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BHUMAHMUE!

MEPEA HAYANOM MOHTAXKA BHUMATENIbHO O3HAKOMLTECh
C AAHHOW WHCTPYKLIUENA.

BAXHO!

CXEMY NOAKMIOYEHUA U YKASAHUA NO MOHTAXY NPUEOPA CMOTPUTE B MYHKTE
«MOHTAX U NOAKNIOYEHUE» HACTOALLEA UHCTPYKLUUK.

Mbi PEKOMEHAYEM MPU MOHTAXE PEFYIATOPA TEMMEPATYPbI U CUCTEMbI OBO-
TPEBA BOCMOJIb3OBATbCA YCNIYTAMU KBAIMOULIUPOBAHHbBIX CMEUUANTUCTOB.
SNEKTPUYECKOE COEAVUHEHUE U NOAKNIOYEHUE K SNIEKTPOCETU JO/MKEH BbINON-
HATb NPO®ECCUOHANDBHbIN SNEKTPUK.

WHCTPYKLIUA NO YCTAHOBKE U CXEMA NOAKNIOYEHUA HE 3AMEHAET NPO®ECCUO-
HANbHO NOArOoTOBKM MOHTAXHUKA NPUBOPA.

HA HEMCNPABHOCTU NPUBOPA, BOSHUKLWIMNE BCAEACTBUE MEXAHUYECKOTO Mo-
BPEXAEHUA, HENPABUIbHOIO MOHTAXA UM 3KCNAYATALUUK B LENAX U YCNOBUAX,
HE NPEAYCMOTPEHHBIX WUHCTPYKUMEN NO YCTAHOBKE U SKCNAYATALUU NPUBOPA,
FAPAHTUA NPOU3BOAUTENA HE PACNPOCTPAHAETCA.



1. ONMNCAHUE. OYHKUWU PEr'YNATOPA TEMIEPATYPbI

1.1. HasHaueHue, pyHKUNOHANbHbIE BO3MOXKHOCTI

Perynsarop Temneparypbl 3neKTpoHHbIN PTM-2000 (panee - perynatop) npeAHasHaueH Ana uaMepeHus
TemMneparypHbIX NapaMeTpoB 1 YNPaBieHna NPOLIECCOM MOoAep:KaHWA TeMnepaTypbl B KabenbHbIX cui-
cTemMax aHTMoObNeeHeHNA KPOBAN 1 OTKPbITHIX MoLaaei, NpomblliNeHHoOro oborpesa Tpy6onNpoBoaoB
1 pe2epByapoB, a Takxe Nobix ApYrux cuctem KabenbHoro anekTpootorpeea.

Wcnonbayemble anropuTmbl yNpaeneHnsa 06orpeeom 1 HeOHXOAMMBII KOMMNEKT AAaTUNKOB ANA KaXablX 13
nepeuncNeHHbIX CUCTeM PeLIaloT 3af1auy Mo 3NeKTPooBorpeBy U IKOHOMHOMY PAcXofly MEKTPOIHEPrY,
4TO OBECreUnBaeT BbICOKYIO 3GHEKTUBHOCTD PaboThl KabenbHbIX CUCTeM INeKTPooborpesa.

Perynatop npegycmatpueaeT 5 anroputmoB ynpaeneHus. Boibop anroputvos Npon3BoAUTCA € NOMOLLbIO
3KPaHHOTO MeHH0. MPU KaXaoM anropuTMe YNPaeneHns BbIXOAHbIE pene v KNeMMbl NOAKIYeHNs AaTun-
KOB MMEIOT CBOE HazHaueHue N GyHKLNN.

OnucaHme an ropurmoB:

«TPYBA» — ABYXNO3NLIMOHHOE perynupoBaHue rno 4-m KaHanam.
«TPYBA+» — NponopumnoHanbHoe perynmpoaHne no 4-m KaHanam.

«TAIMEP» — ynpasnexue no 4-m HE3aBuCciMbIM KaHanam NpoLeHToM MOLHOCTY MO NepUoay BPeMeHU.
«3SMEPUTE/Ib» — U3mepeHne n nHanKauma 8-mMu TemnepatypHbIX KaHasos.

K
&
3. «KPOBJIA/1OP» — ynpaeneHune cuctemamu aHTMobneaeHeHWA KPORAW 1 OTKPbITbIX NAoLWagei no 4-m 20Ham.
4.
5:

Perynatop Temnepatypbl PTM-2000 no2BonAeT peann20Bath BCe CYLECTRYIOLME BAPUAHTBI CUCTEM aHTU-
obnefieHeHns ¢ NpUMeHeHneM HarpeeatenbHbIX Kabeneii. Obunne HacTpPoeK NO2BONAET aanTNPoBaTh
Perynatop K 0CoHeHHOCTAM MECTHOTO KNMMaTa 1 NCMosb20BaTh TENO MaKCUMAanbHO 3$pdekTuBHO, obe-
CMeunBas TEM CaMmbiM IKOHOMUIO INEKTPO3HePrK Ao 40 %.

Perynartop obecneunsaeT u3mepeHne Temneparypbl C NOMOLbIO JaTUUKOB TEMMNePaTypbl, U3MepeHne
CUrHasna c AaTYMKOB OCafiKoB 1 BOAbI, 1 obecneunBaeT ObICTPYIO MHTerpauuio B cuctembl ACY TT ¢ no-
MOLLbIO LnppoBoro nHTepdeica nepeaaun aaHHbIx RS485, no npotokony MOD_BUS/RTU. C nomouibto
BbIXO/IHbIX PenieiHbIX KaHanoB, 0becneunBaeTca ynpaeneHue cuctemoin anektpooborpeea. Perynatop
NMEET XNAKOKPUCTaNNYeCKUin ANCnnei AnNa oTobpa)xeHnA TeKyLero COCTOAHNA PaboTbl CUCTEMBI W Ha-
CTPOWKK NapameTpos paboTbl.

1.2. OpraHbl ynpaBneHnA U MHAUKaLUN

Perynatop Temnepatypbl ocHalleH KK-nHankatopom, 4-mMA KnaeuliamMmn ynpaeneHua U CBETOANOAHON
UHANKaUKe.

[ins BBOfA M BbIBOAA MHGOPMALINK UCTIONb3YETCA KUAKOKPUCTANNIMUECKIUI MHANKATOP. PazMep WHAWKa-
TOpa 4 CTPOKM 1Mo 20 CUMBONOB. [UCNNeit CORepKNT NOACBETKY, PaboTaloLLYyIo B BYX PEXUMAX: «APKO»
1 «HWU3KO». MofcBeTKa paboTaeT APKO NPpK HaxaTuik Ha Mobyio N2 KNaeww. Mcnnein CBeTUTCA APKO

B TeueHne 40 cekyHA nocne NocneaHero Haxatua. Hu2kui ypoeeHb NoACBeTKN paboTaeT Bcerfa, Koraa
Ha perynaTop rnoflaHo NUTakLLEee HaNpPsXKeHne, UTo NO3BONAET NPW HEAOCTATOYHOM OCBELEHUN CUNTDI-
BaTb MHGOPMALIMIO C AUCTIIEN PErYNATOPA.

[ins BBOsIa MHDOPMALIMK 1 YNPABAEHNA PETYIATOPOM, PEryNATOP COAEPMKUT 4 KNaBULLW YNPaBeHns:
— Knaeuwa fmed - oTMena, Bo3epat B npebiayLiee MeHo.

—Knaeuwa — noaTeepXAaeHWe, BXOA B PeXUM NPOorpaMmMnpoBaHnA, Nepexo Ha cnegyrouliee okHO
YCTaHOBOK NapamMmeTpoB.

- Knasuwa [B] - ysenuuenme napametpa/ casur Kypcopa BBepx.
— Knaevnwa [g] - ymenbuienne napavierpa/ ceur kypcopa sHms.

CocCTaB CBETOANOAHON MHAVKALIMW NpeacTasneH B Tabnuue:

Ta6n. 1. MHoukayus

O6o3HaueHme Ha Kopnyce perynatopa Liger cs Ha

BKN KpacHblil MuTaHue Ha perynaTop noaaHo

RS485 OpaHixeBblit Ob6meH paHHbIMKN No uHTepdeiicy RS485

PENET, PENE2, PENE3, PESIE4, PENES 3eneHbiit BknioyeHHoe cocTosHmne pene ynpasnenws 1...5
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Puc. 1. BHewHuti 8ud npubopa

1.3. CocTtaB MmeHI0 HANKaLun
MeHio MHAWKaL WK perynaTopa cCoCToOMT U3 HeCKONbKUX pa3fesnos:

1. Pazgen rnaBHbIX OKOH HANKaLWK.
2. Pazgen HacTpoeK 1 yCTaHOBOK TeMnepartypbl Mo KaxkAoMy anroputmy.
3. Pazpen cucteMHbix HacTpoek. MHTepdeiic RS485, 06HOBNEHE MUKPOMPOrpaMMbl perynatopa u T.4.

Pazpen rnaBHbIX OKOH MHANKaL WK NnpeacTaensaeT coboi Habop rNaBHbIX 2aCTaBOK MHANKALWK. [NaBHOM
33CTaBKOW MHAMKaLMKN cnefyeT NpUHUMaTh MHAMKaUWIo perynatopa B pabouemM CoCTOAHWK, KOrfia Knasu-
LW He HaXKaTbl M MOACBETKa MHAWKaTopa obnafjaeT HU2KUM YPOBHEM CBEUEHNA.

[nA Kaxaoro anroputma ynpaeneHna NpeaycmMoTpeHa CBOA rMaBHaA 2acTaBka MHAWKaLIMK, MOKa2biBalo-
LWan TeKyLume N M3MepeHHble NapameTpbl Npucyline BoibpaHHOMyY anroputvy. Takxe B cocTaBe rnaBHbIX
OKOH MHANKaLUK NpeaycMoTpeH NPOCMOTP HacTPoeK U TEKYLLEro COCTOAHWA TeMneparyp no BblopaHHo-
My anroputmy. [na NnpocMoTpa HacTPOeK U TEKYLLEro COCTOAHNE PaboTbl CUCTEMbI NO JaHHOMY anroput-
MY MCNOMb2YIOTCA KNaBuLLK «BBEPX»E]W «BHU3»

YcnoeHble 0603HaueHnA u COKpaWeHnA NpumMmeHAemMble B OKHaxX MHAWKALUUW MEHIO:

1. 1O - patumk ouafKos.
2. [B - patuvk Bogbl.

©E N Ve W

. T-Temnepatypa nnbo Bpemsa, B 2aBUCUMOCTI OT OKHa MEHI0 MHAWKALMK.
K — KaHanb! ynpaeneHna.
P — MOWLHOCTb, flanee ceayeTt NPOUEHT MOLHOCTH.
AT - patuuk Temneparypbl.
4 MA, 20 MA - 0o603HaueHWe YHUPULIMPOBAHHOTO M3MEPUTENBHOIO cUrHana 4...20 MA.
9.6K - ckopocTb Nepeaaun no nHTepdeincy RS485, 9600 but/cex.

MOD_BUS/RTU - npoTokon nepefaun AaHHbIX No uHTepdeicy RS485.

CocTaB MHAUKALWMK rNaBHbIX OKOH NA MPOCMOTPa HaCcTPOEK ANA KaXKAoro anroputma ynpaeneHna.

1.0KHa nHANKauMn npocMmoTpa HacTpoeK anroputma «TPYBA»

¢ E129C B KAHRNL: +182=3

+1290
e AL e B bk o
+31.8%C 1 +12°C

Tis +3@.5¢ » +159C
T2: +30.80C #1200 —— KBHANZE +18°-3 +15°C
I8 +31.89C T +12°C g— |KBHANS: +18°=3 +15°9C
Td4::+31.8°C #1220 @ KRHRA4: +1t3°—f> +158C
Puc. 2.
Ta6n. 2.
Wudpopmauns, otobp asHar MEHIO 3Kp perynatopa npu pabore anropntma «TPYBA»
= T1,7T2, T3, T4 - Tekywan nsmepeHHana Temneparypa no 4-m KaHanam.

+12 °C - ycraHOBNEHHaA TeMNepaTypa NoAAepKaHuA.

«CTpenka BBEPX/BHN3» — HanNpaBaeHNe N3MEHEeHNA Temnepatypbl
(obHoBNAETCA pa3 B MUHYTY).

+160=7 +15°C
+189-) +15°C
180=3 41500
805 #1596

KAHAN 1, 2, 3, 4 - ycraHOBAEHHbIE TEMNEPATYPbl BKAKYEHUA / BLIKNIOYEHNA
oborpesa no 4-m KaHanam.




2,0KHa nHAMKauuu npocMmoTpa HacTpoek anroputma «TPYBA+» 3.0KHa nHANKauun npocMoTpa HacTpoek anroputma «KPOBJIA/AOP»

Puc. 4. -
Tabn. 3. Tabn. 4.
WHdopmaums, otobpakaemasn Ha rnaBHOM MeHI0 3KpaHa perynatopa npw pabote anroputma «TPYBA+» NHupopmaums, otobpaxaeman Ha rnaBHoOM 3KpaHe perynsatopa npu pa6ote anropurma «KPOBNA/AOP»
T1, T2, T3, T4 - Tekywiana usmepeHHas temneparypa no 4-m KaHanam. T.BO3A: +31.5°C - rekywwan usmepeHHan Temneparypa Bosgyxa.
P:027% - BbluMCneHHaA MOWHOCTb Mo KaxAomy u3 4-X KaHanoB. . : OCAIKW: AO1 n 102 — tekywmit M3mepeHHbIN YPOBEHb OCAAKOB Mo AaTuuKam ocaakos N2l u 2,

Cumson «B» ~ Tekywmit KaHan paboTaer B AaHHbIN MOMEHT TOMBKO MO Temneparype
BO3AYyXa.

«CTpenka BBepX/BHU3» — HaNpaBneHne N3MEHEHNA U3MEepeHHON TeMNepaTypbl
Tpy6onpoeoga npu MCNOAb3OBaHUM AaTunKa TPy6onpoeoaa, MHAULMPYETCA Ha MecTe
cumeona «By, 06HOBNAETCA OAIH Pa3 B MUHYTY..

BOAA: 1B1, [1B2, [1B3 1 [1B4 — TeKkywmnit U3mMepeHHbIn YPOBEHb Tanoi BoAb! NO gaTunKam
sogpbl N°1,2,3u 4.

CUMBON «~» O3HAYAET YTO TEKYLLIWI KaHas «AaTunKa 0CaAKOB» MK <AaTUNKa BOAbD BLIKIIOUEH.

Cumeon «!» 03HaYaeT uTo «IaTYMK OCAFIKOB» MU «AaTUUK BOAbI» 3arpA3HeH, AanbHenwan
pa601a AATYNKE HEBO3MOXKHO, Heobxoaumo NPUHATL MEPDI NO €ro O4YNCTKE,

TBO3A.TEK: +31.5°C - Tekywaa usmepeHHan Temnepatypa Bo3ayxa. T.BO3A:-15°C...+5°C - ycTaHOBAEHHbIN ANANa30H TEMNepaTypbl No BO3AyXy paborbl

cUCTeMbl aHTUOGNeaeHeHnA.
«[1071» u «102» ~ cocroanune parumnka BKI/BbIKIT n Tekywee ycraHoBneHHoe 3HaueHne
3HAYEHUA YYBCTBUTENbHOCTH JaTuiKa ocaakoe. KaHanbi Ne 1 u 2,

T1,T2, T3 T4 - ycranoe an T parypa no Bo3ayxy, Npu KOTopoi
Heobxoaumo obecneunts 100% MowHocTb oborpesa.

«1B1», «[1B2», «[1B3» n «1B4» — coctoanue gatuuka BKJI/BbIK/1 u Tekywee yctaHoBneHHOe
3HaUYEHME 3HAYEHWA YYBCTBUTENBHOCTU AaTumKa Tanoi Boabl. Kananbi N2 1,2,3 n 4,

«T1», «T2», «T3» 1 «T4» — Talimepbl 3a0ePKKKU ANA «JOrpeear» CUCTeMbl NOCNE NponaaaHuA

T1, T2, T3 n T4 - ycTaHoBnEeHHaA TemnepaTypa oborpesaemoii NoBepXHOCTH No 4-m
KaHanam noafepxaHns Temneparypbl.

CUrHaNa O HanWuUUKN Tanom Boabl ¢ patunkoB Ne 1,2, 3 n 4.

K1, K2, K3 u K4 — OcraBweeca Bpema A0 BbIKNIOUEHWA pene ynpasneHna oborpesom
No 4-M KaHanam, To €CTb Yepes CKOMbKO MUHYT BLIKNIOUUTCA PENe B COOTBETCTBUN
C NPOLIEHTOM YCTaHOBNEHHO MOLWHOCTH.

«K3» u «Kd» ~ TeKywan nmepeHHan TemnepaTypa NOBEPXHOCTH C AATYNKOB TEMNEpPaTypbl
kaHanoe N3 u N%4 npu paboTte cucTembl CHeroyaneHus C OTKPbITbIX Naowane.
W ycraHoBneHHan Temneparypa NoAfepKaHna Ans NpeaBapuTenbHOro Nporpesa

NOBEPXHOCTHU OTKPDITbIX nnowanei.

Hanuyne TPA3HDLIX AaTYMKOB OCaflKOB U BOADI. an 3arpA3HEHUN AaTYMKOB U3MepeHna
HaNMuUA OCafiKOB N TaNOKN BOABI HE BO3MOXKHO, NO3ITOMY NPy BO3HUKHOBEHUW CUTYauUnun ¢
FPA3HbIMW AaTHUKaMKU UX HeobXoANMO OUNCTUTL OT Mycopa U NpeaocTaBuTb cBoboaHbIN

K1, K2, K3 u K4 - YcraHoBneHHOe BpemA B MUHYTax MonHoro yukna 100% mowHocty.

AOCTYyn OCafgKoB U Tanoi oAbl




4,OKHa MHAWKaLWUYM NPOCMOTPa HaCTPOeK anroputma «Taimep»
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5.0KHa nHauKauun anroputma «M3mepurenb»

Tabn. 6

3KpaHe perynatopa npw pa6ote anroputma «M3MEPUTE1b»

aaHar

QOrobpaxeHne 8-mu Temneparyp npu pabore anropurma <A3MEPUTE/b»,

ﬂOI’lOﬂHMT&anbIX OKOH MHAMKaLWKU He CyL|eCcTBYeT TaK Kak npu paéore
AGHHOTO anropuTMa OTCYTCTBYIOT uacrpoﬁxu W YCTaBKW.

