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Hacrosimee pykoBOACTBO MO 3KCIulyatauuu (B JajpHedieM PD) sBiseTcs IOKYMEHTOM,
yIOCTOBEPSIOIIMM TapaHTHUPOBAHHbIE M3TOTOBUTEIEM OCHOBHBIE IIapaMeTpbl U  TEXHUYECKUE
xapakTepuctuku Teruiocuerdnka CT 20 ¢ BbrumcnuTenem TemaoBoil sHeprun BT3-2 (B manbHelem
TeryoBeIuncIuTeNb). KpoMe Toro, PO mo3BojisieT 03HAKOMHTBCS C €ro COCTaBOM, YCTPOMCTBOM M
NPUHLIUIIOM DPAa0OThl, PabOTON (PYHKIMOHAIBHBIX OJIOKOB TEMJIOCYETYMKA, a TAKKE YCTAaHABIUBACT
MpaBUJIa SKCIUTYaTallil B BHIOPAHHOM PEXXUME H3MEPEHUSI.

[lepen HauamoMm paboOThl HEOOXOMMO BHUMATEIBHO O3HAKOMHUTBCS C HAacTOSIUM PO.

[lepen HauanoM 3KCIUTyaTallUM TEIIOCUETYMKA WM MPU MOCTYIUIEHUU €T0 Ha XPAHEHUE CIIEAYEeT
IIPOBEPUTH KOMIUIEKTHOCTh IOCTAaBKH, OCMOTPETb BCE COCTAaBHbIE 4YaCTH TEIUIOCUETYHMKA, MPOBEPUTH
COXPAHHOCTb U CPOKH JIEHCTBUS IIOMO.

B cinyyae nepenaun TemiocdeTyuka Ha APYroe NpeAnpUsTHE WIM B Apyrue MoApa3JesIeHus JUis
SKCIUTyaTalliy WM PEMOHTA, €ro PD moyiexxur nepegade BMeCTe ¢ mpuOOpoM.

1. Onwmcanue u pabora

1.1. Omnucanue u padora termwtocyetyrka CT 20.

[Mpunnun padoter TernocuértunkoB CT 20 ocHOBaH Ha W3MEpEeHUH O0bEMa, TEMIEpaTyphl U
JABJICHUSI TEIJIOHOCUTENS] MPU TOMOIIM BHEIIHUX TEPBHYHBIX MpeoOpazoBaresiedl W TOCIETYIOIIeM
BBIYUCIICHUH TETUIOBOM YHEPTUU ITyTeM 00pabOTKH Pe3yJIbTaTOB U3MEPEHUN BBIUMCIUTEIHHBIM OJIOKOM.

Termocuerunkn CT 20 cocTosST W3: BBEIYHCIAHWTENS TEIUIOBOM SHeprun BTD-2; komruiekTa
tepmonpeoOpazoBareneii  TII; mepBuuHbIX TnpeoOpazoBateneit pacxoma [IIP  (pacxomomepos,
BOJIOCUETUYHKOB); TIpeoOpazoBarerneit mapiaeHus [1/].

Beraucnurens  termmoBodt  sHeprum  BTD-2  obecneunmBaeT M3MEpeHHE ~ CHTHAJIOB — OT
TepMonpeoOpa3oBaresneli, MepBUYHBIX TpeoOpa3oBareyell pacxona W mpeoOpazoBareneld JTaBICHUS C
nocieayronein 00paboTKOM, HAKOTUIGHWEM, XpaHCHHWEeM, WHAWKAIlMeld Ha JUCIUIee W BbIAaded Ha
BHEIIHHE yCTpoicTBa. VI3MepeHHbIe CUTHAJBI MEPBUYHBIX MpeoOpaszoBaTeneil mpeodpasyrorcs BTD-2 B
urpoByro Gopmy.

1.1.1. Ha3nauenwue.

Tennocuetunkn CT 20 mnpegHazHadeHbl QIS HM3MEPEHUH TEIUIOBOM HHEPTHH, DHEPIUHU

OXJIQXKICHHS, TEMIIEPATYPHI, JaBJICHHS, pPacXo1a U 00bEMa TETUIOHOCHUTEIIS B CHCTEMaX TEIJIOCHAOKEHUSI.

1.1.2. XapaKTepUCTHKHU.

TemnocueTyrk TPOU3BOAMT:

- BBIYMCIICHUE Y UHIUKAIMIO TEIUIOBOM sHepruu, ['kar,

- BBIYHMCIICHUE ¥ UHIUKAIMIO SHEPTUU OXJaxaeHus, ['kai;

- M3MEpEeHHEe W HMHIMKALHUI Macchl (00beMa) TEIUIOHOCHUTENS B MOJAIOIIEM W/WIA OOpaTHOM
TpyGOMPOBOAX, @ TAKIKE OT JOMOTHATEIBHBIX CUCTUHKOB, T (M°);

- U3MEpeHHe U WHAMKAIMIO TEeMIEepaTypbl M Pa3HOCTU TEMIIepaTyp B MOJAIONIEM U OOpaTHOM
TpyOOIIPOBO/IaX M B TPYOOIPOBO/IE XOJI0IHOM BOIbI, °C;

- apXUBAIMIO TAPaMETPOB BO BHYTPEHHEH YHEPrOHE3aBUCUMON MaMSITH;

- BBIBOJ] ApXUBHBIX JAHHBIX HA IPUHTED;

- TIepeavy TEeKYIIUX U apXUBHBIX JaHHBIX HA MEPCOHAIBHBIN KOMIIBIOTEP UM BHEIIHEE YCTPOHUCTBO
yepes uudpoBoii nuTepdeiic, peaTnz0BaHHBINA Ha MOIKIOYAEMbIX MOIYIISIX CBA3H,

- BO3MOXXHOCTh CO3JaHHMs €IMHOW ceTH ¢ momompio muHTepdeiica RS485, Ethernet, GSM mus
OpraHu3aliy CUCTEMbl TUCTAHIIMOHHOTO cOopa uHpopmanmu,

- BO3MOYKHOCTD T0JICYETa TEIUIOBOI HEPTUU B PEKUME peBEPCa CUCTEMBI TEIIIOCHAOKEHUSI.

Bo3MOoXHO mpuUMeHEeHHEe Ui IBYX CHUCTEM TEIUIOCHAOXKEHUS, MOAKIIOUEHHBIX MO 3aBUCUMON WM
HE3aBHCHMOU CXEMeE.

YcrnoBus SKCIUTyaTallMK TETJI0CYETUHKA:

- TeMIepaTypa OKpy»Karolero Bo3ayxa B auanazone ot -10 °C mo + 50 °C;

- OTHOCHUTEJIbHASI BIAXXHOCTh Bo3ayxa He 6omee 80 %;

- atmMoc(epHoe naBieHue B quanaszone ot 84 klla no 106,7 klla.
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Taﬁ.lmua 1- MeTponornqecm{e XAPaKTEPUCTUKH TCIJIOCYCTUYNKA

HanmeHnoBaHue XapakTepUCTUKH 3HavyeHue
JlMana3oH u3MepeHHil pacxoa TeIIOHOCHTEIS , M°/d ot 0,012 no 10000
JlHana3oH u3MepeHuii TeMIIepaTyphl TeIIOHOCHTeNs , °C ot 0 o 150*
Jlnana3oH n3MepeHuil pa3HOCTH TeMIiieparyp, °C: ot 1 no 148
Jlnana3zoH U3MEPEHUH TeMITEPaTyphl BOJIbI WITH
TeMIIepaTypbl OKPYKAIOILIeH Cpe/Ibl ot -50 o 150
JOTIOJIHUTEIBLHBIM TepMoInpeoOpazoBaresuem, °C
JnanazoH usmepeHuit IlaBJIeHI/Iﬂl, MlIla or0no 1,6

[Ipenensl nomyckaeMoii OTHOCUTEIBHOM NOTPEITHOCTH
HU3MEPHUTCIIBHOI'O KaHalla KOJIMYECTBa TGHJ’IOTI)IZ, %:

— JUTSI 3aKPBITBHIX CHCTEM TEIIOCHAOKEHHUS +(2+4-Atn/At+0,01-Qs/Q)

— JIJIS1 OTKPBITBIX CHCTEM TETIOCHA0KCHHUS B cootBercTBuu ¢ OCT P 8.728-2010
[Ipenensr gomyckaemMoit a0COTIOTHOM MOTPEITHOCTH

W3MEPEHUH TeMIepaTyphl TemonocuTens’, °C +(0,6+0,004-1)

[Ipenensr gomyckaeMoi OTHOCUTEIBHON MTOTPEIIHOCTH

M3MEPEHUH pacxo/ia g06’I)€Ma) TETIJIOHOCUTEINS B +(2+0,02-QB/Q) mm +(1+0,01-QB/Q),
nuarna3zoHe pacxo0B” Qmax/Qmin=>50, % Ho He Oonee £5,0 %
[Ipenensl nonmyckaeMoil MPUBEICHHOW MOTPEITHOCTH

M3MEPEHUH N30BITOYHOTO JaBJICHUS (OT AUarma3oHa +1,0

n3Mepenuit), %
[Ipenensl nomyckaeMoil OTHOCUTEIIBHOM MOTPENTHOCTH
M3MepEeHU HHTEPBAJIOB BpeMeHH, %o
[Ipumeuanue:
! B cooTBeTCTBHM ¢ OnMCaHWeM THMa (cm. Tabmuner 1...4);
2 B COOTBETCTBHH ¢ METOIMKOI OCYIECTBIICHHS KOMMEPUYECKOTO yUeTa TeIIOBON SHEpIHH,
teruioHocutens (mpuka3 Muncrpost Poccuu Ne99/mp ot 17.03.2014 1.);

At — u3MepeHHOe 3HaYeHNEe PA3HOCTH TEMIIEPATYP B TOIAIOIIEM U 0OpPaTHOM TPYOOTIPOBOIAX;
Aty — HaMMEHbIIIee 3HAYCHUE Pa3HOCTH TEMIIEPATyP B IMOJAIONIEM U 0OpAaTHOM TPYOOIIPOBOAAX;
Qg — BepXHUI MpeECI U3MEPEHHS PacX0/1a TEIJIOHOCUTEIIS;
Q — u3MepeHHoe 3HaYCHUE PACcX01a TeTNIOHOCHUTEIIS.

* - B 3aBUCHMOCTH OT JIMANa30Ha TEMIIEPATyp TEIJIOHOCUTENSI MOTYT OBITh IPUMEHEHBI Pa3JIMYHbIC
THITBI IEPBUYHBIX TIpeoOpaszoBaresneil pacxoaa.

+0,05

Tabauna 2 - OcHOBHbIE TEXHHYECKHE XaPAKTEPUCTHKH TEMJI0CYeTYNKA

HanmeHnoBaHue XapakTepUCTUKH 3HaueHue
Temnonocureib Bojza no CaulluH 2.1.4.1074-01
PaGouue ycnoBusi npuMeHeHHUS:
— TeMIiepartypa okpyxarouen cpeasl, °C ot -10 mo +50
— OTHOCUTEIbHASA BJIAXKHOCTD, % ot 30 mo 80
— arMocdepHoe napienue, klla ot 84,0 no 106,7
Ycnous xpanenus BTO-2:
— TEMIIEpaTypa OKpyxarouei cpensl, °C ot —25 no +50
— OTHOCUTEJIbHAS BIIAXKHOCTb, %0 oT 5 10 95 (6e3 KoHIeHcaTa)
— atMoc(epHoe naBieHue, klla ot 84,0 1o 106,7
YcrnoBus XxpaHeHUs! TPOYHX MEPBUYHBIX MpeoOpa3zoBaTeNei: B COOTBETCTBHMH C OITUCAHUEM THIIA
Hanpsoxenne nuranus BT2-2, B, He Gonee
— OT JINTHEBOM OaTapeu 3,6
— OT BHEIIIHET0 NCTOYHMKA ITUTaHUS 5 unu ot 9 g0 24
[ToTpebnsembrit Tok BTD-2 (Tok mokost), MKA, MeHee 250
Macca, kr, He OoJyiee 0,4
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— BTD-2K 0,7
— BTD-211 B COOTBETCTBHUH C ONMCAHUEM THUIIA
— IIEPBUYHBIX MpeoOpa3zoBaTesell pacxoaa B COOTBETCTBUU C OMIMCAHUEM THIIA
— TepMonpeoOpasoBareneit B COOTBETCTBUU C OTIMCAHUEM THIIA
— mpeoOpazoBaTeneil JaBICHHUS
["abaputHbIe pa3Mepsl, MM, He OoJiee
— BTD-2K
— BTD-211
— IEpBUYHBIX peoOpa3zoBaTeell pacxoaa
— TepMonpeoOpazoBareneit
— mpeoOpazoBaTeNell JaBICHHUS

90x115%55
120x170x55
B COOTBETCTBUU C OIIMCAHUEM TUIIA
B COOTBETCTBUU C OIIMCAHUEM TUIIA
B COOTBETCTBUU C OIMCAHUEM TUIIA

TemnocyeTynk OTHOCHTCS K BOCCTAaHABIMBAEMBIM, PEMOHTHPYEMBIM, MHOTO()YHKIIHOHAILHBIM
U3JICTIHSIM.

TerurocueTyrK U3rOTOBJICH B COOTBETCTBUU C TeXHHUYeCKUMU ycinopusmu TY 26.51.70-009-06469904-
2019.

1.1.3. Cocras.

Termocuerunkn CT 20 cocrosST W3: BBEIYHCIAHWTENS TEIUIOBOH dHeprun BTD-2; komruiekTa
TepMmoripeoOpazoBareneit  conpotusienus TII; mnepBuuHbIX mpeoOpazoBareneit pacxona [ITIP
(pacxomoMepoB, BOJOCUETYMKOB); mpeoOpazoBateneid maBienus [1]] (ecnm mommep:kuBaeTcss MOJENBIO
BBIYUCITUTEIS). .

Berumcnurens  temioBodd  sHeprum  BTD-2  o0ecmeunmBaeT  M3MEpEHHWE  CHUTHAJIOB  OT
TepMonpeoOpa3oBaresnieli, MepBUYHBIX TpeoOpa3oBaTeneil pacxojna W mpeoOpazoBareneld JTaBICHUS C
rnocieayroneid o0paboTKOM, HAKOIUICHHWEM, XpaHEHHWEeM, HWHIWKAIMed Ha AuCIUIee W BBIJAYeH Ha
BHEIIIHUE yCTpoicTBa. MI3MepeHHbIe CHUTHAIBI MEPBUYHBIX MpeoOpa3oBaTeneii mpeodpasyrorcs BTD-2 B
urppoByto popmy.

PacxomoMepbl WM BOJOCUETUMKH, BXoAsmme B coctaB Temiaocuétunka CT 20, umeror
HOPMHUPOBAHHBIN UMITYJIbCHBIN BBIXOHOW CUTHAI.

[IpeoOpa3zoBaTenssiMu aBIEHUS SBJISIIOTCSA (YHKIIMOHAJIBHO 3aKOHYCHHBIMH YCTPOWCTBAMH C
HOPMHUPOBAHHBIM BBIXOJHBIM CUTHAJIOM IMOCTOSHHOTO TOKa OT 4 10 20 MA. ¢ Auamna3oHOM JIaBJICHUS B
npeaenax (0 — 1,6) MIla (ecinu moaep>XkuBaeTCss MOACIBIO BEIYUCITUTES).

N3mepenne  Temmeparypbl — TEIJIOHOCHUTEIS  OCYIICCTBISIETCS  NyTéM  HM3MEPEHHs  Ha
TepMonpeoOpa3oBaTeNsax IMaJeHUs HANPsHKEHHS, MPOMOPIMOHAIBLHOTO W3MEPEHHOW TemIiepaType, Mpu
MPOTEKAHUM YEPEe3 HErO MOCTOSTHHOTO TOKA 3aJaHHOU BEJIMYHHBI.

Tennocuetunku CT 20 umeror cranmapTHbie uHTepdericel RS-485, RS-232 wmm USB  nmns
nepeaadr JaHHBIX Ha KoMmmbloTep. Hanumane natepdericoB onpenensercs MoauduKaueid BBIYUCIATE.
Momudukamuu tertocueTdynkoB CT 20 paznmuyaroTcs MOIU(PUKAIUIMHA BEIYUCIUTEICH TEIIOBOM
sHeprun BTD-2 u npencrasnensl B Tabauie Tabmuia 3. Tunsl nepBuUHbIX TpeoOpa3zoBartenei
TEeMIIepaTyphl, pacxoja U JaBJICHUs, IPUMeHseMble B cocTaBe TerocueTunkoB CT 20, yka3zaHbl B
tabimuax Tadonuna 4 — Tabnuma 6.

Tabéanua 3 -Moandukauuu BbIYUCINTE el Tem1oBoii yHeprun BTI-2

Moudukanus Terocyetunka CT 20 p .

CT 20 IM ‘ CT 20K | CT 20 K-M ErUCTPAIIMOHHBIA HOMED B
v = I'ocpeectpe CU

Berurcaurens TermioBoi sneprun BTD-2 (oaHa u3 Moqudukariii)

I114x K1 KIM

I114xM K2 K2M

5% 3 : 78082-20

I115xM - -
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Tadauna 4 —Tunsl TepmonpeodpasoBarteaeit TII

HaumenoBanue u tun CU HO;:;?}%?;?Z??;);HCH
KommnekTsl TepmonpeodpasoBareneil conporusiieHus miartnHoBelx KTCIITBX-B 24204-03
Tepmomerpsl conpotusienus (TepmonpeodpazoBarenu conpotusnenus) ATC 28354-10
TepmonpeobpazoBarenu conpotusienus miatnHossie TCITTBX 33995-07
KommnekTsl TepmonipeodpaszoBareneit conpoTusieHus miaatuHoBeIX KTC-b 43096-15
KoMIuIeKkTsl TepMOMETPOB CONPOTHBIICHHS TUTATHHOBBIX THIa Pt 500 46019-10
KoMIuteKkTsl TepMOMETPOB CONPOTHUBIICHHS U3 TUITATHHBI TEXHUYECKUX Pa3HOCTHBIX 46156-10
KTIITP-01, KTIITP-03, KTIITP-06, KTIITP-07, KTTITP-08
KommuiekTsl TepMonpeoOpa3oBaresieil CompoTHBIICHH mIIaTHHOBBIX Pt 500 76693-19
Tabdauna 5 — Tunsl nepBUYHBIX Npeodpa3oBarelieil pacxoaa IIITP
PerucrpanmonnsIii
Haumenosanue u tun CU HomMmep B ['ocpeectpe
cu
[TpeobpazoBatenu pacxosa sekTpoMaruutTHeie [IPOM 17858-11%
PacxomomMepbI-cueTunku )KUIKoCTH yabTpazBykossie US800 21142-117
Cuerunku Bojs! ynbTpa3BykoBeie MPBUKOH CB-200 23451-13”
Pacxonomepsi-cuetunku ynpTpasBykoBsie B3JIET MP 28363-14"
[IpeobpazoBarenu pacxoja dnekTpoMarautTHeie Mactep®doy 31001-127
Pacxomomepri-cueTunku X0JI0qHOM 1 ropstuer Boapl BCO 32075-1179
CueTunkH KpblUIbYaThle OJTHOCTPYHHBIE X0J104HOM U ropsiyeit Boast OCBX u OCBY 32538-11
(OCBY)
CueTunkH X0J10THOH 1 ropstaeit Bogsl BCKM 90 32539-11
Cuetunku TypOuHHBIE X0J0H0HK U Topsiueit Boapl CTBX u CTBY (CTBY) 32540-11
Cuertuuku xonoanou u ropsiueit Boasl BCXH, BCXHa, BCT'H, BCTH 40606-09
(BCTH-40...BCTH-250)
Cuerunku xonoauoi u ropsaeit Boasl BCX, BCXn, BCI', BCI'a, BCT 40607-09
(BCT-25, BCT-32, BCT-40)
PacxomoMepbI-cueTunKy JKUIKOCTH yiabTpasBykoBbie KAPAT 44424-107
PacxomomMepbi-cueTunKH JKUIKOCTH yiabTpa3BykoBbie KAPAT-520 44424-12°)
Pacxomomeps! ynbTpazsykossie UFM 3030, UFM 3030-300, UFM 500-030, UFM 48218-112
500-300 (UFM 3030)
Cuerynku TeroBoit s3Hepruu ¥ Bojasl ULTRAHEAT T 51439-12%
Cuertuuku xosioaHou u ropsiueit Boasl BCX, BCXn, BCT', BCI'g, BCT 51794-12
(BCT-15, BCT-20)
Cuetuuku BoJipl MHOTOCTpYHHBIE [Tynbcap M, [lynscap MM (Ilynscap M) 56351-14%
Cuerunku Boabl KpblibuaThie yHUBepcasibHble BCKM 90 «ATJIAHT» n 61032-152
OCB «HEIITYH»
Cuerunku Boapl Typounasic BCXH, BCXHn, BCT'H, BCTH 61401-15
(BCTH-40...BCTH-250)
Cueruuku Bojsl kpelibuatbic BCXH, BCXHa, BCT'H, BCI'Ha, BCTH 61402-15
(BCTH-25, BCTH-32, BCTH-40)
Cuetunku BoJbl ofHOCTpyHHBIE «Ilynbcap» 63458-16°
CuéTumnku X0JIOJHOM U ropsuel BoAbl KpbuibuaThie ogHocTpyiiHbie OBCX, OBCXp, 69423-172
OBCI, OBCI'n, OBCT
ITpeobpazoBarenu pacxosa anekTpoMarauTHele Mactep®ioy 73383-18”
Cuetunku BoJibl yabTpa3BykoBele «Ilynbcapy 74995-19°
Cuerunku BoJbl TypOUHHBIE «Ilynbcap» 75446-19°
IIpeoOpazoBarenu pacxona Sharky FS 473 75731-199
Pacxonomepbi-cueTunku XosoqHoN U ropsyert Bogasl BCO M 77753-20%
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ITpeob6pazoBarenu pacxona Buxpensie BIIC \ 78168-20”

1 - peructpanmoHHbIi HoMep B PenepanbHOM HHOPMAMOHHOM (DOHAE 10 00eCTIEYeHHIO

€IMHCTBA U3MEPEHUN.

2 — peKOMEHAYIOTCsI K IPUMEHEHHIO B CUCTEMaX TEIIOCHAOKEHUSI.

Ta6auna 6 — Tunsl npeodpa3oBaresieii gaBjaenus 1]

Perucrpanmonublit
HaumenoBanue HOMED B
I'ocpeectpe CU

Jarauku nasienns 1]] 26818-15
[Ipeo6pazoBarenu gaBieHus m3mepurensHpie OT-1 39674-08
[Tpeo6pazoBarenu n3opITouHoro napaeHus [1/1-P 40260-11
[IpeoOpazoBarenu nasaenus [IITBX-1 43646-10
[TpeoOpazoBarenu gaBnenus usmeputenbabie CATIOUP-22EM 46376-11
Jlatuuku nasnenust Merpan-/5 48186-11
JlaTarku H30BITOYHOTO JTABIICHUS C AIEKTPUIECKIM BBIXOIHBIM CUTHATIOM 55028-13
JJIM-03T-AN
Jlatunku naBienus TeHzope3nctTuBHbie APZ 62292-15

VYcnoBus skcrutyaTanuy GyHKIIMOHATBHBIX OJOKOB TEIUIOCYETYHMKA — B COOTBETCTBUHU C TPEeOOBaHUSIMHU
WX KCITyaTaIMOHHON JOKYMECHTAIIHH.
[Ipu 3akaze TeriocyeTynKa JOHKHO ObITh YKa3aHO:

- ycioBHOE o0o3HayeHue TerocyeTunka u Ne TV

-MoIu(UKaLKs BEIYUCITUTENS TETUIOBOM SHEPTUu;

- TUIIBI IEPBUYHBIX MTpeoOpa3oBareneil pacxoaa, KOJIUYEeCTBO, LIEHa UMITYJIbCa,;

- TUI ¥ KOJIMYECTBO TEPMOIIpeoOpazoBareneld COpOTHBICHHS (KOMIUIEKTOB);

-THII U KOJIMUECTBO MpeoOpa3oBarTesneil 1aBieHus;

ITpumep 3anucu TeMIOCUYETYUKA [IPU 3aKa3e:
CT201IM TY 26.51.70-009-06469904-2019

1.

2.

3.

4.

Buiuucaiumens mennosoti snepeuu BT3-21114 M ¢ modynem MCBII USB, omxpuimas cucmema
MenI0CHAOIICEH U,

Pacxooomep-cuemuux xonoownoii u copsueti 600t BCO M BU 485 /[y50, yena umnynvca 100
a/umn. — 2 wm. TY 26.51.63-007-06469904-2019;

Komnnexmor mepmonpeobpazosameneii conpomusnenus niamunogvix Pt500 — I komnnexm TY
TV 26.51.51-008-06469904-2019

IIpeobpazosamensv oasnenus ITJ[TBX-1-02 (sepxnuii npeden 1,6Mlla, evixoonou cuenan 4-
20mA, knacc mounocmu 0,5%

KoMInUIEKTHOCTE MOCTaBKH TEINIOCUYSTUHNKA JOJDKHa COOTBETCTBOBATDH Ta6J'II/II_[C Ta6J'II/II_Ia 7

Tadaunna 7 — KoMIIeKTHOCTh CpeACTBa U3MepeHui

HanMmenoBanue O06o03Hauenne Koauuectso
TemmocueTunk™* CT 20 1 mT.
[Tacnopr 26.51.70-009-06469904 I1C 1 7K3.
PykoBozcTB0 110 SKCTIyaTaIH] 26.51.70-009-06469904 PD 1 5K3.

(B DJIEKTPOHHOM BH/JIE)

MeTtomka moBepKu™® 26.51.70-009-06469904 MI1 1 »oKx3. Ha
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MIaPTHUIO

3KCHHyaTaL{I/IOHHBI€ JOKYMCHTBI Ha

- 1 3K3.
CI/I BXOAIIIHUE B COCTAB TCIIJIOCUCTUUKA

* - KOMIUIEKTHOCTbH OTPEACIIAETCs IOTOBOPOM Ha MOCTABKY.

I[Ipumeuyanue: KONMMYECTBO TMEPBUYHBIX IMpeoOpa3oBaTenell pacxoaa, TeMIlepaTypbl, AABICHUS OIMPEACISIIOTCS
Mo (HKaNKEH NCTIOIE3YEMOT0 BEIYUCITUTENS, YKa3bIBACTCS MIPH 3aKas3e.

1.1.4.  VYcrpoiictBo u pabdora.

TemnocyeTynK OCYIIECTBIIICT: M3MEPEHHE pacxoja Boibl (00beMa, MacChl) - CYCTYMKAMH BO/IBI,
pacxoioMepaMH-CUETUNKAMY; TEMIIEPATYPbI TEIUIOHOCUTENST  —  TepMolpeoOpa3zoBaTensiMu
CONpOTHUBIIEHUS B MOJaroIleM M (WiaM) OOpaTHOM TpyOONpOBOJAX CHUCTEM TEIUIOCHAOKEHUS W
OXJIAKJCHHUS; ONPEJIeICHHE TEIJIOBOW SHEPTUU U APYTUX MapaMeTpoB TEIJIOHOCUTENS IyTeM o0paboTKu
Pe3yJIbTaTOB U3MEPEHUN TEIIOBBIUMCIIUTEIEM.

B 3aBucuMocTH OT 3aka3a BBIOMpPAETCS TUI TEIUIOBBIUMCIMTENS, a TAK)KE KOJIMYECTBO CUETUYMKOB
BOJIbI, PacX0JOMEpPOB-CUETUUKOB, TEPMOIIpeoOpazoBareneii CONpOTUBICHUS W JaTYUKOB JABJICHUS,
o0ecreunBaroIIMNX OINpeIeIeHHE TEII0CYETYUKOM BCEX TPEOYyEMbIX MapaMeTPOB.

1.1.5. Cpencta u3MepeHUs, UHCTPYMEHT U IPUHAJICKHOCTH.
[Ipy MoHTaxke mepBUYHBIX MpeoOpa3oBaTesiel MPUMEHSETCS HHCTPYMEHT U 00OopyaoBaHUE,
yka3zaHHoe B PO Ha HuX.

1.1.6. MapkupoBka u MI0OMOUpPOBAHUE.
MapxkupoBka (pyHKIIMOHAIBHBIX OJIOKOB TEIUIOCUYETUYMKA JIOJDKHA COOTBETCTBOBATh TPEOOBAHMIM
WX DKCIUTyaTallMOHHOW JOKYMEHTAIIUH.
3HaK YTBEPXKJEHUS TUIMA HAHOCUTCS HA TUTYJIBHBIM JIUCT TMAcoOpTa TEIUIOCUYETUYHKA
TUNIOTPadCKUM CIIOCOOOM.
Howmep Tenocueryrka COOTBETCTBYET HOMEPY TEIIOBBIYHCIUTES.
MapkupoBKa TEMJIOBBIYUCIUTENS JOHKHA COJIEPIKATh!
-3HaK yTBepxJeHus Tumna B coorBeTctBuu ¢ [1P 50.2.107;
-TOBAPHBIN 3HAK MPEANPUATUA-UITOTOBUTEIIS;
-0003Ha4YE€HHE TETIOBBIYUCIUTEIS;
-THI TETJIOBBIYUCTUTENS;
-HOMEp TEIIOBBIYMCIUTENS U TOJ] U3TOTOBIICHUS TETNIOBBIYUCIUTENS;
-JIMarazoH Pa3HOCTH TeMIIepaTyp.
Ha TpancrnoptHO# Tape AOKHBI ObITh HAaHECEHBI HECMBIBAEMOU KpacKOW, KOHTPACTHOW LIBETY
Tapbl, OCHOBHBIC, JONOJHUTENbHbIE M wuHPopManuoHHble Haanmucu no ['OCT 14192, a Takke
MaHUIYJISIIUOHHBIE  3HAKH, cooTtBeTcTBytome Haanucu: "OcrtopoxkHo-xpymnkoe!", "Bepx, He
kaHnToBath!", "boutcs ceipoctu’.
[1nomOupoBaHUEe COCTaBHBIX YacTel TEIUIOCUETYMKA IPOU3BOIUTCS B COOTBETCTBHH C TPEOOBAHUSIMHU
UX SKCITyaTallMOHHON JOKYMEHTALIUU.

1.1.7.  VYmnakoska.

TemocueTynku  cleyeT YHNAKOBBIBAaTh B 3aKPHITBIX OTAIJIMBAEMBIX TMOMEIICHUSX TIpU
TeMrneparype okpyxaromero Bozayxa oT 15 °C no 40 °C u otHOocuTenbHOM BiaxHocTu A0 80 % mpu
OTCYTCTBHH B OKpYXAIOIIEeH cpe/ie arpeCCUBHBIX Ta30B, MApPOB U 3aIbLICHHOCTH.

B kaudecTBe Tapbl JOKHBI MPUMEHSTHCS YHNAKOBOYHBIE KOPOOKH W JIEPEBSIHHBIC SIIUKUA WIH
KOHTEUHEPHI.

B kauecTBe aMOpPTU3ALMOHHBIX MAaTEPHAIOB, HCKIIOYAIOIIUX BO3MOXXHOCTh IE€pEMEIECHUS
W3JIeNHsl BHYTPU Tapbl, TOJDKHBI IPUMEHSTHCS IPEBECHAs CTPY)KKA MM OyMakHasi MaKyaaTypa.

B kaxnayro TpaHCHOpPTHYIO Tapy JOJDKEH OBITh BIIOKEH YIIAKOBOYHBIM JIMCT C YyKa3aHHEM
HAaUMEHOBaHUS M OOO3HAYEHHS TEIUIOCUETYHKA, €r0 COCTaBa, JaThl YIMAKOBKA U TOAMKMCH JIMIIA,
OTBETCTBEHHOTO 3a YIaKOBKY.

Macca GJI0KOB TEIJIOCYETUYNKOB B YIIAKOBKE HE O KHA mpeBbimath 200 Kr.

DKcIuTyaTaluoHHasl JOKYMEHTAIHsl JOJHKHA OBITh yJIO0KE€HA B MAKET U3 MOJUATUICHOBOH TUIEHKU
o 'OCT 20354.
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KoncepBamus npubopa nposoautcss B coorBerctBuu ¢ I'OCT 9.014 mnst rpynnbsl u3fenui:
cueTyuk |-3; Temnoseruuciautens -lI- 1.
BapuanTsl 3anmuThl: cuetynk B3-15; remmossruncnurens -B3-10;
XpaHEeHHE TEMJIOCYETUNKOB B YIIAKOBKE JOJDKHO COOTBETCTBOBATH yciaoBusAM xpaHeHus 3 ['OCT

15150-69.

1.2. Onucanue u pabora coctaBHbIX yacTeil Terocuetunka CT 20.

1.2.1. OOuue cBeaeHus

[Mpuanun padoter TerocyéTunkoB CT 20 ocHOBaH Ha W3MEpPeHHH 00BEMa, TEMIIepaTypbl U
JABJICHUSI TEIJIOHOCUTENSl MPU TOMOIIM BHENIHUX MEPBUYHBIX MpeoOpa3oBareneil W MOCIETYyIOIIeM
BBIYUCJICHUH TEIUIOBOM SHEPIUM W DHEPTUU OXJIAKICHUS IMyTeM OO0paOOTKU pPE3yIbTaTOB U3MEpPEHUU
BBIYUCITUTEIBHBIM OJIOKOM.

