_Teploskat_Water_Ch3 0x4E Mo sxopam: «fiB1», «AiB2x, «f1B3» u «/1B4x.

C 3HaueHue yc yeHni us obnacth namatn EEPROM.
Current_Set_Teploskat_Water_Ch4 0x4F
Current_Set_Teploskat_Water_On_Off_Ch1 | 0x50

CocToRHNE AaTYNKa BOADI.
Current_Set_Teploskat_Water_On_Off_Ch2 | 0x51 Anroputi <KPOBAS/A0OPs.
Current_Set_Teploskat_Water_On_Off_Ch3 | 0x52 Kananet: N°1, 2, 3, 4.

G 3HaHEeHKe yC # u3 obnacti namaTy EEPROM.
Current_Set_Teploskat_Water_On_Off_Ch4 | 0x53
Current_Set_Teploskat_Time_Delay_Ch1 0x54

Texyliee yCTaHOBNEHHOE BPeMSA 33ASPKKH N0 KaHANAM.
Current_Set_Teploskat_Time_Delay_Ch2 0x55 Anropumi «TENNOCKATs,
Current_Set_Teploskat_Time_Delay_Ch3 | 0x56 Kananw: N°1, 2, 3, 4.

C 3HaYeHue ycTa HbIX Wit n3 o6nacti namaTn EEPROM.
Current_Set_Teploskat_Time_Delay_Chd 0x57
Current_Set_Teplodor_Temp_Ch3 0x58 Ye paTypa ana ( ™ ANA pi pabors

«Kposns/flops. Kananvl ynpasnenna: N°3 n Ne4.
Current_Set_Teplodor_Temp_Ch4 0x59 C 3HaYeHue yC 3 06nacTi namaTi EEPROM.
Current_Osad_Ch1 0x5A Texyljue M3vepeHHoe 3HaYeHUA RATYNKOB OCIAKOB.
Current_Osad_Ch2 0x5B Mo exopam: «01»  «02».
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Current_Water_Ch1 0x5C
Current_Water_Ch2 0x5D TeKyLHe M3MEPEHHOR 3HAYEHNA AATYNKOB BORD.
Current_Water_Ch3 0xSE Mo exopam: «Bls, «B2s, «B3s  <B4».
Current_Water_Ch4 0x5F
Timer_Water_Skat_Air 0x60 Tanmep coBCTBEHHBIX Hy KA NO BO3AYXY.
Timer_Water_Skat_Ch1 0x61
Timer_Water_Skat_Ch2 0x62 Tahmep otcuera B anropuTMe ynp <KPOB/IA/AOP» ans ynpasnexus
Timer_Water_Skat_Ch3 0x63 KaHana yny Kawanvi N21,2,34.
Timer_Water_Skat_Ch4 0x64
Timer_Water_Dor_Air 0x65
Timer_Water_Dor_Ch1 0x66
Timer_Water_Dor_Ch2 0x67 PerncTpyt coBCTBEHHBIX HY KA.
Timer_Water_Dor_Ch3 0x68
Timer_Water_Dor_Chd 0x69
Timer_Full_Cycle_Ch1 0x6A
Timer_On_Cycle_Ch1 0x6B
Timer_Full_Cycle_Ch2 0x6C
Ana p «TPYBA+>.
Timer_On_Cycle_Ch2 0x6D Taiimep BbINUCNEHIA Bpemern nonkoro 100%-ro unkna padorei.
Timer_Full_Cycle_Ch3 OX6E Taiuep BHIMUCNEHNA BPEMEHN BKIOYEHHOTO COCTOAHNA pene.
Timer_On_Cycle_Ch3 Ox6F A EUIER S
Timer_Full_Cycle_Ch4 0x70
Timer_On_Cycle_Ch4 0x71
T_Timer_Full_Cycle_Ch1 0x72
T_Timer_On_Cycle_Ch1 0x73
T_Timer_Full_Cycle_Ch2 0x74 X
[Ana anrop «TAUMEP:.
T_Timer_On_Cycle_Ch2 0x75 Tanvepb! sbivncneHuA spemexn nonkoro 100%-ro ynkna paGotbl.
T_Timer_Full_Cycle_Ch3 0x76 TaitMepbl BbIMHCNEHUA BPEMEHH BKNIOYEHHOTO COCTOAHMA pene.
Kananwi: N°1, 2, 3, 4.
T_Timer_On_Cycle_Ch3 0x77
T_Timer_Full_Cycle_Ch4 0x78
T_Timer_On_Cycle_Ch4 0x79
Time_Full_Cycle_Ch1 0x7A
Time_Full_Cycle_Ch2 0x78 ¥Ye spema KN, anroputi <TPYBA+s,
Time_Full_Cycle_Ch3 0x7C Kananor: N1, 2, 3, 4.
Time_Full_Cycle_Ch4 0x7D
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Tekywjee coCTOAHNE ABTOMATWYECKOTO / PyHHOro YNP3BNEeHNA AN aNropUTMa

Manual_Ctrl_Teploskat 0x9F <KPOBNA/AOP
Manual_Ctrl_Channel_1 0xAQ
Manual Ctll channel_z OXA‘ PEI’MCYPCOCTOﬁNMﬂ KaHanoe ynp Ha npeamer ynp «3BTOMATHYECKOTO /
— PyuHoros no Kananam pene. Kanana N21,2, 3, 4.