Puc. 5
Tabn. 5.
Undop oTobpax: Har 3KpaHe perynatopa npu pabore anroputma «TAUMEP»
TAUMER
BPEMSA AQ DTKIMHERNS: K1, K2, K3 n K4 — Bpema B MuHyTax 10 OTKNIOUEHNA pene ynpasnexns
;‘1 %; l:i Harpysku no kaHanam N2 1,2,3mn 4,
THAMEP o
HTH T8 K K1, K2, K3 1 K4 - YcraHoBneHHblid NPOLIEHT MOWHOCTH No KaHanam N2 1,2,3n 4

K3:

HEH YNpaBneHuAa Harpy2Koid.

Ana 100% mowHocTn no KaHanam N2 1,2,3un 4,

K1, K2, K3 u K4 - YcTaHoBneHHoe BpemAa B MUHYTaX MOAHOTO LuKna Taiimepa




6.0KHa NHANKaLUN CMeHbI A3blKa

* HACTFOHKA * E] # ZETTING LAMGUAGE +
? LBNGURGE  NBPOIL %CUF{REHT LAHG: RUSSLAN

RAPEC. MODBUS/RTU * SELECT: EMGLISH
3RBOACKHE YE SELECT: RUSSIAN

BAR&E =

#* SETTING LANGURGE *
SET LAMG: ENGLISH
b CAHCEL

ACTIVATE

Puc. 7. CMeHa A3bIKa € pyccKozo Ha QH2iutickudl.

E # YCTAHOBKA 8

# SETTINGS #
BRI PRS5L R{’%TEK}JWHQ: AHC L Wi
55 MODBLS/RTU = » BHEOR: AHFI CKMm

SETTINGS BHBOP:  PYCCKHA
A =]

*

2 WOYAROBKA A3MKA
PYCOKH

HPREATE

Puc. 8. CmeHa A3bIKa C aH2NUUICKO20 Ha pyccKudl.

1.4. AnropnTmMbl ynpasneHua
Perynatop npeaycmaTpysaer 5 anroputMoB ynpaeeHua. Boibop anroputMos NPonzBOANTCA C MOMOLIbIO
3KPaHHOro MeHH. [pu Kaxom anroputme ynpaeeHna BbIXOAHbIE pefe 1 KNieMMbl NOAKIUeHNs AaTun-
KOB MUMEIOT CBOE HazHaueHue 1 GyHKLNK B 3aBUCUMOCTH OT anropuTma.

OnucaHne anropuTmMos:
1. «TPYBA» — ByXNO3NUMOHHOE perynnpoBaHue no 4-m KaHanam.
2. «TPYBA+» — NponopunoHanbHoe perynnpoeaHne no 4-m KkaHanam.
3. «KPOBJIA/AOP» - ynpasneHune cucremamv aHTnobneleHeHNA KpoBeSb U OTKPbITBLIX NnoLagen

no 4-M 30HaMm.
4.«TAUMEP» — ynpaBneHue no 4-M He3aBMcMMbIM KaHanam MpoLIEHTOM MOWHOCTH M0 Mepofy BpeMeHN.

5. «U3BMEPUTEJb» — VamepeHne n nHAnKauma 8-mu TemnepaTypHbIX KaHanoe.
[ns BbiGOpa TUNa anropuTMa ¥ N3MeHeHUA TeMNePaTypPHbIX U CUCTEMHBIX NapameTpoB paboTbl perynaro-
pa, B Npubope npeaycMoTpeHa 3alumta oT HeCaHKLUMOHWPOBaHHOIO JOCTYNa K HaCTPONKaM.

Mpwn HaXaTun Knaeuwn «HPOI'» — OTODPAKAETCA MEHIO C MOMOLLBIO KOTOPOrO NOJb30BaTeNlb MOXKET
YCTaHOBWTb BEPHbIA NAapofb AOCTYNa K HACTPOKaM, TONBKO NOCAE 3TOr0 BO2MOXEH Nepexof Ha OKHa
MEHI0 MHAVKALMW ANA N2MEHEHNA TeMnepaTypPHbIX 1 CUCTEMHbIX MapaMeTpoB.

Maponb ans focTyna K HacTpoikam perynatopa — «117».

ET —

T1 KR &
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Puc. 9. Yemaroeka napons docmyna K Hacmpolikam pezynsmopa.



1.4.1. Anroputm - «TPYBA»

ANrOpUTM COAEPKUT 4 KaHana yrnpasneHus.

YnpaeneHue peneitHoe, ABYXMNO3ULMOHHOE. HacTpONKON Temnepatypbl ABNMATCA NapaMeTpbl MAHW-
MarbHOM TeMneparypbl 1 MakcMMasibHOM NO Kaxaomy u3 4-x KaHanos. [ogknioueHne AaTunkoB MoXeT
OCYLIECTBNATLCA MO OAIHOMY M3 1BYX TUMOR BXOA0B: TSTO1 (Knemmbl « A 1»...«[4») N/Mnn TOKOBbIN CUrHan
4...20 mA (knemmbl A1...A4). Bbibop Tvna BXoaa, KOTOPbIV By AeT Mcnonb20Bath perynatop npy pabore,
onpenenaeTca aBTomaTnuecku. MpuopuTeTHLIM ABAAETCA BXOA AaTuMKa Temnepatypsbl: «AT»...«Ad»,
WCNONb3YIOLWNIA TOKOBbLIN cUrHan 4...20 mA.

Mpu OTCYTCTBUM NOAKIIOUEHHOTO AATUMKA C TOKOBbIM BbIXOAOM 4...20 MA perynstop onpawmsaer
patymk Tuna TSTO1 cooTeeTcTRytOWEro Bxoaa (A1...44), npu otcyTcTBUK 1 AaTynkor TSTO1 pene ynpae-
NEeHWA COOTBETCTBYIOLIErO KaHana OTKMluYaeTcA. TeMnepaTypHbIi AnanazoHbl paboTbl HOPMUPYHOLIEro
npeobpazoBaTend TOKOBOro curHana 4...20 mA ycTaHaBnnBaeTca B NyHKTe MeHi «HacTpoikny, nanee
MYHKT HAaCTPOIIKKN TOKOBOTO curHana «Bxoa 4_20mAnx.

[na pa6otel anroprtma TPYBA HeoBXoAMMbI HACTPOMKW TEMNEPaTypPbl N0 KaXAOMY W32 4-X KaHanoB
W HacTpolika paboTbl aBapuiiHoro pene «K5»:

1. Temnepatypa BK/IOUEHNA.

2. TemnepaTypa BbIK/IIOUYEHWA.

3. Hactpoiika aBapuitHoro pene K5 (CurHanuanpyet o HeMCnpaBHOCTY AaTUNKOB TEMNepaTypbl).

anaanenwe Harpeeom AByXNoO3nNUNOHHOE OTHOCUTENBbHO Temneparyp Tekn un Tebikn. B npouecce Harpe-
Ba, MPW AOCTVXKEHWUN TEKYLIeN TeMnepaTypbl Bbille TEMNepaTypbl BbIK/IIOUEHWUA pene COOTBETCTRYOLEro
KaHana BblkmoyaeTcA. [py CHYKeHNN TeKyLen Temneparypbl HUXe TemnepaTypbl BKKUEHWA pene co-
OTBETCTRYOUIEro KaHana BKIKYaeTcA 1 CHOBa NPOMCXOANT Npouecc Harpeea Ao Temnepartypbl BbIKOYe-
HWA, Aanee unkKn paéom ABYXNO3ULNOHHOTO yNpaeieHna HalrpeBoM LIMKNNYEeCKU NOBTOPAETCA.

[MpK BbIXOAE U3 CTPOA AaTuMKa TeMNepaTypbl pene ynpaseHus 060rpeBom COOTBETCTBYIOLLErO KaHana
BbIK/IOUAETCA.

[InA HaCcTPOIKK Temnepatyp HeOBXOANMO W2 FMABHOTO OKHA MHANKALIMK NEPelT B PEXUM N3MEHEHWA
HacTpoek Haxae knaeuwy «MPOM. [lanee nonagaem B noameHio «HacTpoiika», Bbibnpaem nyHKT «Bebi-
6op anropuTmanr, fanee NepexoAnm Ha bibop «TPYBA», 1 BbiGpaem NyHKT «HacTpoiikan. B nyHkTe
MeHIo «HacTpoiika TPYBA», nocnefoBaresnbHO nepexoanm ot 1-ro KaHana Ao 4-ro, Npovssoanm
YCTaHOBKY TEMMEPATyp «BKIIOUEHUS / BbIKIOUEHUs» N0 060r peBaeMoil NoBepxHOCTH. lMocne ycTaHoBKM
Temnepartyp 4-ro kaHana NPon2BOANM HaCTPOIKY aBapuiiHoro pene K5, no Kaxaomy 2 4-X KaHanos.

Hactpoika apapuitHoro pene K5, Npon3BoanTCA BKAUYEHNEM/BbIKAOUEHWEM (BK/BbIKN) KOHTPONA HENC-
NPaBHOCTK AaTUMKa TEMNEPATYPbl NO KaX[OMY U3 UETbIPEX KaHasoB.

o OKOHUYAHUW HACTPONKIN BbIBUPaeM MyHKT MeHI0 «AKTUBNUPOBATbY, NPU 3TOM NPOUCXOAMUT 3aryck
paboTbl perynaropa B peXXume BbIOpaHHOro anropuTma.

Pene

\

Boikn -t <&

Texn Teasn Temnepatypa

Puc. 10. Tucmepesuc pabomel.

Tabn. 7. HaszHaudeHue ucnosib3yemblx pene U memnepamypHoie xodet anzopumma «TPYbA»

Temneparyphbie Bxopbl Pene ynpasnenna
HasHauenme TSTO1 [ 4...20mA

e ———— Homep Knemmoi KOHTaKkTOB
TemnepatypHoii kaHan N21 3 13 Pene N21 42-43
TemnepatypHbin KaHan N2 4 14 Pene No2 4445
TemnepatypHbii KaHan N3 5 15 Pene N°3 46 - 47
TemnepaTtypHoii kaHan Ne4 6 16 Pene N24 48-49
ABapwitHbli KaHan Pene N25 50-51

Mpumeuanue: Homepa Knemm yenei NUTaHWA 1 05K Uenei JaT4nKoB B Tabnuue He NpusegeHbi.

Tabn. 8 [luanazoH pezynuposarus hapamempos pezyiamopa meMnepamypsl U 3a8odcKue ycmaHoeku

Hassanwe napamerpa 3asopckue ycraHoskm | [luanason perynnposok
Temnepatypa sKNOUEHNA Tgy, 10 °C
Temnepatypa BoiKMoUeHNA Ty 15°C

-100 °C...+600 °C
MuHumanbHaa TemnepaTtypa yHUGUUMpoBaHHoro curdana 4...20mA | -50 °C

MakcumansHan Temneparypa yHudMUMposarnHoro curHana 4.,.20MA | 200 °C

AsapwnitHoe pene obpbia AaTunka Temnepatypbl anroputma: TPYBA | BbIKJI Pene K5
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Puc. 11. Cxema uHGUKayuu aneopumma «TPYHA».
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1.4.2. Anroputm - «TPYBA+»

ANFOPUTM COAEPKUT 4 KaHana yrnpassieHns. YnpasneHue peneitHoe, NpornopuuoHanbHOe OTHOCUTENbHO
TeMrepaTypbl OKpy:KaloLLero Bozayxa. Kpome KOHTPONA TeMNepaTypbl OKPYKaloLLero BO3ayxa anroputm
NpenycMaTpuBaeT M KOHTPOSb TeMIepaTypbl 06orpeBaemMoi NOBEPXHOCT. ECAIN AaTUMK NOBEPXHOCTH
He NOAKNIUEH, TO yNpaeneHne 060rpeBOM NPON3BOANTCA TOMbKO MO AATUMKY TeMMepaTypbl BO3AyXa.
Mpu NoAKMUEHUN AaTuKKa TeMNepaTypbl MOBEPXHOCTH NPOUCXOAUT KOPPEKTUPOBKa paboTbl anro-
puUTMa 110 BO3/lYXY B COOTBETCTBUM C TeKyLleit TeMnepaTypbl NOBEPXHOCTW, U NOABNAETCA BO2MOXHOCTb
BU3YasibHOrO KOHTPOJIA TEKYLUE TEMNEPATYPbI NMOBEPXHOCTH, KOTOPas OTOBPAKAETCA Ha MMaBHOM OKHe
MeHIO perynsitopa.

[Natumnk so3pyxa nopknoyaetcs K exoay «fA1», Tun patumnka TSTO1. [latunkm oborpeBaemoil NoBepxXHOCTK
NOAKMNIOUAKTCA TONKO K BXOaM TOKOBOro cirHana 4...20 mA, exoabl: «A1...A4». [py oTCyTCTBAN flaTum-
Ka TemrnepaTypbl MoBepxHOCTW oborpes pabotaeT no anroputmy N1 1 TONbKO No TeMnepaType oKpy-
Xatowero Bozayxa. Mpun NoaKMoUeHHOM laTunKe TeMnepaTypbl MOBEPXHOCTY yNpaeneHue oborpesom
Befetcs no anroputmy Ne1 u anroputmy Ne2.

Mpu n3mepeHnn Temnepatypbl BO3AyXa W B COOTBETCTBIM € YCTAHOB/IEHHbIMU TEMNEPaTYPHbIMU Napa-
MeTpamK, perynatop BblUMCAAET MPOLIEHT HEOBXOANMON MOLIHOCTH oBorpera, n perynatop patortaer

no anroputmy N21 BbluMCneHWA HEOBXOANMOro NPOLIEHTa MOLLHOCTH. [1pK Tekywiei TemnepaTtype Bo3-
AyXxa MeHblIe YCTaHOBNEHHON MUHUMaNbHOW TemnepaTypbl BO3AyXa «Tsosg.mun? BbIUMCIIEHHBIA NPOLIEHT
MOLLUHOCTH Beerfia cootseTcTByeT 100%, NpW TeKyLUen Temneparype Bozayxa 6onblue ycTaHOoBIEHHON
Temnepatypb! «Tnop.sbikn?, BBIMMCIIEHHDI NPOLIEHT MOLLHOCTH BCerfjia cooTeeTcTByeT 0%. Tak perynsatop
BbIUNCAAET MOLWHOCTb NPK OTCYTCTBAW faTunka Temneparypbl NOBEPXHOCTU, U perynatop pabotaer rno
anroputmy Ne1.

Mpwn NogKAUEHNM AaTumKa TemnepaTypbl NOBEPXHOCTH, MPOUCXOAWNT KOPPEKTUPOBKA NPOLIeHTa MOLL-
HOCTW No anroputmy No1. Mpu TekyLuei TemnepaType NOBePXHOCT MeHbLUIe TeMnepaTypbl « TNOB.BK»,
perynatop pabortaet no anroputmy N22 1 BblYMCNEHHan MOLWHOCTb cocTaBnseT 100%, Npu AOCTUKEHUN
TeKyLlell TeMneparypbl NOBEPXHOCTH YCTaHOBIEHHOM TeMnepaTtypbl:«Tnos.skn», PErYNATOP NEPEXOANT Ha
paboTy no anroputmy N1, 1 MOLIHOCTb BbIUMCIIAETCA B COOTBETCTBMM C TEKYLLeil TemnepaTtypoi Bozayxa.
Mpw NpeBblleHnn TeKyLel TemnepaTypbl MOBEPXHOCTH YCTaHOBAEHHON TemnepaTypbl «Tnos.sbikn?, Bbl-
uncneHHaa MOWHOCTL oborpeea Bcerfaa cooTBeTcTBYeT 0%, M 060rpeR NOIHOCTLIO BbIKKOYAETCA.

[paduk BbluMCneHns MOLHOCTY oBorpesa no anroputmam N21 u Ne2 anroputma TPYBA+ npepcrasneH
Ha puc. 12:
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Puc. 12. [paguk seryucneHus mowHocmu obozpeaa anzopumma «TPYbA+».

BknioueHne / BbiknioueHne o6orpeBa ocyLLECTBAAETCA ¢ NOMOLUbIO pene ynpasnenus K1...K4 B coot-
BETCTBMMN C HOMEPAMI KaHanNoB YrpaBneHus. BoluMCNeHHbIN NPOLEHT MOLUHOCTH onpegensieT Bpems
HAXOXEHUA pene yNpaeneHns BO BKIIOUEHHOM COCTOAHNM MO OTHOLEHWIO K NOMHOMY LVKIY BpEMEHU
cooTeeTcTRyUEro 100 % MOLHOCTY. Perynatop npu Takom MeToAie YMpaeneHnA MOLHOCTBIO Perynpy-
eT epemA paboTbl CUCTEMbI 0BOTPEBa BO BKIIOUEHHOM COCTOAHUN B COOTBETCTBUM C BbIUNCIIEHHOW MOLL-
HOCTbIO HeO6X0AUMOI ANA paboTbl cucTeMbl oborpeBa. Bpems NoNHOro UMKNa ynpasneHns MOWHOCTbIO

3a[)aeTcA Nonb30BaTeNeM NoCPeACTBOM MEHIO PerynaTopa u MOXeT GbiTb B Npegenax o 10 4o 100 MUHYT.

Mpu BbIUMCNEHHOI MOLUHOCTH 0BOrpeBa paBHoe 0 %, pene ynpasneHus GyleT HaxoAUTLCA B BbIKNIOUEH-
HOM COCTOAHWN, @ NPK BbIUMCIIEHHOI MOLHOCTY 0Borpera paeHoi 100 %, pene ynpaenexua o6orpeeom
GyneT Bcerfja HaXoAMTCA BO BKIIOUEHHOM COCTOAHNMN.

Hanpumep:

BbluncneHHbI ypoBeHb MOLLHOCTU — 50%, BpeMaA MOAHOTo UMKNa — 60 MUHYT.
Pene ynpaeneHua npu 31om 6yaet paboTtatb B pexume:

BknioueHHoe cocToAHNe — 30 MUHYT, BBIKIIOUEHHOE COCTOAHME — 30 MUHYT.

BpemeHHoI unKn paboTbl pene ynpaeneHna oborpesom 6yaeT NpoaomKkaTbca A0 TOr0 COCTOAHUA,
Nnoka He 3MeHWUTCA BbluncieHHas MOLLHOCTb paBHasa 50%.