Termocuerunkn CT 20 cocrosST W3: BBEIYHCIHWTENS TEIUIOBOH dHeprun BTD-2; komriuiekTa
TepMmomnpeoOpaszoBareneid  compoTtuBiienns TII; mepBuuHbIX mnpeoOpazoBareneir pacxoma IITIP
(pacxomoMepoB,  BOJOCYETUYMKOB);  mpeoOpazomareneit  nmaBnmenuss [IJ[.  Tumsl  mepBUYHBIX
npeoOpaszoBarteniell TeMIepaTypbl, pacxoja U JIaBJICHHs, MPUMEHIEMbIE B cocTaBe TeruiocyeTunkoB CT
20, yxa3zansl B Tabmmnax Ta6numa 4— Tabmuma 6.

Berumcnurens  termioBod  sHeprum  BTD-2  o0ecmeunmBaeT  M3MEpPEHUE  CHTHAJIOB — OT
TepMonpeoOpa3oBaresnieli, MepBUYHBIX TpeoOpa3oBarTeyell pacxojna W mpeoOpazoBareneld JTaBICHUS C
nocieayroneid 00paboTKOM, HAKOTUIGHHEM, XpaHCHHEM, HWHIWKAIMEeW Ha JUCIJIee W BbIJA4Yed Ha
BHEIIHKE yCTpoicTBa. VI3MepeHHbIe CUTHAJBI MEPBUYHBIX MpeodpaszoBaTeneil mpeodpasyrorcs BTD-2 B
1rppoByro Gopmy.

1.2.2. TlepBuuHble npeodpazoBaTeIn pacxo/ia (CYETYNKH, PACXOTOMEPHI-CUCTIUKH ).

KoHcTpykiuss w mpwHIUN JEHCTBUS TEPBUYHBIX TpeoOpasoBareneld oObema (pacxona),
MapKHpOBKa, IJIOMOMpPOBaHMWE, YNAKOBKA TMOAPOOHO TPHUBEACHHI B TMpUJIaraéMod K HUM
AKCIUTYaTal[MOHHON JTOKYMEHTALIUU.

PacxomoMepsl uin BOJOCUETYMKH, Bxoxdiide B cocraB Ttemnocuétunka CT 20, wumeroT
HOPMHUPOBAHHBIN UMITYJIbCHBIN BBIXOAHOM CUTHaN. VIMIYyIbCHBIA CHUTHA C pacxoJoMepa COOTBETCTBYET
MPOUJICHHOMY 4Yepe3 Hero o0bemy KUAKOCTH. KakqoMmy HMITynbCy, MOJYYEHHOMY C pacxoJoMmepa,
COOTBETCTBYET BEIMUYMHA MPOIJEHHOrO uepe3 Hero oobeMa BOJbl B JIUTpax. 3HaueHue o0bemMa Ha OJIUH
UMITyJC B 3aBUCHMOCTH OT JMaMeTpa pacxoJoMepa pa3InyaeTcsl U yKa3bplBaeTcsd B IAclopTe Ha
pacxojoMep, a TakkKe Ha JOTHKETKE pacxojoMepa. 3HAUEHHE Beca HUMIYIbCa YKa3bIBaeTCs C
Pa3MepHOCTHIO JTUTP HA UMITYJIbC WJIM UMITYJBC Ha JIUTP B 3aBUCUMOCTH OT MOJU(UKAIIUU BBIYUCIATEIS.

Borauciurens TermoBoii sHeprum BTD-2 mocrtaBiseTcss ¢ 3aBOJACKON KOH(UTrypamued THra
CHUCTeMbl 3aKpbITas, pacxoJOMep Ha IoJade, Beca HMITYJIbCOB BXOJHBIX KaHAJIOB BBIUMCIUTENS
yctanoByieHbl 100 TUTPOB HA UMITYJIBC.

BHUMAHMUE BAKHO!

s obGecrieuenust mpaBuibHOM paboThl Terocuerynka CT 20, mepen Havyanom
9KCIUTyaTallil HEeoOXOauMO B KOH(UIypalMu BBIYHUCIUTENS HACTPOUTh BECa HMITYJIbCOB
BXOJIHBIX KaHAJIOB B COOTBETCTBUU C BECAMU UMITYJIHCOB MOJKIIOYAEMbIX K JaHHBIM KaHallaM
pacxoJIOMepoB, a TaKke BBHIOPaTb HEOOXOJWMBIN THI CHCTEMbI TEIUIOCHAOXKEHUS B
COOTBETCTBUU C HCHOJIB3YeMOi Ha 0O0BEKTE.

1.2.3.  KommiekTsl TepMonpeodpa3oBaTenieil COnpoTUBICHUS.

KomriexTsl TepMonpeo6pasoBaTeJIeI‘/'1 COIIPOTUBJICHU A MMpeaAHa3HAYCHbI I HU3MCPCHUMA
TEMIICpATYpbl W PA3HOCTHU TEMIICPATYP B CHCTEMAX TEIJIOCHAOKEHUSI B COCTaBE TEIIOCYETUYHKOB.
Komriext TepMonpeo6pa30BaTeﬂeI7I COIIPOTUBJICHU A COCTOHUT u3 ABYX IIJIAaTUHOBBIX
TepMonpeoOpa3oBaTesiell CONPOTUBIICHUS IOJOOPaHHbBIX B Mapy.

HpI/IHHI/IH HeﬁCTBHH TepMonpeo6pa3OBaTeneI7I COIIPOTHUBJICHUA  OCHOBAH Ha  U3MCPCHHUU
QJICKTPUYCCKOTO COMPOTUBJIICHUA IINIATUHOBOTO YYBCTBUTCIBHOTO JJICMCHTA B 3aBUCHUMOCTH OT
TEMIEPATYPHI.
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Tumnbr TepmonpeoOpa3oBaTeneil CONpOTUBICHU TpUMeHsieMble B cocTaBe TemocyerynkoB CT 20,
yKa3aHbl B Ta0nuiie 4.

CBeneHuss O  KOHCTPYKIMH  TepMomnpeoOpa3oBareieil  CONPOTHBICHHUS,  MapKUPOBKA,
IUIOMOMpPOBAaHUE, YNAKOBKa IMOAPOOHO TpPHUBENEHBl B TMPHJIAraéMol K HHUM 3KCIUTyaTalld OHHOU
nokymeHTanuu. lloBepka KOMIUIEKTOB TepMoOIlpeoOpa3oBareieii CONPOTHUBICHHUS TMPOBOJUTCS B
COOTBETCTBUU C METOJMKON MOBEPKU C MEPUOJUYHOCTHIO YCTAHOBJIEHHOW ISl JAHHOI'O THIIA CPEICTBA
H3MEpPEHUs.

KoHcepBarus TepmoripeoOpazoBareieid COMpOTHBICHUST MpoBoauTcss B cooTBercTBUU ¢ ['OCT
9.014-78 nmns rpynmsl U3ENHiA: - TepMonpeoOpa3oBatTenu conporuBieHus - |11 - |; BapuaHThl 3amuThI -
B3-10; BapuanThl BHyTpEeHHEH ymakoBku: - BY-6.

BHUMAHMUE BAKHO!

l s obecrieueHust mpaBuibHOUM paboThl Terocuetunka CT 20, HeoOxXomumo mpu
e KOMIUIEKTAI[MH YYUTHIBATh, YTO BBIYHCIHTENb TEIUIOBOW »sHeprun BTD-2, Bxomsamuii B
COCTaB  TEIUIOCYETYMKA MOJAJEPKUBAET  TEpMONpPeoOpa3oBaTeNd  CONPOTHBIECHUS  C
HOMHMHAQJIBHOM  cTatnueckoil  xapakrepuctuko (HCX) Pt500. Vcnonb3oBaHue
TepMmonpeoOpazoBareseit conporusierus ¢ apyroit HCX.

BHUMAHMUME BAKHO!

[Ipu ™mouTaxke terocuetdnka CT 20, mpu HEOOXOIUMOCTH HM3MEHEHHUS JUTHHBI
MPOBOJIOB TepMmorpeoOpazoBatenein conpotuienus (TC), HapanuBanue AOMYCTUMO TOJIBKO
st oboux TC BXoAsmKX B COCTaB KOMIUIEKTa, HA OJIMHAKOBYIO BEIHMYMHY. MakcuMalibHas
JutrHA 10 25M kabeneM 4x0,75 npu 4X TPOBOTHOM CXeMe MO IKITIOUEHHUS

1.2.4. TlepBuuHble MpeoOpa3zoBaTEIN JABICHUS

[IpeobOpa3zoBaTenu naBieHUs MpeaHA3HAYCHBI TSI H3MEPEHUsST N30BITOYHOTO JABJICHUS B CUCTEME
TGHJ’IOCH36)K6HI/I$I, 3HAUYCHUC H36BITO'—IHOFO AaBJICHUA B PE3YyJIbTAaTC pa6OTBI YYBCTBHUTCIBHOI'0 3JIECMCHTA
npeobpasyercsi B yHU(DUIIMPOBAHHBI TOKOBBIN CUTHAIL.

Jlst u3mepennst n30bITouHOTO MaBieHus, TerocyeTyuk CT 20 B 3aBUCUMOCTH OT MOAU(PHUKAIIAH,
MIOJICPKUBACT MOIKIIOUEHUE TTpeoOpazoBareniell JaBiaeHUs ¢ YHU(PUITUPOBAHHBIM TOKOBBIM CUTHAJIOM OT
4 mo 20MA B muanaszoHe n3osIToyHoro gasienus ot 0 no 1,6MIla

Tumnel npeoOpa3oBaTeneil naBieHus, TpuMeHseMble B coctaBe TeruiocdeTunkoB CT 20, yka3zaHbI B
Tabsure 6.

CBeneHHsT O KOHCTPYKIMH TIpeoOpa3oBaTelield  JaBJICHHS, IOJKIIOYEHHUE, MapKHUPOBKA,
IJIOMOMpPOBAaHME, YIIAKOBKA TMOJAPOOHO NPHBEACHBI B MpUIaraeéMoil K HHUM OKCIUTyaTallMOHHOM
nokymeHTanuu. [loBepka mpeoOpa3oBaresneil JaBiCHUS IPOBOJMUTCS B COOTBETCTBUU C METOJIUKOM
MTOBEPKH C MEPUOTUYHOCTHIO YCTAHOBJIICHHOM ISl JAHHOTO THITA CPEACTBA U3MEPEHUS.

BHUMAHMUME BAXKHO!
l Jns obecriedenust mpaBuibHON paboThl Termnocderdynka CT 20, HeoOXoauMO mpu
H KOMIUICKTAIlMd YYWUTHIBaTh, YTO BBIYMCIUTENb TEIUIOBOM sHepruu BTD-2, BXxomsmuii B

COCTaB TEILIOCYCTUYMKA IOAICPIKUBACT MPeoOpa3oBaTe/IM JABIICHUS C TOKOBBIM BBIXOJIOM 4-
20MA B muamnazone aaeinenus ot 0 go 1,6MlIla. Mcnonb3oBanue npeoOpa3oBaTeieit ¢ Apyrum
3HAUYEHUEM BBIXOJIHOTO CHUTHAJIa WJIM C JPYrUM pabOyuM JMara3oHOM JaBJICHHUS
HEJOMYCTUMO.

1.2.5. Beraucautens TemioBoi 3Heprun BTO-2

1.2.5.1. OOmmme cBeneHus
Boraucnurenu ternoBoil sHeprun BTD-2 npeanazHadeHsl Ui U3MEPEHUH M MpeoOpa3oBaHUit
CUTHAJIOB OT MEPBUYHBIX H3MEPUTENBHBIX IpeoOpa3oBaresiell mapamMeTpoB H3MepseMOl cpeiabl B
3HA4YEeHHUsI COOTBETCTBYIOUINX (PU3NYECKUX BEIUYMH C MOCIEAYIOIIUM BbIUMCIEHUEM U MHIMKAIeH
TEIUIOBOM SHEPruu, SHEPTUU OXJIAXKIEHU, TapaMeTpoB U pacxoa (00bema).
Boruncnurenn TtennoBoil sHeprun BTD-2 mpenHasHadeHbl Ul HMCHOJB30BAHUS B 3aKPBITHIX U
OTKPBITBIX CUCTEMAaX OTOIJICHUS, OXJIAK/ICHHUS, BOJIOCHA0KEHUS], B TOM YHCJI€ OTKPBITHIX TYIUKOBBIX.
[Tpuniun paboThl BBIYUCIUTENS TEMIOBOM 3Heprun BT2-2 cocTouT B n3MepeHuu 1 mpeoOpa3oBaHuM
CHUTHAJIOB OT TNEpPBUYHBIX H3MEPUTENBHBIX IpeoOpa3oBaTeliell MapamMeTpoB H3MepseMON Cpeibl B
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3HA4YEeHHUsI COOTBETCTBYIOIIUX (PU3MUECKUX BEITUYUH C MOCIEAYIONUM, B COOTBETCTBUHU C YCTAHOBJICHHOM
AITOPUTMOM 00paOOTKH, BEIYMCICHHEM PE3YJIbTaTOB KOCBEHHBIX H3MEPEHHIL.

Beruncnurens TeroBoit sHepruu BTD-2 BbIMONHEH B BUAE AJIEKTPOHHOTO OJOKa B TE€PMETUYHOM
IJJACTUKOBOM KoOpIlyce. BHyTpu Kopllyca pacmoJiokeHa IledaTHas IulaTa 3JIEKTPOHHOIO MOXYJs ¢
MHUKPOIPOILIECCOPOM, TUCIUIEEM, UCTOYHMKOM IUTAaHUs (IUTHEBas Oarapesl) U KIEMMHBIMHU KOJIOJKaMU
JUTS IO IKJIFOUEHUS Ka0elei.

Kabenn oT mepBUYHBIX M3MEPUTENBHBIX NpeoOpa3oBaTeneld, a Takke KaOenn CBSI3M M BHEIIHETO
MIATAHUS TOAKIIOYAIOTCA K KIEMMHBIM KOJIOAKAaM B COOTBETCTBHUM CO CXEMOW mNoaximrodeHus. Jlius
o0ecrieyeHns TepMETUYHOCTH KOPITyca BBIYMCIUTENS TEIIOBOK sHeprun BTJI-2 BBO Kabeneil B Kopiryc
OCYLIECTBJISIETCS YePe3 TEPMOBBO/IBI.

VYrpasienue paboTOil BBIMHCIUTENS TEIIOBOM »Hepruun BTD-2 ocymecTBisieTcss ¢ MOMOUIBIO
KHOIIOK KJIaBUATypbl YIIPABJICHUS Ha JIMLIEBON ITAaHENIU KOpItyca puodopa.

[IpencraBnenne nupopmanuu ocymecrsisercs nocpenctsom KK-unaukaropa.

C nenpl0 NOPEIOTBpAIEHHS HECAaHKIMOHMPOBAHHOTO JoCTyna K (YHKIUOHAIbHBIM Yy3JaM
BBIUMCIUTENS TEIUoBoW dSHeprun BTD-2, mocnemnuii mMeeT BO3MOXKHOCTH IuTOMOMpoBaHHs. MecTo
HAHECEHUs KJIeMMa — KPENEeXHbIA BUHT IUIAThl MUKPOTIPOLIECCOPA.

Beraucnurens TemnoBoit sueprun BTO-2 ocymecTBiser:

— BBIYUCJICHHE U UHAUKALMIO TEIIOBOW 3Hepruu, [ kai;

— BBIYHCIICHUE U MHIAUKALUIO SHEPTUHU OXJIaXKICHUs, ['Kai;

— HW3MEpeHHe W WHANKAIHUI0 o0beMa (MacChl) TEIUIOHOCHTENS B IMOJAIONIEM W/WIIM OOpaTHOM
TpyOOINpoBO/ax, a TaKke OT JONOJHUTENbHBIX CUYETUYHUKOB, M® WIH TOHH (B 3aBUCHMOCTH OT
MO (UKAITIN);

— H3MEpeHue U MHJUKALWI0 TeMIIepaTypbl U Pa3sHOCTU TEMIIEpaTyp B MOJAOLIEM U OOpaTHOM
TpyOOTIPOBOIAaX M TPYOOIIPOBOI€ XOJIOAHOU BOIBI, °C;

— W3MEpEHHWE W WHAWKAITUIO BpeMEHH pabOoThl BRIYUCIUTEIS TETUIOBOM sHepriun BTD-2, u;

— WHJIUKAIUIO DJEKTPUYECKOM sSHepruu (Ipu MOAKIIOYEHWH K CUETUYHMKY DSJIEKTPOSHEPTUU C
JUCTAaHIMOHHBIM BBIXOJ0M;

— mnepuojauyeckoe (UKCHPOBAHHME MApaMETPOB BO BHYTPEHHEH SHEPreTH4YecKH He3aBHUCHUMOMN
MaMsITH;

— BBIBOJI ApXHUBHBIX JAHHBIX HA IIPUHTED;

— mepenavy qaHHbIX 1o uHTepdeiicam RS232 wmm RS485, wim USB,;

— BO3MOXHOCTb T0JICU€Ta TEIJIOBOM SHEPTUHU B peXKUME peBepca CUCTEMBbI TEII0 CHA0XKEHHUS.

Breruucnurenu TeruoBoit sueprun BTO-2umeror moaudukanuu, ykazanaele B Tadnuie Tadnuia

8.
Tabauna 8 - Moaudpukanuu BeIYUCIUTENeH TemioBoii yHepruu BTI-2
[T14(I115)
HaumenoBanue K1 (K1M) K2 (K2M) K3 114 M
(1115 M)
KonnuecTBo CHCTEM TEILTOCHAOKCHHMS 1(1) 1(1) 1 2(1)
KoJin4ecTBO MMITYJIbCHBIX BXOJIOB 4(3) 4(3) 4 6(3)
Kosin4ecTBo BXO0B JJIsI
10 IKJTFOUEHUS 3(2) 3(2) 2 6(3)
TepMoIpeoOpazoBareeit
KonnuectBo npeobpazoBareneit i i i 42)
JIaBJICHUS
Beixo1HO# TOK mpeoOpasoBareneit ) ) ) 4-20 MA
JIaBJICHUS
Cucrema TemIoCHa0KEHHS — 3aKpbITas, pacXoJ0Mep Ha TMOakoIIeM TPYOOTpoBoIe
— 3aKpbITast, pacXoJ0Mep Ha 00OpaTHOM TPyOOIIPOBOIE
— OTKpBITast OOBIYHAS
— OTKPBITast TYIIMKOBAs
Cucrema OXJIaX ICHUS —3aKpbITas, PACX0JJOMEp Ha IOIAI0IIEM TPYOOIIPOBOIE
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—3aKpbITas, PacXoJ0Mep Ha 0OpaTHOM TPYOOIIPOBO/IE
Haynnune BCTpOEHHOrO KOHTpOJUIEpA, ) ) ) Tla
MIPUHTEPA
ApxuBanus U3MEPSAEMBIX u 3600 gyacos
BBIYMCIIIEMBIX TAPAMETPOB 4400 cyrok

144 mecsiues

Hamnune BXOJIOB TS
KOHTPOJIS MUTAHUS i i i a ¥
MOJKIIOYEHHOTO  pacxojoMepa ¢
CCTEBBIM MMUTAaHHEM
[Tutanue oT BCTpOCHHOM OaTapeiku Ha Ha Ha Ha
B03MOXHOCTh MHUTAaHUS OT BHEIIHETO
HWCTOYHHKA Ha Ha Ha Ha
[Tonxmrouenue BBIYMCIIUTEIS K RS 232
KOMITBIOTEPY C TIOMOIIIbIO HHTEpdelica RS 232 RS 485 (nnm USI;)

(+ModBus | (+ModBus RS 485 i 1p.)

RTU) RTU) + RS485
(+ModBus
RTU)
1) Tlo 3aka3y
2) Hanwmuue nntepdeiicoB onpenenseTcs MOACIbI0 YCTAHOBICHHOTO HHTEPPEHCHOTO MO TYIIs

OOmwmii BUJ BRIYHCIHTENEH TeII0BOH SHeprun BTD-2 mpencrasien Ha pucyHke 1.

Puc. 1 O0mmii Bux BTD-2

Texnuueckue xapaKTepUCTUKU BBIYUCIUTENS TeIIoBol sHeprun BTD-2 yka3ansl B Tabnuue Tabmuima 9.

Tab6amnua 9 - Texuuyeckue XapaKTepuCTHKH BHIYMCIUTENS TeNI10Boi d3Hepruu BTI-2.

HanmeHnoBaHue XapaKTCpUCTUKHU 3HaueHue

1 2

12
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I[I/Ial'[a?;OHbI )41 HapaMeprl BXOOHBIX CUT'HAJIOB:
- JUIs1 KAaHAJIOB CY€Ta U NpeoOpa3oBaHMs UMITYJIbCHOMN
IIOCJICAOBATCIIbHOCTHU B 3HAYCHHUC OG’bGMaI
- yacToTa, I 11, He OoJee
- JJINTCJIIBHOCTH I/IMHyJIbca, MC, HC MCHEC
- JUIs1 KAHAJIOB U3MEPEHMSI U IPE0Opa3oBaHUsl CONPOTUBIICHUS
B 3Hau€HUs Temneparypsl, Om
- wis HCX Pt100, 1001 (Ro=100 Om, 0=0,00385 °C™* u
0=0,00391 °C™
- wist HCX Pt500, 50011 (Ro=500 Om, 0=0,00385 °C™* u
0=0,00391 °C™
- IJIs1 KaHAJIOB I/I3MepeHI/I$I nu npeo6pa3013aHHﬁ CHUJIBI IIOCTOSITHHOT O
TOKa B 3HAUYCHUA NaBJICHUS, MA

1000
10

ot 80 mo 160
ot 400 mo 800

or 4 no 20

JuanasoH nokazanuit temneparyp, °C
- TEIJIOHOCUTENS
- OKPYXKAIOIIEN CpebI

ot +1 mo +150
ot -50 o +150

Jlnana3oH nokasaHuil pazHocTu temnepatyp, °C ot 1 1o 145
Jlnanason nokazanuit nasienus, Mlla ot 0 0 1,6
[Ipenensl nomyckaeMoil OTHOCUTENIBHOM MOTPENTHOCTH
TETIOBBIYMCITATEINS TPH OTIPEJICIICHUN TETUIOBOM SHEPTUU B
YKa3aHHBIX JUala30Hax pasHOCTH TeMIieparyp, %
I <At<3°C +1,5
3<At<20°C +1,0
20 <At <149 °C 0,5
[Ipenensr gomyckaemMoit abCOTIOTHOM MOTPEITHOCTH
TETUJIOBBIYMCIUTEINS TPU U3MEPEHUU CUTHAJIOB COTIPOTHUBIICHUS U
npeoOpazoBaHus B 3HaUEHUE TeMIiepaTypsl, °C
* Ha xaX1yr0 CHCTeMY TeIJIOCHAOKEeHMS (OXJIaXKICHHUST) UCIIOJIb3YeTCs
JIBa U3MEPUTEIBHBIX BX0J1a ¢ Tipenenamu norpemrHoctu £0,3 °C, 10,3 (i0,5)*
OCTaJIbHbIE U3MEPUTENbHBIE BX0/1a C TpeaesiaMu norpemHoctu 0,5
°C.
[Ipenensr gomyckaeMoi aOCOTFOTHOM MOTPEITHOCTH
TETUIOBBIYMCIIUTEINS IPU U3MEPEHUU CUTHAJIOB CHJIBI TIOCTOSIHHOTO
TOKa ¥ nmpeoOpa3oBaHus B 3HaUCHUsI naBieHus, MIla 0,004
JlnanaszoH U3MepeHui BpeMeHH palboThl, U ot 0 10 99999
[Ipenensl nonmyckaeMoil OTHOCUTENIBHOM MOTPEITHOCTH
TETUIOBBIYMCIIUTEINS IPU U3MEPEHUU U3MEPEHHE TEKYIIEr0 BPEMEHH, +0.05
% —\
I{ena umnynbca, J/umMn 1 10 | 100 | 1000
Ilena enuHUIIBI Mnanmerospa3pﬂz[a 1o o0beMy 0,001| 001 | 01 1
TEIUIOHOCHUTEIIS (BOJIBI), M~ (T)
Ilena enMHUIIBI MIIAJIIIETO pa3psiia MO TEIUIOBOM sHepruu, I 'kai: 0,01
KonundecTBo 3Havanux nudp Ha MHAUKATOPE OTCYETHOTO YCTPOMCTBA 8
Ilena enuHUIIBI MIAAIIETO pa3psia Mo Temneparype Bojbl, °C 0,01
I{ena enMHUIIBI MIAAIIETO pa3psijia O pa3HOCTU TemmepaTyp, °C 0,01
Crenenb 3auuthl kopryca no 'OCT 14254-2015 IP65
["abaputHbie pa3Mepsl, MM, He Ooliee
- moqudukanuu K1, K1M, K2, K2M, K3 90x115x%55
- mogudukanuu [114x, I[T14xM, IT15x%, [115xM 120x170%55
Macca, r, He Oolee
- moqudukanuu K1, K1M, K2, K2M, K3 400
- mogudukanuu [114x, [T14xM, IT15x%, [115xM 700
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YcnoBus SKCILTyaTalyu:

— TeMIleparypa oKpyxaromen cpespl, °C ot -10 no +50
— OTHOCHUTENbHAsI BIAXHOCTh BO3AYXa, % ot 30 o 80

— armocdepHoe nasieHue, klla ot 84 no 106,7
Hanpsbkenue nuranue qutueBoii 6arapeu, B 3,6

Cpoxk ciry0bl Oatapen 0e3 3aMeHBbI, JIET oT 5 o 12
Cpennuit cpok Ciry:xObl, JIeT 12
CpenHss HapabOTKa Ha OTKa3, 4 75000
YciioBHs XpaHEHUS! COOTBETCTBYIOT I'OCT 15150-69

1.2.5.2. VYcrpoiictBo u padota (Mogudukamus CT 20 [IM).

I'onoBHBIM ycTpoiicTBoM Moandukaun terocueraynka CT 20 [IM siBisiercst oqHa u3
MOAU(PUKAITUH BRIYUCIUTENS TeIIoBoM 3Heprun BTD-2, nanee Berauciurens BTO-211TM.
Moaundukanuy BEIYUCTUTEICH MPUBEICHBI B Ta0HIe 3.

Paznnyarorcst MoauuKauy KOJIMYECTBOM HE3aBUCHMBIX CUCTEM ydeTa TEeIIOBOM SHEpruu.

Kpome 0603HaueHus Moaupukanuu Berauciutens BTD-2, mpu 3akasze TOTOTHUTEIHEHO
yKa3bIBaeTCs MoAM(UKaLMsl yCTaHOBIECHHOTO uHTepdericHoro moaynis. MutepdelicHbiil Moaynb
obecrieunBaeT HaJM4Ke pPa3InYHbIX KOMMYHHUKAIIMOHHBIX HU(POBBIX UHTEP(PENCOB IS CBSI3H C
BBIYHMCIIUTENIEM, a TAK)KE MOJIKIIIOYEHNE BHEITHEro MUTaHUs JUIsl paboThl HHTep(elcoB U MUTaHUS
BBIYHCITUTEIS.

Onucanvie MoauQpUKAIUH HHTePPEHCHBIX MOYIIeH puBeaeHO B Tabmuie Tabnwma 10
HACTOSIIIEr0 PYKOBOJACTBA MO 3KCILTyaTaIlH.

[Ipumep oOo3HaYeHNSI MOAU(PUKAINI BBIYUCINUTENS MIPH 3aKa3e:

BTD-21114 M ¢ moxynem MCBIT USB; (2 cucremsl TeriocHaOKeHMs)

BTD-21115 M ¢ moxynem MCBIT 232; (1 cucrema TemiocHaOKeHsT)

Bremrawuii Buj Berauciautens BTD-21IM ¢ pacniosioxkeHrueM opraHOB YIIPaBJICHUS U dIeMEHTaMHU
KperuieHus npeacTasieHsl Ha Puc.2 u Puc.3

/

5 .
AN Bbluncnurens TennoBon aHeprum
BT3-2

\E ran-c [wlac] 1] 2 f 5 Jowsed
Appec:
Cuctema 1 Cuctema 2
Twn cucTeMsl Twn crcTeMsl

ec umnynsca G1
ec umnynsca G2
ec uMnyneca G3

Bec umnynsca G1
Bec wmnynsca G2
Bec mmnyneca G3

o mm

BOOOMEP coenaro 8 POCCKK

/-I_I_I_I_
4

Puc.2 Baemmmnii Bua spraucaurenas BTD-21TM.
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O0o3Ha4eHus:

1. Kopriyc TerioBbIYUCIUTENS 4. T'epMOBBOIbI

2. XKK-ungukarop 5. Mecra ycTaHOBKHY IIPOYIIUH JUI KPETUICHHS] TEIIOBBIYACIUTEIS
3. Knomnkwu yrpaBieHust 6. Pa3zpém nonomuutensHoro uatepgeiica RS232, USB ms

MOJKJIFOYEHUS K KOMIIBIOTEPY

Puc.3 Koncrpykuus spraucantesast BTJ3-2IIM.

O06o03HaueHus:
1. Kopmyc TemioBbsIYuCIUTENSA
2. 'epMOBBOIbI
3. UnTepdeiicHblil MOTYIb
4. DIeMeHT NUTaHus
5. OyHKIMOHAIBHBIA NEpEeKIIoYaTeNlb PEXUMOB OBEPKH, YCTAHOBKH IapaMeTpoB, MPOTOKOIa OOMEHa.
6. Pa3zpbIBHBIE KIIEMMHUKH MOAKIIOYEHUS IEPBUYHBIX TpeoOpa3oBareneil pacxoia, TEMIEPATyphl, JaBIECHUSI
7.0OcHOBHas 1UIaTa BEIYNUCIUTENS

Bbruucnurens BT3-2[IM B COOTBETCTBMM C NPEAYCTAaHOBIEHHONW B KOH(UIypalluu CXeMOW
TEIUIOCHAOKEHUSI WM CUCTEMOM OXJIaKJECHHs, Ha OCHOBAaHMM CUTHAJIOB, MOJYYEHHBIX OT MEPBUYHBIX
npeobpa3oBarenel pacxosa, JaBJIeHHs U TeMIepaTyphl, BHIYMUCISIET 3HaUCHUE TEIJI0BOM sHepruu. Pacuer
TEIJIOBOM PHEPIMH MTPOU3BOIUTCS C IEPUOJUYHOCTBIO | MUHYTA.

15



PD 26.51.70-009-06469904-2019

B TynmUKOBBIX OTKPBITBIX CHCTEMax, B OTJIMYME OT MPOYUX CHCTEM, BbluHMciauTens BTI-21IM
UCTOJNB3yeTCs C OJHUM TEpMONpeoOpazoBaTeieM CONPOTUBICHUS, IPH 3TOM BMECTO BTOPOTO
TepMOIPe0OpazoBaTeNsi CONPOTUBICHHS JOKHA OBITh YCTAaHOBIJICHA TIEPEMbIUKA.

Pacuer maccwl BOJbI BeAETCA IO M3MEPEHHBIM WM JOTOBOPHBIM 3HAYEHMSIM (€CIIM JIOCTYIIHO)
TeMIeparypsl, o0bema u f1aBieHus. [lopsaIoK MoACTaHOBKY 3HaYeHU npuBeeH B Tabimuue Tabruya 30.

Bce Beruncnutenu BTD-2I1M cHaGXkeHbI TAiMEpOM pEaIbHOTO BPEMEHH, KaJCHIapeM B BCTPOCHHOM
namsaTeio EEPROM. Berpoennas nocrostnnast namsate EEPROM ciyxut 11 noaaepkaHust pacyeTHbBIX
3HAYCHUH TEIUIOBOM SHEPTHHU, SJHEPTUH OXIKICHUSA, 00beMa TeIUIOHOCUTENS, HH(OPMAIIHIO O
nepenporpaMmmMupoBaHuy npudopa (nociaeanue 20 nepenporpaMMUpOBaHUI: YUCIIO, MECSAL TOJ), HaCOB
paboThI, yrcia, MecsIa U To/1a B ClTydae BO3MOXKHOTO pa3psijia JIUTHEBOU OaTapeu, a TakKe s
XpaHEHUs apXUBHBIX JaHHBIX 10 TeruionoTpednenuto. lanasie B EEPROM 00HOBISIOTCS €KedacHo.
Bpewms xpanenus nanneix B EEPROM, npu otkitouenun nuranus, 5 jaet. [locne BocctaHOBIIEHUS
MUTAHUS 110 YUCITY, MECSIY U TOJy MOKHO OIPENENNTh, KOT/1a IPOU30IIJIO OTKIFOUEHNE TUTaHHUS.

BoruncnuTens uMeeT aBTOHOMHOE TUTaHKUE OT JIMTUEBON OaTapeu, Mo3BOJISIIOIIEeH 00ecIeUnTh
paboty npubopa 6e3 3aMEHbI DJIEMEHTA MUTAHKS HE MEHee 5 JIeT.

