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Hacrosmee pykoBoACTBO MO dKcilyatanuu (B JanbHelmem PD) sBisercs TOKyMEHTOM,
YIOCTOBEPSAIOLIMM T'apaHTUPOBAHHBIE H3TOTOBUTEIEM OCHOBHBIE IIapaMeTpbl M TEXHUYECKUE
xapakrepuctuku Temiocuerunka CT 10 ¢ BelumcnuteneM temnoBod sHepruum BTO-1 (B panbpHeliem
terioBbluncauTens). Kpome toro, PO mo3BossieT O3HAKOMHUTBCS C €r0 COCTaBOM, YCTPOWCTBOM H
IPUHIUIIOM PabOThl, PabOTONW (PYHKIMOHAIBHBIX OJOKOB TEMJIOCYETYMKA, a TaKXKe YCTaHaBJIMBAET
MpaBUjIa SKCIUTyaTallud B BHIOPAHHOM PEKUME U3MEPEHHUSL.

Ilepen HayasoM paboOThl HEOOXOAUMO BHUMATEIBHO O3HAKOMUTbBCSA C HacTosAMM PO.

[lepen HauanoM 3KcCIUlyaTallMM TEIUIOCUETYHMKA WM IIPU MOCTYIUIEHUU €T0 HA XpPAaHEHHUE CIEAyeT
IIPOBEPUTh KOMILJIEKTHOCTh ITOCTaBKHM, OCMOTPETh BCE COCTaBHbIE YAaCTH TEIUIOCUETYMKA, MPOBEPUTH
COXPAaHHOCTb U CPOKH JICHCTBHS IIIOMO.

B cnydae nepepaun TeruiocueTdyrka Ha ApYyroe NpeAnpusaTHe WIK B APYyrUe MojApasAeiaeHus i
IKCIUTyaTallUy WIN PEMOHTA, ero PO mouiexxuT nepepade BMecTe ¢ IpuOOpOM.

1. Onucanue u padota

1.1. Omnwucanue n padota termwtocueranka CT 10.

[Mpuammn padotel TerutocuérynkoB CT 10 ocHOBaH Ha wW3MepeHHH OOBEMa, TEMIIEpPaTypbl U
JABJICHUS TEIUIOHOCUTENS IPHU IOMOIIM BHEIIHMX IEPBUYHBIX IpeoOpazoBaTesieldl U IOCIEIYIOIIEM
BBIYHCJICHUH TEIJIOBOM SHEPTUU MTyTeM 00paboTKU pe3yabTaTOB U3MEPEHUI BBIUMCIUTEIbHBIM OJIOKOM.

Tennocuetunku CT 10 cocroaTr u3: BeuUCAUTENS TerioBod sHeprun BTO-1; kommiekra
tepmoripeoOpaszoBareneit  TII; mnepBuunbix mnpeoOpazoBateneit pacxoma IIIP  (pacxomomepos,
BOJIOCUETYMKOB); TIpeobOpazoBareneii napinerus [1]1.

Boruncnutens  TeroBoit  sHepruu  BTO-1  obecrneunBaeT U3MEpEHHE  CHUTHAJIOB — OT
TepMonpeoOpazoBaTeneil, MepBUYHBIX Mpeodpa3oBarenell pacxoga W mpeolOpa3oBaTesiell JaBIeHUS C
nocneayromeil 00paboTKoN, HAKOIJIEHMEM, XpaHEHUEM, WHIUKaluedl Ha AucIUiee W BblIayeil Ha
BHEIIHUE ycTpolicTBa. M3MepeHHble cUrHallbl EpPBUUYHBIX NpeoOpas3oBareneil npeodpaszytorcs BTO-1 B
uuQposyio Gopmy.

1.1.1. Ha3unauenwue.

Temnocuerunku CT 10 npenHazHayeHbl A1 M3MEPEHUM TEIJIOBOW ASHEPrHM, TEMIEPATYpHI,

JaBJICHUS, pacxo/ia U 00bEMa TEIUIOHOCUTENS B CUCTEMaX TEIJIOCHA0KEHUS.

1.1.2. XapaKTepuCTUKH.

TennocueTynk MPON3BOINT:

- BBIUKMCJICHUE Y WHIMKALIMIO TEIUIOBOW 3Hepruu, ['kai;

- H3MepeHHe W WHIMKAIMI0 Macchl (00beMa) TEIUIOHOCHUTENS B TOMAAIOIIEM W/WIH OOpaTHOM
TpyGOIPOBOAX, @ TAKIKE OT JOMOIHHTEIBHBIX CYCTUHKOB, T (M°);

- U3MEpPEeHHe M WHAMKAIMIO TEeMIepaTypbl M pPAa3HOCTU TEMIIEpaTyp B MOJAONIEM U OOpaTHOM
TpyOOIpOBOIaxX U B TPYOONIPOBOE XOI0HOM BOIBI, °C;

- apXMBAIIMIO MTAPAMETPOB BO BHYTPEHHEH YHEPTOHE3aBUCUMON MaMSITH;

- BBIBOJI APXUBHBIX JJAHHBIX HA MIPUHTED;

- Tiepefiauy TEeKYIIUX U apXUBHBIX JaHHBIX HA MEPCOHATBHBINA KOMITBIOTEp UM BHEIIHEE YCTPOHCTBO
yepes uudpoBoii naTEpdelic, peaTn30BaHHBIA HA MOJKIIOYAEMbIX MOAYIISIX CBA3H,

- BO3MOXXHOCTHb CO3J[aHHs €IUHON ceTH ¢ momoiisio uHTepdeiica RS485, Ethernet, GSM s
OpraHM3alllK CUCTEMBI JUCTAHIIMOHHOTO cOopa HH(OpMaIIHH;

- BO3MOXHOCTbB TT0JICYETA TEIUIOBOI SHEPTHUU B PEIKUME peBepca CHCTEMbI TeIJIOCHA0KCHHUS.

Bo3MOxHO TpUMeHEHHEe i1 JBYX CHUCTEM TEIJIOCHA0KEHHUS, MOAKIIOUYEHHBIX M0 3aBUCHUMON WM
HE3aBHUCUMOM CXEME.

YcnoBus SKCIITyaTalluy TEMJI0CYeTUHKA:

- TEeMIIepaTypa OKpYXKaromero Bo3ayxa B quamna3one ot + 5 °C go + 50 °C;

- OTHOCHTENIbHAS BIIAYKHOCTH BO3yxa He Oosee 80 %;

- atMocdepHoe naBieHue B auanazone ot 84 klla 1o 106,7 xI1a.
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Tabanna 1 - MeTpoJiornyeckue XapaKTePpUCTHKH TEIVIOCYETYHKA

HanmeHnoBanue xapakTepuCTUKHI 3HayeHue
Jrana3oH u3MepeHui pacxojaa TCHJ'IOHOCI/ITCJ'IHl, M>/a ot 0,012 mo 10000
= T
Jnana3oH n3mMepeHui remneparypsl TerioHocurens , °C ot 0 no 150*
JlnanazoH u3MepeHuil pa3HoCcTH TeMiiepatyp, °C: ot 3 no 145

Jlnana3oH u3MepeHuit TeMrepaTypbl BOJIbI
JIOTIOJTHUTEILHBIM TepMonpeoOpasoBarenem, °C
Junana3zon usmepeHuit ;[aBJIeHI/Inl, MlIla or 010 1,6
[Tpenenbl JomycKaeMoi OTHOCUTEIIBHOM MOTPEITHOCTH
U3MEPUTEIILHOTO KaHaJIa KOJHMYECTBA TemnoTs2, %:

or 0 no 100

— JUTSI 3aKPBITBIX CUCTEM TEIUIOCHA0KEHUS +(2+4-Aty/At+0,01-Qp/Q)

— JIJISL OTKPBITBIX CHCTEM TEIUIOCHAOKCHHSI B cootBercTBuu ¢ [OCT P 8.728-2010
[Ipenenbr nomyckaeMon abCOMFOTHOM MOTPEITHOCTH

M3MEpEHHMIT TeMITepaTyphl TEIIOHOCHTEs, °C +(0,6+0,004-1)

[Ipenenbl momyckaeMon OTHOCHTEIIBHON MOTPEITHOCTH

U3MepeHuit pacxoia (00beMa) TEIIIOHOCUTENS B +(2+0,02-QB/Q) miu £(1+0,01-QB/Q),
JIrara3oHe paCXO,I[OBZ Qmax/Qmin=>50, % Ho He Ooitee £5,0 %
IIpenensl fomyckaeMou IpUBEICHHOMN MTOrPEIIHOCTH

M3MEPECHHUI M30BITOYHOTO JIaBJieHUs (OT Irara3oHa +1,0

u3Mepenuii), %
[Tpenensl fomyckaeMoi OTHOCUTENBHOM MOTPEIIHOCTH
V3MEpPEHUI HHTEpBaAJIOB BpeMEHH, %o
[Ipumeuanue:
! B cooTBETCTBHY ¢ ONMCAaHMEM THITA (cm. Tabmuier 1...4);
2 B COOTBETCTBHH ¢ METOAMKOI OCYIIECTBJICHUS KOMMEPYECKOIO y4eTa TeIIOBOM YHEPTHUH,
termtoHocuTens (mpuka3 MuncTpos Poccun Ne99/mp ot 17.03.2014 1.);

At — U3MepeHHOE 3HaUeHHE PA3HOCTH TEMIIEPATYP B MOJIAIOIIEM U 0OpaTHOM TPYOOIpoOBOAaX;
Aty — HaMeHbIlIee 3HAYCHUE Pa3HOCTU TEMIIepaTyp B MOJAIOIIEM H 0OpaTHOM TPYOOIIPOBOIaX;
Qg — BEepXHUH Ipees U3MEPEHHS pacXoa TeIIIOHOCUTEIIS;
Q — u3MepeHHoe 3HaYeHHEe PacXo0/ia TETIOHOCUTES.

* - B 3aBUCHMOCTH OT JIMaIa30oHa TEMIIEPaTyp TEIJIOHOCUTENSI MOTYT OBITh MPUMEHEHBI Pa3IMYHbIE
THUIIBI IEPBUYHBIX MTpeoOpa3oBarTeneil pacxoma.

+0,05

Tabauna 2 - OcHOBHbIE TEXHHYECKHE XAPAKTEePUCTHKHU TEIJIOCYeTYHKA

HaumenoBaHme xapakTepucTUKH 3HaueHue
TemoHocurenb Boza o CanlluH 2.1.4.1074-01
PaGouue ycnoBus mpuMeHeHHUS:
— TeMIIepaTypa oKpy:karomei cpessl, °C ot +5 o +50
— OTHOCHUTEJNbHAS BJIAXKHOCTh, % ot 30 g0 80
— atMocdepHoe aBieHue, klla ot 84,0 1o 106,7
VYcnoBus xpanenus BTO-1:
— TEMIIEpaTypa OKpyskaromen cpesl, °C ot —25 1o +50
— OTHOCHTEIIbHASI BIAKHOCTD, % oT 5 10 95 (6e3 KoHIeHcaTa)
— arMmocepHoe naBinenue, klla ot 84,0 1o 106,7
VYcnoBus XpaHeHus: IpOYMX NEPBUYHBIX IpeoOpazoBaTeiei: B COOTBETCTBHUU C OMMCAHUEM THIA
Hanpsoxenue nutanust BTO-1, B, He Oonee
— OT JINTHEBOH OaTapen 3,6
— OT BHEIIHETO UCTOYHUKA NTUTAHUS 5 umum ot 9 no 24
[Totpebnsemsrit Tok BTD-1 (Tok mokost), MKA, MeHee 250
Macca, kr, He Ootee 0,4
—BTD-1K 0,7
— BTO-111 B COOTBETCTBHUU C ONMCAHUEM THIIA
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— MEePBUYHBIX NpeodpazoBartesel pacxoaa B COOTBETCTBHUH C ONMCAHUEM THIIA
— TepMonpeoOpazoBaTeneit B COOTBETCTBHUH C ONMCAHHEM THIIA
— peoOpazoBaTesei JaBIeHUs
["abapuTHbIe pa3mepsl, MM, He Oojiee

— BTD-1K 90x115x%55
— BTO-111 120%x170%55
— IEPBUYHBIX ITpeoOpa3oBaTeseii pacxoaa B COOTBETCTBHUU C ONMKMCAHUEM THIIA
— TepMornpeoOpazoBaTenet B COOTBETCTBUH C OIMKMCAHUEM THIIA
— ipeoOpa3oBaresieil JaBiICHUs B COOTBETCTBHUU C ONMKMCAHUEM THIIA

Termoc4eT4nk OTHOCHTCS K BOCCTaHABIMBACMBIM, PEMOHTHUPYEMBIM, MHOTO()YHKIIMOHAIEHBIM
U3IEIUSM.
TennocyeTyrK U3rOTOBJICH B COOTBETCTBUM C TEXHUYECKUMHU ycitoBusiMu TY 4218-016-18151455-2017.

1.1.3. Cocras.

Tennocuetunkun CT 10 coctoAT u3: BBIMUCAUTENS TerioBor sHeprun BTDO-1; kommiekra
tepmoripeoOpazoBareneii  TII; mepBuuHbIX mpeobOpasoBateneir pacxoma IIIIP  (pacxomomepos,
BOJIOCUYETYHKOB); MpeoOpazoBaTeneit aapnenus [1/] (ecnu nmoanep:xuBaeTcs MOJIEbI0 BEIYUCIUTENS). .

Boruucnurens  TeruoBoi  sHepruum  BTD-1  obecrneunBaer UM3MEpEeHHE  CHTHAIOB  OT
TepMoIipeoOpa3oBareseii, NepBUUHBIX MpeoOpa3oBareneil pacxoaa M IpeoOpa3oBareneil AaBIICHUS C
nocienyromeid o0pabOTKOM, HAKOIUIEHWEM, XpaHCHHMEeM, WHJWKAIlMeld Ha [uCIUiee W BbIJIaued Ha
BHEIIHNE ycTpoicTBa. M3MepeHHbIe CUTHANIBI NIEPBUYHBIX MpeoOpazoBareneil mpeodpasytorcs BTO-1 B
1rppoByo hopmy.

Pacxomomepsl wiam Bogocu€TumkH, Bxoxasmue B coctaB Termiocyérunka CT 10, umeror
HOPMHUPOBAHHBIN UMITYJILCHBINA BHIXOJAHOW CUTHAI.

[TpeoOpaszoBaresiMi  JaBICHUS SBISIOTCS (PYHKIMOHAIBHO 3aKOHUYCHHBIMH YCTPOHCTBAMHU C
HOPMHPOBAHHBIM BBIXOJHBIM CHUTHAJIOM MOCTOSIHHOTO TOKa OT 4 10 20 MA. ¢ AMana3oHOM JaBlICHUS B
npexaenax (0 — 1,6) MIla (ecau moaep>XuBaeTCsi MOACIBbIO BEIYUCIUATEIS).

W3mepenne  TemmepaTypbl — TEIUIOHOCHUTENSl  OCYHIECTBISETCS  MyTEM  U3MEpEHuss  Ha
TepMonpeoOpa3oBaTesaX MajJeHus HANpsHKCHUS, MPOMOPIUOHAIBHOTO M3MEPEHHOW TeMIeparype, Nnpu
MPOTEKAHUHU Yepe3 HErO MOCTOSHHOTO TOKA 3aaHHOW BEJIMYMHBI.

Termmnocuerunkn CT 10 mmeror crapmaptHele uHTEepdeiicet RS-485, RS-232 wmm USB nmns
neperayn JaHHBIX Ha KoMIbloTep. Hanuune untepdeiicoB onpenensercs Moaudukaimei BoIYUCIUTENs.
Moaudukaruu TerocdeTdynkoB CT 10 paznuuaroTcs Moau(GUKaIUsIMHU BEIYHCITUTEICH TEIIIOBOM
sueprun BTO-1 u npencrasnensl B Tabnuie Ommoka! UcToUHMK CCHUIKH He HalaeH.. Turbl
MEePBUYHBIX MTPeoOpa3oBaTeieil TeMIepaTyphl, pacxojia 1 JaBJICHUs, TPUMEHSIEMbIE B COCTaBe
terutocueTdyukoB CT 10, ykazansr B Tabnumax Omuoka! McTouHnk cebliikM He HalaeH. — Tabmmma 6.

Ta6auna 3 -Moaudukauun BoIYUCAUTENElH TenjaoBoi d3Hepruu BTI-1

Monudukanus teriocyeruynka CT 10 p .
CT 10 IM [CT 10K [ CT 10K-M ¢ HCTPAHOHHBIM HOMED
> = B ['ocpeectpe CU
Berunciurens TeroBoi sHepruu BTI-1 (oxna u3 moaudukaiii)
BTO-11114 BT3-1K1 BT3-1K1IM
BTO-11114 M BTO-1K2 BTO-1K2M
BTD- 1115 BTD-1K3 4rira-il
BTO-11115 M
Taoaunma 4 —Tunsl Tepmonpeodpasoparedei TII
. PerucrpaiinoHHbIil HoMep
HanmenoBanue [Perncrpanmonnsiii Homep |HanmmeHnoBanue
B ['ocpeectpe CU
Pt500 46019-10 KTCIITBX-B  [24204-03
TCIITBX 33995-07 KTC-b 43096-15
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Tabauna 5 — Tunsl nepBUYHBIX Npeodpa3osaTelieil pacxona TP

N PerucrpanmonHslii
PerucrpanmuoHHbIit
HaumenoBanue HOMED HaumenoBanue HOMED B
I'ocpeectpe CU
BCT-15, BCT-20 51794-12 [Tynbcap T 58381-14
BCT-25...BCT-40 40607-09 [Tynscap 63458-16
BCTH-25...BCTH-40 55115-13 ULTRAHEAT 2WR7 51439-12
BCTH-25...BCTH-40 61402-15 AC-001 22354-08
BCTH-40...BCTH-250 61401-15 KAPAT 44424-10
BCTH-40...BCTH-250 40606-09 MPBUKOH CB-200 23451-13
TOM 24357-08 UFM 3030 48218-11
BCKM 90 32539-11 Ultraflow 20308-04
CTBY 32540-11 DCAY-01 53806-13
BCKM 90 «<ATJIAHT», 61032-15 BCO 32075-11
OCB «HEIITYH» Mactep®dioy 31001-12
OCBY 32538-11 BIIC 19650-10
Ilynscap M 56351-14 [TPOM 17858-11
Ta6auma 6 — Tunsl npeodopazoBareeii naBaenus I1J1
HanMeHoBaHme Perucrpanmonneiii Homep B HanMeHoBaHe PerucrpanmonHbiii HOMep B
I'ocpeectpe CU I'ocpeectpe C1
ITJITBX-1 43646-10 APZ 62292-15
I1J1-P 40260-11 Candup-22EM 46376-11
OT-1 39674-08 Mertpan-75 48186-11
401 26818-15

YcnoBus skcmtyatauud (yHKIMOHANBHBIX OJIOKOB TEIIOCUETYMKA — B COOTBETCTBHH C TPEOOBaHUSIMHU
nux 3KCHJIyaTaIII/IOHHOﬁ JOKYMCHTAalLUU.
[Tpu 3aKka3e TerocYeTyYnKa JOHKHO OBITh YKa3aHO:

- ycjoBHOe 0o0o3HadueHue TerutocyeTunka u Ne TV

-MOAM(UKALMS BEIYUCITUTENS TETIOBOM SHEPTUH;

- TUTIBI TIEPBUYHBIX TTpeoOpa3oBarTeseii pacxoaa, KOJIUYECTBO, [IEHAa UMITYJIbCA;

- THII ¥ KOJIMYECTBO TEPMONpeoOpazoBaTesiell COMpOTUBIICHHUS (KOMILIIEKTOB);

-TUII U KOJIMYECTBO MpeoOpa3oBarTeseil 1aBaeHus;

HpI/IMep 3aIUCHU TCIUIOCYCTUMKA ITPU 3aKa3€:

CTI10IIM TY 4218-016-18151455-2017

1. Buiuucnumenv mennosoti snepeuu BTO-11114 M ¢ mooyrem MCBII USB, omxpvimas cucmema
MenioCHabMCenUs;

2. Pacxooomep-cuemuux xonooHou u eopauen 600wt BCO BU 485 /y50, yena umnynvca 100
aumn. — 2 wm. TY 4218-350-18151455-2010;

3. Komnnemwr mepmomempos conpomusnenus niamunogvix muna Pt500 — I komnnexm TV 4213-
900-03215076-99

4. Ilpeobpazosamenv oasnenus IIJ[TBX-1-02 (sepxnuii npeden 1,6Mlla, evixooHnou cuenan 4-
20mA, xacc mounocmu 0,5%

KoMImekTHOCTh NOCTaBKH TEIIOCUCTUHNKA JO0JI2KHAa COOTBECTCTBOBATH Ta6JII/II_IC TaGJmua 7
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Taboauma 7 — KoMnjieKTHOCTH cpeacTBa U3MepeHuil

HaumeHnoBanue O0o3Hauenue Komnuyecrtso, mr.

TenmocuéTunuk CT 10, B cocTase: 1

— BBIYMCIIUTEND TerI0BoM 3Heprun BTO-1 1

— IIepBUYHBIC MTPe0oOpa3oBaTesid pacxoaa orlmo6

— TepMoIipeodpazoBarenu or 1 10 6

— ipeoOpa3oBaTesIu JaBICHUS orl mo4
[Tacnopt I1C 4218-016-18151455-2017 1 5k3.
PykoBozicTBO 1O AKCILTyaTalIMU PD 4218-016-18151455-2017 1 5k3.
MeToanka moBepKU PT-MI1-4174-449-2017 1 7K3.

HpHMeanne: KOJIMYECTBO IICPBUYHBIX npeo6pa3OBaTeneﬁ pacxonaa, TEMIICpaTyphbl, OaBJICHUSA OIPECACIAIOTCA
MO)II/I(bI/IKaHI/IeI‘/'I HCIIOJIb3YCMOI'O BBIYMCIUTECIIA, YKA3bIBACTCA IIPH 3aKa3se.

1.14. VYcrpoiictBo u pabora.

TerocueTynk OCYIIECTBISICT: U3MEPEHHE pacxoia Bojbl (00beMa, MacChl) - CUCTYHKAMH BOJIBI,
pacxosoMepaMu-CYeTINKaMH; TEMIEpPaTyphl TEMJIOHOCUTENS — TEPMOMETPAaMH CONpPOTHBICHUS B
nojaromeM U (i) oOpaTHOM TpyOOIpPOBOJAX CHCTEM TEMJIOCHAOXKEHHUs; ONpeieieHNue TeIIOBON
SHEPruM M JIPYyrUX [apamMeTpoB TEIJIOHOCUTENS IyTeM O0OpabOTKH pe3ysbTaTOB H3MEpPEHU
TEIUIOBBIYMCIUTEIIEM.

B 3aBucuMocTH OT 3aka3a BBIOMpAETCsS TUI TEIUIOBBIYMCIMTEINS, a TaKKe KOJIMYECTBO CUETUHKOB
BOJIbI,  PAcXOJOMEPOB-CUETUYUKOB, TEPMOMETPOB  CONPOTHBIEHHS M  JAaTYUKOB  JABJICHMS,
00€eCcIeunBaONINX ONPEAEICHIE TEMIOCUETYMKOM BCEX TPEOYEMbIX TapaMeTpOB.

1.15. CpencrBa usMepeHusi, HHCTPYMEHT ¥ MPUHAJJIC)KHOCTH.
[Ipy MoOHTa)ke TmeEpBUYHBIX MpeoOpa3oBaTenell MPUMEHSETCS HHCTPYMEHT U 000pyaoBaHue,
yKazaHHoe B PO Ha HuX.

1.1.6. MapkupoBKa U MIOMOUPOBAHUE.

MapkupoBka (HYHKIIMOHATBHBIX OJOKOB TEIJIOCUETUYHKA JTOJIKHA COOTBETCTBOBATh TPEOOBAHUIM
UX HKCIUTYaTal[HOHHON JTOKYMEHTAIIHH.

3HaK YTBEpXKJCHUS THUNA HAHOCHTCS HA THUTYJIBHBIA JIUCT TAcIOpTa TEIJIOCYETYHKA
TUNOTPaCKUM CIIOCOOOM.

Howmep TerutocueTuynka COOTBETCTBYET HOMEPY TETUTOBBIYHCITHTEIS.
MapkupoBKa TEIIOBBIYUCIUTENS JOIDKHA COAEPIKATh!

-3HaK yTBep:kJeHus Tuna B coorserctsuu ¢ [1P 50.2.107;

-TOBapHBIN 3HAK MPEANPHUATHUA-U3TOTOBUTEIIS;

-0003HaUYEeHNE TEIJIOBLIUHNCITUTEIS;

-TUI TETJIOBBIYUCIIUTES;

-HOMEp TETUTOBBIYUCIUTENS M TOJ] U3TOTOBJICHUS TEIUIOBBIYMCIUTEIS;

-JTUara3oH pa3HOCTU TEMIIEPaTyp.

Ha tpaHcnopTHO# Tape IOJKHBI ObITh HaHECEHbl HECMbBIBAEMOM KpacKoil, KOHTPAacCTHOH LIBETY
Tapbl, OCHOBHbBIE, JOMOJHUTENbHblE W HUHpopManuoHHble Hagnucu no ['OCT 14192, a Takxe
MaHUIYJISIMUOHHBIE  3HAKH, cooTBercTBytone Haanucu: "OctopoxkHo-xpymkoe!", "Bepx, He
kaHtoBaTh!", "bBoutcs ceipoct".

[TnomOupoBaHUE COCTABHBIX YacTeH TEIIOCYETYMKA MPOU3BOJUTCS B COOTBETCTBUU C TPEOOBAHUSMHU
WX DKCIUTYaTallMOHHOW JOKYMEHTAIIHH.
1.1.7. VYmnakoBka.

TernnocueTunkyu cieAyeT YNAaKOBBIBATH B 3aKPBITBIX OTAINIMBAaEMbIX IMOMEIIEHUSAX TpH
TeMriepatrype okpyxkaromiero Bozayxa oT 15 °C mo 40 °C u otHOcuTenbHOW BiaxHocTH 10 80 % mpu
OTCYTCTBHH B OKpPY’KaIOIIeH Cpejie arpeCCUBHBIX T'a30B, 1aPOB U 3aIbUIEHHOCTH.

B kadectBe Tapel JODKHBI MPUMEHSTHCS YIIAKOBOYHBIE KOPOOKH W JIEPEBSHHBIC SIIUKH WA
KOHTEHHEPHI.
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B kauyecTBe aMOPTU3aLIMOHHBIX MAaTEPUANIOB, HCKIIOYAIOMIMX BO3MOXKHOCTh IEpEMEIICHUs
W3/IeNNS BHYTPH Taphl, TOJDKHBI TPUMEHSATHCS IPEBECHAs CTPYKKa WM OyMa)kHas MaKysaTypa.

B kaxayio TpaHCHOPTHYIO Tapy IOJKEH OBITh BIIOXKEH YIMAKOBOYHBIM JIHCT C yKa3aHUEM
HAaUMCHOBAaHHMS M O0O3HAYCHHUS TEIUIOCUETYMKA, €r0 COCTaBa, JaThl YIAKOBKA W TOAMKMCH JIWIIA,
OTBETCTBEHHOT'O 32 YIIAKOBKY.

Macca 0JIOKOB TEITOCUETYUKOB B YITAKOBKE HE JOJDKHA MpeBbImarh 200 Kr.

DKCIUTyaTallMOHHAsl JTOKYMEHTAIUs JJOJDKHA OBITh YJIOKEHA B MAKET U3 MOJIMAITUIICHOBOH IMJICHKU
mo I'OCT 10354.

KoncepBanust npubopa mpooautcsi B coorBerctBuu ¢ ['OCT 9.014 mns rpynmsl W3IETHM:
cueturk |-3; temnobruucautens -llI- 1.

BapuanTsl 3amuTsl: cuetynk B3-15; rermmossraucnurens -B3-10;

XpaHeHue TEIJIOCYETYMKOB B YIIAKOBKE JIOJKHO COOTBETCTBOBATh yCiIoBUAM XpaHeHus 3 ['OCT

15150-69.

1.2. Onwucanue u pabota coctaBHbIX yacteit Teruiocuerynka CT 10.

1.2.1. OOmmue cBeneHus

[Tpunuun padotsl TermocuérynkoB CT 10 ocHoBaH Ha u3MepeHHU oObEeMa, TeMIEpaTypbl U
JaBJICHHS] TEIUIOHOCHUTENS TPH MOMOIIM BHEUIHMX NEPBUYHBIX IMpeoOpa3oBareieid M MOCIETyIoIeM
BBIYHCJICHUH TEIJIOBOM YHEPTUU MyTeM 00paboTKU pe3yabTaTOB U3MEPEHUI BBIUMCIUTEIbHBIM OJIOKOM.

Tennocuetunku CT 10 cocroaTr u3: BeUUCHAUTENS TerioBod sHeprun BTO-1; kommiekra
TepMonpeoOpa3oBareneii  compotuBiaeHus TII; mepBuuHBIX mnpeoOpa3oBateneit pacxoma IIIP
(pacxomoMepoB,  BOJOCYETUMKOB);,  mpeoOpazoBateneii  maBinenus  [1J[.  Tunbl  mepBHUYHBIX
nmpeoOpaszoBareneil TemrnepaTypsl, pacxoja W JaBleHUs, MPUMeHseMble B cocTaBe TeruiocueTynkoB CT
10, yka3zansl B Tabmunax Ommoka! McToOYHUK cChUIKU He HaiiaeH. — Tabnuma 6.

Boruncnutens  TeruoBoit  sHepruu  BTO-1  obecrneunBaeT U3MEpEeHHE  CUTHAJIOB — OT
TepMonpeoOpazoBaTeneil, MepBUYHBIX IMpeodpa3oBaresell pacxoga W IMpeodpa3zoBareield NaBICHUS C
nocneayromeil 00paboTKoN, HAKOIJIEHMEM, XpaHEHUWEM, WHIUKalueld Ha MAucIUiee W BblAayeil Ha
BHEIIIHUE yCTpoiicTBa. V3MepeHHbIe CUTHAIBI MEPBUYHBIX Npeodpa3oBarenel npeodpasyrorcs BTD-1 B
uuQposyio Gopmy.

1.2.2. TlepBuunHsie mpeoOpa3oBaTean pacxoaa (CYETUNKH, PACXOIOMEPHI-CUETINKH ).

KoHcTpykius ©u TOpUHIUN JCHCTBUSA TEPBHYHBIX TpeoOpasoBaTeneit oObema (pacxoja),
MapKuUpoOBKa, IUIOMOMpOBaHHE, YMAaKOBKa MOJAPOOHO TpUBEIEHBI B MpWIaraeMod K HHUM
AKCIUTyaTallMOHHOW JJOKYMEHTAIUH.

