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Hacrosmee pykoBOACTBO MO 3Kciulyarauuu (B janbHeimeM PDJ) sBaseTcss AOKYMEHTOM,
YIOCTOBEPSAIONIMM TapaHTHUPOBAaHHBIE W3TOTOBUTEIEM OCHOBHBIE TMapamMeTpbl W  TEXHUYECKUE
xapakrepuctuku Teriocuerunka CT 10 ¢ Beruucnutenem terioBoi sHeprun BTD-1 (B manpHeiimem
TeroBbIuucIuTeNL). Kpome Toro, PO mo3BosisieT 03HAKOMHUTBCS C €ro COCTAaBOM, YCTPONCTBOM M
MIPUHIIAIIOM PadoThI, PaboTON (YHKIMOHAIBHBIX OJIOKOB TEIUIOCUYETUYMKA, a TaK)Ke YCTaHABIIMBACT
MIpaBHJIa PKCIUTyaTaIlii B BBIOPAHHOM PEKIME U3MEPEHUSL.

[Tepen Havamom paboThl HEOOXOIUMO BHUMATEIHLHO O3HAKOMHUTBLCS C HACTOSIINM PD.

Ilepen HauanoM 3KCIUlyaTallMM TEIUIOCUETYMKA MIIM MPHU MOCTYIUIEHUH €T0 Ha XpaHEHHE CIIETYET
MIPOBEPUTh KOMIUIEKTHOCTh IOCTaBKH, OCMOTPETh BCE COCTAaBHbBIE YaCTH TEIUIOCUETYMKA, IMPOBEPHUTH
COXPAaHHOCTh U CPOKU JICHCTBHSI IJIOMO.

B cnyuae nepenaun TeriocyeTyuka Ha Opyroe MpearnpusITHE WK B APyrue Mojpas3fiesieHus s
HKCIUTyaTallu UM PEMOHTA, ero PD moaexuT nepegaye BMecTe ¢ mpruOOpoM.

1. Onwucanue u padota

1.1. Omnwucanue u padorta termtocuerunka CT 10.

[Mpuanun paboter TermnocuétunkoB CT 10 ocHOBaH Ha W3MEpeHHH OOBEMa, TeMIIepaTypbl U
JABJICHUS TETUIOHOCUTENSI TPH TOMOIIM BHENIHWX TMEPBUYHBIX IMpeoO0pa3oBareieil U IMOCIeIyIOIIeM
BBIUHCIICHUH TEIIJIOBOM YHEPTUH MyTeM 00pabOTKU Pe3yabTaTOB U3MEPEHUHN BBIUUCIUTEIbLHBIM OJIOKOM.

Termocuetunkn CT 10 cocroaT wu3: BbIYUCAUTENsS TemioBod sHeprun BTD-1; xomrmiekta
tepmonpeoOpazoBareneii  TII; mepBuunbix mpeoOpasoBareneit pacxoma IIIMP  (pacxomomepos,
BOJOCUETYMKOB); TpeoOpa3zoBareneii gasieHus I1/1.

Beruncnurens  TeruioBod  sHepruum  BTD3-1  obecrieumBaer UW3MEpeHHWE  CHTHAIOB  OT
TepMoIipeoOpa3oBareseii, MepBUYHBIX Mpeodpa3zoBaTenell pacxoda W MpeoOpa3oBaTenecii TaBICHHS C
nocnenyromeid 00pabOTKOM, HAKOTUICHHEM, XpaHCHUEM, HWHAWKAlWeW Ha JUCIUIee M BbIJA4Ye Ha
BHEIIIHUE ycTpoiicTBa. M3MepeHHbIe CUTHAJIBI NEPBUYHBIX MpeodpazoBareseil npeodpasyiores BTO-1 B
unpoByro hopmy.

1.1.1. Ha3nauenwue.

Temnocuetunkun CT 10 npenHazHadeHsl 11 M3MEPEHUH TEMJIOBOW AHEPIHM, TEMIEPATYPHI,

JaBJICHUS, Pacxo/ia ¥ 00bEMa TETUIOHOCUTENS B CHCTEMaX TEIJIOCHA0KECHUS.

1.1.2. XapaKTepHUCTHUKH.

TemnocueTunk NpPON3BOAUT:

- BBIUKMCIICHUE YU UHIMKALUIO TEIUIOBOU 3Hepruu, ['kair;

- M3MEpPCHHE W HWHAMKAIHI0 MacCchl (00beMa) TEIUIOHOCHTEIS B IMOJAIOIIEM H/WIH 00paTHOM
TpyGOIPOBOAX, @ TAKIKE OT JOMOIHHTEIBHBIX CICTUUKOB, T (M°);

- U3MEpeHHe M HWHAMKAIMIO TeMIEepaTypbl M Pa3HOCTH TEMIIepaTyp B IOAAIOIMIEM U OOpaTHOM
TpyOONpOBOJaX U B TPYOOIIPOBOE XOIOAHOM BOIBI, °C;

- apXMBAaIMIO MTAPAMETPOB BO BHYTPEHHEN YHEPrOHE3aBUCUMON MaMSITH;