Boruncnurens o6nagaer BCTPOEHHBIM LUG(POBBIM HHTEpdeiicoM (OJHUM MWIM HECKOIbKUMH, B
3aBUCHUMOCTH OT HCIIOJIb3YEMOTO MOMIYJI CBfA3M), YTO TMO3BOJSET IepenaBaTh HHPOpMALUIO Ha
KOMIIBIOTEpP, pacleyaThlBaTh apXMBHBIE JAHHbIE HA MPUHTEPE M OOBEAUHSTH NMPUOOPHI B €IUHYIO CETh
JUIS OpraHU3allid CHCTEMbI JUCTAaHIIMOHHOTO cOopa wHpopmamuu. Jlns opranmszanmm cetn RS485
HEO0OXO0JIMMO HCIOJIB30BaTh CIHEIUAIM3UPOBAHHBIA Kabenb i RS485 Ttuma Butas mapa KUIIOB,
BELDEN wunu ananoru.

BHUMAHMHME BAYKHO!

st padoTel nuppoBoro nunrepdeiica He0OX0AUMO HAJIMUYME BHENIHET 0
CTA0MJIM3UPOBAHHOI0 HCTOYHUKA NUTAHUA SB WM ¢ HanmpsizkeHueM B uanasoHe 9-
24B.

Bo u3zbexanune BbIXoaa 000pyI0BAHUSA U3 CTPOSL, MOJKJIIOYANTEe BHELIHee MUTAHUE
TOJIbKO Ha KJIEMMHHKH, 0003HaYeHHbIe SB niu 9 - 24B B 3aBUcHMOCTH OT
HCI0JIb3yeMOro 0JI0Ka MUTAHHUS.

IIpeBbllIeHHEe YKA3AHHBIX HANIPSIKEHU A HEA0IYCTHMO.

IIpu NOAKJIIOYEHNH CETEBOr0 MUTAHUSA, OT HEro0 MUTAETCH KaK HHTep(elicHas YacTh
TaK M €aM BbIYMCJIUTEIb IIPH 3TOM MPOIJISIETCS CPOK CJIY:KObI BCTPOEHHOM 0aTapeu
NUTAHUSA BHIYMCIUTEIS.

IIpu noaK/IIOYEeHUN BHIYMCIUTEIA K KOMIIbIOTepY Yyepe3 USB, Hajinune BHeIIHETr 0
0J10Ka MUTAHUA He TpedyeTcs, T.K. MMTaHUEe HHTeP(eHCHOro MOXY IS U BbIYMCJIUTEJIS
ocymectBisiercst or USB nmopra komnbioTepa.

WNuTepdeiicHas yacTh BIHECEHA B OTACIbHBIC MOJIYJIM, B 3aBUCUMOCTH OT UCIIOJHEHHS, B
UHTEPPEHCHOM MOJIyJIe MOTYT IIPUCYTCTBOBATh KaK OCHOBHOM uHTEepdeiic RS485, Tak u
nonoiauTeabHbI RS232, USB, Ethernet, GSM. Bueninee nuranue caMoro HHTephEeiCcHOro MO IyJIst
OCYIIECTBISIETCS OT CTAOMIM3UPOBAHHOTO OJIOKA MMUTAaHUS HanpspKkeHHeM oT 9 1o 24B wiu 5B. Moayis ¢
MOKJIFOUECHHBIM OJIOKOM IUTAHUS UMEET CTA0MIM3UPOBAHHBIN BbIX0 5B /1 nuTaHus abOHEHTOB CETH
RS485 He nMeromux OJI0KOB NUTAHUSL.

Onucanne unrepdeiicHbIXx Moaynel npuseaeHo B Tabnuie Tabnumna 10.

[Ipu OTCYTCTBUU BHEIIHETO MATAHUS OT CETH, BEIYMCIUTENIh MUTAETCS OT BCTPOCHHOM TUTHEBOU

6arapeu (3,6 B).
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Ta6auna 10 - Onucanne unrepdeiicHbIX MOy €.

P3 26.51.70-009-06469904-2019

O6o3nauenue | BremHuii BUj Ornucanue
o o WuTepdeiicubrii moayns ¢ RS485.
Knemmi!: Jlyist paboThI MOTYIISE HEOOXOIMMO BHEIITHEE
ca 1.4 - Bxof 5B (cTab), nutanue 5B.
1o 23-R3485
=A Moyiib peKOMEHIYETCS JUIS YCTAHOBKH B
MC485 ';4 BBIYUCIIUTENN ABJIAIOIIUECS A00HEHTaMH CETH
fA 25_ RS485, no3BossieT MpOU3BOANUTE ONPOC
BBEIYHCITUTEIIS 110 nHTepdeiicy RS485.
1234 ¢ Hanpsixkenue 5B ocylecTBsieT MuTaHue
OO0 BBIYMCIUTENS U UHTEP(EHCHON YacTh MOYJIS.
WuTepdeiicubrii Moayns ¢ RS485 u BHEITHUM
e Knemmel Qo
nutanueM 24B.
1.4 eeixop 5B crab. .
"o 2,3 Rs485 Kpome pynkuunit moayns MC485, monynb
:_: 5,6 Bxoa nutaHus 9-24B MMeeT BBIXOJ 5B U1 muTanus 1pyrux
MCRIT485 e 215,;8 ?E’:W-" nwranu 36 aboneHToB cetn RS485 Ha Gasze Mo ymneii
51425_ e MC485. IIutanue Moyt MOKET
OCYIIIECTBIISATHCSA OT CTAOMIIN3HPOBAHHOTO
1234 15678 Q onoxa ruranus 9-24B unu 5B
COQOICQCC
Hutepdericabiii Moaynb-nntto3 RS485 -USB u
< O
BHEIIHUM nuTanuem 9-24B wmm 5 B.
- Kpome dynkumiit moxyns MCBII485, moayns
'o MIMeeT JOTIONTHUTENBHBIN nHTepdeiic USB,
i MO3BOJISIIOIIUN TPOU3BOUTH OIIPOC Kak
fi"i"’ ?B :B NaB BBIYHMCIIUTENIS C IaHHBIM MOJYJIEM, TaK U
11006010 a0OHEHTA MOKIIOYEHHOTO K MO0
MCBIIUSB o .
1234 o uatepdeiicy RS485. Pazrem USB nipu
cooollcaocloaca yCTaHOBKE JAaHHOTO MOAYJISI MOHTUPYETCS Ha
KOPITYCE BBIYMCIIUTEIS.
[Tpu nonxmouennn k USB, Hanmmuune
BHelTHero 0J0ka MuTaHusi He Tpedyercs, T.K.
nUTaHUe UHTEPPEHCHOrO MOyl U CAaMOTO
BbIUMCIUTEN ocymiecTBisieTcss ot USB.
WNurepdeiicubit Mmoaynb-umo3 RS485 -RS232
¢ o
Y BHEIIHUM nuTanueM 9-24B wim 5B.
o Kpome dynkuunii mogyns MCBII485, moaynb
= UMeeT JOTOJHUTEIbHBIN nHTepdetic RS232,
MCBII232 "o n MO3BOJISTFOIIUNA TPOU3BOIUTH OMPOC Kak
RS485 24B 5B RS232 BBIUUCIIUTEIIS C TAHHBIM MOJIYJIEM, TaK U
SNERC: Basie 11000T0 a00OHEHTA MOKIIOYEHHOTO K MO0
1234 G no unrepgeiicy RS485. imeeT BO3MOXKHOCTh
OO0 'OOOO 'OO OO0 IMOAKIIIOYCHUSA K IPUHTEPY.
E
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- o WuTepdeiicublii Moaynb-maro3 RS485 -
Ethernet u Baemnum nutanuem 9-24B wn SB.
e Kpome dynkuumii mogyns MCBII485, moaynb
"o MMeET JIONIONTHUTENbHBIN uaTepdeiic Ethernet,
MCBIILAN o TIO3BOJISIFOLLMI TPOU3BOIUTH OIPOC YEPE3
¢R§4§5. 2'.:43 fB_ JIOKAJIBHYIO CETh MJIM MHTEPHET KaK
BBIYMCIIMTEIIS C J]AHHBIM MOJIYJIEM, TaK
o e 1:000r0 a0OHEHTA MOIKIOUYEHHOTO K MOJIYJIIO
CoQoloooe M no uaTepdeiicy RS485.
WnTepdeiicubrii Moaynb-unio3 RS485 -GSM u
o Knemmbl O
U nsnconiicrafi: BHEITHUM rutanueM 12B 1A.
o 2,3 Rs485 Kpowme dynkiuit moxyns MCBII485, moxyns
"o %6 Bxon 128 1A MMeeT JOTOJHUTENbHBIN nHTepdeiic GSM,
MCBIIGSM " e NIO3BOJIAIOIIMN IIPOU3BOIUTE ONIPOC YEPE3
514885_ 12? GSM cBs3b KaK BEIUUCIUTENS C JaHHBIM
MOJyJIeM, TaK U J000ro aboHeHTa
1234|5678 o TIOJKJTIOYEHHOTO K MOJIYIIIO TI0 MHTEpdeicy
COQCI0QC0 RS485.

B Beranciurenie BTO-2I1M npucyTcTByeT QyHKIMST KOHTPOJIS MMTAaHHS BHEITHETO pacxoioMepa,
JUI perucTpanuu (pakra OTKIIOUYEHUS BHEIIHETO MUTAaHUS PACX0JOMEPOB pabOTAIOUIUX OT BHEITHETO
MUTaHUS, a TakkKe QYHKIMS KOHTPOJIS HAlpaBJIEHHs! MOTOKA TETJIOHOCUTES [0 00paTHOMY
TpyOOTIPOBOY B OTKPBITHIX cUCTeMaXx. [Ipy BO3HUKHOBEHUH COOTBETCTBYIOIINX COOBITHI, BHIYMCIUTETH
perucTpupyer omuOKy B HaMSITH C COOTBETCTBYIOIIUM KOJIOM.

B Berancnurene BTO-2I1IM npucyrcTByeT GyHKIHS YCTAHOBKU JBYX 3HAYCHUM TEMIIEPaTyp
XOJIOJTHOM BOJIbI B 3aBUCUMOCTH OT BpeMeHH Trofia. EcTh BO3MOXKHOCTH (pUKCAIK BpeMEHU paboThl U
KOJIMYECTBa TeIia Mpu paboTe TEMI0CYeTYnKa B PeKMMax BBIIIE MIIM HUKE YKa3aHHOTO JManazoHa
pacxoI0B U IIPU pa3HOCTH TEMIIEPATYp HUXKE JOMYCTUMO. [Ipr 3TOM BBIUMCINTEND PETUCTPUPYET
OLIMOKY B MaMSITH C COOTBETCTBYIOLIUM KOJOM.

Boraucnurens BTO-2I1IM uMeet psij mporpaMMHUPYEMBbIX TTapaMETPOB, YCTAHOBKY M TIPOBEPKY
KOTOPBIX HEOOXOAMMO MPOBOAUTH TEPE]] HAualoM IKCIUTyaTalluy BHIYUCITUTEIS.

[IporpamMmupyemble mapamMeTpbl BBIYUCIUTENS:

Hara.

Bpewms.

Bec ummynbca nepBoro cueTurka Bojbl (pacxogomMepa-cyéTuuka).

Bec ummynbsca BTOporo cueTdrka BoJbl (pacxoqoMepa-cuéTunKa).

Bec ummynbca TpeThero cueTyuka BoJbl (pacxogoMepa-cuéTunka).

Tun cuctemsl.

JIBe TemmepaTypbl XOJOIHOM BOJbI, UCHOJb3yeMbIE Ui pacueTa TeIIOBOW SHEPTHUH B OTKPBITHIX

cUCTEeMaXx.

Jlata mepexo/ia HA HOBOE 3HAUYEHHUE TEMIEPATyPbl XOJIOTHOM BOIBI.

9. Heo6xoauMocTh pacueTa TEIJIOBOW SHEPrUU  OTIENbHO NPHU BO3HHUKHOBEHHHM He(]aTambHBIX
omunOOK (BBIXOJI pacxoJa TEIUIOHOCUTENS 32 YCTaHOBJIEHHBIE MpeAeTbl MAaKCUMAaJIbHOTO U
MUHHMAaJBHOTO PAcX0/la, BBIXO] Pa3HUIIBI TEMIEpATyp 3a Mpeesl MUHUMAaIbHOTO 3HAYSHHS UT.11.)

10. loroBopHbIe 3HA4YeHHUS TeMIepaTyp W JaBJICHUN TEIUIOHOCHUTENS JUIsl pacdera Mmacc
TETUIOHOCHUTENSI TPH OTCYTCTBUM BO3MOXHOCTHM UX H3MEpeHUs (IPUMEHSIeTCS M0 KaHalam
CUYETYHKOB BOJIbI M PACXO/IOMEPOB, HE YYAaCTBYIOIIUX B pacueTe TEIIOBOM SHEPTHUH).

11. Heo6X0AMMOCTh TPUHYAUTENIHHOTO HCIONB30BAHUS JOTOBOPHBIX 3HAUYCHUN TeMIlepatyp H
JABJICHUH JUIsl pacyeTa Macc TEIUIOHOCUTEIS MO JOTOJHUTEIbHBIM KaHaIaM.

12. JleHb OTYETHOTO TIEPHUOA.

13. MuHnuManbHBIN pacXo sl CUCTEMBI, M2,

14. MakcuMamnbHBINH pacxo/ Ui CUCTEMBI, M.

NoogokrowbdE

o
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VYcranoBka mapaMeTpoB MPOM3BOAMUTCS € MOMOILIBIO MporpamMMmHoro obecneuenus [10 BTO,

JOCTYITHOTO Ha CalTe MpeanpusaTHs u3roropuresst Www.teplomer.net.

[Ipouenypa yCTaHOBKM TapaMETpPOB oOmHcaHa B MyHKTe 1.6.5 HacTosmiero pykoBOJICTBA IIO

IKCILTYaTaIHH.

BHUMAHMUME BAXKHO!

[lepen Hauanom skcrryaranuu Temtocuerunka CT 20, He0OX0AMMO MPOU3BECTH HACTPOUKY U
MIPOBEPUTH, KOH(PHUTYpAIK BEIYUCIUTEINS TEIIOBOM 3Heprun BTO-2.

3aBoackasi KOHpUrypanus:

3akpbITas cucTemMa, pacxoloMep Ha nojaoilemM Tpydonposojae. Beca ummyJibcoB Beex
KAHAJIOB MOJAKJII0YeHus:i pacxogomepon 100u/umm.

1.2.5.3. VYcrpoiicteo u padota (Moaudukauus CT 20 K-M).

I'onoBubIM ycTpoiicTBoM Moaudukanuu Temtocuerunka CT 20 K-M sBnsercs onHa u3

MOAU(UKAINI BRIYUCIUTENS TEII0BOM 3Heprun BTD-2, nanee Beraucinutens BTO-2K-M.
Moudukanuu BEIYUCIUTENICH TPUBEICHBI B Ta0mIre Tadmmma 3.

Moaundukanuy BEIYUCIUTENS OTINYAIOTCS TUTIOM ITU(POBOTO MHTEpdEiica U UMEIOT CIIEIYIOIIee

o0o3HavYeHHE:
BTD2-2K1M; (Bctpoennstit natepdeiic RS232 TTL. s moaxmodenus HeooxoauM kadens KBTD)
BTD2-2K2M; (Bctpoennsiit natepdeiic RS485)

(ITpumep 3anmcu npu 3akaze: BTD-2K1M, BT3-2K2M)

Buemnauit By Berauciutesss BT9-2K-M ¢ pacnosioskeHueM OpraHoB YIPaBICHUS U dJIEMEHTaMHU
KperuieHus npeacrasieHsl Ha Puc. 4 u Puc.5

Puc. 4. Buewnuii 6uo u koncmpyxkyua mennosviuucaumens BT3-2K-M.

O06o03HaueHus:
1 —Kopmnyc BeruucnuTens 4 — I'epMOBBOJIBI
2 —KK-unguxarop 5 — IIpoymMHbI UIs KpETUIeHHs K CTEHe
3 —KHomku ynpaBieHus 6 — Pazpsem RS232
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Cepbucksii pasver  bamapeska.
Pazvem RS485

_KnemmHag ko/ooka
aam4ukol

Lxarnep Tiob”
Lxamnen “Y9cm”

Puc.5. Koncrpykuus rensiopbraucantesasi BT93-2K-M.

Berauciurens BTD-2K-M B COOTBETCTBMM C TIPEAyCTaHOBJICHHOW B KOHQUTYpAIlMH CXEMOM
TEIUIOCHA0)KEHUs, HAa OCHOBAHUU CUTHAJIOB, MOJIyYEHHBIX OT MEPBUYHBIX IpeoOpa3zoBaTenel pacxona,
JABJICHUS W TEMIEpaTypbl, BBIUMUCISET 3HAUE€HUE TEIJIOBOW »HHepruu. Pacuer TemiaoBod sHepruu
MIPOU3BOJIUTCS C MEPUOJUYHOCTHIO | MUHYTA.

B TYmHKOBBIX OTKPBITBIX CHUCTEMax, B OTIMYHE OT MPOYMX CHUCTeM, Bberauciutenab BTI-2K-M
UCIIOJIb3YeTCSI C OJHUM TepMmolpeoOpa3oBaTeleM CONPOTUBIEHUS, INPU 3TOM BMECTO BTOPOTO
TepMoIripeoOpa3oBaTessi CONPOTUBIEHUS A0JKHA ObITh YCTAHOBJIEHA MIEpEMbIUKA.

Bce Beruncnutenn BTD-2K-M cHabXeHBI TaliMepOM pealbHOTO BPEMECHH, KaJICHIapeM H
BcTpoeHHO# namMsaTeio EEPROM. Berpoennas nocrosinnas namsate EEPROM ciyxuT uist noaaepkanust
pacueTHBIX 3HaYCHUH TEIJI0BOM HEPIrun, 00beMa TEIIOHOCUTES, YaCOB pabOThI, YKCIia, MEcsIa U Troja
B CIy4ae BO3MOXKHOTO pa3psijia JUTHEBON OaTapeu, a TakxkKe JUIsl XpaHEeHUsl apXUBHBIX JAHHBIX IO
teronorpeonennto. Jlanasie B EEPROM oGHOBIsITOTCS €keuacHo. Bpemst XxpaHeHHs TaHHBIX B
EEPROM, nipu oTkitoueHnu nutanus, S jet. [lociae BOCCTaHOBIEHUS MUTAHUS 110 YUCITY, MECSIY U TOly
MOYHO OIPEAEINTD, KOIAAd MPOU30ILIO0 OTKIOYEHUE TUTAHUS.

BoruncnuTens vMeeT aBTOHOMHOE MUTaHUE OT JIMTUEBOM Oarapeu, IMO3BOJISIIONIEH 00ecreduTh
paboty npubopa 6e3 3aMEHBI DJIIEMEHTA MUTAHKS JI0 S JIEeT.

Tenmnoperuncourens BTD-2KIM  obGnamaer BcTrpoeHHbIM uHTepdeiicom RS232, 4yro nmaer
BO3MOKHOCTh CHUMAaTh apXWBHBIE JAHHBIEC C TEIUIOBBIYUCIUTENS HEMOCPEICTBEHHO HA KOMIIBIOTEP WIIU
YAQJICHHO IepeJaBaTh JaHHbIE B CHUCTEMY aAMcneTdyepuszanuu. JUis MOAKIIOYEHUs K BBIYMCIUATEIIO
HCIIOJIb3YETCs ONTOpa3Bsi3aHHbIl kKabenr KBTD.

BHUMAHMUE BAXKHO!
I g noaxmouenuss BTO-2K1 k komnbroTepy, MoAeMy WK IpeoOpa3oBaTeso HHTepdencos,
H HEO00X0MMO HCIIOJIB30BaTh ONTOPa3BsI3aHHbIN Kabenb KBTD, 3aka3piBaeMblil OTIEIBHO.
[Moaxmrouenue 6e3 kabenss KBTD MoxkeT NpuUBECTH K BBIXOLY BHIYHCIUTENS U3 CTPOSL.

[Ipu pabore Berunciurens BTO-2K1M B cucteme nucrneruepusaiiu, 1isi IpeA0TBPAIICHUS
MIPEXKJAEBPEMEHHOTO pa3psiia BCTPOSHHOTO 3JIEMEHTA MUTaHUs, HEOOX0IMMO TIOIKITF0YaTh BHEITHHIA,
CTaOMIM3UPOBAHHBIN 070K nMuTaHus SB Ha KieMMBbI «+» U «-» pazbema RS485. [Ipu oTcyTcTBUN
BHEIITHETO MUTAHUS, BEIUMCIUTENh MUTAETCS OT BCTPOCHHOM MUTHEBOM Oatapen (3,6 B).

BHUMAHUME BAKHO!
ITpu mokiIrOUeHNH BHEIIHETO OJ0Ka MuTaHus 5B, He06X0IMMO IPOBEPATH €T0 MOJSPHOCTb.
[Ipu HenpaBUILHOM MOJKIOUYEHUH 0J0Ka MUTAHUS BO3MOYKEH BBIXO/] BBIYUCIUTEINS U3 CTPOSL.

Beruucnurens BT3-2K2M o6nagaer BcrpoeHHbIM HHTEpdericom RS485, uto mo3Bossier 00beAnHATh
HECKOJIBKO NMPHOOPOB B €MHYIO CETh JUIsl OPraHU3aLUU CUCTEMBI IUCTAHIIMOHHOTO cO0pa HHPOPMALIUH.
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Hns pabotsl uHTEpdelica HE0OXOAMMO TMOJAKIIOYEHUE BHEUIHETO CTaOMIM3MPOBAHHOTO OJ0Ka
IIATAaHUS HANpsKeHUeM SB.
Hns opranmzammu cetn RS485 HeoOX0AMMO HMCHONB30BATh CHENHMATM3UPOBAHHBIA KaOenb Ui
RS485 tuna Butas napa KUIIOB, BELDEN unu ananoru.
Beruncnutens BT3-2K-M umeer psif nmporpaMMupyeMbIX TapaMeTPOB, YCTAHOBKY M IIPOBEPKY
KOTOPBIX HEOOXOIMMO MPOBOJIUTH MEPE]] HAYaJIOM SKCILTyaTalluy BEIYUCITUTEIIS.

[Iporpammupyembie mapaMeTpbl TETIOBBIYUCIATES:

1. Jara.

2. Bpewmsi.

. Bec umnysbca nepBoro cueT4rKa BOIBI.

. Bec ummnysibca BTOpOro cueTymka BOJIbI.

. Bec umnysnbca TpeThero cueT4rKa BOJIBI.

. Tum cucremsl (cM. Tadm. §).

. TemmepaTypa X0JI0HOU BOJIbI, UCIIOJIb3yeMas I pacdeTa TeIIOBOM IHEPTUH B OTKPHITHIX CUCTEMAX.

VYcranoBka mapaMeTpoB MPOM3BOJUTCS € TOMOIIBIO MporpaMMHoro obecreuenus [10 BTD,

JOCTYITHOTO Ha CaiTe MPEeANpUATHS HM3rOTOBUTEAs Www.teplomer.net wim BpydHYIO € HOMOIIBIO
KJIaBHATyPhl BEIUUCITUTEIS.

[Ipouenypa ycTaHOBKM MapaMeTpOB ONMCAaHAa B MyHKTe 1.7 HACTOSIIEr0 pPYKOBOJCTBA IO
JKCILTyaTaluu.

N Dn kW

BHUMAHMUME BAKHO!
l [lepen Hauanom skcmyaranuu Temtocuerunka CT 20, HE0OX0IMMO MPOU3BECTH HACTPOUKY U
H MTPOBEPHUTH, KOH(PHUTYpAIK BEIYUCIIUTEIS TEIIOBOM 3Heprun BTO-2.

3aBoackasi KOH(puUrypauus:

3akpbITas cucTemMa, pacxoJloMep Ha nojaollemM Tpydonposojae. Beca ummnyJibcoB Bcex
KaHAJI0B NOJKJIIYeHusi pacxogomepon 100/umm.

1.2.5.4. VYcrpotictBo u padota (Mmoaudukamus CT 20 K).
INomoBHBIM ycTpoiicTBoM Moaudukanun terocuerunka CT 20 K sBasercs oqna u3
Mo (UKAITUH BEIYUCIUTENS TeruioBoi sHeprun BTD-2, nanee Berancnurens BTO-2K. Moaudukamm
BBIYMCIIUTENECH IPUBE/IEHBI B TabnuLe 3.
Monudukanuy BEIYUCIUTENS OTIIMYAIOTCS TUIIOM HU(PPOBOTO HHTEpdeiica U UMEIOT Cienyrolee
0003HaYCHHE:
BT3-2K1; (BcTtpoennsiii uatepdeiic RS232 TTL. [Jlnsa noaxmroueHuss Heooxoaum kadenp KBTD)
BTD-2K2; (Bctpoennsiii muaTepdeiic RS485)
(ITpumep 3anucu npu 3akaze: BT93-2K1, BTD3-2K2)
Buemawuii By Berancautens BTD-2K ¢ pacnosioxeHneM opraHoB yrpaBieHUs U dJIeMEHTaMU
KpeIuleHus npejacTaBieHsl Ha Puc.6 u Puc.7
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Puc.6. BHemnuii Bua M KOHCTPYKIMS TenjaoBsruucaurens BTI-2K.

O603HaueHus:
1 —Koprmyc BeIUUCTUTENS 4 — I'epMOBBOIBI
2 —XK-unaukarop 5 — IlpoymHbl AJ1st KPEIMJIEHUS K CTEHE
3 —KHomku yrpaBiieHAS 6 — Pazpem RS232

- e

Puc.7. Koncrpykuus tenjioppruucianteass BTI3-2K.
O06o03HaueHus:

1. Kopmyc TemioBbIYUCIUTENS

2. D7eMEeHT NMUTaHUs

3. CepBHCHBII pa3beM

4. OyHKIIMOHAJIbHBIE IEPEKIIIOUATENN PEKUMOB IOBEPKH, YCTAHOBKU [TapaMETPOB
5. 3alnTHBINA SKpaH
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6. KiieMMHUKH TIOJKITIOUSHHS IEPBUYHBIX ITpeoOpa3oBarTeiel pacxoa, TeMIEpaTypsl, HUPPOBOTO
uHTepdeiica u BHeNIHero nutanus SB
6. Pa3zpbIBHBIC KIIEMMHUKH MTOAKIIOYECHUS IEPBUYHBIX IIpeoOpa3oBaTeeil pacxo/ia, TeMIEpaTyphl, JaBICHU
7.0OcHOBHas 1UI1aTa BBIUYMCIUTENS

Boeruuciurens BT3-2K B COOTBETCTBMHM C MpPEIyCTAaHOBICHHOM B KOH(Urypaluu CcXeMoii
TEIUIOCHA0KEHHUS, HA OCHOBAaHMH CUTHAJIOB, TOJYYEHHBIX OT NMEPBUYHBIX IpeoOpas3oBaTenell pacxoja,
JABJICHUS M TEMIEPATYpPbl, BBIYUCISIET 3HAYEHHE TEIJIOBOM JSHEPrUMU, DHEPIUM OXJIaXJIeHHs. Pacyer
TEIUIOBOM SHEPrUU IPOU3BOJUTCS C IEPUOANYHOCTBIO 1 MUHYTA.

B TYnMKOBBIX OTKpPBHITBIX CHCTEMaxX, B OTJIMYAE OT IPOYMX CHCTEM, Bbramciaurens BTD-2K
UCTIONB3YeTCS C OJHUM TEPMOINPEOOpa3oBaTelIeM COMPOTUBIICHUS, IpPH ATOM BMECTO BTOPOTO
TepMonpeoOpa3oBaTelis COMPOTUBIICHUS JIOJDKHA OBITh YyCTAHOBJICHA NIEPEMBIYKA.

B Beramciurensix BTD-2K1 1 BTD-2K2 ecTh BO3MOXHOCTH TOJKIIOUCHHUS TEIEMETPHYECKOTO
BBIXOJ[a DJIEKTPOCUYETUMKA, B TOM uucie JAByxTapugHoro. Ha ocHOBaHMH MMIYIbCOB MOJYYEHHBIX OT
NEKTPOCUETYMKA, B COOTBETCTBHUM C 3alIpOTPaMMHUPOBAHHBIM B BBIYMCIIMTENIE BECOM HMIIYJIbCAa M
Tapu(pHBIM PaCHHCAHUEM, BBIYUCINUTEIb BEIET YUET U apXUBALIMIO TAHHBIX MO 3JIEKTPONOTPEOICHHIO.

B Brruncnurene temnoBoit sepruu BTD-2K3 (yHKIms ydera aIeKTpodIHEpTHH OTCYTCTBYET, BBIXO/
BBIYMCIIUTEIIS] HCTIOJIB3YETCS KaK JIOMOIHUTENIBHBINA BXOJ JUIS MOIKIIFOUEHHS pacX0I0MEPOB.

Bce Beruncnutern BTD-2K cHabkeHbI TalilMepOM peabHOro BpeMEHH, KAICHIapeM U BCTPOSHHOM
naMaTei0 EEPROM. Berpoennas nocrosiHHas namate EEPROM cnykut Ui noanep:xanusi pacyeTHbIX
3HaYEHUH TEIJIOBOW SHEPIrun, 00beMa TEIJIOHOCUTENSI, 4acOB pabOThI, YUCIIA, MECsIIa U ToJia B cliyyae
BO3MOXHOTIO pa3psijia JUTHEBOM OaTapeu, a TaKkKe Uil XpaHEHUs apXUBHBIX JAHHBIX I10
terionoTpednenuto. Jlanusie B EEPROM o6HOBmsIIOTCS exeyacHO. Bpems XpaHeHus JaHHBIX B
EEPROM, nipu oTkiItoueHnn nutanus, S jiet. [locine BOCCTaHOBIEHUS MUTAHUS 110 YUCITY, MECSIY U TOlY
MOYHO OIPEAEIINTD, KOIAa MPOU301UIO0 OTKIOYEHUE TUTAHUS.

Bbruncnurens mMeeT aBTOHOMHOE IUTaHHWE OT JIMTUEBOM Oarapeu, MO3BOJIAIOLIEH 00ecneuuTh
paboty mpubopa 6e3 3aMEHBI DJIIEMEHTA MUTAHKS J10 S JIET.

Tennoseruncurens BTD-2K1 o6nagaer BctpoennsiM uHTEpdeiicom RS232, 4ro maeT BO3MOKHOCTh
CHUMAaTh apXWBHBIC JIAHHBIC C TEIUIOBBIYHCIMTENS HENOCPEACTBEHHO Ha KOMIIBIOTED WIH YNAJICHHO
IepelaBaTh JAHHBIE B CHUCTEMY IucCHEeTYepH3auuu. [l MOIKIIOYEHUs K BBIYMCINTENIO HCIIOJIB3YETCS
onTopasBszaHHbINA kKabeasr KBTO.

BHUMAHMUME BAKHO!
l Jlnst monkmouenust BTD-2K1 k kommbrotrepy, MoJieMy Wik rpeoOpa3oBarTeiito HHTep(dencos,
H HEeoOX0AMMO HCII0JIb30BaTh ONTOpa3Bsa3aHHbIN kKadeas KBTD, 3aka3piBaeMblil OTICIBHO.
[Toxmrouenune 6e3 kadenss KBTD mMokeT mpuBeCTH K BBIXO1Y BRIYUCIUTENS U3 CTPOSL.

[Ipu padore Beruncimurens BT3-2K1 B cucteme aucrneryepusanum, sl IPeIOTBPAIICHHIS
MIPEKIEBPEMEHHOTO pa3psijia BCTPOSHHOTO 3JIeMEeHTa MUTaH!sl, He0OX0IUMO MOAKIIOUATh BHEITHHH,
CTaOMIM3UPOBAHHBIN 070K nmuTaHus SB Ha KiieMMBbI «+» U «-» pazbema RS485. [Ipu oTcyTcTBUN
BHEIITHEr0 MUTAHUA, BEIUMCIUTEh MTUTAETCS OT BCTPOCHHOM UTHEBOM Oatape (3,6 B).

BHUMAHUE BAKHO!
[Tpu nokiroueHNH BHEUIHEro 6j0ka nuTaHus SB, Heo6Xo1uMo POBEPSTH €ro MOJIPHOCTb.
[Ipu HenpaBWIBHOM MOJKIFOUYEHUH OJI0KA MUTAHKUS BO3MOKEH BBIXO/1 BEIUUCIUTENS U3 CTPOSI.

Beruucnurens BT2-2K2 obnanaer BcrpoeHHbIM UHTEpdeiicom RS485, uro mo3Bossier o0beuHAT
HECKOJIBKO NMPHOOPOB B €AMHYIO CETh /ISl OPraHU3aLUU CUCTEMBI AUCTAaHIIMOHHOTO cO0pa HHpOpMAaLUH.

Hns pabotel uHTepdelica HEoOXOAMMO MOJKIOYEHUE BHEUIHEro CTaOWJIM3MPOBAHHOTO OJ0Ka
[IATAHUS HANpPsKeHUEM SB.

s opranuzanuu cetu RS485 HeoOXomuMo HCMONB30BaTh CHEMUANTU3UPOBAHHBIA KaOelb JUis
RS485 tuma Buras napa KUIISB, BELDEN wunu ananoru.
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Beruncnutens BT3-2K uMeer psn nporpaMMUpyeMBbIX TapaMeTpOB, YCTAHOBKY U ITPOBEPKY
KOTOPBIX HEOOXOAMMO MTPOBOAUTE TIEPEe]] HA4aIOM IKCIUTYaTalliy BEIYHCIUTEIIS.