Pacxogomepbl wim BomocYeTUYMKH, BXxojasmme B cocTtaB Teriocuérunka CT 10, wumeror
HOPMHUPOBAHHBIA UMITYJILCHBIM BBIXOJHOW CUTHANI. IMIyJIBCHBIN CUTHAJ C pacxoJ0oMepa COOTBETCTBYET
MIPOHJICHHOMY 4epe3 Hero oobemy xuakoctu. KaxxnoMmy ummnynbcy, MOJIYy4EHHOMY C pacxojomepa,
COOTBETCTBYET BEIMYMHA MPOIICHHOTO Yepe3 Hero oobeMa BOJbl B IMTpaX. 3HaueHHe o0beMa Ha OJHH
UMITyJIbC B 3aBUCUMOCTH OT JUaMeTpa pacxoJoMepa paszinyaeTrcs U YKa3blBaeTcs B IAclopTe Ha
pacxoJiomMep, a TakKe€ Ha JTHKETKE pacxoJomepa. 3HAu€HHE Beca MMIYJIbCa YKa3bIBAECTCS C
Pa3MEPHOCTHIO JIUTP HA UMITYJBC UM UMITYJIBC HA JTUTP B 3aBUCUMOCTH OT MOJAU(PUKAIINHI BEIUACTUTEIS.

Brerancnutens TeroBoilt sHeprun BTD-1 mocraBisiercs ¢ 3aBOACKON KOHGUTypanued THMa
CHUCTEMBI 3aKpbITas, pPAacXoJOMEep Ha IoJaye, Beca MMIIYJIbCOB BXOJHBIX KAaHAJIOB BbIYHUCIUTENS
yctaHoBieHb! 100 TUTpOB Ha UMITYJIBC.

BHUMAHMUME BAYXKHO!

s obecrieueHus: mpaBuinbHOM paboTel Teruiocyeruynka CT 10, mepen Havamom
IKCIUTyaTallid HEOOXOIMMO B KOH(MHUTypalW¥ BBIYHCIUTENS HACTPOUTH BECa HMITYJIHCOB
BXOJHBIX KAHAJIOB B COOTBETCTBUU C BECAMH UMITYJIbCOB MOJKIIOYAEMbIX K JaHHBIM KaHajaM
pacxoloMepoB, a Tak)Xe BHIOPATh HEOOXOAMMBIA THI CHCTEMBl TEIUIOCHAOXKECHHS B
COOTBETCTBUH C HUCIOIB3YeMOW Ha OOBEKTE.

1.2.3.  KowmrmiekTsl TepMOTIpeoOpa3oBaTesieil COMMPOTUBIICHHUS.
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KommiiekTsl  TepMompeoOpa3zoBareseil  CONPOTUBICHUS  NpPEAHA3HAYEHbl JUISI  M3MEPEHHUs
TEeMIepaTypbl M pa3HOCTU TEMIIEpPAaTyp B CHCTEMax TEIUIOCHAOXKEHUs B COCTaBEe TEIMJIOCYETYHUKOB.
Kommnekt  TepmompeoOpa3oBareneld  CONPOTUBJICHHUS ~ COCTOMT W3  JBYX  IUIATHHOBBIX
TepMonpeoOpazoBaTeeil COMPOTUBICHNUS TOJOOPAaHHBIX B Mapy.

[Ipunuun  neiictBus  TepmomnpeoOpa3oBaresiell  CONPOTHUBIEHHS OCHOBaH Ha  M3MEpPEHUHU
AJIEKTPUYECKOTO COMPOTHUBIICHUS IUIATHHOBOTO YYBCTBUTEIBHOTO DJJIEMEHTAa B 3aBUCHMOCTH OT
TeMIIepaTyphbl.

Tumnbl TepmonpeoOpa3oBaTeneil conpoTuBIeHUs NpUMeHsieMble B coctaBe Termocuerunko CT 10,
yKa3aHbl B Tabu1e 4.

CBeneHuss O  KOHCTPYKIMH  TepMONpeoOpazoBaTeleil  CONPOTHBICHHS,  MapKHUPOBKa,
IUIOMOMpPOBaHUE, YINAKOBKAa IOAPOOHO TPHUBEAEHbl B IpHJIAraéMod K HHUM OSKCILTyaTallMOHHOMN
nokymMeHTanuu. lloBepka KOMIUIEKTOB TepMoIlpeoOpa3oBarenell COMPOTHUBICHUS IPOBOJHUTCS B
COOTBETCTBUM C METOJIMKOM MOBEPKH C NEPUOJUYHOCTHIO YCTAaHOBJICHHOM AJI JAHHOTO THUIIA CPEJCTBa
U3MEpEHusl.

KoHcepBauust TepmoMeTpoB corpotusieHus npopogutcs B cootBeTcTBUM ¢ ['OCT 9.014-78 s

TPYIIBl U3ETui: - TepMoMmeTpbl compotuBienus - Il - |; BapmanTer 3amuter - B3-10; BapuaHThI
BHYTpEHHEH ynakoBkH: - BY-6.
BHUMAHMUME BAXKHO!
I Jlns oOecrieuenus mpaBriIbHOKW padoThl TemnocueTunka CT 10, HeoOXoaumo mpu
H KOMIUIEKTAllUM YYWUTHIBATh, YTO BBIYUCIHTENb TEIUIOBOM sHeprun BTO-1, Bxoasmmuili B
COCTaB  TEIUIOCUETYMKA TMOJJACPKUBACT  TEPMOIPeoOpa3oBaTesid  COMPOTHUBJICHHUS C
HOMHHAIIBHOW  cTatuueckoil — xapakrepuctukod (HCX) Pt500. Hcnonws3oBaHue
TepmolipeodpaszoBareneil conporusienus ¢ gpyroi HCX.
BHUMAHMUME BAXKHO!
I IIpu monTaxe Tteminocuerunka CT 10, mpum HEOOXOAUMOCTH HW3MEHEHHS JIJTUHBI
S MIPOBOJIOB TepMonpeodpazoBateneii conporupnenus (TC), HapamuBaHue A0MyCTUMO TOJIBKO
st 06oux TC BXOASMIMX B COCTaB KOMILJICKTA, HA OJMHAKOBYIO BEITMYHMHY. MaKkcHUMallbHas
JuinHa 10 25M kabeneM 4x0,75 npu 4X nNpoBOIHON cXeMe MOAKIIOYEHHUS

1.2.4. TlepBuuHbIle MpeoOpa3OBaATEIIA JABICHUS

[IpeoOpazoBarenu AaBiIeHUS MpeIHAZHAYCHBI I U3MEPEHHS U30BITOYHOTO JIaBJICHUS B CUCTEME
TEIJIOCHAOKEHH s, 3HaUeHNE U30BITOYHOTO JAaBJICHUS B pe3yibTare paboThl YyBCTBUTEIHHOTO dJIEMEHTA
npeodpaszyercs B yHU(PUIIMPOBAHHBINA TOKOBBIN CUTHAI.

Jns uzmepenus u3dpiTouHoro aapneHus, TemnocueTynk CT 10 B 3aBUCHUMOCTH OT MOAM(UKAIIUHY,
MO//IEPKUBACT MOAKIIOUEHUE TTpeoOpa3zoBaresieit JaBiaeHUs ¢ YHU(DUIIMPOBAHHBIM TOKOBBIM CUTHAJIOM OT
4 mo 20MA B auana3zoHe n30bITouHOro gasieHusa ot 0 go 1,6MIla

Tunel npeobpazoBaTeneil gaBieHus, npuMeHsieMble B coctaBe TerocuetynkoB CT 10, ykazanbl B
tabnure 6.

CBeneHuss O KOHCTpYKUIMHM TipeoOpa3zoBarenieidl  JaBJICHHs, TOAKIIOYEHUE, MAapKUPOBKA,
IOMOMpPOBaHUE, YHNaKOBKAa TMOJPOOHO TPHUBEACHBI B MPUIAraeMoOd K HUM OJKCIUTyaTallMOHHOM
nokyMmenTanuu. [loBepka mpeoOpas3oBaresieil JaBIeHUS MPOBOAUTCS B COOTBETCTBHHM C METOIMKON
TTOBEPKHU C NMEPUOJIUYHOCTHIO YCTAHOBJICHHOM JJIsl JAHHOTO THITA CPEJCTBA U3MEPEHHUSI.

BHUMAHMUME BAXKHO!
I Hns obecrieuenus mpaBwibHOM paboTel Teruocdetunka CT 10, HeoOxomumo mpu
S KOMIUIEKTAllUM YYUTHIBATh, UYTO BBIYUCIHTENb TEIIOBOM sHeprun BTO-1, Bxoasumuil B

COCTaB TEIUIOCUETYMKA TMOJJICPKUBACT PEeoOpa3oBaTEIy AABICHUS C TOKOBBIM BBIXOJIOM 4-
20MA B nuamnasone nasienus ot 0 go 1,6MIla. Mcnionp3oBanue npeodpaszoBaTeneil ¢ Jpyrum
3HAQYEHHEM BBIXOJHOTO CHTHajla WJIM C JPYyrUM pabouyuM JMara30HOM JIaBJICHUS
HEJIOMYCTUMO.

1.2.5. Beruucnurens TemioBoi sHepruu BTO-1
1.2.5.1. OOume cBeneHus
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Boruucnurenu temnoBoit sHeprum BTO-1 mpennazHaueHbsl Ais M3MEpeHU M mpeoOpa3oBaHuUit
CUTHAJOB OT IMEPBUYHBIX M3MEpPUTENbHBIX IMpeoOpa3oBaTesieli mapaMeTpoB H3MEpPSIEMON Cpelnbl B
3HAYEHUS! COOTBETCTBYIOMIMX (PH3UYECKUX BEIWYUH C MOCICAYIOIMM BBIYUCICHHEM W WHIWKAIHEH
TEIUIOBOW YHEPTUH, TAPaMETPOB U pacxozaa (00bema).

Boruncnutenu TeruioBoil sHeprun BTD-1 npeanasHaueHbl I MCIONB30BaHUS B 3aKPBITBIX U
OTKPBITBIX CHCTEMaX OTOIUICHHS U BOAOCHAOKEHUS, B TOM YHCIIE OTKPBITHIX TYITUKOBBIX.

[Tpunnun paboThl BEIUUCTUTENS TerioBoi sHeprun BTO-1 cocTonT B m3MepeHun 1 npeoOpa3oBaHUH
CUTHAJIOB OT MEPBUYHBIX M3MEPUTEIBHBIX TpeoOpa3oBaTeliell MapaMeTpoB H3MEpSIeMOW Cpeibl B
3HAYEHUS! COOTBETCTBYIOIIMX (PU3NUECKUX BETUUMH C TOCIEAYIOIINM, B COOTBETCTBUU C YCTAHOBJICHHOM
QIITOPUTMOM 00paOOTKH, BEIYUCIICHUEM PE3yIbTaTOB KOCBEHHBIX U3MEPCHHIA.

Boraucnurens temnoBoit sHeprur BTO-1 BhINONHEH B BUAC AJICKTPOHHOrO OJI0Ka B T€PMETHYHOM
IJJACTUKOBOM Kopiiyce. BHyTpu Kopryca pacmoliokeHa IeyaTHasi IJiaTa 3JIEKTPOHHOTO MOAYIS C
MHUKPOIMPOIIECCOPOM, TUCIUIEEM, UCTOUHUKOM NHUTaHMs (JIuTUeBas Oarapesi) U KJIEMMHBIMH KOJOJKaMU
JUTST HOJAKIIIOUEHUS KaOenen.

Kabenu oT mepBUYHBIX M3MEPUTENBHBIX NpeoOpa3oBareseil, a Takke KaOelu CBS3M M BHEIIHErO
MUTAHUS TOAKIIOYAIOTCS K KJIEMMHBIM KOJIOJKAaM B COOTBETCTBHHM CO CXEMOW MoAkiItoueHus. Jlis
oOecrieueHrs TePMETUYHOCTH KOPITyca BBIYUCIIMTEIS TeIIoBoi sHeprun BTD-1 BBo kabenel B Kopmyc
OCYIIECTBIISIETCS YEPE3 TEPMOBBO/IBI.

VYnopasinenue paboToOi BBIYUCIUTENS TEIUIOBOM »Hepruu BTD-1 ocymiecTBisercs ¢ MOMOIIbIO
KHOTIOK KJIaBHUATYypHhI YIIPaBJIEHUS Ha JUIEBOM MaHEIM KopIityca mpubopa.

[IpencraBnenue nndopmanuu ocymectrisiercs nocpeactsom XKK-unaukaropa.

C 1menp0 TPENOTBpPANICHHUS HECAHKIMOHWPOBAHHOTO JOCTyNMa K (DYHKIMOHAIBHBIM Yy3J1aM
BBIUMCIUTENS TerioBod sHepruu BTD-1, mocneanuii mmeer BO3MOXKHOCTH IioMOupoBanus. Mecto
HaHECEHMUsI KJIeiiMa — KPETEeKHbIA BUHT IJIATHI MUKPOIIPOIECCOPA.

Boeruncnurens tennoBoii sueprun BTO-1 ocymiecTBisier:

— BBIYUCJICHUE U UHAUKALMIO TEIJIOBOM 3HEPTHH, | 'Ka;

— M3MEpeHUEe U HHIUKAIUI0 o0beMa (Macchl) TEIUIOHOCHTENS B MOJAIOIIEM W/HIM O0OpaTHOM
TpyOOIIpOBOJIaX, a TaKXe OT JOMOJHUTEIbHBIX CUETYMKOB, M® WM TOHH (B 3aBHCHMOCTH OT
Moau(UKaIIH);

— M3MEpPEHUE W HMHIUKALWIO TeMIIepaTypbl U PA3HOCTH TEMIIEpaTyp B IMOJAOMIEM W OOpaTHOM
TpyOOIMpoBOaX U TPYOOIIPOBOIE XOIOAHOM BOIBL, °C;

— HW3MEpeHHe U WHINKAINIO BpEMEHHU PaOOThI BRIYMUCIUTEINS TEIIOBOM 3Heprun BTO-1, u;

— WHJIUKALHUIO DIEKTPUUYECKON SHepruu (IMpH MOIKIIOYEHHH K CUETYUKY DIEKTPOIHEPTHUU C
JUCTAHIIMOHHBIM BBIXO/IOM;

— mnepuogudeckoe (UKCUPOBAHHE TNapaMETPOB BO BHYTPEHHEH DJHEPreTHYecKH He3aBUCHUMOMN

MaMSITH;
— BBIBOJI apXUBHBIX JJAHHBIX HA IPUHTED;
— rmepenady JaHHBIX 110 HHTEepdericam RS232 wim RS485, wm USB,;
— BO3MOXHOCTb MOJICYETA TETUIOBOM SHEPTUHU B PEIKUME peBepPCa CUCTEMBI TEIIIOCHAOKEHUS.
Beraucnurenu teruioBoi sHeprun BTO-1umeroT Moaudukanuu, ykazanasie B Tabnuie Tabnuia
8.
Tabauua 8 - Mogudukanuu BbIYUCIUTeNeH TenaoBoi d3Hepruu BTJ-1
IT14(I115)
HaumenoBanue K1 (K1M) K2 (K2M) K3 m4 M
(115 M)
KonmndecTBo cucreM TemocHaO)eHUs 1(1) 1(1) 1 2(1)
Kosm4yecTBO MMMy ILCHBIX BXOJIOB 4(3) 4(3) 4 6(3)
KonmaecTBo BX0A0B 1is
IO IKTFOUEHUS 3(2) 3(2) 2 6(3)
TepMoIpeoOpazoBareseit
KonmmgecTBo mpeoOpaszoBareneit i i i 4(2)
TABJICHUS
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BrixoaHoii TOK ipeodpazoBaTeneit
JIABJICHUS

4-20 MA

Cucrema TeIruIoCHAOKEHUS

— 3aKpbITas, pacXxoJ0Mep Ha MOJIAI0IIeM TpyOOoIpoBoIe
— 3aKphbITas, pacxoJloMep Ha 00paTHOM TpyOONIpoBoOIe
— OTKpHBITast OObIYHAS
— OTKpBITAsl TYIIUKOBAsI

Haynmune BCTpOEHHOr0 KOHTpOJUIEpa, ) i _ Jla

pUHTEpa

ApxuBanus U3MEpSAEMBIX u | 1440 yacoB | 1440 yacos 1440 gacoB 1440 gacoB

BBIYHCIIIEMBIX TAPAMETPOB 366 cyTok 366 cyTok 366 cyTok 366 cyTok
36 mecsaneB | 36 mecsieB | 36 mecsueB | 36 MecsieB

Hannuune BXOIOB s

KOHTPOJIS MUTAHUS i i i TaV

NOJKJIFOYEHHOTO  pacxojoMepa ¢

CETEBBIM MTUTAHUEM

[Muranue ot BCTpoeHHOMU Oarapeitku Jla Ha Jla Ha

B03MOXHOCTh THTaHUS OT BHEUIHETO

HCTOYHHUKA Ha Ha Ha a

ITonkmrouenue BBIUHCIIUTEINS K RS 232 RS 485 RS 232(umu

KOMITBIOTEPY C rmomoIibio uatepdeiica | (+ModBus | (+ModBus RS 485 USB)+

RTU) RTU) RS 485

UTlo 3aKas3y

OOmwmii Bu BeIYHMCIUTENCH TeToBOM sHeprun BTO-1 npencraBnen Ha pucyHke 1.

TexHUYeCKHEe XapaKTePUCTUKN BBIYUCIUTENS TeIUToBoi sHeprun BTD-1 ykazansr B Tabmmie Tabmuma 9.

Puc. 1 O6mumii Bug BTI-1

Tabauna 9 - TexHn4yecKne XapaKTePUCTHKH BbIYUCIUTEIs TenJaoBoi 3Hepruu BTI-1.

N3mepsiemast BeMynHa - TEILUIOBast SHEPTUsl MJIx, I'kan
KonmyectBo 3Havamux mudp Ha HHIUKATOPE OTCYETHOTO YCTPOICTBA 8
I{ena enMHUIIBI MIAAIIETO pa3psia Mo Temneparype Boabl, °C 0,01
[{ena eMHATIBI MITQJIIIIETO Pa3psJia o Pa3HOCTH TemrepaTyp, °C 0,01
0,1-1000 (0,01-
Iena umnysbca, JI/UMI(MMIL/T) 320,00)
lar n3MeHeHHs NEeHbl UMITYJIbCa, JI/UMIT (MMIT/J) 0,1(0,01)
I{ena eMHATIBI MITAIIIETO Pa3psijia 0 00BEMY TETIIOHOCHUTENS (BOJIBI), M 0,001-1
Iena equHMIIBI MITAJIIIETO pa3psijia No TermaoBoi sHeprun, I'Kan nepeMeHHas
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(0,0000001 - 1)
JlnanazoH u3MepeHusi BpeMeHHU padOoThI, Yac ot 0 10 99999
IIpenen nomyckaeMoil OTHOCHTENBHOM MOTPEIIHOCTH BBIYUCIUTENS TPH
U3MEpPEHUHM TEIJIOBOM DSHEPrMM B YKa3aHHBIX JMalla3oHaX pPa3HOCTU
Temmeparyp, %
3°C<At<20°C +1
20°C<At<150°C +0,5
[Ipenen pomyckaeMoil aOCONIOTHON TOTPEIIHOCTH BBIYUCIUTENS TPU
HU3MEpPEeHHH Temmneparypsl, °C 10,3
JlnanazoH BBIXOJHOTO CHUTHaJa MOAKIIOYAEMBIX MpeoOpazoBaTesei JaBiIeHHUs, 4-20
MA
[IpuBeneHHas NOrPENIHOCTh IPU U3MEPEHUH JaBieHus He Oonee, %0 0,25
Jwrana3on usmepenus temieparyp, °C 1+-150
Jlnana3oH n3MepeHus pasHoCTH Temieparyp, °C 3-145
Bec BeumMcauTens, Kr 0,5+0,01
["abapuTHble pa3mMepbl, MM 120x170x55
Hanpsbkenue nuranus qutueBoi Oatapeu, B 3,6
Bo3MoxHOCTB paboTa OT CeTH MEePEeMEHHOT0 TOKA C IIOMOIIBIO HCTOYHHUKA
MATaHUs HarpspDKeHueM, B 5-24
CreneHp 3alIUTHl KOpIlyca OT MbUIM U BJIaru IP 65
VYcenoBus sKCILTyaTaluu:
- TeMIIepaTypa OKpy:karoiiero Bozayxa, °C +5 ++50
- OTHOCHUTEJIbHAS BIAYKHOCTH BO3/AyXa He bonee, % 80
- atMocdepHoe nasnenue, klla 84 +106,7
YcnoBus XpaHEHHs] COOTBETCTBYIOT I'OCT 15150-69

1.2.5.2. VYctpoiictBo u padota (Mmogudukamus CT 10 [IM).

I'onoBHBIM ycTpoiicTBoM Moau¢ukarun temiocueruynka CT 10 I[IM saBnsercs onHa u3
MoauUKaIi BEIYUCIUTENS TerioBor sHeprun BTO-1, nanee Beruncautens BTO-111TM.
Monudukanyy BelYMcIuTeNIel IpUBEIEHbI B Tabiuie 3.

Paznuuarorcst MoanUKAIUU KOJIMYECTBOM HE3aBUCUMBIX CUCTEM yueTa TEIUIOBOW SHEPTUH.

Kpome o603nauenust moaudukanuu Berauciutenss BT3-1, npu 3akaze 10MOTHATEIHHO
yKa3bIBaeTCsl MOAN(UKALIUS YCTAaHOBICHHOT0 HHTepdeiicHoro moayis. MHtepdeiicHblii MoayIb
o0ecrieurBaeT HAJTMUME Pa3IMYHBIX KOMMYHUKAITMOHHBIX IU(POBBIX HHTEP(PEHCOB TSI CBS3H C
BBIUUCIIUTEIIEM, A TAK)KE TOJKITFOUEHHE BHEIIHEr0 MUTaHUs JUIsl paboThl HHTEp(EHCOB U MUTAHUS
BBIYUCITUTEIIS.

Onucanue Moaupukanuii uaTepheicHpIX Moy el mpuseaeHo B Tabnuue Tabnuna 10
HACTOSIIIET0 PYKOBOJICTBA TI0 DKCIUTyaTallHH.

[Ipumep o0o3HaUEHNSI MOAU(PUKAIUI BBIYUCINTEINS [IPH 3aKa3e:

BTD-11114 M ¢ monynem MCBII USB; (2 cuctemsl TeIOCHAOKESHHS)

BTO-11115 M ¢ monynem MCBII 232; (1 cucrema TeriocHaOkeHus)

Buemnwnii By Beruncautenss BTO-1TIM ¢ pacmnonokeHreM OpraHoB yIpaBIeHHUs U DJIEMEHTaMHU
KperuieHus npeacrasieHsl Ha Puc.2 u Puc.3
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__________
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3
BuiMHCAHTEAR TENAOKOH SHEPIHH
""""""""""""""""" l__________l
: :
5 b5
I 1
I 1
! 1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -
4
Puc.2 Buemnuii Bua Boruuciaurens BTI-11TM.
O06o03HaueHus:
1. Kopryc TemioBbIYUCIIUTENSA 4. I'epmoBBO/BI
2. KK-ungukarop 5. Mecra yCcTaHOBKH NPOYUIUH JUIsl KPETUICHHS] TEIUIOBBIYMCIATENS
3. KHonku yrnpasieHus 6. Pazpém RS232 111 moAKIIIOYEHUS K KOMIIBIOTEPY U IPUHTEPY
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Puc.3 Koncrpykuus Boruncaurenss BTI-11IM.

O06o3HaueHUs:

1. Kopnyc TemnoBeIYUCIATENS

2. 'epmoBBOIBI

3. UnTtepdeiicHblil MOIYIb

4. DneMeHT MUTaHus

5. OyHKIIMOHAIBHBINA TEPEKITI0YATENh PEKIMOB TIOBEPKH, YCTAHOBKH MTapaMeTPOB, MPOTOKOIa OOMEHa.

6. Pa3pbIBHBIE KIIEMMHUKH MOAKIIOYEHHS IEPBUYHBIX TpeoOpa3oBaTeieit pacxoia, TeMIepaTyphl, JaBIeHUS
7.0cHOBHas MJ1aTa BBIYUCIATENS

Beruuciurens BTO-1IIM B COOTBETCTBHM € MpEAYyCTaHOBIEHHONM B KOH(UIYpaluu CXeMOi
TEIUIOCHA0)KEHUS, HA OCHOBAaHMM CUTHAJIOB, MOJYyYEHHBIX OT IMEPBUYHBIX IpeoOpa3oBaTenell pacxona,
JIABJICHUsI U TEMIEPATypbl, BBIYMCISAET 3HAUYECHHWE TEIUIOBOM HSHEpruu. Pacuer TemIoBoW >SHepruu
IIPOU3BOJIUTCS C IEPUOTUYHOCTBIO | MUHYTA.

B TynMKOBBIX OTKpBITBIX CHUCTEMAX, B OTIMYME OT IPOYMX CHUCTEM, Bbluuciautens BTO-11IM
UCMOJB3YeTCsl C OAHMM TEPMOMETPOM COIpPOTHBIIEHUS, NPU 3TOM BMECTO BTOPOrO TEPMOMETpa
COIPOTHBIICHUS IOJDKHA OBITh YCTAaHOBJIEHA IIEpEMBIUKa.

Pacuer maccel BOJBI BeAETCS MO HM3MEPEHHBIM WM JOTOBOPHBIM 3HAYEHHUSIM (€CJIH JIOCTYITHO)
TEeMIIepaTyphl, 00beMa U JaBiieHus. [1opsAa0K MOACTaHOBKH 3HAYCHU puBecH B Tadnwuie Tabruya 30.
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Bcee Beruncnurenn BTO-11IM cHabkeHbl TaiiMepoM pealbHOTr0 BpEMEHH, KaJIEHAapeM U BCTPOCHHOU
namsaTeio EEPROM. Berpoennas nocrostnnas namsite EEPROM cnyxuT a1t moaiepskanusi pac4eTHIX
3HA4YCHUH TEIIOBOM SHEPIUu, 00beMa TEIUIOHOCUTENS, HH(OPMAIIHIO O EPEPOrpaMMHUPOBAHUT
npubopa (nocnegaue 20 nepenporpaMMUPOBAHUINA: YHUCIIO, MECSI] TOJT), YaCOB pabOTHI, YMCIia, MecsIa U
rojia B ciiyuae BO3MOXKHOTO paspsija JUTHEBOM OaTapeu, a TakKe 71l XpaHEHHs apXUBHBIX TAHHBIX 110
terutonotpednenuto. lannsie B EEPROM oGHOBIsIOTCS exeyacHo. Bpemst XpaHeHus TaHHBIX B
EEPROM, nipu oTkitoueHuu nutanus, S set. [locie BocCTaHOBIEHUS MUTAHUSA 110 YUCITY, MECAILY U TOJ1y
MO>KHO OIIPEIEIUTh, KOI/1a IPOU30LLIO OTKIOYEHUE TUTaHUS.

BoruncnuTens nMeeT aBTOHOMHOE TUTaHKUE OT JIUTHEBOU OaTtapeu, MO3BOJISIONIeH 00eCIeUnTh
paboty npubopa 6e3 3aMeHbI PJIEMEHTA TUTAaHUS HE MEHEee S5 JIeT.

Boruncnutens o61agaer BCTPOCHHBIM IUGPOBBIM HHTepdeiicoM (OJHMUM MM HECKOIbKUMH, B
3aBUCUMOCTH OT HCIIOJIB3YEMOTO MOJIYJS CBA3HM), YTO TIIO3BOJIAET TMepefaBaTh HH(OpManuio Ha
KOMIIBIOTEP, paclieyaTblBaTh apXUBHBIC JaHHbIE HA MPUHTEpE U OOBEAUHATH MPUOOPHI B €AMHYIO CETh
JUIsl OpTaHW3allid CHCTEMBbl JUCTaHIIMOHHOrO cOopa uHbopmaruu. Jlns opranuzamuu cetu RS485

HEOOXO/IMMO HCIIONIB30BaTh CIEMUATM3UPOBAaHHbIN Kabenb s RS485 tuna Butas mapa KUIIOB,
BELDEN wnu ananoru.

BHUMAHMUE BAYKHO!

Jasi padoTsl undpoBoro untepdeiica He0OX0AUMO HAJIMYHE BHEIIHET 0
CTA0MIM3UPOBAHHOI0 HCTOYHHUKA NMUTAHUSA SB MiIu ¢ HanpsikeHHeM B 1uana3oHe 9-
24B.

Bo u30exanue BbIxoaa 000pyA0BaHUS U3 CTPOsS, MOJAKJ/IIOYANTE BHEIIIHee NIUTAHHE
TOJILKO Ha KJIEMMHHKH, 0003HaYeHHbIe 5B uim 9 - 24B B 3aBucuMoOCTH OT
HCII0JIL3yeMOro 0JI0Ka MUTAHUS.

IIpeBbileHHe YKA3AHHBIX HANPSIKEHU A HETOMYCTUMO.

IIpu MoAKJII0YEHNHU CETEBOT0 MUTAHUS, OT HEro MUTaeTcs Kak uHTepdeiicHas 4yacTh
TaK U €aM BbIYHMCJINTE]b IPH 3TOM NMPOAJISIETCH CPOK CJIYKObI BCTPOCHHOM 0aTapen
NMUTAHUA BBIYHCTUTES.

IIpu moaK/II0YeHNU BHIYUCINTEIS K KOMIbIOTepY Yepe3 USB, Haiinune BHelHero
0/10Kka MUTAHKUS He TpedyeTcs, T.K. MUTaHUE MHTEeP(elCHOro MOIYJIfA M BHIYHCIUTEJIA
ocyuectBiasiercsa or USB nopra koMnbloTepa.

WuTepdeiicHas 4acTh BIHECEHA B OT/AEIbHBIE MO/YJIH, B 3aBUCUMOCTH OT UCIIOJIHEHUS], B
uHTEpPEHCHOM MO/TyJIe MOTYT IIPUCYTCTBOBATh KaK OCHOBHOW MHTEpdeiic RS485, Tak n
nononuutenbHbiil RS232, USB, Ethernet, GSM. Bueninee nutanue caMmoro HHTep(eHCcCHOro MOIyIIst
OCYILIECTBIISIETCS OT CTAOUIN3UPOBAHHOIO OJI0OKA MUTAHUA HanpsbkeHueM ot 9 o 24B unu 5B. Moayins ¢
MOJIKJIFOYEHHBIM OJIOKOM MUTAaHUS UMEEeT CTaOMIM3UPOBAHHBINA BBIXOJ 5B 11 muTaHusl a0OHEHTOB CeTH
RS485 ne nmeromux 0JI0KOB MUTAHUS.

Onucanvie nHTEPPEHCHBIX MOTYJIeH TTpuBeIeHO B Tabmuie Tadymma 10.