Manual_Ctrl_Channel_3 0xA2 0 - a8t Koe ynp 1- pyuHoe ynp
Manual_Ctrl_Channel_4 0xA3
Delta_Alarm_Temp_Ch_1 0xA4
Delta_Alarm_Temp_Ch_2 0xAS C AenbT ANA ONp: «HepOrpesa / neperpasas.
Delta_Alarm_Temp_Ch_3 0xA6 Kawnan N1,2,3 4.
Delta_Alarm_Temp_Ch_4 0xA7
Alarm_Heat_Cold_Ch_1 0xA8

CocToAHNE NEPErpeBa AN HEAOTPEBA N0 4-M KaHaNam NPH YNPIBNEHNN anfopnTMamm
Alarm_Heat_Cold_Ch_2 0xA9 TPYBA / TPYBA+. Kanana No1,2,3,4.
Alarm_Heat_Cold_Ch_3 OxAA 0 - HopmanbHoe cocToRHNe, 0TCYTCTBYE Neperpesa M HeAOrpesa.

— 1 - neperpes unn Heporpes.
Alarm_Heat_Cold_Ch_4 0xAB
Manual_Sost_Rele_1 0xAC P
erueTp YNy coc pene ynp. npK pyyHoM yng pene.

Manual_Sost_Rele_2 0xAD 0 - pene BbIKNKYEHO. %
Manual_Sost_Rele_3 OxAE 1 - pene BKnKYEHO.

BHe 3aBucunmocTi o1 pabotaiowero anroputma, Kanansi Ne1, 2, 3,4,
Manual_Sost_Rele_4 OxAF
Global_Sost_Rele_0 0xBO
Global_Sost_Rele_1 0xB1

PervcTpol COCTOAHNA pene perynatopa B HE3ABNCHMOCTH OT PaboTbl aNTOPHTMA peryna-
Global_Sost_Rele_2 0xB2 TOPa i B HE 3aBNCHMOCTI OT 3BTOMATHMECKOTO / PYUHOTO YNpagneHnA.
Global_Sost_Rele_3 0xB3 0-pene . 1-pene

Pene: KO, K1, K2, K3, K4, KS.
Global_Sost_Rele_4 0xB4
Global_Sost_Rele_5 0xBS

T_Time_Full_Cycle_Ch1 0x7E
T_Time_Full_Cycle_Ch2 0x7F Ye 8pema unkna 100% mowmocTi
Mo anroputay «TAAMEPs.
T_Time_Full_Cycle_Ch3 0x80 Kanansi: N1, 2, 3, 4.
T_Time_Full_Cycle_Ch4 0x81
T_Current_Percent_Ch1 0x82
Yera P B COOTBETCTBHN C YCTAHOBNEHHbLIM NPOLYEHTOM
T_Current_Percent_Ch2 0x83 MOWHOCTH,
T_Current_Percent_Ch3 0x84 Mo anropuriy «TAUMEP>.
T_Current_Percent_Chd 0x85 EABRRI e
Current_Percent_Ch1 0x86
Current_Percent_Ch2 0x87 Texywuit np WHOCTH NO 4-M TPYBA+.
Current_Percent_Ch3 0x88 Kamanoi: N1, 2, 3, 4.
Current_Percent_Ch4 0x89
Current_Speed_RS485 0x8A TexyLWan ycTaHOBNEHHAA CKOPOCTL paboTl nHTepdeitca RS485
Speed_RS485_Set_Lcd 0x88 Texywas BbiOPaHHAA CKOPOCTL PaBOTHI, HO NOKA UTO ELUE HE YCTAHOBACHHAA
Number_Modbus_RS485 0x8C Texywui Homep ycTpoicTsa & cetu MODBUS
Number_Modbus_RS485_Set_Lcd 0x8D PerucTpbl COBCTBEHHBIX HY KA
Input_First_Snow 0x8E Texyuiee cocTosHne Bxoaa oTTaiku. 00000 - HET orTaiku, OxFFFF - ECTb oTTaika
Data_On_Off_1 0x8F
Data_On_Off_2 0x90 CocrosHue oaHoro U3 4-x BXOR0B Ha npeg) / COCTOAHMA.
TPYBA. TPYBA+.
Data_On_Off_3 0x91 Kawansi: N1, 2, 3, 4.
Data_On_Off_4 0x92
Type_Lang 0x93 Buibop TUNa A3biKa MEHI0 perynaTopa
0x94
0x95
0x96
0x97
0x98
0x99 PerucTpbl coBCTBEHHBIX Hy A4
0x9A
0x98
0x9C
0x9D
0x9E
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O6nacte namatn «EEPROM»

Mcnonb3yiotca KomaHabl:
«0x03 — READ HOLDING REGISTERS>,

«0x10 - FORCE MULTIPLE REGISTERS».