[IporpamMmmupyemble mapamMeTpbl TEMJIOBBIYMCINTEIS:

1. Jara.

2. Bpewmsi.

3. Bec umnysbca nepBoro c4eT4ymKa BOJIbI.

4. Bec umiynbca BTOPOTO CUETYMKA BOJIBI.

5. Bec umnynbca TPEThEro CUETUHKA BOJIBIL.

6. Bec ummynbca snekrpocuerunka (st K1, K2) win Bec ummysibca 4eTBEpTOTO CUETYMKA BOIBI (11
K3).

7. Hanuuwne aByx tapugos no aekrposnepruu (ais K1, K2).

8. Bpems BcTyruieHus B JielicTBUE nepBoro Tapuda Ha anexTposHepruto (Juist K1, K2).

9. Bpems BeTymieHUs B J€MCTBHE BTOPOTro Tapuda Ha 3JIEKTPOIHEPTHUIO B Cllyyae HAJIMYMS ABYX Tapu(poB
(mns K1, K2).

10. Tum cuctemsl (cM. Tadm. 9).

11. TemmepaTypa XOJOIHOM BOJBI, MCIOJb3yeMas JUIsl pacdyeTa TEINIOBOM JHEPrUU B OTKPBITHIX
CUCTEMaXx.

12. Heob6xomuMoCTh OrpaHUYeHHs] pacyeTa oObema ropsiuei BOJbl B 3aBUCHUMOCTH OT €€ TeMIepaTypbl
(mna K1, K2).*

13. Temmneparypa, mpu KOTOpPOHl TMpEKpamaeTcss pacdyeTr TopsdYel BOABI B ClIydae HEOOXOIMMOCTH
orpaHHueHus pacyera ee o0bema, 3a1aBaeMoil npeapAymuM napamerpom (s K1, K2).

YcTaHOBKa MapamMeTpoB MPOU3BOJIUTCS € MOMOIIBI0 TporpaMMHoro obecnieuenus [10 BT, nocrynHoro
Ha caiiTe NPEANpPUATHS H3rOTOBUTENST WWW.VOdOMer.Su Wid BPY4YHYIO C TOMOIIBI KIaBHATYPHI
BBIYHCIIUTEIIS.
[Ipouenypa ycTaHOBKM MapamMeTpoB OINMCaHa B MyHKTe 1.6.5 Hacrosiero pykoBOACTBA IO
JKCIUTyaTaluu.

1.2.5.5. MapkupoBKka u IIIOMOMPOBAHHUE TETIJIOBBIYUCIUTEIIS.

MapkupoBKa BEIUUCTUTENS TEMI0BOM 3Heprun BTO-2 conepkur:

- TOBApHBIN 3HAK MPEINPHUATHUS - U3TOTOBHUTEIIS,

- 0003HaYEHNE TEIUIOBLIYUCIUTEIIS;

- 3HaK YTBEP)KJICHHS THUIIA;

- HOMEp TEIJIOBBIYUCITUTEIS,

- TOJ U3TOTOBJIEHHUS

- THI TEIUIOBBIYMCIUTES.

Ha tpancnopTHO# Tape A0KHBI ObITh HAHECEHBI HECMBIBAEMOM KPacKOM, KOHTPACTHOM 1IBETY Taphl,
OCHOBHBIE, IOTIOJTHUTENbHBIE U HH(DopMarmoHHsie Haanucu 1mo ['OCT 14192-96.

Ha TCIIOBBIYHUCIIUTCIIN, ITPOMICAIINEC ITIOBEPKY, HAHOCUTCA OTTUCK ITOBECPUTCIIBHOT'O kierMma. Kieiimo
IIOBCPUTCIIAI HAHOCUTCA HaA HaKHeﬁKy 3aKPbIBAIOIIYIO erHe)KHbIﬁ BUHT II€YaTHOU IIAThI, ITPCA0TBPAaIIas
AOCTYII K 3JICKTPOHHBIM 3JIEMCHTAM II€YaTHOM IIJIATHl BEIYUCIIUTEI.

[TnomOupoBKa Kopryca mpuOOpa OCYHIECTBISCTCS TEIUIOCHAOKAIONICH OpraHu3aiuei Juis
NpeaAOTBpaAllICHUA HCCAHKIIMOHUPOBAHHOTO JOCTYIIA K KICMMHBIM KOJIOAKaM HpH60pa. ITmomOa
O6)KI/IMaCTC$I Ha IIPOBOJIOKC COCI[I/IHHIOI_Heﬁ JABa HWJKHUX BUHTA KOpPITyCa. Cxema HHOM6I/IpOBKI/I ITIOKa3aHa
Ha Puc. 8
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Puc. 8 Cxema nnomoéupoexku Kopnyca u niamol 6bl4uciumens
1.2.5.6. TlpaBuna xpaHeHUs U TPAHCIIOPTUPOBKH.

XpaHeHue TEIIOBBIYUCIUTENS JOJKHO OCYILIECTBIISTHCS B CKIAJACKUX MOMEIIEHHUIX IPU OTCYTCTBUU
B HUX IBUIM, IAPOB KHUCIOT, IIEJI0YEH U arpeCCUBHBIX I'a30B B COOTBETCTBUU C YCIOBUSIMHU XpaHEHUS 3
I'OCT 15150-69.

TpancnopTupoBaHUE TEMIOBBIYUCIUTENSI MOXKET OCYHIECTBIATHCS BCEMU BUAAMH TPAHCIIOPTA, B TOM
YHUCJI€ BO3AYLIHBIM B TEPMETU3UPOBAHHBIX OTCEKaX.

Bo Bpems TpaHCHOPTHPOBAHUS U MOTPY30YHO-PA3TPY30UHBIX Pa0OT TPAHCIOPTHAS Tapa HE JOJDKHA
MO/IBEPraTbcs PE3KUM yaapaMm U MPpSIMOMY BO3JEHCTBHIO aTMOC(HEPHBIX OCAJAKOB U MBLIH.

KoncepBamuss npubopa mnpoBomutcs B cooTBerctBur ¢ ['OCT 9.014 nns rpynnbl U3IETHiA:
terioBblyrcnuTens BT32-2 - [l - [; BapmanTsl 3amurthl TermoBeuuciutens - B3-10; BapuaHTh
BHYTpEHHEH ynakoBku: - BY-6.

1.3. Hcnoab30BaHME [0 HAZHAYCHUIO.

1.4, DxcrnyaTalMOHHBIE OTPAHUYEHUS.

MoHTaX TEIUIOBBIYUCINUTEIIS TEIJIOCUETYNKA HAOJDKCH IMPOU3BOAUTCA B 3aKPBITBIX OTAIJIMBACMBIX
MOMEIIIEHUAX ¢ TEMIEpaTypoil okpyxatoriero Bo3ayxa ot -10 °C no +50 °C u oTHOCUTENHHON BIAXKHOCTH
1o 80 %.

Ol"paHI/ILICHI/ISI o MOHTa)XXy CUCTYHMKOB BOJbI, PpPaCXOAOMEPOB-CUCTUNKOB B HUX TEXHUUYECKOM
JAOKYMCHTAIUU.

HpI/I OKCILTyaTaluu HCO6XOI[I/IMO COGHIOI[&TL CJICAYIOIIUC OCHOBHBLIC YCJIOBUA, O6CCHG"II/IBaIOH.[I/Ie
HOpPMaJIbHYIO pa60Ty TCIIOCUYCTUHKA:

25



P3 26.51.70-009-06469904-2019

- KOJIMYECTBO BOJIBI 33 MECAI, PacXoayeMoe Ha OOBEKTHI, HE JOJDKHO NPEBBIIIATh 3HAYCHUIA,
YCTaHOBJICHHBIX B PD mepBUYHBIX MPpeoOpa3oBaTescii, pacXx0o10MepOB-CUCTUNKOB,;

- HKCIUTyaTalMs CYETYMKA BOJIbI HA MAKCUMAJILHOM PacXo/ie IomycKkaeTcst He 6oJiee 1 4 B CyTKH,;

- B IIPOLIECCE IKCIUTyaTallMiy HE AOIYCKAETCs MPEBHIIIICHNE MAaKCUMAJIbHOU TeMIiepaTypsl Boabl (+150
°C).
1.5. TloaroroBka TEIIOCUYETYHKA K HUCTIOJIH30BAHHUIO.

1.5.1. Mepsl 0€30MaCHOCTH NPU MOHTAXKE TEIIOCUETYUKA.

besonacHoCTh mpH MOHTake oOecreyrBaeTcsi TPEOOBAHHSIMH, YKa3aHHBIMH B PYKOBOJCTBE IIO
AKCIUTyaTaI[ii Ha COOTBETCTBYIOIINE IPUOOPHI.

1.5.2. OO6weM u nocneaoBaTeILHOCTh BHEIIIHETO OCMOTpPa TEIIOCUETYHKA.

[Tpu BHEIIHEM OCMOTpPE TEIIOCYCTYHKA JIOJHKHO OBITH YCTAHOBJICHO:

- COOTBCTCTBUEC KOMIIJICKTHOCTHU TCIIJIOCUCTUYMKA, YKaSaHHOﬁ B HACTOAILIEM P3,

- HAJINYUEC U NCIOCTHOCTDb I[eﬁCTB}H—OHIHX HJ'IOM6;

- OTCYTCTBHUE MEXaHWYECKUX MOBPEKICHUH, BIUSIOMUX HA PaOOTOCMOCOOHOCTh COCTaBHBIX YacTeH
TCIIJIOCYCTUMNKA U JJICKTPUICCKHUX JIMHUHU CBS3U MCKIY HUMU.

1.5.3.  MoHTaX TEMJIOCUYETYHKA.

1.5.3.1. MoHTaX CYETYHUKOB BOJEI.
MOHTa)K CUCTUUKOB BO/FbI, paCXO)IOMepOB-C‘IeT‘II/IKOB, BXOJA0IMX B COCTaB TCIJIOCUCTYHKA,
OCYIIECTBIISICTCS B COOTBETCTBUHU C PYKOBOJICTBOM T10 IKCILIyaTallMy Ha MCIOJIb3yEMBIH THIT TPHOOpA.
1.5.3.2. MonTax TepmornpeodpazoBaTesieid CONPOTUBIICHHUS.
MoHTaxx  TepMompeoOpa3oBaTelield  CONPOTHBICHUS  OCYIISCTBISCTCS B COOTBETCTBUU  C
AKCIUTYaTAllMOHHOW JTOKYMEHTAIMEH Ha HUX.
MoHTax TtepmomnpeoOpaszoBareneii conporusienus Pt500 ocymiecTBisieTcs B 3alUTHON THIIB3E.
[Ton6op rune3 ocymectBisiercs mo tadnuie Tabmuma 11.
Tabauna 11 - Ilogdop ruin3.

VeioBHeI guamerp tpybornposoga | AY | MM 15-25 32 -80 100 -150 | 200,250

JlmuHa rune3 L MM 34 84 134 174
2 rumb3a
1 i
™~ 1
s S
4 e =
TepMonpeoOpa3oBaTesi MPSIMOTO 3 nmarpybok. - _ B _
norpyxenus, L=27,5 mm, 75 mm. : Ql o <
» 5| 9 B

TepMoIpeoOpa3oBaTelIn Il MOHTaXa
B THIb3ax, L=45mM.

Puc.9. BapuaHThl KOHCTPYKTHBHOTI'O MCIIOJIHEHHsI TepMoIipeodpa3oBaTeJieil conporuBiaeHus: Pt500
U KpelnesKHbIX 3J1eMeHTOB /ISl HHUX.

TepmomnpeoOpa3oBaten  CONPOTUBICHUS  CIEAyeT MOHTHUPOBAaTbh CHMMETPHYHO K  OCH
TpyoonpoBosna (cM. Puc.10) uaeHTHUHBIM cHOCOOOM, Kak Ha MOJamolleM, Tak M Ha OOpaTHOM
TpyOompoBoie (Hanpumep, B 0TBOAE TPpyObl). Takum 0Opa3oM, HCKITIOUAETCS BHECEHHE JIOTIOTHUTEIbHBIX
IIOIPELIHOCTEN.
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['unp3el TepMoONpeoOpazoBaTeeil CONMPOTUBICHUS JOJDKHBI MOHTHPOBATHCS B HAaTpyOkax (cM.

Puc.10), npuBapuBaeMbIX K TpyOOTIPOBOIY, U JOJDKHBI OBITH PACIIONI0KEHBI HAa TPYOOIIPOBOJIE TaK, YTOOBI

BOJIa OMBIBaJIa UX 10 Bcel anuHe. Kopmyc TepMonpeoOpa3oBaTesst CONPOTUBIEHUS NEPE] IIOTPYKEHUEM
B TMJIb3Y MOJKHO CMa3aTh BEICOKOTEMIIEPATYPHBIM MACJIOM (CHIMKOHOBBIM, KPEMHHHOPraHHYECKUM).

BHUMAHMUME BAKHO!

H Henb3s 3anonssTh ruiib3y TpaHchOpMAaTOPHBIM UIIH IPYTUM MacioMm!

AKTHBHAsE 4acThb TEpMOINPEOOpa3oBaTENei COMPOTHBICHHS JOJDKHA OBITH PACIOJIOKEHA MO OCH
TpyOompoBoga. Cremyer obOecneunTh IOCTATOYHO MeCTa I 3aMEHbl  TepMompeoOpasoBareneit
CONPOTUBIICHUH WJIM UX TUJIIB3.

TepmornpeoOpa3oBaren  COMPOTUBICHUS HETMOCPEACTBEHHO B  MPHCOCIUHHUTEISIX  JIOJDKHBI
MOHTHPOBATHCSI MEK/Yy OTCEKAIOIIMMK KPaHaMHU.

Yacte oTpe3ka TpyOOIlpoBOJa B MECT€ MOHTaXka CJEIyeT H30JUpOBaTh, YTOOBI MCKIIOYUTH
JOTIOJTHUTEBHBIE MTOTPENTHOCTH U3MepeHus. M3omsanus 1omKkHa ObITh chOpMUpOBaHa Tak, 4TOObI ObLIa
obecrieueHa BO3MOXKHOCTh ICMOHTaXka TepMOTIpeoOpazoBaTesel conporusienus (cM. Puc.).

-

AT

a)-
max 70 3 max 70 _ 3
AANMAANANNY K
i Y O N T Y
A LARRRRRN gty . : N
20 :.]'5 —Ht—a L 2N —ul-—g

0) B)
Puc.10. Monumasic mepmonpeoodpazoseamereii cOonpomueieHus.
(a) cmocob MOHTa)ka TepMOIIpeoOpazoBaTeeil CONPOTUBIICHHUS,
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(6) coemuHWTENBHBIE MATPYOKHM  mpeoOpasoBaTeNell  COMPOTHBICHUS  JUISI  YCTaHOBKH
NEePIEeHANKYIISPHO;
(B) coemuHHUTENbHBIE ATPYyOKH TpeoOpa3oBaTeneld COMPOTHUBICHHUS TSl yCTAHOBKH MOJT yriioM 45° K
ocu TpybompoBoA.

1.5.3.3. MoHTax npeoOpa3zoBaTeyieil 1aBiIeHUsI.

OcCyIecTBISETCS B COOTBETCTBHH C IMTACIOPTOM K HCIIOJIB3YEMBIM MTPE0OPa30BATEIISIM.

1.5.3.4. MoHTax BBIYMCIUTENS TerIoBoU sHeprun BTO-2.

KoHcTpyKius TerI0BbIUMCIUTENS IpeJHa3HAYEHa U1 HACTEHHON yCTaHOBKHU. OH J0JDKEH
pacmoJjaratbeCqa B YIIO6HOM JJIA CHATHUA Toka3aHu Mecte. Ero MoskHO Pa3sMECTUTL B 3alllUTHOM HIUTKC
(sIMKeE), 3aKphIBAEMOM OT JIOCTYIIa TOCTOPOHHHUX JIUL.

[IpoymmHbl, 3aKpelUIeHHbIE Ha 3aJHEH CTOpPOHE KOpIyca, TMO3BOJSIOT  YCTaHABJIMBATH
TCIIJIOBBIYUCIIUTEIIb HA IJIOCKUC MTOBEPXHOCTH (CTGHBI, HII/ITI)I).

MoHTax QJICKTPOIIPOBOAOB JOJIKCH BBIIIOJHATHCSA TIIATCIIBHO, KBaJ'II/I(l)I/IIII/IpOBaHHI)IM MEpCOHAIIOM.
[Ipu HemocTaTOYHOH IJTMHE TPOBOJOB TepMOIpeoOpa3oBaTeNiell COMPOTUBICHUS W PacXOJOMEpPOB,
JOITyCKAeTCsl HapaluBaHUE MTPOBOJIOB.

JlmHa mpoBOJIOB TEPMOIIPE0Opa3oBaTeiell CONMMPOTUBIICHHS MOXKET OBITh YMEHBIIICHA WM YBEJIMUEHA
B COOTBETCTBMHU C JIOKyMEHTanued Ha Hux. 4 JIBYXIIPOBOJHBIX TEpPMOTIPeoOpa3oBaTeeit
comportuBiieHust Pt500, momyckaercst yasmuHEHHE TPOBOJA A0 25 METPOB C YCIOBHEM HCIIOJIE30BAHHS
YCTBIPEXKUIIBHOT'O Ka0eJIst ¢ ceYeHneEM KUJIbI HE MeHee 0,75 MM2 " IIOAKIIFOYEHHUEM K BBIYHUCIHUTEIIIO 110
YETBIpEX MPOBOJHOM CXEME.

JlivHa npoBoJia UMITYJILCHOTO BBIXOJIa CYETUMKA BOJIBI (PacXoJ0Mepa) TAKKe MOXKET YIUIMHATHCA J10
25 M IBYXKHIJIBHBIM ITpoBOJOM 2X(0),75.

BHUMAHMHME BAYKHO!

IIpoBoaa ot TepmonpeodpazoBaresieil CONPOTUBJIEHNS, PACX010MEPOB,
npeodpaszoBareJieil 1aBJeHUs J0JKHbI HAXOAUTHCS HA paccTOAHNMH He MeHee 0,3 M oT
ka0esst nuraromeit ceru 220B.

C ueJbI10 NCKJIIOYEHNS BIUSIHUSI BHEIIHUX 3JIEKTPOMATHUTHBIX NOJIel 0T
3JIEKTPOJABHUIaTesieil MOIHOCTBIO 00Jib1Ie, yeMm 200 BT, TpancdopmMaTopoB, CHI0BBIX
KaleJiel, cileyeT BbIIEPKUBATH PACCTOSTHUE HE MeHee 2-X MeTPOB 0T 3THX YCTPOMCTB
710 0JIOKOB TEIJIOCYEeTYMKA U NIPOBO/I0B MOAKJ/JII0YEHHs IEPBUYHLIX Peodpa3oBareJiei
pacxoia, TeMneparypbl 1 1aBjaeHus. /15 HCK/IIOUEHUS BJIAUSHUSA 3JIeKTPOMATHUTHBIX
1oMex, peKoMeH/yeTcsl 1JIsl MOAKJII0UYEeHHs UCI0/b30BaTh IKPAHUPOBAHHBIH POBO/I.

1.5.3.5. MomnTax snekrpudeckoit cxembl (Mogudukarus CT 20 TIM).

MoHTax ¥ MOAKITIOYEHNE TEIIOCUETYMKA JIOJDKEH BBIMOJIHITHCS TIIATEIbHO, KBATU(UIIMPOBAHHBIM
nepcoHaioM. Beruucnurens temnoBoi sHeprun BT3-2 B moauduxanuum ternocyeruyuka CT-10 I[IM
MO3BOJISIET TOJKIIOYATh A0 JBYX HE3aBUCHUMBIX CHUCTEM TeIJIOCHAOXKeHUsA. Bo3MoXxHBIE BapHUaHTHI
UCIIOJIb3YeMbIX CXeM Yyka3zaHbl B Tabnuie Tabnuma 13. IlogkinroueHue mepBUYHBIX MpeoOpasoBareseit
pacxoja, TeMIepaTypbl, JaBlI€HUS, a TAaK)Ke BHEIIHEro MUTaHus U nudpoBoro uHTepdeiica mokasaHo Ha
Puc.11

Haznauenue kieMM BBIYHCIUTENS yKa3aHo B Tabnuie Tabnuna 12

BHUMAHMUE BAKHO!
I s obGecrieueHust mpaBuiibHOM paboTel Ternocuerynka CT 20, mepen Hayaiom
H SKCIUTyaTallil HEeoOXOaUMO B KOH(UIypallMM BBIYUCIUTENS HACTPOUTH Beca HMMITYJIbCOB

BXOOHBIX KaHAJIOB B COOTBCTCTBHUU C B€CAMU UMITYJIbCOB ITOJKIIIOYACMbIX K TAHHBIM KaHallaM
pacxogoMepoB, a TaKXKe BBI6paTB HGO6XO)II/IM]':>II7I THI CHCTEMbI TEIUIOCHAOKEHUS B
COOTBCTCTBHH C HCHOJ’IB3y€MOﬁ Ha 00BEKTE.
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Puc.11. Cxema nooxknwouenusn evtuucnumensn BTI-2 (moougukayua CT 20 IIM)
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O06o03Hauenue
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barapes nurtanus

CepBucHslii pazbeM

[Tepexrouarenu pexxumos J1, J2, J3, J4

JlononHuTenbHbIN HHTEPDENCHBIN MOYIIb

MecTto HaHeceHus KiIeMa ITOBEPUTENs

KnemMmuuK moakiroueHust ocHoBHOro nHTepdeiica RS485 u Beixox nuranus SB
KnemMHuK BHeLIHero HanpsbkeHus nutanus 9-24B win 5B

KnemMHuK nOTIOTHUTENBHOTO HHTEpdEiica (15 IUTI03-MOTyIIei )

Knemmuunk «UF» mi1st ob6ecrieduenus nuranust pacxoaomepos turma Ultraflow

Taﬁ.lmua 12. Haznauenue knemm eoluuciumens

Howmep Ha3nauenue

Cucremal

XS 1 | TepmonpeobpazoBaTenb CONMPOTUBIICHHS 1O, TpybonpoBoaa 1 cuctema — Tal(T1)*

XS 2 | TepmonpeobOpazoBaTesb COMPOTUBIICHUS 00p. TpybompoBoaa 1 cucrema — Tol(T2)*

XS5 | Pacxomomep Ha mojarorieM u oopatHom Tpydomnposose 1 cucrema Vil, Vol (V1, V2)

XS 6 | Pacxomomep u jom. TepmornpeodpasoBarenb conpotusienus 1 cucrema Vx1, Tx1 (V3 T3)

XS 9 | laBnenue Ha mojaroiiem u oopatHoM Tpyborposose 1 cucrema Prl, Pol (P1 P2)

XS 11 | Bxoa KOHTpOJIs curHaIa peBepca | crctema i KOHTpoJIb uTanus pacxogomepa R1,U(R1 Ul)
*ok

Cucrema 2***

XS 3 | TepmompeoOpazoBareinb CONMPOTUBICHUS MO, TpyOorpoBoaa 2 cucrema — T2 (T4)*

XS 4 | TepmonpeoOpazoBareinb CONPOTUBIEHHS 00p. TpyOomnpoBoaa 2 cuctema — To2(T5)*

XS 7 | Pacxomomep Ha mojaroiieM u oopatHom Tpybomnposoje 2 cucrema V2, Vo2 (V4 V5)

XS 8 | Pacxomomep u jiom. TepMornpeoOpazoBareib conporuienus 2 cucrema Vx2, Tx2 (V6 T6)

XS 10 | JlaBnenue Ha mojaroiieM u oopaTHoM TpybompoBoe 2 cuctema Pri2, Po2 (P3 P4)

XS 12 | Bxoa KOHTpOJIsl cUTHAJIa peBepcea 2 cucteMa u Beixo SB mutanus pacxomomepa Ulatraflow -
R2, UF (R2 UF)

IIpumeuanue

* IIpu uCHONB30BaHUU JBYXIPOBOJHON CXEMBI MOJAKIIOUYEHHUS TepMolpeoOpasoBareneil, JOKHbI ObITh

YCTAHOBJICHBI JUKEMIICPBI Yy COOTBCTCTBYIOLICTO KICMMHHKA, IIPU 3TOM TepMonpeo6pa303aTenL
INOAKIOYACTCA K KICMMaM 2u3 COOTBCTCTBYIOLICTO KICMMHHKA, 4 KICMMBbI 1 m 4 ocraiorca He
IIOAKJIFOYCHHBIMH.

** Ul

HaJIMYHUEC KOHTPOJIA MMUTAHUA PACXOAOMEPA OTOBAPUBACTCA ITPH 3aKa3eC

**% KnnieMMHUKH cucteMbl 2 i Moandukanuii [115 u I115 M He ucnonb3yrotcs
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Cxema HU3MEPECHUSA TeIJI0BO IHEPIrumn

JlanHble, NCMOJIb3yeMble
B pacyere Tenja0BoM
JHEPruu
(nast 1-i m 2§ cUCTeMbl)

JlonmosiHUTEAbHBIE
AATYUKHU
(nsis 1-i m 2ii cucteMbl)

3akpsiTast cxema TertocHa0xeunst, | CueT4nKy BOIBI Vo, Vx, Po, Tx
pacxojiomep Ha nojaromieM Tpyoomnposoae | Vi
TepMonpeoOpa3zoBaTenu
r-=-1 tn COIIPOTHBIICHUS
_: P | ]
Lo Tn, To
[IpeoGpaszoBarenu
i naBiieHus *
ta P
- i 1
dopmyia pacyera TETUIOBON SHEPTUU:
Q=M X (hyoy — ho6p)
3akpbITast cxeMma TertocHaoxkenns, | C4eTduKy BOIBI Vi, Vx, P, Tx

pacxoiomep Ha 0OpaTHOM TPyOOTIPOBOIE

w/

el H

@=L ]

dopmyIia pacueTa TEIIOBOM SHEPIHH:
Q=Mo6p*(hox — Nosp)

Vo
TepmomnpeoOpazoBaTenu
COTIPOTHUBIICHUS

Tn, To
[IpeobpazoBarenu

naBieHus *
Po
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OTkpbITasi cxeMa TeTUIOCHAOKEHUS CueTuynKu BOIBI Vx
¢ -Iiurpagﬁgpa VH )VO
_h_:r'i)": Cj n/ f : TEepPMOIIpeoOpa3oBaTeIn
Lo COTIPOTHBIICHUS
Tn,To, Tx
. / [IpeoOpazoBarenn
*
- ®‘ o : JaBJIEHUS
P, Po
)
dopmyna pacdera TEIUIOBOM SHEPrUu:
Q=Mpox*(hpox — hx) = Mogp*(hogp — hx) -
HOPMAaJIBHBIN pacyeT
Q=Mpox*(hpox — hx) + Mogp*(hosp — hx) -
pacdeT mpH HAJTMYHUW CUTHAJIA «PEBEPCH
TynukoBas OTKpbITas cxema CyeT4YnKHU BOJIBI Vo, Vx, Po

TEIUIOCHAOKEHUI Vo
TepMonpeoOpa3zoBaTenu [Ipumeuanue: B nannou

_:,-i)q E/ V pasopa COTNIPOTUBJIEHUS CUCTEME

P ( :) * T Tx TepmonpeoOpazoBarens To
[IpeobpazoBarenu 3aMBIKAIOTCS
t E/ TABJICHAS * epPEeMBIIKaMHU.

Pr

®dopmysa pacyeTa TeIIOBOW YHEPTUH:

Q=Mpo*(hyoy — hx)

3akpeITas cxema OXJIaKIeHUs, pacxogoMep | CUETUUKH BOBI Vo, Vx, Po, Tx

Ha MOJAr0IIeM TPyOOIIpOBOIC
i t
r 1 j/

— P H@—b i
L_—a

E/

dopmyia pacyera TEIIOBON SHEPTHH:
Q:Mnonx(ho6p — Nop)

Vi
TepMonpeoOpa3zoBaTenu
COTIPOTHUBIICHUS

T, To
[IpeobpazoBarenu

naBieHus *
Pn
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3akpheITasi cxema OXJIaXKJeHus1, pacxogomep | CYEeTUUKHU BOIbI Vo, Vx, Po, Tx
Ha 0OpaTHOM TpyOOTIPOBOIC Vo
TepmomnpeoOpazoBaTenu
E/ COIPOTHBJICHUS
> : Tn, To
[IpeobpazoBarenu

. £ maBieHus *
~="1 o
-« P i Po
| I—)

dopmyia pacueTa TEIUIOBOM SHEPTUU:
Q=Mo6px(hobp — hrox)

* - ecllu YCTaHOBJIEHBI IpeoOpa3zoBarenu AaBieHus Pi, P3 To MX 3HaueHMs HCHOJIB3YIOTCS IS
pacuera TEMJOBOM HSHEPrMM B COOTBETCTBYIOLIEH cucTeMe. B ciydae eciu AaTyMKu JaBlieHUS He
YCTaHOBJIEHBI HCMOJb3YETCs J0roBopHOE 3HaueHue «Pml nmor» unm HawanbHoe «Prnl Hawy. mopsaaox
MOJICTAHOBKY 3HAYCHUH TABJIICHUH [T pacyeTa TerIoBOi sHeprun yka3aH B Tadmuie Tadauya 30.