[Ipu OTCYTCTBMY BHEIIHETO MUTAHUS OT CETH, BBIYUCIUTEND MUTAETCS OT BCTPOSCHHON JTUTHEBOM
6arapeu (3,6 B).
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O06o3Hauenne | BHeurnwnii Bug Onucanue
o o Wutepodeiicubiii Monyns ¢ RS485.
Knemmer: Jliis pa®oThl MOyJIs HEOOXOIUMO BHEIIIHEE
- 1.4-Bxon 5B (cTab), nuTanue SB.
"o 23 -RS5485
1o Monyinb peKOMEHIyeTcs ISl yCTAHOBKH B
MC485 ';4 BBIYHMCIIUTEIN SIBISIOIIUECS a00OHEHTaMH CETH
f M 25_ RS485, mo3BossieT mpou3BOAUTH OMPOC
BBIYHCIIUTENS 110 HHTEepdeiicy RS485.
1234 2 Hanpsbkenue 5B ocyliecTBIsE€T TUTaHUE
000 BBIUMCITMTENS U HHTEPPEHCHON YacTH MOTYJIS.
WuTepodeiicupiii Monyns ¢ RS485 u BHeIHUM
o Knemmel o
nutanueM 24B.
1,4 Bbixon 5B crab. o
i 2.3 Rs485 Kpome pynkumii mogyns MC485, monyinb
EE 5,6 Bxoa nutaHua 9-24B HUMEET BbIX0J SB 1d nutanus npyrux
MCBII4S5 = 7,8 Bxop nutaHus 5B abonenToB cetn RS485 na Gase moayeii
514855_ 34? f‘i MCA485. Tlutanue MOyJIst MOXKET
OCYIIECTBISTHCS OT CTAOMIN3UPOBAHHOTO
1234|5678 Q Ooka niutaaus 9-24B wam 5B
CCQOICCO0
Nurepdeiicubiit Moaynb-unmo3 RS485 -USB u
< <
BHEIIHUM nuTanueM 9-24B wim 5 B.
= Kpome pynkunmii moayns MCBII485, monynb
"o ¥IMeEET JONOJIHUTENbHBIN uHTepdetic USB,
i MO3BOJIAIOIINN MTPOU3BOAUTH OMPOC Kak
¢R§4§5 ?B SB H3B BBIUMCITUTENS C TAHHBIM MOJIYJIEM, TaK U
1100010 a0OHEHTA MOJKIIOYEHHOTO K MOJIYITIO
MCBIIUSB o .
1234 no uarepdeiicy RS485. Pazsem USB npu
cooolloooolcoco YCTaHOBKE TJAHHOTO MOYJISI MOHTUPYETCSI Ha
KOPITYCE BBIYMCIUTENS.
[Tpu moaxmrouennu k USB, Hanmdane
BHEIIHEro 0J0Ka MUTaHus He TpedyeTcs, T.K.
MUTaHUE HHTEPPEHCHOTO MOTYJISI U CAMOTO
BbIUMCIHTENS ocymectBusercs ot USB.
WuTepdeiicabrii Monynbs-mno3 RS485 -RS232
¢ O
¥ BHEITHUM nuTanueM 9-24B unu 5B.
. Kpome pynkunmii monyns MCBII485, monynb
an UMeeT JIONOJIHUTENbHBINA nHTEepdeiic RS232,
MCBII232 "o :. MTO3BOJISIFOIIHIA TTPOU3BOIUTH OMPOC Kak
R3485 24B 5B RS232 BBIYMCITUTENS C JAHHBIM MOJTYJIEM, TaK U
RSNERC: st 11000r0 aOOHEHTA MOJKIIOYEHHOTO K MOTIYITIO
1234 Q o unTepdeiicy RS485. imeet BO3MOKHOCTD
OO0 'OOOO "OO OO0 IMMOAKIIFOYCHUS K IIPUHTCPY.
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- o Wutepdeiicublii Monynb-nuto3 RS485 -
Ethernet u Baemaum nuranunem 9-24B wim 5B.
i Kpome dynkumii mogyns MCBII485, Mmonynb
E E HMeeT JONOIHUTENbHBIN nHTepdeiic Ethernet,
MCBIILAN o MO3BOJISFOIIMI IPOU3BOIUTH OMPOC YEPE3
fi“gs_ i‘m fB_ JIOKQJIBHYIO CETh WJIM HHTEPHET KaK
BBIUMCITMTENIS C TAHHBIM MOJIYJIEM, TaK U
o e 11000T0 a00HEHTA MOIKIFOUYEHHOT0 K MOYITIO
Bleles)seee I no uHTepdeiicy RS485.
Hutepdeiicapiii Moaynb-muio3 RS485 -GSM u
O Knemmbi O
1.4 aupcon S8 crafi: BHeIIHUM nmuTanueM 12B 1A.
i 2,3 Rs485 Kpome ¢pynknuit moxyns MCBII485, moxyns
E E Hhbxog 210 ¥IMeeT JONOJIHUTENLHBIN uHTepdeiic GSM,
MCBIIGSM "o . MO3BOJISIOUIMI IIPOU3BOJUTE OIIPOC YEPE3
514885_ 1253 GSM cBs13b KaK BEIMHUCINATENSA C JAHHBIM
MOJIyJIEM, TaK U JIto0oro aboHeHTa
1234|5678 @ TIOJIKJTFOUYEHHOTO K MOJIYJTIO 110 HHTepdeicy
QCOClicQoC RS485.

B Beruucnutene BTO-11IM npucyrcTByeT (pyHKIMS KOHTPOJIS MMTAaHUS BHEIIHETO pacxo1oMepa,
IUIsL perMcTpaluu (pakTa OTKIIIOUEHUS BHEIHETO MUTAaHHUsI PACX0OMEPOB pabOTAIOIIUX OT BHEIIHErO
MUTaHM, a TAaKKe QYHKIMS KOHTPOJISL HApaBJIeHUs IOTOKA TEIJIOHOCUTENS IO 00paTHOMY
TpyOOIPOBOY B OTKPBITHIX cUcTeMax. [Ipy BOSHUKHOBEHUU COOTBETCTBYIOLINX COOBITHH, BEIYUCIUTEID
PErUCTPUPYET OMINOKY B MaMSITH C COOTBETCTBYIOILIUM KOJOM.

B Beruucnutene BT2-11IM npucyrcTByeT pyHKIMS YyCTAaHOBKU JBYX 3HAYEHUH TeMIlepaTyp
XOJIOAHOM BOJBI B 3aBHCUMOCTH OT BpeMeHH rojia. ECTb BO3MOKHOCTh (PHIKCALIMU BpEMEHH PabOThI U
KOJIMYECTBa TeIlla MpH padoTe TEeMI0CUYeTYMKa B PeKUMax BbILIE WM HU)KE YKa3aHHOTO JUara3oHa
pPacxoI0B ¥ IIPU Pa3HOCTH TEMIIEpATyp HUKE AOIYCTUMO. 1Ipr 3TOM BBIYMCIUTEND PETUCTPUPYET
OLIMOKY B IaMSATH C COOTBETCTBYIOLIUM KOAOM.

Boruncnutens BTO-11IM umeer psii mporpaMMHUpYEMbIX [TapaMETPOB, YCTAHOBKY U MPOBEPKY
KOTOPBIX HEOOXOAMMO MPOBOAUTH MEPE]] HAuaIOM IKCILUTyaTallii BHIYUCIUTEINS.

[Iporpammupyemsble mapaMeTpbl BEIYUCIUTENSA:

Mara.

Bpewmst.

Bec ummnyinbca nepBoro cueT4rka Bojbl (pacxooMepa-cuéTunKa).

Bec numnynbca BToporo cueTdrka BoJsl (pacxoioMepa-cuéTunKa).

Bec umnynbca TpeTbero cueTymka Bojbl (pacxoaoMepa-cuéTurka).

Tum cucremsl.

JIBe TeMiiepaTypbl XOJIOIHON BObI, UCIIOJIB3YEMBIE JUUIS pacueTa TEIJIOBOM 3HEPIUU B OTKPBITHIX

cucremMax.

JlaTa nepexosa Ha HOBOE 3HAYEHUE TEMIIEPATYPhl XOJIOJHOU BOJIBI.

9. HeoOxoauMocTh pacyeTa TEIUIOBOM HHEPrUU  OTAEIBHO NPHU BO3HHUKHOBEHUHM He(haTalbHBIX
omuOOK (BBIXOJ pacxoia TEIUIOHOCUTENS 3a YCTAHOBJICHHBbIE IpeAeNbl MaKCUMAaIbHOTO H
MUHHMAaJIBHOTO PacX0/1a, BBIXO PasHUIIbI TEMIEepaTyp 3a Ipeaes] MUHUMAIBHOTO 3HAYeHUS UT.I1.)

10. loroBopHBIE 3HAuYCHHWsI TEMIIEpaTyp ¥ JaBICHUH TEIUIOHOCHTENS IS pacdyera Macc
TEIJIOHOCUTENSI TPH OTCYTCTBUHM BO3MOXKHOCTH HX H3MepeHHs (IpUMEHseTcs MO KaHalaM
CUETYMKOB BOJIbI M PACXOJIOMEPOB, HE YUACTBYIOUINX B pacueTe TEIUIOBOW YHEPTUH).

11. HeoO6x0onuMOCTh MHPUHYAUTEIBHOTO HCIIONBb30BAHUS JIOTOBOPHBIX 3HAUYEHUN TeMIleparyp H
J@BJICHUH Ul pacyeTa MacC TEIUNIOHOCUTENS 110 JOIOJHUTEIbHBIM KaHajIaM.

12. JleHb OTYETHOTO TIEPHUO/IA.

13. MuHMMAaNbHBIA pacxo[ Ui CUCTEMBI, M,

14. MakcuManbHBIN PacxXoj ISl CUCTEMBI, M,

Nook~wdpE

®
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VYcraHoBKa MmapaMeTpoOB TPOM3BOAMUTCS C TMOMOIIBI mporpaMmHoro oobecmneuenus [10 BTD,

JOCTYITHOT'O Ha CaliTe MpeaNpusTUs U3roToBUTEIsI WWW.teplomer.net.

[Ipoulenypa ycCTaHOBKM TapaMeTpoOB ommcaHa B TyHKTe 1.6.5 Hacrosmiero pykoBOACTBa IO

OKCILTyaTaluu.

BHUMAHUME BAXKHO!

[Tepen maganmom skcruryaranuu Tertocuerynka CT 10, HeoOX0aMMO TPOU3BECTH HACTPOUKY H
MIPOBEPUTH, KOH(DUTYpAITN BEIYUCIUTENS TEII0BOM dHEeprun BTO-1.

3aBojackas KoHGUrypaums:

3akpsbITas cucTeMa, pacxooMep Ha nojaawileM Tpydonposoae. Beca umnyibcoB Becex
KaHAJIOB MOJKJI0YeHus:i pacxogomepon 100u/umm.

1.2.5.3. VYcrpoiictBo u padota (Mogudukarms CT 10 K-M).

INonmoBHBIM ycTpoiicTBoM Moaudukanuu terocuerynka CT 10 K-M sBisercst ogHa u3

MOU(UKAIMA BEIUUCINTENS Ter1oBoi sHeprun BT3-1, nanee Beruncnutens BT2-1K-M.
Mopaudukanuy BEIYACTUTENEH MpuBeaeHbI B Ta0mie Tabmuma 3.

Monudukanyu BEIMUCIUTEIS OTINYAIOTCS THIIOM IUPPOBOTO HHTEp(Elica i UMEIOT CIICYIOIICe

o003HaYeHHE:
BTD-1K1M; (Bctpoennsiii unrepdeiic RS232 TTL. dna noakmouenus HeoOxoaum kabens KBTD)
BTD3-1K2M; (Bctpoennsiit natepdeiic RS485)

(ITpumep 3anucu npu 3akaze: BT2-1K1M, BTD-1K2M)

Buemnwnii Bug Beruncautenst BT2-1K-M ¢ pacnionokeHrueM opraHOB YIPaBIEHUS U dJIEMEHTaMU
KperuieHus npenacrasieHsl Ha Puc. 4 u Puc.5

FEETonas

— BT3-1
—— BBIMHCAHTEAL TENAOBOA IHEPIHH
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Puc. 4. Buewinuii 6uo u koncmpykyusa mennogviyucaumens BT3-1K-M.

O6o3HaueHus:
1 —Kopnyc Berunciautens 4 — I'epMOBBOIBI
2 —)XK-unaukatop 5 — IIpoymuHbI 1J1s1 KpEIJICHHUS K CTCHE
3 —Knomku ynpasnenus

(epbucksii paszver -bOMOpEUKD
Pasvem RS485 \

K7eMmHAS KOAo0Ka
aamyukolb

[xamnep Tlob”
Lxamnep “Ycm”

V2 Vi To Tq

4

" Pasvem RS237

* A—

|

Puc.5. Konerpykuus tensossruucaurenss BTI-1K-M.

Beruuciutens BTO-1K-M B COOTBETCTBUMM C TNpEAyCTaHOBIEHHOH B KOH(QHUIypalMHU CXEMOil
TEIUIOCHA0KEHNs, HA OCHOBAaHUHU CUTHAJIOB, MOJYYEHHBIX OT NEPBHYHBIX IpeoOpa3oBareieil pacxoja,
J@BJICHUS W TEMIIEpaTypbl, BBIUMCIAET 3HAYEHHE TEILUIOBOM 5JHEpruu. Pacyer TemioBoM 3HEpruu
IIPOU3BOJUTCS C IEPUOJUYHOCTHIO | MUHYTA.

B TynuKOBBIX OTKpBITBIX CHCTE€Max, B OTJIMYME OT MPOYMX CUCTEeM, BbluMciaurenb BT3-1K-M
UCIIONIB3YETCS € OJHHUM TEPMOMETPOM CONPOTHUBIICHHS, TP HTOM BMECTO BTOPOTO TEpMOMETpa
COIIPOTHBIIEHUS JIOJDKHA ObITh YCTAaHOBJIEHA IIEpEMbIUKa.

Bcee Beruncnurenu BTD-1K-M cHaGxeHbl TaliMepoM peaibHOT0 BpeMEHH, KaleHapeM U
BcTpoeHHoM namaTteio EEPROM. Berpoennas nocrosiaHas namsite EEPROM coyxut muist noanepxanus
pacyeTHHIX 3HAUEHUH TEIUIOBOW YHEPIUHU, 0ObeMa TEIUIOHOCUTES], YaCOB pabOTHI, YUCIIA, MEcsIa U To/1a
B ClIy4ae BO3MOXKHOT'O pa3psijia JIUTHEBOM OaTape, a TakxKe JUIsl XpaHEHUs apXUBHBIX JaHHbBIX 110
terutonotpednenuto. lanusie B EEPROM oGHOBIsIOTCS exkeyacHo. Bpemst XpaHeHus TaHHBIX B
EEPROM, npu oTkimtouennn nutanwus, 5 iet. [locne BoccTaHOBIEHUS MUTAHMS TI0 YUCITY, MECSITY B TOIY
MOXHO OIIPENEIINUTD, KOI/IAa IPOU301UI0 OTKIYEHUE ITUTaHUS.

BoruncnuTens nMeeT aBTOHOMHOE IUTaHUE OT JIMTUEBOM Oarapeu, IMO3BOJISIIOIIEH 00ecreduTh
paboty npubopa 0e3 3aMeHbI JIEMEHTa MUTAHUS J10 5 JIeT.
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TemnoBeruuciurenr BTI-1KIM ob6mamaer BcTpoeHHBIM uHTepdeiicom RS232, 4yro nmaer

BO3MOXXHOCTh CHUMAaTh apXUBHBIC JJAHHBIE C TEIUIOBBIYUCIUTENSI HEMOCPEACTBEHHO Ha KOMITBIOTED WIIU

YAQJIEHHO TMepefaBaTh JaHHbIE B CUCTEMY AuMcCHeTdYepu3aluu. i1 MOAKIIOYEHUS K BBIYUCIUTENIO
HCIIONB3YETCs onTopa3BsizaHHbi kabens KBTD.

BHUMAHHNE BAKHO!

I s noaxmouenust BTD-1K1 k komnbroTepy, MoieMy WM Ipeodpa3oBarennto nHTepeiicos,
H HEO0OXOMMO HCTIOJIB30BaTh ONTOPa3Bsa3aHHbIi kadenp KBTD, 3aka3zpiBaeMblil OTICTBHO.
[Nonkmrouenue 6e3 kadenss KBTD MokeT NpUBECTH K BBIXOY BHIYUCIIUTEINS U3 CTPOSL.

[Ipu padote Beruucnutens BT2-1K1M B cucreme aucnerdepusanuu, s Ipe10TBpaICHUS
MIPEKIEBPEMEHHOT0 pa3psia BCTPOSHHOIO JIEMEHTa TUTaHUsI, HE0OOXOIUMO MOAKII0YATh BHEIIHUA,
CTa0MIIM3MPOBAaHHBIN 070K muTaHus SB Ha KiIeMMBbI «+» 1 «-» pazbema RS485. [Ipu oTcyrcTBUN
BHEIIIHETO IMUTAHMS, BEIYUCIUTEND MTUTACTCS OT BCTPOSHHOM TuTHEeBOM OaTtapeu (3,6 B).

BHUMAHMUE BA’KHO!
ITpu noakroueHUH BHEIIHEro 0J10Ka nuTaHus SB, He06X01MMO IPOBEPATH €ro MOJISPHOCTb.
[Ipu HenpaBUIIBHOM NOJKIIOYEHUH OJ0Ka MUTAHUS BO3MOKEH BBIXOJ BBIUUCIUTENS U3 CTPOSL.

Beraucimrens BT3-1K2M ob6nagaer BcrpoeHHbIM HHTEpdeiicom RS485, uTo mo3Bonsier 00beAnHAT
HECKOJIbKO NMPHOOPOB B €AMHYIO CETh JUIsl OpraHU3alUU CUCTEMbI IUCTAaHIIMOHHOTO cOopa nH(pOopMalUu.

Hnst paboTsl umHTEpdeilica HEOOXOAMMO TMOAKIIOYCHUE BHEUIHETO CTAOWJIM3HPOBAHHOTO OJIOKa
MUTaHUs HampsDkeHuem SB.

Jlnst opranmzanuu cetn RS485 HeoOX0auMO HCIONB30BaTh CHEIUATM3UPOBAHHBIN KaOenb s
RS485 tuma Butast mapa KHUIIOB, BELDEN wnnu ananoru.

Beruuciurens BTO-1K-M umMeer psa nporpaMMHupyeMbIX IapaMeTpOB, YCTAHOBKY U IIPOBEPKY
KOTOPBIX HEOOXOIMMO MIPOBOIUTH TEpPE] HA4aIOM SKCILTyaTalluy BEIYUCITUTENS.

[TporpaMMupyeMble mapamMeTphl TeIIOBBIYHCITUTEIIS
1. laTa.
2. Bpewms.
. Bec umnynbca mepBoro cueT4mka BOJIBI.
. Bec ummynbsca BTOporo cueTumka BOJbI.
. Bec ummynbca TpeThero cueTynKa BOJIbI.
. Tun cucremsr (cM. Tadm. 8).
. TemmepaTypa X0JIOAHON BOJIBI, HCIIOJIb3yeMast JJIs pacueTa TeIJIOBOM YHEPTHH B OTKPBITHIX CHCTEMAX.
YcTaHoBKa MapamMeTpoB MPOU3BOJAUTCS C MOMOIIBIO mporpammHoro obOecmneuenuss 10 BTD,
JOCTYITHOTO Ha CalTe MPEeInpUsATHS HM3TOTOBUTEAs Www.teplomer.net wiu BpydHYIO € TOMOIIBIO
KJIAaBUATYPBI BHIYUCIUTEINS.
[Ipomenypa YCTaHOBKHM ITapaMETPOB OIMCaHA B ITyHKTE 1.7 HACTOSIIEro pPYKOBOJCTBA IIO
AKCILTyaTaIuu.

~N O D kW

BHUMAHHME BAXKHO!

I [Tepen nauanom skcrmyartanuu termtocueTdrka CT 10, He00X0qUMO MPOU3BECTH HACTPOUKY H
H MIPOBEPUTH, KOH(PUTYPAITUU BEIYUCIUTENS TeTIoBor sHeprun BTO-1.

3aBoackan KoHpUrypaums:

3akpsbITas cucTeMa, pacxooMep Ha noaawineM Tpydonposoae. Beca umnyabcoB Becex
KAHAJIOB MOJAKJII0YeHusi pacxogomepon 100u/umm.

1.2.5.4. VYcrpoiictBo u padora (Moaudukamus CT 10 K).
['onoBHbIM yeTporicTBoM Moaudukanuu Temtocuerunka CT 10 K sBasercst ogna u3

MoauduKanuii BeraucIuTens TersioBoi saeprun BTD-1, nanee Beruncnutens BTO-1K. Monudukamnmm
BBIYMCIIMTEINICH TTPUBEICHBI B TabuIIe 3.
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Moaudukanyuy BEIYUCIUTENS OTIMYAI0TCA TUIIOM HH(POBOro HHTEpdelica 1 UMEIOT cieayrolee

0003HaYECHHE:!
BTD3-1K1; (Bctpoennsiit untepdeiic RS232 TTL. s noaxnroueHust Heooxoaum kadens KBTD)
BTD3-1K2; (BctpoeHnbiit nuntepdeiic RS485)

(ITpumep 3anucu npu 3akaze: BTO-1K1, BT2-1K2)

Buemnuii Bua Beraucnutens BT2-1K ¢ pacnonoskeHuemM opraHoB yIpaBiIeHHS U 3JIEeMEHTaMH
KpeIuieHus NpeAcTaBieHsl Ha Puc.6 u Puc.7

== BTA-1 _
—— BBIMHCAHTEABL TENAOBOH IHEPIHH

Puc.6. BHemHuii BU H KOHCTPYKIMA TemoBbluucautens BTI-1K.

O06o3Ha4yeHus:
1 —Kopnyc BeruncnuTens 4 — I'epMOBBO/IBI
2 —KK-unauxarop 5 — IIpoymuHs! 1)1 KpEIUIEHNS K CTEHE
3 —KHonku ynpasneHus
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1 2 3

Puc.7. Koncrpykuus teniossruuncaurens BTI-1K.

O0o3HavyeHus:

1. Kopryc TemioBbIYUCIUTENSA

2. DNEeMEHT MMUTaHUS

3. CepBUCHBI pa3beM

4. OyHKIIMOHAJIbHBIE NEPEKIIIOYATENN PEKUMOB IIOBEPKH, YCTAHOBKU [TaPAMETPOB

5. 3aluUTHBINA SKpaH

6. KiieMMHUKH TIOAKITIOUSHHS TIEPBUYHBIX MTpeoOpa3oBaTeneii pacxona, TeMnepaTypsl, Hu(poBOro
uHTepdeiica u BHelHero nutanus 5B

6. Pa3pbiBHBIEC KJIEMMHHUKHU TOJIKITIOYEHHS IEPBUYHBIX NTpeoOpa3oBareseil pacxoja, TeMIepaTypbl, TaBICHU

7.OcHOBHAa IJIaTa BEIYUCIUTEIS

Boruncnutens BTO-1K B coOTBETCTBHM C MPEAYyCTAHOBICHHOW B KOH(QUIypaluu CXeMOM
TEIUIOCHA0)KEHUs,, HA OCHOBaHMM CHUTHAJIOB, MOJYyYEHHBIX OT MEPBUYHBIX IpeoOpa3oBaTeneil pacxona,
JABJIEHUSI U TEMIEpPaTypbl, BBHIYMUCISET 3HAUYEHHWE TEIUIOBOM »sHepruu. Pacuer TermsioBod sHepruu
IIPOU3BOJUTCS C IEPUOJUYHOCTBIO | MUHYyTA.

B TynuMKOBBIX OTKpBITBIX CHCTEMaxX, B OTJIMYME OT IMPOYUX CcHUCTeM, Bbeluucautenabr BTO-1K
UCIOJIB3YETCSI C OJHHUM TEPMOMETPOM CONPOTUBIICHMS, NPU OSTOM BMECTO BTOPOrO TEPMOMETpa
COIPOTHBIIEHUS JOJKHA ObITh YCTAaHOBJIEHA ITEPEMBIUKA.

B Bruncoutensx BTD-1K1 u BTO-1K2 ectb BO3MOXHOCTh MOJKIIOUEHUS TEIEMETPUUYECKOTO
BBIXOJa 3JIEKTPOCUYETYMKA, B TOM uucie JAByXxTapupHoro. Ha ocHOBaHMM HMMITYyJIbCOB MOJYyYEHHBIX OT
JJIEKTPOCUETYMKA, B COOTBETCTBHUM C 3alpOrPaMMHUPOBAHHBIM B BBIYUCIUTENIE BECOM HMITyJIbCa M
Tapu(HBIM paCIIUCAHUEM, BBIUUCIUTENb BEJET YUET U apXUBAIMIO JJAHHBIX 110 3JIEKTPONOTPEOICHHIO.

B Beruncnurene termmoBoit sHeprun BTO-1K3 dyHKIus ydeTa a1eKTpodHEPTuu OTCYTCTBYET, BBIXO/
BBIUYHCIIUTENS UCIIOIB3YETCS KaK JOMOJIHUTENBHBIN BXO JUISl TOAKIIOYEHNS PACX0I0MEPOB.

Bce Beruncnautenn BTO-1K cHaGxkeHbI TaliMepOM peaibHOTO BPEMEHH, KaJICHIapeM U BCTPOCHHOM
namaTeio EEPROM. Berpoennas nocrostaHast naMate EEPROM ciy:xut 11 noaiep:kaHust pacueTHbIX
3HAYCHUH TETUIOBOM YHEPTHHU, 00beMa TeIUIOHOCUTEIS, YacOB pabOTHI, YMCIIa, MECsIa U TO/a B CITydae
BO3MOYKHOT'O pa3psia JUTUEBON OaTapeu, a TakxKe /Uil XpaHeHUs] apXUBHBIX JAHHBIX 110
teroniorpednennto. Jlanasie B EEPROM o0OHOBIsIIOTCS exeuacHO. Bpemst XpaHeHHs TaHHBIX B
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EEPROM, npu oTkitouenun nuranus, S5 snet. [locne BoccTaHOBIEHUS MUTAHUSI IO YUCILY, MECSIILY U TOAY
MOHO OIPENEINTh, KOI/Ia MPOU30IUIO OTKIOYEHUE TUTaHUS.

BreruncnuTens MMeeT aBTOHOMHOE MUTAaHUE OT JIMTUEBOM Oarapew, IMO3BOJISIIONICH 00ECIeYTh
paboty mpubopa 6e3 3aMeHbI ATIEMEHTa TUTAHHUS JI0 5 JIeT.

Tennossruuciurens BTD-1K1 o6namaer BctpoenHbsiM uHTEpdeiicom RS232, uTo n1aeT BO3MOKHOCTh
CHUMATh APXUBHBIC JAHHBIC C TEIJIOBBIYMUCIUTENSI HEMOCPEICTBEHHO Ha KOMIBIOTED WIIU YAAJIEHHO
nepeaaBaTh JaHHbBIE B CUCTEMY JuclieTdyepu3auud. sl MOJKIIFOUEHHS] K BBIYMCIUTEIO HCIIOIb3YETCS
onTopasBsi3zaHHbIN kabens KBTD.

BHUMAHME BAXHO!

I s noaxmouenust BT2-1K1 k komnbroTepy, MoieMy WM Ipeodpa3zoBareiio HHTepdencos,
H HEO0OXOMMO HCIIOJIB30BaTh ONTOPa3Bsa3aHHbIi kadenp KBTD, 3aka3zpiBaeMblil OTICTBHO.
[Monxmouenue 6e3 kadbenst KBTD mMoxkeT mpuBECTH K BBIXOJLY BEIYUCIIUTENS U3 CTPOSL.

[Ipu pabdote Beraucnurens BTD-1K1 B cucreme nucneruepusanu, 11 IpeI0TBPAILICHH
MPESKIECBPEMEHHOTO Pa3psiia BCTPOSHHOTO JIEMEHTa TUTaHUSI, HEOOXOIUMO MOAKITFOYATh BHEITHHIA,
CTAaOMIIM3UPOBAHHBIN OJIOK MUTaHUSA 5B Ha KIeMMBI «+» U «-» pazbema RS485. Ilpu oTcyrcTBUmM
BHEITHETO MUTAHWUS, BEIYUCIIUTENh MTUTACTCS OT BCTPOSHHOM TuTHEeBOU Oarapen (3,6 B).

BHUMAHMUE BAKHO!
[Ipu noakroueHUH BHEIIHEro OJ10Ka nuTaHus SB, He06X0MMO IPOBEPATH €ro MOJISIPHOCTb.
[Tpu HEMpaBUIIBHOM MOJIKITFOYEHUH OJIOKA ITUTAHHS BO3MOKEH BBIXOJ BEIYMCIIUTEIS U3 CTPOSL.

Boruncnutens BT3-1K2 obnagaer BcrpoennbiM unTepdeiicom RS485, uto mo3pomnsier 00beIuHATH
HECKOJIBKO MPUOOPOB B €AMHYIO CETh JIJISl OPTaHU3alUKA CUCTEMBI JUCTAHIIMOHHOTO cO0pa nH(OpPMAIIHH.

s pabGotel uHTepdeiica HEOOXOAMMO MOMKIOYEHHE BHEIIHEro CTaOWIM3UPOBAHHOTO OJOKa
MUTaHKUS HapsDKeHHEeM SB.

Jnst opranmsanuu cetn RS485 HeoO0X0auMO HCIOJIB30BaTh CHEIUATU3UPOBAHHBIN KaOeab s
RS485 tuma Butast mapa KUIIOB, BELDEN wnnu ananoru.

Boeruncnutens BTD-1K umeert psig nporpaMmMupyeMbIX mapaMeTpoB, YCTAHOBKY U ITPOBEPKY
KOTOPBIX HEOOXOMMO MIPOBOJANTE TIEpe]] HA4aIOM KCIUTyaTaI[i BEIIHCITATEIS.

IIporpaMMupyeMsble mapaMeTphl TEIIIOBBIYMCINUTEINS:

1. Hara.

2. Bpewms.

3. Bec umnynbca nepBoro cueT4mKa BOJIbI.

4. Bec nMI1ysibca BTOPOTrO CUETYHKA BOJIBL.

5. Bec uMmnyiibca TPETHEro CUETUYHKA BOJIBI.

6. Bec umnynsca anektpocuerunka (ans K1, K2) unm Bec uMmmynbca 4eTBEpPTOrO CUETUMKA BOJIBI (1S
K3).

7. Hanmnuue nByx Tapudos no anekrposneprun (st K1, K2).

8. Bpems BcTyruieHus B IelicTBUE nepBoro Tapuda Ha anexrposHepruto (st K1, K2).

9. Bpems BcTymiieHus B JAecTBHE BTOPOro Tapuda Ha 3JIEKTPOIHEPTHUIO B ClIyyae HAIMYMS IBYX Tapu(oB
(ns K1, K2).

10. Tun cuctemsl (cM. TadI. 9).

11. Temmneparypa XOJOJHOW BOJBI, MCHOJB3yeMas JUIsl pacueTa TEIJIOBOM 3HEPTMHU B OTKPBITHIX
CHUCTEMax.

12. HeoO6x01uMOCTh OTpaHUYEHHUs pacuyera o0bema ropsiueil BOAbl B 3aBUCUMOCTH OT €€ TeMIleparypsl
(mns K1, K2).*

13. TemnepaTypa, mpu KOTOpPOH MpeKpallaeTcs pacueT ropsdeil BOABI B cilydae HEOOXOAUMOCTH
OrpaHHYEHUS pacyera ee o0beMa, 3a1aBaeMoil npeapLAyumM napamerpom (s K1, K2).
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YcraHoBKa mapaMeTpoB MPOU3BOAUTCS € MOMOIIBIO porpaMmHoro obecrieuenus [10 BTD, nocrynHoro
Ha caiiTe NpeAnpUsITHS H3rOTOBHTENs WWW.teplomer.net wim BpydHYIO C HOMOIIBIO KIaBHATYPHI
BBIYUCIIUTEIIA.
[Ipouenypa ycTaHOBKM IapaMeTpoOB oONMcaHa B IyHKTe 1.6.5 HacTosmero pykoBOJCTBAa IIO
JKCILTyaTalyu.