Anpec
Hassahme nepemenHon W Haat

namamm
Addres_Set_Temp_Low_420_Ch1 0x0100

YcraHoBNEHHbIE TEMNEPaTy pbl AnA PaBOTbl H3MEPUTENBHOTO BXOAA NO YHIGHUNPOBAH-
Addres_Set_Temp_High_420_Ch1 0x0101 Howy curHany 4....20MA.
Addres_Set_Temp_Low_420_Ch2 0x0102 Bep " AUANA30HA NIMEPEHNA.
Addres_Set_Temp_High_420_Ch2 0x0103 Mo n3mep yHUGUYMpP 0 curHana 4...20mA .
Addres_Set_Temp_Low_420_Ch3 0x0104 Kananoi: N1, 2, 3, 4.
Addres_Set_Temp_High_420_Ch3 | 0x0105 SAROACKARYCTAHDBIAL
Low_420=-50"C
Addres_Set_Temp_Low_420_Ch4 0x0106 High_420 =+200°C
Addres_Set_Temp_High_420_Ch4 0x0107
Addres_Set_Temp_Tstab_On_Ch1 0x0108
di 1

Addres_Set_Temp_Tstab_Off_Ch1 0x0109 Ye S ‘ ; T 5 TPYEA.
Addres_Set_Temp_Tstab_On_Ch2 0x010A TeMnepaTypa BKNIOUEHNA 1 BLIKTIONEHNA.
Addres_Set_Temp_Tstab_Off_Ch2 0x0108 Kawanbi: N°1,2, 3, 4.
Addres_Set_Temp_Tstab_On_Ch3 0x010C 3aBOACKAA YCTAHOBKA:
Addres_Set_Temp_Tstab_Off_Ch3 | 0x010D T‘“:—°;=*‘°,C
Addres_Set_Temp_Tstab_On_Chd | 0x010E [t iic
Addres_Set_Temp_Tstab_Off_Ch4 0x010F
Addres_Set_Temp_Pstab_On_Ch1 0x0110
Addres_Set_Temp_Pstab_Off_Ch1 0x0111 Ye Gty T8 AR A rOpHTIa TRVEAL
Addres_Set_Temp_Pstab_On_Ch2 0x0112 T Typa ne
Addres_Set_Temp_Pstab_Off_Ch2 0x0113 Kawanoi: N21,2, 3, 4.
Addres_Set_Temp_Pstab_On_Ch3 0x0114 3aBOACKAA YCTAHOBKA:
Addres_Set_Temp_Pstab_Off_Ch3 | 0x0115 :‘“:-0; N *‘l" G
Addres_Set_Temp_Pstab_On_Chd | 0x0116 SO LOF=15C
Addres_Set_Temp_Pstab_Off_Ch4 0x0117

Addres_Set_Temp_Pstab_Air_Min_Ch1 | 0x0118 Perncrpyc o 3 ypbi BO3YAY
Addres_Set_Temp_Pstab_Air_Min_Ch2 | 0x0119 AnropuTm: «TPYBA+s. Kanansi: N1, 2, 3, 4.
Addres_Set_Temp_Pstab_Air_Min_Ch3 | 0x011A 3asoackan yctarosKa: Air_Min =-20'C
Addres_Set_Temp_Pstab_Air_Min_Ch4 | 0x0118 | P23P " A :=50°C..460°C
Addres_Set_Temp_Pstab_Time_Ch1 0x011C Pernctpyc o p & MitHyTax AnA 100% MoWHOCTH,
Addres_Set_Temp_Pstab_Time_Ch2 | 0x011D Anroputai: «TPYBA+s. Kamanui: W21, 2,3, 4.
Addres_Set_Temp_Pstab_Time_Ch3 | 0x011E Pasp M ANaNa3OH 3Ha #:10...100 munyT.
Addres_Set_Temp_Pstab_Time_Chd | 0x011F 3asopackan ycraHoeka: Pstab_Time = 60 mumyr.
Addres_Set_Timer_Time_Ch1 0x0120 PerncTp ycTaHOBKM NEPHOAR BPemeHH B MUHYTax ana 100% mowHocTH.
Addres_Set_Timer_Time_Ch2 0x0121 Anropntm: «TANMEP». Kananbi: Ne1, 2, 3,4,
Addres_Set_Timer_Time_Ch3 0x0122 Pasp i AMaNasox :10...100 Munyr.
Addres_Set_Timer_Time_Ch4 0x0123 3agopckan ycraHoeka: Pstab_Time = 60 muuyT.
Addres_Set_Timer_Percent_Ch1 0x0124
Addres_Set_Timer_Percent.Chz 00125 Pernctp YET2HOBKI NPOUEHT2 MOLUHOCTH.

Anroputm: «TAUMEP». Kawanoi: N21, 2, 3,4,
Addres_Set_Timer_Percent_Ch3 0x0126 3asopackan ycraHoska: Timer_Percent = 50%.
Addres_Set_Timer_Percent_Ch4 0x0127
Addres_Set_Channel_On_Off_1 0x0128 Berkcr ’ B S

fes>el_Channel On_ON. % AnropuTii: <TPYBA» 1 <TPYBA+». Kawansi: Ne1, 2, 3, 4.

0xFF - BknioyeHHoe cocToaHue { noy )i
Addres_Set_Channel_On_Off_2 0x0129 0x00 - B COCTOAHUE

3aBopcKan ycTaHoska: Set_Channel_On_Off = 0x00.
Addres_Set_Channel_On_0ff_3 0x012A Perncrpui oTBeyalor 3a pabory pene «K5» cur pyroLyee Heneng To AATHMKA.

MoAcHeHwe: ecni BLIGPaHHDII KaHaN BKNIOYEH W NP 3TOM A3TYNK HA 3TOT KaHan
Addres_Set_Channel_On_Off_4 0x0128 He NOAKMIOUEH, TO pene «K5» HaXOANTCA BO BKNIOHEHHOM COCTOAHMM.