Tabn. 9. HazHauerue ucnonbayemeix pene u memnepamypHsie 6xodel anzopumma «TPYbA+»

TemneparypHbie BXofbi Pene ynpasnenuna
Hasnauenne 75701 | 4..20ma _— Kndaiiti

Homepa Knemm KOHTaKTOB NOAKNIOYEHNA KOHTaKTOB
Temnepatypa sospyxa 3
TemnepaTtypHein kaHan N21 13 Pene N21 42-43
TemnepaTypHbin kaHan N22 14 Pene N22 44 - 45
TemnepatypHoii kaHan N23 15 Pene N23 46 - 47
TemnepatypHbii KaHan N°4 16 Pene No4 48 - 49
ABaPHIAHBIN KaHan Pene N25 50-51

Mpumeyarue: Homepa Knemm Yenei NUTaHWA ¥ oBWMX Lenei AaTHMKOB B TaBNNLE He NpUBEgEHbL.

Tabn. 10 []LIGI'ILBOH pezynupoganua napamMempos pe2yiamopa memnepamypol U 3a800cKue ycmanoeku

Hassanue napamerpa 3asogckue ycraHoskm | [lnanason perynuposok
MuHumManbHaa ycTaHoBNEHHAA TeMNepaTypa no BO3AYXY Taaspsms. -20°C -55°C...+60°C
MwuBKManbHas yCTaHOBNEHHAR TEMNEPaTypa no NoBepxHOCTH Tnopan | 10°C -45°C... 4600°C
MakcumanbHan ycTaHoBNeHHaA Temnepatypa no NoBepxHoCT Tnogsurn | 15 °C

MuHUMansHan TeMneparypa yHUOMUMPOBAHHOIO curHana 4...20 MA | -50°C S
MakcumansHan TemMnepatypa yHudnumposakHoro curHana 4...20 MA | 200 °C

Bpema nonxoro umkna Ana 100 % molHocTy 60 MURYT 30...100 MuHYT.
AsapuitHoe pene obpbiBa AaTuKUKa TeMNEpPaTypbl BbIK/ Pene K5

[InA HacTpOIKKn TemnepaTtyp HeoBXOAUMO V3 TMaBHOTO OKHA MHAVKALIMK NEPeiTh B PEXUM N3MEHeHNA
HacTpoeK Haxae knaeuy «MPOM». [lanee nonapaem B noaMeHio «<HacTpoiikay, Bbibupaem NyHKT «Bbl-
6op anroputmar, flanee repexoaum Ha sbibop «TPYBA+», U Bbibupaem NyHKT «<HacTpoiikar. B nyHkTe
MeH «Hactpoiika TPYBA+», nocnefoBarebHO Nepexofum ot 1-ro KaHana Ao 4-ro, NPOU3BOAUM ycTa-
HOBKY MUHUMA/bHOW TeMnepatypbl Bo3/lyxa « TBO3A.MWH» W TEMNEPATYP «BK/KOUEHWA / BLIK/IOUEHWA»
«TnoB.BKN» 1 «TNOB.BBIKN», N0 06orpeeaemon noeepxHocTu. MNocne ycTaHoBKK Temnepatyp 4-ro kaHana
NPOW3BOAVM HacTPOIKY aBapuitHoro pene K5, no kaxaomy 1z 4-x kaHanos. lNpun ncnonb20BaHny aatumka
MOBEPXHOCTV HEOBXOAUMO MO JaHHOMY KaHany BKMUNTbL paboTy aBapuiiHoro pene K5, ecnn Heobxoanm
KOHTPOSb HENCNPABHOCTU AaTUNKa TeMMNepaTypbl NOBEPXHOCTH.



MNpu BbIXOAE U2 CTPOA faTuMKa TemnepaTtypbl BO3fyxa BKIllouaeTcs aBapuitHoe pene K5, a pene ynpaene-
HUA 060rPeBOM BLIK/IIOUAIOTCA BO BCEX UETBIPEX KaHasnax.

MNpw BbIXOAE U3 CTPOA laTUMKa TeMnepaTypbl NOBEPXHOCTU BKNKOUaeTCA aBapuiiHoe pene K5, ynpaneHve
oBorpeeom B 3TOM Cryuae NPOAOIKAETCA MO CUTHany oT AaTuvka TemnepaTypbl Bozayxa (anroputm Ne1,
pwuc. 12).

o OKOHUYAHWUKM HACTPOWKK BbIGUPAEM NYHKT MeHI0 «AKTMBMPOBAaTb», NPU 3TOM NPONCXOANT 3anyck
paboTbl perynatopa B pexume BbI6paHHOro anroputMa.

Boibop anropurma

F
: FYER W3NER
pabotbl perynaropa LT*Pﬂn ;t;/n : l,g

Hacrpoiika
W aKkTuBayuna anroputma

'X
ﬂWHLH~1F' +d 4» :
Bl!r TIHERKE: #'?’v‘l“‘l»

. YcTaHoBKa MUHUManbHOMN
BknioueHne aBapnitHoro , Temnepatypbl Bo3ayxa
pene AnA KOHTpona W noaaep)KaHnA no 4-m
Aatyukos TeMﬂepaTypN KaHanam ynpaeneHua

no 4-m KaHanam

Puc. 13. Cxema uHouKkayuu anzopumma «TPYBA+».
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1.4.3. AnropuTtm - «<KPOBJ1A/0OP»

Perynatop tTemneparypbi 3neKTpoHHbIi PTM-2000 npu pabote anroputma «KPOBJIA/AOP» npeaHasHaueH
ansa paboTbl B cOCTaBe CUCTEM aHTUOBNEAEHEHNA KPOBAWN, NIOTKOB, XeNoboB, KanenbHUKOB, BOAOCTOUHBIX
TPy € Lenblo OUMCTKN UX NMOBEPXHOCTEN OT aTMOChEPHbIX OCAAKOB W NpefoTBpaLLeHnA obpasoBaHus
Haneaw. Kpome paboTbl No yaaneHnio aTMochepHbIX 0cafkor Kpoenw, B anroputme «KPOBNA/NOP»
npeaycmoTpeHa pabota no yaaneHuo Haneam 1 Ha OTKPbITbIX NIOLWAAAX.

Anroputm padoTbl «KPOBJIA/IOP» nozeonaert:

« MOAKIIYATH AATUNKW TEMMNEPATYPbI, OCAKOB U TaNoN BOAbI 1 N3MEPATH COOTBETCTBYIOLUME NAaPaMETPbI:
TEMMNeparypy OKpy»KarLero Bo3flyxa, Hannuune armocpepHbIX OCaiKoB W Tanoii BOAbI B BOAOCTOUHOM
cncteme;

+ paboTaTb Kak B aBTOMAaTUUECKOM PEXIME, TaK U B PEXIIMe pyUHOro ynpaeneHns — paboTa cncrembl
He3aBNCUMO OT COCTOAHNA NOAKIOUEHHDBIX 1aTUMKOB;

« YNPaBnATb PaboToit 4-x pazHbIX KOHTYPORB HE3aBUCUMO ApYr OT Apyra (oborpes Kpoenu, oborpes
BOJOCTOUHbIX TPY6);

+ oToBpaxaTb pexuMbl PaboTbl, a TaKkKe COCToAHNE AaTunKoB K pene Ha XK-gucnnee;

+ yCTaHaBnVBaTh NapamMeTpbl U PEXMbl paboTbl MPW NOMOLUW OPraHOB YNPaBeHWA Ha NepeaHeil naHenw.

HeobxoanmocTb paboTbl aHTMOGeieHUTENbHDBIX CUCTEM BO3HWUKAET B OCHOBHOM B XOSIOiHOE Bpems

rofja BO Bpema oTTeneseil, Korga NPoncXoanT MHTeHcMBHoe obpasosaHune Haneaw. Pabota cuctembl npu
HU3KNX TeMnepaTtypax Bo3ayxa {Huxe -15 °C) HeuenecoobpasHa. Bo-nepeblx, Npu Takux Temreparypax He
NPOVNCXOAUT 0OPasOBaHNE Haen U Pe3KO YMEeHbLIAETCA KONIMYECTBO BAiarv Ha Kpoene. Bo-BTopbix, Npu
HUZKUX TeMNepaTypax KoIMYecTBO BbiNafalumnx 0CaikoB B BU/le CHera Takxke ymeHblaeTca. B-TpeTbux,
Ha MnyaB/ieHne CHera v OTBOJ Tanlol BOAbI MO AOCTAaTOUHO IIMHHOMY MYTW HYXKHbl 3HAUMTENbHbIE 3aTpaTbl
3NEKTPO3HEPr K. [Ina KOppeKTHOM paboTbl CUCTEMbI B €8 COCTaB JO/KEH BXOAWUTb PEryfiaTop, KoTopblit
Bynet aBToMaTUYECKW YNPaBATb BKIOUEHUEM 1 BbIK/IDUeHnem oborpesa.

Perynatop Temnepatypbl PTM-2000 No2BonsieT peann20Barb BCe CyLIECTBYIOLME BaPUAHTbl CUCTEM aHTU-
obneaeHeHUs C NPUMEHeHWeM HarperaTenbHbIX Kabeneit. Obunmne HacTpoek No3BOMIAET alanTUPOBaTh
perynatop K 0COBeHHOCTAM MECTHOrO KiMaTa 1 UCroNb20oBaTh TEMso MakcuManbHoO 3¢ peKTBHO, obe-
cneunBan Tem Cambiv SKOHOMMIO SNEKTPO3HePrin Ao 40%.

MpuHuMn pa6oTbl U cocTas cncTembl o6orpesa B anroputme «KPOBNA/LOP»

B perynatope npeaycMoTpeH KOHTPOb 4-X 30H oborpesa, 20Hbl N23 1 Ne4 MoXKHO ncnonb2oeath ana obo-
rpeea OTKpbITbIX NAoWaae.
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Mo pacnpegeneHunio 20H oborpeea MoXHO obecneunts paboTty cucTembl ANeKTpooborpeea B 3-X KOHPH-
rypaumnx:

1. Pexum oborpesa KpoBNn No 4-m 30Ham.

2. Pexum oborpeBa KpoB/u No 3-M 30HaM, ¥ OfiHa KOHTPOIMPYEMan 30Ha OTKPLITO nioLagn.

3. Pexkum oborpesa Kpoenu No 2-M 20Ham, W ABYM KOHTPONMPYEMbIM 20Ham OTKPbITON NAOLIAAH.

Bbibop KOHOUIypaLMK KOHTPONA 30H o6orpeRa OCyLLIECTBAAETCA HaNNUNem/oTCYTCTBUEM NOAKNIOYEHHbIX
patunkos temnepatypbl TSTO1 ana 304 oborpesa N23 1 N24. [pu nofKUYEHHOM AaTunKe TeMnepatypbl
OTKPbITON MJI0WAAK Perynatop Kpome KOHTPONA Hannuusa / OTCy TCTBUA OcafjkoB 1 BOJbl KOHTpONMpyeT
Temneparypy noBepxHOCTH, N NOAAEPKUBAET YCTAHOB/IEHHYIO TeMNepaTypy He3aBUCUMO OT HaNNumA
OCafIkoB 1 BOfibl.

rlleHLlWﬂ paéom cUcTeMbl aHTUOBNEAeHEeHNA OTKPbITbIX MIOLAAEN 3aKioyaeTca B NoAAepKaHnv
HebonbLon OTpMUaTFJ'IbHOI‘fI TeMneparypbl Ha NOBEPXHOCTU A0 NOABMIEHWUA OCaJKOB 1 BOAbI. MNocne xe
nosABNeHNA OCafIKOB 1 BOAbI NponcxoanT 6b‘CTpO€ ypaaneHue Haneawu.

[lnA paboTbl cuctembl aHTUOONEAeHEeHNA HeOBXOANM CReayoLLNIA KOMNNEKT AaTUNKOB:
1. JaTtumk Temnepatypbl TSTO1 AnA uamepeHna okpyxarLiero Bosayxa.
Bxop ana noaknoueHna: «Q1».
2. Jlatumnk Hannums atmocdepHbIx ocapkos. Mogenu patumkos: TSPO1, TSP02 n TSPO3D.
Bxogbl aons nopgknoueHus: «01» n «02x».
3. [latunk Hanuums Tanoir soabl TSWOT ansa KaxKaoro us 4-x kaHanos.
Bxoabl ana noaknoueHnsa: «B1», «<B2», «<B3» n «B4»,

MpurHynn paboTbl cucTembl aHTNOGNepeHeHns «KPOBMA/QOP»

Perynsatop temneparypbl PTM-2000 HenpepbiBHO KOHTPOIMPYET TeMNepaTypy OKpy:kalolero Bo3gyxa
Npu Nomolm AaturMka Temnepartypbl Bozayxa TSTO1, exon: «A1». B cnyuyae nonagaHua Temnepatypbl OKpy-
aroulen cpefibl B YCTaHOBNEHHbIN TeMMepaTyPHbIi AWanazoH oT TeMnepaTtypbl BO2yXa «<MUHUMANbHOWM»
A0 TemnepaTypbl BOAYXa «<MakCMMarnbHON» (KOraa BOZMOXHO 0BpazoBaHue Haneawn) 2amMmbiKaeTca pene
«K5», nofgasas NUTaHNe KOHTAKTOB pene «K1», «K2», «K3» 1 «Kd» Npy TMNOBOM BKMIIOUEHWUN perynsTopa,
CHUManA Tem cambiM 6IOKMPOBKY CO BCex Lienen NUTaHns Wkada ynpasneHus. [pu sTom perynarop Tem-
neparypbl HAUMHAET ONpaLIMBaTh JaTUMKKM HANMUNA aTMOCHEPHBIX OCAKOB MNOAKIIIOUEHHbIX K BXofy «O1»
1 «O2» 1 gaTunKa HanMuMA Tanoi Bofbl NOAKIYEHHbIX K BXxoaam «B1», «B2x», «B3» n «B4», ecnu oba Tuna
AATUMKOB YCTAHOBMEHbI, 1 NOrMUecKn BKOUEHbI C MOMOLLbIO MEHI0 perynaTopa.
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[pwn noABNeHUW BNarK Ha aatuvke ocaako, Bxofbl: «01» n/unun «02» perynatop zaMmbiKaeT pene ynpae-
neHus «K1», «K2», «K3» n «K4». [lo Tex nop Noka Npucy TCTBYeT CUrHasn Hannuua ocafkos Ha niobom us
BxofjoB «01x» n/unu «02» 1 pene ocTarTcA BO BKNIOUEHHOM COCTOAHNN. [10 OKOHUaHWIO OCafIKoB 1 NPo-
NafaHnA cMrHana Ha exofbl: «01» u «02» perynaTop aHanM3npyet BXobl Tasnoit Boabl: «B1», «B2», «B3»

1 «B4», n oXnaaeT NnponagaHve Hannumna Tanol BOAbl Ha KaXXAOM W3 BXOfIOB, OCTABAAA BO BKMOUEHHOM
COCTOAHUN COOTBETCTRYOWEE BXOfaM BoAbl: «B1»-«K1», «<B2»-«K2», «B3»-«K3» 1 «B4»-«K4». o npona-
[aHuIo cUrHana Tanon Bofibl € BXOA10B «B1», «B2», «B3» n «B4», perynatop HauMHaeT OTCYET COOTBETCTBY-
IOWKX TANMEPOB 3alepKeK BblKoyeHna oborpesa «T1», «T2», «T3» 1 «T4» (B MUHYTaX), N0 OKOHYaHWIO
paboTbl TANMEPOB COOTBETCTBYIOLUNI peNeiHbIX BbIXOA OTKMYaeTcA. Bpems, ycraHoBNeHHoe B TaliMepax
3aflepKKIN NPOrpeBa, MoXeT BbiTb YCTaHOBAEHO 0 MUHYT, NPK 3TOM pesie BbIK/IIUNTCA Cpasy no nponana-
HWIO CMTHana Tanon Bofbl Ha COOTBETCTRYIOLLEM BXOAE.

[pw OTCYTCTBUM CUrHaNa ocafkoB Ha BxofAax «O1» n «02», HO NOABNEHWIO CUTHaNa Tanow BOAbI Ha BXofax
«B1», «B2», «B3» 1 «B4» perynatop BKNUWT COOTRBETCTBYIOLIEE pene. BoikntoueHue pene byaet nocne
nponajaHva cUrHana ¢ BXofa Tanoi Bofibl M OTcUeTa COOTBETCTRYIOLLENO TallMepa 3aflePMKU Mo Kaxaomy
13 4-X KaHanos.

Mpwn HeoBXoANMOCTH KOHTPOAA 0BOrpeBa OTKPbITLIX NoLaAen, HeoBXOANMO NOAKAUNTL AATUNKN
Temnepatypbl TSTO1 k Bxoaam «A3» 1 «A4». [pyu NOAKNUEHUN AATUNKOB TeMnepaTtypbl K Bxofam «A3»

v «[14», BbixoaHble pene «K3» n «K4» HaunHatT paboTtath Ha NoafepKaHWe YCTaHOBNEHHOW TeMnepaTypbl
oforpeBaemon NoBepxXHOCTU. [pu AOCTUKEHNN YCTAHOBNIEHHOM TEMMNEPaTYpbl M0 TeMMNepaTypHbIM KaHa-
nam «Q13» n «[4», pene «K3» 1 «K4» HaunHaloT paboTatb Mo fatunkam 0Cafikos 1 fJaTumMKam Tasnow Bofb!

B COOTBETCTBUW C BbILLE UJIOKEHHbBIM anropuTmMom padoTbl.

[Mpn HeobxoANMO NPUHYANTENBHOTO 3aMycka CUCTEMbI, MOXHO BOCMOMb20BaTbCA PYUHBIM 3anyckom
CUCTEMBI 2aMKHYB «CYXUMWN KOHTaKTammu» Knemmbl Bxofia «Bx1» (koHTakTbl 37 1 38), npu 3ToM cuctema
nepeiiper B pexum «OTTaliKa» B KOTOPOM NPUHYAUTENbHO BYAYT BKMIOUEHbI BCe 4 30HbI 0Borpesa B Hesa-
BUCMMOCTIN OT Hanuuua / oTCy TCTBUA ocafikoB, NMBo Tanoi Boabl.

MNpu pabote pexuma «OTTaiKa» 3ambikaeTca pene «K0», noflaBas NUTaHWe Ha MHANKATOPHYIO Namny, pac-
NONOXeHHYI0 Ha NepeHeil NaHenu Wwkada ynpaeneHna (TMnosaa cxema BKOUEHNA).
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Ta6n. 11. HasHauyeHue ucnonsyembix pene, amuuKos 0cadkoa U 8006kl [JaHHbIN NpUHUWN yNpaBReHnA NMo3BoNAeT peanv20BaTb B OfIHOM perynatope temnepartypbl «<PTM-2000»
u memnepamypHete exadbl anzopumma «KPOBJIA/JOP»: COBMELUEeHHYI0 cucTeMy aHTUoGNeieHEeHNA KPOBSIN U OTKPBITBIX NoLwaaeid, nytem KoMnaekTayunm coor-
BETCTBYIOLMMM AATUMKAMN OCafJKOB, BO/Ibl U TeMINepartypbl.