1.2.5.5. MapkupoBka 1 TNIOMOUPOBAHHUE TEILIOBBIUUCIUTEIS.

MapkupoBKa BEIYUCIUTENS TeII0BOM 3Heprun BTD-1 conepkut:

- TOBapHbIN 3HAK MIPEANIPUATHS - N3TOTOBUTEIS;

- 0003HaYEHUE TETJIOBBIYMCIINTES,

- 3HaK yTBEP)KJICHUS THUIIA,;

- HOMEP TEIUIOBBIUMCIUTEIIS;

- TOJ1 U3TOTOBJICHHUS;

- TUII TETUIOBBIYMCIIUTEIS.

Ha tpancniopTHO# Tape 10JIHBI ObITh HAHECEHBI HECMBIBAEMOM KPacKOil, KOHTPACTHOM LIBETY Tapbl,
OCHOBHBIE, JOTOJTHUTENbHBIC U HH(OopMarmonHsie Haanucu 1o I'OCT 14192-96.

Ha renmoBerauciauTeny, npouieamme noBepKy, HAHOCUTCS OTTUCK ITOBEPUTENIBHOTO KienMma. Kirelimo
IIOBEPUTEIS] HAHOCUTCS Ha HAKJIEHKY 3aKPBIBAIOLYI0 KPEIEKHbIN BUHT [1€YaTHOW IUIAThI, IIPEJOTBpAILast
JOCTYI K 3JIEKTPOHHBIM 3JIEMEHTaM II€YaTHOM IJIaThl BEIYMCIUTEIIS.

[InomOupoBka Kopmyca mpuOOpa OCYyLIECTBISETCS TEIUIOCHA0XKarole opraHuzauued s
NPEJOTBPALICHUS HECAaHKIMOHMPOBAHHOTO JIOCTyNma K KJIEMMHBIM KoJjojakam mpubopa. I[lmomba
00>KMMaeTcs Ha MPOBOJIOKE COSAMHSAIONIEH /1Ba HUKHUX BUHTA Kopiyca. Cxema IIoMOMpOBKY MOKa3aHa
Ha Puc. 8
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Puc. 8 Cxema nnomouposxku Kopnyca u naiameol bl4uciumens
1.2.5.6. TlpaBuna xpaHeHHUS ¥ TPAHCIIOPTHPOBKH.

XpaHeHHE TEIIOBBIYUCIUTENS JOJIKHO OCYLIECTBIATHCS B CKIAJICKUX TOMELIEHUAX IIPU OTCYTCTBUH
B HUX IIBUIM, N1APOB KHUCIIOT, LIEJIOUYEH U arpECCUBHBIX I'a30B B COOTBETCTBUM C YCIOBUSIMU XpaHEHUs 3
I'OCT 15150-69.

TpaHcnopTUpOBaHNE TEIUIOBBIUUCIUTENS MOKET OCYIIECTBIATHCS BCEMU BUJIaMU TPAHCIIOPTA, B TOM
quclie BO3AYIIHBIM B T€PMETHU3UPOBAHHBIX OTCEKAaX.

Bo Bpems TpaHCIIOPTHPOBAHUS M MOTPY30UHO-PA3TPY30UHBIX pabOT TpaHCIOPTHAS Tapa HE JOJDKHA
[IOJIBEPraThCs PE3KUM y/lapaM U MpsIMOMY BO3AEHCTBHIO AaTMOC(EPHBIX OCA/IKOB U MBLIH.

KoncepBauust mpubopa mnpoBoautcst B coorBerctBuM ¢ ['OCT 9.014 ans rpynmsl M3AEIHA:
terioBbruucautens BTO-1 - |1l - [; Bapmantsl 3amutel TemoBeluucautens - B3-10; BapuaHThl
BHYTpEeHHEH ynakoBku: - BY-6.

1.3. Hcnoab3oBaHHe MO HA3HAYEHHIO.
1.4. DOxkcmyaTallMOHHbIE OTPaHUYEHHSL.

MOoOHTa)X TeIJIOBBIYMCIUTENS TEIUIOCUETYNKA JOJHKEH MPOU3BOJUTCS B 3aKPBITHIX OTAITUBAEMBIX
MOMEIICHUSAX ¢ TeMIEpaTypor okpyskaromiero Bozayxa ot +5 °C 1o +50 °C 1 OTHOCUTENBbHON BIAXKHOCTH
1o 80 %.

OFpaHquHHH M0 MOHTAaXy CUCTYHMKOB BOJbI, pPacXxoAOMEPOB-CUCTUMKOB B HX TEXHUYECKOU
JOKYMEHTAITIH.
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[Ipu skcmmyaTanuu HEOOXOAUMO COOJIOAATH CIEIYIOIIHME OCHOBHBIC YCIOBHS, OOECIICUMBAIOLINE
HOPMAJIbHYIO pa0dOTy TEMIOCUETINKA:

- KOJIHUYCCTBO BOJbI 3a MCCAIL, pacxoz[yeMoe Ha OGLCKTBI, HC OOJI’KHO HpeBBIH_IaTI: 3Ha‘-I€HI/H>'I,
yCTaHOBJICHHBIX B PO nmepBuYHbIX peoOpa3oBaTeneil, pacxoJoMepoB-CUETUNKOB,;

- OKCILTyaTalusda CYCTYHMKA BOJAbl HA MAKCHUMAJIBHOM pacXoJ€ JOIMYCKAacTCA HE 60J'I€C lus CYTKH;

- B IIPOLIECCE IKCIUTyaTalluy HE J0MYCKAeTCs MPEBBIIICHNE MaKCUMAJIbHON TeMIiepaTypbl Bojibl (+150
°C).
1.5. IloaroroBka TEIUIOCUETUYHKA K UCIIOJIHL30BAHUIO.

1.5.1. Mepsi 6€30MaCHOCTH MPU MOHTAXKE TEIJIOCYETUHKA.

bezonacHOCTh TIpu MOHTaXke OOecIeYrBaeTCsi TPEOOBAHHMSIMH, YKAa3aHHBIMA B PYKOBOJACTBE IIO
OKCILTyaTallui Ha COOTBETCTBYIOIIIUEC HpI/I60pLI.

1.5.2. OOBeM U TOCIeOBATEIPHOCTh BHEIITHETO OCMOTPA TEIJIOCUCTUNKA.

HpI/I BHCIIHCM OCMOTPC TCIIOCYCTYUKA JOJIKHO GBITB YCTAHOBJICHO:

- COOTBETCTBUC KOMIIJICKTHOCTH TCIIJIOCUCTYHKA, YKaSaHHOﬁ B HAaCTOSALIEM P9,

- HAJIMYUEC U OCIIOCTHOCTD HeﬁCTBYIOIHHX HJIOM6;

- OTCYTCTBHEC MCXAaHHUYCCKUX HOBpG)KI[GHHfI, BJIIMAKOOINX Ha pa6OTOCHOCO6HOCTI) COCTaBHBIX 4YacTeu
TCINNIOCUHCTUHUKA U SHGKTquCCKHX JII/IHI/Iﬁ CBA3HU Me>1<11y HHUMMUA.

1.5.3. MoHTaxX TemIoCYEeTUHKA.

1.5.3.1. MoOHTaX CYECTINKOB BOJIBI.
MOHTaX CYETYMKOB BOJbBI, PACXOJOMEPOB-CUCTYMKOB, BXOJSIIMX B COCTaB TEIUIOCUCTUHUKA,
OCYIIECTBIISIETCS B COOTBETCTBUU C PYKOBOJICTBOM T10 3KCILTyaTaIlMX Ha UCIIOIb3YEeMbIi THIT IpHOOpa.
1.5.3.2. MoHTax TepMOMETPOB COMTPOTUBIICHHS.
MOHTaX TEPMOMETPOB COINPOTUBIICHUSI OCYIIECTBISETCS B COOTBETCTBUU C OSKCILIyaTallMOHHOM
JOKYMCHTAIUCH HA HUX.
MounTaxx TepmomeTpoB compoTuBieHust PtS500 ocymecTBisiercss B 3amuTHON Trib3e. [logbop rub3
ocymectBisiercs no Tabmaune Tabmuma 11.
Tabauua 11 - Iloxdop ruans.

VcioBHEIH guamerp Tpybomposoga | AY | MM 15-25 32 -80 100 -150 | 200,250

JnHa rune3 L MM 34 84 134 174

215 - .

.- $ 2  runb3a
3 o

-.I M ="

n
-

s

G1/2
@8
2

e .
15
TepMOIIpeoOpa3oBaTeau NPSIMOro 3 marpybok
norpyxenusi, L=27,5 mm, 75 mm. ‘ ol «f <«
—) uy ~
45 ol s ) B
e
b — | — ]

TEPMOITPEOOPa30BaTEIH JIIT MOHTaXa
B ruiib3ax, L=45mmM.

Puc.9. BapuaHThl KOHCTPYKTHBHOTO HCIIOJIHEHHSI TEPMOMETPOB conpoTusienus PtS00 u
KPene;KHbIX 3JIEMEHTOB /ISl HUX.

TepMoMeTpHl COMPOTHUBIICHHS CJEIyeT MOHTHPOBAaTh CHMMETPUYHO K OCH TPyOOmpoBoaa (cM.
Puc.10) uneHTHYHBIM cIOCOOOM, KaK Ha IMOJAIOLIEM, TaK M Ha oOpaTHOM TpyOompoBoje (Hampumep, B
otBozie TpyOrI). Takum 00pa3oM, UCKITIOYAETCS BHECEHUE TONOTHUTENBHBIX TOTPEIIHOCTEH.
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['mnb3bl TEPMOMETPOB COMPOTHBICHUS JODKHBI MOHTHpOBaThcs B marpyOkax (cm. Puc.10),
MIPUBAPUBAEMBIX K TPYOONPOBOY, M JOJKHBI OBITH PAcIoOIOKEHBI Ha TPYOONpPOBOJE TaK, YTOOBI BOJA
OMBIBaJIa UX 110 Beel JumHe. Kopiyc TepMoMeTpa CONpOTUBIIEHUS NIEPEN TOTPYKEHUEM B THIIb3Y MOXKHO
CMa3aTh BHICOKOTEMIIEPATYPHBIM MACJIOM (CHIMKOHOBBIM, KDEMHUHOPTaHHYECKUM).

BHUMAHMUE BAYKHO!

Henb3s 3anonHaTh ruiib3y TpanchopMaTOPHBIM WK APYTUM Maciiom!

AKTHBHAsl 4aCTh TEPMOMETPOB COMPOTHUBIICHUS JOHKHA OBITH PACIIOIOKEHA MO0 OCH TPyOONpoBoOa.
Crenyer obecrieqnTh JOCTATOYHO MECTA JJISl 3AMEHBI TEPMOMETPOB COMPOTUBIICHUN MIIM MX THIIb3.

TepMOMETpbl CONPOTHUBIICHHUS] HEMOCPEACTBEHHO B IPUCOCAMHUTENAX AOJKHBI MOHTHUPOBATHCS
MEX1y OTCEKaIOIMMHU KpaHaMH.

Yacte oTpe3ka TpyOOIpoBOJa B MECTE MOHTa)Xa CJEAyeT H30JUPOBaTh, YTOOBI HCKIIOYHUTH
JOTIOJTHUTEIbHbIE TIOTPEIIHOCTY U3MepeHus. M3omsamus 1omKHa ObITh c(OPMHUpPOBaAHA TaK, YTOOBI ObLIa
obecrieueHa BO3MOKHOCTh JICMOHTa)ka TEPMOMETPOB CONPOTHUBICHUS (cM. Puc.).

VWV

Puc.10. Monmasc mepmomempos conpomueienus.

(a) cnoco6 MOHTa)ka TEPMOMETPOB COTPOTHUBIICHUS;
(6) coemuHHMTENbHBIE ~MATPyOKHW  TpeoOpa3oBareieil  CONMPOTHBICHUS
MEPIEeHIUKYIISIPHO;
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(B) coenquHMTENbHBIE TATPyOKH peoOpa3oBaTesieil COMPOTHBIICHHS TSI YCTAHOBKH MO yriioM 45° k
ocl TpyOompoBoaa.

1.5.3.3. MoHTax npeoOpa3oBaTescii JTaBICHHUS.
OCYH_IGCTBJIHGTCH B COOTBCTCTBHUHU C MMACIIOPTOM K HUCIIOJIb3YCMbIM Hp606pa30BaTeHHM.

1.5.3.4. MoHTax BbIYUCIUTENS TerIoBo sHeprun BTO-1.

KOHCTPYKI_[I/IH TCIIOBBIYUCIUTEIA IIPpEAHA3HAYCHA JIA HacTEeHHON YCTaHOBKH. On JOJIZKCH
pacmoJiaratbCqa B yHO6HOM JJIA CHATHUA noka3anuii mecte. Ero MoxHO PasMECTUTD B 3allIUTHOM HIHUTKE
(smEKe), 3aKpbIBAEMOM OT JIOCTYIIA MTOCTOPOHHUX JIUII.

[IpoyminHbl, 3aKpeIuIeHHblE Ha 3aJHEl CTOPOHE KOpIyca, IO3BOJIAIOT  yCTaHaBIMBATh
TCIIJIOBBIYXUCIUTEIID HA INIOCKUE ITOBEPXHOCTHU (CTCHI)I, H_[I/ITBI).

Mourax SJICKTPOIMPOBOAOB JOJI’KCH BBIIIOJHATHCA TINATCIIBHO, KBaJII/I(bI/IL[I/IpOBaHHbIM NepCoHAIOM.
[Ipn HemocTaTOYHOW JAJIWHE MPOBOJOB TEpMONpeoOpazoBaTesiell COMPOTUBICHUS W PACXOIOMEPOB,
AOIIYCKAE€TCA HapallrBaHUE IIPOBOOAOB.

I[J'H/IHa IMPpOBOAOB TCPMOMETPOB COMNPOTHUBJIICHUA MOXKCET 6BITB YMCHbIICHA HJIM YBCJIMYCHA B
COOTBETCTBUM C JOKyMEHTanmued Ha Hux. Jua JIBYXIPOBOAHBIX  TEPMOMPEOoOpa3oBaTEIICH
comnporusnienuss Pt500, momyckaercs yIMHEHHE MPOBOAA 1O 25 METPOB C YCIOBHEM HCIIOJIb30BAHUS
YCTBIPECXIKUIIBHOI'O Kalest ¢ ceueHneEM KHUIIbl HE MEHeEE 0,75 MM2 U IIOAKIIHOYCHUEM K BBIYUCIIMTCIIIO I10
YETBIpEX MPOBOJHON CXEME.

HJ'II/IHEI MpoBOAa UMITYJIbCHOI'O BbIXO/Jd CUCTUYNKA BOAbI (paconLOMepa) TAKKC MOKCT YIUIMHATBCA N0
25 M ABYX>KMJIBHBIM ITpoBoioM 2x0,75.

BHUMAHUE BAXKHO!

IIpoBoaa oT Tepmonpeodpa3oBaTeieiil CONPOTUBIEHHUS, PACX0I0MEPOB,
npeodpasoBareJieii JaBjJeHUs J0JKHbI HAXOAUTHCA HA paccTOssHUM He MeHee 0,3 M oT
kabens nutawomeii ceru 220B.

C ue/ibI0 MCKJII0YeHHS BIUSIHUS BHEIIHUX YJIEKTPOMATHUTHBIX MOJel 0T
3JIeKTPOABMraTes el MOIHOCTHIO Ooibiue, yeM 200 BT, TpanchopmaTopoB, CHI0BBIX
Kka0eJiei, cjieyeT BbIACP:KNBATh PACCTOSTHUE HEe MeHee 2-X MeTPOB OT 3THX YCTPOMCTB
10 0JIOKOB TeIUIOCYETYHUKA M MPOBOI0B MOAKJIIYeHNsI IEPBUYHBIX Npeodpa3oBaTeiei
pacxoaa, remMnepatypsbl U 1aBjaeHus. Ui nCKII0YeHNs BJMSHUSA 3JIEKTPOMATHUTHBIX
noMex, peKOMEHyeTcsl 1JIsl MOAKJII0UYEeHHU S HCI0JIb30BATh IKPAHUPOBAHHBIA MPOBO/I.

1.5.3.5. Mounrax snexrpudeckoit cxembl (Mogudukaius CT 10 TIM).

MoOHTaX U MOAKIIIOYEHHE TEIJI0CUETUYHUKA JODKEH BBINOIHATHCS TIATENbHO, KBATU(UIIMPOBAHHBIM
nepcoHanoM. Beruucnurens temnosoi sHeprun BTO-1 B monudukanuu temnocyeruyuka CT-10 I[IM
MO3BOJIIET TIOAKIIOYATh [0 JBYX HE3aBUCHMBIX CHCTEM TeIUIOcHaOXeHus. Bo3aMoXxHbIE BapHaHTHI
UCMOJIb3yEeMBbIX CXeM yKa3zaHbl B TaOnuue Tabnuma 13. IloaxitoueHue nmepBUYHBIX IpeoOpa3oBaTeneit
pacxoza, TeMIlepaTypsbl, 1aBJIEHH, a TAK)Ke BHEIIHErO MUTAHUS U MU(poBOro nHTEp(eiica mokasaHo Ha
Puc.11

Ha3nadenue kiieMM BBIYHCIHTENS YKa3aHo B Tabumne Tabmmna 12

BHUMAHMUME BAXKHO!
I Hns obecrieuenuss mpaBmwiibHOW padoTel Teriocuetynka CT 10, mepex Hadamom
H AKCIUTyaTallul HEOoOXOMUMO B KOH(MUTYpali BBIYUCIUTENS HACTPOUTH BEca HMITYJIHCOB

BXOJHBIX KAHAJIOB B COOTBETCTBUH C BECAMH UMITYJIHCOB TOJIKJIFOYAEMBIX K JAHHBIM KaHajaM
pacxoJoMepoB, a TakKe BHIOpAaTh HEOOXOIUMBIM THII CHCTEMbI TEIUIOCHAOKEHHS B
COOTBETCTBUM C HCIOJIB3YeMOW Ha OOBEKTE.
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Puc.11. Cxema nooxknwuenusn evruucnumens BTI-1 (moougpukayusa CT 10 IIM)
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O6o3HaueHue

barapes nuranus

CepBUCHBIN pa3zbeM

[Tepexmrouarenn pexxumos J1, J2, J3, J4

JlonomHUTENBHBIA UHTEPHEUCHBIA MOTYITh

MecTto HaHeCEHUs KIIeHMa [TOBEPUTEIS

KnemmHauk noaxroueHuss ocHoBHOTO uHTepderica RS485 u Beixon nuranus SB
KiemMmHuk BHelIHero HanpsokeHus nutanus 9-24B nnu 5B

KnemMHuuk nononHurenbHoro uaTepderica (s MUTr03-MOYIIeH)

Knemmuuk «UF» st obecrieuenus mutanus pacxoaomepon Tuma Ultraflow

CoNoR~LNE

Taonuua 12. Haznauenue kiemm evtuuciumens

Howmep Ha3snauenue

Cucremal

XS1 | Tepmomerp compoTuBiieHus: noj. TpydonpoBona 1 cucrema — Tul(T1)*

XS 2 | Tepmomerp conpoTtuBienus oop. Tpyodonposoaa 1 cucrema — Tol(T2)*

XS5 | Pacxomomep Ha mojaroiieM u oopatHom Tpyoomnposose 1 cucrema Vil, Vol (V1, V2)

XS 6 | Pacxomomep u morm. TepMmometp comnpotuBieHus 1 cucrema Vx1, Tx1 (V3 T3)

XS 9 | JaBnenue Ha noparoiieM u oopaTHoM TpyborpoBoje 1 cucrema Prl, Pol (P1 P2)

XS 11 | Bxoa KOHTpOJIsI CUTHAJIA peBepca 1 cucteMa u KOHTpoJIb uTanus pacxogomepa R1,U(R1 Ul)
**

Cucrema 2***

XS 3 | TepMomeTp compoTHuBIIeHUs 1O, TpybompoBoaa 2 cucrema — Tn2 (T4)*

XS 4 | TepmomeTtp conpotuiieHus: 00p. TpybonpoBosa 2 cuctema — To2(T5)*

XS 7 | Pacxomomep Ha mojarorieM U oopaTrHoMm Tpyoomnposoje 2 cuctema V2, Vo2 (V4 V5)

XS 8 | Pacxomomep u jor. TepMoMeTp conporuBienus 2 cucrema Vx2, Tx2 (V6 T6)

XS 10 | daBnenHue Ha moaaroiieM u oopatHoM TpyborpoBoje 2 cucrema P2, Po2 (P3 P4)

XS 12 | Bxox KOHTpOJIst CUTHAIA peBepca 2 cucteMa U Bbixo 5B muranus pacxomomepa Ulatraflow -
R2, UF (R2 UF)

[Ipumeyanue

* Tlpu WCHONIB30BAaHUM JBYXIPOBOJHOW CXEMbI TMOAKIIOUYEHHUS TEPMOMETPOB, JIOJDKHBI OBITH
YCTaHOBJICHBI JKEMIIEPBl Y COOTBETCTBYIOIIETO KIEMMHHUKA, TPU ITOM TEPMOMETP TMOJKIIOYACTCS K
KJIeMMaM 2 U 3 COOTBETCTBYIOIIETO KIIEMMHHUKA, a KJIeMMbI | 1 4 OCTarOTCs HE MOAKITIOYEHHBIMH.

** Ul nanuuue KOHTPOJISE MUTaHMsI pacXoJoMepa OroBapUBaeTcs MpH 3aKase

*#% KnemmHuky cuctemsl 2 s moauduxarwmii [115 u [115 M He ucnons3yrores
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Cxema H3MEPEHUS TeII0BOM JHEPIrumn

/{aHHBIE, HCIIOJIb3YyeMbIe
B pacyere TemnJoBoOi
JHEPrum
(nais1 1-M m 2ii cucTeMbl)

JlomoaHuTEIbHBIE
JATYHKH
(a5 1-ii m 2i cucTeMbl)

3akpseiTast cxema TeruiocHa0xeHus1, | C4ETUUKA BOIbI Vo, Vx, Po, Tx
pacxomoMep Ha mojaroieM Tpyoomnposone | Vp
TepmomeTpbl
3 tn COIPOTHUBIICHUS
J—
P >—' I | Ty, To
[IpeobpaszoBarenu
/ JIaBICHUS *
t
- = i Pn
dopmyra pacdera TETUIOBOW SHEPTUU:
Q=Myo ;% (hyoy — h06p)
3akpsiTas cxema TeriocHa0xenus, | CYETYNKHU BOIBI V1, Vx, Pn, Tx
pacxomomMep Ha oOpaTHOM TpyOOIpoBoOjIE Vo
TepmomeTpsl
2 COITPOTHBIICHUS
™ H Tn, To
[Ipeo6paszoBarenu
/ naBiaeHus *
_— t
i 1 u] P
«+«— P i 0
| I—)
dopmyra pacyera TETUIOBOW dSHEPTHU:
Q:Mo6px(hnoa - ho6p)
OTkpbITasi cxema TeTIOCHA0KESHUS CueTuynKu BOJIBI Vx

-I;"rpasﬁnpa
-="1 tlT
—l-'L P 0

dopmyra pacyera TEIOBOM dHEPruu:

QzMnoux(hnoz[ —hy) - M06px(h06p — hy) -
HOPMAaJIBHBIN pacyer

Q=Myon*(hpon — hx) + IV|06p><(ho(3p —hy) -
pacueT Npy HAIMYMU CUTHAJIA «PEBEPCH

Vi ,Vo
TepmomeTpbl
COTIPOTUBIICHUS
Tn,To, Tx
[Ipeo6pazoBarenu
JaBIeHUs *

Pm, Po
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TynukoBas OTKpbITasi cxema CyeT4YnKHU BOJIBI Vo, Vx, Po
TEIUTIOCHAOKEHU Vi
TepmomeTpsbl [Ipumeuanue: B nanHoun
R— E/ V.owe COTIPOTHBIICHUS cucreMe TepMoMeTphl To
— F ﬁ’®—' Fane Tn T 3aMBIKAIOTCS
L_—a II, 1X
[IpeobpazoBarenu MepPEeMbIYKaMHU.
t E/ aBJIeHUS *
Pn
dopMyia pacyeTa TEIIOBOM YHEPIUHU:
Q=Mpo*(hyoy — hyx)

* - ecnaM yCTaHOBIIEHBI IpeoOpa3zoBatenu AaBiieHus Pi, P3 TO MX 3HaueHUs UCHOJB3YIOTCS IS
pacyeTa TEIUIOBOM JHEPruuM B COOTBETCTBYIOIIECH cucteme. B ciydae eciu naT4vKyd JaBiCHUS HE
YCTAHOBJIEHBI UCIOJIB3YETCSl OTOBOpHOE 3HaueHue «Prl nmor» wnm HauvansHOe «Prl Haw». mopsgok
MOJICTAHOBKY 3HAYCHUH JJABJICHUI IS pacueTa TeIUIOBOM dHEpruM ykazaH B Tadmuie Tadruya 30.

1.5.3.6. Mounrax snexrpudeckoit cxemsl (Moaupuxaius CT 10 K-M).

MoHTaX U MOAKIIIOYEHHE TEIJIOCUETUYHUKA JODKEH BBIIOIHATHCS TIATENbHO, KBAIU(DUIMPOBAHHBIM
nepcoHaioM. Beraucnurens teroBor sHeprum BTD-1 B mommdukammum terocuerunka CT-10 K-M
MO3BOJISIET BECTH YYeT TEIUIOBOM SHEpruM IO BBIOpaHHOW cXxeMme TemlocHabkeHus. Bo3moxHble
BapHaHThl HCIOJB3YEMBIX CXeM yKa3aHsl B Tabmune Tabnmma 15. IlogkimroueHue TEpBUYHBIX
npeoOpa3oBaresiell pacxoia, TeMIepaTyphl, IaBJIEHUs, a TaKXKe BHEUIHEr0o MUTaHUA U IM(POBOro
nHTepdeiica mokazano Ha Puc.12. HaznaueHne kiieMM BBIYUCIIHTENS YKa3aHo B Ta0ymie Tabnuma 14

A BHUMAHUE BAXKHO!

i Jlns oOecrieueHus mpaBHIIbHOKW padoThl Teriocuetyrka CT 10, mepen Hadaaom
dk JKCIUTyaTallid HEOOXOIUMO B KOH(MUTYpalMy BBIYUCIHMTENS HACTPOUTh BeCa HMMITYJIbCOB
"~ | BXOAHBIX KaHAJIOB B COOTBETCTBHH C BECAMH MMITYJIbCOB MOK/ITIOYAEMbIX K JAHHBIM KaHAIaM
pacxoJIoMEpoOB, a Tak)Xe BBIOpAaTh HEOOXOAMMBIM THI CHCTEMBl TEIUIOCHAOXKCHHS B

COOTBETCTBHUM C HCIIOJIb3YEMOI Ha 0OBEKTE.
f . (
!
—
/1
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141312111 wjofsl7le]ls4]32]1

+ - - + - + 1 - +

U NUTAHUS B A V3 V2 V1 T05P THOJJ
RS 485 KiaeMMHBIe coeTUHEHNS

Puc.12 Pacnosioxernue kiemm BTI-1 (moguduxanus CT 10 K-M)

Taoauna 14 HazHayenue KjIeMM BBIYHCIATEIA

Homep koHTakTa OnucaHue KOHTAKTA
; TepmonpeoOpazoBaTesib COMPOTUBICHUS (TIOJAIONIHIA TPYOOIIPOBO.T)
3 .
4 TepmornpeoOpazoBarenb CONPOTUBICHUS (0OpaTHBINA TPyOOIIPOBOI)
5 Hanpspxenne nuranus RS485 (VSS)
6 Wnrepdeiic RS485 (B)
7 Wutepdeiic RS485 (A)
8 Unrepdeiic RS485 (GND)
190 CueTuuK BOJBI HA CHCTEME OTOIUIeHHs - V1
E Cuetuuk Boasl Ha cucteme XBC wiu otoruienus - V2
12 Cueruuk Bojbl Ha cucteme ['BC (mogayva) - V3
15 HMnynbCHBIN BXOJ OT cueTunka annekTposHepruu - E (aisa K1, K2)
16 Cuetuuk Boasl Ha cucteme ' BC (oOparka) - V4 (s K3)
g TepmonpeobpaszoBateins conporusieHus ' BC

Taboauua 15. Cxemot usmepenus mennogoil Inepeuu

. JlonoJiHUTEIbHBbIE
Cxema u3MepeHUs TEMJIOBOIi IHEPTUH OnucaHue cxeMbl
AATYNKH
1. 3akpeiTas cucrema, pacxoaoMep Ha | CueTUYUKH BOJBI
nojaoIieM TpyoonpoBoje Vn-Vi V3, V3

TepmomnpeobpazoBaTenu

to/ th—1,
—{ :>—’ H to -1

dopmyna pacuera TEIIOBON SHEPTUM:
Q= Mnoux(hnon - h06p);
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2. 3akpbITasi cucrema, pacxogomep Ha | Jnsd 1-i cucremsl:

oOpaTHOM TpyOonpoBoje CueTunku BOJIbI Vs, V3
/), Tepwon
bnf . TepmonpeoOpa3zoBarenu
- th—t
to—to

M

dopMyIa pacuera TEIIOBON SHEPIHU:
Q:MOpr(hnop, - h06p);

3. OTkpobITas cucremMa Jns 1-1 cucremsr:
WV pasBopa CdeTunKu BOJIBI V3
e AT | Vi Vs
Vo-V,
TepmonpeobpazoBaTenu
to th—1
- (D)t L |
hed to—t2
te/
®dopmyna pacueTa TEIIOBOW SHEPTHH:
Q=MnonX*(Nnog — hx) = Mogp*(Nosp — hy);
4. TynukoBasi OTKpPbITasi CHCTEMA Jns 1-i cuctemsr:
CUeTynKy BOJIBI Vs, V3

» I: :: } M = vpasEopa VH - Vl
TepMOHpeo6pa30BaTeJIH
t th— 1

t, — mepemMbIuka
®opmyiia pacuera TeMIOBOW YHEPTUHU:

Q:Mnonx(hno,q — hy)

1.5.3.7. Mounrax s>nexkrpudeckoit cxembl (Moaudukarus CT 10 K).

MoOHTaX U MOAKIIIOYSHNE TEIIOCUYETYNKA JODKEH BBIOIHATHCS TIIATENHHO, KBATH(DUITMPOBAHHBIM
nepcoHajoM. Berumcaurens TtermioBoi sHeprun BTO-1 B moguduxammm temnocyerunka CT-10 K
MO3BOJISIET BECTH YyYeT TEIUIOBOM OSHEPrMM MO BBIOpAaHHOW CXeMe TerutocHaOXKeHus. Bo3mMoxHbIe
BapUaHThl HCIHOJB3YEMBIX CXeM yka3aHbl B Tabmune Tabnauma 17. IlogkimroueHue NEepBUYHBIX
npeoOpa3oBaresieil pacxofa, TEMIIEpaTyphl, ITAaBICHUS, a TaKXKe BHEUIHETO MUTAHUA W IM(PPOBOTO
unTepdeiica mokazano Ha Puc.13. HaznaueHue kieMM BBIYMCIHUTENS YKa3aHo B Tabnuie Tabnua 16

BHUMAHMUE BAYKHO!
I Jns obGecrieueHuss mpaBuinbHOM paboTel Terocderuynka CT 10, mepen Havamom
H JKCIUTyaTallid HEOOXOIMMO B KOH(MHUTypalW¥ BBIYHCIUTENS HACTPOUTH BECa HMITYJIIHCOB

BXOJHBIX KAHAJIOB B COOTBETCTBUH C BECAMH UMITYJIHCOB TOJIKJIFOYAEMBIX K JAHHBIM KaHajaM
pacxoJoMepoB, a TakKe BBIOpATh HEOOXOIWMBIM THII CHCTEMBI TEIIOCHAOKEHUS B
COOTBETCTBUM C HCIOJB3yeMOW Ha OOBEKTE.
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Puc.13 Pacnosioxenue kiemm BTI-1 (moguduxamus CT 10 K)

Taoauua 16 HazHayenue KjeMM BBIYHCIATEISA

Homep koHTakTa Onucanne KOHTaKTa
; TepmomnpeobpazoBaTesib CONMPOTUBICHUS (TTIOAIOIINNA TPYOOTIPOBO.)
3 .
4 TepmornpeoOpazoBarenb CONpOTUBIEHUS (0OpaTHBINA TPyOONIPOBO)
5 Hanpspxenne nuranus RS485 +5B(VSS)
6 WuTepdeiic RS485 (B)
7 Wutepdeiic RS485 (A)
8 Wurepdeiic RS485 - 5B (GND)
190 CueTunK BOABI Ha cucTeEME OTOILIeHUS - V1
E Cueruuk Boasl Ha cucteMe XBC unu otoruienus - V2
ii Cuerunk Bojsl Ha cucteme ' BC (momaqa) - V3
15 WmnynbcHbIM BXOJ OT cueTymnka 3iexTposneprun - E (st K1, K2)
16 Cuertuuk Bojbel Ha cucteme ['BC (o6patka) - V4 (mis K3)
1; TepmonpeobpazoBatens conpoTtusienus [ BC
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. JlonmoiHUTENBHBIE
Cxema u3MepeHns TENJIOBOH SHEPTUHU Onucanue cxembl
AATYUKHU
1. 3akpeiTas cucrema, pacxonomep Ha | CUETUMKHU BOJbI
MOIAFOIIIEM TPYOOIIPOBOJIC Vio—-V; Vs, V3, t3
TepmonpeobpazoBaTenu
4’@—' i -t
o/
i il
dopmyra pacueTa TETUIOBOM YHEPTHUH:
Q= Mnoux(hnop, - ho6p);
2. 3akpeiTasg cuctema, pacxomomep Ha | [ns 1-i cucreMsr:
oOpaTHOM TpyOompoBoOIE CUeTYynK BOJIBI Vs, V3, t3
Vo Vi
E/__= . TepmonpeobpaszoBatenu
th—t1
to—1t2
v/
(Ve '
®opmyiia pacuera TeIIOBON YHEPTHUU:
Q:Moﬁpx(hno,u, - h06p);
3. OTKpbITas cucTeMa Jns 1-i1 cucteMsbl:
L/ WV pasBopa CueTunKH BOJBI V3, 3
4,@H_L—’ | Va- vy
Vo -V,
TepmonpeobOpazoBaTenu
« f{ﬁ;:/ | mh
e to—1t2
tE/
dopmyna pacdyera TEIUIOBOM SHEPTUU:
Q:Mno,u,x(hno,q_ hy) — Mo6px(ho6p_ hy);
4. TynukoBasi OTKpBITasi CUCTEMA Jla 1-i cucremsl:
J CYeTYHKH BOJIBI Vs, V3, t3
4’®tn—, vpazﬁnpa VIT - Vl
TepmomnpeobpazoBaTenu
tE/ b
to — mepembIuka
®dopmyna pacdera TEIUIOBOIM SHEPTUU:
Q=Mros*(Nnos — hy)
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1.54. IlpaBwia ¥ NOPSIAOK MNPOBEPKH TEIUIOCUETYMKA TMEpe] DKCILTyaTalHen

(ompobOoBaHue).