Perncrp ycTaHoBKM BapHanTa anroputia pabotel perynaropa:

000 - anropintv «M3MEPUTENbs.

1- T X

Addres_Type_Work_Device 0x012C ol i

0x02 - anroputam «TPYBA+».
0x03 - anroputam «KPOBNA/LOP».
0x04 - anroputi sTAUMEP».
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Pernctp yc CKopocTH 06 no pdeicy RS485.

CkopocTb nepegayn Gur/cex. 3HayeHne perncIpa
Speed_RS485_2400 0x00
Speed_RS485_4800 0x01
Speed_RS485_9600 0x02
Speed_RS485_14400 0x03
Addres_Speed_RS485 0x0120 Speed_RS485_19200 0x04
Speed_RS485_28800 0x05
Speed_RS485_38400 0x06
Speed_RS485_57600 0x07
Speed_RS485_76800 0x08
Speed_RS485_115200 0x09
3aBoAcKan ycTaHoska: Speed_RSA8S = 0x02, 9600 6ut/cek.
Pernctp agpeca ycrpoicrsa 8 cern MOD_BUS/RTU.
Addres_Number_Modbus 0x012E 3aBogcKan ycraHoeka: Number_Modbus = 0xFF.
Pasp M AN3NA30H 3H nin: 0x01...0xFF
Addres_Teploskat_Air_Min 0x012F Pernctpbl yc 7 1 MK it TeMNepaTypbl BO3AYXa.
Anroputv: «<KPOBNA/LOP»,
Addres_Teploskat_Air_Max 0x0130 Mnoncran y('l.anosxa:
= Air_Min=-15'C
Air_Max =+5"C
Addres_Teploskat_Sens_Osad_Ch1 0x0131 PerncTpbl yCTaHOBKI YyBCTBUTENBHOCTH AATYMKOB OCAAKOB.
Anropurm: «<KPOBNA/LOPs.
Ansa exopos: «01»... «04»,
[lnanasoH 8o3M0AKKbIX 3HaYeni: 0...9 eAnHnY.
Addres_Teploskat_Sens_0sad_Ch2 0x0132 3HaveHue «0» — ypoBEHb MAKCHMANBHOTO YPOBHA YyBCTBUTENBHOCTH.
3Hauenne «9» - yp: MaKC 7 4yBCT ™.
3asopackan ycranoska: Sens_Osad = 0x05.
Addres_Teploskat_Sens_Water_Ch1 0x0133 PerncTpbl yCTaHOBKM YYBCTBUTENBHOCTH AATYHKOB OCIAKOB.
Addres_Teploskat_Sens_Water_Ch2 | 0x0134 Anroputia: <KPOBNA/AOP=.
Addres_Teploskat_Sens_Water_Ch3 | 0x0135 TR R e
A i YPOBHA YyBC TH: 0%00...0x09.
3 «0» - yp MAKC YPOBHS YyBC ™.
Addres_Teploskat_Sens_Water_Ch4 | 0x0136 3 9r-yp MAKC i uyec ™

3aBopackan ycraHoska: Sens_Water = 0x05.

Addres_Teploskat_Time_Delay_Ch1 0x0137 Perucrpoi 8p W I o1 oborpesa (Bpema gorpesa).
Addres_Teploskat_Time_Delay_Ch2 | 0x0138 AnropuTw: «KPOB/IA/AOP»,
Addres_Teploskat_Time_Delay_Ch3 | 0x0139 fananbi ez, ;8
A pazp Ha iz 0...180 munyT. War navenenna: 10 munyT.
Addres_Teploskat_Time_Delay_Ch4 | 0x013A 3aB0ACKaA ycTaHoBKa: Sens_Osad = 30 MuHYT.
Addres_Teploskat_Sens_Osad_On_ 0x0138 Peructp yc / COCTOAHMA RATHNKOB OCIAKOB
Off_Ch1 no exopam «01» u «02». Anroputm: «<KPOBNA/AOP».
3HaveHna:
Addres_Teploskat_Sens_Osad_On_ 0x013C 000 - gaTyMK BbIKNKOYEH.
Off_Ch2 22 OxFF - RatunK BKNIOYEH,
3asopckan ycraHoska: Sens_Osad_On_Off = 0x00.
Addres_Teploskat_Sens_Water_On_
Off_Chl P 0x013D Peructpyc / COCTOAHMA AATYMKOB Tanoit BOAY!
— «Bls...4B4».
g:drceshil‘eplosht_s ens_Water_On_ 0X013E g
— 0x00 ~ AaTYHK BLIKNIOYEH,
S:drcshgTeplosht_Sens_Water_On_ 0x013F 0XFF ~ RaT4MK BKAIOYEH.
- 3aBofcKan ycTaHoeKa: Sens_Water_On_Off = 0x00.
Addres_Teploskat_Sens_Water_On_ 0x0140 Anropurvi: «KPOBNA/AOP»
Off_Chd
Addres_Teplodor_Sens_Temp_Ch3 0x0141 PerncTp ycTaHoBKM TeMNepaTypbl ANA NOAAEPKAHNA OTKPLITLIX NAOLWaAEN.
Anroputi: «<KPOBNA/A0P.
Addres_Teplodor_Sens_Temp_Ch4 0x0142 Temneparyphbvie kanan: N23, N°d Tun patumxa TSTO1.
3asopckan ycraHoeka: Teplodor_Sens_Temp=-5"C.
Addres_Mull_Temp_Ch1_mic 0x0143 Ajpec perncrpa xp AnA paTypbl,
Addres_Mull_Temp_Ch2_mic 0x0144 N0 8x0paM TSTOT, «fils...«f1dx
Addres_ Mull_Temp_Ch3_mic oxo145 | 9x00- paTypely Shasly
0x01 - Ypbl Y A Ha «10».
0x02 - paTypbl y A Ha «100%.
Addres_Mull_Temp_Ch4_mic 0x0146 Kawansi Ne1, 2, 3, 4.
3asopckan ycranoska: Mull_Temp_Ch_mic = 0x00.
Addres_Mull_Temp_Ch1_420 0x0147 ABpec PerncTpa XpaHeHHA MHOANTENA ANA TEMNEPATYPbI,
Addres_Mull_Temp_Ch2_420 0x0148 no exogam 4...20mA, cAla...cAds
0x00 - parypbl y TCA Ha «1»,
Addres_Mull_Temp_Ch3_420 0x0149
0x01 - paTypbi y TcA Ha «10%.
0x02 - paTypbl y TeA Ha «1000,
Addres_Mull_Temp_Ch4_420 0x014A