TemneparypHbie BXofbl Pene ynpasnenua
HasHauenue 15701 Knemmbt
Homep
Homepa Knemm KOHTaKTOB KOHTAkTOB : : ' =
{ | CH ok #*
= 0 ¥ B! FATHA »
Temnepatypa OKpyXaiolero Bo3ayXa. 3 Pene N°5 5051 : ; : i ’x ="
Temnepatypa oborpesaemoit nnowaau. 3oKa N3 5 Pene N23 46 - 47 ==
Temnepatypa oborpesaemoii nnowaau. 3oHa N24 6 Pene N24 48 - 49 TMpocMOTp YCTABOK O Temn-pe
.. BO3flyXa, YyBCTBUTENBHOCTL
Hatunk ocagkos. Bxog «O1» 21 Pene N01.2.3. 4 NlaTUNKOB OCANKOB N BK./
12,3,
Jlatunk ocagkos. Bxog «O2» 22 BRESTE AATIROROCANOR
Jatunk Hanuuna Tanon Boabl. Bxog «B1» 23 Pene N1 42 -43 MpocmoTp ycraBok 4ye- YcraHoBKa
CTBUTEAIbHOCTM W BKL/BbIKA. YYBCTBUTENbHOCTH .
JlaTunk Hanuuma Tanow Boabl. Bxog «B2x» 24 Pene N22 44 - 45 NATYUNKOB BOAbI, YCTAHOB- [aTuUMKOB 0cagkoB 1u 2
NEHHble 3HAYeHUA TallMepoB
JlaTunk Hanuuwa Tanow BoAbl. Bxog «B3x» 25 Pene N23 46 - 47 no kaHanam 1...4
5 MpocmoTp ycraBok no Ycranoeka
JlaTunk Hanuuma Tanoun BoAabl. Bxog «B4xn 26 Pene Ne4 48 -49 TeMneparype NosepxHoCTH UYBCTBUTENBHOCTI
BHewHmi curHan «OTTaiikay. «Bx1» 37,38 Kauanos 3 u 4 Ratunkos 8ofbl 112
MNpumeyaHne: Homepa Knemm Lenei nuTaHus 1 oBwnx yenen 4aTumMKkos B Tabnuye He npueegeHbl
MpocmoTp Ha Hanuume YctaHoBKa
rPA3HBIX 1aTUNKOB OCAfIKOB YYBCTBUTENbHOCTH .
Tabn. 12. JuanazoH pe2ynuposarHus napamempos pezyiamopa memnepamypel U 3agodcKue ycmaHoseKu " BORbI AaTunkos Bogbl 3 1 4
Hasgauwe napamerpa 3asopickme yctanoBkM | [lnanasoH perynuposok Vi
MuHnManbHaa ycTaHOBNeHHas TemMnepaTtypa no 803ayXY Teosmm. -15°C SR TaiimMepa 3afepxki .
MakcumanbHaa ycTaHoBneHHaa Temneparypa no Bo3AYXY Tuagwasc 52C RO4-M KAHaraM
TemnepaTtypa NoAAEPKaHUA NOBEPXHOCTY (KaHanbl: N¥ 3 1 N9 4) -5°C -20°C...4+20°C
LuanazoH padoThl TalMepa 3afePKKN BbIKNioueHns oborpesa 30 MuHY T 0...180 MuHY T YcTaHoBKa Temneparypbl

NOAAEPKAHNA NOBEPXHOCTH .

BpeMﬂ npeasapuTeNbHOrNC Nporpeea npy BX0Ae 8 yCTaHOBﬂeHHbIﬁ ANA OTKPbITbIX nnowanein.

AVanasoH TeMnepaTypbl No BO3AYXY 1Sty Mcnonbyemble TemneparypHble
KaHan uHgnkauun pexima «OTTaitkan Pene KO KAHANGIIMA
Pene ynpasneHua 3oHamu aHTnobnegeHerna N2 1...4 Pene K1...K4

Perne avanazoHa TeMNepaTypbl B034yXa Pene K5 Puc. 14. Cxema urouxayuu anzopumma «KPOBJIA//JOP».
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1.4.4. Anroputm - «TAUMEP»

Perynstop Temneparypbl an1eKTpoHHbI PTM-2000 npu pabote anroputma «Taiimeps» npeaHazHaueH ans
pabortbl B cocTaBe cucTem KabenbHoro oborpesa. Pexum TaliMepa No3BoNAET BPyUHYIo YCTaHOBUTD He-
06XOAUMbIIA YPOBEHb MOLLHOCTH B MPOLIEHTAX.
MpuHUuMn paboTbl perynatopa B anroputme «Tanimep»
MprHUWN PaboTbl 2aKMIUAETCA B PYUHON YCTAHOBKE YPOBHA HEOOXOAVMOIN MOLIHOCTH MO KaXaoMYy
13 4-x aHanos ynpaenexus. lonb3oBartenb yCTaHaBIMBaET HEOOXOANMBIN YPOBEHb MOLLHOCTW U BPeMA
paboTbl NOMHOIo LUMKNa B MUHYTax cooTBeTcTByIoLero 100 %-My YPOBHIO MOLLHOCTW. Penie ynpasneHus
COOTBETCTRYIOLLErO KaHana ByaeT Bo BKNKUYEHHOM COCTOAHUW TOT MHTEpBan BPeMEeHU, B COOTBETCTBUN
C YCTaHOBAEHHbIM NMPOLIEHTOM MOLHOCTW MO OTHOLIEHWIO KO BPEMEHM NOAHOTo LMkaa 100 % MolHocTI.
Hanpumep:
YCTaHOBNEHHBIN NPOLIEHT MOLLHOCTU paBeH — 50 %, Bpems NosIHoro uunkna 30 MUHYT.
Pexxum paboTbl pene:
BknioueHHoe cocToaHue pene 15 MUHYT, fanee 15 MUHYT BBIKNIUYEHHOE COCTOAHME, Aanee LUK/
paboTbl NOBTOPAETCA.
Pexum pabotbl perynatopa temnepatypbl PTM-2000 B anroputve «TaiiMep» MOXeT ObiTb MCNOsb30BaH
KaK «aBapuiHbIN» pexum paboTbl cucTemMbl 06orpesa Npu rnosHOM BbIXofle U3 CTPOA BCeX 1aTUNKOB TeM-
neparypbl, 1o YCTPaHEHWA HEUCNPABHOCTM U/WNW 2aMeHbl 1aTUMKOB Temnepartypbl.

Tabn. 13. [JuanazoH pezynuposanus NapaMempos peyiamopa meMnepamypeol u 3a8o0cKue ycmaHosKu

1.4.5. Anroputm - <U3MEPUTE/1b»

Perynatop tTemneparypbl 3/1eKTpoHHbIN PTM-2000 npu patote anroputma <Mameputenb» npegHasHayeH
ANA U3MepeHnsa 1 oTOBPaKeHNA BOCbMU TeMMNepaTypHbIX 3HaueHui. [Npu pabote gaHHoro anroputma
BCEe peneliHble KaHarnbl ynpaBneHna HaxoAATCA B BbIKUYEHHOM COCTOAHWW, U ynpaeneHne o6orpeBom
He nponcxoauT. [lna obecneyeHna nmepeHna TemnepaTyp rno BOCbMM KaHanam HeobXoiumo Ncnonb3o-
BaTb 06a TemMnepaTypHbIX BXOAa perynatopa.

Tabn. 14. HazHayerue ucnons3yembix memnepamypisix 8xodoe anzopumma «A3MEPUTEb»:

Hassanue napametpa 3asopckue yctanosku | lnanasoH perynuposok
JlnanazoH nonHoro ynkna 100%-01 MoWHOC ™M 60 MUHY T 10...100 MUHYT.
MPOUEHT YCTaHABNMBAEMOTO YPOBHA MOLWHOCTH 50 % 10...90 %,

TemneparypHbie Bxoabi Pene ynpasnennsa
Hasnauenne 15701 | 4...20mA
Homepa Knemm KOHTaKTOB NOAKNIOYEHIUA Homeg -
Temnepatypa kaHan N1 3
Temnepatypa kaxan N2 4
Temneparypa kaHan N°3 5
Temnepatypa kanan N°4 6
Temneparypa kaHan N?5 13
Temnepatypa kanan N%6 14
Temnepatypa kanan Ne7 15
TemnepaTtypa karan Ne8 16

YcraHoBka BpemeHn
nonHoro yukna 100%-ro
YPOBHA MOLWHOCTN

Ycranoska npouexTa
YPOBHA MOLIHOCTH

Puc. 15. Cxema unoukayuu anzopumma «TAUMEP>.
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HPMMEQGHMQZ Homepa Knemmi ueneﬁ NUTaHNA ¥ 06u.|ux Uene# AaTYNKeB B Ya6nvn.|e He NpvBefeHbl.

Ta6n. 15. JuanasoH pezynuposaxus hapamempog pezy/iamopa memnepamyps! U 3agodckue ycmaHosku

HassaHue napamerpa 3aBofcKNe YCTAaHOBKMN I [lnanasoun perynnposox
Kakanei n3mepeHua Temnepatypoi 4-e kaHana gatumka T5T01

Obuwee KONMUECTBO: 8 KaHanos 4-e kaHana fatunka 4...20 MA

Pene ynpaenexus Bce pene He 3aeiCTBOBaHbI

+25.8%

Puc. 16. OkHo uHdukauuu npu pabome anzopumma «A3MEPUTETb».
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2. YCTAHOBKA U 3KCMNYATALIMNA
2.1. KoHCTpyKyMA perynartopa

KoHCTpyKUus TepMoperynatopa obecneunBaer ycTaHoBKY B afieKTpoTexHuueckuin wkad Ha DIN-peiiky
35 Mm. KonmuecTBo 3aHMMaembix Moaynein — 9 .
Tepmoperynatop obecneunBaet cteneHb awmnTbl IP20 no FTOCT 14254.

MopknioueHne NUTaHNA TEPMOPEryNATOPa, laTunKa TemnepaTypbl, BbIXOf] ANA NTaHWNA Harpy2Ku, Npo-
V3BOAIVTCA C MOMOLLBI KNEMM, YCTaHOBIEHHbIX Ha NiaTe TepMoperynaTopa. Knemmbl NoAKIIoUeHNA BCex
CcoeuHeHMii perynaTopa Temneparypbl 06ecreunBalor NoAKMNoUeHNe NPOBOAHNKOB He MeHee 2,5 MM2.

labapuTHble pasMepbl perynatopa Temneparypbl: 160x90X60 M.

2.2. YcnoBua skcnnyatayumn

TemnepatypHbIi AnanasoH 3Kcnnyartauum perynatopa ot +5 °C po +40 °C rpapycos.
HanpsxeHue nuranmna 90...245 B, ~50...60 [u.

[lonycrumoe OTKNIOHEHNE HaNPAXKeHWA NUTaHWA oT -15 % ao +10 %.

OTHOCHUTENbHaA BRaXKHOCTb BO3AYXa (Npu Temnepatype +35 °C) He Bonee 90 %.

MoHTaX perynatopa npou3BoAvNTCA NpU Temnepartype oKpyatouen cpefibl He Huxke +5 °C.

2.3. MNoaknwyeHne

Perynarop temneparypbl PTM-2000 npefiHazHaueH Ans yCTaHOBKK B WKady ynpaeneHus Ha DIN-peiiky.

[lnA 37010 Ha 3aHeN KpbilwKe Kopryca NpeycMoTpeHa cneluanbHan 3allenka. lNogknioveHne Harpeea-
TENbHbIX CEKLWIA 1 MycKaTenein cucreMbl oborpesa NPOM3BOANTCA NOCNE UX MOHTaXa 1 NpoBepku. MNog-

KIloYeHne NUTaHWA perynatopa TemnepaTypbl MPOM3BOANTCA Yepes BBOJIHOW aBToMaT rnociie NpoBepkn
BCEX COSINHEHWIA.

[lns nogknloUeHus perynatopa remneparypbl Tpebyercs:
1. YCTaHOBWTL perynatop TemnepaTypbl B Wkady ynpapneHns.
2. MoAcoeAMHUTD AATUNKI TEMMEPATYPbI, BOAbI M OCA[IKOB.
3. MoACOeANHUTD Harpy 2Ky (HarpeBaTesbHble CeKLUN), MPU HEOBXOANMOCTH, Uepes BHELIHUE pene.
4. MoacoeAnHNTL NPOBOAA NTaHNA.
5. Mopatb NUTaloLLEE HaNpAXKeHNe.
6.poeepuTb N NPYN HEOBXOAMMOCTI CKOPPEKTUPOBATL MapamMeTpbl HACTPOWKN perynaTopa.
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2.3.1. BxogHble Lyenu perynatopa TemnepaTtypsbl

33[34 -0 [37]38 4014142143 45]46]47[48]49]50]51]
A L B|g-58 Bl KO | K1 | K2 | K3 | K& | K5
esass (S| (W] [N [ [ (g
= TS101 = é_ 4.20mA = = Ocag. —— Boma =
+5B |11 A2 A3 N4l 06w, % |a1 A2 A3 AdE 102|B1 B2 B3 B4
112]13[4[5]6] 8 12[13{14]15]16[17

Puc. 17. Mapkupogka kinemm npubopa

BXxofiHble u2MepuTenbHbIE Lieni perynatopa AenaTca Ha TeMnepaTypHbie 1 ynpaenaolpe:

1. TemnepatypHblie

B perynarope npefycMoTpeHbl iBa TUNa TeMnepaTypHbiX BXOAOB N0 4 KaHana B KaX oM.

Mepebin TUN - UWPpPoBOI faTumK Temnepatypbl TSTO1, cofepkallnin UyBCTBUTENbHbIN 3nemeHT DS1820.

Bropoii Tun — aHanoroebi TeMnepaTypHbii BXOA AAA YHUPULIMPOBAHHOrO TOKOBOTO CMrHana 4...20maA.

1.1. Bxop ana patunka temnepartypbi TSTO1.

JlaTunk Temneparypbl NOAKIOUAETCA K PEryNATOPY NO 3-X NPOBOAHOIN CXeMe CofiepaLlinii curHansl: +5 B,
AaHHble 1 06wt MoaKioueHre NPONBOANTCA B COOTBETCTBUN C MAPKUPOBKOI AaTuuKa Temneparypb!

1 KNemMM perynaTopa.

Bxopn anA patunka temnepatypbl TSTO1.

— m
+58 |A1 4| O6uy.
1]12]3]4/5]6]7]8

1, 2 = Knemmbl NUTaHWA AaTymnka 5B,
KpacHblit npoeoa kabena patumka TSTO1,

3,4, 5, 6 - knemmbl aHHbIX, 6ensiit npoeog patunka TSTO1,
7, 8 - 0buwmi, cuHnit npoeoa Kabena parunka TSTO1.

Bxopn ana yHnpuLMpoBaHHOTO curHana 4...20mA.

— 4..20MA |
!:t |A1 A2 A3 A4| s
12[13[14]15]16[17

12 - Bbixog 24 B ana nutanua npeobpasosarens
13, 14,15, 16 — exogHble Knemmbl cUrHana 4...20 mA.

17 - 06WMii, UCNONBIYETCA NP BHEWHEM NUTAHNUN
npeobpasosarenei.
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1.2. Bxop ans yHUGUUMPOBAHHOTO cUrHana 4...20 mA.
Bxog ana yHudnuUMpoBaHHOro curdana 4...20 mA npegnonaraet HeCKOIbKO BapUaHTOB CXeM NoAKave-
HUA, NO3BONAIOLMIA NCNONb30BATH WWPOKKUIA CNEKTP MOAENein pasnuuHbIX NpovusBoanTenei npeobpaszo-
Barteneit. [ogKnoueHne no oJHOMY U3 HECKOSIbKWUX BapUaHTOB CXeM orpefenaeTca NpoussoanTensmm
npeobpazopatenei. BapuaHTbl cxem AeNATCA Ha KONNUeCTBO NPOBOAHNKOB NOAKUEHWA OT 2-X 0 4-X,
W UCMOMb20BaHME BHELWWHEro / BHYTPEHHEero MCTOUHMKa NMTaHuA 24 B ana npeobpazoeartens.

Ha pucyHKax npefctagneHbl 4 BapruaHTa NoAKNIUEHUs TeMreparypHbIX NpeobpasoBareneil Ana pasnuy-
HbIX TpeboBaHNi NponssoauTeneil NpeobpazoBarenei.

BapuaHTbl cxem NoAKOUeHNs Npeobpazosareneii B yHUGUUMPOBaHHbIN curHan 4...20 mA
(MepeuuHble Npeobpazopareny TeMNepaTypbl Ha CXeMax He MoKasaHbl, UX CXeMbl NOAKIIOUEHNs
yTOUHANTE y NPOn3BoAnTENsA Npeobpazoeateneil).

2-X NPOBOJHAA CXEMA BKIOUEHWA,
WCTOUYHNK NUTaHWUA 24 B BHYTpeHHUA

3-X NPOBOAHAA CXEMa BKNIOYEHMUA,
WCTOUHMK NUTaHWA 24 B BHYTpeHHNI

4..20mA —/ — 4.20mA —/
El El
% |a1 A2 A3 A4| %|a1A2A3 A4 5
12[13[14]15][16]17 12][13[14]15[16][17
-1 ----- 2-x npoBofHan - 3-X nposopiHaA
+U [ 20mA [GND +U [ 20mA [GND
Mpeobpazosarens Mpeobpasoparens
4.20mA 4..20mA

3-X NPOBOAHAA CXEMa BKNIOYEHWA,
WCTOYHUK NUTaHWUA 24 B BHewWwHWA

4-X NPOBOAAHAA CXeMa BKNIOYEHWA,
WCTOUHMWK NUTaHWA 24 B BHeWwHMA

— 4.20mA —/ — 4..20mA =S|
-] = UcTounuk ] 5 UcTounmk
3|A1A2A3 A4 8| | nranun 248 3|A1A2A3 A4/ 8 | | nuranun 248
12[13[14]15[16]17] [GND] T+U 12[13[14[15]16]17] [GND| [+U
G |
3-x nposopHan -{------4-------------—--- -= 4-x nposopHan -{------4------f---------- -
+U | 20mA [GND +U [ 20mA [GND
Mpeobpazoearents Mpeob6pazosarents
4..20mA 4..20mA

Puc. 18. Cxembl nodkmioyeHua npeobpazosameneli 8 yHUpUUUpos8aHHbil cueHan 4...20 mA
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2. AHanoroBble BxoAbl gatunkoB «OcagkoB» n «Bogbm. ([0 n [1B cooTBeTCTBEHHO)
2.1. Bxogbl gns Aatymka ocagKos.
2.2 Bxopbl Ans 4aT4MKOB BOAbI.