1.5.3.6. Momnrax snexrpuueckoit cxembl (Moaudukamus CT 20 K-M).

MOHTaX ¥ MOAKIIOYCHNE TEIUIOCYETYNKA JODKEH BBITIOIHITHCS TIIATEIBHO, KBAIM()HIIMPOBAHHBIM
nepcoHagoM. Beraucnurens TeroBoi sHeprunm BTD-2 B Mommdukanuu termiocuerunka CT-10 K-M
MO3BOJISIET BECTH Y4YeT TEIUIOBOM SHEpPruM MO BHIOpAHHOW cxeMme TeIulocHaOkeHus. Bo3MoxHbIe
BApUAHTHl HCTOJB3YEMBIX CXEeM YyKa3aHbl B Tabmume Tabmuma 15. [loaxmroueHue mMEepBUYHBIX
npeoOpaszoBaresnieil pacxoja, TeMIlepaTypbl, AABJIEHUS, a TaK)Ke BHEIIHEro MUTaHusi W LU(POBOro
nHTepderica nmokazano Ha Puc.12. HazHadueHne kiieMM BBIUMCTUTENS YKa3zaHo B TaOnwuie Tabmauma 14

BHUMAHMHME BAKHO!
l Jlns oOecrieuennst mpaBuibHOKW padoThl Temmocuerunka CT 20, mepexn Havaiaom
e JKCIUTyaTallid HEOOXOIUMO B KOH(Hryparu BBIYUCIHUTENS HACTPOUTh BECa HUMITYJIHCOB

BXOJOHBIX KaHaJIOB B COOTBCTCTBHU C B€CaMHU HUMITYJIbCOB IIOJK/IIIOYAaCMbIX K JTaHHBIM KaHallaM
PacxoaOoMEpoOB, a TaAKIKEC BbI6paTB H€O6XO,Z[I/IMBII>1 THII CHCTEMBI TEIUIOCHAOKEHHUS B
COOTBCTCTBHH C HCHOJ’IBSy@MOﬁ Ha 00BEKTE.
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14131211 10 9 8 7 6 5 4 3 2 1

+ - - + | - + 1 - +

T V3 V2 vi | T | T
RS 485 KiaeMMHbBIEe coeqUHEHHS

Puc.12 Pacnosoxenue kiaemm BTI-2 (moguduxamus CT 20 K-M)

Taoauna 14 Haznayenue KjaeMM BBIYHCIATEIA

Homep koHTaKTa

Onucanme KOHTAKTA

; TepmonpeobpazoBaTenb CONPOTUBICHUS (TIOAIONINI TPYOOTIPOBOT)
i TepmonpeobpazoBaTenb cONpOTUBICHUS (0OOPATHBIN TPYOOTIPOBOT)
5 Hanpsokenne nuranus RS485 (VSS)

6 Wntepodeiic RS485 (B)

7 Wutepdeiic RS485 (A)

8 Wurepdeiic RS485 (GND)

190 CueTuunk BOJIbI HA CUCTeMe oToruIeHus - V1

i; Cuetuuk Bojel Ha cucteme XBC wnu otoruenus - V2

1‘31 Cuetuuk Bonsl Ha cucteme [ BC (nmomaua) - V3

15 WmnynbcHBINA BXOJ] OT cueTymka 3iekrposnepru - E (mms K1, K2)

16 Cuetunk Boel Ha cucteme ' BC (oOpartka) - V4 (ms K3)

i; TepmonpeoOpazoBatens conpoTtusienus [ BC
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. JlonmosiHUTEIbHBIE
Cxema u3MepeHus TeNJIOBOW SHEPTUU Onucanue cxeMbl
AATYHKH
1. 3akpsiTas cucrema, pacxogomep Ha | C4eTYMKH BOJbI
NnojamieM TpyoonpoBoje Vn—-Vi V2, V3
TepmomnpeobpazoBaTenu
tn tn—11
E/
-k i
dopmyna pacuera TEIIOBOM SHEPTrUU:
Q= Mnoqx(hno,q - ho6p);
2. 3akpbiTas cucrema, pacxogomep Ha | [ 1-if cucremsl:
oOpaTHOM TpyOonpoBoae CdeTunKky BOJBI V>, V3
Vo-Vi
to
o] L TepmonpeobpazoBatenu
tn—11
to—1
Lﬂ/
=+ p
dopmyna pacyeTa TeIIOBOW SHEPTUH:
Q:Mo6px(hnon - ho6p);
3. OTkpobITas cucremMa Jns 1-i cucreMsr:
W pasEopa CyeTunKH BOIBI V3
4,®_|‘+—' tu/ L V-V
Vo-V2
TepmonpeobpazoBatenu
t —
- (et |
W to—1
t/
dopmyna pacuera TEIIOBOM SHEPruu:
Q:Mno,qx(hno,q— hx) - |\/|o6px(ho6p— hx);
4. TynukoBasi OTKpPbITasi CUCTEMA s 1-ii cucreMsr:
£ CUeTYHnKH BOOBI Vs, V3
,{ :: } tn = vpazﬁopa VH - V]_
TepmomnpeoOpazoBatTenu
i/ tn—11
a
t, — mepeMbIuka
dopmyia pacyera TEIIOBON SHEPTUHU:
Q=Mhnoa*(hnos — hx)
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5. 3akpeiTas cucremMa oxJaxkaeHusi, | C4eTUNKU BOJbI
pacxojoMep Ha nojaaoueM Tpyoonposoae | Vi — Vi V3, V3
TepmomnpeoOpazoBaTenu

[ th—1t
E/

dopmyna pacdera TEIIOBON SHEPIHU:
Q= Mnonx(ho6p - hno.q);

6. 3akpeiTas cucrema oxuaxaeHus, | [Jns 1-i cucremsr:

pacxogomMep Ha odpaTHOM TpydonpoBoge | CueT4nky BOABI V3, V3
/ Vo-V1
t].'[
-] . TepmomnpeoOpazoBaTenu
tn—1t1
to—1t2

dopmyna pacdera TEIIOBON SHEPIHU:
Q=M06px(ho6p - hno.q);

1.5.3.7. MonTtax snekTpudeckoit cxemsl (Moaudukamus CT 20 K).

MOHTaX ¥ MOAKIIOYCHNE TEIUIOCYCTYHKA JOJDKEH BBIMOIHATHCS TIIATEHFHO, KBATH(DUIIUPOBAHHBIM
nepcoHasioM. Bpruucnurens temioBoit sHeprun BTD-2 B momudukamuu ternocuerynka CT-10 K
MO3BOJISIET BECTH Yy4YeT TEIJIOBOH SHEPruM MO BBIOPAaHHOW CXeMe TeIUIOCHAOKeHHs. Bo3MOXHbBIE
BapHaHTBl HCIIOJB3yEMBIX CXeM yKa3aHbl B Tabmuie Tabmuma 17. [lonmkirodeHue mEpBUYHBIX
npeoOpa3oBareneld pacxoja, TEMIIepaTyphl, IaBJICHHUS, a TAKXKE BHEIIHETO MUTAHUS W IM(PPOBOTO
nHTepderica nmokazano Ha Puc.13. HazHaueHne kiieMM BBIUMCIUTENS YKa3aHo B Tabnuie Tabmauma 16

BHUMAHMUME BAKHO!
l Jlns obecrieuenus mpaBwiIbHOW paboThl TeriocdeTunka CT 20, mepen Havdaiom
H 9KCIUTyaTallil HEeoOXOJUMO B KOH(UIypalMM BBIUYKCIUTENS HACTPOUTH BECa HMMITYJIbCOB

BXOJHBIX KaHAJIOB B COOTBETCTBHUU C BECAMU HMMITYJIBCOB IIOAKIOYAaCMBIX K JaHHBIM KaHaJlaM
PacxoaoMEpoB, a TaKXC BbI6paTB H606X0)II/IMBII71 THII CHCTEMBI TEIUIOCHAOKEHHUS B
COOTBCTCTBHH C I/ICHOJ'IB3yeMOI71 Ha 0OBEKTE.
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Puc.13 Pacnosioxkenue kiaemm BTI-2 (momnduxamus CT 20 K)

Taoauna 16 HazHayeHune KjieMM BBIYUCIUTEISA

Homep koHTaKTa Onucanue KOHTAKTa
; TepmonpeoOpazoBaTeslb COMPOTUBIICHUS (ITOJAOITUI TPYOOIIPOBO)
i TepmonpeoOpazoBaTeslb COMPOTUBIICHHS (OOpAaTHBIN TPYOOIIPOBO)
5 Hanpsokenne mutanus RS485 +5B(VSS)
6 Wurepdeiic RS485 (B)
7 Unrepdeiic RS485 (A)
8 Wurepdeiic RS485 - 5B (GND)
190 CueTuuk BOJIBI HA CUCTEME OTOIUIeHHs - V1
E Cuetuuk Bojiel Ha cucteme XBC unu ortoruienus - V2
12 Cuetuuk Bonsl Ha cucteme [ BC (nmomaua) - V3
15 WmnynbcHBINA BXOJ] OT cueTymka 3iekrposnepru - E (ams K1, K2)
16 Cuetunk Boel Ha cucteme ' BC (oOpartka) - V4 (ms K3)
g TepmonpeobpazoBatens conpoTtuBienus [ BC
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Tabumua 17. Cxembl H3MepeHHs TEIVIOBOH YHEPIrUHU

. JlonmosiHUTEIbHBIE
CxeMa u3MepeHUsl TENJIOBOI JHEPTUH Onucanue cxeMbl
AATYHKH
1. 3akpeiTas cucremMa, pacxojgomep Ha | CYETUUKHU BOJbI
MoIao1IeM TpyOooTIpoBoIe Vn—-V; Vs, V3, 13
TepmonpeobpazoBaTenu
> ot
w/
- 1
dopmyna pacdera TETIUIOBOH SHEPTUU:
Q= Mnoqx(hno,q - ho6p);
2. 3akpeiTas cucrtemMa, pacxomomep Ha | Jlms 1-i cuctemsr:
00paTHOM TPyOOIPOBOIEC CueTyuku BOJIbI V2, V3, 13
Vo-Vi
E/_F : TepmonpeobpazoBaTenn
tn—11
to—1
t/
N
dopmysia pacyeTa TeIIOBOW YHEPTUH:
Q:Mo6px(hnon - ho6p);
3. OTKpbITast cucTeMa Jns 1-1 cucremsr:
1:4/ WV pasBopa CyeTuuKy BOJIBI V3, t3
4,®n_|‘+—’ B VARYA
Vo -V2
TepmonpeobpazoBarTenu
@ ek
wled to -t
tﬁ
dopmyna pacuera TEIIOBOM YHEPTUU:
Q:Mno,qx(hno,q— hx) - |\/|o6px(ho6p— hx);
4. TynukoBasi OTKpbITasi CUCTEMA s 1-ii cucreMsr:
J CyeTunKHy BOJIBI Vs, V3, t3
4,®t“—, WV pasBopa V-V
TepmonpeoOpazoBatTenu
tE/ b
to— nepemMbruka
dopmyna pacdera TEIIOBOM SHEPTUu:
Q=Mhnoa*(hnos — hx)
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5. 3akpeiTas  cucrteMa  oxyaxjaeHus, | C4ETUUKHU BOJIbI
pacxoioMep Ha MoJaroeM TpyoonpoBoie Vn—-Vi V2, V3, 13
TepmomnpeoOpazoBaTenu

[ th—1t
E/

- 1
dopmynna pacdera TEIUIOBOM SHEPTUU:
Q= Mnonx(ho6p - hno.q);
6. 3akpeiTas  cuctemMa  oxyaxzaeHus, | s 1-i cucteMsr:
pacxosiomep Ha 0OpaTHOM TPyOOTIPOBOIE CueTyuku BOJIbI V2, V3, 13
o/
b/ ] : TepmonpeobpazoBaTenn
tn—t1
to—t2

dopmyna pacdera TEIIOBON SHEPIHU:
Q=M06px(ho6p - hno.q);

1.5.4. IlpaBuna u TOPSNOK TMPOBEPKU TEIJIOCUETUMKA TMepe]] IKCIUTyaTaluen

(ommpoGoBaHue).

Boruucnurens temmoBoit sHeprun BTD-2 moctaBisieTcs ¢ 3aBOJICKONW KOH(UTYpamued Tuma
CUCTeMBbl 3aKpbiTas, pacxoJOMep Ha IoJaue, Beca HUMIIYJIbCOB BXOJHBIX KAaHAJIOB BBIYMCIUTEINS
yctanoByieHbl 100 TUTPOB HA UMITYJIBC.

[lepen HauanoMm SKCIUTyaTallMd HEOOXOIMMO HACTPOUTH KOH(MUTYPALMIO BBIYUCIUTENS TEIIOBOM
sHepruu BTD-2 ¢ momomipio KOMIBIOTEpa BHUMATEIbHO W3Yy4uB pasnen «llomomib» mporpamMmMHOTo
obecnieuenus [10 BTD win aHanornyHoro, HCMoJIb3yeMOro JijIsl YCTAHOBKH MapaMeTpoB, a TaK K€ pa3aes
1.6. Hactosiiero PO B yacTu noAKIIIOUEHUS BEIYUCIUTENS K IEPCOHAIIBHOMY KOMITBIOTEPY.

B momudukanusx CT 20 K u CT 20 K-M ecTh BO3MOXHOCTh YCTAHOBKH KOH(HUTypaIuu ¢ IOMOIIBIO
KJIAaBUATYPhI BHIYUCIATEISL.

BHUMAHMUE BAKHO!

s obGecrieuenust mpaBuibHOM paboThl Terocuerynka CT 20, mepen Havyanom
JKCIUTyaTallil HEeoOXOaUMO B KOH(UIypallMM BBIYKCIUTENS HACTPOUTH BECa HMMITYJIbCOB
BXOJIHBIX KaHAJIOB B COOTBETCTBUU C BECAMU UMITYJIbCOB MOJKIIOYAEMbIX K JaHHBIM KaHallaM
pacxoJoMepoB, a Takke BBIOpaTh HEOOXOAWMBIM THUI CHUCTEMBbl TEIUIOCHAOXKEHUS B
COOTBETCTBUU C HCIOJIB3YeMO Ha OOBEKTE.

Ilpumep nacmpoiiku Konguzypauuu:
Hcxoonvie oannvie
Ha obvexme ona yuema mennosoti suepeuu na cucmemy ['BC ycmanoenen mennocuemuux CT 20
Mooupurayuu:
Tennocuemyux CT 20 I[IM
Buiuucnumens mennogoti snepeuu BTI-21114 M 1 wm.
Pacxooomep-cuemuux xonoomnoti u eopsueti 600vt BCO M KU J[y402 wm.
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Komnnexm mepmonpeobpazosameneii conpomuénenus PT500 1 xomnnexm.
IIpeobpaszosamenu dasnenus IIJJTBX 1-02-4..20mA-1,6-0,5 2wm.
Pecnamenmuposannas memnepamypa xoi00Hot 600l 8 2padycos

Cucmema I'BC coomeemcmeyem omkpwvimoul cucmeme mennocHabocenuss, BCO M BU J{y40
NnOCMAasnAemcs ¢ 8ecom 8biX0O0H020 umnyavca 10a/umn. OamHas ungopmayus ykazana Ha SmMukemke
pacxooomepa u 8 conpo8oOUMeNbHOU OOKYMEHMAYUU.

3asoockas nacmpotika coomeemcmayem muny cucmemvl « 3aKpvlmasi, pacxooomep Ha nooadey u
geca UMNYIbco8 Oisi 6X00HbIX Kananoe 100n/umn, ycmanosniennas memnepamypa XOoi00HOU 600bl Oiisl
OMKPBIMOL cucmembvl 32padycos.

s npasunvhot pabomer mennocuemuuka CT 20 neobxooumo nacmpoums KoH@USYPAYUIO
gvluucaIumens meniogou snepeuu BTO-2, 0ns smoeo Heobxooumo nepegecmu nepexiouamenb YCmaHo8Ku
napamempog 6Hympu KOpnyca 8blyUCIumensi 8 aKmusHoe noodiceHue, oaiee ¢ NOMOubIO0 NPOCPAMMHO2O
obecneyeHuss NOOKIIOUUMbCSA NO YUDPOBOMY uHmepelicy K blYUCTUMENI0, CUUMAMb KOHDUSYPaAyuo
gbluUCIUMENS, OMKOPPEKMUPOBAMb He0OX00UMble NYHKMbL, 8 OAHHOM CyYde YCMAHOBUMb :

Tun cucmemvr «Omxpoimas 0ObIYHAA»

Bec umnynvca 1 pacxooomepa ycmanosums 101/umn,

Bec umnynvca 2 pacxooomepa ycmarnosums 101/umn,

Temnepamypy X0100HOU 800bl YCMAHOBUMb 68 COOMBEMCMEUU C UCXOOHLIMU mpebosaHusmu 8
2paoycos.

IIpoussecmu 3anucy KOHUeYypayuu, cyumams 3aH060, Y0OeOumvcs, 4mo Koupueypayus
NPABUNILHO 3ANUCANACL, Nepesecmu NepekIioYameb YCMAHO8KU NAPAMEMpPos 8 UCXOOHOe NOJONCEHUE,
OoKupyrowee oanvHeliuiue usMeHeHus: KOHQusypayuu.

3aTeM HYKHO ITPOBEPUTH NMPABUIILHOCTh MOHTAaKa B COOTBETCTBUH ¢ PO.

BHUMAHMUE BAKHO!
l Bo u3zbexanmne BbIxoaa 000py10BaHUS U3 CTPOS, MOJAKJ/IIOYAiTe BHELIHEE IUTAHUE
e TOJILKO HA KJIEMMHUKH, NIPeJHA3HAYEHHbIe /Il MOAKJII0YeHHs] BHEIIHEero NUTAHHUS.

151 BHemIHero nuTanus Beruucanteneid BTI-2 nonyckaercs noak/jiao4aTh
CTA0MJIM3UPOBAHHBbIC HCTOYHUKH NMUTAHUSA SB 1151 Bcex Mogu(puKaANMi TeMJI0CYeTYNKA
CT 20 nim cTadMJan3upoBaHHbIN 0JIOK MMTAHUS HanpskeHue ot 9 1o 24B 1
BbruncauTesii BT93-2I114 M u BTJ-21115 M, B cOOTBeTCTBYIOIIMA KJIEeMMHHK.

IIpu NOAKJIIOYEHNH CETEBOr0 MUTAHUSA, OT HEr0 MUTAETCS KAK HHTep(elicHas YacTh
TaK M €aM BbIYMCJIUTE]b IIPH 3TOM NMPOIJISIETCS] CPOK CJIY:KObI BCTPOEHHOM 0aTapeu
NUTAHUSA BHIYMCIUTES.

Ilepen noak/Ir0YeHueM 0J10KA MUTAHUS K BbIYMCJIUTE/I0, HE00X0AMMO MPOBEPUTH
NOJISIPHOCTDH M HANPsIzkeHHe BOJbLTMETPOM.

Ju1st McKJIIOYeHUA oMeX OT 0JI0KA MUTAHUSA co0JI01aliTe TPeOOBaAHUSA
NPOU3BOIUTE/ISI JI0KOB MUTAHUSA 10 MOAKJII0OYeHHIO (pa3oBoro nposoaa (L), HyaeBoro
(N) u 3ammmTHOrO 3a3emienus (PE)

HpI/I OHpO6OBaHI/II/I TCIIOCUCTUMUKA ITPOBEPAIOT q)YHKLII/IOHI/IpOBaHI/Ie 3aHGﬁCTBOBaHHBIX KaHaJ10B
HU3MEPCHUS pacXxoda, TEMIICPATYPHI.

Bo BpEMs BBCIACHUA B HeﬁCTBHe CUYCTUYHMKOB BOJbI (paCXO,Z[OMepOB'C‘{éT‘lI/IKOB) YAQJICHUC BO3yXa U
3aIIOJIHCHUC CUCTEMBbI CJICAYCT BBIIIOJHATH IIOCTCIICHHO, HEC NOIIYCKas r'MAPAaBIIMYCCKUX YAapOB, KOTOPbIC
MOTYT BbI3BaTh INOBPCIKACHUC CUCTUUKOB BObI (paCXO,[[OMeI)OB'C‘léT‘lI/IKOB).

TenmocyeTynk Ha4YMHAET pa60Ty C MOMCHTa OKOHYaHHsA BCEX MOHTAXXHBIX onepaunﬁ 1 Hadalia
OUPKYIAOUHA  TCIIJIOHOCHUTECIIS. OHpO6OBaHI/Ie TCIUIOCUCTYHUKA TIPOBOIAT B pa60q1/1x pexumax, Ipu
KOTOPBIX HU3MEPSACMBIC MMapaMETpbl HAXOAATCA B IMpeAciaXx AHAINlAa30HOB, YKa3aHHBIX B PO mna
TCIUIOCUCTYHK, B YCIOBHAX Yy3Jla YUCTa TEIIOBOM OHCPTUHU. B CUCTCMY IIOHNAKOT TCIJIOHOCHUTCIIL U
KOHTPOJIMUPYIOT IO IIOKa3aHUAM TCIIJIOBBIYUCIIUTEIISL 3HAYCHUA TEIIOBOH OHCPTHUu, O6’beMa, pacxona,
TEMIICPATYPhI U PaA3HOCTU TEMIICPATYP.

TenmocueTyuK CUYUTAIOT pa6OTOCHOCO6HLIM, CCJIM BBINIOJIHAIOTCA  YCIIOBUA paGOTOCHOCO6HOCTI/I
KaXJoM ero cocTaBHOM 4JaCTH, a4 NOKa3aHWs KOHTPOJIUPYCMBIX IMMApaMCTPOB pacxoda, TEMIICpATypbl U
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Pa3HOCTU TEeMIEpaTyp YCTOMYMBBHI U HAXOAATCS B Ipejeiax Mara3oHOB MOKa3aHuM, yKa3aHHbIX B PO, u
MOKa3aHUs 3HAYEHUW TEIUIOBOM SHEPruM WM DJHEPruu OXJIAXKJEHUs, OObeMa yBEIWYUBAIOTCS B
HapacTaroleM MOPsIIKeE.

1.6. DOxkcmnyaranus TemIoCYeTYMKA.

1.6.1.  OOuue nanHbIE.

B npouecce padotsl Temnocuerunka CT 20, 3Hau€HUS pErUCTPUPYEMBIX [TapaMeTPOB BHIBOJAUTCS Ha
KHUJIKOKPUCTAIUTMYECKUI SKpaH BEIYUCIUTENS TeTI0BOM sHepriun BTD-2. Maankanus ocymecTBisieTcs: B
BUJIe IU(P U CHMBOJIOB HETIOCPEICTBEHHO HA MU(PPOBBIX 3HAKOMECTAX TETIOBBIYMCIUTENS, U C
MIOMOIIBIO CHEIHAIbHBIX CUMBOJIOB yKa3aTeliel B BUuJe «V)» Ha CUMBOJIbHOE 0003HAUEHUE
0TOOpaKaeMbIX MApPaMETPOB YKa3aHHBIX HA 3TUKETKE BBIYMCIUTENS TEIUIOBOW YHEPTUH.

1.6.2. Nunukanus.

B pexume UHAMKAIMU BBIUKCIUTENb BEIET OTOOpa)KC€HHE PETUCTPUPYEMBIX IapaMeTpoB Ha
KUAKOKPUCTAUNIMYECKUI MHIUKATOp. PeXUM MHAMKAIMKM BBIYMCIUTENS aKTUBU3UPYETCS HaKaTHMEM Ha

KHOITKH BBIYHCITUTEIS, ¥ 110 UCTeueHUI0 20 CeKYH/I, TIOCIIE TIOCIEeIHETO HAXKATHS, JUCIIICH racHeT.
HNaaukanus BeraucanTeeii Temiosoii 3aeprun BTI-2 mst monudukanun temtocuerunka CT-10 IIM npuBeneHa B
tabanuax Ta6muua 18 m Tadauma 19, nus moqnpukanun renaocuerunka CT 20 K-M B ta6annax Taoanma 20 u

Tabmuma 21, s mogudukanuu CT 20 K B Tabnumax Tadmumna 22 u Tabmuma 23.
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Ta6auua 18. Unaukanus BTI-2 (Moaudukamus CT 20 [IM) no JieBoii KHONKe

3KpaHBI OCHOBHOI'O
MCHIO

3Kpal—[]:.l BJIOKCHHOI' O
MCHIO

Ne OCHOBHEIE II apaMeTpbl Hagpuramus rfo MeHro JeBoi | Hamuramus mo fﬂomeHH?My
KHOIIKOH, BXO/] BO MCHIO ITPaBOU KHOIIKOU,
BJIO’KEHHOE MEHIO — MPaBoil BBIXOJ] B OCHOBHOE MEHIO
KHOIIKON JICBOU
1. DKpaH BX0JIa B MEHIO 0TOOpaKEHHUS TEIJIOBOM dHeprusa, MOLWHOCTb
SHEPTUU WM YHEPTHH OXJIKICHUS panee BXOA,
HapacTaolUM UTOTOM U MOIITHOCTH

1.1 | TenmoBasi SHEPTUS UM SHEPTUS OXITAKACHUS Q1 000000,00rkan
HapacTalolMM UTOTOM IO cucteme 1 u Q2 000000,00Tkan
cucreme 2

1.2 | TennoBas MOIIIHOCTH WJIH MOIIHOCTh W1 000,000rkan/u
OXJIAXICHHMS TI0 cucTeMe 1 u cucteme 2 W2 000,000rKan/u

2. DKpaH BX0Jla B MEHIO 0T§)6pa)l<eHI/I$I Temnepatypa
TEMIIEPATYp U Pa3HOCTEH TeMIiepaTyp 1o panee BXOR,
BCEM KaHajaM

2.1 | Temneparypa nojaun, cuctema 1 Tnl 000,00°C
Temmnepatypa obpaTku, cucrema 1 Tol 000,00°C

2.2 | Pa3HOCTH Temrieparyp, cuctema 1 Tn1-Tol 000,00°C
TEeMIIEpaTypa JOMOJHATEIHFHOTO TEPMOMETPA. Tx1 000,00°C

2.3 | Temneparypa nogauu, cucrema 2 Tn2 000,00°C
TemmnepaTtypa obpaTku, cucrema 2 To2 000,00°C

2.4 | PazHoCTh TEeMIiepaTyp, cucrema 2 Tn2-To2 000,00°C
TeMITepaTypa JOTOJHUTEILHOTO TEPMOMETpA. Tx2 000,00°C

3. DKpaH BX0Jla B MEHIO 0TOOpakeHust 00bema O6vem, Pacxop,
HapacTalolMM UTOTOM U 0OBEMHOTO pacxojia panee BXOA,
110 BCEM KaHaJIaM

3.1 | IlepBsolii pacxogomep (mogava), cucrema 1. Vn1 00000,000 m3
O0beM HapacTarOIIMM UTOTOM, Gn1 0000,0 m3/y
00BEMHBIN PacXo]l.

3.2 | Bropoii pacxomomep (oOparka), cuctema 1. Vo1 00000,000 m3
O0beM HapacTAOIIMM UTOTOM, Go1 0000,0 m3/u
00BEMHBIN Pacxo.

3.3 | Tperuii pacxogomep, cuctema 1. Vx1 00000,000 m3
O0beM HapacTAOIIMM UTOTOM, Gx1 0000,0 m3/u
00BEMHBIN PacXo.

3.4 | TlepBolii pacxoaomep (1ogava), cuctema 2. Vn2 00000,000 m3
O0beM HapacTarolUM UTOTOM, Gn2 0000,0 m3/u
00BEMHBIN PacXoJi.

3.5 | Bropoii pacxoomep (oOpartka), cuctema 2. Vo2 00000,000 m3
O0beM HapacTarolUM UTOTOM, Go2 0000,0 m3/u
00BEMHBIN PACcXo/I.

3.6 | Tperuii pacxomomep, cucrema 2. Vx2 00000,000 m3
O0beM HapacTarolUM UTOTOM, Gx2 0000,0 m3/u

00BEMHBIH pacxo.
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3KpaHBI OCHOBHOI'O
MCHIO

3Kpal—[]:.l BJIOKCHHOI'O
MCHIO

Ne OCHOBHBIE II apaMeTpsl Haswuramus rfo MeHIo neBor | HaBuramus mo fﬂomeHH?My
KHOIIKOH, BXO/] BO MCHIO ITPaBOU KHOIIKOU,
BJIO’)KEHHOC MCHIO — npaBoﬁ BbIXOJ B OCHOBHOC MCHIKO
KHOIIKOM JIEBOM
4, DKpaH BX0JIa B MEHIO OTOOPa)KEHUSI MacChl Macca, Pacxop,
HapacTalolMM UTOTOM U MacCOBOTO pacxoja panee BXOp,
10 BCEM KaHajiaM

4.1 | Ilepsslii pacxonomep (nojgayva), cucrema 1. Mn1 00000,000 T
O06beM HapacTaOIIMM UTOTOM, Gn1 0000,00 T/uy
MAaCCOBBIH PACXOJ.

4.2 | Bropoii pacxomomep (oOparka), cucrema 1. Mol 00000,000 T
Macca HapacTaronM UTOTOM, Gol 0000,00 T/4

MAacCCOBBIH PACXOJ.

4.3 | Tpernii pacxomomep, cucrema 1. Mol 00000,000 T
Macca HapacTarlmM UTOrOM, Gol 0000,00 T/u
MAacCCOBBIH PACXOJ.

4.4 | Tlepsslii pacxonomep (mojaua), cucrema 2. Mn2 00000,000 T
Macca HapacTarommm UTOroM, Gn2 0000,00 T/u
MAacCCOBBI PACXOJ.

4.5 | Bropoii pacxonomep (oOpatka), cucrema 2. Mo2 00000,000 T
Macca HapacTarommm UTOroMm, Go2 0000,00 T/u
MAacCCOBBIA PACXOJ.

4.6 | Tperuii pacxoiomep, cucTema 2. Mo2 00000,000 T
Macca HapacTarommm UTOroM, Go2 0000,00 T/u
MAacCCOBBI PACXOJ.

5. DKpaH BX0JIa B MEHIO OTOOpaKEHUS JTaBJICHUS DNasneHue
HUTOTOM 0OBEMHOTO pacxo/ia Mo BCEM KaHaJlaM panee BXOA,

5.1 | /laBnenue B mojaromieM 1 0OpaTOHOM Pnl1 000,000 MMMa
TpybOmpoBoOIE, CuCTEMA | Pol 000,000 MnNa

5.2 | JlaBnenue B mojaromieM 1 0OpaToOHOM Pn2 000,000 MMa
TpyOOTIpOBOIE, cCUCTEMA 2 Po2 000,000 MMa

6. DKpaH BX0JIa B MEHIO OTOOPaKEHHUSI KOJIOB
anmapaTHbIX OIIKMOOK, KOJOB ONIMOOK Ownbku u HC
HEIITaTHBIX CUTYaI[uil pabOTHI BRIYUCIUTENS, Aanee BXoA
a Tak)Ke BpeMs JICHCTBHsSI OIITMOOK 110
cucTeMam

6.1 | AnmapaTHble OIIUOKHA BBIYUCITUTEIS. Owunbku AnnapaTHblie
CymMa Ko10B OIIMO0K Koa =000

6.2 | Omubku cucrtemsr 1 Owun6KU cuctemol 1
CymMma K0JI0B OIIHO0K Kog, =001

6.3 | Bpems paboThl BBIYMCIUTENS C OLIUOKOM Hapa6oTtka c ow6
cucremsl | cuctemal,y 80908

6.4 | OmuOku cuctemsr 1 Owun6KU cuctemol 2

CymMma k0/10B 0IMO0K

Kopg = 001
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3Kp3HBI OCHOBHOI'O
MCHIO

3Kpal—[bl BJIOKCHHOI'O
MCHIO

Ne OCHOBHBIE nmapamerphbl HaBuramus rfo MeHIo Jieor | HaBuranms mo fﬂomeHH?My
KHOIIKOH, BXO/] BO MCHIO ITPaBOU KHOIIKOU,
BJIOK€HHOC MCHIO — HpaBOﬁ BbIXOJ B OCHOBHOE€ MCHIO
KHOIIKON JICBOU
6.5 | Bpemst paboThI BBIYUCIHUTENS C OTIHOKOM Hapa6otka c ow6
CHCTEMBI 2 cuctema2,y 80908
1. DKpaH BX0Jla B MEHIO OTOOpaKEeHUSI
nH(OPMALIUK O OCHOBHBIX MTAPaMETPOB COGALTIC UL
Bbruncnutend. CepuilHbI HOMEp, TeKyllas Aanee BXOA
Jata v BpeMsi, HapaboTKa 9acoB, HANPSDKCHUE
6arapen, HCX u MuHHManbHast pa3HOCTb
TeMIiepaTyp, HacTporiku Modbus npoTtokoua,
KOHTPOJIS ITATAHUS PACX0IOMEpa, BEpCHs
MTPOITUBKH
7.1 | CepuiiHbIif HOMEP BBIUYCITUTENS CepwiiHblii HOmep
1234
7.2 | Bpewms, nata KajueHIapsi BEIYUCITATEIS Bpems 00:00:00
[ara 20.12.19
7.3 | HapaboTka 9acoB BBIUUCITATEIIS. Hapa6oTka,u
IIpn nmoctwxenun Hapabotku 4,5 rona 65535
BBIBOJIUTCS WH(OPMAIMOHHAS OIMHOKa O
HEOOXOJIMMOCTH  TIOBEPKHM W 3aMEHBI
OaTapenku.
COpoc BpeMeHH HapaOOTKU MPOUBIIBOTUTCS C
MTOMOIIBIO CEpBHUCHOTO MIPOrPaMMHOTO
obecrieyeHus
7.4 | HanpspxkeHne ieMeHTa TUTaHus. HanpskeHune
3.3 MuHUManbHOE 3HaueHue, Tpelymollee Batapeun,B 3.67
CPOYHOM 3aMEHBI 3JIEMEHTA MUTaHUS
7.5 | Konduryparmusi 10MOJHUTEILHOTO MPOTOKOJIA ModbusRTU BKN
oomena ModbusRTU ** Appec 234
Cetesoii axpec Modbus
7.6 | Konduryparus kaHaJIOB U3MEPEHUS HCX PT500
TEMIEPATYPHI dTmin=1
XapakTepucTuka TEpMOMETPOB
COTPOTHUBIICHUS
MunumanbHasi pa3HOCTh TEMIEPATYP
7.7 | Uagukatop aktuBauuu (GYHKIUH KOHTPOJIS ‘ KoHTponb NnuTaHma
BHEIITHEr0 MUTAaHUS PAcX0I0Mepa. pacxogomepa BK/
Ecnu BritOueHO, BeJeTcs KOHTPOJIb 10 BXOAY
KOHTPOJISl MHUTaHUSL PACXOJIOMEpa, BBIIACTCS
COOTBETCTBYIOIIAsl OMIMUOKAa TPU OTCYTBHH
CUTHAJIa Ha BXOJIE.
7.8 | Bepcust IpOLIMBKY BBIYUCIUTENS

Bepcua npownBKu
16.05
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JKpaHbI OCHOBHOI0 | JKPaHbI BJIOKEHHOT 0
MEHI0 MEHI0
No OCHOBHBIE TAPAMETPBI Hapuranus TI0 MEHIO neBoit | HaBuramms no BJIOXXEHHOMY
KHOIIKOH, BXO/] BO MCHIO ITPaBOU KHOIIKOU,
BJIOKCHHOC MCHIO — npaBoﬁ BBIXOJl B OCHOBHOC MCHIO
KHOIIKOHU JICBOU

8. 3KpaH BXOa B MCHIO OT06pa)KeHI/I$I Ko|.|¢y|rypa|_|‘y|f.| TC

nHpOpMAIMKA O HACTPOCHHOW KOH(UTYyparuu panee BXOZ,
TEIUIOBBIX CUCTEM:
Tun  cucrembr, (Gopmyna  BBIYHUCICHUS
SHEpruu, Beca HUMITYJIbCOB,
npenycraHoBieHHble TemnepaTypsl XBC 1 u
XBC 2, Homep OTYETHOTO JHS

8.1 Kondurypauus cucremsr 1 Cucrema 1 Tun:1
[TopsnKOBBIN HOMEp TUIIA CUCTEMBI Tenno.3akpMop,
PacmmdpoBka THIa cCTeMbI

8.2 dopmyna pacyeTa TEIUIOBOM DSHEPrUM WIH Q1=M1(h1-h2)
SHEPIUU OXJIAKICHUS CUCTEMBI |

8.3 Bec wumnynsca mnoparomero u  oOpaTHOTO Vnl 100n/vmn
pacxoaomMepa cucteMsl 1 * Vol 100a/vumn

8.4 Bec uMmnysnbsca TOMOTHATETHEHOTO Vx1 100a/vmn
pacxomomepa cuctema 1 *

8.5 Koudurypamwms cucremsr 2 Cuctema 2 Tun:1
[TopsaKoBBII HOMED THITA CUCTEMBI Tenno.OTKp
PacmmdpoBka THna cucTemMsI

8.6 dopmyna pacyeTa TEIUIOBOW DJHEPTUM  WIIH Q2=M1(h1-hx)-
SHEPTUU OXJIAXKACHUS CUCTEMBI 2 M2(h2-hx)

8.7 Bec wmnynsca moparomero u - oOpaTHOTO vn2 100n/vmn
pacxosioMepa CUCTEMBI 2 * Vo2 100a/vumn

8.8 Bec umnynbca J0MOTHATEILHOTO Vx2 100n/umn
pacxojoMepa cucTeMsl 2 *

8.9 JloroBopHas TeMieparypa X0J0JHOH BOJbI 1 DorosopHoe Txacl
J1J1 OTKPBITBIX CHCTEM 5°C

8.10 JloroBopHas TemrepaTypa X0JI0HOM BOJIBI 2 JorosopHoe Txsc2
JlomonHuTeNbHAS ~ TeMIepaTypa  XOJOJHOM BbIKN
BOJIBI JJIs1 OTKPBITBIX CUCTEM NlorosopHoe TxBc2
Ecnu Bxmroueno, Temneparypa XBC u nepuon 10°C  01.05-01.09
JeUCTBUS

8.11 Homep otueTtHoro wumcia Mecsma Ui OTyeTHOE Ynucno
pacneyaTok 5

Ilpumeuanue

* - gec umynvca moxcem ovimo Kax 6 [n/umnf max u [umn/nj (ona Ultraflow) nepexnrouenue seca
UMNYIIbCOG 3A0AeMmCcs ¢ NOMOUbI0 KOMRbIOmeEpA.
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**- IIpomokon Modbus RTU akmueupyemcsa nepekniouamenem J1(cm. Puc.14), npu smom na
UHOUKamope omoopazumucsa IKpan Konguzypayuu 0oOnoaHumenbHo20 nPponmoKona 0omena
ModbusRTU

BHUMAHMUME BAKHO!