Kananoi N°1,2,3,4.
3aBopckan yctaHoeka: Mull_Temp_Ch_420 = 0x00.
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Addres_Delta_Alarm_Temp_Ch_1 0x0148 Appec perucpa Xg AenbTb paTypbi no «neperpesy / Hegorpesys 06o-
Addres_Delta_Alarm_Temp_Ch_2 | Ox014C | 'PeBaevoro.obnekra,
A 3 AT Anrop «TPYBA» 1 «TPYBA+». Kakanoi: N21, 2, 3, 4.
res_Delta_Alarm_Temp. X 3aBoackan ycraHoeka: Delta_Alarm_Temp =30'C.
Addres_Delta_Alarm_Temp_Ch_4 0x014€ JInanazon paspewenHbix sHauexnin; 0...30°C.
Addres_Manual_Ctrl_Channel_1 0x014F Appec xp perucTpa ynp coc KaHana Ha npepmer «pyyHoro
Addres_Manual_Ctrl_Channel_2 00150 saprona ynp
w7 Teoien 7 ) Kawanwi N°1, 2, 3, 4. 3sauenna:

Addres:Manual-Ctrl. Charinal-3 2 0x00 - aBTOMaTHYECKOE YNPABAEHHE NO BLIGPAHHOMY aNTOPUTMY.

0x01 - pyuHoe ynpaenenne ¢ novousio RS485.
Addres_Manual_Ctrl_Channel_4 0x0152 3asoackan ycranoska: Manual_Ctrl_Channel = 0x00.

Kpowme anroputia: «TEMNOCKAT/LOPs.

Appecxp perucrpa ynp coc KaHana Ha npeg

«PYYHOro 1 ynp 3i

0x00 - asToMmaTHYECKOE YNP no sbibp y pHTMY
Addres_Manual_Ctrl_Teploskat 0x0153 0018 pyAlNCR Y AReHia & nowa sk HE185:

3aBoackan ycraHoeka: Manual_Ctrl_Channel = 0x00.

Tonbko ana anropntma: «<KPOB/IA/L 0P,

0x0154 He ncnonbayerca.

PerncTp ycraHoski Tvn A3biKa MEHI0 perynaTopa.

3HaueHuna:
Addres_Type_Lang 0x0155 Db e T ;

OxFF - pycci MeHI0 pery p
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2.4.2. O6HOBNEHMUE MUKpPONpPOrpaMmbl
O6HOBREHWEe MUKPOMNPOrpamMMbl perynatopa Temneparypbl PTM-2000 ocywecTBAeTca uepes Knemmbl
noaknoueHnsa nHtepdeinca RS485, Homepa KOHTaKTOB kKnemm: 32, 33 1 34.
[1nA NporpaMmnpoBaHnA NoHapobATCA cnepytoLe NPorpamMmmHble NPOAYKTbl  06opyoBaHMe:

« Mporpammuoe obecneuenne Chip45boot2 GUIV1.12;

« MNpeobpazoeatens nHtepdeicos RS323 (USB) - RS485;

+ Qain NPoWnBKN.

MocnepoBarenbHOCTL AEUCTBUIA:

1. MoakniounTs perynatop Temnepatypbl PTM-2000 k npeobpazoeatento HTep$peicos ¢ NoMoLLblo
Knemm 32, 33 1 34 nHtepdenica RS485;

2. NpeobpazoBarenb UHTePPENCOB NOAKIIOUNTD K NEPCOHANbHOMY KOMMNbIOTEpy;

3. MNopatb NUTaHWe Ha perynaTop Temneparypbl PTM-2000.
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8. MpoBepuTb «coenHeHne» NPOrpPammbl C perynatopom, cooblyeHune — «Connected» + «3eneHblil
nHAnKaTop», Puc. 26;
9. HaxaTtb KHorKy «Program Flash»;

4. 3anycTutb nporpammHoe obecneyeHmne «Chip45boot2 GUIV1.12», Puc. 25;
5. YcTaHOBUTD BCE NapameTpbl, NPefCTaBeHHble Ha pUCyHKe 25:

5.1 Homep COM nopra.

5.1 OtmeTutb RS485.

5.1 YcraHoBWUTb CKOPOCTb paboTbl nopta 115200 6uTt/cex. I chip5boot2 GUI
6. Haxarb kHonky «Select Flash Hexfiles», 1 BbiGpatb daitn MUKponporpammbl NocnefHei Bepcun chip45boot2 GUI EEEE
perynsaTopa Temnepatypbl: PTM-2000_vX.X.hex*, Puc. 25 Version 1.13 II_QI
7. Haxatb kHonky «Connect to Bootloader», PucyHok 25; | c_hlp45_...m
Select COM Port M Rs4gs Baudiate  IF Show NonStandaed Baudares
COMB al [230400
COM4
I3 chip45boot2 GUI |5780J &
. Flash Hexfle
chip45boot2 GUI EEEE [\\RT-200M_v01. 4 hex Select Flash Hexfle
Version 113 nEéon et
Man I Chlp45 Beter trowsan | lsmEmHuﬁo‘
¢ “Seloct COM Port ™ wF Ao ) Baudste I ShowNon‘Standard Baudsales IF _ Send This Pre-Sting Before Comnect and wak ﬂ'm msec
| - = | G fici € Hex
g:: o= Help
&j | e
57600 1| J I mwi I Program Flash l ) ongramﬁqxnml
Flazh - _ B o oA mta
d\\mmu_M,A,vg ) Select Flash Heafle 4 YConced ;‘ ]
S et
™ Send This Pre-String Betore Connact and wak ;-uw miec (C) chipd5 GmbH % Co KG hitpc//www.chipdS.com better embedded.
| @ Asci @ Hex
= Puc. 26.
(wai | ProgamElssh [ Program Eepromd]
Stait Applcation J Status -
[C) chipd5 GmbH & Co. KG hittpe/ /v chipdS.com better embedded.

Puc. 25,
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10. KOHTpONMpoBaTh Ha NPeMeT «3aB1CaHNsA» MPOLIECCa 3arpy3Ku Nosb30BaTeNbCKoi NPorpaMmbl,

«Uploading» + «wKenTblit uHANKaTop», Puc. 27;

11.Y6eanTbca B OKOHYaHNK NPOLIeCca 3arpysku — NosHas CMHAA Wkana, u coobueHne «kDONE!D +

«3eneHbIVi MHANKaTop», Puc. 28.
12. Haxmure «Start Application», Puc. 28.

13. Y6eautech, uto Ha MHAUKaTOpe oTobpakaeTca Homep Bepcn MO. MporpaMMUMpoBaHme 3aBepLUeHo.

chip45boot2 GUI [ 111}
Version 1.13 nEen
won | Chip45 | e
Selct COM Pot 14 Baudate [T Show NonStandad Baudiates
CoMe (osco
B
CoM1 o |70
57600 al
Flash He:dle

| E\WORK\AT 200_NEWAPROG\Debug\Eva\AT-200M_v01 4 hex

Eepom Heufle

Select Eepoom Hewlle}

IF Serd This PreString Bedore Connact and wat 357090 msec
| G foci € Mex

[ DisconnectBostiosde ] [ Progsmpiosh | ‘\wanﬁe;x:td

chip45boot2 GUI 111}
Version 113 L L]
wen | Chip45 | e oo
Sadect COM Port ~ Susdze  I5 Show Non Standard Baudiates
COME
i S
57600 g |
Flash Heulle
EAWORK\AT200_NEW\PROG\Debug\Eva\AT 200M_vOT 4 hex | [ Select Flach Hesfle |
Eeprom Hesfle
Select Eeprom Hedle |

r s«mmneswsmechmqu‘m ot
| @ r3ci € Mex

| me! | th—ﬂuh’ ‘\ognegcpmml
el — e -

-

3. TEXHUYECKUE XAPAKTEPUCTUKU

o = -
wors DTy ¢ (ot Ix ot T
N - -~ — — — =~ - -~ -
St Commrion 20 (e2]
(C) chipd5 GmbH & Co. K6 ings / /v ¢HipAS com Dettar enrkzeddod [C) chipd5 GmeH & Co. KG gy /e chipdS. com bettes embadded
Puc. 27. Puc. 28.
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Hanpsxenune nuranua

90...245 B, ~50...60Iu.

Motpebnaeman MOWHOCTD

He 6onee 12 Br.

BbixoaHbIe peneiHble KaHanbl

6 KaHanos.:

~ 4 KaHan ynpaeneHus.

- 1 aBapwiiHbIi KaHan,
— 1 KaHan MHANKaLUK.

Tok Harpy3ku pene ynpasneHus

6A / 2308, ~50...600u: pene K1...K5.

ToK Harpy3ku pene Ans KaHana nHANKauum

3A / 230B, ~50...607u: pene KO.

Tun KOHTaKTOB pene

HopmanbHo OTKpbITbIE.

Konnuecteo KaHanoB n3mepeHns Temneparypbl

8 KaHanos:
— 4 patynk TSTO1.

YyscTBuTenoHbiit snement DS18520

—4 curHan 4...20 mA.

MnunHa kabena noakniouerna TSTO1

Makcumym: 100m.

(3aBMCUT OT ANaNa3oHa uamepeHns npeobpasosarens)

[Awnanason nsmepenna rtemneparypbi 15TO1 -55°C... +125°C
TouHOCTb M3MEpPeRNA TemnepaTypbl ¢ faTunka TSTO1 0,5°C

Anuna kabena noaknoUeHNA curHana 4...20 mA Ao 1000 meTpos.
[wanazox namepenna curvana 4...20 mA -100 °C ... +600 °C
PazpaaHoctb ALUM curvana 4...20 mA 12 6ur.