[ == =]
'mmmmmug
19[20[21122] 4] 25

19, 26 — obwanA Knemma AnA nogknoueHns aatTunkos «Ocaakoe» n «Boabe:,

20, 21 - Knemmbl ANA nogknoveHns gatunkos «Ocankoe» N1 n Ne2 COOTBETCTBEHHO,
22,23, 24, 25 — Knemmbl ANA NOAKNOYEHNA AaTuMKoe «Boabi» NO1, N92, Ne3 u N94,

Hatunkn «Ocagkos» mopeneit TSPO1, TSP02 1 TSPO3D nogknyaTca Ha knemmbl 20 U 21 B COOTBETCTBUAN
C OnucaHnem.

Harunkn «Boabl» Mogenn TSWOT nogkniouarTca Ha Knemmbl 22, 23, 24, 25.

3. AnckpeTHHbIN BXoA «OTTalKa»
JlaHHbBIN INCKPETHBIN BXOA UCnonbayeTtca Npu pabote anroputma «KPOBNA/IOP». PaboTaet Ha 3anyck
CUCTeMbI ANA NPUHYAWUTENBHOMO Pazorpesa oborperaemoii NOBEPXHOCTH Kpbill, BOAOCTOKOB W IPYIMX
oborpeBaembix 31eMeHTOB Kpbilun. Bxoa NpeaHasHaueH And 2amblkaHnA CyXmMn KOHTaKTamu (Hanpumep:
KHOTKa ¢ PpUKCaLneit, KOHTaKTbl pene U T.A.), Kak NPaBuno, 3To nepeksyartesb Ha ABepK 3NeKTPoTEXHN-
ueckoro wkada ynpaeseHna o6orpeBoMm. Tak xe Ha Bepy 3NeKTPOTEXHNUECKOro WKada ynpasneHna
yCTaHaBNUBaIOT MHANKATOPHY10 Namny «OTTalKa», NMTaHWe namnbl CHUMaloT ¢ pene KO, cornacHo TMnoBown
cxeme BKoYeHua anroputma KPOBJIA/OP.

37[38
Bx1
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4, Bxoa nuTaHnAa perynaropa
Mutanue perynatopa ogHodasHoe. Hanpsixennem: 90...250 B, 50...60 [y
(az0Bblit NpoBOA NoAaeTcs Ha Knemmy N°27,
Hyneeoi npoeopa nofaeTca Ha Knemmy Ne28.

KonnuecTeo BXOAHDBIX Lienei perynatopa Nofgpo6Ho npeacTaeneHsl B Tabnuue 0CHOBHbBIX TEXHUUECKUX
XapaKTePUCTVK Perynatopa Temneparypbi.

2.3.2. BbixoaHble peneliHble KaHanbl ynpaBneHus
Perynatop cofleput 6 peneiiHbiX KaHanoe ynpaeneHns, C HOPManbHO OTKPbITBIMKA KOHTaKTaMu.

W2 Hux 4 pene K1, K2, K3, K4 - KaHanbl yrpasneHua Harpyskoi, ToK Harpysku — o 6A / 230 B nepemeHHo-
ro Toka 50...60 I'y.

Pene K5, apapwiiHoe pene Ana CUrHanmn3auvmmn HeMCnpagHOCTU AaTUMKOB. MoXeT MCnonb20BaTbecA
ANA ANCTaHLMOHHOTO KOHTPOSIA COCTOAHVA AATUNKORB, TOK Harpy2kmn — 6A / 230 B nepemeHHoro Toka
50...60 u.

Pene KO, pene ncnonbzyetca 8 anropurme KPOBJIA/JOP ana nHaukauum pexuma «OTTaikar». K pene
KO nopkniouaeTca MHANKATOPHas Namna ycTaHoBEHHas Ha figepke wkada ynpasnenus. HarpysouHas
cnocobHocTb pene KO - 3A / 230 B, nepemeHHoro Toka 50...60 .

Ha pucyHke npefcraeneHbl Knemmbl KoHTakToe pene KO...K5.

[40]41]42]43]44]45]46]47][48]49]50]51]
KO | K1 | K2 | K3 [ K4 [ K5

L_JjL_JdfL_JJL_JfL_JL_J

Buumanwue !

PeneiiHble KaHanbl yNpaeneHus oborpeeom B KaXaom anroputMe paboTbl perynatopa obnafgaiT CBOMmM
HazHaueHneM, NO3TOMY BHUMATENbHO YTOUHANTE O HaZHAUEHWN B r1aBax OnM1caHNA anropuTMoB paboTbl
perynartopa.
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Anroputm «TPYBA»

Cetb 220B

L[N KM1,2,3,4 - cunossie pene BKNOYEHUS
ofborpesa no xaxanam Ne1,2,3.4

HL1 - nHaukaums
aBapuy AaTYNKOB
Temneparypsl

. L1d L

{0 O

27]28]29(30]31(32[33]34]35 3637 38]39|40]41 [42]43]44]45]46]47 [48]40 50]51 52
L N AJ.ng Bx [I) FEY P [ ) g
Zsoru RS485 |58 KO | KI | K2 | K3 | K4 | K5
PTM-2000
— TSTO1 — N 4..20MA — —Ocag. — BOAA ——
+58 |A1A2 A3 A4|06w. $ A Az A3 A4 g §[o1 02|81 B2 B3 aa|§
1]2[3Ja]5]e]7]8]9]10[11][12]13[14]15]16]17[18][19]20]21[22]23][24]25]26

Kpackws

x4 wr.

TemnepatypHel# npeobpasosaTent
B YHUPULNPOBAHHSIR curHan 4..20MA

Aatyuk Temnepatypsl TSTO1,
MosepxHocTs TpyGonposoaa

JAaruuk Temneparypsl
Karan Ne1

nosepxHocTu Tpybonposoga Net
(repmonpeoBpasosarens
conpoTusneHns Pt100)

Mpwu paboTte anropuTMa «TpyGa» UCNONLIYIOTCA AATYMKK TeMnepaTypsl TSTO1

WNKM paTyuknM c T paTypHbIM npeobp enem B yHudUUMp W currdan 4..20mA.

MNpuopUTETHLIM ABNACTCA BXOA 4...20MA.

Puc. 19. Tunosas cxema sKnioyeHus anzopumma «TPYBA»,
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Anroputm «TPYBA+»

Cetb 220B

[L]n]

- Lilly

IE_I

Anroputm «KPOBNA / AOP»

Cerb 2208 KM1,2,3,4 - cunoBskie pene BKNIOYEHNS
N oBorpesa no kaKanam Ne1,2,3 4
SF1 HL1 - uHauxkaumns padotw

pexuna cOTraikan

EEEEEE&

[T1 TT1

27]28]20(30[31[32[33[34[35[36[37[38]39]40[a1]42[43 44]45 46]47 a8laslso[s1[s2
L N AJ.ng Bx1 (I ) FY ) I | f B N
“sory RS485 |55 KO | K1 | K2 | K3 | K4 | K5
PTM-2000
— TST01 — = 4..20MA —|= ;Ocan. — BOJA _‘i
+5B |n1 nznsn4|osm. §|A1 A2 A3A4| 2 3]01 oz|a1 B2 B3 34] H
1]2[3]4a]5]e6[7]8]9[10[11[12]13]14[15]16[17[18]19]20][21]|22]23][24]25]26

Kpaciad

27|28|29|30(31(32[33|34 |35/36|37[38|39 /4041 |42[43|44 |45 46|47 48|49 50|51 |52
L N A.I.Bég Bx1 L L L L L
prich Rsass |88 KO | K1 | K2 | K3 | K4 | K5
PTM-2000
— TSTO1 — N 4..20MA — —Ocan. — BOAA ——
+5B |m A203 n4|osm. b ]A1 A2 A3A4| § § 0102|B1 B2 B3 54| H
1]2[3Jal5[6[7]8]9]10]11]12]13][14]15]16]17[18[19]20]21]22[23]24]25]26
H I E
H H 3
*4 wr.
TemnepatypHbuiA npeodpasosarens
B YHUPUUMpOoBaHHEA curHan 4., 20mMA
Aarunk
Temneparypal JaTunk Temneparype
B_I?g%’;a nosepxHocTH TpyGonposoaa Nel

T8P02

@@

{TrepmonpeoBpasosarens
conpoTuenexus Pt100)

Mpu pabore anroputma «Tpyda+» nxon Ne1 anA gatyuka remnepatypel TSTO1 ucnoneayerca
Ans paTypbi OKpY: 0 Bo3Ayxa
BXOAN Ne1,2, 3 4 c TOKOBLIM CUrHanom 4., 20MA
WCNONBIYIOTCA ANSA KOHTPONA TeMNepaTypb! PXHOCTH TPYD

p Ne1,2,3,4
Puc. 20. Tunosas cxema skiirodeHusa anzopumma «TPYbA+».

Aatyuk HAatyux HAatumx T QaTymku TemnepaTypl OTKPLITLIX Nnowaaen
Temneparyph Temneparypsl Temneparypsl NOAKNOUAIOTCH NP HEOBXOAUMOCTH
Bosayxa OTKPLITOR NNOWaAK  OTKPHITOH Nnowann MENONL30BaHKA 0B0rpesa OTKPLITHIX MNowaaen
TSTO1 Kanan Ne3 Kanan Ned

Npu pabore anropurma «KPOBNA / AOP» Bxoa Ne1 ans aatyuka remnepatypel TSTO1 ucnonesyerca
ANA U3MEPeHUA TeMNepaTypbl OKpYXalowero Bo3ayxa

Puc. 21. Tunoeaa cxema ekmoveHua anzopumma «KPOBJIA/[JOP».
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CeTb 220B

[LTn]

Anroputm «TAUMEP»

KM1,2,3,4 - cnoBbie pene BrIYeHUA
oBorpesa no xaHanam Nel.2,3 4

=

27[28/29]30]31(32[33]34

11

| Trijléf

L N A

35]36[37[38]39 40]41[42]43
_L Bl=z

44)45]a6]4748]49]50]51[52

e RS486

§R§ Bx1| |-~

KO | K1

[P [ ] N

K2 | K3 | K4 | KS

— TSTO1 —,

PTM-2000

+5B |m A2 a3 n4|oe:u.

1]2[3[als5]6[7]8

— 4..20MA —
3 |A1A2 A3 4] §

~—Ocan. — BOAA ——

9 [10[11

12[13[14][15]18]17

g ot ozlm B2 B3 B4| 3

19]20]21]22[23[24]25]26

Puc. 22. Tunosas cxema eknoyerus aneopumma «TAUMEP».

SF1

Certb 220B
N

27]2820[30[31[32[33[34

Anroputm «UBMEPUTENb»

35[36(37]38(39]40[41]42[43

44l45(a6]47]48l49]50]51]52
LN ALBlEz [o (S [T [T [ P [
Seora Rs4gs |88 Ko | K1 | K2 | K3 | K4 | K5
PTM-2000
— TST01 — — 4..20MA

+5B |n1 n2n3 n4| o6,

§|A1 A2 A3 A4| §

.

rOcan, — BOAA ——

§|o1 02|B1 B2 B3 B4 g
1]2[3]a]5]e[7]8]9][10[11]12[13[14]15]16[17[18]19]20]21]22]23]24]25]26
a |= o
x4 wr.

AaTyuk Temnepatyps TSTO1

x4 wr.

TemneparypHsid npecBpasosarens
B YHUPUUNPOBAHHBIA curHan 4. 20MA

conportusneHus Pt100).

MosepxHocTs TRyBonposoaa
Kanan Net
Kanan Ne2
KaHan Ne3
Kanan Ned AaTunk TeMnepaType
nosepxHocTy TpySonposoaa
Kanan NeS
Karan Neg
Kanan Ne7
Kanan Ne8
(repmonpeoBpasosarens

Puc. 23, Tunosas cxema ekmoderus anzopumma «M3MEPUTE1b».



2.4. Untepdenc ceasm RS485

Perynatop cofiepXuT UMPpPOBOW ranbBaHNUecKkn paeazaHHbIn nHTepdeiic ceazmn RS485. Hanpsxe-

HUeE ranbBaHNYecKon passsazkn 1000B NoCTosHHOro Toka. Micnonb3ayemble cUrHanbl Ans NoaKnioueHnus
nHTepdeiica «A», «B» n «<GND». BcTpoeHHbIi pe3nctop obecneunBaeT BOSMOXKHOCTb NOAKNIOUEHUA
CONPOTUBJ/IEHUA COMMACOBAHWA NIMHUK, N COAEPKUT CREAYIOLLME 3HAUEHNS HOMWHANOB — 620 OMm, 120 OM,
100 Om 1 oTKNOUEH. BKnoueHne/BbIKNIoUeHne pe3ncropa corflacoBaHva IMHWKM obecneunpaeTtca
DIP-nepekntoyatenem, cogepalnii Aga Boikntouatena 1 n 2 ¢ nonoxeHuamn ON/OFF.

B Tabnuue npepactasneHbl HOMePa KNnemm nogKioueHns nHtepderica RS485 1 nonoxeHus Bbiklouarenen
CO 3HAUEHWUAMMN CONPOTUBIIEHNI NTMHUK UHTepdelica:

Tabn. 16.
DIP-nepeknioyatent pacnonaraeTca paaom
C KNemMMamn NoaKnioueHns HTepgeica RS485

32[33[34 Eg - ;;o
A LB B~ 120
MR- 100
RS485 Ra, Om

1-OFF_2-OFF OTKKOYEH
1-ON_2-OFF 620 Om
1-OFF_2-ON 120 Om
1-ON_2-ON 100 Om

CKOpOCTb MNepepayun AaHHbIX HACTPAMBAETCA C NOMOLLbIO MEHIO PerynaTopa, 6o yaaneHHo no nHTep-
¢eiicy RS485. Habop cTaHpapTHbIX ckopocTeit: 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600,
76800, 115200 6ut/cek. NpoTokon nepepaun aaHHbIX MOD_BUS/RTU.

[na nsmeHeHus Tekyllel ckopocTn paboTtbl HTepdeiica HeoBXOAUMO NepeiiT Ha NYHKT MeHo:
«MHTEP®EIC RS485», 1 flanee BbIGpaTh HEOBXOAUMYIO CKOPOCTL PaboTbl.

C nomoupbto MHTepgelica faHHbIX ¢ yaaneHHoro nocra ACYTI perynatop ofecneuneaer cuntbiaHne
BCEX TeMMNepaTypHbIX NapameTpoR (BKNOUaA TEKYLLWE W YCTaHOBMEHHbIe TeMnepaTypHble MapaMeTpbl),
TeKylue napameTpbl paboTbl, TEKyLIee COCTOAHVE pene yNpaBneHua perynaropa.
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Take c noMoLybio MHTepdelica perynatop obecneunBaeT yaaneHHoe U3MeHeHne TemnepaTypHbIX ycTa-
BOK, YCTaBOK NapamMeTpoB TaMMEPOB U NapameTpoe paboTbl camoro uHtepdeiica ceasn RS485.

JononuutenbHaa gyHKUKA HTepdelica RS485 — OBHoBNEHUE NporpaMMHoro obecneueHns perynaropa.
UHdopmaLms 06 06HOBNEHNN N CMeHbl NPOrPaMMHOro obecneueHns perynaTopa TeMneparypbl NpUeo-
autca B rmaee «O6Hoenexue MO».

CKOPOCTb NMepefiaun AaHHbIX Mo MHTepeiIcy YCTaHaBNNBAETCA € NOMOLLBIO MEHIO PerynaTopa.

Bbibop ckopocTi nepenaun
AaHHbIX ANnA paboTbl
- MHTepdeirca RS485

AKTHBaLUMA BbIOPaHHON
CKOPOCTH Nepeflaun AaHHbIX
no uHrepdeitcy RS485

Puc. 24. Cxema uHdukayuu AHTEPOENC».

2.4.1. MpoToKon nepegaum AaHHbIX. KapTa BHyTpeHHel NaMATH perynsatopa

Perynatop PTM-2000 obecneuneaet paboTy nHtepdeiica RS485 ana ocywecTBNEeHNA CBA2M C chcTemMami
MOHWUTOPWHIa 1 MOMKET ObITh NIerko MHTErpupoBaH B cyLlecTByoLmne cuctemsl ACYTT.

Perynatop nopgepxusaet paboTy npoTtokona nepefaun faHHbix - MOD_BUS / RTU.

B perncrpax KapTbl NamMATh NPeACTaBNeHbl BCe BO2MOMXHbIE TEKYLIME NMapameTpbl paboTbl perynatopa,
YCTaHOB/EHHbIE MapaMeTPbl SHEProOHE3aBNCUMON NaMATU U PErMCcTPbI YIANeHHOTo ynpaeneHna oborpe-
BOM. PerncTpbl yAaneHHoro ynpaeneHna o60rpeeom NpefHazHaueHbl ANA pyuHOro/yianeHHoro ynpae-
NeHus 4 KaHanamm perynstopa. 3To ro3BonseT NepeBect PEryiatop B pyUHoi PeXuM, 1 yaaneHHo
NPOU3BOAUTL BKIIOUEHNE/BBIKITIOUEHUE HEOBXOANMBIX KaHanoB perynatopa.
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PeanunzoBaHHble kofbl pyHKUM MOD-BUS npeactaeneHsl B Tabnuue N217.
O6o3HaueHns uncen: * 0x0000 - NpefcTaBNeHne uncen B LWeCTHaALaTEPUUHOM BUe.

Tabn. 17. Koder ¢hyHkyuli MOD-BUS.

Tabn. 18. Kapma namamu.

O6nacte namaTn «RAM»
Wcnonbayetca Tonbko komanga utedna: «0x03 — READ HOLDING REGISTERS».