Beruncnutens TteroBoit sHeprum BTD-1 mocraBnsiercss ¢ 3aBOJACKON KOH(UTYypanuend Tuma
CUCTEMBI 3aKpbITas, pPACXOAOMEp Ha I[OJade, Beca HMMIIYJbCOB BXOJHBIX KAHAJIOB BBIYUCIHUTEIS
ycraHoBieHb! 100 TUTpOB Ha UMITYJIBC.

[lepen HauanoM HSKCIUTyaTallMd HEOOXOIUMO HACTPOUTH KOH(MUTYPALMIO BBIYMCIUTENS TEIIOBOM
sHeprun BTO-1 ¢ momMormipio KOMIbIOTEpa BHUMATENbHO U3Yy4uB pazfien «lloMomip» mporpamMmMHOro
obecnieyenus [10 BTD unm aHanoruyHoro, UCIoib3yeMOoro JUIsl YCTaHOBKH ITapaMeTpoB, a Tak e pas3aert
1.6. Hactosmero PO B yacTu MoAKIIOUEHUS BBIUUCIUTENS K IEPCOHAIBHOMY KOMIIBIOTEDY.

B momudukarusax CT 10 Ku CT 10 K-M ecth BO3MOXXHOCTh YCTAHOBKH KOH(PHUTYpPAITUU C TIOMOIIBIO
KJIaBUATYypPbl BIYUCIUTEIS.

BHUMAHMUE BAKHO!

s obecrieueHust mpaBuibHOW paboTel Terutocyeruynka CT 10, mepen Havamom
IKCIUTyaTalliil HEOOXOIUMO B KOH(MUTYpallMu BBIYUCIUTENS HACTPOUTH BECa HMMITYJIHCOB
BXOJIHBIX KaHAJIOB B COOTBETCTBUU C BECAMU UMITYJIHCOB MOJKIIOYAEMBIX K JAHHBIM KaHAJIaM
pacxoOMepoB, a TaKKe BbIOPaTh HEOOXOIAMMBIM THUI CHCTEMBI TEIUIOCHAOXKEHUS B
COOTBETCTBHH C HCIIOJIB3YEMOI Ha OOBEKTE.

Ilpumep nacmpoiiku Konguzypauuu:
Hcxoonvie oannvie
Ha obvexme ona yuema mennosoti suepeuu na cucmemy ['BC ycmanoenen mennocuemuux CT 10

Mooughukayuu:
Tennocuemuux CT 10 I[IM
Boiuucnumenv mennosoti snepeuu BTO3-11114 M 1 wm.
Pacxooomep-cuemuux xonoonoii u eopsiweii 600vt BCO BU J[y40 2 wim.
Komnnexm mepmonpeobpazosameneii conpomuénenusi PT500 1 komnnexm.

IIpeoopazosamenu oasnenus [[JTBX 1-02-4..20mA-1,6-0,5 2uum.
Peznamenmuposannas memnepamypa xon00Hot 6006l 8 2padycos

Cucmema I'BC coomeemcmeyem omkpwvimou cucmeme menjiocHabocenus, BCO BU [[y40
NOCMABNAEMCs ¢ 8eCOM BbIXOOH020 umnynvca 10n/umn. Oannas ungopmayus ykazaHa Ha dmukKemke
pacxooomepa u 8 conpog8oOUMeNbHOU OOKYMEHMAayuu.

3asoockasn nacmpoiika coomeemcmayem muny cucmemvl «3aKpvblmas, pacxooomep Ha nooave» u
geca UMNYIbCO8 Ol 6X00HbIX Kananos 1001/umn, ycmaHoGNeHHAs memMnepamypa XoJI00HOU 800bl OJisl
OMKPLIMOU cucmemsl 32padycos.

s npasunvhoti pabomer mennocuemuuxa CT 10 neobxo0umo Hacmpoums KoH@UYpayuo
gvluucaumens mennogou snepauu BTO-1, 0na amoeo neobXo0umo nepegecmu nepekuoyamenb yYCmaHo8Ku
napamempos 6Hympu Kopnyca 8bl4uciumens 6 AKMusHoe NOa0diCeHUe, 0aee ¢ NOMOUWbIO NPOZPAMMHOZO
obecneyeHusi NOOKIIOUUMBCS NO Yugposomy unmepghericy K GblYUCIUMENIO, CUUMAMb KOHGUYPayuio
8bLIYUCTUMENS, OMKOPPEKMUPOBAMb He0OX00UMble NYHKMbL, 8 OAHHOM CIyddae YCMAaHO8UMDb

Tun cucmemsr «Omxpoimas 0OLIYHASLY

Bec umnynvca 1 pacxooomepa ycmanosumo 101/umn,

Bec umnynvca 2 pacxooomepa ycmanosums 101/umn,

Temnepamypy X0n00HOU 600bl YCMAHOBUMb 8 COOMEEMCMEUU C UCXOOHbIMU mpedosanuimu 8
2paoycoa.

Ilpouzeecmu 3anuce KoHQuzypayuu, cuumams 3aHO80, YOeOUMbCs, UMO KOHPUIypayus
NPAUILHO 3aNUCANACH, Nepesecmu NepekIioyamenb YCMaHo8KU NApAMempos 8 UCXOOHOe NON0MNHCEHUe,
OoKUpyrouee oanvHeliuiue UsMeHeHUss KOHpuaypayuu.

3arem HYXXHO MIPOBCPUTH NPABUIIBHOCTH MOHTAa>Xa B COOTBECTCTBUU C PO.
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BHUMAHME BAKHO!

Bo n3be:xanue BbIX01a 000py10BAHMS U3 CTPOSI, MOJAKJ/II0OYATEe BHELIHee MUTAHUE
TOJIbKO HA KJIEMMHHUKH, NPeIHA3HAYeHHbIE I MOJAK/II0YEeHUs] BHEIIHEr0 MUTAHMUS.

st BHemHero nmutanus Bpraucianteseil BTI-1 nonyckaercs mnoakjiIn04aTh
CTA0WIN3HPOBAHHBIE HCTOYHMKH NUTaHus 5B 1715 Bcex MoAupUKANMI TeMI10CYeTYHKA
CT 10 niam cTabWIN3upoBaHHBIN 010K NUTAHUS HaNpPsizkeHUe oT 9 10 24B s
Bbruncaureaid BTJ-11114 M u BTJ-11115 M, B cO0TBeTCTBYIOIIMH KJIEMMHHK.

IIpu noaKJIl0UYeHUM CeTeBOr0 NUTAHUS, OT HEro MUTAETCS KaKk HHTepdeiicHas YacTh
TAK M CaM BbIYUCJIUTEb IIPH ITOM MPOIJISIETCS CPOK CJIY:KObI BCTPOEHHOM O0aTapeu
NMATAHUS BLIYHCIUATEIA.

Ilepen noak/r0YeHHeM 0JI0KA MUTAHUS K BbIYMCJINTE/I0, HEO0X0IUMO NMPOBEPUTH
NOJISIPHOCTDH M HANIPSIZKEHHE BOJIbTMETPOM.

JJ1s MCKJII0YeHUs oMeX OT 0JI0Ka MUTAHUSA co0JII01aiTe TPeOOBaAHUS
NPOU3BOAUTE/ISI 0JIOKOB MUTAHUSA 0 MOAKII0YeHNIO (pa3oBoro nposoaa (L), HysieBoro
(N) u 3ammmTHOrO 3a3eMuenus (PE)

[Ipu ompoOOBaHMU TEIIOCUETYMKA IMPOBEPSIOT (DYHKIIMOHUPOBAHHUE 33JCHCTBOBAHHBIX KaHAJIOB
M3MEpEHUs pacxo/ia, TeMIIepPaTyphl.

Bo Bpems BBejieHUs B JICUCTBUE CYCTUYMKOB BOJBI (PACXOJOMEPOB-CUETUMKOB) YAaJICHUE BO3AyXa U
3aIMOJIHCHUC CUCTEMBI CJICAYCT BBIIOJHATH IMOCTCIICHHO, HE AOMMYCKasA r'MAPAaBIMYCCKUX yIapOB, KOTOPLIC
MOTYT BBI3BaTh MOBPEXKICHHE CUETYUKOB BOJIBI (PACX00MEPOB-CUETUMKOB).

TemocueTduk Ha4YMHAET pa60Ty C MOMCHTA OKOHYAHHsA BCE€X MOHTAXHBIX onepaunﬁ 1 Haydajia
HUPKYISIUU  TermoHocuTend. OnpoOoBaHHe TEIUIOCUETYMKA MPOBOASIT B pabo4yMX peKUMax, IMpU
KOTOpBIX H3MEpsAEMble NapaMeTpbl HaxoIATCS B Ipelenax [Iuana3oHoOB, YKa3aHHbIX B PO Ha
TEIUIOCUETUUK, B YCJIOBUSAX y3Jla ydeTa TEIUIOBOH HSHepruu. B cucTeMy MOAAOT TEIIOHOCUTENh WU
KOHTPOJUPYIOT IO IMOKa3aHUAM TCIUIOBBIYUCIIUTCIIA 3HAYCHHA TEILJIOBOU SHEPIruu, 06"beMa, pacxona,
TEMIIepaTyphbl U Pa3HOCTH TEMIIEPATYDP.

TemmocueTdnk CYUTAIOT PaOOTOCIIOCOOHBIM, €CIIM BBIMOJHSIOTCS — YCIOBHS PabOTOCIIOCOOHOCTH
KOKIOW €ro COCTaBHOW YacTH, a IMOKa3aHUS KOHTPOJHUPYEMBIX MMapaMeTPOB PAcXojla, TEeMIICPaTyphl H
Pa3HOCTH TEMIIEpaTyp YCTOWYMBBI U HAXOAATCS B IpejeiaxX IUana3oHOB MOKa3aHWH, yKa3aHHBIX B PO, u
MMOKA3aHUsI 3HAYCHUH TEIJIOBOM SHEPTHH U 00beMa YBEITUYUBAIOTCS B HAPACTAIOIIEM TTOPSIIKE.

1.6. DOxcrutyaranus TEIIOCYETUUKA.

1.6.1.  OOmue naHHBIE.

B npouiecce pabots! tremnocueturnka CT 10, 3HaueHUs perucTpupyeMbIxX mapaMeTpoB BEIBOJUTCS Ha
KHUJIKOKPUCTAIITMUECKUI SKpaH BBIUMCINTENS TemoBoil sHeprun BTO-1. MHankanus ocyuiecTsisercs B
BUIC HI/I(i)p 1 CUMBOJIOB HCIIOCPCACTBCHHO HA III/I(i)pOBI)IX 3HaKOMECTax TCIIJIOBBIYUCIUTEIISA, U C
MOMOIIBIO CHENMATbHBIX CUMBOJIOB yKa3aresiel B Buae «V» Ha CUMBOJIbHOE 0003HaueHHUE
0T06pa>1<aeMr,1x nmapaMETpOB YKA3aHHBIX Ha 9TUKCTKE BBIYHUCIIUTCIIA TEIIOBOM OHCPTHHU.

1.6.2. Nunukanums.

B pexume HMHIMKAIMM BBIYMCIMTENb BEIET OTOOPAKEHME PErUCTPUPYEMBIX IapaMeTpoB Ha
)KI/II[KOKpI/ICTaJ'IJ'II/ILIeCKI/Iﬁ HUHOIUKATOP. Pexum HWHAWKAOWUKW BBIYHUCIHTCIIA aKTUBHU3WPYCTCA HaXaTUEM Ha

KHOTIKH BBIYUCIIUTENS, U 110 UcTeueHuto 20 CEeKyH/ I, TTOCIIe MOCIEAHEr0 HaXKaTHs, TUCTICH racHET.
Nuaukanus BpIaucanTes e TenyioBoii 3neprun BTI-1 naa moandukanuu rengocyerunka CT-10 IIM npuBegena B
tabauuax Ta6mima 18 u Tadanma 19, nan moaupurkanmnu renjgocyerynka CT 10 K-M B Tabamnunax Taoauma 20 u

Tabmuma 21, s moaudukaruu CT 10 K B Tabnunax Tabnwma 22 u Tabmuima 23.
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Ta6auna 18. Unaukamus BTI-1 (Moauduxkamus CT 10 [IM) no npaBoii KHonKe

= = OcHoBHBIE MapaMeTpbl
= | E
E X E v % % % g g @ g{ g Cnen H3o6paxkenne
= = = = CHMMBOJI HHIUKAMH
= = . ARAR AL AR A4 .
=) =]
= |3 el e et
1. 1. | TeruoBas sHeprus HapaCTAKOITUM UTOTOM I'Kan G Neleteneteials
(nepBas cucrtema) CACR R R
| e
2. 2. | O6bem no pacxomomepy Vi(miepBasi cuctema) M, 1 5 E E
[ XL L]
3. 3. | O6wsem mo pacxomomepy Vo(mepsas cucrema) M, 2 [ E E E |
[7[_]@[]@[7[7[_]
4. 4. | O0wvem no pacxonomepy Vx(mepBas cucrema) M, 3 El' E E |
mﬂﬂDﬂﬂﬂm
5. 5. | Maccano pacxomomepy Vii(niepBasi cuctema) Mnraeg M
(°C.ar) Juuu
1
| DD[E]DIDDD
6. 6. | Maccamno pacxomomepy Vo(miepBas cuctema) Mnraeg MM
°C. ) oy
2
DD@DDE]DD
7. 7. | Maccamno pacxonomepy Vx(mepBas cucrema) MHraeg M
°C. ) gy
3
W)
8. 8. | Bpems paboThl y31a ydera MpHU HAJIMYUU OLIMOKH, H E M
KOTJ]a HE BBIYMCIISICTCS TETUIOBAst YHEPTHUS (CM. KOJBI \ oo )
omnooK), nepBasi cucrema mm[:][][:][_][_][_]
9. 9. | Kox ommOku (miepBas CHCTEMA) Err E - " 5 E E |
[7[_][][][][7[7[07]
10. TennoBast HEpPTUs HAPACTAIOIIUM UTOTOM I'Kam, 2¢ |[mAnnmmmnn
(BTOpas cucrema) lLl ooy |
o T )]
11. O0beM 1o mepBoOMy pacxoioMepy (BTopast CUCTEMA) M, 1,2¢ [ 5 E E I
mﬂ@@lﬂﬂ[_]
12. OG6BeM 10 BTOPOMyY pacxozomepy (BTopas cuctema) | M°, 2, 2¢ 5 E E |
Ll =0
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= = OcHoBHBIEC TapaMeTpPhI
= =
g A E v g % g @ g @ g @ ‘ Cnen N3o00paxenne
-g- = -g- = CHMBO.JI HHIMKAIMH
=4 =4
§ § Kan|°C @@Ei 3 |0mM5Ka| .
13 OO6BEM 110 TPETheMy PacxoIoMepy (BTopas cucrema) | M, 3, 2¢ M
L
[THHQHHQTT
15. Macca o pacxomomepy Vii(BTopas cuctema) MHUTAET aialxl
(°C, M%), v v Huu
e [jD@@IDDE]
16. Macca o pacxonomepy Vo(BTopasi cuCTEMA) Mnraeg M
(°C, M%) , Uy |
2% [Tﬂ@@DﬂﬂTT
17. Macca no pacxogomepy Vx(BTopasicucrema) MHUTaeT M
°C, M%), uuu |
2 [Tﬂ@@DﬂﬂTT
18. Bpemsi paboTel y31a ydera mpu Hamuuuud omwmoOkwy, | 2, 2¢ H E M
KOTJ]a HE BBIUMCIISCTCS TEIUIOBAst SHEPTHUs (CM. KOJbI - L
omuOO0K), BTOpast CUCTEMA mﬂm@mﬂmm
19. Kon ommbku (BTOpas cucreMa Err, 2¢ [ |
rop ey Errg 000
[ LG L) Joword
20. 10. | Ilevatp 3a OTUETHBIN MEPHUO/ TIO NTEPBOK cucTeMe * ¢ |
NEY .
[THDDDHHTT
21. 11. | [Teuats cyTouyHOrO OoTYeTa 32 (X) MOCIEAHUX JTHEH E E
10 MepBoii cucTeme * H
[THDDDHHTT
22. 12. | [Teuats yacoBoro otyeta 3a cyTku (X) AHEH Ha3zax E 3
10 MepBoii cucteme * H
[THDDDHHTW
23. [TeuaTs 3a OTUETHBIHN EPHOA IO BTOPOH cucteme * 2c (
I E L‘ L}
[THD@DHHTW
24. [Teuats cyrouHoro otyeta 3a (X) HOCIeIHUX JTHEH 2¢ E E
10 BTOpOii cucTeme * H L’
[THD@DHHTW
25. [Tewats yacoBoro orueta 3a (X) AHEN Ha3a[ O 2¢
BTOPOI1 cucreme * A E L‘ 3
[THD@DHHTT
26. | 13. | OGmee BpeMms pabOTHI y3J1a yuera 1

LH uJ
EEEINENE
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= = OcHoBHBIEC TapaMeTpPhI
ol ol
g3 g1 g % g g g g % %; Crien M306paskenne
-g- = -g- = CHMBO.JI HHIMKAIMH
= =
§ § Kan|°C @@EL 3 |OﬂlM5Ka| .
27 14. | Kox ommOKY TEMIOBBIYUCIUTEINS (armapaTHas Error E ol
ommoKa) crr L
LT e
28. 15. I[aTa [ i n I
L s
(OO )
28. | 16. | Bpows L nnnnnn
L
[_][_]DDE][_][T[_]
30. 17. | Uaaukarop mpoOTOKONA, CEPpUMHBIA HOMEp / aapec e Bainlala
Modbus ** I'Iu Li LS L
(T
(- ann
mn i L

)

* - mpolecc neyaTy aKTUBU3UPYETCS OJTHOBPEMEHHBIM Ha)KaTHEM JIBYX KHOIOK YIPaBJICHHUS.

**. [Iporokosi Modbus RTU aktuBupyercs nepekiodarenem J1(cMm. Puc.14), npu aTom Ha
HHIAKAaTOpe 0TOOpa3uThes mapametp “nl 234 «, rae 1-ungukatop nporokona modbus, a 234 cereBoii
HOMep nprbopa (3HaYeHHE 110 YMOJTYAHUIO)

BHUMAHUE BA’KHO!

[Tpu nepexarouenunn Ha Modbus RTU ¢yHKIMK cTaHAapTHOTO MPOTOKOJIA Mepeaadn

AAHHBIX HCAOCTYIIHBI.

ITpotoxon Modbus RTU mo3BoisieT CHUMATh TOJIBKO 3HAYEHUST HAKOMTUTEIbHBIX

CUETYMKOB HA MOMEHT OIpoca, APXUBBI JOCTYIHBI JUIsl YTEHUS TOJIBKO Yepe3 CTaHAapTHBIH
IIPOTOKOJI OOMEHa.

Ta6auna 19. Unaukanus BerayucanteaaBTI-1 (Moaudukauusa CT 10 IIM) no JeBoii KHONIKe

JlonoJiHuTeIbHbIE IApaMeTPhbl

= =

= =

= =

s <

S Ew g % % g g g %} @ Cren. H300pasxkenue

'g" = 'E" = CHMBOJI WHINMKAIIMH

i | @ = ®

=) =

> |* . e ol o oo

1. 1. | Temneparypa mnoaaromero TpybomnpoBona (mepsas | °C (M« AAAAM)
cuUcTema) H J Uy Ll

2. 2. | Temmeparypa oOpaTHOrO TpyOOompoBoaa (mepsas | °C GG
cuUcTema) Ul Uy

)
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JlonoJiHUTeIbHbIE IApaMeTPhbl

= =
= |5
x| Ew g % % g g % % @ Cuen. H306paxenne
'E‘ = 'E" = CHMBOJI WHIHKANHA
@ ®
2 ¢ &) e bl
3. 3. | Paznocts Temneparyp (mepBas cuctema) °C P {( AmAnn
J o uuuuu
[ LT )
4. 4. | TemnepaTypa X0JI0AHOM BOJIbI (IIEpBasi cCUCTEMA) °C [ ', E E 5 E E |
EOEERENE
5. Temmnepatypa mojaromero TpyoompoBoga (Bropas | °C, 2¢ M AMMhn
cucTema) JIE uuuuy
[ Ll L TTT
6. Temneparypa oOpatHoro Ttpybomposona (Bropas | °C, 2c ( E AMMhn
cucTema) gy |
[THD@DHHTW
1. Pasnocts Temneparyp (BTopas cucTeMa) °C, 2¢ MMM
P g Uy
[THD@DHHTW
8. TemmnepaTypa X0JI0AHON BOIbI (BTOpasi CUCTEMA) °C, 2c l_ ﬂ E 5 E E |
)
9. 5. | Pacxox (M°/4) mo mepBomy pacxomomepy (mepmas | 1 F } A
cucTeMa) L L WU
HEEEOEEEN
10. 6. | Pacxox (M°/4) mo BTOpoMy pacxomomepy (mepBas | 2 F } AR
cucTeMa) )L Ly )
[ LT )
11. 7. | Pacxon (M?’/q) o TpeTbeMy pacxomomepy (mepmas | 3 F } AR
cucTeMa) )L LUy
HEEEERNE
12. Pacxox (M°/4) mo mepBoMy pacxomomepy (Bropas | 1, 2c F } A
crcTema) L uuu
HEREnNEEN
13. Pacxox (M°/4) mo BTOpOMy pacxomomepy (Bropas | 2, 2¢ F } A
cucTema) ! L duu |
[ el L )
14. Pacxon (M3/q) o TpeTheMy pacxojaomepy (Bropas | 3, 2c F } M
CUCTEMA) ! L WUy |
[THDQH [
15. | 8. | Hasnenme 1, MIla (mepBas cucrema) [ _Annn
P r l T

EENIRRE
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= = JlonoTHUTE/ILHBIE TApaAMeTPbI
£x| £w g %} % g g g %} @ Cueun. U300pakenue
'E‘ = 'g‘ = CHMBOJI WHIHKANHA
o —C
2 ¢ &) e bl
16. 9. | Jlapnenue 2, MIIa (mepBas cucrema [ I
(e cncreny Pr2-0600
HEEEEEEE
17. Hasnenne 3, MIla (BTOpas cucreMa) P 3 _nAnnn
r (AR N NN
(TT11 )
18. JHasnenue 4, MIla (BTOpas cucrema) P Lf _ AR
r (NENN NN
(TT11 )
19. | 10. | *Bec ummynbca mepBOro cuerdyuka Bozbl (mepsas | 1 P, AMnn
cCUCTEMA) | L Luuy )
HEEEnEEE
20. | 11. | *Bec ummynbca BTOPOTO CUETYMKa BOJbI (mepBas | 2 'P, ez
CUCTEMA) | L Ly ‘
HEEEEREE
21. | 12. | *Bec ummynbca TpPEThero cyeTuyumka BoAbl (mepBas | 3 'P, ez
CUCTEMA) | L LUy ‘
HEEEEENE
22. *Bec uMIynbca MEepBOrO cyeTdyumka BoIbl (BTopas | 1, 2c 'P, ez
cCUCTEMA) | L UuUuu )
HEEEnEEE
23. *Bec ummynbca BTOPOro cuUeT4YHMKa BOJbI (BTOpas | 2, 2¢ 'P, AFAMAM
cUCTEMa) | L uuuy ‘
[ LI e o1 0
24, *Bec MMITylbca TPETHETO CUETYMKA BOABI (BTOpas | 3, 2c 'F“ AFAMAM
cUCTEMA) L duLy ‘
[THD@H er
25. | 13. | KommiekcHblil mapamerp: 3, 4 3HaKOMecTO (clieBa- S 5 S
Hanpaso) - Hu(ppoBoe 0003HAYEHUE TUIA CUCTEMBI B |': L L
IepBOM M BTOpOM cucreme, 5, 6 3HAKOMECTO -
TeKyllas TeMmIepaTrypa XOJOJHOW BOIbIl, 7 uU 8 DDDDDEDD
3HaKOMECTO - JIeHb OTYETHOro TMepHoja Juls
pacreqarox.
26. | 14. | Hampsixenwue MUTaHUSA 1 poBoi 4acTH b H ,: B xla]
BBIYUCIHATENS ** L
OO
Ilpumeuanue

* - gec umyvca modcem ovimo Kak 6 [1/umn] max u [umn/nj (0na Ultraflow) PL —iump/umn, PiL —
UM/l nePeKIIoUeHUe 6eca UMNYIbCOG 3A0AeMCsl ¢ NOMOWbIO KOMRbIOmepa.
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** - ¢ cyuae HeoOX00uMoOCmuU 3aMeHbl Oamapeu 3HaueHue HaAnPAMCeHUs Oyoem Muzamo U 6 NAMAMb
3anuwiemca Koo oumuodKu

Ta6auna 20. Ungukanus Beraucantesns BTI-1 (Moaudukanusa CT 10 K-M) no npaBoii KHONKe

ITapamerp

0 I = B
Ne @ .L':a =g = L:H‘ :%:H hEQ . '] ‘ Cren N300pakenne MHIANKANUH

n/n [L ‘JI\‘I I|l lL' oy LU L . (L) ‘L\H\"H\QJ CHMBOJI
@ e ®
parc |l 1 2 [ s Joro

1. TemuoBast aHeprus (HapacTarIUM UTOTOM) I'Kan [ w‘tﬂ‘ @ @ @ O @ ﬁ 8 E}
L, 'Jﬁ‘ 'M‘ )i “ " =,

MDDDDDGD

2. Temnepatypa B mojaromiemM TpyoonpoBoie °C | Ifﬁ; ﬁ ,L?*‘ ‘L‘%‘ ﬁ E E

L]

3. Temnepatypa B o6patHoM TpyOomnpoBoae™ °C E @ @ H O ﬁ E E
D’:‘,JJE‘ L0, LD,

4. | Pasnocrs emmeparyp* c [ P .;'? HE E B E}
DIDDDDBD

5. OGBEM IepBOTO PacxogoMepa M, 1 ﬁ % % ‘% .'!‘a 5 E
DD@DB@@B
6. | OGbeM BTOpOro pacxozomepa M, 2 [ F f L ) I= ‘7 5 8 E
DD@DB@@B
7. | O6bem Tpetsero pacxozomepa M, 3 [ .LJ % k 5 [ ;"L 5 E

R o “* |(Err 000
ERNENEET
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IHapamerp
SETnRnT

9. Cerepoil HOMep 1 Mapkep npoTokona ModBus RTU [ ]g: 53 i‘f B B BE BU \BD‘
GDDDDDGG

10. TemnoBast MOITHOCTb KBT kWh E »:Q @ O =T B B

U, LU, H h4.:‘7—‘? "L

ERETENEN

*

- OTCYTCTBYET JJis1 TYNMKOBO# cuctembl ' BC.

Tabauna 21. Unaukanus Bpraucanteiss BTI-1 (Moaudgukanus CT 10 K-M) mno JeBoii KHONKe

HapaMeTp
. =mFARn=
1. )i
- ({ BBABAA)
OO0
2. |B I |
o 2 BEBBEA
OO0
3. 3aBoJicKON HOMEp™ g i c? B B B B B
O
3 =
" | Renommayexowy amn pacwera renposott onepriat, | [gﬁ@w-ﬁﬁﬁl
oo 1 OGN OTKPATTA (0 TymKORER) EERAnEEN
cucreM. Ilo BUAaM CUCTEM — CM. OIIIIUU
NIpOrpaMMUpPOBaHUS.
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S. Pacxon mo BTopomy pacxomomepy (0OpaTHBIN M/4ac [ (@ [ [
TpyOOIIPOBO/T), UCTIOIB3YEMOMY JIJISl pacueTra H B E‘J 'ﬂ ) 5 B ﬁ
TeIuIa.