ToUHOCTb M3MEPEHUA TemMnepaTypbl ¢ cUrHana 4...20 mA. 01°C

Bbixoa ncTouHnKa nutanuA npeobpazoarens 4...20 mA

24 B/ 150 mA. (zawmra ot K3)

Wnrepdeiic ceazm

Harpy3ka TokoBoro curHana 4...20 mA BcrpoenHan.
ConpoTuBneHne Harpy3ku TOKOBOro curtana 4...20 mA 120 Om.

6 KaHanos:
Konuuecteo kKaHanoe U3MepeHuA AaTUMKOB BOAbl U OCAAKOB 2
(10 v [IB cooTBeTCTBEHHO) = AATUUK OCA/NOB;

-4 paTumK soabl.
[wanasoH conpotuenenua ana usmepenna 10 n 1B 120 KOM ... 2,2 MOM.
Yucno rpagaumii uyBCTBUTENbHOCTH AaTUNKa BOAbI U OCAKOB 9 rpagauwit
Konnuecteo ANCKpeTHbIX BXOA0B 1 exon.

RS485.
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lanbBaHuyeckan paseaska nHrepdeiica RS485

1000 B, NOCTOAHHOTO TOKa

Mportokon ceasm

MOD_BUS /RTU.

CKopocTb nepegaumn AaHHbIX 1o nHTepdency RS485

6ut/cek:
2400, 4800, 9600, 14400, 19200, 28800, 38400,
57600, 76800, 115200,

ConpoTueneHune cornacoBaHna NMHUM MHTepdeica RS485

620 Om, 120 Om, 100 Om

Pene ynpasnenus Bce KaHanb! He 3aaeNcTBOBaHb!
Womisro ¢ nonceeriol CumsonbHbin, «<FSTN».
4 cTpoku, 20 cUMBONOB.
LigeT noaceeTkn MHAMKaTOpa benbiit
CeueHnA NPOBOAHNKOB MOAKNIOUEHNA K Knemmam perynatopa | [0 2,5 mw’.
CreneHb 3awmrbl Kopnyca P20
Jnana3oH Temnepartypbl IKCyaTalum +5°C... +40°C
labaputHbie pasmepbt 160X90X60 mm.
Tun Kpennexua DRLDSAIG, Sk &
Pa3zmep: 9 moaynet.
CeeTno-cepbiit Kopnyc
Hoersopmycs YepHoe oc‘:«osau:: »):opnyca.
Macca He 6onee 450 r

W OTKJIIOYEH.

TPYBA, TPYBA+,
ANropuTMbl ynpaenexna ?:r?:::mog

W3mepurens.
TOUHOCTb YCTaHOBKW TEMMNEPaTYPbl 1°C
[nanasoH TemneparypHbix ycTaBok — TPYBA -100°C... +600 °C
AeapuitHoe pene obpbiBa AaTumnka Temneparypbl — TPYBA Pene K5.
[nanazoH TemnepatypHbix ycTaBok — TPYBA+

Mo Bo3ayxy: | -55°C... +60 °C
Mo nosepxHocTu: | -45 °C ... +600 °C

[Auana3sox epemeHn nonHoro umkna ana 100% molHocTn -
TPYBA+

30... 100 munyT.

ABapuitHoe pene obpbia AaTumnka Temneparypbl - TPYBA+ Pene K5.
[uana3zon TemnepatypHbix ycrasok — KPOBJIA/QOP
Mo eo3ayxy: | -50°C ... +65 °C
Mo nosepxHocTh: | -20°C ... +20°C
[Auanason paborbl Talimepa 3aflepXKKK BblkNioueHnA oborpesa | 0 ... 180 MuHyT.
Bpema npeABapUTeNnbHOrO NPOrpesa Npu BXoAe B YCTAHOBNEH- A B0 MR
HbIl 1MaMNa3oH Temneparyp no Bo3Ayxy YT
Kanan nHaukauum pexuma «OTranka» Pene KO.
Pene ynpaenexna 30Ha aHTMobneaeHeHns PeneK1...K4
Pene guanazoHa Bo3gyxa Pene K5
[nanasoHbl ycTaHOBNEHUA NapameTpo. - Tailmep
[inana3son nonHoro uukna: | 10... 100 MunyT.
MpoueHT ycraHoBneHHoI mowHoctu: | 10... 90 %.
8 KaHanos,
Konuuectso KaHanos usmepeHua Temneparypbl - Usmepurens | 4 kanana patumka TSTO1

4 KaHana patunka 4...20mA.
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4. MEPbI BE3ONACHOCTHU

HOAKHIOHEHME PErynaTopa TeMmnepaTypbl ACIXKHO NPOVN2BOANTLCH KBaﬂM¢)MuMpOBaHHbIM INEKTPUKOM.
Bce paGoTbl MO MOHTaXY W NOAKAUEHWIO PETYAATOPa TEMNEPaTYPLl CNeAyeT NPOBOANTD MK OTKNKYEH-
HOM HanpAXKEHUA MATAHKA.