Kon Haspanue Deictene
0x03 | READ HOLDING REGISTERS MonyyeHne TeKyLWero 3HaUeHNA OAHOTO UNW HECKONbKMUX PETUCTPOB XPaHEHKA
0x10 | FORCE MULTIPLE REGISTERS YCTaHOBUTS HOBbIE 3HAYEHNA HECKONBKIUX NOCNEAOBATENBHBIX PETVCTPOS

OcHoBHble NapameTpbl UHTep¢eiica cBasn:
1. Cpepa pacnpocTpaHeHus RS485.
2. CkopocTb ofmeHa 9600 (3aBOACKaA YCTAHOBKaA),
3. Pexum pabotbl «RTU(8-6uT).
4. MNoNMHOM BbIYMCAEHWUS KOHTPOMBHbINA CyMMbl CRC16 — «0XA001».
5. lNopspok nepepayn KOHTPOSIbHOM CyMMbl NepBblit 6ant — LOW, ganee - HIGH.
6. MNpwn obpauieHnn K perynatope ¢ agpecom MOD_BUS pagHom — «0x00», perynaTop oTBeuaeT Bceraa,
He2aBMCMMO OT €ro afpeca, U B OTBETe B MOMe ajpeca YCTaHOBAEHHbI agpec perynatopa.
7. Aapec B npotokone MOD_BUS nzHauyanbHo pageH 255 (2aBoficKadA YCTAHOBKA).

OpraHusauua namaTu perynaropa.
B perynatope peanu20BaHo 2 obnactu namatu: RAM (onepatveHas) n EEPROM (3HeproHe2aencnman).
PacnpepeneHue obnactei NaMATY OCYLIECTBAAETCA aApPecHbIM NPOCTPaHCTBOM:

1. AuanazoH obnact RAM: 0x0000...0x0100.

2. lnanazox obnactn EEPROM: 0x0100...0x0200.
B RAM XpaHATCA TeKyllue 3HaueHNA 3mepAemMblX MapameTpo. W TeKyLIne 3HaueHWA NapameTpoR paboThl
perynatopa, B EEPROM ycTtaHoBReHHble napameTpbl paboTbl perynatopa.

B rabnuue 18 «Kapra namati perynatopa» NpeAcTaBneHbl HoMepa PerucTpoB Ans uteHus / 3anucu
paHHbIX. O6nactb namaT RAM npefHasHaueHa ToNbKo AIA YTEeHNA AaHHbIX, 06nacTb namatn EEPROM
npefHasHaveHa Ana UYTeHus / 3anncmn fJaHHbIX.
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B oBnactu namaTn «RAM» npeacTaBnenbl TEKYILUE N3MEPEHHBIE 3HAUEHUA TEMNEPATYP, U3MEPEHHbBIE 3HAYEHNA
YPOBHEI C JaTYNKOB BOAbI M OCAAKOB W CYUMTAHHDBIE 3HAYEHWUA YCTAHOBAEHHbIX NapameTpoB paboTbl perynatopa
W3 3HeproHesaBucumoin namaTu «kEEPROM».

[na ypnoberea B neBON KONOHKE NPeCTaBNeHbl HA3BaHNA PETUCTPOB UCTONBb3YEMbIX NEPEMEHHDIX.

Bce perncrpbl UMeioT TUN nepemeHHbIX «signed int», pasmepom 16 6uT.

Hassanve perncipa P‘:fp:m OnncaHne AaHHbIX
Temp_Ch1_Mic 0x00 Tekyuwas remneparypa ¢ exopa TSTO1 Ne1
Temp_Ch1_Mic_10 0x01 Texyulas remnepatypa c Bxoaa TSTOTNS1, 3HaueHne AecATHIX NOCNe 3aNATOH
Mull_Temp_Ch1_mic 0x02 M npeact ypbi ¢ Bxofa TSTOT K91
Perncrp cocToAKNA n3MmepnTensHOro kaKana sxoaa TSTOT «fl1» Ha npepper Hencnpas-
0x01 - paTuuK He nenpasen.
Temp_Ch2_Mic 0x04 Texylwan TemnepaTypa c Bxoaa TSTOTNZ2
Temp_Ch2_Mic_10 0x05 Texywas remnepatypa ¢ Bxoaa TSTO1NE2, 3HayeHNe AECATHIX NOCNE 3aNATOH
Mull_Temp_Ch2_mic 0x06 M npeacr parTypbl ¢ BXOAa TSTOT Ne2
PerucTp CoCTOAHMNA M3NEPNTENBHOD KaHaNa sxopa TSTOT «fl2» Ha Npeamer Hencnpas-
303t Cha Mic Oxor ;;gaﬁ_n ;:::x‘ucnpasen.
0x01 = paTyMK He NCnpaBeH.
Temp_Ch3_Mic 0x08 Texywas Temnepatypa ¢ exofa TSTOTNG3
Temp_Ch3_Mic_10 0x09 Texyulas Temnepartypa ¢ exopa TSTOTNS3, 3HaueHne AecAToIX NOCNE 3aNATOH
Mull_Temp_Ch3_mic 0x0A M npeacr patypbl ¢ Bxoga TSTO1 he3
Perncrp cocToAknA namepnTensHoro kakana sxopa 15T01 «f13» Ha npepmer Hencnpas-
0x01 - patyuK He nenpapen,
Temp_Chd_Mic 0x0C Texywas Temnepatypa ¢ exoga TSTOTNR4
Temp_Ch4_Mic_10 0x0D Texywas Temnepatypa c exoaa TSTOTN®4, 3HayeHne fecATsiX NoCne 3anaTon
Mull_Temp_Ch4_mic 0x0E M npeacT patypbl ¢ BXoja TSTO1 Ned
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PerucTp coCTORHUA K3MEPUTENBHOMO KaHana Bxoaa TSTO1 «fid» Ha npepmer Hencnpas-

0x00 - gaT4NK HCnpaBed.
0x01 - gaT4NK He NCnpaBen.

HOCTH RATHHKA.
Sost_cha._Mic Gx0k 0x00 ~ paT4NK NCHpaBes.
0x07 - paTYNK He ncnpaseH,
Temp_Ch1_420 0x10 MonyyerHas 1 BbIYUCNEHHaA Temnepatypa ¢ Bxopa 4...20mA. Kanan N1
Temp. Ch1_420.10 0x11 MonyuerHan W BLIYMCNEKHAS TemnepaTypa ¢ Bxoaa 4...20mA. Kanan NP1, sHayenne nocne
Brlinses 3anAToi
Mull_Temp_Ch1_420 0x12 MuoxnTens ans kadana N2, remneparypbl ¢ axoga 4...20mA
PerucTp COCTORHUA W3MEDUTENBHOTO KaHana BxoAa 4...20MA «Al» Ha npegumer Henc-
NPABHOCTH AATHKKA.
Sost_Temp_Ch1_420 0%13 0 00 A Kicipanen)
0x01 - A3TYNK HE NCNPABEH,
Temp_Ch2_420 0x14 Tony4eHHas 1 BbIYMCNEHHaA Tenneparypa ¢ Bxoaa 4...20mA, Kanan Ne2
Temp_ Ch2_420_10 015 MonyuerHan 1 BbIYMCNEHHAA TemMnepaTypa ¢ BxoAa 4...20mA. Kanan N¥2, sHayenne nocne
P et 3anAToN
Mull_Temp_Ch2_420 0x16 MuoxnTens ans kadana Ne2, remneparypbl ¢ axopa 4...20MA
PerucTp coCTORHWS W3MEPUTENLHOrO KaHana BxoAa 4...20mA «A2» Ha npegpier Henc-
NPasHOCTH AATHNKA.
Sost_Temp_Ch2_420 0x17 GO0 S ik
0x01 - paTYNK He nCcnpaseH.
Temp_Ch3_420 0x18 MonyyerHan 1 BLIYKCNERHARA Temnepatypa ¢ Bxoga 4...20mA. Kanan N3
MonyyerHas W BbIYMCNEHHAS TemnepaTypa ¢ Bxoaa 4...20mA. Kanan N3, snayenne nocne
Temp_Ch3_420_10 0x19 R
Mull_Temp_Ch3_420 0x1A Muoxntens ans kaHana Ne3, resmnepatypb! ¢ 8xoga 4...20mA
PerucTp cocTORHWS W3MEPUTENbHOro KaHana Bxoaa 4...20MA «A3» Ha npegper Henc-
NPAaBHOCTH AATUNKA.
Sost_Temp_Ch3_420 0x18 B0 eI et
0x07 - A2TYNK HE NCNPABEH.
Temp_Ch4_420 0x1C Mony4erHan 1 BbIYKUCNEHHARA TemnepaTypa ¢ Bxoaa 4...20mA. Kanan Ned
MonyyerHan 1 BLIYMCNEHHAA TeMNepaTypa ¢ Bxoaa 4...20mA. Kanan N4, snayenne nocne
Temp_Ch4_420_10 0x1D Teraran
Mull_Temp_Ch4_420 0x1E Muoxntens ana kaHana NP4, remnepatypbl ¢ 8xoaa 4...20mA
PerucTp cocToAHUS W3MEPUTENbHOro KaHana Bxoaa 4...20mA «Ad» Ha npepyer Henc-
Sost_Temp_Ch4_420 0x1F Aiskaia i

Global_Temper_Air 0x20
Global_Temper_10_Air 0x21
Global_Temper_Ch1 0x22
Global_Temper_10_Ch1 0x23
YEK)’LI.{ME rnofansHbie W3MepeHHble TemnepaTypol 4na Dﬂ60¥b| BCeX anropuTMOB.
Global_Temper_Ch2 0x24 Tewneparypa NPeACTaBNera B GOPMATE LENas YACTb W AECATAR YACTb,
Global_Temper_10_Ch2 0x25 Tewnepatypa Bosayxa.
Kananoi: N01,2,3,4.
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
Current_Temp_Set_Ch2_On_Tstab 0x2C
Yc paTypa p TH ANR pi TPYBA.
Curmrent_Temp_Set_Ch2_Off_Tstab 0x2D T PaTypa BKNIOYEHIA N BLIKAKYEHUS,
Current_Temp_Set_Ch3_On_Tstab | 0x2E Kawansi: Ne1, 2, 3, 4.
< R o Cha O Toab Oar C ye 3HaueHnit 1z obnacy namsTh EEPROM.
urrent_Temp_Set_Ch3_Off_Tstai X
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 YCTaHOBNEHHA MUHNMAANBHAR TeMNepaTypa so3ayxa anropitima TPYBA+.
— ._ > — Kanano: Ne1, 2, 3, 4.
Current_Temp_Set_Air_Min_Pstab_Ch3 | 0x34 C 1e ycTaHo 3HaveHnit u3 obnacTn namsTn EEPROM.
Current_Temp_Set_Air_Min_Pstab_Chd | 0x35
Current_Temp_Set_Ch1_On_Pstab 0x36
Current_Temp_Set_Ch1_Off_Pstab 0x37
Curmrent_Temp_Set_Ch2_On_Pstab 0x38
¥c TemnepaTypa noa, P T ANA p TPYBA+.
Current_Temp_Set_Ch2_Off_Pstab 0x39 Te patypa W BBIKNKOYEHIUS,
Current_Temp_Set_Ch3_On_Pstab | 0x3A Eaﬂa"w W1, 2,3, 4. _— .
c 13 o6nacTi namath
Current_Temp_Set_Ch3_0ff_Pstab 0x3B g
Cumrent_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 YeraHoRNeHHbIe TeMNepaTypbl Ans PaboThl H3MEPUTENBHOTO BXOA N0 YHNHUMPOBA K-
Current_Temp_Set_High_420_Ch2 | 0x41 Howy carnany 4... 20wA.

Bepxuee W HWKHEE 3HAYeHHe ANaNa30Ha N3MepeHna.
Current_Temp_Set_Low_420_Ch3 0x42 Mo NIMEPEHIA YHIGHLMD 0 cHrHana 4...20mA N21, Ne2, Ne3 w Ned,
Current_Temp_Set_High_420_Ch3 0x43 CYNTaHHOR IHAYEHNE YCTAHORNEHHBIX 3HaYeHWA 13 o6nacT namaTi EEPROM.
Current_Temp_Set_Low_420_Ch4 0x44
Current_Temp_Set_High_420_Ch4 0x45
Current_Set_Teploskat_Air_Min 0x46 Ye W MBKC patypa BO3Ayxa Ana p

paborbl «KPOBNA/AOPs.
Current_Set_Teploskat_Air_Max 0x47 CYMTAHHO® 3HAYEHNe YC i 13 oBnacty nanATi EEPROM.
Current_Set_Teploskat_Osad_Ch1 0x48 YCTaHOBNEHHBIA YPOBEHD YYBCTBHTENBHOCTH JATYHKE OCAAKOB,

Mo kananam ynpasnenna N°1 u N°2. [ina sxopoe «01» u «02,
Current_Set_Teploskat_Osad_Ch2 0x4g CYMTAHHOR 3HAYEHNE YCTAHORNBHHBIX 3HAYEHMI N3 0BnacTh namaTi EEPROM.
Current_Set_Teploskat_Osad_On_Off_Ch1 | 0x4A BKNIoYEHHOE/ BLIKNYEHHOE COCTOAHNE AaTYMKA OCAAKOB.

Mo exogam: «01» 1t x02x.
Current_Set_Teploskat_Osad_On_Off_Ch2 | 0x4B CanTankoe ¥C i w3 o6nacty nanaTi EEPROM.
Current_Set_Teploskat_Water_Ch1 0x4C ,

YcraHo! YPOBEHb YYBCTBHTENLHOCTH AATHHKA BOAB! N0 BXOAIM.
Current_Set_Teploskat_Water_Ch2 0x4D Mo ynp NeT, Ne2, Ne3 w Ned,
Current_Set_Teploskat_Water_Ch3 0x4E Mo exopant: «AB1x, «fB2», «AB3» 1 o/lB4x,

CYNTaHHOR 3HaYEHHE YCTZHOBNEHHKBIX 3H3YeHUR N3 06nacTi namaT EEPROM.
Current_Set_Teploskat_Water_Ch4 0x4F
Current_Set_Teploskat_Water_On_Off_Ch1 | 0x50

CocToAHMe AATYHKE BOAbI
Current_Set_Teploskat_Water_On_Off_Ch2 | 0x51 AnropiTi <KPOBIA/IOPs,
Current_Set_Teploskat_Water_On_Off_Ch3 | 0x52 Kawanbi: N1, 2,3, 4.

CYNTAHHOE 3HAYEHMNE YCTIHORNEHHBIX 3HAYEHIR 13 0BnacTy namaTy EEPROM.
Current_Set_Teploskat_Water_On_Off_Chd | 0x53
Current_Set_Teploskat_Time_Dalay_Ch1 0x54

Tekyuiee yCraHoBNEHHOE BPEMA 33AEPAKI NO KaHANAM.
Current_Set_Teploskat_Time_Delay Ch2 | 0x55 AnropuTi «TENIOCKATs.
Current_Set_Teploskat_Time_Delay_Ch3 0x56 Kananoi: N71, 2, 3, 4.

CYNTAHHOE 3HAYEHNE YCTAHOBNEHHBIX 3HAYEHIH 13 oBnacTn namATH EEPROM,
Current_Set_Teploskat_Time_Delay_Chd 0x57
Current_Set_Teplodor_Temp_Ch3 0x58 YCTaHOBNEHHAA TeMNEpaTypa ANA KOHTPOJIA NOBEPXHOCTH ANIA aNFOPHTMA paboTbl

«Kposna/flop». Kakane! ynpasnenus: Ne3 n Ned.
Current_Set_Teplodor_Temp_Ch4 0x59 CUNTIHHOE 3HAYEHNE YCTAHOBACHHDBIX 3HAYEHM N3 oBnacTh namaTi EEPROM.
Current_Osad_Ch1 0x5A Tekywne n3vepeHHoe 3Ha4eHNA AaTYMKOB OCaRKOB.
Current_Osad_Ch2 0x58 Mo Bxopam: <013  «023.
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Current_Water_Ch1 0x5C

Current_Water_Ch2 0x50 TeKyLUKe N3MePEHHOR 3HaUEHIA A3T4HKOB BOALL

Current_Water_Ch3 0xSE Mo exopam: «B1», «B23, «B3» 1 <B4,

Current_Water_Ch4 0x5F

Timer_Water_Skat_Air 0x60 Taimep coBCTBEHHBIX Hy KA NO BOIAYXY.

Timer_Water_Skat_Ch1 0x61

Timer_Water_Skat_Ch2 0x62 Taitmep oTcueta 3agepki B anroputie ynpasnenus «KPOB/NA/OP» pna ynpasnemus

Timer_Water_Skat_Ch3 0x63 Karana ynp Kanane! 11,2,34.

Timer_Water_Skat_Ch4 0x64

Timer_Water_Dor_Air 0x65

Timer_Water_Dor_Ch1 0x66

Timer_Water_Dor_Ch2 0x67 Pernctpol CoBCTBEHHBIX HYKA,

Timer_Water_Dor_Ch3 0x68

Timer_Water_Dor_Ch4 0x69

Timer_Full_Cycle_Ch1 0x6A

Timer_On_Cycle_Ch1 0x6B

Timer_Full_Cycle_Ch2 0x6C
Ans pl «TPYBA+».

Timer_On_Cycle_Ch2 0x6D Taimiep BoiuncneHua epevenn nontoro 100%-ro yukna pabotbl.

Timer_Full_Cycle_Ch3 0x6E Taiumep BHINNCACHUA BPEMEHN BKNKYEHHOTO COCTOAKUA pene.
Kanano: N, 2,34,

Timer_On_Cycle_Ch3 0x6F o

Timer_Full_Cycle_Ch4 0x70

Timer_On_Cycle_Chd 0x71

T_Timer_Full_Cycle_Ch1 0x72

T_Timer_On_Cycle_Ch1 0x73

T_Timer_Full_Cycle_Ch2 0x74 .
Nns anroputma «TAUMEPs,

T_Timer_On_Cycle_Ch2 0x75 TaiMmepbl BHINCNEH IS BpeMenn nonkoro 100%-ro Lykna paBoTel.

T_Timer_Full_Cycle_Ch3 0x76 TaiMepbl BHIYNCAEHIA BPEMERH BRNKNEHHOT COCTOAHUA pene.
Kawanoi: 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 ynKna, piT «TPYBA+n,

Time_Full_Cycle_Ch3 0x7C Kananoi: N1, 2, 3, 4.