[Toxa3bIBaeTCs TONBKO JIsl OOBIYHON OTKPBITON DDDDBDDD
CUCTEMBI.
6. Bec umnynbca nepBoro cueT4mka BOJIbl a/umn [ 5 )@ @ @ .
-—L K | ‘l
w@w«aaﬁ
7. Bec umnynbsca BTOporo cueTurka BOJbl a/umn [ 0 @ O = 5 B ﬁ
1_‘ hl_j‘ |‘ | ‘ I [
8. Bec umnynbsca TpeThero cueT4rKa BOJIbl a/umn n @) (5 (5 (5
FEEEEETE
9. Bpems paboTsl y3ia yuera q I O @ @ O E B B
1_.\ ,f_“ |\ | I

10. | Bpems pa®oThl y311a ydera Ipyu HaJIM4UW OMMUOKH, | 9 (6 (@ 5 rb
KOTI'/la HE BBIYMCIIAETCS TEIIOBasi SDHEPTHsl (CM. E (] E‘J 'f‘? [ B B B
e EESEEANE

11. | KomruiekcHbIi mapaMeTp: 8 3HaAKOMECTO (clieBa- ) (5 (5] ; [ (0
HaIpaBo) — TeMIepaTypa XOJIOAHON BOJBI JIJIs B [ L‘J f‘? | [T (| 5
pacdera TeTUIOBOM SHEPTUHU B OTKPBITHIX CHCTEMAX,

5 3HakoMecTo — U pPoBOE 0003HAUCHUE THITA DDDDDDDD
CUCTEMBI (CM. ONIIMK IPOrPaMMHUPOBAHNSA)

Ta6auna 22. Unaukanus Beruucantenas BTI-1 (Moaudpukanusa CT 10 K) no npaBoii KHoONKe

z | @
E 2 E % Mapamerp cﬁfailtl);] H300paskenre MHINKALAA
1 1. zfgfg);;m SHeprus (HapacTaroUM Geal ( ; J.j “ﬁj E LDI i} 5 5 5
IDDDDDDE]
2. 2. Temmneparypa B rmojaromieM TpyoonpoBoe °C B ‘@ ﬁ,}; I 5 5 E
.‘J—' J—'w | " I
1]
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S m
: | 2

E C;’ E % IMapamerp cﬁqu:); HN300paxeHnne MHANKALIMHA
3. 3. TemmnepaTypa B 00patHOM TpyOOMpoBoIe™ °C 5 U_L;. ;_ .? ‘(I I,“I ,‘? I.T 5 5 5
| * | e
. a3HOCTh TEMIIEPATYP E u_yl L II ‘\I I.‘I ,‘% 5 5 5
| | | D0
. eMIIepaTypa ropssuct BoIbl || ‘LL'I L [ [ \‘. ."I % 5 5 5
,D@DHDDGD‘

6 O6beM nepBoro pacxoaomepa M, 1 = = [ [
' | ﬁﬁgiﬁﬁﬁﬁ
(L [ [o[eLsL ]

3
7. O6beM BTOPOTo pacxogomepa M, 2 @: C“EH ;_ .? ‘(I I,? “:Q:“ ‘Q“ 5 5
,Gﬂlﬂ@@@@,
3 - E——

O0Bem TpeTbero pacxonomepa M, 3 @: “ﬁ& . J_ .? “I I,T ILE?IT ;L?‘ 5 5
i 1 EEEEAAR
nekTpuyeckas sueprus 1 (tapud 1) KW,1 wJ:%I \'CEH ‘L.il [ ."I %] g ?‘ E 5
o O
Dnexrpuueckas dHeprus 2 (Tapud 2) KW, {;: }:‘I. :l ‘rlfl‘u ‘w'l I“ #:a‘ B B
i Sg,DmD@Q@DB,
" | versepromy cueranky bomst | HEERE 88
I — i ,Dﬂ@ﬂ@@@@,

. 0 OIIMOKH rror W= = j Il
EFFEREEE

OO0 e
* - OTCYTCTBYET JUis TynukoBoi cuctemsl I BC;

* - eClIi YyCTaHOBJIEH JBYXTapU(PHBINA PEKUM UHAUKALIMU JIEKTPOIHEPTUH.
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Ta6auna 23. Ungukanus Beraucantens BTI-1 (Moaudukamusa CT 10 K) no jeBoii KHONKe

2 IMapamerp
= é [\ = v - P - C
Emg | E o = ,:%,' ’7:.‘ :':f:' H “—’. iy et N300pakenne MHAUKAIUH
ZEg=| 2= . :‘—"‘——"——'—w'— . CHMBOJI
a 2
= o
e [l + [ 2] = Jee _
1. OO6beM 110 TpeThbeMy pacxoaoMepy (¢ v, 123 (o @ o B Bl
Lwaﬁaﬁ
YHETOM NPEKPALIEHUA paceTa npi | ELUL LU CL UL U
MIOHKEHUHU TEMIIEPATYyPhl TOPSUYEH BOJIBI) DG@BBB@D
*
S | BABAAA
3. 2. Bpewmst [ - ]
¢ HBBEEH
4, 3. 3aBOJCKON HOMEP™* [ g - ‘ B B B B E
r:a‘ :)
5. 4, Pacxon o nmepBoMy pacxoaomepy, mruac | [ 0 5 o )
UCTIOJIB3yEMOMY JUIS pacyeTa TeIIOBOM D.:a -:S‘ i, () 5 B E
SHEPTUU, BBIYUCIIAETCS KaXKAYI0 MUHYTY. - ’
[Toka3zpiBaeTCs AJ1s1 3aKPHITHIX U OOBIYHBIX [:]BDBBD[:]G
OTKPBITHIX (HE TYMUKOBBIX) cucteM. 1o
BUJIAM CHCTEM — CM. OTIIIHU
IPOrpaMMHUPOBAHUSI.
6. S. Pacxon o Bropomy pacxonomepy M°/4ac
(oOpatHbIif TPYOOTIPOBO.),
UCMOJIb3yeMOMY Ul pacyeTa TerJa.
[Toka3bIBaeTCs TONBKO JIsl OOBIYHOM
OTKPBITOM CUCTEMBI.
1. 6. Bec uMnynbca nepBoro cueTdyrnka BOJIbI J/uMI
. v V‘ J
DﬁDﬂm@@ﬂ
8. 7. Bec uminysibca BTOPOro CYETUHKA BOJIBI wamn | -:ﬁ‘ @ @ O g B E
0, 3, 13, 1,
9. 8. Bec nMmnynbca TpeTbero c4eT4ymKa BOJbl wamn | [ 5 0680 | ]
S8EEEH00
9. Bec umiynbca 4eTBEPTOro cyeTdnKa Boasl | /umn | |

Lﬁﬁﬁﬁqﬂﬁﬁ]
EERTEEEN
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10. Bec ummynbca anekTpocueTanka kWh 5 E :;‘ m f’ H B Bl
DD[]DDDDD |
11. 10. Bpewms pabotsl y3ma ydyeTa q E ;‘ '9 u L ) E B E
S S []BDGBD[D
. . € € | [0 (O (0] [O
oun, vorna e mwmenercx emnonas || (B0 G HH
sHeprusi (CM. KOJIbI OIITHOOK) g
. ] U . E]DDDD@E]E
| waonerpooneprmo 1 good
. ; U ' DD[]D[BDDD
. c 2
waorccpoeprmo AR558888
DDHDD@DH,
15. 12. Kommiekchsiit mapamerp: 7 u 8 laamE Daal =i
3HAKOMECTO (cneBa-HanvpaBo) — B :7 -E')‘ H .L‘.‘;ﬁ )
11080l SHEPTHM B OTKPHITHX CHTENAX, [EEREEEEE
5 3HakoMecTo — U pPoBOe 0003HAUCHUE
THIIA CUCTEMBI (CM. OIIUN
IPOrpaMMHUPOBAHHUS)
16. Temneparypa npekpalieHus: pacuera °C i
ropsiaeil BOIbI [ 9 \:; (Ll o e b
DIWDDDDW

* - ecnu maHHas QYHKIUS UCTIOIB3YETCS;
* - 3aBOJICKOM HOMEP yCTaHABIUBAETCS TOJIBKO Ha 3aBOJIE-U3TOTOBHUTETIE.

1.6.3. Hasznauenue QyHKIIMOHATBHBIX NIEpeKItouaTeneil Beranciautens BTO-1.

Jnst akTHBaLMM CEPBUCHBIX (YHKLMHA BBIYHUCIUTENS TeIuioBod sHeprun BTJ-1, BHyTpu Kkopmyca Ha
MeYaTHOH IJiaTe pacroyararTcs (QyHKIMOHATIbHBIE MEPEKII0YaTelH, TO3BOJISIONINE aKTHBUPOBATh TAKUE PEKUMEI,
KaK CEepBUCHBIH PEXHUM MOBEPKH BBIYUCIUTENS, PEXKUM CMEHBI ITPOTOKOJIOB 0OMEHA, PEXKUM 3aIlUTHl OT 3aIlHCH H
CTHPaHUs IaHHBIX BHYTPEHHETO apX1Ba, HAKOMUTEIbHBIX CYETYNKOB U KOH(HUTypaluy BBIYUCIATEIS.

Pacrnonosxenue (hyHKIIMOHAIBHBIX MEPeKIIoUYaTesei 1 Moau(UKaMi BEIUNCIIUTENCH TEIUIOBOM SHEPTUU
BT3-1 nokasansl Ha pucyHkax Puc.16, Puc.15, Puc.16. HasHauenust nepeximrodarencii yka3aHsl B TaOIumax
Tabnuua 24, Tadauna 25, Tadnuia 26.
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Puc.14. PacnoJio:kenue GyHKUMOHAIBbHBIX Nepekiaouarteseil BTI-1 (moaudukauus CT 10 IIM)

O0603HaueHUS:
1 — ®yaknuonansHbIe Iepekrouarenu J1, J2, J3, J4

Ta6auna 24. Haznayenne QyHKIHOHAJIBbHBIX nepekaoyaresieii BTI-1 (monudukanusa CT 10 ITM)

ITepexmtouarens | [lonoxenue | DyHkunu
J1 ON ITpotokon oomena Modbus RTU
IIporokon OFF Crannapthslif npotokos oomena «TM CTAHIAPT»
oOMeHa
J2 ON He ucnonw3yercs
PesepBHbIit OFF He ucnons3yercs
J3 ON Pexum noBepkH.
IToBepka OFF HopmanbHblii pesxuM paboThl BEIYUCIUTENS
1 ON PazpemieHo n3MeHeHne napaMeTpoB, CTUPAHUE ApXUBA U
Y eTAHOBKA HAKOIUTEJBHBIX CUCTUNKOB
MapAMETDOB OFF 3a0JI0KUPOBAaHO U3MEHEHHUE MTapaMeTPOB, CTUPAHUE apXUBA U
HAKOIUTEJBHBIX CUCTUNKOB

BHUMAHMUE BAKHO!
[Tpu HOpManbHOM pexuMe padoThl nepekiatodarend J3 u J4 NoMmKHBI HaXOIUTCS B
nonoxxenuu “OFF”.

50




PD 4218-016-18151455-2017

(epbucksii pasper —LAMOPEUKT
Pasver RS485 — ,

® — \ @
@ @
> | 5—/ ‘\H K7iemmHasg Ko/ooka

S 55— aamyukob

Lxarnep Tiob”
[xamnep “Ycm”

Puc.15. PacnoJio:xkenue GpyHKunoHaAbHBIX nepekaouyaresieid BTI-1 (moauduxauusa CT 10 K-M)

O06o03HaueHus:
@yHKIMoHaNbHbIE Nepexoyarenu «IIosy, «Yer»

Ta6auna 25. Haznayenune GpyHKIHOHAIBLHBIX nepekiaouatesaeii BTI-1 (monudpukanusa CT 10 K-

M)
Ilepexmouarens | [lonoxenne | @yHkum
«IToB» «1» Pexunm mosepku.
IToBepka «0» HopmainbeHbiii pexuM paboThl BEIYUCINTEIS
«I» Pa3penieHo u3MeHeHue napaMeTpoB, CTUpAaHUE apXHUBa U
Yc:(;Z;(T):Ka HAaKOIMTEJIbHBIX CYUCTYMKOB
IApAMETPOB «O» 3a0JI0KUPOBAaHO U3MEHEHHUE MTapaMeTPOB, CTUPAHUE APXUBA U
HAaKOIIMTEJIbHBIX CYETYMKOB

BHUMAHMHE BAYKHO!
[lpu HOpMmanmbHOM pexkuMme paboThl mepekimouaTenu «[loB» M «YcT»  TOIDKHBI
HaXOJUTCH B IOJI0XKeHu! “0”.
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Puc.16. Pacnosoxkenue GyHKIMOHAIBHBIX neperaryarTeneid BTI-1 (moqudukamusa CT 10 K)

O0603HaueHUS:
1 — OynknuonaneHeie nepexitouarenu J1, J2, J3, J4

Ta6uuna 26. Ha3nauenune QyHKIMOHAJIbHBIX Nepekiawyareieil BTI-1 (momudukanus CT 10 K)

Ilepexmouarens | [lonoxenne | @yHKmn
J1 «1» BxirodeH peskuM yCTaHOBKH ITapaMETPOB BPYUHYIO C KJIIaBUATYPbI
YcraHnoBka BBIYMCIIUTEIIS
napameTpo | «O» BbIKITIOYEH PEXHMM YCTaHOBKH IapaMETPOB BPYUHYIO C KIaBHaTypPbl
BPYUYHYIO BBIYHCITUTEIIS.
J2 «I» He ucnonssyercs
PesepBHbIit «0» He ncnons3yercs
J3 «I» Pa3penieno n3MeHeHue napaMeTpoB, CTUpAaHUE apXHBa U
YcraHoBka HAaKOIUTEJIbHBIX CYETYMKOB
apaMeTpoB ¢ | «O0» 3a0JI0KUPOBAaHO U3MEHEHHUE MTapaMeTPOB, CTUPAHUE apXUBA U
[IK HAKOIUTEIbHBIX CYETYNKOB
J4 «I» PexuM 1oBepKH.
IToBepka «0» HopMmanbHblii pesxuM paboThl BEIYUCIUTENS
BHUMAHMUE BAYKHO!

[Tpu HOpMaTEHOM pekrMe paboThI Mepekirodarenu J1, J2, J3, J4 momKHBI HaXOTUTCS
B ntoJjioxkenuu “0”.
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1.6.4. TlogkmioyeHwe K TMEPCOHATBFHOMY KOMIBIOTEPY M BHEIIHMM YCTpPOMCTBaM,
I1€YaTh.

Bce ycraHOBKHM, TeKyllMe JaHHBbIC, a TaK)Ke JIaHHbIE APXMBOB TEIUIOBBIYUCIUTEISI MOTYT OBITh
nepelaHbl Ha IEPCOHANTBHBIN KOMITBIOTEP WIH JPyrue ycTpolicTBa mo nudpoBomy uHTEphENCY.

BoruncnuTenu TeminoBOW 3HEPrUM B 3aBHUCUMOCTH OT MOAU(DHUKAIMM MOTYT OBITh CHAOXKEHBI
untepdeiicamu RS232, RS485, USB, Ethernet.

[TocnenoBarenbHbII HHTEP(EIC BEIUNCINUTENS UMEET KOHPHUTYPALIHIO:

Cxkopoctb 9600 601, 1 cTomm 6uUT 6€3 KOHTPOJIS YETHOCTH, O€3 KOHTPOJIS ITapUTETA.

[Ipu mOAKIIIOYEHUH K KOMIIBIOTEPY BHUMATEILHO O3HAKOMHUTECH ¢ TPEOOBaHUAMHU HacTosiero PO B
4acTU OCOOCHHOCTEH MOJKIIIOUEHUS K Pa3IMYHbIM MOAM(PUKALUUAM BeUUCIUTENeH. [ moaKiIroueHus
UCTIOJIL3YITE TpeoOpa3oBaTeNid ¢ TaIbBAHHYECKON Pa3BA3KOW M CTAOWMIM3UPOBAHHBIC OJOKH MHUTAHUS C
HANpsDKEHWEM, HE TPEBBIIIAIONUM JOMYCTUMOE HampsDKeHHe, s BBIOpaHHOM Mojauduxanuu
BBIYUCITUTES.

[Ipn noaxmouenun uepes USB k kommbrotepy, mpeaBapUTEIbHO HEOOXOJUMO YCTAaHOBHUTH Ha
KoMIbIOTep JnpaiiBepa BupTyanbHoro COM mopra. [[paiiBepa HOCTyNHBI JUIs CKayMBaHHUA Ha caite
npousBoauTenss Www.teplomer.net.

[Ipn HEOOXOAMMOCTH MOJKIIIOUEHHUS K KOMIIbIOTEpY uepe3 RS232, nmpu oTCyTCTBHHM B KOMIIBIOTEPE
COM mnopra, 11 noakiIr0ueHus uenoib3yercs nepexonanuk USB-COM.

BHUMAHMUE BAKHO!
[Tpy noKIFOUE€HNH BHEIIHETro OJI0Ka MUTAHUS COOJII0JaiiTe YKa3aHHYIO MOJIIPHOCTD.
[Tepen nonaueil HaNpsHKEHUS MUTAHUS, yOeIUTECh B IPABUIBHOCTH MOHTAXA.

BHUMAHMUME BAXKHO!

Hns  monkmouenus: Beruucautens BT3-1K1 uw BT3-1KIM x COM  mopry
KOMITIBIOTEpa, MOJIeMa WM IpeoOpas3oBareiss HHTEPEcOB HEOOXOIUMO HCIONb30BATh
CHenuaIbHbIN onTopas3Bs3annbiil kabens KBTO, 3aka3zpiBaeMblil 0TIETBHO.

Hoakarouenune 6e3 kadeast KBTD mMoxeT npuBe3TH K NOBPEKACHUIO 000PY10BAHHA.

BHUMAHME BAKHO!

Bo u3bexanue Bpixoma 000py10BaHUs U3 CTPOS, MTOAKIIOUANTE BHEIITHEE TUTAHUE
TOJIBKO Ha KJIEMMHUKH, MPETHA3HAYCHHBIE IS TOAKIIOUCHUS BHEIITHETO TTUTaHUSI.

Jlns BHemHero nutanus Beruncaureneid BTO-1 nomyckaercs noakitoyaTh
CTaOWIN3UPOBAHHBIE UCTOUHUKU NUTaHus SB s Bcex monuduxanumii rermocuerynka CT 10
WM CTa0MIIM3UPOBAHHBIN OJIOK MUTaHUS HampsbkeHue oT 9 o 24B nns Beraucnurenii BTO-
11114 M u BTD2-11115 M, B COOTBETCTBYIOIINN KIIEMMHHK.

[Ipu moAKIIOYEHNUN CETEBOTO MUTAHUS, OT HETO MUTAETCsl Kak HHTep(delicHas 4acTh TaK U
caM BBIYHMCIIUTEIb TIPH 3TOM IIPOJIISIETCSI CPOK CIIYKOBI BCTPOCHHOU OaTapeu MUTaHUS
BBIYHMCIIUTEIIS.

[Tepen moakiroueHrem OJI0Ka MATAHUS K BEIUUCITUTENIO, HEOOXOIUMO TTPOBEPUTH
MOJISIPHOCTD U HAIIPSIKEHUE BOJIBTMETPOM.

Jlig uckItoueHus moMex oT OJ0Ka MUTaHUs coOMo1aliTe TpeOOBAHUS TPOU3BOAUTENS
0JI0KOB MUTaHUA MO MOAKIIOUEHHI0 (ha3oBoro nposoaa (L), Hynesoro (N) u 3amuTHOrO
3azemicnus (PE)

BHUMAHMUE BAYKHO!
Jliis HajexxHO#M paboThl mHTEpdeiica RS485, st MoAKITFOYeHUS TPUMEHSITE
CreNUaIM3UPOBaHHbIN Kadesb it RS485 (Buras napa KUITOB, BELDEN).

[To xpasiM MPOTSKEHHOW JTMHUM HEOOXOIMMO YCTAHOBUTDH PE3UCTOPBI-TEPMUHATOPHI 120
Om
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Ha caiite www.teplomer.net gocTynmHo aBa BHAa HPOrPaMMHOTO OOeCTeUeHHs i pabOThI C
BBIYHCITUTENIEM:

- IO BT?D. IlporpamMHoe obecneueHue, IMO3BOJIIONIEE MPOBOANUTH YCTAaHOBKY KOH(UTYpaIUH
BBIYHCIIUTENS, CEPBUCHBIC (DYHKIUU OOHYJICHUS HAKOMUTEIHHBIX CUCTYMKOB (MHHUIIUATH3AINS ), OUHCTKY
apxuBa, YCTAaHOBKY JIaThl U BPEMEHHU.

- baza pgaHHBIX Y3J10B Yy4YeTa TemaoBoi JHeprum. IIporpammHoe oOecriedeHue s
aucrneryepusaul 00bEeKTOB y4eTa TeruioBoil sHepruu. OO0nazaeT BO3MOXKHOCTAMU aBTOMAaTHYECKOTO
YTCHHSI apXHBa MO PACIHCAHUIO C OOJBIIOTO YHCIA YAAICHHBIX OOBEKTOB, Yepe3 Pa3IMUHBbIC KAHAIBI
CBs3H, ¢ GOPMUPOBAHUEM HENPEPHIBHOM 0a3bl JAHHBIX U MOCIEAYIOUICH MMeYaThio.

WHCTpyKIMs 110 HACTPOWKE MPOrpaMMHOT0 00eCIIeueHHs, IOCTYIHA Ha caiite Www.teplomer.net

[Tognepxka mnpoTOoKONOB oOMeHa ¢ BbluucauTessMd BTD-1  BkimoueHa B OOJBIIMHCTBO
COBPEMEHHBIX CHCTEM AHUCIICTYCPU3ANNNA CTOPOHHUX IMPOU3BOJUTENICH, YTO MO3BOJSICT PEIINTh 3aJa4u
JUCTeTYepU3aliy J00BIX MacIiTaboB.

Bpruuciurenn BTO-11114 M, BTO-11115 M, BTO-1K1M, BT32-1K2M kpome crangapTHOTO
MIPOTOKOJIa OOMEHa HWMEIOT BO3MOXKHOCTH TEPEKIIOYCHHUS Ha JIOMOJHUTEIBHBIA MPOTOKOI OOMEHa
nanabiva Modbus RTU, manHbli mpoTokon oOMeHa moaaepskuBaetcs 060t SCADA cucremoii, u
MO3BOJISIET JIETKO TOJKIIOYUTH 00OPYOBAHHUE B CUCTEMY.

Pesxum Modbus RTU aktusupyetces nepeximouarenem J1 (s BTD-11114 M u BTD-11115 M), unu ¢
nomoltipio nporpamMHoro obecreuenust «Kounduryparop Modbusy (st BTDO-1K1IM u BTD-1K2M),
JOCTYIIHOTO Ha caiTe MNpPOW3BOAMUTENS, MPU OSTOM Ha JAuciiee OyaeT OTOOpakeH CepUNHBIMN
Homep/cereBoit Homep Modbus u unarkarop npotokosia N0 —TM cranaapt, n1 —Modbus RTU

Cwmena cereBoro aapeca Modbus npousBoautcst mporpammoii «Kouduryparop Modbusy.

BHUMAHHUE BAKHO!

ITporoxkonr Modbus RTU 1o3BojIsIET CYMTHIBATH TOJBKO 3HAYCHHS HAKOIMUTEIBHBIX
CYETUMKOB HA MOMEHT OIPOCA U JJAHHBIE COCTOSHUA NMPUOOpa HAa MOMEHT OIpoca.

ApxwuHble naHHbie uepe3 Modbus HemocTyHbI.

B wmomudukammmum CT 10 IIM, uwudpoBoii wunTepdeiic mnepeqayd TaHHBIX BBIHECEH Ha
JIOTIOJTHUTENbHBIE CHEMHBIE MOJYJH, MO3BOJSIONINE COOMpATh Pa3IMYHbIE CUCTEMBbI COOpa JaHHBIX Ha
6a3e untepdeiicoB RS232, RS485, USB, GSM, Ethernet. Omnucanue Momysei mpeacTaBieHo B TaOIUIE
5 macrosmero PD. B 3aBucHMOCTH OT MOIU(HUKAIMKA MOAYJIEH BO3MOKHO HCIIOJIHEHHE KaK y3Ja CeTH C
ocHOBHbIM HHTepdeiicom RS485 tak m numo3a u ocHoBHbIM MHTepdelicom RS485 u ¢ omnum u3
nonoaHUTEIbHBIX HHTep(eiicoB RS232, USB, GSM, Ethernet. ITogo0Has koMIoHOBKa UHTEPEHCHBIX
MoOJyJe Mo3BosisieT ObICTpO M 0€3 JIOMOJIHUTENBHOTO O0OpYIOBaHMS  OpPraHU30BaTh CUCTEMY
LEHTPAIN30BaHHOTO cOOpa TaHHBIX.

Monynu, umetomue B cede 2 unTepdeiica (OCHOBHON U JOMONMHUTEIBHBIN), CIIOCOOHBI paboTaTh B
peXUMe MUTI03a, T.€. Yepe3 JOMOJHUTEIbHBIN HHTep(elc MOKHO ONpamIMBaTh KaKk caM BBIYUCIUTEIND C
YCTAQHOBJICHHBIM B HETO MOAYJIEM, TaK U JII0OOH JIpyroil mpubop MOJIKIOUYEHHBIH K HEMY 110 OCHOBHOMY
unTepdeiicy RS485

Pacneyatka Ha MaTrpuuHblii  EpPSON-coBMecTHMBIi NpUHTEp ¢ MOC/eI0BaTeJlbHBIM
HHTepPeiicom:

JanHas (yHKOMS JOCTYMHA Ha BBIYMCIUTENS TeruioBod sHeprun BTD-1  moaudpukanum
terutocueranka CT 10 [IM. [Monnep>kuBaeTcst meyats Ha MaTpudHbIi npuaTep EPSON LX300+.
[TedaTs Ha IPUHTEP BO3MOKHA IPU HAJIMYMU B BeIYMCIUTENE nHTepdeiicHoro moayns MCBII232 u
MTOAKJIIOUYEHHOTO BHEIITHETr0 OJI0Ka MUTaHus HHTepdeiica.
Jl7is meyaT OTYETOB HEOOXOAUMO COSAMHHUTD BBIYMCIUTEND C IPUHTEPOM C MOMOIIBI0 Kabenss RS232
DB9F-DB25M. N3roToBHUTh Kabelh MOKHO CAaMOCTOSITEIILHO, CXeMa Kadellsl T IPUHTEpa MPUBECHA B
Tabaune Tadauma 27.
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DB9F DB25M
2 2
3 3
4 6
5 7
7 5,20
8 4

B npuHTEpe yCTaHOBUTH CIEAYIONINE TapaMeTphl, MpuBeAeHHbIe B Tabmuie 19 (na npumepe EPSON
LX 300+). HacTpoiiku ycTaHaBIMBAIOTCS B CEPBHCHOM MEHIO IIPUHTEPA

Taoauna 28. llapamerps HacTpoiiku EPSON L X300+

ITapameTp 3HauyeHue
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

JUia medaTd OTYETOB HEOOXOIMMO HakKaTHEM IpaBOil KHONKM Ha TEIUIOBBIYUCIUTENE BBIOpATh
HEOOXOAMMBIN BU pacniedaTk (cM. tabmuma Tabmuma 19 Hactosmero PD), mocie dero akTHBHPOBATH
PeKUM Te4aTh OJHOBPEMEHHBIM HakaTMeM (B TEYEHMH, NMPUMEPHO, 1-2 CeKyHa) OOOMX KHOIOK
YIPaBIEHUS TETNIOBBIYUCIUTEIEM.

[TocnenoBaTenbHOCTh paOOTHI TEIUIOBBIYUCIUTENS MTOCIE 3TOW ONepalny pa3inyHa:

- npu BbIOOpE pacmeyaTKd 3a OTUETHBIM IepHoJ IeyaThb HauuHaercs cpa3y. dopmupyercs
pacrmeyaTka IMOCYTOYHOI'O pacHpeleleHus IapaMeTpoB TEIUIOBBIYMCINTENS 3a IOCIEAHUNA LIEJIbId
OTYeTHBIH mepuoa. Jlara OTYETHOro MeEpHoJa YCTaHABJIMBAECTCA IMpPH  NPOTrPaAMMHUPOBAHHUU
TEIUIOBBIYMCINTEN. Pacmeuarka COOEpXKHUT OCHOBHYK TaOJMIly, a TakXke JONOJHUTEIbHYIO
uHpOpMaLHI0, HEOOXOAUMYIO AJsl IMPEJOCTaBJIECHUS B TEIUIOCHAOXKAIOUIYI0 OpPraHM3allMI0 WM HHON
KOHTPOJIMPYIOIUI OpraH.

- TIpH BBIOOPE pacrievyaTky Mo CyTKaM MOcie aKTUBALUU PEeXUMa Me4aTH OJJHOBPEMEHHBIM Ha)kaTHEM
JBYX KHOIIOK Ha JUCIUJIEE TEIUIOBBIYUCIIUTENS MOSIBISIETCA LU(pa, ONpeaensonas, 3a CKOJIbKO JHeH
Ha3aJ, HauMHas C TeKyliero 1HsA, OyzaeT copMHpoBaH OTueT. V3MeHeHue TIyOMHBI pacreyaTKd
MIPOM3BOJIUTCS HA’KaTUEM MPaBOH (yBEIMUEHUE) UITH JIEBOH (YMEHbIIIEHNE) KHOMKH TETJIOBBIYMCIIUTEIS.

Hanpuwmep, npu Boi6ope nugpsl «1» Oyner pacnedaTana Tabauma U3 0JHONW CTPOKH, C TapaMeTpamMu
3a BUepalllHhEe CYTKH, a mpH BbiOope «30» - Ttabmuna u3 30 ctpok ¢ mapamerpamu 3a 30 cyTok Haszas,
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HAYMHAS C CETOAHSIIHEH NaThl. J[OMOTHUTENHHO B pacredaThiBaeMON TaOnuile (OpMHUpPYETCs CTpOKa
«Htoro».

[Tocre BBIOOpA TIIYOMHBI pacreyaTkd HEOOXOIMMO CHOBA OJHOBPEMEHHO Ha)kaTh 00€ KHOMKHU Ha
JUIEBOW MMaHEH TEIUIOBBIYMCIUTEIS, TIOCIIE YeT0 HAUMHASTCS BBIBO MH(OPMAIIMK HA TIPUHTED.

- IpU BBIOOpE pacneydarku Mo 4yacam, JCHCTBHUS aHAJIOTMYHBI pacrleyaTke Mo CyTKaM, OMHCAHHOW B
mpenpayineM ad3aie, 3a MCKIIOYEHHEM TOro, YTO MPU JAHHOW pacredaTke (GOpMHpYyeTcs MmovacoBas
TabyMla 3a OJHU CYTKH, 3aJJaHHOE 4YHCIIO CYTOK Hazaj. Hampumep, mpu BeiOOpe TiyOMHBI pacreyaTKu
«1» Oyner chopMUPOBAH MMOYACOBOM OTYET 32 MPOIUIBIE CYTKH, «2» - 3a TO3aMpOILIbie, U T.1. B JaHHBIX
Tabiuiax Takxke 0yaer copmuponana crpoka «Htoroy.