JaHHBIX HCAOCTYIIHBI.

MIPOTOKOJ 0OMEHa.

[Tpu nepexarouenun Ha Modbus RTU ¢yHKkIMu cTaHIapTHOTO MPOTOKOJIA ITepeIaun

ITpotokon Modbus RTU mno3BosisieT CHUMATh TOJIBKO 3HAUYCHUS HAKOITUTEIbHBIX
CYCTYMKOB HA MOMEHT OIPOca, APXHUBBI JOCTYITHBI JIJISl YTCHUS TOJIBKO Yepe3 CTaHIaPTHBIN

Taoauna 19. Unaukauus sprancanteasBTI-2 (Moaudukanus CT 20 IIM) B pexxnMe noBepku

3Kpal—ll)l BJIOZKCHHOTI'O

MEHI0
N‘_) OCHOBHbIe HapaMeprI HaBI/IFaHI/IH IO BJIOXKCHHOMY
MEHIO MPaBOi KHOIKOH,
BbIXO B OCHOBHOE€ MCHIO
JIEBOM
1. DKpaH BX0Jla B PEXKUM TIOBEPKH, Pexxum nosepku
0TOOpaXkaeTcsl P BXOJIC B PSKHUM ITOBEPKHU
TertoBast SHEPTHS UM SHEPTHS OXITAKICHUS Q1 000000,00rkan
HapacTarIUM UTOIOM IO cucreme 1 u Q2 000000,00rkan
cucrteme 2
1.1 | Temnepatypa mogaum, cucrema 1 Tnl 000,00°C
Temmnepatypa obpaTku, cuctema 1 Tol 000,00°C
1.2 | PaznocTh Temneparyp, cucrema 1 Tn1-Tol 000,00°C
TeMITepaTypa JOTOJHUTEILHOTO TEPMOMETPA. Tx1 000,00°C
2. TemmnepaTypa nogauu, cucrtema 2 Tn2 000,00°C
TemmnepaTtypa obpaTku, cucrema 2 To2 000,00°C
2.1 | PazHocTh TeMmiepaTyp, cuctema 2 Tn2-To2 000,00°C
TeMIlepaTypa JOTMOJHUTEILHOTO TEPMOMETpa. Tx2 000,00°C
2.3 | O6wveM nmoparonuii Tpyoonposos 1 cucrema Vn1 00000,000 m3
O06bem obpaTHbIi TpyOoTIpoBO 1 cucTema Vo1 00000,000 m3
2.4 | O6beM IOMOMHUTEIBHBIX TPYOOTIpoBO I 1 Vx1 00000,000 m3
cucremMa
3. O6beM noparoluil TpyoompoBoa 2 cucrema Vn2 00000,000 m3
O6beM 00paTHBIN TPyOOTIPOBOA 2 cHCcTEMa Vo2 00000,000 m3
3.1 | O6beM JOMOMHUTENBHBIX TPYOOIIPOBOT 2 Vx2 00000,000 m3
cucremMa
3.2 | JlaBreHue B OAIOIIEM H 0OpaTOHOM Pn1 000,000 MnNa

TpyOOIpoBOIe, cucTema 1

Pol 000,000 MMa
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3KpaHLI BJIOKCHHOI'O
MCHIO

No OCHOBHBIE MAaPaMETPhI Hapuranus 1o BIOXXeHHOMY
MEHIO NPaBOH KHOIKOIA,
BBIXOJ] B OCHOBHOE MEHIO
JIeBOHU
3.3 | JlaBiieHue B oIaronieM u 00paToHOM Pn2 000,000 MnNa

TpyOOIIPOBOIE, cucTeMa 2

Po2 000,000 MTrla

WubopmaimoHHbII 9KpaH 0YUCTKH
pe3ynbTaTOB NOBEPKHU IIPU OJTHOBPEMEHHOM
Ha)KaTUHU Ha 00€ KJIABUIIIN BBIYUCIUTEIS

O6HyneHue
Pe3ynbratos

Taoauna 20. Unaukauus Bpruncantess BT9-2 Moaudukanus CT 20 K-M) no npaBoii KHOIKe

IMapametp
1. TenoBast sHEeprust (HapacTarOUIIM I/ITOFOM) I'Kan
DHeprus oxJaxJIeHus (B pexXrMe yueTa SHepTuu
e IDDDDDDD
2. TemmepaTypa B MoJaroIiemM TpyoonpoBoe °C [ g ‘7‘ b :) @ E 5 B}
DIDDDDDD
3. TemmepaTtypa B 00paTHOM TpyOOMpoOBOIC™ °C a‘q‘l L:; J‘:;f Q;y' E 5 5
DIDDDDDD
4, Paznocts Temneparyp* °C ‘7‘ b :A wfﬁ E 5 5
DIDDDDDD
5. O6beM nepBoro pacxoaomMepa M, 1 b a‘q‘l b :; _ﬁ ‘. L I 5 E}
| ."_'JE \:A wJ}F 'Jﬁ.
DD@DB@@D
6. O6beM BTOPOTo pacxogomepa M, 2

B35688060)
BEEEnAnN
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Iapamerp
SRR

7. OGbEM TPEThEro PacxoxoMepa M, 3 [ ;5 Q Q ? '755‘ % H B}
ENERDODN

B o o) ~ |BRAEEA88
O ] e

9. CereBoit HoMep 1 Mapkep npotokora ModBus RTU g E B B E E B
m
ni- 088
EEEEENEE

10. TerutoBast MOIITHOCTE KBT kWh

GEEEEEET]

L el T

* - OTCYTCTBYET s TynukoBoiul cuctemsl 'BC.

Tabunua 21. Unaukanus Beruncantenas BTI-2 (Momupukauusa CT 20 K-M) mno jeBoii KHONKe

,f/rn ‘ ;1' g; g 5 “5; % E % CCH“;:M M300paskeHue MHIMKALHH
M.@@BE][: ERR

1| Mlara [%‘ U( BBE BBB]

000~

e (2 BBBEAE

SEEEEEEN
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3. 3aBoICKOI HOMEp™* [ g m;«‘a] i B E E B B
DﬁDﬂﬂD@ﬂ
4. Pacxon o neppomy pacxonomepy, e [ 0 5 5 5 ﬁ

HCI0JIb3YEMOMY JJISl pacyeTa TEII0BOM IHEPIUH,
BBIYUCIISIETCS KK Iyt0 MUHYTY. [lokaspiBaeTcs st

3aKPLITHIX U OOBIYHBIX OTKPBITBIX (He TYHI/IKOBI)IX) DGBGBODQ

cucreM. [lo BUaaM cuctemM — CM. OMNLNHU

J_\I \._l

MIPOrPAMMHUPOBAHIISL.
o. Pacxon nmo BropoMy pacxogomepy (0OpaTHbIi M>/gac @ O @
TpyOOTIPOBO/T), HCTIOIB3YEMOMY ISl pacuera [ 55%' LT, | g Ju(N)n E 5 5 ]
TerIa. :
IToxa3pIBaeTCs TOJIBKO ISl OOBIYHON OTKPBITON DBE]GBE]DD
CHUCTEMBI.
6. Bec nMnynbsca nepBoro cueT4nKa BOIbl JI/AMTI C E‘J ‘dH H c‘% g 5 5 .
Dﬂﬂﬂﬂm@ﬂ
7. Bec uMnynbsca BTOpOro cueT4rKa BOJIbI J1/uMn 5 ; I@; ] 7 (T =] g 5 5
DBDDBE]@D
8. Bec uMmnynbsca TpeTbero cueTuyrka BOIbI JI/MIMII [ 5 ,'ﬁ‘j E h r\b“l | g B B]
T
9. Bpewmst paboTs y31a yueta q () () () ()
5 888
[EEEEnEEN)
10. Bpewmst paboThI y3/1a yueTa Ipu HAUIMYWW OMUOKH, | 4 Nl aalal
KOT'/Ia HE BBIUUCIISAETCS TEIUIOBask YSHEPIHs (CM. E '% \j 0 (L, "75 E B B

KO OIIHGOK) [:]G[:]GDE]DD

11. | KoMruieKkcHbIH mapaMeTp: 8 3HAKOMEeCTO (clieBa- B , H ‘ #Eg o 5
HAIpaBo) — TeMIIepaTypa XOJIOHOM BOJIbI IS ' '
pacuera TeII0OBOM YHEPTUH B OTKPBITBIX CHCTEMaX

5 3HAKOMECTO — I_II/I(prBOG 0003HaYeHHE TUIIA ’ DGBGDODD

CHCTEMBI (CM. OILUH NPOrPaMMHPOBAHHSA)

Taéumnua 22. Unaukanus Boraucantenas BTI-2 Moaupukanusa CT 20 K) no npaBoii kHomKe
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Jns akTHBaUWM CEPBHCHBIX (DYHKIMH BBIYUCIHTENS TemaoBoil sHeprun BTD-2, BHyTpu Kopmyca Ha
IeYaTHOH IIIaTe pacmnojararoTcsa (byHKL[I/IOHaJ'H)HLIG MEPCKIIIOYIATCIIN, IMTO3BOJIAIONIUC AKTUBUPOBATh TAKUC PCIKUMEI,
KaK CepBI/ICHI)II‘/'I PEKHUM NOBEPKU BBIYUCIIUTEIIA, PCKUM CMCHEBI ITPOTOKOJIOB O6MeHa, PEKUM 3alIUTHI OT 3allUCU U
CTHpaHUs JaHHBIX BHYTPCHHCTO apXHUBa, HAKONUTCIIbHBIX CUCTYUKOB U KOH(bI/Il" Ypaluu BBIYUCIIUTEIIA.
Pacnonoxxenue (I)YHKIII/IOHZUIBHLIX nepeKnquaTeneﬁ I MOILI/I(I)I/IKaHI/Iﬁ BBIYUCIIHUTENIEH TEMIIOBOH OHCPTrun
BTD-2 nokasanbl Ha pucynkax | 1 [16, Puc.15, Puc.16. Hasnauenus nepexmrouyareneil ykasaHnsl B TabIumax
Ta6nuua 24, Tabauna 25, Yabnanma 26.
i o . ;1 2j3 j4 . _ e
F |28ed @)

RS485 24B SB Use

/o

__:| _H¢AB-+-¢- Qu

g ¢ olelele]|olelele]| olelele!
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U e s cd ) i 6 o O O
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Puc.14. PacnoJioxkenne pyHKIMOHAIbHBIX NepekyaouaTeneid BTI-2 (moaudukauus CT 20 IIM)

i

O003HauYeHHUs:
1 — dynkmoHanpHBIC TIepektouaTenu J1, J2, J3, J4

Ta6auna 24. HazHauenue pyHKIHOHAIBHBIX nepexyaroyaTeneii BTI-2 (momuduxamusa CT 20 [1M)

[Tepexmntouatens | [lonoxxenue | DyHKIUU
J1 ON ITpotokon oomena Modbus RTU
[TpoTokon OFF CrannpaptHsiii mpotokos oomeHna «TM CTAHJIAPT»
oOMeHa
J2 ON He ucnonssyercs
PesepBHbIil OFF He ncnons3yercs
J3 ON Pexxum moBepkw.
IToBepka OFF HopmanbHbIil pexkum paboThl BBIYHACTUTEIIS
1 ON Pa3pernieno n3MeHeHnue napaMmeTpoB, CTUPAHUE apXUBa U
HAKOIUTENbHBIX CYETYHKOB
VYcraHoBka
OFF 3a010KHPOBAHO U3MEHEHHE TapaMeTPOB, CTUPAHUE apXUBa U
napaMeTpoB
HAKOIUTENbHBIX CYETYHKOB

BHUMAHMUE BAXKHO!
[Ipn HOpManbHOM pexume paboThl mepekaodyarenu J3 u J4  MOMKHBI HAXOIUTCS B
noJioxxeruu “OFF”.
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(epbucke pasbey  bamapeuka

Lxamnep Tlob”

[xamnep “Ycm”

KnemMHaa konooka
aamyuxkob

Puc.15. Pacnosioxkenue pyHKINOHANBHBIX NepekayaTeneid BTI-2 (momupukanusa CT 20 K-M)

O0o03HaUEeHUS:

@yHKIMOHaNbHBIE NepekrouaTenu «Ilopy», «Yer»

Ta6mmna 25. Haznayenne pyHKIHOHAJIbHBIX Nepekiaouareseii BTI-2 (moguduxamus CT 20 K-

M)
[Tepexmrouatens | [Tonoxenne | DyHKmu
«IToB» «1» Pexxum nosepku.
[ToBepka «0» HopmanpHblii pesxuM paOoThl BEIYNCITATENS
Vet «1» Pa3pemeHo usMeHeHue napaMeTpoB, CTUPAHUE apXvBa U
HAKOMMTENbHBIX CYETUNKOB
YcranoBka
HAPAMETPOR «0» 3a0510KMPOBAaHO U3MEHEHNE TApaMETPOB, CTUPAHUE APXUBA U
HAKOMMTEIbHBIX CYETUUKOB
BHUMAHUE BAXKHO!

[Ipn HOpMmanbHOM pexkume paboThl mnepexmouarenu «IloB» u «Ycr»  AOMKHBI

HaxoauTcs B noJioxxenuu “0”.
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Puc.16. Pacnosioxkenne pyHKUMOHATBbHBIX NepekaouaTeneid BTI-2 (moaudukauus CT 20 K)

O0o03HaYEHNA:

1 — dyukmoHanpHBIC IepekTtouaTenu J1, J2, J3, J4

Tadoauua 26. Haznavyenne pyHKIHOHAIBLHBIX nepekaouateseil BTI-2 (moaudukanus CT 20 K)

[Tepexmntouatens | [lonoxxenue | DyHKUMU
J1 «1» BxitoueH pexuM yCTaHOBKH MapaMeTpOB BPYUHYIO € KIIABHATYPbI
YcranoBka BBIYMCIINTEIIS
I1apaMeTpoB «0» BrikiioueH peXuM yCTaHOBKH IMapaMEeTPOB BPYUHYIO C KIIaBUATYPbI
BPY4YHYO BBIUHCITUTEIIS.
J2 «1» He ucnons3yercs
PesepBHbI «0» He ncnonssyercs
J3 «1» Paspenieno n3mMeHenue napameTpoB, CTUPAHUE apXUBa U
VYcranoBka HaKOMUTEJIbHBIX CUETYNKOB
apaMmeTpoB ¢ | «O0» 3a010KHPOBAHO U3MEHEHHE TapaMeTPOB, CTUPAHUE apXUBa U
I1IK HAKOIUTEJIbHBIX CYETYHKOB
J4 «1» PexxuM noBepku.
IToBepka «0» HopwmanbHslii peskuM paboThl BEIYUCIUTENS
BHUMAHMUME BAKHO!

ITpu HOpMasbHOM pekume paboThl nepexmoyarenu J1, J2, J3, J4 nomkHBI HAXOAUTCS

B nojoxeuuu “0”.
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1.6.4. TloaxknroueHWe K TMEPCOHAIBHOMY KOMIIBIOTEPY U BHEUIHHUM YCTPOMCTBaM,
MeyaTh.

Bce ycraHOBKHM, Tekylue NaHHbIE, a TaK)K€ JIaHHbIE APXHUBOB TEIJIOBBIYMCIUTENSL MOTYT OBITh
nepeanbl Ha NePCOHANBHBIN KOMIIBIOTED WM JPYTrUe YCTPOUCTBA M0 I(poBOMY HHTEpEICy.

Bbuucnurenn TEIUIOBOM 3HEPrUM B 3aBUCHUMOCTH OT MOAM(MUKAIMM MOTYT OBITH CHAa0>KEHBI
untepdeiicamu RS232, RS485, USB, Ethernet.

[MocnenoBarenbHBIN HHTEP(EIC BRIYUCIUTENS UMEET KOHPUTYPALHIO:

Ckopoctb 9600 60, 1 cTom OuT 6€3 KOHTPOJISI YeTHOCTH, 0€3 KOHTPOJISI TAPUTETA.

[Ipu moaxIIIOUEHUH K KOMIIBIOTEPY BHUMATEJIbHO O3HAKOMUTECH C TpeOoBaHUAMM HacTosiero PO B
9aCTH OCOOCHHOCTEH MOJKIIOYEHHUS K Pa3IMYHbIM MOAW(UKAIUAM BbrauciuTeneil. s moakimodeHus
WCIIOJIb3YTe TpeoOpa3oBaTeNu ¢ rajJbBaHUUECKON Pa3BA3KOW M CTaOMIM3UPOBAHHBIC OJIOKH MUTAHUS C
HampsDKEHWEM, HE TMPEBBILAINUM JIONMYCTUMOE HanpshKeHUe, s  BBIOpaHHON Moaudukanuu
BBIYHMCITUTEIIS.

[Tpu nonxmouennn uyepes USB k KoMmbrOTEpy, NpeNBapUTENbHO HEOOXOJMMO YCTAaHOBUTH Ha
KoMIbIoTep apaiiBepa BupTyansHoro COM mopra. [lpaiiBepa MOCTYHHBI Ui CKaYMBaHWS Ha caiTe
npousBoauTesss Www.teplomer.net.

[Tpr HEOOXOAMMOCTH TOJKIIOUEHUSI K KoMIbioTepy depe3 RS232, mpu oTcyrcTBUM B KOMIBIOTEpE
COM mopra, 1 o IKITFOUEHUs ueroib3yercst mepexoaank USB-COM.

BHUMAHMUME BAKHO!
[Tpu moaAKTFOYEHUN BHEUTHETO OJIOKA MUTaHUS COOMI0ANTE YKa3aHHYIO MOJISPHOCTD.
[Tepen monayeit HanpsHKEHUS TUTaHUS, YOSAUTECH B TPAaBUIILHOCTH MOHTAXKA.

BHUMAHMUE BAKHO!

Jns monxmoueHust Berumcnutens BTO-2K1 u BT2-2KIM x COM  mopry
KOMIIBIOTEpa, MOJIeMa WM TpeoOpasoBaTenss HHTEP(PEHCOB HEOOXOIUMO HCIIOIB30BAThH
CrienuaabHbIN onTopas3Bsi3anHbiil kadensr KBTD, 3aka3zpiBaeMblii OTI€TBHO.

Ioakawyenue 0e3 kadeass KBTI mo:ker npuBe3TH K NOBPEKICHUI0 000PYI0BAHUSA.

BHUMAHME BAXKHO!

Bo m36exanne BbIxoa 000pyI0BaHMS U3 CTPOSI, MOJKIIOYANTE BHEITHEE TUTAHNE
TOJILKO Ha KJIEMMHUKH, PETHA3HAUYCHHBIE JIJIs TTOIKIFOYCHHS BHEITHETO MTUTAHMS.

Jlst BHEITHETO NTUTaHus BeruuciuTenei BTD-2 nomyckaercs 1moakioyaTh
CTAOMJIM3UPOBAHHBIC UCTOYHUKU NTUTaHus SB s Bcex Momudukaruii Termocueryrka CT 20
WY CTAOMJIM3UPOBAHHBIN OJIOK MHUTAaHMS HanpspkeHue oT 9 o 24B s Beraucnurenii BTO-
21114 M u BTD-2I115 M, B COOTBETCTBYIOITUI KIEMMHHUK.

[Ipy MoAKIFOYEHUH CETEBOTO MUTAHUs, OT HETO MUTAETCS Kak MHTep(eicHas 4acTh TaK U
caM BBIUUCIIUTENb MPU 3TOM MPOAJISETCS CPOK CIIYy>KObI BCTPOCHHOM OaTapeu MUTaHUs
BBIYHCIIATENS.

[Tepen moakiroueHreM OJ10Ka MATAHUS K BRIYUCIUTENO, HEOOX0IMMO ITPOBEPUTH
MOJISIPHOCTD U HAIIPSHKEHUE BOJIBTMETPOM.

JI1st ICKITIOYEHUS TTIOMEX OT OJIOKA MUTAHMs COOMI0AaiTe TPEOOBAHUS ITPOU3BOUTEIIS
OJI0OKOB MUTAHUS O MOAKIIOUEHHUI0 (pasoBoro nposoja (L), nyneBoro (N) u 3ammTHOTO
3azemiienust (PE)

BHUMAHUME BAYKHO!
Jns HanexxHo# paboThel uHTepdeiica RS485, st moakmoYeHns: npuMeHsiiTe
CrIeIaTM3UPOBaHHbIi Kabenb a1 RS485 (Burast mapa KUITOB, BELDEN).

[To kpasm NMPOTHKEHHOM JTMHUU HEOOXOMMO YCTAHOBUTH PE3UCTOPBI-TepMHUHATOPHI 120
OMm
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Ha caiite vodomer.su mocTymHO JBa BHJAa MPOrPAMMHOTO oOOecreueHust [uiss paboThl ¢
BBIUUCIIATEIIEM:

- ITIO BTD. IIporpamMHOe obecrieueHue, MO3BOJIAIONIEE MPOBOAUTH YCTAHOBKY KOH(HUTyparuu
BBIYMCIIMTEINS, CEPBUCHBIC (QYHKIMH OOHYJICHHS HAKOIUTEIbHBIX CUCTYUKOB (MHUIIUATIM3ALIUS ), OUHCTKY
apXuBa, YCTAHOBKY JIaThl U BPEMCHHU.

- ba3za jaHHBIX Yy3J0B YyuyeTra TemioBoili »3Hepruu. IlporpamMmmHoe oOecriedenue s
IMCIIeTYEpU3aid OOBEKTOB ydeTa TersIoBoil sHepruu. OOiagaeT BO3MOXKHOCTSIMH aBTOMATHYECKOTO
YTEHUSI apXMBa IO PACIHCAHHUIO C OOJBIIOrO YHCIIA yNAIEHHBIX OOBEKTOB, Yepe3 pasInYHBIC KaHAJbI
CBsI3H, ¢ (popMUpOBaHKEM HETIPEPHIBHOM 0a3bl JAHHBIX M MOCIEAYIONICH MeYaTho.

WHCcTpyKIHMs 10 HACTPOWKE MPOrpaMMHOIO 00eCIIeYeHus, IOCTYITHA Ha caiite Www.teplomer.net

[Tognmepkka MPOTOKOJNIOB oOOMeHa ¢ BeMUCIUTENISMH BTD-2 BriaroueHa B OOJBIIMHCTBO
COBPEMEHHBIX CHUCTEM AMCIETUYEPU3ALNN CTOPOHHUX MPOM3BOJIUTENCH, YTO MO3BOJSET PEHIMThH 3a/1a4d
JTUCTIETYepU3AIUH JTFOOBIX MACIITa00B.

Beruncmurern BTD-2I114 M, BTD-2I115 M, BTD2-2KIM, BTD-2K2M kpome CTaHIApPTHOTO
MPOTOKOJIa OOMEHa HMEIOT BO3MOXXHOCTh NEpPEKITIOUEHHS Ha JIOMOJHHUTEIBHBIH IPOTOKONI OOMeHa
nauaeiva Modbus RTU, nansbli mpotokon oOMena mojanep:kuBaercs aroboit SCADA cucremoi, u
MO3BOJISIET JIETKO TOAKIIOYHTH 000PYIOBaHUE B CUCTEMY.

Pesxxum Modbus RTU aktuupyertcs nepekitouatenem J1 (s BTD-21114 M u BTD-2I115 M), wm ¢
MOMOIIbI0 TiporpaMMHoro obecrieuenust «Kouduryparop Modbusy (mnst BTD-2K1IM u BTD-2K2M),
JOCTYITHOTO Ha caidTe NpPOU3BOAMTENS, TpPU OSTOM Ha JAuciiiee OyneT oToOpakeH CepuiHbII
HomMep/cereBoit Homep Modbus u uaaHKaTOp poToKoIa N0 —TM cranmapt, N1 —Modbus RTU

Cwmena ceteBoro aapeca Modbus nmpousBoautes mporpammoit «Koupuryparop Modbusy.

BHUMAHUME BAJKHO!

IMpotokon Modbus RTU mo3BojsieT CUNUTHIBATH TOJBKO 3HAYCHHS HAKOMUTEIBHBIX
CUETYMKOB HA MOMEHT OIPOCa U JaHHBIE COCTOSIHUS IPUOOpa Ha MOMEHT OITpoca.

ApxuBHbIE TaHHBIE yepe3 Modbus HeocTyITHBL.

B wmomudukanum CT 20 [IM, uwudpoBoit wuHTepdeiic mepeaauyn JaHHBIX BBIHECEH Ha
JOTIOJTHUTEIIBHBIE CHEMHBIC MOJIYJIH, MO3BOJISIONIME COOMpPATh pa3jIMYHbIE CHCTEMBI cOOpa JaHHBIX Ha
0aze unrepdeiicop RS232, RS485, USB, GSM, Ethernet. Omnucanune mMomayicit mpeacTaBiIeHo B TaOIUIIE
5 nacrosmero PD. B 3aBucumocty oT MOAu(UKAIUK MOIYJICH BO3MOYKHO HCIIOJHEHHE KaK y3Jia CeTH C
ocHOBHBIM uHTepdericom RS485 tak m mnumo3a m ocHoBHBIM mHTepdeiicom RS485 u ¢ omnmm us
JOMOJHUTEIBHBIX MHTEp(DeiicoB RS232, USB, GSM, Ethernet. Tlogo6Hnas KoMIoHOBKa HHTEPHEHCHBIX
MOJIyJIei TMO3BOJIIET OBbICTPO ¥ 0€3 JOTOJHUTENLHOTO OOOpYJOBAaHUS ~ OPraHU30BaTh CHUCTEMY
[EHTPAIM30BAHHOTO cOOpa TaHHBIX.

Mopynu, uMeromiue B cedbe 2 muTepdeiica (OCHOBHOW U JIOTIOJHUTEIBHBIN), CIOCOOHBI paboTaTh B
PeKUME IIITF03a, T.€. Yepe3 JOMOJHUTEIbHBIN HHTEp(EHC MOXKHO ONpAlIUBaTh KaK CaM BBIUYUCIUTEIb C
YCTaHOBJICHHBIM B HETO MOJYJIEM, TaK M JIFO0O0W JAPYroi mpuOOp MOIKIFOUECHHBIA K HEMY [0 OCHOBHOMY
untepdeiicy RS485

Pacnmeyatka Ha MaTpuuHblii EpPSON-coBMecTMMBbIii NpPHHTEP ¢ MOCJIEA0BATEIbHBIM
uHTepgeiicom:

JanHas (QyHKOMS JOCTYNMHAa Ha BBIYMCIUTENS TeruioBoM sHeprun BTD-2 moaudukanum
terutocuerdnka CT 20 [IM. [onnepxuBaercs neyats Ha MaTpu4Hbii npuaTep EPSON LX300+.
[ledaTs Ha MpUHTEP BO3MOXKHA IIPU HAIMYMHU B BeIYMCIHUTENE HHTep(eiicHoro moayns MCBII232 u
MOJIKJIFOYEHHOTO BHEIIHEro 0J0Ka NUTaHus uHTepdeiica.
Jlnist eyaTy OTYETOB HEOOXOJMMO COEAMHUTH BBIYMCIUTEND C IPUHTEPOM C oMolIbio kabens RS232
DB9F-DB25M. U3rotoButh Kabeiab MOKHO CaMOCTOSITENBHO, CXeMa KabeJst Ui IpUHTEpa NpUBE/IeHa B
Tabaure Tadauna 27.
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Taoauna 27. Pacnaiika ka0eJjisi /sl IeYaTH HA NIPUHTeEP
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DB9F DB25M
2 2
3 3
4 6
5 7
7 5,20
8 4

B nmpuHTEpe yCTaHOBHTH CIeIyIONINe TapaMeTphl, puBeaeHHbIE B Tadmuie 19 (Ha mpumepe EPSON
LX 300+). Hactpoiiku ycTaHaBIMBAIOTCS B CEPBUCHOM MEHIO IIPUHTEpA

Taoauna 28. llapamerpsl HacTpoiiku EPSON L X300+

ITapamerp 3HaueHnue
Page length for tractor 12 inch
Skip over perforation Off
Auto tear off Off
Auto line feed Off
Print direction Bi-D
Software ESC/P
0 slash 0
High speed draft On
I/F mode Serial
Auto I/F wait time Auto
Baud rate 1200BPS
Parity None
Data length 8bit
Parallel I/F bi-directional mode On
Packet mode Auto
Character table PC866
International character set for Italic table Italic USA
Manual feed wait time 1.5 seconds
Buzzer On
Auto CR (IBM 2380 Plus) Off
IBM character table Table 2

JIJis 1iedaTd OTYETOB HEOOXOJUMO Ha)KaTHEeM IPaBOM KHOIKM HA TEIUIOBBIYUCIIUTENIEC BHIOpATh
HEOOXOoaUMBIN BU pacniedatku (cMm. Tabnuna Tabmuma 19 nacrosmero PD), mocne yero akTMBHpOBAThH
PSKUM I€YaTh OJHOBPEMEHHBIM HakaTHeM (B TEUYCHHMH, NMPUMEPHO, 1-2 CeKyHa) O0OMX KHOTIOK

YIIpaBJICHUSA TCIIOBBIYHUCIUTCIICM.

ITocnenoBaTenbHOCTD pa6OTBI TEIIOBBIYHUCIIUTENS ITOCHE dTOMN OIICpalu pas3jindHa:

- mpu BbBIOOpE pacrmeyaTKd 3a OTUYETHBIA MEPHOJ

neyaTb HA4YUWHACTCA Cpasy. CDOpMI/IpyeTCH

pacniedyaTka IIOCYTOYHOI'O0 PpacCHpCACICHUA MapaMCTpOB TCIUIOBBIYHUCINUTCIIA 34 HOCJ'IG,I[HI/Iﬁ I.IeJ'ILIﬁ
OTYETHBIN nepuon. I[aTa OTYCTHOT'O nepuoaa YCTaHaBJINBACTCA IIpu [nporpaMMupoOBaHu

TEIIOBLIUMCIINTENS. PacnedaTka COACPKUT OCHOBHYIO

Ta6n1/1uy, a TaKiXe€ JOIOJHHUTCIBbHYO

I/IH(I)OpMaI_II/IIO, HCO6XO,I[I/IMYIO AL OpCAOCTaBJICHUA B TCHJIOCHa6)KaIOH_Iy1-O OpraHu3anro HJIn HHOM

KOHTPOJIMPYIOIUN OpraH.

- TIpH BBIOOPE pacrevyaTky Mo CyTKaM MOoCie aKTUBALMU PEeXUMa MeUaTH OJHOBPEMEHHBIM Ha)KaTHEM
JIBYX KHOIIOK Ha JUCIICE TEIJIOBBIUMCIUTENS MOSBIsAETCS HMU(ppa, ompenensionas, 3a CKOJIbKO JTHEH
Ha3ajJ, HayMHasg C TEeKyllero naHsA, OyneT chopMUpoBaH OTYeT. VI3MeHeHue TIiyOMHBI pacreyaTKH
MIPOU3BOIUTCS HAXKaTHEM MpaBoi (yBeTMUYEHHUE) WK JIEBOM (YMEHBIIEHUE) KHOMKHU TETJIOBBIUMCIIUTES.

Hanpuwmep, npu Bei6ope nuudpsl «1» Oyaer pacneyaTana Tabauia U3 0JHOW CTPOKH, C MapaMeTpamMu
3a BUEpaIIHME CYTKH, a mpH BeIOOpe «30» - Tabmuna u3 30 cTtpok ¢ mapamerpamu 3a 30 CyTok Hazan,
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Ha4YMHAST C CETOJHSIIHEW NaThl. JJOTOTHUTENHHO B pacredarbiBaeMoil Tabmuie (GopMupyeTcs CTpoka
«HAToro».