Time_Full_Cycle_Ch4 0x70
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Texywee COCTOAKNE ABTOMATHNECKOTO / PYYHOIO Y NPABNEHNA ANA aNTOPHTMA

Manual_Ctrl_Teploskat 0x9F KPOBNA/OP
Manual_Ctrl_Channel_1 0xAD
Manual_Ctrl_ Channel 2 OXAT PerucTp COCTOAKNA KaHanos ynp Ha NPeaMeT ynp. «3BTOMATHYECKOTO /
— — pyukoros Mo kaHanam pene. Kawana N21, 2, 3, 4.
Manual_Ctrl_Channel_3 0xA2 0 - asTomaTiueckoe ynp 1- pyunoey
Manual_Ctrl_Channel_4 0xA3
Delta_Alarm_Temp_Ch_1 0xAd
Delta_Alarm_Temp_Ch_2 OxAS C AENBTBI ARA ONPEA CHEAOTPEBa | Neperpesas.
Delta_Alarm_Temp_Ch_3 0xAG Kanan Ne1,2,3.4,
Delta_Alarm_Temp_Ch_4 0xA7
Alarm_Heat_Cold_Ch_1 0xA8 ¢ 4
OCTOAKKE NEPEerpeBa ik HeA0TPEeBa No 4-i KaHanam NP yNPasneHn anropuTmami

Alarm_Heat_Cold_Ch_2 0xA9 TPYBA / TPYBA+. Kanana Ne1,2,3,4.
Alarm_Heat_Cold_Ch_3 OxAA 0 - HopmanbHoe cocToAHWe, OTCYTCTBYE Neperpesa Wik Keaorpesa.

1 - neperpes uan Heporpes.
Alarm_Heat_Cold_Ch_4 0xAB
Manual_Sost_Rele_1 OxAC P

erucTp ynp coc pene ynp NPK pyYHOM yNp pene.
Manual_Sost_Rele_2 0xAD 0- peneysuxnmeuo. : & 2
Manusl_Sost_Rele_3 OxAE 1~ pene sknioyexo.

BHe 3aBucUMMocTis oF paBoralowero anropntma. Kanano N1, 2, 3,4,
Manual_Sost_Rele_4 OxAF
Global_Sost_Rele_0 0xBO
Global_Sost_Rele_1 0xB1

PersicTpui COCTOAKNA pene perynaTopa B He3aBNCHMOCTH 0T paboTel anropuTva peryna-
Global_Sost_Rele_2 0xB2 TOPa M B HE 33BUCHMOCTH OT ABTOMATHYECKOTO / PYYHOTO YPaBnenwa.
Global_Sost_Rele_3 0xB3 0-pene 0,1 —pene

Pene: KO, K1, K2, K3, K4, K5.
Global_Sost_Rele_4 0xB4
Global_Sost_Rele_5 0xB5

T_Time_Full_Cycle_Ch1 0x7E
T_Time_Full_Cycle_Ch2 Ox7F Ye Bpewa Lukna 100% wowmHocTit
- Mo puTay «TAUMEP=,
T_Time_Full_Cycle_Ch3 0x80 Kananbi: Ne1, 2, 3, 4.
T_Time_Full_Cycle_Ch4 0x81
T_Current_Percent_Ch1 0x82
YCTaHOBNEHHOE 3HAYEHIE BDEMEHN B COOTBETCTBIN C YCTAHOBNEHHBIM NPOLEHTOM
T_Current_Percent_Ch2 0x83 MOLHOCTH.
T_Current_Percent_Ch3 0x84 Mo anropurisy «TAUMEP.
T_Current_Percent_Chd 0x85 Raanei N1, 2; 3:3;
Current_Percent_Ch1 0x86
Current_Percent_Ch2 0x87 TekylHit NPOLEHT MOWYHOCTH NO 4~ KaHanan TPYBA+.
Current_Percent_Ch3 0x88 Kahanoi: N1, 2, 3, 4,
Current_Percent_Ch4 0x89
Current_Speed_RS485 0x8A TeKkywjan ycTaHOBNEHHAA CKOpoCTb paGoThl nhTepdeiica RS485
Speed_RS485_Set_Lcd 0x8B Tekyujan 8bi6paHHaA CKOPOCTH PAOOTHY, HO MOKA YTO BLe HE YCTAHOBEHHAR
Number_Modbus_RS485 0x8C Tekywnit Homep ycrpoitctea B cern MODBUS
Number_Modbus_RS485_Set_Lcd 0x8D PerucTpsl COBCTBEHHbIX HY#A
Input_First_Snow 0xBE Tekyuwiee coCToRHIE BXoAa oTTaitkn, 0x0000 — HET orraiiku, OxXFFFF - ECTb orraiika
Data_On_Off_1 0x8F
Data_On_Off_2 0x90 CoCTOAHIE OAHOTO 3 4-X BXOZOB Ha Np {8BIKN COCTOARNA,
TPYBA. TPYBA+.
Data_On_Off_3 0x91 Kakanoi: Ne1,2,3, 4.
Data_On_0Off_4 0x92
Type_Lang 0x93 BbIBOP THNA 5361KA MEHIO PErYNATOPA
0x94
0x95
0x96
0x97
0x98
0x99 PerucTpet CoOBCTBEHHBIX Hy KA
0x9A
0x98
0x9C
0x9D
0xSE
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O6nactb namaTn «EEPROM»

McnonbayioTcA KomaHabL:
«0x03 - READ HOLDING REGISTERS»,

«0x10 - FORCE MULTIPLE REGISTERS».

Anpec
Hassanme nepemenHoin " Ha
NAMATH
Addres_Set_Temp_Low_420_Ch1 0x0100
T Yc paTypbl AnA PaBoThl M3MEPUTENLHOTD BXOA3 N0 YHINLUNPOBAH-

Addres_Set_Temp_High_420_Ch1 0x0101 HoMy curany ... 20MA.
Addres_Set_Temp_Low_420_Ch2 0x0102 Bep " [VMaNasoHa n3vepeHiA.
Addres_Set_Temp_High_420_Ch2 0x0103 Mo p yHUGUUID o cnrHanad,.. 20mA .
Addres_Set_Temp_Low_420_Ch3 0x0104 Kawanoi: N1, 2, 3, 4.
Addres_Set_Temp_High_420_Ch3 | 0x0105 SEsop AN ETaRdbic:

4 m 6 Low_420=-50"C
Addres_Set_Temp_Low_420_C 0x0106 High_420 =+200°C
Addres_Set_Temp_High_420_Ch4 0x0107
Addres_Set_Temp_Tstab_On_Ch1 0x0108

dd T Tstab, h1 %01
fiddtps. SetTomp Toab- O O o108 Y parypa p ™ AnA anroputama TPYBA.
Addres_Set_Temp_Tstab_On_Ch2 0x010A Teyineparypa BKNIOHERNA 1 EBKTIHEHIS,
Addres_Set_Temp_Tstab_Off_Ch2 0x010B Kananoi: Ne1, 2,3, 4.
Addres_Set_Temp_Tstab_On_Ch3 0x010C 3aBoACKaR yCTaHOBKa:
Addres_Set_Temp_Tstab_Off_Ch3 | 0x010D ;‘“:—g;“:g_g
Addres_Set_Temp_Tstab_On_Ch4 | 0x010E PRACHSE
Addres_Set_Temp_Tstab_Off_Ch4 0x010F
Addres_Set_Temp_Pstab_On_Ch1 0x0110
Addres_Set_Ti Pstab_Off_Ch1 0x0111

tes. et Temp. Ftab Dt J Yc patypa p TH &nA anropuTaya TPYBA+.
Addres_Set_Temp_Pstab_0On_Ch2 0x0112 T parypa [ —
Addres_Set_Temp_Pstab_Off_Ch2 0x0113 Kamanoi: N91, 2, 3, 4,
Addres_Set_Temp_Pstab_0On_Ch3 0x0114 3aBOACKAR yCTaHOBKA:
Addres_Set_Temp_Pstab_Off_Ch3 | 0x0115 ’s‘a:—";: +10°C
P: =+15"

Addres_Set_Temp_Pstab_On_Chd | 0x0116 Stah_Off=#157C
Addres_Set_Temp_Pstab_Off_Ch4 0x0117

Addres_Set_Temp_Pstab_Air_Min_Ch1 | 0x0118 Perwctpyc 5 o patyph ay
Addres_Set_Temp_Pstab_Air_Min_Ch2 | 0x0119 Anroputa: «TPYBA+», Kananot: N21,2, 3, 4.
Addres_Set_Temp_Pstab_air_Min_Ch3 | 0x011A 3asopckan ycranoska: Air_Min = -20°C
Addres_Set_Temp_Pstab_Air_Min_Ch4 | 0x0118 | Pa3p W pnanason e =50"C...+60°C.
Addres_Set_Temp_Pstab_Time_Ch1 | 0x011C PerncTp ycTaHOBKM Nepuosa BpemeHn B muHyTax gna 100% mowmHocta.
Addres_Set_Temp_Pstab_Time_Ch2 | 0x011D Anroputm: «TPYBA+», Kavanot: N21,2,3, 4.
Addres_Set_Temp_Pstab_Time_Ch3 | 0x011E Pasp i AManasoH #:10...100 sunyT.
Addres_Set_Temp_Pstab_Time_Chd | 0x011F 3aBopicKaA ycraHoska: Pstab_Time = 60 munyr.
Addres_Set_Timer_Time_Ch1 0x0120 PerncTp ycTaHoski nepuoga Bpemenn B miHyTax ana 100% mowmocra.
Addres_Set_Timer_Time_Ch2 0x0121 Anropta: «TAUMEPs, Kananei: Ne1,2, 3,4,
Addres_Set_Timer_Time_Ch3 0x0122 Pasp i AManasol i: 10... 100 mumyr.
Addres_Set_Timer_Time_Ch4 0x0123 3asopcKan yeraHoska: Pstab_Time = 60 MuHyT.
Addres_Set_Timer_Percent_Ch1 0x0124
Addies SetoTimer_Percant.Ch? 0x0125 Perncrp ycTaHosKi NPOUEHT MOWHOCTH.

Anropits: sTANMEP». Kananoi: N21, 2, 3,4,
Addres_Set_Timer_Percent_Ch3 0x0126 3asopckan ycraHoska: Timer_Percent = 50%.
Addres_Set_Timer_Percent_Ch4 0x0127
Addres_Set_Channel_On_0ff_1 0x0128 F$e / el bl s

res_Set_Channel_On_Off_ i Anropnma: «TPYBA» 1 «TPYBA+», Kamanor: N#1, 2, 3, 4,

OXFF-Bi COCTORHKE {3 Wenoy );
Addres_Set_Channel_On_Off_2 0x0129 0x00 — Boiy 1Ko COCTORKNE

3asopckan ycraHoska: Set_Channel_On_Off = 0x00.
Addres_Set_Channel_On_0ff_3 0x012A PerncTpni oTeeuaior sa pabory pene aKSs» cur pyLe P T AATHIKa.

lMoAcHeKwe: ecni 86iIGPaRHDII KaHan BKNIOYEH W DK 3TOM AAT4MK Ha 3TOT KaHan
Addres_Set_Channel_On_0ff_4 0x0128 He NOAKNIOUEH, T0 pene «KS» HaXOANTCA BO BKIOYEHHOM COCTOAHMM.

PermcTp yCTaHOBKM BapHaHTa anropuTiva paBoTel perynaTopa:

0x00 - anropnis «I3MEPUTEN b,

1- TPYBA».

Addres_Type_Work_Device porge | TEOL nrobumeeliyoi

0x02 — anropnw aTPYBA+»,
0x03 - anroputis «kKPOBNASAOPs.
0x04 — anroputiv s TANMEP:,
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PerucTp yCraHoBKy CKOPOCTH 0BiMeHa AaHHBIMK NO WHTEpency R548S.

CkopocT nepesavn 6ur/cex. 3HaveHue 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 ycTaHoBKa: Speed_RS485 = 0x02, 9600 Gur/cex.
PerucTp agpeca ycrponcrea 8 cetu MOD_BUS/RTU.
Addres_Number_Modbus 0x012E 3asopckas ycranoeka: Number_Modbus = 0xFF,
Pa W AKaNazoM #: 0x01...0xFF.
Addres_Teploskat_Air_Min 0x012F PerucTpe! yCTaHOBKN MUHUMANBHON I M3KCHMANBHO I TEMNePATY Pbl BO3AYXA.
Anropurm: «<KPOB/IA/LOP»,
Addres_Teploskat_Air_Max 0x0130 B“Oufuﬂ ycrfuosxa:
Air_Min=-15°C
Air_Max =+5C
Addres_Teploskat_Sens_Osad_Ch1 0x0131 PerucTpbl YCTAHOBKN UyBCTBHTENDHOCTH RATYNKOB OCAAKOB.
Anropntiw: «KPOBNA/AOP».
JinA exopoe: «010...«04»,
Juanazon Bo3moKHbIX 3Hauenni: 0...9 eguHuy.
Addres_Teploskat__Sens_Osad_Ch2 00132 3HaveHue «n — ypoBEHb MAKCHMANBHOTO YPOBHA Yy BCTBHTENLHOCTH.
3Hauenne «9» - yPOBEHb MAKCUMANLHOM YYSCTBITENLHOCTH,
3aeopckas ycranoBka: Sens_Osad = 0x05.
Addres_Teploskat_Sens_Water_Ch1 0x0133 ParucTpei yCTaHOBKM YyBCTBHTENLHOCTH A3THHKOB OCAAKDB.
Addres_Teploskat_Sens_Water_Ch2 | 0x0134 Anropntii: «<KPOBIA/AO P,
Addres_Teploskat_Sens_Water_Ch3 | 0x0135 R
Auanazon i YPOBHA UyBCT TH:0x00.,.0x09.
3uavenue «0» ~ ypoBeHb MAKCHMANBHOTO YDOBHA 4y BCTBHTENBHOCTH.
Addres_Teploskat_Sens_Water_Ch4 0x0136

3HaueHue «9n — YPOBEHD MAKCUMA/IBHOM Yy BCTBNTENBHOCTH,
3aBopackas ycTakoBka: Sens_Water = 0x05.

Addres_Teploskat_Time_Delay_Ch1 0x0137 PerncTpyl 8p 3a8PHKN OT oBorpesa (Bpema forpesa).
Addres_Teploskat_Time_Delay_Ch2 | 0x0138 Anropumaa: «KPOBIIA/AOP.
Addres_Teploskat_Time_Delay_Ch3 | 0x0139. || KenanbiNe1,2,3,4.

A pazp 3havenuin: 0...180 munHyT. War nameHerus: 10 muky T
Addres_Teploskat_Time_Delay_Ch4 | 0x013A 3asoAckan ycraHosxa: Sens_Osad = 30 mukyT.
Addres_Teploskat_Sens_Osad_On_ 00138 PerncTp ycTaHoBRM o/ 0 COCTOAHMA AaTYMKOB OCIAKOB
Off_Ch1 no exopam «Q1» u «02», Anropuris: «KPOBNA/AOPs.

3Havenua:
Addres_Teploskat_Sens_Osad_On_ | o 0x00 — paryuk sbiknioer.
Off_Ch2 2 OxFF = gatunk BKNIOYEH.

3asopckan ycraHoska: Sens_Osad_On_Off = 0x00.
Addres_Teploskat_Sens_Water_On_
off_chl R s 0x0130 Permcrp yc ! COCTOAHMA AATUMKOB TANOM BOAY!

- aBl».,.«Bdn,

Addres_Teploskat_Sens_Water_On_ 0x013E S Al
Off_Ch2

0x00 — BaTUHK BBIKNIOYEH.
g:fdrces;lsTeplosht_Sens_wnec_On_ 0x013F OxFF - patumk BKnioueN.

— 3azop ye Sens_Water_On_Off = 0x00.

Addres_Teploskat_Sens_Water_On_ 0%0140 Anropuma: «KPOBNA/AOPs
Off_Chd
Addres_Teplodor_Sens_Temp_Ch3 0x0141 PerncTp ycTaHoBKY TeMnepaTypbl ANA NOAREPKAHNA OTKPLITHIX NAOW3AEH.

Anropunrm: <KPOBNA/A0P»,
Addres_Teplodor_Sens_Temp_Ch4 0x0142 Temnepatyphbie kakan: N3, Ne4 Tun gatyuka TSTO1.

3asopckan ycraHosxa: Teplodor_Sens_Temp =-5"C.
Addres_Mull_Temp_Ch1_mic 0x0143 Anpec perucrpa xp AnA paTyps,
Addres_Mull_Temp_Ch2_mic 0x0144 no exofam TSTOT, <A 12...xidn
Addres_Mull_Temp_Ch3_mic oxows | 000~ PaTypely AT

0x01 - ParTypoly 1ea Ha «10n,

0x02 - paTypbl Y TCA Ha «100s.
Addres_Mull_Temp_Ch4_mic 0x0146 Kanans: Ne1, 2,3, 4.

3asogckan ycranoska: Mull_Temp_Ch_mic = 0x00,
Addres_Mull_Temp_Ch1_420 0x0147 ARPEC PEricTpa XPAKEHUR MHOKITENS AN TeMNepaTypsl,
Addres_Mull_Temp_Ch2_420 0x0148 no xopai 4... 206A, dAlx...cAd
Addres_Mull_Temp_Ch3_420 0x0149 0x00 - 3HaYeHHe TeMNEPATY PbI YMHOKAETCA Ha «]n,

0x01 - paTypuly TCA Ha «10%.

0x02 - paTypol y 1¢s Ha «100m,
Addres_Mull_Temp_Ch4_420 0x014A

Kananw N°1,2,3,4.
3asopckan ycTaHoska: Mull_Temp_Ch_420 = 0x00.
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Addres_Delta_Alarm_Temp_Ch_1 0x0148 Appec permcrpa xp Rensrbl TYpbl NO <Neperpesy / Heporpeay» 060~
Addres_Delta_Alarm_Temp_Ch_2 | 0x014C fRepasMom obveiy;
T ) = e T Anroputiv: «TPYBA» i «TPYBA+s. Kananse: N1, 2, 3, 4.
res. _Alarm_Temp_Ch_ 3aBofcKas y¢ Delta_Alarm_Temp =30°C.

Addres_Delta_Alarm_Temp_Ch_4 Ox014E [lwanazon paspeluennb sHavenuii 0...30°C.
Addres_Manual_Ctrl_Channel_1 0x014F ABpec xpaHeHuA PerucTpa yNpPaBneHunen CoCTOAHUENM KaHana Ha NPeAMeT «DyYHOTo
Addres_Manual_Ctrl_Channel_2 0x0150 4 v

Kananbl N1, 2, 3, 4, 3Hauenna:
Addres_Manual_Ctrl_Channel_3 0x0151 000 aBToMaTHUECKOR NP - pHTMY

0x01 - pyunoe ynpasneque ¢ nomouwsbio RS485.
Addres_Manual_Ctrl_Channel_4 0x0152 3aBoackan ycTanoeka: Manual_Ctrl_Channel = 0x00.

Kpowme anropurima: «TEMNOCKAT/ 0P,

AAPEC XPaHEHWA PerucTpa ynp €oc KaHana Ha npeamer

%Py 4HOTO W 3GBTOMATHYEKOD» YIP3BNEHNUA. SHAUEHNA:

0x00 — asromaTmyeckoe ynp no P y pUTMY
Addres_Manual_Ctrl_Teploskat 0x0153 e iy

3aeopckas yeravoeka: Manual_Ctrl_Channel = 0x00.