5. TEXHAMECKOE OBCNYXXUBAHUE

TexH1uecKoe oBCnyKMBaHNE PerynATopa NPORBOAWTCA HE pexe OLHOMO pasa B rod W 3aknNioYaeTcA B KOH-
TpONe 3NeKTPUYECKNX CoeMHEHWI, a TaKkKe YOaNeHWA NbINK 1 FPA3M ¢ KNEMMHBIX KOHTaKTOB Perynatopa.

MpK yCTaHOBKe pPerynaTopa 1 NP1 NPoBefeHUA TEXHNUECKOTO 0BCIYKUBAHNA HEOBXOAUMO OTKNIOUNTL
perynaTop or cetn. MoAKNUYeHre, HACTPOMKA, OBCNYXNBaHUE PEryIATOPa ACMKHbI MPOU2BOANTLCA
KBanMGULIMPOBAHHLIMK CrielnanicTami.

6. TPAHCINOPTUPOBKA U XPAHEHUE

6.1. PerynaTop TemnepaTypsl PFTM-2000 gonyckaeTca TRaHCNOPTMPOBATL BCEMU BUamy TRaHCMopTa B €O-
OTBETCTBUM C NPABNNAMM, AENCTBYIOLMMIN Ha KOHKRETHOM BUfie TPAHCMOPTa, C COBNAeHnem yCnoBui
TpaHcnopTuposanua rpynnsl Cno NOCT 23216-78.

6.2. PerynaTop Temnepatypbl PTM-2000 Aon#eH XpaHnTbea ¢ cobnieaeHnen yenosuii XpaHeHun 2 (C)

no MOCT 15150-69.

6.3. TpaHCNOPTUPOBKa W XpaHeHWe perynatopa Temnepatypsl PTM-2000 gon#HO NpoW2BoOANTLCA B LUTAT-
HOW Tape.

6.4. He ponyckaeTca TpaHCNOPTUROBKA Tapbl C perynaTopomM Temnepatypol PTM-2000 opHOBpeMeHHO
€ TRAHCMOPTUPOBKON aKTMBHO ACHCTEYIWNX XUMUKATOB, a TAKHE ¢ HAMYWUEeM LIEMEHTHON UNK YTONBHON
nbiun.

6.5. MNpuy TPaHCNOPTUROBKE Tapbl € peryiaTopom Temneparypbl PTM-2000 ponMHbl 6biTb NPeAyCMOTPeHb
Mepbl 2aLMTbI €€ OT aTMOCPEPHbIX OCAAKOB, MPAMOTO COMHEUHOTO 1 PAAUOaKTMBHOTO U2NYUYSHWUA OT He-
NoCpeACTBEHHOrO BO2ANCTEMA HA HEE MOPCKOW BOAbI.
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6.6. lonyckaerca Npoun2eocgnTb TPAHCMOPTUPORKY Tapbl C perynatopom Temnepatypol PTM-2000 npu
TemMneparype oKpyKatoLlel cpefbl oT MUHYC 50 go nntkc 50 °C.

6.7. TpaHCNOPTUPOBKA perynatopa Temnepatypbl PTM-2000 6e3 Tapbl B cocTage Kakoro-nubdo 6noka go-
NYCKAETCA TONBKO MK YCNOBWUAX, OTOBOREHHbIX B 4.5,

6.8. MNocne TPaHCNOPTUPOBKN PeryaTopa Temneparypbl PTM-2000 npu oTpULAaTENbHbLIX TemnepaTypax
nepeg eKNIOYEHUEM ero HeoBXOAMMO BbifiepaTb 62 Tapbl B pabounx yCNoBUAX 3KCMNyaTaLuu B TeueHne
He MeHee 3 HacoB.

6.9. MpK XpaHeHK perynaTopa Temnepatypsl PTM-2000 B cknaackux yCIOBMAX TeMnepaTypa B nomeLle-
HWUW CKNaAa AoskHa GbiTb B Npegenax oT nnioc 5 go nnc 35 °C 1 OTHOCMTENBHOW BNaHOCTW He Bonee
80% npu Temnepatype 20 °C.

7.TAPAHTUMAHBIE OBA3ATENbCTBA

W2roToBUTENb rAapaHTUPYeT COOTEETCTBUE PEry/IATOPa TEMNEPaTYPbl SNEKTPOHHOTO TPeboBaHNAM
TexHuuecknx yaoenin TY 3428-724-68134775-2012 npu ycnoBun coBNIAEHNA YKa2aHWiA Mo yCTaHOBKe,
IKCNAYaTaLM K, TREHCMOPTUPOBKK 1 XpaHeHWs.

FapaHTUAHBIF CpOK -2 rofa € AaTbl NPOAAMMN.
B TeueHMe rapaHTMIRHOTO CPOKa NOKYNaTenb MMEET NEBo Ha PEMOHT WK 3aMeHy N34enna Npu obHapy-
HKEHUN HENCMIPABHOCTER, MPOU3OLIE WX NO BYHE W3TOTOBUTENA W NPW YCIOBMN BbINONHEHWA B COOT-
BETCTBMN C YKa3aHUAMUN DYKOBOACTEA NO 3KCNIyaTalum.

8. CBEAEHUWA O PEKNAMALIAAX

MpK BOZHUKHOBEHNK HEUCNPABHOCTEN B TEUeHWE rapaHTUIHOTO CPoKa NoKynaTteb A0MKEH Hesamennm-
TeNbHO HANPRABWUTE peKnaMalni U3roTOBWTEK.
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