[Tocne BBIOOpa TIyOMHBI pacredaTkd HEOOXOJAMMO CHOBA OJHOBPEMEHHO Ha)xxaTh 00¢ KHOTKH Ha
JIMIIEBOH MMaHENN TETJIOBBIUYMCIINUTES, TIOCIIE Yero HAYMHACTCS BBIBOJI MH(POPMALIUK HA TIPUHTED.

- TIpU BBIOOpE pacreyaTKH Mo Yacam, JeHCTBUS aHAJOTUYHBI pacreyaTKke 10 CyTKaM, OMMCAHHOW B
npeapayieM ad3amne, 3a UCKIIOUEHHEM TOTO, YTO IMPH JAaHHOHN pacnedyaTke (OpMHpYETCs M0o4acoBast
TabNMIa 3a OJHMU CYTKH, 33JJaHHOE YHCJIO CyTOK Hazaa. Hampumep, mpu BeIOOpE TIIyOMHBI pacnedaTKH
«1» Oyzner chopMUpOBaH MOYACOBOM OTUET 32 MPOLLIbIE CYTKH, «2» - 32 TI03aNpOILIbIe, U T.JI. B JaHHBIX
Tabnumax Takxke Oynaer chopmupoBana crpoka «Hrtoroy.

1.6.5. VYcraHoBka mapaMeTpoB.
Ilepen nawanmom »skcrutyarauuu teriocyetTunka CT 20 HeoOXoAMMO NpPaBUIBHO HACTPOUTH
KOH(UTYpaIHIO BEIYUCITHTENS TeIIOBOW dHeprun BTH-2.

BHUMAHMHME BAKHO!

st obecrieuenuss mpaBmiIbHONW padoThl TerocyeTunka CT 20, mepen Havaiom
JKCIUTyaTallid HEOOXOIUMO B KOH(HUrypalid BBIYUCIHUTENS HACTPOUTH BeCa HUMITYJIHCOB
BXOJHBIX KaHAJIOB B COOTBETCTBUH C BECAMH MUMITYJIbCOB TOJIKJIFOYaeMbIX K IaHHBIM KaHaJIam
pacxoIOMEpoB, a TaKke BHIOpaTh HEOOXOJAMMBIM THI CHUCTEMBl TEIUIOCHAOXKEHHS B
COOTBETCTBUU C HCHOJIB3YEMOW Ha OOBEKTE.

YcTaHoBKa mapaMeTpoB MPOU3BOJUTCS € MOMOUIbIO KOMIIbIOTEpa uepe3 HudpoBoit uHTEpdeiic.
[IporpamMmmHoe obecnieueHue sl KOHPUrypanuu npudopa JOCTYITHO Ha CalfTe MPOU3BOAUTEIIS.

Jiis Mommdukanmii BeIMUCTHATENS TeruioBor sneprun BTD-2K1, BTD3-2K2, BT3-2K3, BTO-
2K1M, BTD-2K2M, MOTIOJHUTEIHHO €CTh BO3MOKHOCTh YCTAaHOBKHU MApaMeTPOB BPYYHYIO C MTOMOIIBIO
KHOTIOK KJIaBHATYypPhI, IaHHAS MPOIeAypa onrcaHa B myHkTe 1.6.5.2 u 1.6.5.3.

[Ipouenypa ycTaHOBKM MapaMeTpOB B HOPMAJIBLHOM PEXHUME pabOThl BHIUUCIUTENS OIOKUPYETCS
COOTBETCTBYIOIINM BBIKITIOUATEIEM BHYTPH KopIyca Berauciautens BTO-2.

YcraHaBaMBalOTCs BCE MapaMeTphbl, KpOME CEPUITHOr0 HOMepa, KOTOPBIM 3a1aeTCsl TOJBKO OJIUH
pa3, mpu MPOU3BO/JICTBE.

Jlia BXona B MpoOLEAYypY YCTAHOBKHM HEOOXOAMMO YCTAaHOBUTH IMEPEKIIOYATENb, pa3peliatonui
W3MEHEHHUS TapaMeTpoB B akTUBHOE TosiockeHue (On). Jlanee, He0OX0AMMO BBIUHUCIUTEND TOAKITIOYHTH K
KOMIBIOTEpPY uepe3 IHudpoBoil uHTEepdelc, ¢ MoMOIIbl0 mporpaMmmHoro obecrneuenus 10 BTD
HEOOXOJIMMO CUMTaTh YCTAaHOBJICHHYIO B BBIUMCIHTENE KOH(QUIYpalHi0, BHECTH HEOOXOIUMBbIE
W3MEHEHHUS], U TIPOU3BECTH 3aMUCh HOBBIX MTAPAMETPOB.

[Tocne mpoueaypbl yCTaHOBKH MEpEeKIovaTeb YCTaHOBKU MapaMeTpoB HEOOXOAMMO BEPHYTH B
HCXOJIHOE COCTOSIHUE.

1.6.5.1. Topsmok ycranoBku napamerpoB BTD-2 (momudukanus CT 20 [IM)

Bxo B niporieiypy YCTaHOBKH IapaMeTpOB MPOU3BOIUTCS nepekittodaresieM J4 (Puc.) nepeBoaom
ero B mnoioxenue ON, mpu >ToM Ha [ucmiied Oyaer BbIBoauTheA Haamuch, «SET PARSy,
CUTHAIM3HPYIOIIass 00 aKTHBAllMU pPEXHMa YCTAHOBKM IapaMETPOB, B 3TOM PEXKUME HWHIUKAIUSL
MOKa3aHMUI HE OCYIIECTBIISCTCS.

UYepes mudpoBoii uaTepdheic mpous3BECTH YCTAaHOBKY MapaMeTPOB CHCTEMBI | U 2, 3aTeM BEPHYThH
MepeKouaTens J4 B HCX0JHOE COCTOSTHUE.

[Tepeuens mporpaMMUpyEMBIX TapaMeTpOB MpHuBeneH B Tadbnuie Tabmuima 29.

Taoauna 29. IllporpamMmupyeMblie napaMeTpbl TEIVIOBbIYMCINTEISE (JUIsl KAXKI0# CHCTeMbI)

ITapamerpnbl Bo3MoskHbIE 3HAYEHHS] M HHAMKALMSA HAa npudope
1. Jlata 1 88.88.88 (umcimo, Mecsi, rox)
2. Bpems 2 88.88.88 (u, muH, ¢)
3. Bec nummynbca nepBoro c4eT4MKa BoAblL, i/uMn (uom/im) | 0,1-1000 ¢ marom 0,1 (0,01-320,00 ¢ marom 0,01)
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4. Bec ummnynbca BTOPOTO CUETYMKA BOJBI, JI/UMIT (MIIM/JT)

0,1-1000 ¢ marom 0,1 (0,01-320,00 ¢ mrarom 0,01)

5. Bec ummynbca TpeThero cueTynuKa BOMbIL, JI/UMIT (MIIM/JT)

0,1-1000 ¢ marom 0,1 (0,01-320,00 ¢ mrarom 0,01)

6. Tun cucreMsl

1-3akpsiTasi, pacxogomep Ha MOJArOIIEM
TPYOOIIPOBOIE;
2-3aKpHhITas, pacxonomep Ha obpaTHOM
TPYOOIIPOBO/IE;

3-0oTKpbITass OOBIYHAS (U pacuera HCIOJB3YIOTCS
JaHHbIE C JBYX pacxoJOMEpOB H TeMIepaTypa
XOJIOIHOM BOJIBI);

4-TynmuKoBas ~ OTKpbITas  (TepMorpeoOpa3oBaTesb
CONPOTUBIICHUS  O0paTHOro  TpPyOONpoOBOJa  HE
UCIIOJIBb3YETCsI, OTKIIFOUCHA WHAMKALUS TEMIIePaTyphl
B 00pPaTHOM TPYOOITPOBOJIE).

5-3akpsbiTas, pacxozmomep Ha HO/IAtoIIeM
TpyOompoBoe. PexuM ydera sHEPruu OXJIaxJICHUS,
6-3aKkpbITas, pacxogomep Ha obpaTHOM

TpyOompoBosie. Pexxum ydera sHEpruM OXJTaKICHUS.

7. JlBa 3Ha4YeHMs] TEMIIEpaTypbl XOJOAHOW  BOJBI
Tx_nor(3uma), Tx_mor(JieTo) HCHONB3yeMOU IS pacuera
TEIUIOBOW PHEPTHUH B OTKPBITHIX CHCTEMax, B CIIydae, eciin
JOTIOJTHUTENTFHBIA TEPMOIIpeoOpa3oBaTenb COMPOTHUBRICHUS
HE HCIONB3YeTCA ISl M3MEPEHHs TeMIIEPaTyphl XOIOIHOM
BOJIBI

1 - 20 °C ¢ marom oauH

8. PaboTa 1mo 2-M 3HaYE€HUAM XOJOTHOM BOJIBI

Ilepexon Ha COOTBETCTBYIOLIEE 3HAUEHUE XOJI0HOU
BO/IbI B 3aBUCUMOCTH OT BPEMCHHU roja.

9. Jlenn oTueTHOTO MEpPHOIA

1-31 ¢ mrarom 1

10. MuHUMaIBHBIA PaCXO ISl CUCTEMEI, M/d

ot 0 c mrarom 0,01 (BBoamTcs B BUAE 1Udp)

11. MakcHManbHBIHA PACXOM UISl CHCTEMBI, M /4

10 1500 ¢ marom 0,01 (BBoguTcs B Buje udp)

12. Paznienenue pacuera Teria npu HedaTalbHBIX
omrnoKax

IIpu BEIXOZE 32 TIpPEENbl 3aJaHHBIX JUAITa30HOB
Pa3HOCTH TEMIIepaTyp U pacxoma:

Onuwust He yCTaHOBJICHA: - MIPOIOJDKCHHE CUETa B
OOBITHOM PEKUME;

Onust ycTaHOBIIEHA: - BO BPEMS ICHCTBUS YKa3aHHBIX
OIMOOK TEIUTOBAsT YHEPTHS PACCUNTHIBACTCS U
COXPaHSIETCS B apXHUBE BRIUMCIIUTENS B BUIE
OTIEIIbHBIX 3HAUCHHU.

13. JloroBopHbIE 3HAUEHUS TEMITEPATYP U JaBICHUN 15
pacdera Macc TEIIOHOCUTEIS TSI KaXKI0H CHCTEMBI:
Tulmor, Tu2mor, Tolmor, To2xor, Tx1mor, Tx2mor
Pulgor, Pu2nor, Polnor, Po2mgor, Px1mgor, Px2a0r

Jia kaXkaoro mapamerpa IMpUCYTCTBYET OMITHS
MIPUHYAUTEITBHOTO HCIIONB30BAHUS JOTOBOPHOTO
3HAYEHWSI, OMIHS JOCTYITHA B 3aBUCIMOCTH OT CHCTEMBI
TC

1-150°C ¢ marom 1°C
0,1 - 1,6 Mma ¢ marom 0,1

HpI/I HaCTpOﬁKe JAOTOBOPHBIX 3HAUCHUH TEMIICPATYPbl W MOAABJICHUSA MOKHO YCTAHOBUTH OIIIUIO
MNPUHYAUTCIIBHOTO HCIIOJIB30BAHUA  JOTOBOPHOI'O 3HAYCHUA, IPHU 3TOM B 3daBUCUMOCTH OT CHCTCMBbI
TeHJIOCHa6)KeHI/IH, U1 pacd€Tta MaAcCCbl BOJbI 6yz[eT HCIOJIB30BATbCA YCTAHOBJIICHHOC JOTOBOPHOC
3HaUYeHHUE JIOO Ha4YaJIbHOC, IIpU 3TOM OCBO60)KI[&CTCH COOTBCTCTBYI-OH_II/Iﬁ AaTYuK I8 KOHTPOJIA
AOIMOJIHUTCJIbHBIX MAapaMETpPOB, HE OTHOCALINXCA K PACUCTY TEIIOBOM SHEPrunu MU MacCbl BOJBI. B
Ta6J'II/II_Ie Ta6n1/1ua 30 IMPUBCACHO COOTBECTCTBUC TOACTAHOBKU JOTOBOPHBIX IIAPaMCTPOB IAJId pacyucTa
MacCChbl BOJBI B 3aBUCHUMOCTH OT TUIIAa CUCTCMBI TeIIOCHAOKEHHSI.

Taoauna 30. Taémua NoACTAHOBOK TeMIIepaTyp M AaBJIEHMIl IPU pacyeTe Macchl TENVIOHOCUTEIS
(Ha npumepe 1-i cUCTEeMBI BBIYUCIUTEJIS, VI BTOPOH AaHAJTOTHYHO)
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Onuus Bo3amoxxHOCTb
Bxoa MpUHYAUTENEHON Mcnoanzazighmﬂﬂaxo et MocnenoBaTenbHOCTL NOACTAHOBKM TeMMepaTyp B
BbIYMCIIUTENS] Zo‘frg;;?ol;w TennocHaBKeHNS pacyeT Macchl BOAbl
Temnepatypel 1 3 |13.0|0.0.[O.T
Bbikn vV | V V V | Tnl=Tnlagor= Tnluau
Vn1 Bkn v Tnlgor= Tuluau
Bk V V V | Tunl= Tnluay (ucm. jor. 3Ha4. HE BO3MOXKHO)
Bbikn v | v Vi v | Tol=Tolnor= Tolnau
Vo1 Bkn \V; v | Tolngor= Tolnau
Bkn V V Tol= Tolnau (ucm. OT. 3Ha4. HE BO3MOKHO)
Bbikn v | v Tx1=Tx1gor= Txluau
Vit Bbikn V V | TxI1=Tx1gor(3uma)/ Tx1mor(;iero)
Bkn v | v Tx1mor= Txlnau
Bkn V V | Tx1npor(zuma)/ Tx1gor(seto)
Onums BosmoxHoCTb
Ao | oncrowax | MocnegosarensocTs nogcraoskw gasneni o
[10rOBOPHOIO TennocHabxeHus pacyeT TENMOBOW 3HEPrUK U Macchl BOAbI
AABNEHnA an|{sof|o.o0. |07
Vi Bbikn v | v V] v | Pul = Pul gor = Pnl nau
Bkn v | v V] v | Pul mor = Pnl Hau
Vo Bbikn v | v V] v | Pol = Pol gor = Pol nau
Bkn v | v V] v | Pol gor = Pol nHau
Vi Bbikn \V; \V; \V; v | Px1 mor = Px1 Hau
Bkn v | v V] v | PxI nor = Px1 Hau
Tum cucTeMbl TEIIOCHAOKECHHUS:

3.1
3.0.
0.0.
O.T.

3akpbITas pacxogomep Ha nogarowem Tpybonposoae
3akpeITasi pacxogoMep Ha 0OpaTHOM TPyOOIIpoBOIe
OTkpbITas o6blvHas
OTKpblTast TynMkoBas

BHUMAHUE BAKHO!
Hcnonp30BaHue NOrOBOPHBIX 3HAYEHWM TEMIEpaTypbl B COOTBETCTBUHM C JIAaHHOU

TaOMUIEH UCHOJB3YeTCs TOJBKO AJIS pacdeTa MacC TEIUIOHOCUTENS MO COOTBETCTBYIOIIUM
BXOJIaM OT CUETYHUKOB BOJIbI (PACX0JIOMEPOB) U HE BIMSET HA pacueT TeruoBoit suepruu! [lpu
OTCYTCTBHH TOAKIIOUEHHUS TEPMOIpPeoOpa3oBaTeNeil COMPOTUBICHUS B CXEME H3MEPEHUS
TEIUIOBOM SHEPryuu BBIUUCICHHUE SHEPTHUH HE MPOU3BOIUTCS!

Z[OFOBOpHHe SHAYCHUA TEMIICPpATYpbl U [JABJICHUSA YCTAHABJIIMBAKOTCA B PCKHUMEC YCTAHOBKU
nmapaMeTpoOB C IOMOMIBIO KOMITBIOTEPA MOPAJOK YCTAHOBKHU ITApaAMETPOB YKAa3aH BBIIIC.
HauanpHbple 3HAUEHUS JAOTOBOPHBIX TCMIICPATYp U ,[[aBJ'IeHHfI, YCTaHaBJIMBAEMBIC IIPpU MPOU3BOLACTBEC

BBIYMCIIUTCIIA:

Tn_por - 90 °C
To_nor - 70 °C
Tx_pmor - 70 °C

Tx nor(zuma) - 5 °C
Tx_por(iero) - 15 °C

Pn_por — 1,6 Mna
Po_por - 1,6 Mna
Px_gor - 1,6 Mna

OHL[I/II/I HpPIHyI[HTCJ'IBHOfI NMOACTAHOBKHU JOTOBOPHBIX 3HA4YCHHUI TEMIICPATyp U JaBJICHUM OTKIIOYEHBI

61




PD 26.51.70-009-06469904-2019

B cnydae HEKOPPEKTHBIX 3HAYCHUM HM3MEPEHHOM TEMIIEPAaTypbl MU COOTBETCTBYIOLIErO JOTOBOPHOIO
3Ha4YeHus JUId pacdera maccel Oeperca Tuau =4 °C mpu 3TOM Macca BOJbI OyJIeT MakCHMalbHas U 10
3HAYEHHIO PAaBHA MIPOIIECHHOMY 00BEMY.

1.6.5.2. Tlopsanok yctanoku napametpoB BTI-2 (mogudukanus CT 20 K-M)
Bxon B mpouenypy ycTaHOBKH MapaMeTpOB MPOHM3BOJIUTCS IMEPEBOJIOM MepeKiIrouaTens (mKamepa)
«¥YceT» B aKkTUBHOE MOJIOKEHHE «1». YcTaHOBKAa JAHHOTO NEpEKItoyaTelis pa30IOKUpYeT YCTaHOBKY
KoH(urypamuu deped nudpoBoil WHTEpEHC, a TaKKe BO3MOXKHOCTh BXOJa B PEXKHM YCTaHOBKH
mapaMEeTpoB BpPYYHYHO C IIOMOIIBIO KJIaBHATYPbl BBIYHCIWATCIIA. ITocne 3aBCPUICHUA YCTAHOBKU
napaMeTpoB HE0OXOAUMO BEPHYTH MEPEKII0YaTENb «YCT» B MosokeHne «0» OIOKHpyromee n3MeHEHHE
apaMeTpOB.

[Mepexmtouenue Ha mpotokoa ModbusRTU, u oOparHo Ha cTaHIapTHBIA MPOTOKOJA OOMEHa
JaHHBIMHM, a TaKke cMeHa cereBoro ampeca Modbus npowusBomurcs mporpammoit «Kouduryparop
Modbus» moctymHo# Ha caliTe TPOU3BOAUTENS.

YcTaHaBIMBAIOTCS BCE MapaMeTphl, 32 UCKIIIOYCHUEM 3aBOJACKOr0 HOMEpa, KOTOPBIA MOXET OBITh
3aHECEH TOJBKO OJIMH pa3, IPH MPOHU3BOICTBE.

YcraHoBKa mapaMeTpPOB BPVYHYVIO.

Jlnst BXoZa B TPOLIENYpPYy YCTAaHOBKH TapamMeTpPOB HEOOXOAMMO YCTaHOBHUTH JDKaMrep «YCT» B
mojoxxkenue 1.

Jlis BXoJa B peXUM YCTAaHOBKHM NapaMeTpPOB BPYUHYIO HEOOXOJMMO yAep)KHUBaThb 00€ KHOIKH
BBIYUCIUTCIIA B TCUCHHC 5 CGKYH)I Ha>XXaTbIMU, HpI/I 3TOM Ha 3KpaHe 6y)1eT OTO6pa}KaTI)C$I HaAIIUCh
«PYYH YCT», a HIKHsIS 9acTh AWCIUICS OyAeT 3amojHAThCS rajoykamu. [1o OKOHYaHWUW 3amoJTHEHUS
JKpaHa raJIoYKaMu, BBIYMCIUTEIb MEPEXOJUT B PEKUM PYUYHON YCTAaHOBKHU MTapaMeTpPOB.

B sTOM pexuMe m3MeHEeHHE MapaMeTpPOB MPOU3BOJUTCS MPABON KHOMKOW «P>», a JIeBOH « A» —
MEPEKIIOYEHUE MEXKIYy pPEAaKTUPYEMbIMM TapaMeTpaM. BpIXxog U3 pexuma penakTUpOBaHUSA
MIPOUCXOAUT TI0 OKOHYAHUH TTPOJUCTHIBAHUS TTAPAMETPOB, MPH ATOM Ha JAUCIUICH BBIBOJIUTCS CUMBOJI «—»,
BCE M3MCHEHUS COXPAHSIOTCS U IPUOOP MEPEXOAUT B HOPMAJILHBIN PEKUM WHIUKAIIMH.

Ecnn ve Haxkxumats kHOMKHU Oojiee 50 CeKyHI, TPOM30MIET aBTOMAaTUUECKUI BBIXOJ M3 TPOIICITYpPhI
YCTaHOBKHU 0€3 cOXpaHeHUs U3MEeHEeHMH.

YcTraHoBKa NapaMeTpoB NPH OMOIIH KOMIIbIOTEpAa.

YcranoBka TpeOyeMoil KOHPUTYpauu mpudopa MpOU3BOIUTCS MPH MoMotnu mporpammel 110 BTD
U IIPU YCTAHOBKE JPKaMIlepa TETJIOBBIYUCIUTENS «Y CT» B MOJIOKEHHE 1.

ITocne coemunenust BpruucnuTeNns uepe3 uHTepdeiic RS232 wmimm RS485, crnemyer 3amycTuthb
nporpammy 110 BTO.

BHUMAHME BAXKHO!

Jna mnonxmoyenust Bbruucaurens BTO-2K1 u BT2-2KIM k COM  nopry
KOMITbIOTE€pa, MOJEMa WM IpeoOpa3oBareiass HMHTEPPEHCOB HEOOXOIUMO HCIOJIb30BATh
CHeIMabHbIN onTopasBsa3aHHblil kadenb KBTD, 3aka3piBaeMblil OTACIBHO.

Hoakarouyenne 6e3 kadeass KBTD moxkeT npuBe3TH K NOBPEKICHUI0 000PY10BAHHSA.

BriOpaB TpeOyembie BUJ W MapaMeTphl CBSI3M HA HW)KHEW MaHENu MPOrpaMMbl U Ha)XaB KHOIKY
«Homep/Tum» Ha BepxHEW MaHEeNH, MPOBEPUTh HATUYHUE CBS3U TEIJIOBBIYMCIUTENS C KOMIBIOTEPOM U
MMOCMOTPETh 3aBOJICKON HOMEP U THUII MOJKIIOYEHHOTO TeroBbrurcnuTens. Haxas kHonky «CocTostHEE»
Ha BEpXHEH MaHeNu, MOXHO MOCMOTPETh COCTOSHHE MpuOOpa B HACTOSIIUNA MOMEHT (KOJIHYECTBO
SHEpPruM, TeMIepaTypy B MOJAIONIEM B 00paTHOM TpPyOOMpoBOAax, HAOpaHHBIE 00BEMBI, KOJ OIIHOKH).
HaxaB KHOTIKY « ApXHBBI» Ha BEpXHEW MaHETH, MOKHO MIPOCMOTPETh CYTOUHBIE, YaCOBBIC M Pa3HOCTHBIS
apXWBHBIC JaHHBIE TEIUIOBBIYUCIUTENS. J[Is CcMeHbl KOH(QUTYpaluu CclIeayeT HaXaTh KHOIKY
«Kondpurypamus» (oToOpasutcs koHPUryparus B JAaHHBIH MOMEHT) HAa BEpXHEW MaHEeNIH, U3MEHUTHh B
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OKOILIKAaX IIPOrpaMMbl THII CUCTEMBI, BECA UMITYJIbCOB, TemnepaTypy XBC (TOIbKO AJsl OTKPBITBIX TUIIOB
cucreMm). Jlanee cinenyer HakaTh KHONKY «3amuch V¥ », B OTKPBIBLIEMCS IIEPEUYHE KOMaH], BbIOpaTh
«Konpurypanus» 1 moATBEpAUTH HAYaJI0 MPOIecca CMEHbI KOH(PHUTYPALUHU TETIIOBBIUMCIIUTES.

s mosyuenust Gosee monpoOHOM mHpopManuu o padore c¢ mporpammoit IIO BTD cnemyer
IPOYHUTATh PYKOBOJCTBO MO IOJIb30BAHUIO MPOTpaMMOM, HakaB KHONKY «? - Ilomoms» Ha BepxHei
MIAHEJIN MTPOrPAMMBI.

VYcranaBiuBaeMble IMapaMeTpbl W BO3MOXKHBIE BapuaHThl HUX oToOpakeHuss Ha JKK-unnukarope
BBIUMCIINATEINS Ipe/cTaBieHbl B Tabnune Taonuya 31.

Ta6auna 31.

IMapameTpbi Bo3Mo:kHbIe 3HAYEHUS U HHIHKALMS HA MPUOope
1. lata 1 88.88.88 (umcno/mecsiy/ron)

2. Bpems 2 88.88 (4/MURH)

3. Bec ummynscoB C1 1:10:;100;1000

CUETYMKOB BOJbI C2 1:10:;100;1000

C 3 1:10:;100;1000

6. Tun cucreMsl TYPE orlnob6

1-3akpbITast, pacxoJoMep Ha IMoIaoIeM TPyOOTIpoBO/IE;

2-3aKphITasi, pacxoJoMep Ha oOpaTHOM TpyOOTIpOBOIE

3-0oTKpbITast 0ObIYHAS (JIJIS pacdyeTa UCIOJB3YIOTCS  JIAHHBIC C JIBYX
pacxoJJ0MepoB U TEMIIEpATypa XOJIOTHOW BOJIBI)

4-TynuKoBasi OTKPHITas (TEPMOTPEOOpa30BaTENH COMMPOTHBICHUS
00paTHOTO TPYOONPOBOJIA HE UCTIOIB3YETCS, OTKIFOYCHA MHNKAIUS
TEeMITepaTyphbl B 00paTHOM TpyOOIIPOBOJIE).

5-3akpbITas, pacxojoMep Ha TojaroiieM TpyoorpoBoje. PexumM yaera sHeprun

OXJIAXICHUA,
6-3aKpBITas, pacxomoMep Ha 00paTHOM TpyOOmpoBoje. PeXuM ydera SHEPrUU
OXJIAXKICHUA.
7. Temmepatypa tc 88 (3nauenue temmepatypsl 1-20°C ¢ marom oauH rpaayc)
XOJIOHOU BOJIBI (ITsT
cxeM 3 u 4)
8. CereBoil MPOTOKOI n8-88888
ModBus RTU

B Berancnurene BTD-2K1M, BT3-2K2M Bo3M0KHO ITPOrpaMMHOE MEPEKIIFOYCHHE Ha MPOTOKOJI
ModBus RTU, nannas (GyHKIUS TO3BOJISIET HHTEPUpOBaTh TermtocueTynk B SCADA-cucTemy ¢
noaaep:kkoii ModBus.

CereBoit HOMep 0TOOpaXkaeTcsl Ha JucIuiee mpubopa B BUIE

n0-00123 1 cTaHmapTHOTO MPOTOKOJIA TEINIOCYETYNKOB TM-cTanmapt

nl—_ 245 s nportokosna ModBus RTU

n0, nl - mpu3Hak akTuBHOTrO MpoToKoIa TM-cTangapt 1 ModBus RTU cooTBeTcTBEHHO.

245 - anpec ModBUS ycranaBiMBaeTCs OTAEIbHO B Auamna3oHe ot 1 jo 247. Ilpu oOparieHun K
pubopy ¢ agpecom 0 KOMaHIy BOCIPUHUMAIOT BCE IPUOOPHI BHYTPHU CETH (LIIUPOKOBEIIATEIbHAS
MOCBUIKA).

BHUMAHMUE!

BHUMAHUME BAKHO!
ITocne nporpaMMHUpOBaHud MAPaMETPOB BBIUYUCIUTCIIA, CICAYET MEPCCTABUTH JKaAMIICP
«Ycr» B monoxxerue «0».
HpI/I rcnoib3oBanuu kadeiass KBTD oTkmounTh Kabellb OT BRIYMCIHMTEINS TOCIIE 3aBCPIICHUA
pa60T, B IPOTUBHOM CJIy4a€ MOKCT HpOHBOﬁTH Hpe)K,Z[eBpeMCHHBII\/II pa3piaa 6aTapeH IMUTaHWA
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1.6.5.3. Tlopsanok ycrtanoBku napamerpo BTI-2 (moauduxamus CT 20 K)
YcraHnoBka napaMETpOB BBIYUCIUTCIIA MOKCT INPOU3ZBOJUTCA KaK C IMOMOIIBKO KOMIIBIOTCpPA, TaK U

BPYYHYIO C IMOMOIIBIKO KHOIIOK BBIYMCIIMTCIIA. YcranaBiauBawTCsA BCE nmapamMeTpbl, 3a HUCKIHOYCHHUCM
3aBOJACKOI'0 HOMEpaA, KOTOpLIfI MOJKET OBITh 3aHECEH TOJILKO OJIUH pas, npu Npou3BOJCTBC.

YcraHoBka napaMerpoB BPYYHYVIO.

Jlia BxoJa B MpOILEAypy YCTaHOBKHM IapaMeTpPOB BPYYHYI0 HEOOXOJMMO Ha BpeMsl HE MeHee 3
CEKYHJl yCTaHOBUTH NepemMbluky J1 B mosiokeHue 1.,3aTeM NepemMbluKy HYKHO YCTAaHOBUTH OOpaTHO B
noJioxkenue 0.

B srom pexxume um3aMeHeHuE NapaMeTpoB NPOU3BOJIUTCS NMPAaBONW KHONKON «P>», a jeBoi « A» —
MIEPEKIIIOUEHNE MEXKJy pEIaKTHPYEMbIMH TIlapaMeTpaMu. BbpIXoJ W3 pexuMma pelakTHpOBaHUSA
MIPOUCXOAUT IO OKOHYAHUM IPOJIMCTBIBAHMS NApPAMETPOB, IPU 3TOM BCE U3MEHEHHS COXPAHSAIOTCS H
puOOp MEePEXOUT B HOPMAIbHBIN PEXUM MHIUKALIUU.

Ecnu He Haxumarh kHONKH Oojiee 50 CeKyH[, MPOU30iIeT aBTOMAaTUYECKUI BBIXOJ U3 MPOLETYPbI
YCTaHOBKH 0e3 COXpaHEeHUsI U3MEHEeHHIi.

YcTraHoBKa napaMeTpoB NP NOMOIIK KOMIIbIOTepa.

Jlis BXoja B MpoOLENypy YCTAaHOBKM IapaMeTpoOB € MOMOIIbI0 KOMIbIOTepa HEOOX0AUMO
YCTaHOBUTH MEpeMbIUKyY J3 B mosiokeHue 1.

[Mocne coemunenuss BT3-2K1 wepes unrepdeitic RS232 umm RS485 (s BTD-2K2 u BTD-2K3),
cnenyer 3amyctuth mnporpammy [IO BTD, cuurarh ycTaHOBICHHYIO KOH(PHUTypaluio, BHECTH
HE00X0IMMble H3MEHEHH S, IPOU3BECTHU 3alIMCh HOBOM KOH(UTYpallUU B BEIYUCIUTED.

[locne ycraHOBKM mapameTpoB (CMEHBI KOH(PUIypalliu) NEPEMbIUKY HYKHO YCTaHOBUTH OOpaTHO B
nosioskenue 0.

BHUMAHMUME BAKHO!

Jns monxmouenuss Beramcnurenas BTDO-2K1 u BTD-2KIM k COM  mopry
KOMIIBIOTEpa, MOJIEMa WM TpeoOpazoBaTenss HHTEP(PEHCOB HEOOXOIUMO HCIIOIB30BAThH
CrienuaabHbIN onTopas3Bsi3anHbiil kadens KBTD, 3aka3piBaeMblii OT/I€TBHO.

Hoakawyenue 0e3 kadeass KBTD MoxkeT npuBe3TH K NOBPEKIEHUI0 000PYI0BAHUSA.

YcTaHaB/IMBaeMble IMapaMeTpbl W BO3MOJXKHBIC BapHaHThl WX oToOpakeHus Ha JKK-mHmumkarope
npudopoB BTO-K1, BTD-2 K2 npencrasnens B Tadbnuie Tadmuma 32.