1.6.5. VYcraHoBka napameTpos.
Ilepen wawasiom skcrutyatanum Teruiocdetdnka CT 10 HeoOXoauMO TpaBUIBLHO HACTPOUTH
KOH(UTYpaIMio BEIYUCIUTENS TEII0BOM sHeprun BTO-1.

BHUMAHMUE BAKHO!

s obecrieueHuss mpaBuibHOW paboTel Terutocyerynka CT 10, mepen Havamom
IKCIUTyaTalliil HEOOXOIUMO B KOH(MUTYpallMu BBIYHCIUTENS HACTPOUTH BECa HMMITYJIHCOB
BXOJIHBIX KaHAJIOB B COOTBETCTBUU C BeCAMU UMITYJIbCOB MOJKIIFOYAEMBIX K JJAHHBIM KaHaTaMm
pacxoOMepoB, a TaKKe BbIOPaTh HEOOXOAMMBIM THUI CHCTEMbl TEIUIOCHAOKEHHS B
COOTBETCTBHH C HCIIOJIB3YEMOIl Ha 0OBEKTE.

YcTaHOBKa TapaMeTpOB MPOM3BOAUTCS C TTOMOIIBIO KOMITbIOTEpa uepe3 nudpoBoil nHTEpdeiic.
[TporpamMmmMHOe oOecrieueHue it KOHPUTYpauu mprudopa JOCTYITHO Ha CalTe TPOU3BOAUTEIIS.

Jlnst Mmogudukanuii BeraucauTens TeriaoBoi sHeprun BTDO-1K1, BT3-1K2, BTD3-1K3, BTO-
1IKIM, BT2-1K2M, nonojHUTETBHO €CTh BO3MOXKHOCTh YCTAHOBKHU IMapaMETPOB BPYUHYIO C MOMOIIBIO
KHOIIOK KJIaBHATYpBhI, JaHHAs TIpolleaypa onucana B myHkre 1.6.5.2 u 1.6.5.3.

[Ipouenypa yCTaHOBKM TapaMETPOB B HOPMAJTBLHOM PEXKHUME PabOTHI BEIYUCITUTEINS OJIOKUPYETCS
COOTBETCTBYIOIIUM BBIKJIFOYATEIEM BHYTPH Kopmyca Berunciaurens BTO-1.

VYcraHaBIMBarOTCS BCE TapaMETPhbl, KPOME CEPUHHOT0 HOMepa, KOTOPHIN 33a/1a€TCs TOJIBKO OINH
pa3, pu IpOU3BOJICTBE.

Jlnst BXOJla B MIPOLIENYPY YCTAHOBKM HEOOXOAMMO YCTAHOBUTH IMEPEKII0UYATENb, Pa3pellaroiinii
W3MEHEHHUS MMapaMeTpoB B akTHBHOE nosnoxenue (On). [lanee, He0OX0IUMO BBIYUCIUTETH TOJIKIIOYUTH K
KOMITbIOTEpY uepe3 IudpoBoit uHTepdeiic, ¢ momoipio mporpammuoro obecrneuenus [10 BTD
HEOOXOJMMO CUMTATh YCTAHOBJIEHHYIO B BBIYHCIUTENE KOHQPHUTYpaIuio, BHECTH HEOOXOJAUMbIC
W3MEHEHUs, U TPOU3BECTH 3aMKUCh HOBBIX MAPAMETPOB.

[Tocne mporneaypbl yCTAaHOBKHU TMEPEKIIIOYaTeh yCTAHOBKU MapaMETpPOB HEOOXOIUMO BEPHYTH B
HCXOJIHOE COCTOSIHHE.

1.6.5.1. Tlopsanok ycranoku napametpoB BTO-1 (mogudukarus CT 10 [TM)

Bxoj B mporieypy yCTaHOBKH ITapaMeTpoB MPOU3BOIUTCS nepekiodareneM J4 (Puc.) nepeBogom
ero B moioxenue ON, mpu >ToM Ha qucruield OyneT BbIBOAUThCA Haanmuch, «SET PARSy,
CUTHAJIM3UpPYIOMas 00 AaKTUBAIMM pEXHMa YCTAHOBKH IapaMETPOB, B 3TOM PEXKUME HHIUKAIUS
MOKa3aHUN HE OCYIIECTBIISIETCA.

Uepes mudpoBoii uaTepdelic Mpou3BECTH YCTAHOBKY MapaMeTPOB CUCTEMBI | U 2, 3aTeM BEpHYThH
nepeksrouaTeshb J4 B MCXOIHOE COCTOSTHUE.

[lepeuens mporpaMMupyeMBbIX TapaMeTPOB MpuBeeH B Tadbnuie Tabmuia 29.

Taoauua 29. llporpamMupyeMblie NapaMeTpbl TEIVIOBbIYMCIUTEIS (JJIs1 KAXKI0# CHCTeMbl)

IlapameTpsbI Bo3MoOsKHBIE 3HAYEHHS M MHIMKALMSA HA npudope
1. Jlata 1 88.88.88 (umcio, mecsi, Tox)
2. Bpemst 2 88.88.88 (4, muH, c)
3. Bec ummynbca nepBoro c4eT4MKa BoAbL, J1/uMn (unm/i) | 0,1-1000 ¢ marom 0,1 (0,01-320,00 ¢ mrarom 0,01)
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4. Bec uMmysbca BTOPOIo CUETUMKA BOABI, JI/UMII (MIIM/JT)

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

5. Bec nmnynbca TpeThero C4eTYrKa BOJBI, JI/UMIT (MIIM/IT)

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

6. Tum cucreMsl

1-3akpbITas, pacxogomep Ha MOJTAFOTIEM
TPyOOIIPOBOJIE;
2-3aKphITas, pacxogomep Ha oOpaTHOM
TpyOOIIPOBOJE;

3-0TKphITass OObIYHAS (IUIsI pacueTa HCIOJIb3YIOTCS
JaHHBIE C JBYX pacxoJOMEpOB M TeMIeparypa
XOJIOAHOU BOBI);

4-TymuKoBas  OTKpBITas (TEpMOMETp OOpaTHOTO
TpyOONpoBOJa HE  HUCHOJB3YeTCS,  OTKIIOYCHA
WHIUKAINSA TeMIIepaTyphl B obpaTHOM
TpyOOIIPOBOIC).

7. JlBa 3HAauYCHUS TEMIEPATyphl XOJOJHOW  BOJIBI
Tx_nor(3mma),Tx_mor(;iero) mcmoip3yeMoil Iisi pacdera
TEIJIOBOM SHEPTHH B OTKPBITHIX CUCTEMaX, B CIydae, eClid
JIOTIOJTHUTENIBHBI ~ TEPMOMETpP HE HCIOJIB3YEeTCS  JUIS
M3MEPEHUsI TEMITEPATYPhI XOJIOTHON BOJIBI

1 - 20 °C ¢ marom oguH

8. PaGora 1o 2-M 3Ha4YEHUAM XOJIOIHOM BOJIbI

Ilepexon Ha COOTBETCTBYIOIIEE 3HAUCHUE XOJIOAHOU
BOJIbI B 3aBUCHMMOCTH OT BPEMCHHU roja.

9. JleHb OTYETHOTO Mepuoaa

1-31 ¢ marom 1

10. MuHuManbHbIA pacxoi Ijisl CACTEMBI, M/

ot 0 ¢ marom 0,01 (BBoauTCS B BUAE ITUGD)

11. MakcuManbHbli pacXo /IS CHCTEMbI, M /4

10 1500 ¢ marom 0,01 (BBoauTcs B Buze uudp)

12. Pa3nenenue pacuera Teruia npy HedaTaabHbIX
OILIMOKAaxX

IIpu BEIXOAE 32 TIpE/IEbl 3aJaHHBIX JUATa30HOB
Pa3HOCTH TeMIIepaTyp U pacxoja:

Onmist He yCTaHOBIIEHA: - MPOAOJDKEHUE CUeTa B
OOBIYHOM PEIKUME;

On1wist yCTaHOBJIEHA: - BO BpeMsl IEHCTBHS YKa3aHHBIX
OIMMOOK TETUIOBAs SHEPTHUS PACCUUTHIBACTCS U
COXPaHSETCS B APXUBE BHIYUCIUTENS B BUJIE
OTJIENHLHBIX 3HAUCHUH.

13. JloroBopHbI€ 3Ha4E€HUS TEMIIEPATYp U NaBJICHUN AJis
pacyeTa Macc TeIIOHOCUTEIS IJIs1 KaXKIIOM CHUCTEMBI:
Tulpor, Tn2nor, Tolgor, To2xor, Tx1mor, Tx2m0or
Prlmor, Pm2nor, Pol gor, Po2nor, Px1mgor, Px2nor

JLtst KK 10r0 mapamMeTpa MPUCYTCTBYET OMITUS
MIPUHYAUTEIHHOTO UCTIOIB30BaHUS JIOTOBOPHOTO
3HAYEHWsI, OTIHNSA JOCTYITHA B 3aBUCUMOCTH OT CHCTEMBI
TC

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

HpI/I HaCTpOﬁKC AOT'OBOPHBIX 3HAYCHUI TEMIICPATYpPbl U JABJICHUA MOXHO YCTAaHOBHUTH OIINHIO
NPUHYAUTCIIBHOTO MCIIOJIB30BAHUA  JOTOBOPHOI'0 3HAYCHHA, IPHU 3TOM B 3aBUCHUMOCTHU OT CHCTCMBI

TEIUTIOCHAOXKEHMsI, I pacdyeTa MacChl BOJABI OyneT

HCIIOJIB30BATHCA YCTAHOBJICHHOC OOTOBOPHOC

3HaYeHHUe JM0Oo HadaJIbHOC, IIpU 3TOM OCBO60)K,[[8.€TC$I COOTBeTCTBy'IOIJ_II/Iﬁ AAaTYUK JJI1I KOHTPOJIA

AOIOJHHUTECIIBHBIX ITapaMETpPOB,

HC OTHOCAIINXCA K pacucTy TEIIOBOM OHEPTUU W MACCbl BOJBI. B

Ta6nnue Ta6mz1ua 30 MNPUBCACHO COOTBETCTBUC IIOACTAHOBKH JOTOBOPHBIX MapaMETpOB IJId pacyeTa
MacCChI BOAbI B 3aBUCUMOCTH OT THIIA CUCTEMbI TEeII0CHAOKEHUS.

Ta6auna 30. Tadmua MoACTAHOBOK TeMIIEPaTyp U AaBJIeHHI NPU pacyeTe Macchl TENJIOHOCHTEJIst
(Ha npuMepe 1-i1 cUCTEMBI BIYHCJINTES, VIS BTOPOH AaHAJIOTHYHO)
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Bkn V Tolmor= Tnluau
Bkn vV V V | Tnl= Tnluay (ucm. 10T. 3Ha4. HE BO3MOXKHO)
Bbikn v vV v v | Tol=>Tolnor= Tolunau
Vo1 Bkn Vv v | Tolgor= Tolunau
Bkn vV vV Tol= Tolnay (ucm. A0r. 3Ha4. HE BO3MOXKHO)
Bbikn v vV Tx1=Tx1gor= Tx1Hau
Vx1 Boikn vV V | Tx1=Tx1nor(3uma)/ Tx1mor(;tero)
Bkn \V; vV Tx1gor= Tx1Hau
Bkn V V | Tx1gor(zuma)/ Tx1nor(iero)
Oonuust BoamoxHoCTb
NPUHYAUTEbHON | MCNONb30BaHMA Onumuu
HONCTAHOBKM B cUCTeMax [NocnegoBaTenbHOCTbL NOACTAHOBKM AABSIEHNA B
uo?oa OPHOTO TennocHabeHus pacyeT TEnmnoBon 3HEPIUN U MAcChl BOAbI
AaBNeHns 3n|s3oloo.|oT
Vi1 Bbikn V V V] v | Pul = Pnl gor = Pnl nau
n
Bkn vV | Vv Vv v | Pul nor = Pnl Hau
Vo1 Bbikn \V; \V/ vV v | Pol = Pol gor = Pol nau
o
Bkn \V; \V/ vV v | Pol nor = Pol nau
Vx1 Bbikn \V/ vV \V; v | Px1 mor = Px1 nau
X
Bkn v \V/ vV v | Px1 mor = Px1 nau
Tum cucreMsl TEINIOCHAOKEHUS:

3.1
3.0.
0.0.
O.T.

3akpbITasi pacxogomep Ha nogatollem Tpybonposoae
3akpbITasi pacxogoMep Ha 00paTHOM TPyOOIpoOBOE
OTkpbITas obblYHas
OTkpbiTas TynukoBas

BHUMAHMUE BAYKHO!
Hcrnonb30BaHWe NOTOBOPHBIX 3HAYCHUH TEMIIEPATYpbl B COOTBETCTBUH C JAHHOMN

Ta6J'II/IH€I\/'I HCIIOJIB3YCTCA TOJIBKO JJII pacdu€Ta MacCC TCIJIOHOCHUTEIA IO COOTBETCTBYHOIIHUM
BXOJaM OT CHCTUHMKOB BOJBI (paCXOI[OMepOB) " HC BJIMACT HA pacyCT TEIJIOBOM 3Hepl"I/II/I! HpI/I
OTCYTCTBHUU IOJAKIIIOYCHUA TCPMOMETPOB COIIPOTUBJICHHA B CXEMC U3MCPCHUA TEIJIOBOM
OHCPIUU BBIYUCIICHUC DHCPIUHN HEC HpOI/I3BO,[[I/ITC${!

JloroBopHbIE 3HA4YEHMsI TEMIIEPATypbl M JABJICHHS YCTaHABIMBAIOTCS B pPEXHME YCTAaHOBKH
[apaMeTpoB € MOMOIIbIO KOMIIBIOTEPA MOPSAIOK YCTAHOBKM MapaMEeTPOB yKa3aH BBIIIIE.
HavanpHble 3Ha4eHMsI JOTOBOPHBIX TEMIIEPATYp U JABJICHUM, yCTAHABIMBAEMbIE IIPHU IPOU3BOJCTBE

BBIYMCIIUTCIIA:

Tr_nor - 90 °C
To_por - 70 °C
Tx_nor - 70 °C
Tx_por(zuma) - 5 °C
Tx_por(zeto) - 15 °C
Onuuu NpuHYIUTEIHHOHN MOACTAaHOBKH JJOTOBOPHBIX 3HAYCHUN TEMIIEpaTyp U JaBJICHUH OTKIIOUEHBI

Pr_por — 1,6 Mma
Po_nor - 1,6 Mna
Px_gnor - 1,6 Mna

B ciydae HEKOppPEKTHBIX 3HAUEHUN H3MEPEHHOW TEMIIEpaTypbl M COOTBETCTBYIOLIETO JOTOBOPHOIO
3HaueHus Uil pacueta macchl Oepercs THau =4 °C mpu 3TOM Macca BOJbI OyAeT MakCUMallbHAsl U 10
3HA4YEHUIO PABHA IIPOUJICHHOMY 00BEMY.
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1.6.5.2. Tlopsamox ycranoBku napameTpoB BT3-1 (mogudukamms CT 10 K-M)

Bxon B mporenypy ycTaHOBKHM MapaMeTpOB MPOM3BOAMTCS MEPEBOJOM TEepeKItouaTens (Ixamepa)

«Ycer» B akTHBHOE TOJIOKEHHE «1». YCTaHOBKa MAHHOTO IEpeKtovaressi pa30ioKHpPYeT YCTaHOBKY

KoH(puUrypanuu depe3 nudpoBoii WHTEpPEic, a TakkKe BO3MOXKHOCTh BXOJa B PEXHM YCTaHOBKU

MapaMeTpoB BPYYHYHO C IIOMOIIBIO KJIABUATYphl BhIYHCIAUTENS. [locie 3aBeplieHHs YCTaHOBKH

napaMeTpoB HEOOXOJAMMO BEPHYTH MEPEKITIOYaTeNb «YCT» B mosiokeHue «0» OJIOKUpyroliee H3MCHEHUE
apaMeTPOB.

Iepexmrouenne Ha npotokoid ModbusRTU, u obGpatHo Ha cCTaHZApTHBIA MPOTOKOI OOMEHA
JaHHBIMHM, a TaKke cMeHa cereBoro aapeca Modbus npousBoautcs nporpammoit «Kouduryparop
Modbus» mocTymHoO# Ha caliTe IPOU3BOAUTEIIS.

YcTaHaBIMBAIOTCS BCE MApaMeTphl, 32 UCKIIOYCHHEM 3aBOJICKOr0 HOMepa, KOTOPBIA MOXET OBITh
3aHECEH TOJILKO OJIMH pa3, IPU MPOU3BOICTBE.

YcraHoBKa mapaMeTPOB BPYUYHYIO.

Jlnst BXoga B TIPOLIEAYPY YCTAHOBKH IapaMETPOB HEOOXOIMMO YCTAaHOBHUTH JDKaMIep «YCT» B
moJioxkeHue 1.

Jlis BXoJa B peXHM YCTaHOBKU MapaMETPOB BPYYHYIO HEOOXOAMMO yIEpKHBaThb 00€ KHOIKH
BBIYUCIIUTENSI B TE€UCHUE 5 CEKYH]l HaXaThIMH, MPU ATOM HA dKpaHe OyIeT OTOOpaKkaTbCs HAAMHUCH
«PYYH YCT», a HIKHSAA 4acTh AUCIUIes OyAeT 3amoiaHAThCs rajoykaMu. [1o okoHYaHUM 3amoIHEHUS
9KpaHa raJlIoYKaMu, BBIYUCIUTEIb [IEPEXOIUT B PEXKUM PYYHOU YCTAHOBKU I1APaMETPOB.

B arom pexume M3MeHeHUE MapaMeTpOB IMPOU3BOJIUTCS NPABOM KHONKOH «P>», a JeBOH «A» —
MEPEKIIFOUEHUE MEXKIY pEJaKTUPYEeMbIMH MapaMeTpaMu. BbpIxon W3 pexuMa peaakTUpOBaHUs
MPOUCXOJUT IO OKOHYAHUHU MPOJUCTHIBAHUS [TAPAMETPOB, IIPH 3TOM Ha JUCILICH BBIBOAUTCS CHMBOJ «—»,
BCE U3MEHEHHUS COXPAHSIOTCS U IPHOOP MEPEXOIUT B HOPMAIbHBIA PEKUM HHIUKAIIUH.

Ecnu He Haxxumath kHONKH Oosiee 50 CeKyH[, MPOU30iIeT aBTOMaTUYECKUN BBIXOJ U3 MPOLETYpHI
YCTaHOBKHU 0€3 COXpPAHEHUsI M3MEHEHHIA.

YcraHoBKa nNapaMeTpoOB NPH MOMOUIH KOMIIBIOTEPA.

YcranoBka TpeOyeMoil KoHGUTypalu mpuodopa Mpou3BOAUTCS Mpu oMoy nporpammsl 110 BT
U IIPU YCTAHOBKE JpKaMIlepa TEIJIOBBIYMCIUTENS «Y CT» B MOJOXKEHHE 1.

ITocne coeaunenus BblumMcnurens uvepe3 wuntepgeiic RS232 umm RS485, crnemyer 3amycTuTth
nporpammy 110 BTO.

BHUMAHMUE BAKHO!

Jnsa  nonkmouenus Beluucautens BT3-1K1 uw BT3-1KIM x COM  mnopry
KOMIIbIOTEpa, MOJleMa WIN TpeoOpazoBaTenss HHTep(eHcoB HEOOXOIUMO HCIOIb30BaTh
CrienMaIbHbIN onTopa3Bs3anHbiil kabens KBTD, 3aka3zpiBaeMblil OT/IETBHO.

Ioaxmouenne 0e3 kadeass KBTI mokeT npuBe3TH K NOBPEKICHUIO 000PY/I0BAHHUS.

BribpaB TpebyeMbie BU U MapaMmeTphbl CBSI3M HA HIDKHEH MaHeIH MpOrpaMMbl M HaXKaB KHOIKY
«Homep/Tun» Ha BepxHEW MaHeNH, NPOBEPUTh HAJIMYMUE CBSA3HM TEIJIOBBIYMCIUTENS C KOMIBIOTEPOM M
IIOCMOTPETH 3aBOJICKON HOMEP U THUII NOJAKJIIOUEHHOTO TeroBeluucauTens. Haxas kHonky «CocTosHue»
Ha BEpXHEM NaHeNHd, MOXHO IOCMOTPETh COCTOSHHME NpuOopa B HACTOAIIUNA MOMEHT (KOJIUYECTBO
SHEPTUH, TEMIIEPATypy B MOJAIOIIEM M 00paTHOM TPyOONpoBOJaX, HAOpaHHBIE 00BEMBI, KOJ| OLIUOKH).
HaxaB kHONIKY «ApXUBBD» Ha BEpXHEH MaHENIU, MOKHO IPOCMOTPETh CYTOUYHbIE, YACOBBIE M PAa3HOCTHBIE
apXUBHBIE JIaHHBIE TeIJIOBBIYMCIUTENS. [[Ms1 CMEHbl KOHQUTYpallMu cleayeT HakaTh KHOIKY
«Kondwurypanus» (oTodpasuTcs KOHPUTYyparusi B JaHHBIH MOMEHT) Ha BEpXHEW IaHeNTd, U3MCHHUTH B
OKOIIKaxX MPOrpaMMbl THI CUCTEMBI, Beca UMITYJIbCOB, TeMmneparypy XBC (TONbKO sl OTKPBITHIX THIIOB
cucrem). [lanee cienyer HaxaTh KHONKY «3anuch V», B OTKpBIBIIEMCS IepedyHE KOMaHJ, BBHIOpAThH
«KoHpurypanus» 1 moaATBEpAUTH HAYaJIo MPoIiecca CMEHbl KOH(PUTYPALUU TETUIOBBIUMCIUTETIS.

Hns monyuenust G6osnee moapoOHoW uHopmanuu o pabore c¢ mporpammoit ITO BTD crnemyer
MPOYNTATh PYKOBOJACTBO TIO IOJIb30BAaHHIO MPOTPAMMOM, Ha)XxaB KHOMKY «? - IloMoms» Ha BepxHEH
MaHEIH TPOTPAMMBI.
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YcTaHaBnuBaeMble TMapamMeTpbl W BO3MOXHBIC BapHaHTHI WX oToOpakeHuss Ha JKK-mHmmkarope
BBIYMCIIMTENIS NTpeCcTaBiIeHbI B Ta0aune Taoauua 31.

Taoauna 31.
ITapameTpsIl Bo3moskHbIe 3HAUEHHUS U MHIAUKALMS HA Ipudope
1. [Jata 1 88.88.88 (umcmo/mecsi/ron)
2. Bpems 2 88.88 (4/mMuH)
3. Bec ummynbcoB Cc1 1:10;100;1000
CUETUYUKOB BOJIBI C2 1:10;100;1000
C3 1,10;100;1000

6. Tun cucreMsl TYPE orlmo4

1-3akpeITas, pacxoaoMep Ha MOJAIOIIEM TPYOOIIPOBO/IE;
2-3aKpbITasi, pacxo0Mep Ha 00paTHOM TPyOOIIPOBO/IE

3-0TKpbITast OOBIYHAS (ISl pacdyeTa UCTIONB3YIOTCS  JaHHBIC C IBYX
pacxoIOMepoB U TeMIIepaTypa X0JI0JHON BOIbI)

4-TynuKoBas OTKPHITAs (TEPMOMETP OOPATHOTO TPYyOOIIPOBOIA HE
UCTIOJIB3YETCsI, OTKIIIOYCHA WHINKAIUS TEMIIEPaTyPbl B 0OpaTHOM

TpyOOIIPOBOJIE).
7. Temneparypa tc 88 (3nauenue Temmepatryps! 1-20°C ¢ marom o= rpamyc)
XOJIOAHOM BOABI (1151
cxeM 3 u 4)
8. CereBoil MPOTOKOI n8-88888
ModBus RTU

B Briuncaurene BTO-1K1M, BT2-1K2M B03M0KHO pOorpaMMHOE MEPEKIIOYEHUE Ha IPOTOKOJI
ModBus RTU, nannas ¢pyHKIHs M03BOJISIET HHTErprpoBath Teriocuetdnk B SCADA-cucremy ¢
noaaep:kkoii ModBus.

CereBoii HOMep oToOpakaeTcs Ha JucIUiee Mprudopa B BUJIE

n0-00123  nmns cranmaptHOro mpotokona rermnocueTdnkoB 3A0 «Temnomep» TM-crangapt

nl—_245 ans nporokona ModBus RTU

n0, nl - mpu3Hak akTuBHOTrO MpoTokona TM-cranaapt u ModBus RTU cooTBeTcTBEHHO.

245 - ampec ModBuUS yctanaBiarBaeTcs OTAETBHO B Anamna3oHe ot 1 g0 247. Ilpu obparieHun K
npubopy ¢ agpecom (0 KOMaHAy BOCIPUHUMAIOT BCE MPUOOPHI BHYTPHU CETH (IIIMPOKOBEIIATEIbHAS
MOCBLITKA).

BHUMAHUE!

BHUMAHMUE BAYKHO!
Ilocne mnporpaMMHUpOBaHHs IAPAMETPOB BBIUUCIUTENSA, CIEAYET IIEPECTaBUTh JHKaMIIep
«Ycr» B monoxkerue «0».
ITpu ucnonszoBanuu kadenst KBTD oTkimounTth kabeiab OT BBIYMCIUTENS MOCTE 3aBEPLICHUS
paboT, B MPOTUBHOM CJIy4ae MOKET IPOU30MTH MPEKIEBPEMEHHBIN pa3ps OaTapeun NUTaHus

1.6.5.3. Tlopsanok ycranoku napametpoB BTO-1 (mogudukamus CT 10 K)

VYcranoBka napaMeTpOB BBIYHUCIUTEIIA MOXKET IMPOU3BOJUTCA KaK C IMOMOINBKO KOMIIBIOTEPA, TaK U
BPYYHYIO C IMOMOMIIBIO KHOIIOK BBIYHCIIMTECIIA. VYcranaBanuBarOTCs BCE mapaMeTprl, 3a HCKIHOYCHHUEM
3aBOACKOIo HOMEPA, KOTOpLIﬁ MOKET OBITh 3aHECEH TOJIbKO OJIUH pa3, npru NpoOU3BOJACTBC.

YcTranoBka mapaMeTpoB BPYUYHYVIO.

Jlig BXoJa B MpoOLENypy YCTAHOBKHM IapaMeTpPOB BPYYHYK HEOOXOIAMMO Ha BpeMsl HE MeHee 3
CeKYHJl YCTaHOBUTH mepemMbluky J1 B momnokeHue 1.,3aTeM MepeMbluKy HY)KHO YCTaHOBHTH OOpaTHO B
noaoxenue 0.
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B aTroMm pexume M3MEHEHUE MapaMeTpOB IPOU3BOJIUTCS NPABONM KHONKON «P>», a JIeBOH «A» —
MEPEKIIOYECHNE MEXKIY PENAKTUPYEMbIMH IapaMeTpaMH. BbIXxox W3 pexnMa peJaKTHPOBAHMS
IIPOUCXOAUT 10 OKOHYAHUH IPOJIMCTBIBAHUS IAPAMETPOB, IIPU 3TOM BCE U3MEHEHMS COXPAHSIOTCA U
npuOOp MEePEeXOTUT B HOPMATIBHBIN PEXXUM UHIUKAIUH.
Ecnu He HaxxuMaTh KHONKU Oosiee 50 cekyH., MPOU30HIET aBTOMAaTHUECKUI BBIXOA U3 MPOLENYpHI
YCTaHOBKH 0e3 COXpaHEeHUsI H3MEHEeHUI.

YcTaHoBKA NapaMeTPOB NPH MOMOIIM KOMIIbIOTEPA.

Jlig BXoga B MpoLENypy YCTaHOBKM IapaMETpOB € MOMOIIBI0 KOMIBIOTEpa HEOOXOAUMO
YCTAHOBUTbH MepeMbIuKy J3 B mosjoxenue 1.

ITocne coemunenus BTD-1K1 uepes unrepdeiic RS232 mmm RS485 (mms BTD-1K2 u BTD-1K3),
cienyer 3amyctuth mnporpammy [1O BTD, cuuTarh yCTaHOBJICHHYIO KOH(HTypanuio, BHECTH
He00X0IMMbIE U3MEHEHHUS, IPOU3BECTHU 3aMIUCh HOBOW KOH(MUTYPALIUH B BHIYUCITUTEb.

[Tocne ycTaHOBKM MapamMeTpoB (CMEHbI KOH(PUTYpallUK) NEPEMbIUKY HYKHO YCTaHOBUTH OOpaTHO B
nosioxkenue 0.

BHUMAHMUE BAYKHO!

Hns  monkmouenus: Beruucnutens BT3-1K1 uw BT3-1KIM x COM  mopry
KOMIIBIOTEpa, MOJeMa WM IpeoOpa3zoBaresss HHTepdeicoB HEOOXOAUMO HCIOIb30BATH
CreLMalbHbINA onTopa3Ba3aHHblil kabens KBTD, 3aka3piBaeMblil OTIEIBHO.

Hoaxmouenne 6e3 kadeass KBTI mokeT npuBe3TH K NOBpeXK/IeHUIO 000PY/I0BAHHUS.

YcTaHaBiMBaeMbIe IMapaMeTpbl W BO3MOXKHBIC BapwaHTHI WX oToOpaxkeHus Ha JKK-mHmmkarope
npudopoB BTD-K1, BTD-1 K2 npencrasnens! B Tadiuie Tadnuia 32.

Taéauna 32.
IMapameTpbi Bo3MoskHbIe 3HAYEeHHs M HHAUKALUS HA Mpudope
1. Jata 88.88.88 (umcnmo/mecs/rom)
2. Bpems 88.88  (u/mun)

1:10:100;1000
1:10;100;1000

3. Bec HUMITYJIbCOB CUCTUHNKOB
BOJBI U DJICKTPUYCCTBA

200 - 2000 umn/xkBty ¢ marom 50 *
1:10;100;1000 **

1

2

C1

C2

C3 1;10;100;1000
C4

C 4

2

4. Hannuwne aByx Tapu¢oB Ha TAR 1 (npu Hanuuuu AByX Tapudos) *

ANEKTPOIHEPTUIO 2 TAR O (mpu orcyrcTBUM BTOpOro Tapuga) *
>. Bpewst nasana AeicTus t1l 88.88 (3nauenue - u/MuH) *

nepsoro Tapuga

Bpews natania AeHCTBHA t?2 88.88 (3HaueHue - u/MuH) *

BTOpOro Tapuda

6. Tum cuctembl TYPE or1lmo4

1-3akpbITas, pacxogoMep Ha MoAaoIIeM TPYOOIpoBO/IE;
2-3aKphITasi, pacxoJoMep Ha 00paTHOM TPyOOIIPOBO/IC;

3-0TKpHhITast OObIYHAA (17151 pacyeTa UCIOIb3YIOTCS  JaHHBIE C IBYX
pPacxoJOMEpOB M TEMIIepaTypa XOJIOTHOH BOJIbI);

4-TynuKoBasi OTKPBITas (TEPMOMETP OOPAaTHOTO TPyOOIpoOBOIa HE
UCTIOJIb3YeTCsl, OTKIIIOYEHA MHIMKAIUS TeMIIepaTyphl B 00paTHOM
TpyOOTIpOBOIE).