Tonsko Ana anroputia: «KPOBNA/AOPs.

0x0154 He ncnonb3ayerca.

Peructp ycranoekn THn A3bIKa MeHIO PerynsaTopa.

3HaveHusR:
Addres_Type_L. 0x0155

iy 000 — aHr MeHIO PerynaTop

0xFF - pycckosabiuHoe MeHI0 perynatopa.

2.4.2, O6HOBNEHNE MUKPONPOTrpaMMbl

O6HOBNEHWE MUKPOMNPOrpamMmbl perynatopa temneparypbl PTM-2000 ocyLiecTBageTca Yepes Knemmbl
noaknioveHnn nHtepdeiica RS485, Homepa KOHTaKTOB Knemm: 32, 33 1 34,

[ina nporpamMmmMpoBaHnA NOHapoBATCA CneayoLne NPOrpamMmHble NPOAYKTLI M obopyaoBaHKe:
« Mporpammuoe obecnevenne Chip45boot2 GUIV1.12;
« MNpeobpazoeatens nHTepencor RS323 (USB) — RS485;
+ Qaiin NpowWmnBKN.

MocnepoBatenbHOCTL AEWCTBUIA:

1. MopknounTs perynatop Temnepatypbl PTM-2000 k npeobpazoBatento MHTep$encor ¢ MOMOLLBI
Knemm 32, 33 1 34 uHtepdeiica RS485;

2. MNpeobpazoBatenb MHTEPGENCOB NOAKIIOUUTL K NEPCOHANBbHOMY KOMMbIOTEPY;

3. MNopars NuTaHwWe Ha perynarop Temneparypbl PTM-2000.
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8. MpoBepuTb «CoeiMHEHne» NPOrpaMMbl C PEryNATOpoMm, coobuleHune — «Connected» + «3eneHblit
uHAMKarTop», Puc. 26;
9. Haxarb kHonky «Program Flashy;

4. 3anyctuTb NnporpammHoe obecneuenmne «Chip45boot2 GUIV1.12», Puc. 25;
5. YCTaHOBUTb BCE NapaMeTpbl, NPEACTaBAEHHbIE Ha PUCYHKe 25:

5.1 Homep COM nopra.

5.1 OtmeTutb RS485.

5.1 YcTaHOBUTb CKOPOCTb paboThl nopta 115200 6uT/cex. I chipdsboot2 Gl K|
6. Haxatb kHomnky «Select Flash Hexfiles», 1 Bbibpath $aitn Mukponporpammbl nocneaHein Bepcun chipd5boot2 GUI EEEE
perynatopa temneparypsl: PTM-2000_vX.X.hex*, Puc. 25 Vession 1.13 [T ]
7. Haxarb kHonky «Connect to Bootloader», PucyHok 25; Main | M e
Select COM Port ¥ Rs4es Baudate 5 Show NonStanded Baudiates
COME &l [Z0i0
COM4 i
LE:Z’-‘*‘ L’”’ a
2 Flash Healie
chip45boot2 GUI 111 [\\RT-200M_v01.4 hex [ setect Fash Heatie |
Version 1.13 mEéon oot
Main I Chlp45 Better Dretind | SMEmHﬂ!
¢ TSelectCOMPot~ 3¢ 7RS4 ) Baudets [ ShowNonStandaid Baudiates I Send This Pre-Sting Belore Conreol and wak 31090 s
——— g == = [ Gtz € Hex
Eut t to ==
Lx] 157600 i) | DisconnectBoctioader K [ Progiam Flash | 3 [ Fromam Eeponll
S 2 e e
\RT-200M_v01.4hex ) Select Flash Hexiie. J ool )
Sos i
™ SendThis Pre-Sting Before Connect and wait gmoo mises [C) chipdS GmbH & Co. KG hltp/ /vwwe. chipdS,com better embedded.
@ Asci € Hex
- Puc. 26.
[¢Connect to N [ Pogembah d [ PogemEspom]
: s
Show Communication Log
{C} chipdS GmbH & Ca XG g/ W chipdS.com batter embedded.
Puc. 25.
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10. KOHTPONMpOBaTh Ha NpeaMET «3aBncaHnsA» NPOLIECCa 3arpy2Ki NONb30BaTeNbCKon NPOrpammibl,

«Uploading» + «xenTbiit uUHANKaTop», Puc. 27;

11.Y6enTbca B OKOHUaHWKM NPOLIecca 3arpysKku — NoHas CUHARA WKana, u cooduexne «DONE! +

«3eneHbift MHAUKaTop», Puc. 28.
12. Haxmute «Start Application», Puc. 28.

13.Y6euTech, 4To Ha MHAMKaTope oTobpaxaeTca Homep Bepcun MO. MNporpavmMMpoBaHKe 2aBepLIeHo.

c 12 GUI ox
chip45boot2 GUI 111 ]
v.vm.n II“I

Main | chip45 Bt Brosns

Select COM Pt

Flash Hewlls

[QKWOM\HTZM_MEMDG\DW\HFM_M.&M Splact Fash Hedie l
Esprom Healls
| Select Esprom Mmhl
I5 Send This Pue Sting Balom Connect and wait 17997 mesc

& faci € Hex

[ DissoreectBootbuder | [ PogumBash | [ Prozam Espond
o = -

x
chip45boot2 GUI [ 111}
Version 1.13 men
e | chip45
Sutect COM Port W ASagE Baxkea  TT StowNenStandeid Baudiates
COMs ZE0a00.
CoMe b p—"
COM1 7EE00
57600
Flsth Hestle
ENWORK\AT200_NEWAPROG\Debug\Eve\AT 200M_vCT.dhex | [ SelectFlach Heute |
Eaprom Headle
sm:wnm!
I Sond T Pre Sting Baslore Connect and wat ﬂ”-"’-” oo
| @t € Hex

| Disconnect Bootloade: I Program Flash ’ ﬁm-mg.eom-_wl.
= - ] - -

S - R -
Uplostog | D ¢ x —— oo [T
Y - = - - -
[l | [etes @
(C) chipd5 GmH & Co. KG g dvemvs chipd S com Detter smbadded () chipdS GmibH & Co, K& g/ dvenn hvpd S com better embedded
Puc. 27. Puc. 28.

3. TEXHUYECKUE XAPAKTEPUCTUKA

Hanpaxenne nutanna

90...245 B, ~50...60M4.

Morpebnaeman MOUHOCTL

He 6onee 12 Br.

BbixogHble peneitHbie KaHanb!

6 KaHanos:

— 4 KaHan ynpaeneHus.
~ 1 aBapwitHbIi KaHan.
~ 1 KaHan MHANKauum.

Tok Harpy3ku pene ynpaeneHus

6A / 230B, ~50...60Tu: pene K1...K5.

Tok Harpy3ku pene anAa KaHana nHankauun

3A / 230B, ~50...60Tu: pene KO.

Tun KoHtakToB pene

HopmanbHo oTKpbITble,

KonuuecTteo KaHasoB U3MEPEHUA TemMnepaTypbl

8 KaHanos:
—4 patumk TSTO1.

YyecreurenvHblil anement DS18520

—4 curHan 4...20 mA,

Nnuna kabena nogkniouerus TSTO1

Makcumym: 100m.

[Huana3zon nsmepenna temnepatypbl TSTO1

:550C... #1255C

(3aBMCUT OT ANManasoHa n3mepeHun npeobpasosarens)

TouHOCTE U3MEPEHNA TemnepaTypbl ¢ paTynka TSTO1 0,5°C

[nuna kabena nogknioueHns curiana 4...20 mA 710 1000 meTpoB.
[uana3oH usmepenua curHana 4...20 mA =100 °C ... +600 °C
PazpagHocts AUM curHana 4...20 mA 12 6ur.

ToUHOCTb U3MEPeHNA TemnepaTypbl € curHana 4...20 mA. 0,1°C

Bbixog CTouHWKa NuTaHuA npeobpasoearens 4...20 mA

24 B/ 150 mA. (zaumra ot K3)

Harpy3ka Tokoeoro curHana 4...20 mA BcTpoenHaa.
ConpoTuBNeHNe Harpy3kn TOKOBOro curtana 4...20 mA 120 Om.
6 KaHanos:
KonuuecTeo kaHanoB M3MEePEHUA JaTUMKOB BOAbI 1 OCAAKOB 2
(N0 n [IB cooTBETCTBEHHO) TR AeTing, nca AR08
- 4 naTymnK BOAbL.
Auanasox conpotusnenuns ana nssmepenna 0 u 1B 120 KOM ... 2,2 MOM.
Yucno rpagaunii UyBCTBUTENbHOCTH AaTYWKa BOAbI U OCAKOB 9 rpagaumii
Konuuecteo ANCKPETHbIX BXOA0B 1 exoa.
Wurepdeic cesasn RS485.




I Kaa

p nHTepdeiica RS485

1000 B, nocToAHHOTO TOKa

MNpotokon ceAzn

MOD_BUS /RTU.

CkopocTb Nnepeaaun gaHHbix no nHTepdeiicy RS485

bur/cex:

2400, 4800, 9600, 14400, 19200, 28800, 38400,
57600, 76800, 115200.

ConpoTueneHne cornacoBaHWA NUHUK uHTepdeiica RS485

620 Om, 120 Om, 100 Om

Pene ynpaenenua Bce KaHanbl He 3apeiCTBOBaHbI
MO ¢ HOTCEET o CumeonbHbiit, «FSTN».
4 cTpoKK, 20 CUMBONOB.
Liger noacserkn nHaAnKaTopa Benbiin
CeyeHns NPOBOAHNKOB NOAKNIOUEHUA K Knemmam perynatopa | [10 2,5 mm?,
CreneHb 3aWuThbl Kopnyca P20
Jlnana3soH Temneparypbl aKcnayataunm +5°C ... +40°C
labapuTHbie pasmepbl 160X 90X 60 mm.

Tun KpenneHua

DIN-peiika, 35mm
Pazmep: 9 moaynen.

Lieer kopnyca

Ceetno-cepbiit Koprnyc
YepHoe ocHOBaHKe Kopryca.

Macca

He 6onee 450 r

W OTKNIOYEH.
TPYBA, TPYBA+,
Anroputmbl ynpaenesns KEORIBHOR.
Taimep,
W3amepurens.
TOUHOCTb YCTAHOBKM TEMNEPATyPbl 1°C
[anasoH TemneparypHbix ycraBok — TPYBA -100°C ... +600 °C
ABapuitHoe pene obpbiBa aaTuuKa Temnepatypbl - TPYBA Pene K5.
[nanazoH TemnepaTypHbIX ycTaBok — TPYBA+
Mo so3ayxy: | -55°C ... +60 °C
Mo nogepxHocTh: | -45 °C ... +600 °C
JT:‘:;E:?H BpemMeHU nonHoro unkna ana 100% mowHocTH — 30.... 100 MUHYT.
AgapniiHoe pesne obpbiBa AaTuMKa Temnepatypbl - TPYBA+ Pene K5.
Nuana3soH TemnepatypHbix yctaBok — KPOBNA/OP
Mo Bo3gyxy: | -50°C... +65 °C
Mo nosepxHoctu: | -20°C ... +20°C
[nanasoH pabotbl Talimepa 3aiepXKn BbIKAIOUeHUs oborpeea | 0 ... 180 MUHYyT.
Bpe;ma NPEABAPUTENHOTO NPOTPEBa NPy BXOAE B YCTAHOBNEH- | . o MUHYT.
HbIll ANANA30H TeMnepaTyp No BO3ayXy
Kanan nnaukauuu pexuma «Otraitkan Pene Ko.
Pene ynpaeneHnA 30Ha aHTuo6neaeHeHnA Pene K1...K4
Pene gnanazoHa Bo3ayxa Pene K5
[nanasombl ycraHoBNEHUA NapameTpos — Taimep
Ananason nonHoro uukna: | 10 ... 100 munHyT.
MpoueHT yctaHoBAEHHOM MowHocT: | 10.,.. 90 %.
8 KaHanos,

Konuuectso KaHanos nsmepeHns Temneparypbl - Usmepurens

4 kaHana patymka TSTO1
4 kaHana paTuuka 4...20MA.
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4. MEPbI BE3OIMACHOCTHU

MoaknioueHne perynatopa TeMnepaTypbl AOMKHO MPON3BOANTLCA KBANUPULIMPOBAHHBIM MIEKTPUKOM.
Bce paboTbi 10 MOHTaXKY 1 NOAKMIOUEHUIO PEryNIATOPa TeMNeparypbl Clieflyet NPOBOAUTH NPK OTKIIIOUEH-
HOM HarnpsKeHu NUTaHNs.

5. TEXHUYECKOE OBCNYXUBAHUE

TexHuueckoe oﬁcny»msaune Perynaropa npoBOANTCA He peXe OAHOIo pasa B rof M 3aK/iYvaeTcs B KOH-
Tpone aNeKTpuUecKnx COoefIMHEeHWI, a Takxe yAaneHns Nbian U rpsasu C KNieMMHbIX KOHTaKTOB perynaropa.

Mpw ycTaHOBKE perynatopa v Npu NPoBeAeH!N TEXHUUECKOTO 0BCTYKNBaHNA HEOBXOANMO OTKITIOUNTD
perynstop ot ceTu. [ofgKnioueHne, HaCTPoiKa, 06CNYKUBaHWE PETYNIATOPA AOMKHbI NPOU2BOANTLCA
KBaNMPpULMPOBAHHBIMU CreLManucTamm.

6. TPAHCNMOPTUPOBKA U XPAHEHUE

6.1. Perynatop temnepatypbl PTM-2000 fonyckaetca TpaHCnopTupoBaTb BCceMmu BUiamm TpaHcnopra B co-
OTBETCTBUM C NPaBUNamMu, AENCTBYIOLUMMUN Ha KOHKPETHOM BUfle TPaHCMopTa, ¢ cobtofleHnem ycnoBuia
TpaHcnoptuposaHus rpynnel C no FOCT 23216-78.

6.2. Perynatop Temnepatypbl PTM-2000 gomkeH XpaHUTbeA ¢ cobnofeHnem ycnosui xpaHenus 2 (C)

no FOCT 15150-69.

6.3. TpaHCNOPTUPOBKa W XpaHeHWe perynatopa temneparypbl PTM-2000 A0MKHO NPOW3BOAUTLCA B LUTAT-
HoW Tape.

6.4. He gonyckaetca TpaHCNOpPTUMPOBKa Tapbl € perynatopom Temneparypbl PTM-2000 ogHoBpemMeHHO

C TPAHCMOPTUPOBKOWN aKTUBHO IENCTBYIOLLNX XMMWNKATOB, a TaKXKe C HaZlnumnem LIEMEHTHOM WK YroNibHOM
nbinn.

6.5. [pn TpaHCNOPTUPOBKE Tapbl ¢ perynatopom Temnepatypbl PTM-2000 fosxHb! 6bITb NpelycMoTpeHb
Mepbl 3alKTbI ee OT aTMOCPEPHbIX OCALIKOB, MPAMOTO CONIHEYHOTO Y PafMOaKTUBHOIO U3JlyYeHUs OT He-
NnocpeacTBEHHOIO BO3AENCTBUA Ha Hee MOPCKOW BOAbI.
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6.6. [lonyckaeTcA NpOW2BOANTb TPAHCMOPTUPOBKY Tapbl C perynatopom Temnepatypbl PTM-2000 npu
Temrepatype okpy»atowen cpefbl ot MuHyc 50 go nnkc 50 °C.

6.7. TpaHcnopTUMpOBKa perynatopa temneparypbl PTM-2000 6e3 Tapbl B cocTaBe Kakoro-nubo 6noka go-
NYCKaeTcA TONbKO MNPU YCNOBUAX, OTOBOPEHHbIX B 4.5.

6.8. MNocne TpaHCMoOpPTUPOBKKM perynatopa Temnepatypbl PTM-2000 npu oTpuuatenbHbiX TemnepaTtypax
nepep BKNOUeHNem ero Heobxoanmo ebiaepath 6e2 Tapbl B paboumnx yCNoBWAX 3KCrnyaTauvn B TeueHue
He MeHee 3 YacoB.

6.9. Npu xpaHeHun perynatopa temneparypbl PTM-2000 B cknafckux ycnosusx Temneparypa B nometue-
HUW CKnapa aomkHa GbiTb B Mpeaenax ot NAKc 5 o nnkc 35 °C n OTHOCUTENbHON BNAXKHOCTH He bonee
80% npu Temnepatype 20 °C.

7.TAPAHTUWHBIE OBA3ATENIbCTBA

MarotoruTenb rapaHTUpyeT COOTBETCTBUE perynatopa TemnepaTypbl 31eKTPOHHOro TpeboeaHmam
TeXHUYeckux ycrnoenin TY 3428-724-68134775-2012 npwn ycnoeun cobniofieHnA yKazaHuii No ycTaHOBKe,
3KCNNyaTaUnn, TPAHCNOPTUPOBKK U XPaHEHUS.

lFapaHTUHBbIA CPOK - 2 ropa ¢ AaTbl NpoAaMK.

B Teuexune I'apaHTMﬁHOI'O CPOKa NoKynatenb UMeeT NPaBo Ha PEMOHT WKW 2aMeHy u3aenva npu 06Hapy-
KEHUN HeucnpaBHoc‘reﬂ, nponzoWwenwnx Nno BUHe N2rotopuTena n Nnpu ycnoenn BbiNONHEHWA B COOT-
BETCTBUN € YKazaHMAMW PYKOBOACTBA MO 3KCUTyaTauunn.

8. CBEAEHUA O PEKTIAMALUAX

[pyY BO2HMKHOBEHNN HEMCNPABHOCTEN B TEUEHWE rapaHTUMHOIO CPOKa NOKynaTenb OMKEH He2ameann-
TeNIbHO HanpaenTb peknamaunio N2rotoBuTento.
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9. KOMIMNEKT NMOCTABKW

1 Perynatop TeMnepaTypbl 31€KTPOHHbIA PTM-2000.
2. PykoBOACTBO MO akcnnyataumy (COBMeLLEHHOe C NacrnopTom).
3. ¥YnakoBKa.

10. CBUAETENBCTBO O NPUMEMKE

Perynstop Temnepatypbl 3NeKTPOHHbI PTM-2000 Ne

Perynatop npotuen 3aBOACKME UCMNbITAHWA U NPU3HaH rOAHbLIM K 3KCryatauum.

[Jata Bbinycka 200 r. wramn OTK
Moanuch

ara npoaaku 200 _r LLiraMn marasuHa
pit POA; _
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