Taoauna 32.
ITapameTpnI Bo3moxkHbIe 3HAYEHUSA U MHANKAIMS HA Tpudope
1. Jlata 1 88.88.88 (umcmo/mecsiy/ron)
2. Bpems 2 88.88 (4/MUH)
3. Bec HMITyIIbCOB CUETYHKOB cl1 1;10;100;1000
BOJIBI U 3JIEKTPHYECTBA C2 1;10;100;1000
C3 1;10;100;1000
C4 200 - 2000 umm/kBTtu ¢ marom 50 *
C 4 1,10;100;1000 **
4. Hanmuue nByx TapuoB Ha 2 TAR 1 (mpu Hanuuuu ABYX Tapudos) *
IEKTPOIHEPTHUIO 2 TAR O (mpu otcyrcTBUM BTOpOoro tapuda) *
5. Bpews Hauana neictsus t1 88.88 (3nauenue - u/MuH) *
nepBoro Tapuda
Bpems nauana aeicraus t2 88.88 (3nauenue - u/MuH) *
BTOpOTO Tapuda
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ITapamerpbl

Bo3mo:xHbIEe 3HAYEHUS U HHIUKAIIMA HA npnﬁope

6. Tun cucremsl

TYPE or 1m0 4

1-3akpsiTasi, pacxoI0Mep Ha MOJAI0IeM TPYOOTIPOBOIE;

2-3aKphITasi, pacxoJoMep Ha oOpaTHOM TpyOOTIPOBOJIE;

3-0TKpHbITast OObIYHAS (7151 pacueTa UCHOJIB3YIOTCS  JaHHBIE C IBYX
pacxo0MepoOB M TEMIIEPaTypa XOJIOHOM BOJIbI);

4-TynukoBasi OTKpbITas (TepMomnpeoOpazoBaTeiab 00OpaTHOTO
TpyOOTIPOBO/Ia HE UCIIOJIB3YETCs, OTKIFOUCHA HHIMKAIIMS TEMIIEPATYpPhI B
00paTHOM TpyOOTIPOBOJIE).

7. Temnepatypa X0JI04HOM BOBI
(s cxem 3 u 4)

tc 88 (3Hauenue Temnepatypsl 1-20 °C ¢ marom oMH rpayc)

8. HeoOxoaumocTts
OrpaHHuEeHus pacyeTa 0obeMa
FOprLICI\/JI BOJbI B 3aBUCUMOCTHU OT
TeMIIepaTypbl

orep O wm 1*

9. Temnepatypa ropsiueii BOJbI
(ecii HEOOXOTUMOCTH
orpaHuyeHus - 1)

th 88 (3mauenwue Temnepatypsl 30-60 °C ¢ marom oauH rpamyc) *

* - ronbko asg BTD-2K1, BTD-2K2;

** _ roneko g BTD-2K3.

BHUMAHMUME BAKHO!

[Ipn wucnonb3oBanuu mpuOOpPa B OTKPHITOW CHCTEME TEIUIOCHAOXKEHUS,
HMMITYJIbCOB CUETYMKOB BOJIbI, PACIIOJIOKEHHBIX Ha MPSAMOM M 0OpaTHOM TpyOOIpOBOJAX,
JIOJI’KHBI OBITH OJTUHAKOBBI

BC€Ca

1.6.6.

ApxuBanusi JTaHHBIX.

Boeruucnurens TemioBoit s3Heprun BTO-2 nMeer BCTpOEHHYIO SHEPTOHE3aBUCUMYIO TIaMSTh IS
XpaHEHUS apXUBHBIX JaHHBIX. ApXUBAIUS JaHHBIX BEJIETCS M0YacoBas, MOCYTOYHAs U IIOMECSYHAsL.
ApXuB MpeacTaBisieT co00l KoJblieBOM HAOOP 3amuce, T.e. mocye 3a0JHeHHs] TaMATH, OTBEICHHON st
XpaHEHUS JaHHBIX apXUBa, IPOUCXOAUT NEPE3anuch paHee COXPAaHEHHbBIX JaHHBIX.

CunTtarb apXvMBHbBIE JAHHBIE MOXHO C TIOMOIIIBIO MPOTPAaMMHOT0 obecriedeHus yepe3 nudpoBoii

untepderic Beruncautens BTO-2.

ApxuBUpyeMble JaHHBIC NMpUBeIeHbI B Tabnunax Tadauna 33 -Tadauma 35

Tab6unua 33 ApxuBupyemslie ganabie BT9-2 (Moaudurkanus CT 20 [IM)

Ne

u/n ITapametp

Pacumdporka napamerpa

1. | TennoBas aueprus, ['kan

SHEPTUU OXJIAKJICHNUS)

DHeprus oXJaxIeHUs (B peKUME yueTa

3Ha‘leHI/Ie, TIOJIY4CHHOC 3a COOTBCTCTBYIOH_II/Iﬁ nepuona.
Yucno paspAa0B — KaK Ha HHAUKATOPC.

N

Temneparypa Tm, °C

CpC,I[HGB3BCHlCHHO€ 3HAYCHHUC 3a IICPHUO I

w

Temmneparypa To, °C

CpC,I[HGB3BCHlCHHO€ 3HAYCHUC 3a IICPHUO I

4. | O6BeM no pacxozomepy Vi, m°

3H8H6HI/I€, TOJIY4CHHOC 3a COOTBCTCTBYI'OH.IPIIZ 11(5]0)5(0 1 0
Yuciao pa3psaa0B — KaK Ha UHIAWKATOPC.

5. | O6wem no pacxonomepy Vo,

3 o
M 3Ha‘leHI/Ie, MOJIYYCHHOC 34 COOTBCTCTBYIOIINU TICPUOI.

Yuciao pa3psaa0B — KaK Ha MHIAUKATOPC.

6. | O6vem 1o pacxogomepy VX, m°

3Ha‘lCHHe, TOJIY4CHHOC 3a COOTBCTCTBYIOIJ_II/Iﬁ 11(5]0)5(0 1 0
Yuciao Pa3spAI0B - KaK Ha UHIAWKATOPC.
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Ne
o/ IMapametp Pacumdposka napamerpa
Macca o pacxogomepy Vi, T 3HaueHue, MOIYYEHHOE 32 COOTBETCTBYIOLIUI IEPUO.
Umucio pa3psoB — Kak Ha MHAUKATOPE.
Macca o pacxogomepy Vo, T 3HaueHue, MOITYYEHHOE 32 COOTBETCTBYIOIIUI MEPUOI.
Uucio pa3psoB — Kak Ha MHAUKATOPE.
Macca o pacxogomepy VX, T 3HaueHue, MOITY4EHHOE 32 COOTBETCTBYIOIIHMI MEPUOI.
Umuciio pa3psoB - KaK Ha UHAMKATOPE.
7. | Temnepatypa Tx, °C CpenHee 3HaY€HHE 3a IEPUO]T
8. | JaBnenue Pn, MIla CpenHee 3HaUEHUE 3a TIEPUOJT
10. | HaBnenue Po, MIla CpenHee 3HaUeHUE 3a IEPUOJT
11. | Kox ommOku 3a JaHHBIN TIEPHO.T [Tpu nanmuumnm Gosee 0HOM OMIMOKK OJTHOBPEMEHHO,
KOJIbl OIIMOOK CYMMHPYIOTCSI
12. | Bpems neiicTBus OIMOOK 32 JaHHBIN B Munyrax
MIEPHUOI:
Tp — Bpems paOoThl y31a yueta
T — Bpems daTanbHOM o1IMOKK - pacyeT YHEpruu NPEeKpaIaeTcs
T 511 — OTCYTCTBHE CETEBOTO MUTAHUS Bpems Hanuuus curHanga OTCyTCTBUSI CUTHAJA
KOHTPOJISI TIUTaHUSI ¢ pacxoomepa (st
moauduxanmii [1141M, TT151M)
T peB — Bpems curnaina pesepca Bpems Hanuuus curHasna pesepca ¢ pacxojgomepa
TmuH — pacxo/1 MEeHbIlIE MUHUMAJIBHOTO B 3aBucumoctu oT ycTaHOBIEHHON KOHGUTypaluu
Twmakc — pacxo Bblllle MaKCHUMAaJIbHOTO BbrunciuTens «Pa3enenue pacuera Temia npu
Tremn — pa3nuna tremnepatyp meHee 3°C | HeaTaabHBIX OLIMOKAX:
-HET: JaHHBIC BpEMEHA OIMO0OK HE (PUKCHUPYIOTCH,
pacyeT HEepPruu MPOJI0JDKACTCS 10 OOBIYHOHN (hopmyIie;
-J1a: BpeMeHa OIMO0K (PUKCUPYIOTCS, TEIJIOBast
SHEPTus MPH MOSIBICHUN OIINOKU BBIUUCISAETCS U
aApXUBUPYETCS OTIIENBHO.
13. | TeruoBast sHEpPrUs 32 BpeMs ICUCTBUS B 3aBHCHMOCTH OT yCTaHOBJIEHHOW KOH(pUTYpaIuu
OLIMOOK 3a TaHHBINA MEPHO; BbIunciuTens «Pa3aenenue pacuera Temia npu
Qmax — teroBas sHeprus 3a Tmakc He(aTaIbHBIX OIIHOKAX»:
Qmin — TerutoBas sHeprus 3a TMuH -HET: JaHHbIe BpeMeHa OIHUO0K He (PUKCUPYIOTCA,
Qdt — TerutoBas sueprust 3a Tremmn pacueT 3HepPIruu MpoJI0JKACTCS 10 0OBIYHOU hopMmyIie;
-J1a: BpeMeHa OMHO0K (PUKCUPYIOTCS, TEIIOBas
SHEPrus MPH MOSBICHUU OIUOKU BBIUUCISETCS U
aApXUBUPYETCS OTIENBHO.
14. | Uudopmanus o nepenporpamMmmupoBannn | Yucno, mecsil, rof (3a nociensue 15
npudopa nepenporpaMMHUpPOBaHUH )

Taonnua 34. ApxuBupyembie 1anabie BTI-2 (Momuduxamus CT 20 K-M)

Ne i/ IMapametp Mpumeuanue
1 | Jara
2 | Bpems
3 | TeruoBas »Heprus, ['kan 3HaueHue, MOJYyYEHHOE 32 COOTBETCTBYIOIINMA

DOHeprus oxJaxIAeHus (B peKUMe yueTa SHeprHH HEepUOI.
OXJTKJICHUS )
4 | Temmneparypa B nojatomieM tpyoonposoze, °C CpenHeB3BEIEHHOE 3HAYEHHE 3a IEPHOJ
5 | Temneparypa B oO6patHoM Tpybonposoje, °C CpenHeB3BENICHHOE 3HAYEHUE 3a IEPUO T
6 | OGBeM Mo mepBOMY PacxoaoMepy, M° 3HaveHue, MOJIy4YeHHOE 33 COOTBETCTBYIOIIUI
HEPUOLL.
7 | O6bem o BTopoMy pacxoioMepy, M° 3HayeHue, MOJIY4YeHHOE 33 COOTBETCTBYIOIIUI
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OIHOOK,
BbIYMCJICHHE TEMJIOBOW JHEPTrUm.

Ne i/m IMapametp pumeyanue

MIEPUOI.

8 | O0BeM 1o TpeTheMy pacxoaoMepy, M 3HaveHue, MOJYyYEHHOE 32 COOTBETCTBYIOIINI
MIEPUOI.

9 | Koz ommbku 3a TaHHBINA IEPHOJT

10 | Hapabotka, u

11 | HapaboTka ¢ OmMOKOH, 4

12 | Bpems neiictBus ommOKky 3a gaHHbi nepuon. Jus | s 9acoBoro apxuBa — B MUHYTaX, IS

npu KOTOPbIX NpeKpamaeTcd | apxXuBa 110 MCCALlAM — B Hacax WJIM OHAX.

Ta6auna 35. ApxuBupyembie n1annbie BT9-2 (Moaudukamus CT 20 K)

£ 2 o £ 2 )
g E 2 g E = IMapametp Ipumeyanue
= =
1. 1. Tenmosas sHeprus, ['kan 3HayeHue, MOJy4eHHOE 3a
DHeprus oXJaxJIeHus (B peKHME yueTa COOTBETCTBYIOIIHN ITEPHO]T
SHEPrUU OXJIAXKACHUS)
2. 2. Temmnepatypa B ogaroriem Tpyoornposoje, °C | CpeTHeB3BEIICHHOE 3HAYCHHE 3a TIEPUO]]
3. 3. Temmnepatypa B o6patHoM TpyOonposoze, °C | CpeTHEeB3BEIICHHOE 3HAYCHHE 3a TIEPUO]]
4, 4, OO6BEM 110 IEPBOMY PACXOLOMEPY, M~ 3HaveHwue, MOJydYeHHOE 32
COOTBETCTBYIOIIUN MEPHOJT
5. 5. O6bEeM 110 BTOPOMY PACXOLOMEDY, M 3HaveHwue, MOJydeHHOE 32
COOTBETCTBYIOIIUN MEPHOJT
6. 6. OG6BEM 110 TPEThEMY PACXOJOMEPY, M 3HaveHwue, MOJydeHHOE 32
COOTBETCTBYIOIIUN MEPHOJT
7. O06beM 0 YETBEPTOMY PACXOIOMEPY 3HaveHwue, MOJydeHHOE 32
COOTBETCTBYIOIIUN MEPHOJT
7. O06beM 1o TpeThbeMy pacXxoJOMepy € Y4ETOM
MIPEeKpaIEHUs pacyeTa MPU CHUKEHUU
TEMIIEpaTypBI TOPSUEii BObI, M
8. 8. Temneparypa ropsiueit Bojpl, °C CpenHee 3HaUYCHHE 3a IEPHO]T
9. DrexTposneprus mo neppomy tapudy, KWh
10. DyeKkTposHeprus no BTopomy tapudy, KWh
11. 9. Ko ommmbku 3a qaHHBIN PO
12. 10. Bpewms geiictBust ommOku 3a TaHHBINA epuoa. | [l yacoBoro apxuBa — B MUHYTaX, AJIs
st ommboK, Mpu KOTOPBIX apxuBa MO MecAllaM — B YacaxX WM JTHAX
npeKpanaercs BbIuncIeHne TeII0BOM
JHEPruu.
1.7. Pexum NoBepKHU.

Z[J'ISI BXOJa B PpPCKUM IOBCPKHU CICAYET YCTAaHOBHUTH COOTBGTCTBYIOH_[I/Iﬁ (IJYHKI_[I/IOHaJIBHHﬁ
MEPCKIOYATCIIb B aKTUBHOC ITOJIOKCHUC.
B stom PEKUME OCYIICCTBIIACTCA MHAUKALIUSA BCCX OCHOBHBIX IMAPAMETPOB, BbI3BIBACMBIX npaBoﬁ
KHOIIKOM TemoBbeIunciIuTens. Ho Ipru 3TOM BCC IMApaMCTpbl pPACCUUTBIBAIOTCA W HHIAULUPYIOTCA B
OTACIIBHOM pPErucTpe (OH ABTOMAaTUYCCKU O6HYJ'I$ICTC$I IIpu BBOJAC B PCKUM HOBCpKI/I). KpOMe 9TOro,
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TEIJIOBAst SHEPTUS MHIUIMPYETCs ¢ OOJIbIIMM paspelieHneM. Pacuer mapamMeTpoB MPOU3BOJIUTCS B TOM
crcTeMe, Ha KOTOPYIO 3alpOrpaMMHUPOBAH BBIYMCIUTEIND TEIIOBOH sHeprun BTI-2.
He pexoMeH1yeTcst OCTaBIIATh BBIUNCIUTEID B PEKUME ITOBEPKU HA JUIMTEIBLHOE BPEMS, B CBSI3U C
MOBBIIIEHHBIM TOTPEOJICHUEM U, KaK pe3yiIbTaT, CHUKEHHE CpPOKa CIy)KObI TUTHEBOM OaTtapeiku

2. TexHnuyeckoe 00C/Ty:KUBAHHUE TEMJIOCYETYNKA.

2.1. OOmue nojgoxeHus.

Temnocuerunk CT 20 mpoct B 3KCIUIyaTalMM M peryaupoBke. Ilpu npaBUIbHOM MOHTaXe U
SKCIUTyaTallMM MOXKET padoTaTh B TEUEHUE MHOTUX JeT 0e3 mnonoMok. OOcCiyKMBaHHE OCHOBAHO Ha
CHATHUU HOK&SEIHPIIZ, IMPOBEPKE MPABUIIBHOCTHU COCAUHCHUA U COCTOAHUA JICKTPUICCKUX ITPOBOAOB.

2.2. TexHuueckoe 06CJ'IY)KI/IB21HI/IC COCTaBHBIX YaCcTEH TEIJIOCUCTUYHKA.

2.2.1. Koapl ommoOoK.

[Ipn Hanuuuu HapYIMIEHUH HOPMAIBHBIX PEKUMOB pabOThl 000pYIOBaHHS, HA HWHIUKATOPE
MIOCTOSIHHO WHAMLIMPYETCsl yKas3aTellb Ha CUMBOJ «EIror», cam koJx OHIMOKH MOKHO HPOCMOTPETH,
HaXKUMasi MPaBYyI0 KHOMKY TEIUIOBBIYUCIUTENS JI0 OSIBICHUS COOTBETCTBYIOIIETO apameTrpa «Erron.

Jia moauduxanuu CT 20 TIM otnenbHO oTOOpaXkaroTcsi OIIMOKH M0 Kakaoil cucteme («Error 1» -
OIITHOKH IO MEePBOH cucteme, «Error 2» - ommbKu 1o BTOPO¥ CUCTEME), U anapaTHbIe OMIHOKU «Error
[TepeueHs BO3MOXKHBIX HEHCIIPABHOCTEH yKazaH B Tabmuie Tadmuna 36 mm momudukanuii CT 20 I[IM u
B Tabymme Taomuma 37 mis mogudukamuiit CT 20 K u CT 20 K-M.

BHUMAHMUE BAKHO!
' [Ipn HanmMuMM HECKOJBKHX OIMMOOK, HA WHAMKATOPp W B apxXuB Bbryuciurens BTO-2
H BBIBOJUTCS CyMMa OIIHOOK.

[Ipy HamWUUK OJHOBPEMEHHO HECKOJBKHX OINMOOK, COOTBETCTBYIONIHME KOJBI  OIIUOOK
CYMMHPYIOTCSI I OTOOPKAIOTCS HA UHIUKATOPE.
Ta6auna 36. Koabl ook Beruucautess BTI3-2 nas momguduxamuu CT 20 [IM
O06o3HaueHne
OIIHOKH

Onucanye oMIMOOK JJISI CHCTEM

OTcyTcTBHE pacxo/ia MO CYETYHUKY BOJIbI, HCIIOJIB3yEMOMY JUTS pacueTa TEIIOBOM
Err 01 SHEpTruHM CBhINIE 48 yacoB npu paszHuile Temneparyp oosbire 20 °C. Ommbdka
AKTHBH3MPYeETCs K 00paTHOMY TPYOONPOBOY TOJBKO JJIsl 3AKPBITHIX cUCTEM!

Temmeparypa 1mepBoro MM BTOPOTO TEPMOIIPEOOPa30BaTeisi COMPOTUBICHUS MEHBIIIE
Err 02 0 wu 6onbuie 150 °C. IIpu BO3HMKHOBEHHH 3TOH OIIMOKM NMpeKpaliaercs pacuer
TEeIJIOBOM YHepruu!

Temnepatypa nepBoro TepMonpeoopazoBaTeisi CONPOTUBICHUS HUKE, YEM
Err 04 Temmeparypa Broporo. Ilpy BO3HUKHOBEHHH 3TOi OIIMOKY NMPeKpalaeTcs pacuer
TeNnJ0BOM YHeprun!

HekoppekTHoe 3HaueHHEe TEMIOBOM SHEPTUU B OTKPBITOM crcTeMe (TeIoBasi SHeprus

Err 08 OTpULATENIbHA, CYMMHUPOBAHNE YHEPTMH HA UHAUKATOPE HE TPOU3BOUTCS).
Err 16 Pacxo TemnoHOCHTENS BEIXOJMT 3a NIPEAET MUHUMAIBHOTO 3HAYEHUS.
Err 32 Pacxoj TemnoHOCUTENS BEIXOAMT 3a MPEE] MAKCUMAJIBHOTO 3HAYECHHUS.
Err 64 PasHuua remneparyp HM>ke HOPMUPOBAHHOTO 3HAYECHHUS.

Err 128 OO6patHoe BM)XEHUE TEIUIOHOCUTENS B 00OpaTHOM TpYOOIpOBOI€ (TOJIBKO IS

OTKPBITOM CHUCTEMBI).
O6o3HayeHue .
oumBKH Onucanne ommMoOOK ycTpoiicTBa (annaparHas omudKa)

Err 01 Omnbka ALIIT.
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Err 02 OmmOka 3anucu apxuBa.

Err 04 Hanpsbxenne 6arapen nUTaHUS MEHbIIE MUHUMAJIBHO JIOTYCTUMOTO 3HAYCHHUS.

Err 08 Cyerynk yacoB HapaOOTKU NpeBbIckII 4,5 rona (He00X0AMMO 3aMEHUTH OaTaperKy).
Err 16 OTtcyTcTBUE HaNPsYKEHUS] TUTAHKS BHELIHETO pacxoJoMepa.

Taoauna 37. Koabl omn6ok Beruucaurens BTI-2 niasa mogudukanuun CT 20 Ku CT 20 K-M

O06o3Hauenune
Onucanue ommoOKn

OMIMOKHU
OTcyrcTBHE pacxo/ia MO CYETYHUKY BOJIBI, HCIIOIB3YEMOMY JUTSI pacyeTa TEIIOBOU

Err 001 SHEpruu cBbiie 48 yacos mpu pasauie remmeparyp oospiie 20 °C (TOIBKO s
3aKPBITHIX CUCTEM).

Err 002 Temmeparypa nepBoro wim BTOpOro repmonpeoodpazosaresst MeHbine 0 wim 6onbire 150
°C (mpekpaniaercsi pacueT TEIJI0BON YHEPTUN).

Err 004 OO6patHO€ MOAKITIOYEHUE TEPMOTIPeoOpazoBaTeiell COMpOTUBIICHUS (TTPEKpaIIaeTcst
pacueT TemJIOBOM SHEPrun).

Err 008 OmumbKa CuCTEMBI H3MEPEHHUS TEMITEPATYP.

Err 016 CyeTunk yacoB HapabOOTKH NpeBbIicui 4,5 roaa.

Err 032 Heo6xomuMocTs 3aMeHbl OaTapen TMUTaAHUS.

Err 064 Omu6ka namstt EEPROM.

Err 128 DHeprus B OTKPHITON CUCTEME OTPULIATENIbHA.

BHUMAHMUME BAKHO!

Hanmnume ommbku «CyeTunk dYacoB HapaOOTKU TpeBBICKI 4,5 TOna, yKa3blBaeT Ha
HEOOXOMMOCTh MPOBEJCHUS TIOBEPKU M 3aMeHBI Oarapeiiku. [locne mpoBeneHns yka3aHHBIX
paboT, C MOMOIIBIO0 MPOTPAMMHOT0 00eCTIeYeHHUsST HEOOXOAMMO OOHYIUTh CUETIYMK HAPAOOTKH
4acoB C MOMOIIbIO porpammel 110 BTD

BHUMAHMUME BAKHO!

Hamnume ommbok tuna «Omubka namatu EEPROM»y, «Ommbka cucteMbl H3MepeHus
temriepatyp», «Ommuoka AIlIL», «Omubka 3anmucu apxvuBa», CBUACTEIBCTBYET O HAIWYUHU
HEUCIPABHOCTU BBIYMCIUTENS, IPU KOTOPOU TpedyeTcs KBaTu(HUIIMPOBAHHAS TUArHOCTUKA U
PEMOHT B YCJIOBHUSX CEPBHUCHOIO LIEHTPA

B ClIy4a€ HCBO3MOXHOCTU YCTPAHUTHL BO3HUKIIYIO HCIIOJIA/IKY, HCO6XOI[I/IMO 06paTI/ITBC$I Ha 3aBOJ-
HU3TrOTOBUTCIIb.

2.2.2. Texuudeckoe oOCay>KHBaHUE.

Texuuueckoe oOcmyxuBaHue (YHKIIMOHATIBHBIX OJOKOB JIOJDKHO MPOU3BOJIUTHCS B COOTBETCTBHUHU C
TpeOOBaHUAMU UX IKCIUTYaTAI[MOHHOMN TOKYMEHTALIUU.

[Ipu BbIXOJE W3 CTPOS OJHOTO U3 TepMOIpeoOpazoBareneil CONMPOTUBICHUS MOAOOPaHHOM Mapbl
3aMEHEe MOJJIC)KUT IEIUKOM Iapa, €CIM B WX OJKCIUTyaTallMOHHOW JOKYMEHTAllUM HE OroBapHUBaeTCs
BO3MOYHOCTB 3aMEHBI C COXPaHEHUEM WJIM YCTAaHOBJICHUEM HOBBIX METPOJIOTUYECKUX XapaKTEPUCTHK.

[Ipu 3amene TepmoripeoOpa3oBarTessi COMPOTUBICHUS, HE BXOSIIErO B COCTaB Mapbl (0OAHOTPYOHBIE
I'BC, nmoanutka u T.1.), BHOBb YCTaHaBIUBaeMbIil IIpeoOpa3oBareib AODKEH MMETh Kiacc JAOIYyCKa He
xyxe kiacca B mo 'OCT 6651-94.

Buumanue! 3amensaemolii 010K 001cer Oblnb NOGEPEH 8 YCIMAHOGIEHHOM nopadKe!

@dakT 3aMeHbl ONOKa JOMKEH OBITh B 00s3aTENbHOM TOPSIKE OTPAKEH B paslieNie Macriopra
teriocueTurka («CBefeHus o 3aMeHe (YHKIIMOHAIBHBIX OJ0KOB»). B ykaszaHHOM cimydae He TpeOyercs
MPOBEJICHUE MOBEPKH TEIUIOCUETYMKA. B MPOTHBHOM Cilydae BO3HHUKHET HECOOTBETCTBUE (PAKTHUUECKOMH
KOMIUIEKTHOCTH TEIUIOCUETYMKA M KOMIUJIEKTHOCTH, YKa3aHHOW B €ro MacrnopTe WM CBHJIETEIbCTBE O
MOBEPKE, YTO BIIEYET 32 COO0I HEOOXOIMMOCTh MOBEPKHU TETIIOCUETUUKA.

B nmpomecce oakcrutyaTanmuu JIOMYCKaeTcss 3aMeHa Kakoro-nmmoo (yHKIMOHAIBHOTO OJOKa,
MIPUILIE/IIETO B HETOJHOCTh U HE MO JIeXkKAIIEero BOCCTAHOBICHHIO, HAa PYTroi OJIOK JAHHOTO THIIA.
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B mpouecce sKcruryataniy TEMJIOCYETYMKOB HEOOXOIMMO B YCTAHOBIIEHHBIE CPOKU OCYIIECTBIISTH

MOBEPKY KaK CaMOro TEIUIOCUETYMKA, TaK U ero (yHKIHMOHAJIBHBIX OJOKOB IO COOTBETCTBYIOIIUM

METOMKaM MoBepkH. OyHKIIMOHATIBHBIE OJOKH MOTYT UIMETh MEKIIOBEPOUHbIE HHTEPBAJIbI, OTIIMYHBIC OT
MEKIIOBEPOYHOI'0 HHTEPBaJa TEIUIOCYETUHKA.

2.3. lloBepka TemiocyeTyrKa.

[Ipu BBIIycKE W3 TPOM3BOJACTBA BCE TEIUIOCUETYMKUA TIOJBEPrarOTCS MEPBUYHON IMOBEPKE.
[leprnoanveckoit MoBepKe MOBEPraroTCs TEMIOCYSTUYNKHI, HAXOSIINUECS B SKCIUTyaTaIlHH.

CocTaBHBIE YacTH TEIUIOCUYETYMKOB TIOJBEPralOT TOBEPKE OTAEIBHO C MEPUOJUYHOCTHIO,
YCTaHOBJIEHHOU /U1 (PYHKIMOHAJIbHBIX OJIOKOB.

BHeouepenHoll MOBepKe MOABEPralOT TEIUIOCUETUYMKH, HAXOJIIIMECS B SKCIUTyaTalldd, B CiIydae
yTpaTbl JOKYMEHTOB, MOITBEPXAAIONIMX MPOXOKICHUE IEPBHYHON WM TEPUOJUYECKON TTOBEPKH,
MOBPEXKJICHUH TIOBEPOYHOTO KieliMa, IIOMO, Hecymmx Ha cebe TIOBEpUTEeNbHBIC KIeiiMa WU
HEYIOBIIETBOPUTEIHHOM paboTHI Iprbopa.

[lo wcreyeHWM cpoka JEHCTBUS TIOBEPKHM BCE (PYHKIMOHAIBHBIE OJIOKM TEIUIOCUETIMKA
MOJIBEPraroTcs TEePHOJMUECKON TMOBEpKe. JTa omepanus JO0DKHA OBITh NMPOBEACHA TaKKe B Cliydae
HapymeHusi TUIOMO MOBEpUTENsi HAa COCTaBHBIX YACTAX TEIIOCYETYMKA, a TAKKE€ BO3MOXKHOUM 3aMEHBI
Oatapeu, MUTAIOMIEH TETIJIOBBIUYNCIUTEIb.

[ToBepka (HyHKIIMOHATBHBIX OJIOKOB TEIUIOCUETUYNKA IIPOU3BOIUTHCS COTITACHO METOIMKH TIOBEPKH Ha
(yHKIIMOHATIbHBIE OJIOKH.

IToepka Temmocueranka CT 20 ocymiectBisercs o qokymeHTy 26.51.70-009-06469904 MIT

Ha ocHOBaHWHM TOJIOKHUTEIBHBIX pPE3YJbTATOB TOBEPKH (YHKIIMOHAIBHBIX OJIOKOB BBITAETCS
CBUJIETENILCTBO HA TEIUIOCYETUYUK.

MexnoBepOYHbIN HHTEPBAJ TEINIOCUETYMKA — YETBIPE TO/IA.

3. TpancnopTupoBaHHe U XpaHEHHE.

VYcroBust TpaHCMIOPTUPOBAHHUS TEIUIOCUETYUKOB JOJDKHBI COOTBETCTBOBATH YCIOBUSAM XpaHEHUS 5
mo ['OCT 15150-69. TemnnocueTywkd TPaHCHOPTUPYIOTCS BCEMU BHJJIAMH TPAHCIIOPTa B KPBITHIX
TPAHCIIOPTHBIX CPEICTBAX B COOTBETCTBHUHU C IIPABUIIAMU, IEHCTBYIOIIMMHU Ha KaXI0M BUJI€ TPAHCIIOPTA.

Cpok npeObIBaHNS TEIIOCYETYUKOB B YCIOBHIX TPAHCIOPTUPOBAHUA He Ooiee 3-X MecsLEB.

4, T'apaHTHiHBIC 00s3aTEILCTBA.

[IpennpusiTie-n3roToOBUTEIbh FrApAaHTUPYET COOTBETCTBHE TEILIOCYCTIYMKOB TPEOOBAHUSIM
TY 26.51.70-009-06469904-2019 npu coOnroAeHUM YCIOBUN XpaHEHHS, TPAHCIIOPTUPOBAHMSI, MOHTaXa
Y SKCILTyaTaluy.

[apaHTUWHBIA CPOK OKCIUTyaTallid TEIJIOCYETYMKA COOTBETCTBYET TapaHTUHHBIM CpPOKaM,
NPUBEICHHBIM B  MACIOpTaX Ha KAKAYHD COCTaBHYH YacTh  TEIUIOCYETYMKA  OTJEIBHO.

BHUMAHMUME BAKHO!

JKcIIIyaTanueil Tenjoc4eT4YuKa, BHUIMATEIbHO 03HAKOMbTECH C HACTOSILIIMM
PYKOBOJACTBOM I10 IKCILTyaTALMH.

Hapymenne TpeGoBaHMii 3TOr0 JOKYMEHTA BJiedeT 3a 000 MpeKpalleHne
rapaHTHITHBIX 00s13aTebeTB nepen [lokynarenem.

Haimumue cjie10B MeXaHM4eCKHX MM JIEKTPHYECKUX NOBPeKACHU I
¢pyHknnoHanbHbIX 0,10K0B Temnocyerynka CT 20 BbI3BAHHBIX HapyLICHHEM
TPe0OBAHUI YKA3AHHBIX B HACTOSIIIEM PYKOBOACTBE MO IKCIIYaTAIIMM M HOPMATHBHBIX
JOKYMEHTAIIMHM HA COCTABJSIONINE, MOKET MOCTYKMTh PUYMHON JTHIICHUS] TAPAHTHH.

HpOPBBOI[I/ITeJ'IL OCTaBIIIET 3a COOOM IMpaBO TIPOBECACHUA I/I3MCHCHI/II\/’I, YiIIyqmaromux KadeCTBO
U3 OCIINA. OTH U3MCHCHHS MOTyT OBITH HE OTPAXKXCHBI B MHCTPYKLUHU TI0 SKCILTyaTaliu, HO OCHOBHBLIC
OINMMCAHHBIC XAPAKTCPHUCTUKU 6y,HYT COXPAHCHBI. Bce 3aMCUaHUs, BOSHUKIINEC B IMPOLCCCC IKCILTyaTalluu
TCIIJIOCYCTUUMKOB, CBCACHUA 00 wux HCEOOCTAaTKaX, MNPCUMYILICCTBAX IIPOCUM HAIIPABJIATL B aApeC
nNpCaApUATUA-U3TOTOBUTCIIA.
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N3rorosurenn

1. O6mecTBO ¢ orpanuueHHOM 0TBETCTBEHHOCTRIO (OOO0) "Bomomep"

141002 MocxkoBckast 00:1., T. Mertumm, ya. Konmnakosa, a. 2, koprm. 14 0¢..63
info@vodomer.su
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