7. TemnepaTypa XOJI0AHON BOBI

(115 cxen 3 1 4) tc 88 (3nauenue Temmeparypsl 1-20 °C ¢ marom oauH rpauyc)
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ITapameTpsl Bo3mo:xHbIe 3HAYeHHS M HHAMKAIIUS HA Ipudope

&. HeoOxomuMocTh
OrpaHHYEHUS pacyera o0bemMa OI'P
FOpSI‘-IGI/I BOJAbBI B 3aBUCUMOCTHU OT
TEMIIEPATYPhI

O wm 1*

9. Temnepatypa ropsiueit BoJibl
(ecau HEOOXOAMMOCTh th
orpaHuueHus - 1)

88 (3nauenue Temmnepatypsl 30-60 °C c marom oauH rpamyc) *

* - tonsko i1 BTO-1K1, BTD-1K2;
** - tonpko st BTD-1K3.

BHUMAHMUE BAXKHO!

[Ipu wucnonb3oBaHMKM TpuOOpa B OTKPHITOM CHCTEME TeIIOCHAOXKEeHHs, Beca
UMITYJIbCOB CUETYMKOB BOJIBI, PACIIOJIOKCHHBIX Ha NPSIMOM M OOpaTHOM TPYyOOINpOBOIAX,
JIOJKHBI OBITH OJTMHAKOBBI

1.6.6. ApxuBanus JaHHBIX.

Beruncaurens TernoBoi sHepruu BTO-1 uMeer BCTpOSHHYIO SHEPrOHE3aBUCHMYIO TTAMSTH IS
XpaHCHUA apXUBHBIX JaHHBIX. ApXI/IBaHI/Iﬂ AAaHHBIX BCACTCA IMOYaCOBast, IOCYTOYHAA U ITIOMCCAIHAd.
ApxuB npeacTaBisieT co00H KOIbLEBOW Ha0Op 3alUCEeM, T.€. [1OCIIE 3all0JIHEHUS TaMSITH, OTBEAEHHOM JUIs
XpaHEHHs JaHHBIX apXHBa, IPOUCXOAUT MEPE3ankch paHee COXPAHEHHBIX TaHHBIX.

CuuTaTh apXUBHBIC JTAHHBIC MOKHO C MTOMOIIBIO TPOrPAMMHOT0 00ecredeHus yepe3 nuppoBoi
untepdeiic Berancautens BTI-1.

ApxuBupyeMble JaHHbIe puBeneHb! B Tabimnax Tadauna 33 -Tadauua 35

Tab6auna 33 ApxuBupyemsie n1anabie BTJ-1 (Moaudukanusa CT 10 IIM)

Ne
w/n ITapamerp Pacuu¢pposka napamerpa
1. | Tennosas sueprus, ['Kan 3HavyeHMe, MOTYyUYEHHOE 32 COOTBETCTBYIOIIUHN TIEPHO/I.
Yucio pa3psioB — Kak Ha MHIUKATOPE.
2. | Temmeparypa T, °C CpenHeB3BEIIEHHOE 3HaYEHHE 3a TEPHOJT
3. | Temnepatypa To, °C CpenHeB3BEIIEHHOE 3HAYCHHE 3a IEPHOJ]
4. | O6wem o pacxomomepy Vi, M° 3HaueHue, MOITYyYeHHOE 32 COOTBETCTBYIOIIUN EPUO.
Yucio pa3psioB — Kak Ha MHJIUKATOPE.
5. | O6Bem no pacxoxomepy Vo, m° 3HaueHue, MOITYyYeHHOE 32 COOTBETCTBYIOIIUN IEPUOI.
Yucio pa3psioB — Kak Ha MHIUKATOPE.
6. | O6bem o pacxomomepy VX, M° 3HaueHue, MOITYyYeHHOE 32 COOTBETCTBYIOIIUN IEPUO.
Yucio pa3psaoB - KaK Ha MHJIUKATOpe.
Macca no pacxonomepy Vi, T 3HaueHue, MOITYyYeHHOE 32 COOTBETCTBYIOIIUN IEPUO.
Yucio pa3psioB — Kak Ha MHIUKATOPE.
Macca no pacxonomepy Vo, T 3HaueHue, MoJy4eHHOE 3a COOTBETCTBYIOLIUI TEPUOI.
Yucio pa3psioB — Kak Ha MHIUKATOPE.
Macca o pacxogomepy VX, T 3HaueHue, MOJy4eHHOE 3a COOTBETCTBYIOLIHUI TEPUOI.
Yucio pa3psaoB - KaK Ha MHJIUKATOpe.
7. | Temneparypa Tx, °C CpenHee 3HaUeHNE 3a IEPUO
8. | Jasnenue Pn, MIla CpenHee 3HaYEHHE 3a IEPUOJT
10. | Jasnenue Po, MITa CpenHee 3HaAUCHUE 32 IEPUO]T
11. | Kox ommOku 3a JaHHBIN EpHO [Tpu Hanuuuu G6osee OHON OMKUOKU OJHOBPEMEHHO,
KOJIbl OIIMOOK CYMMUPYIOTCS
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Ne

wn ITapamerp Pacimmdposka napamerpa

12. | Bpewms aeiicTBus ommbOOK 3a JaHHBIN B munyrtax
HEepUOJI:

Tp — Bpems paOoThI y3i1a yuera

T — Bpems daTaabHON OMTHOKH - pacyeT YHEPruu MpeKpaIiacTcs

T 51 — OTCYTCTBHE CETEBOTO MUTAHUS Bpewmst Hanuuust curHaia OTCYTCTBUS CUTHAJIA
KOHTPOJISl MUTaHUA C pacxopomepa (A
moaudukarmii [1141M, TT151M)

T peB — Bpems cursaina pesepca Bpewmst Hannuust curHana pesepca ¢ pacxogomepa

TMUH — pacxoJ MEHbIIIE MUHUMAJIBHOTO B 3aBucuMOCTH OT yCTaHOBIIEHHON KOH(UTYpauu

Twmakc — pacxo/1 Bblllle MAaKCUMaJIBHOTO BbIuuciuTens «Pasznenenue pacuera Temia npu

Tremn — pa3auna remmnepatyp Menee 3°C | HedaTanbHBIX OLIHOKAX:
-HET: IaHHbIE BpeMeHa OINO0K He PUKCUPYIOTCH,
pacueT SHEPruH MPOA0IDKAETCS 0 OOBIYHON GopmyIie;
-J1a: BpeMeHa OIMO0K (PUKCUPYIOTCS, TEIIOBas
SHEPrus MPU NOSBICHUN OITHMOKH BBIUYUCIISCTCS U
aApXUBHUPYETCS OTACIBHO.

13. | TennoBas 3Heprus 3a BpeMs AeHCTBUS B 3aBucuMoOCTH OT yCTaHOBIIEHHON KOH(UTYpaLuu
OIMOOK 32 TaHHBIN TEPHO/: BbauciuTens «Pasznenenue pacuera Temnia npu
Qmax — terutoBas sHeprus 3a Tmakc HedaTaIbHBIX OIIHOKaX»:

Qmin — TerutoBast sHeprust 3a TMuH -HET: IaHHbIE BpeMeHa OINOOK He PUKCHPYIOTCS,

Qdt — TerunoBas sHeprus 3a Tremn pacueT S3HepruM MpoaoJDKaeTCs o 00BIYHOM popmyie;
-J1a: BpeMeHa OmMUO0K (PUKCUPYIOTCS, TETJIOBas
SHEprus Mpu NOABJICHUU OLIMOKH BBIUUCIIAETCS U
aApXUBHUPYETCS OTACIBHO.

14. | Undopmanus o nepenporpaMmmupoBanuu | Uucio, mecsl, rofx (3a nociaenHue 15
npubopa IepenporpaMMHpOBaHUil)

Tadoanua 34. ApxuBupyemsle 1anabie BTI-1 (Moagudukamusa CT 10 K-M)

Ne i/ ITapamerp IIpumeyanue
1 | Jara
2 | Bpems
3 | TerutoBast sueprus, I'Kan 3HaueHue, MOIYYEHHOE 3a COOTBETCTBYIOIIUI

HEPUO/L.

omudOK, MNpPH  KOTOPBIX
BBIYHCJIEHHE TENJI0OBOM JHEPIrum.

NpeKpamaercst

4 | Temnepatypa B nojatomieM Tpyoonposoze, °C CpenHeB3BELIEHHOE 3HAYEHHE 33 IEPHO]

5 | Temneparypa B o6parHoM TpyOompooe, °C CpeHeB3BelIeHHOE 3HAYCHHE 3a TIEPHO/T

6 | O6beM 10 IepBOMY PacxoaoMepy, M° 3HaveHue, MOJTYyYEHHOE 32 COOTBETCTBYIOIINI
MIEPHO/I.

7 | O6wem o BTopoMy pacxozomepy, M° 3HaveHue, MOJTYyYEHHOE 32 COOTBETCTBYIOIINI
MIEPHO/I.

8 | O6beM 10 TpeTheMy PacxomoMepy, M- 3HaveHue, MOJTYyYEHHOE 32 COOTBETCTBYIOIINI
MIEPHO/I.

9 | Kox ommOku 3a JaHHBIN IEpUOJ

10 | Hapabotka, 1

11 | Hapabotka c ommOKoH, 4

12 | Bpewms peiicTBust ommOKy 3a naHHbI nepuoa. das | [l 4acoBOro apxmBa — B MUHYTaX, JUIS

apXuBa 10 MECAIlaM — B YaCax UJIN JHIX.
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Ta6auua 35. Apxuupyemble 1annbie BTI-1 (Moaudukanusa CT 10 K)

= é a E é o
SR ERx IMapameTtp Ipumeuanue
ZE~ = E
= =
1 1 Tennosas sueprust, ['Kan 3HayeHue, MoJy4eHHOE 3a
COOTBETCTBYIOLIUHI IEPUOL
2 2 Temnepatypa B nogatoniem tpy6onposoje, °C | CpeHeB3BelIeHHOE 3HAU€HUE 32 IEPUOJL
3 3 Temmnepatypa B oOpatHom Tpybonposoe, °C | CpenHeB3BENICHHOE 3HAUCHUE 33 TIEPUOJT
4. 4. OGBeM MO MEPBOMY PACXOIOMEPY, M 3HaueHue, MOITyYeHHOE 32
COOTBETCTBYIOLIUHI IEPUOJT
5. 5. OGbeM Mo BTOPOMY PAacXoaoMepy, M° 3HaueHue, MOITyYeHHOE 32
COOTBETCTBYIOLIMHI NIEPUOLT
6. 6. OG6BeM M0 TPETheMY PACX0I0MEpY, M° 3HaueHue, MOITyYeHHOE 32
COOTBETCTBYIOUIUHI IEPUOJT
7. O6beM 1o YETBEPTOMY PacXoJ0MepPy 3HaueHue, MOJIy4eHHOE 32
COOTBETCTBYIOUIMHI IEPUOJT
7. O06beM 1o TpeThbeMy pacxoIOMepy € y4eTOM
MpeKpaIleHus pacueTa MpHu CHIKEHUH
TEMIIEPATYPHI FOPSUEii BOIBI, M-
8. 8. Temnepatypa ropsiueit Bojpl, °C CpenHee 3HaYEHHE 3a IEPUOJT
Q. DnekTposHeprus 1o nepsomy tapudy, KWh
10. DeKkTpo3Heprus no Bropomy Tapudy, KWh
11. 9. Ko ommOku 3a qaHHBIN TEPUOT
12. 10. | Bpems geiicTBust ommOKH 3a JaHHBIA niepuoA. | Jlis 4acoBoro apxmBa — B MUHYTaX, JUIS
Jist omnOoK, MpU KOTOPbBIX apxuBa M0 MecsIaM — B Yacax WM JHSIX
NpeKpanaercsi BbIYMCIeHHE TeMI0BOi
JHEPIruu.

1.7. Pexum NoBepKH.

Jis BXozla B pPEXUM IOBEPKU CIEAYET YCTaHOBUTh COOTBETCTBYIOIIMN (YHKIIMOHAIbHBIN
MIEPEKIIIOYATENb B aKTUBHOE IIOJIOKEHUE.

B 3TOM pexumMe ocyliecTBIseTcs] MHANKAIUS BCEX OCHOBHBIX MapaMETPOB, BbI3bIBAEMbIX IIPABOMN
KHOIIKOM TeruioBbluucauTens. Ho mpu 3ToM Bce mapamMeTpbl PAacCUMTBIBAIOTCS WM HMHIULUPYIOTCS B
OTJENBbHOM peructpe (OH aBTOMaTHYECKH OOHYJsETCS MPU BBOJE B pexuM mnoBepkH). Kpome storo,
TEIUIOBasi SHEPTUsl MHAULMPYETCs ¢ OONBIIMM pa3peuieHneM. Pacuer mapaMeTpoB NpOM3BOIUTCS B TOM
CHCTEME, Ha KOTOPYIO 3alporpaMMHpPOBaH BBIYUCINUTENb TerIoBol sHeprun BTO-1.

He pekoMeHyeTcst OCTaBIIATh BBIUNCIUTED B PEKUME MIOBEPKU Ha JJIUTEIBHOE BPEMS, B CBSI3U C
MOBBILIEHHBIM OTPEOJIEHUEM U, KaK pPe3y/bTaT, CHIXKEHHE CPOKa CIIYKObI INTUEBOU OaTapeliku

2. TexHuveckoe 00CJayKMBAHUE TEIUIOCYETYNKA.

2.1. OOmme moaoKeHus.

Temmocuetunk CT 10 mpoct B 3KCIuTyaTallMu M peryaupoBke. IIpu npaBuiabHOM MOHTaxe H
SKCIUTyaTallil MOKET paboTaTh B TE€YEHHE MHOTUX JeT 0e3 monoMok. OOciyXHBaHHE OCHOBAHO Ha
CHATHUU HOKa3aHHI>'I, HpOBepKC HpaBI/IHBHOCTI/I COCINHCHHUA U COCTOSSHUA BHCKTqueCKHX HpOBO,Z[OB.

2.2. TexHuueckoe 00CTy)KMBaHUE COCTABHBIX YACTEH TEIJIOCUETUHKA.
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2.2.1. Koapl ommoOOK.

[lpn Hanmuuuu HapYIICHWH HOPMAIBHBIX PEXKUMOB padOThl 00OpYyIOBaHHS, HA WHIUKATOpE
MOCTOSTHHO WHIUIMPYETCSl yKa3aTellb Ha CUMBON «EITOr», cam Ko OMMOKH MOXHO TNPOCMOTPETH,
Ha)XKMMasl MPaBYIO KHOMKY TEIUIOBBIYHCIUTENS 0 TOSIBIICHUS COOTBETCTBYIOIIETO rmapamerpa «Erron.

Jst mogudukamuu CT 10 TIM oTaenbHO 0TOOpakarOTCs OMUMOKH MO Kakoi cucteme («Error 1y -
OILIMOKH IT0 MEPBOI cucTeMe, «Error 2» - omuOKHU 1Mo BTOPOH CHCTEME), U allapaTHbie OIHOKH «Error»
[TepeueHs BO3MOXKHBIX HEHCIIPaBHOCTEH yKkazaH B Tabnuie Tabmuna 36 mmm mogudukanuit CT 10 TIM u
B Tabmuie Tabmuna 37 mis moxudukanuii CT 10 Ku CT 10 K-M.

BHUMAHMUE BAKHO!
' IIpy HanuuuMu HECKOJBKHMX OMIMOOK, Ha MHAMKATOp U B apXuB Bbluuciautens BTO-1
H BBIBOJMTCS CyMMa OIINOOK.

[Ipy HanmMuuu OJHOBPEMEHHO HECKOJBKHX OIIMOOK, COOTBETCTBYIOIIME KOABI  OIIMOOK
CYMMHUPYIOTCSI U OTOOPa)KAIOTCsl Ha HHIUKATOPE.
Tabauna 36. Koabl ommb6ok Beruucantessi BTI-1 pas moaudpukamun CT 10 [IM

Oo6o3nauyenue
Onucanue oMMOOK IJISI CHCTEM
OIIHOKHU
OTtcyTcTBUE pacxo/a MO CYETYUKY BOJIbl, UCIIOJIB3YEMOMY JIJISl pacyeTa TeII0BON
Err 01 SHEPTHUU cBhIlIE 48 yacoB Mpu paszHuile Temmnepatyp Oosnbiie 20 °C. Omudka
AKTHBHU3MPYETCH K 00paTHOMY TPYOONPOBOAY TOJIbKO JIJIsl 3AKPbITHIX cUCTeM!
TemmepaTypa mepBoro wid BTOPOro tepmornpeoOpazoBateinss Menbiie 0 win Oonbiie
Err 02 150 °C. Ilpu BO3HMKHOBEHMH ITOW OIIMOKHM NMPEKPANIAETCS pPacyeT TEMJIOBOi
JHeprum!
Err 04 TemnepaTypa nepBoro TepMoMeTpa HIKE, 4eM Temneparypa Broporo. Ilpu
BO3HMKHOBEHHH ITON OIIMOKY MPEeKPaNIaeTcs pacyer TenjoBoH Heprun!
Err 08 HekoppekTHoe 3HaueHKE TEMIOBOM SHEPTUU B OTKPBITOI cucTeMe (TEIIoBasi SHEprus
OTpHUIIaTeNIbHA, CYMMUPOBAaHUE YHEPTUH HA MHAUKATOPE HE IPOU3BOJIUTCS).
Err 16 Pacxop TemioHocHuTeNs BRIXOJIUT 3a MPEe] MUHUMAIBHOTO 3HAYCHUSI.
Err 32 Pacxop TemnoHOCUTENs BEIXOAMT 3a Mpeie] MaKCUMAJIbHOTO 3HAYCHHUS.
Err 64 Pasnuna remnepaTtyp Huke HOPMUPOBAHHOTO 3HAYECHHSI.
Err 128 OO0paTtHoe IBUKEHHE TEIUIOHOCUTENS B 00paTHOM TPYOONpOBO/Ie (TONBKO IS
OTKPBITON CHUCTEMBI).
O0o3HauyeHne .
omGKH Onucanue omMOOK ycTpoOiicTBa (anmapaTHasi OIIMOKA)
Err 01 Ommbka ALIIL.
Err 02 Ommbxka 3anucu apxusa.
Err 04 Hanpsixkenue 6atapen nmuTanvs MEHbIIIE MUHUMAIBHO JOMYCTUMOTO 3HAYSHUSI.
Err 08 Cueruynk yacoB HapaOOTKH npeBbickI 4,5 roga (He0OXOAMMO 3aMEHUTH OaTaperKy).
Err 16 OTCyTCTBUE HANPsHKEHUS MUTAHNS BHEITHETO pacXxoJoMepa.

Ta6auna 37. Koabl omudok Beruucaurens BTI-1 pasa mogudukanuu CT 10 K u CT 10 K-M

O0o3HauYeHNe

Onucanue oIMIHOKH
OLIIUOKU

OTcyTcTBHE pacxo1a O CYETYHUKY BOJIBI, HCIIOIB3YEMOMY ISl pacdeTa TeTIOBOH
Err 001 sHepruH cBhie 48 yacoB npu pazauiie Temneparyp 6osnbiie 20 °C (TOIbKO s
3aKPBITBIX CHCTEM).

Temmnepatypa nepBoro uiu BTOporo repmomnpeoOpasoparesns Menbiie 0 uinu 6omnpie 150

Err 002 o .
C (mpekparraercs pacuer TeTIOBOW SHEPTUN).
Err 004 OOpaTHOe MOAKIIIUEHUE TepMoInpeoOpa3oBaTeneil COPOTUBIECHHS (IPEKPAIAETCs
pacuer TEeTIOBOM YHEPTUN).
Err 008 OmmoOKa CUCTEMBI U3MEPEHHS TEMIIePaTyp.
Err 016 CueTruynk yacoB HapaOOTKH MpeBbIcKI 4,5 Tofa.
Err 032 HeoOxonuMocTh 3aMeHbI 6aTaped TUTaHMSL.
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Err 064 Oumn6oka namsatu EEPROM.

Err 128 DHeprusi B OTKPHITON CUCTEME OTPUIIATEIIbHA.

BHUMAHMUE BAYKHO!

Hannune ommOku «CueTunk 4YacoB HapaOOTKU mpeBbicHI 4,5 Toja, yKa3blBaeT Ha
HE00X0AMMOCTh MPOBEICHUS TIOBEPKH U 3aMeHbl OaTtapeiiku. [locne npoBeaeHns yKa3aHHBIX
paboT, ¢ IOMOIIBIO IPOrPAMMHOI0 00ecIeueHUs] HE0OX0IMMO OOHYIUTh CUETUYMK HApaOOTKU
4acoB ¢ oMolibto nporpammsl 110 BTO

BHUMAHMUE BAYKHO!

Hamnune ommbok tuna «Omubdka namstu EEPROM»y, «Ommbka cucteMbl U3MEpEeHHUs
temmneparyp», «Omubka ALl », «Ommbka 3anmucu apxuBay», CBUIACTEIHCTBYET O HATHMYUH
HEHCIIPAaBHOCTH BBIYMCIIUTENS, IPU KOTOPOIl TpeOyeTcs: KBaTU(UIIMPOBAHHAS JHATHOCTHKA
PEMOHT B YCIIOBHUSIX CEPBUCHOTO LIEHTPA

B ciydae HEBO3MOXXKHOCTH yCTPaHUTh BO3HUKIIYIO HEMOJAJKY, HEOOXOAUMO OOpaTUTHCS Ha 3aBOA-
U3TOTOBUTEb.

2.2.2. TexHmyeckoe 00CIyKMBaHHUE.

Texuuueckoe obcmykuBaHrue (QyHKIIMOHATBHBIX OJOKOB JIOJKHO MPOU3BOJUTHCS B COOTBETCTBHUH C
TpeOOBaHUSMU UX IKCILTYaTAIIMOHHON JTOKYMECHTAIINU.

[Ipu BBIXOZIE W3 CTPOS OJHOTO M3 TEPMOMETPOB COIPOTHBIICHHUS IOJOOpaHHOW Iaphl 3aMEHe
MIOJIC)KUT LETUKOM T1apa, €CIIM B UX AKCILTyaTallHOHHOW JJOKYMEHTAIIMU HE OTOBAPUBAETCSI BO3MOKHOCTh
3aMEHBI C COXPAHEHUEM WUJIM YCTAHOBIIEHUEM HOBBIX METPOJIOTMYECKUX XAPAKTEPUCTHK.

[Ipu 3ameHe TepMOMeTpa CONMPOTHBICHHS, HE BXOISIIEro B cocTaB mapbl (omHoTpyOHBIE I'BC,
MOANUTKA U T.I.), BHOBb yCTaHABIMBAEMbIl MpeoOpa3zoBaTellb JOKEH MMETh Kilacc JOIMYyCKa HE XYXKe
kimacca B mo 'OCT 6651-94.

Brumanue! 3amensemntit 610K 0oicer Oblmb NOGEPEH 8 YCIMAHOGICHHOM nopaoke!

@akt 3aMeHbl 0JIOKa JOJDKEH ObITh B 00S3aTEIbHOM IMOPSAAKE OTpaKeH B pasjere IacropTa
terocueTynka («CBeeHust 0 3aMeHe (PYHKIIMOHABHBIX OJIOKOBY»). B ykazanHoM ciiydyae He TpeOyercs
IIPOBE/ICHUE MOBEPKU TEIUIOCUETYHKA. B MpOTUBHOM ciiydae BO3HMKHET HECOOTBETCTBUE (DAaKTHUECKOM
KOMIUIEKTHOCTH TEIUIOCUETYNKA M KOMIUIEKTHOCTH, YKa3aHHOW B €r0 IacropTe WM CBUJIETEIBCTBE O
MOBEPKE, YTO BJIEYET 32 COOON HEOOXOIUMOCTh MMOBEPKHU TETJIOCUETUHKA.

B mpouecce skcrulyatTanMM JOMYCKaeTCs 3aMeHa Kakoro-nubo (QyHKIMOHANIbHOTO OJI0Ka,
MIPUIIEIIETO B HETOJHOCTh M HE TTOJISKAIIEr0 BOCCTAHOBJICHHUIO, Ha IPYTO# OJIOK JAHHOTO THIIA.

B mpouecce skcrutyataniuu TEMIOCYETYMKOB HEOOXOAUMO B YCTAHOBIIEHHBIE CPOKU OCYIIECTBIATH
IMOBEPKY KaK CaMoro TCIioCYCeTYruKa, TaKk U €ro q)YHKHI/IOHaJ'II)HBIX 0JI0KOB 11O COOTBCTCTBYIOIIUM
MeTOAMKaM MoBepkH. OYHKIMOHATIbHbIE OJIOKH MOTYT UMETh MEXKIIOBEPOUHbIE HHTEPBAIIbI, OTIIMYHBIE OT
MCKITOBEPOYHOT'O MHTEPBAJIa TCIJIOCYCTYHKA.

2.3. TloBepka TeruIoCYETYHKA.

IIpu BBITycKE U3 TPOM3BOJCTBA BCE TEIUIOCUETYMKM MOJBEPraioTcs NEpBUYHOI IMOBEpKE.
[Teproandeckoii moBepKe MOABEPrarOTCs TEIUIOCYSTUNKH, HAXOSIINECS B IKCILTyaTallH.

CocraBHble 4YacTH TEIUIOCUETYMKOB IIOJBEPralOT IOBEPKE OTIEIBHO C IEPHOAUYHOCTBIO,
YCTaHOBJIEHHOMU /U1 (PYyHKIMOHAJIBHBIX OJIOKOB.

BHeouepenHoll moBepke MOABEPraloT TEIUIOCUETUYMKH, HAXOIAIIMECS B IKCIUIyaTallud, B cilydae
yTpaTbl JOKYMEHTOB, MOATBEPKIAIOIINX TMPOXOXKACHUE MEPBUYHON WM TNEPHOAMYECKON IOBEpKH,
MOBPEX/ICHUH IOBEPOYHOrO KielMma, IUIoM0, Hecymmx Ha ceOe TOBEpUTENbHbIE KieHMa WIH
HEY/I0BIIETBOPUTEIBHOM paboThI prOOpa.

Ilo wucredeHmn cpoka MAEHCTBHSA TIOBEpKHM Bce (YHKIHMOHAIbHBIE OJOKHM TEIUIOCYETUHKA
HOJBEPralTcsa MEpUOJUUYECKOll MoBepke. DTa omepalus JOKHAa OBITh NPOBEAEHA TAaKXKe B Cilydae
HapyIIeHUs] TUIOMO TOBEpPHUTENS HAa COCTABHBIX YACTAX TEIUIOCYETUMKA, A TaKKe BO3MOXKHOW 3aMEHBI
Oarapeu, MUTAIOIIEH TETIOBBIYUCITUTENb.

IToBepka (yHKIIMOHATBHBIX OJOKOB TEIIOCUYETINKA MPOU3BOIUTHCS COTIIACHO METOMKH MOBEPKH Ha
(byHKIMOHATBHBIE OJIOKH.
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IToBepka Ttemnocuerunka CT 10 ocymectBugercs mno gokymenty PT-MII-4174-449-2017 «'CH.
Tennmocu€tunku CT 10. MeToauka noBepku», yreepxacHHoMy OBY «Poctect — MockBa» 26.02.2017 r.
Ha ocHOBaHMM TOJOXHUTEIBHBIX PE3YJIbTAaTOB TOBEPKH (DYHKIIMOHAIBHBIX OJIOKOB BBINAETCA
CBUJCTEIBCTBO HA TEIUIOCUETYHK.
MeX1oBepOUYHbIN UHTEPBAJI TEIJIOCUETYUKA — YETBIPE TOJA.

3. TpancnopTupoBaHuE U XpaHEHUE.

VYcnoBust TpaHCIOPTUPOBAHUS TEIUIOCYETUMKOB JIOJDKHBI COOTBETCTBOBATH YCJIIOBHSIM XpaHEHUS S5
mo I'OCT 15150-69. TeruiocyeTunuKkyd TPAHCIOPTUPYIOTCS BCEMH BHJIAMH TPAHCIOPTa B KPBITHIX
TPAHCIIOPTHBIX CPEJICTBAX B COOTBETCTBUU C MPABHIIAMHU, JEHCTBYIOIIMMHU Ha KaXKJIOM BUJIE TPAHCIIOPTA.

Cpok npeObIBaHUS TEIUIOCUETYMKOB B YCIOBUAX TPAHCIOPTUPOBaHUS He OoJiee 3-X MecsIIeB.

4. T'apanTHitHbIC 00s3aTEIbCTBA.

[IpennpusTHe-n3roTOBUTENb FAPAaHTUPYET COOTBETCTBUE TEMJIOCYETYMKOB TPEOOBAHUSAM
TY 4218-016-18151455-2017 nipu coOutoaeHUN YCIOBUI XpaHEHHs], TPAHCIIOPTUPOBAHMS, MOHTaXKa H
9KCIUTyaTalUH.

lNapanTHiiHbId CPOK OKCIUIyaTalMd TEIUIOCYETYHMKA COOTBETCTBYET TapaHTUHMHBIM  CpPOKaM,
NPUBEICHHBIM B  MACIOPTaX Ha KAKIYD COCTaBHYIO YacTh  TEIUIOCUCTYMKA  OTIEIBHO.

BHUMAHUE BAXKHO!

JKcIUIyaTanuei TenjJa0c4eTYuKa, BHUMATEIbHO 03HAKOMbTECh C HACTOS LM
PYKOBOACTBOM IO 3KCILTyaTAI[UH.

Hapymenne TpeGoBaHMii 3TOr0 JOKYMEHTA BJiedeT 3a c000i NpeKpalieHue
rapaHTuiiHbIX o0si3aTebeTB nepen [lokynarenem.

Haimnuue cjieqoB MexaHMYeCKHX WU JIeKTPUYECKUX MOBPERIEHU I
(pynknuonaabHbIX 0,10k0B TemiocyeTyuka CT 10 BbI3BaHHBIX HAPpYLIEHUEM
TPeOOBaHUI YKA3aHHBIX B HACTOSIIIEM PYKOBOACTBE M0 IKCIIYaTAIIUH M HOPMATHBHBIX
AOKYMEHTAIIUM HA COCTABJISIIONINE, MOMKET MOCTYKUTh NPUYNHOM JTHIIIEHUs TAPAHTHH.

[TpousBoauTenp OCTaBISAE€T 3a COOOW MpaBO MPOBEACHUS H3MEHEHMI, YIYUYIIAIOMIMX KauecTBO
W31enusa. DTH U3MEHEHUSI MOTYT OBITh HE OTPa)K€HbI B MHCTPYKIIUU MO JKCIUTyaTallid, HO OCHOBHBIE
OMHMCAHHBIE XapaKTEPUCTUKU OYAYyT coxpaHeHbl. Bce 3amedaHus, BO3HUKIIIUE B TIPOIIECCE IKCIUTyaTalluu
TEIJIOCYETYUKOB, CBEJIEHUS 00 UX HEAOCTaTKaX, MPEUMYIIECTBAX MPOCUM HaIpaBIsATh B aJpec
MPEANPUSITHSA-U3TOTOBUTETIS.

H3rorosurean

1. OO0 «IIpoexrCrpoitMonTax», 141002, MockoBckas 0611., r. Mertumy, yin. Konmakosa, 1. 2 kop. 10
mom. 213

67