- BBIBOJI APXUBHBIX JJAHHBIX HA IPUHTED;

- Tiepefiauy TEeKYIIUX U apXUBHBIX JaHHBIX Ha MEPCOHATIBHBIA KOMIbIOTEP UM BHEIIHEE YCTPOHCTBO
yepe3 udpoBoit uHTEpdeiic, peann30BaHHBIN Ha TOIKITIOYAEMBIX MOIYJISIX CBSI3H;

- BO3MOXKHOCTh CO3JIaHHs €IMHOW ceTH ¢ momombio uHTepdeiica RS485, Ethernet, GSM ms
OpraHM3alK CUCTEMBI TUCTAHIIMOHHOTO cOopa nHGopMaIuy,

- BO3MOXHOCTb T0JICYETA TEIUIOBOI SHEPTHUU B PEKHUME PEeBEpCa CHCTEMBI TETLNTIOCHA0KECHHSI.

Bo3MoxHO mpUMeHEHHEe IS JBYX CHUCTEM TEIUIOCHAOXKEHHUS, MOAKIIOYEHHBIX [0 3aBUCUMOM WU
HE3aBUCUMOM CXEME.

VYcnoBus sKCIUTyaTaluy TeMJI0CYETUHKA:

- TeMIIepaTypa OKpYy’Kalollero Bo3ayxa B auana3one ot + 5 °C go + 50 °C;

- OTHOCHUTENbHAS BIIAXXKHOCTh BO3ayxa He Oomnee 80 %;

- armoc(epHoe naBnenue B auana3zone ot 84 klla go 106,7 kIla.
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Tab6anna 1 - MeTpoJiornyeckue XapaKTepUCTHKH TEIVIOCYETYHKA

HanmeHnoBanue xapakTepUCTUKHI 3HayeHue
Jrana3oH u3MepeHuii pacxoja Tennonocmenﬂl, M°/a ot 0,012 mo 10000
= T
Jlnana3oH u3MepeHuil TeMneparypsl TerioHocutens , °C ot 0 no 150*
JlnanazoH u3MepeHuii pa3HoCTH TeMiiepatyp, °C: ot 3 no 145

Jlnana3oH u3MepeHuil TeMrepaTypsl BOJbI
JOTIOJTHUTEILHBIM TepMoripeoOpasoBareneM, °C
Jlnanason u3Mepenuii nasienus, MIla or 0 10 1,6
[Ipenensl nomyckaeMoi OTHOCUTEIBHON MOTPENTHOCTH
M3MEPHTENIBHOTO KaHalIa KOJINIECTBA TEIIIOTHL, %

or 0 mo 100

— JUUIS 3aKPBITBIX CHCTEM TEIUIOCHA0KEHUS +(2+4-Aty/At+0,01-Qg/Q)

— JIJISL OTKPBITBIX CHCTEM TETUIOCHAOXKECHHS B coorBercTBuu ¢ 'OCT P 8.728-2010
[Ipenenbr nomyckaemMon abCOMIOTHOM IMOTPEITHOCTH

M3MEpeHHMIT TeMITepaTyphl Temionocutens’, °C +(0,6+0,004-t)

[Ipenensl nomyckaeMoi OTHOCUTEIBHOW MOTPENTHOCTH

u3MepeHuit pacxoaa (00bemMa) TeIIOHOCHTENS B +(2+0,02-QB/Q) niu £(1+0,01-QB/Q),
Jrara3oHe pacxozxms2 Qmax/Qmin=>50, % HO He Ooutee £5,0 %
[Ipenensr nonmyckaeMoi NpUBEAECHHONW MOTPEMTHOCTH

MU3MEPEHHUI M30BITOYHOTO JIaBJICHUs (OT AMarma3oHa +1,0

u3Mepenuit), %
[Ipenensl nonmyckaeMoi OTHOCUTEIBHON MOTPEITHOCTH
M3MEPEHHI MHTEPBAJIOB BpeMeHH, %o
I[Ipumeuanue:
! B COOTBETCTBHY ¢ OnMCaHKMEM THTIA (cm. Tabmuier 1...4);
2 B COOTBETCTBHH C METOIHKOM OCYILIECTBJICHHUS] KOMMEPYECKOTO Y4eTa TEIIOBOI 3HEpTUH,
teruionocurens (mpuka3 Muncrpos Poccun Ne99/mp ot 17.03.2014 1.);

At — U3MepeHHOoe 3HaueHUE Pa3HOCTH TEMIIEpATyp B MOAAIOIIEM U 0OpaTHOM TPyOONpoOBOIaX;
Aty — HanMeHblllee 3HaYeHHE Pa3HOCTH TEMIIEPATyp B MOJIAIOLIEM U 0OpaTHOM TPYOOIIpOBOIaX;
Qg — BepXHUU TIpeIeN U3MEPEHUS PAcXo/la TETNIOHOCUTEIS,
Q — u3MepeHHoe 3HaYeHHE PacxXo/ia TeIIOHOCUTENSL.

* - B 3aBHCHMOCTH OT JMara3oHa TeMIlepaTyp TEIJIOHOCUTEINS MOTYT OBITh MIPHUMEHEHBI Pa3IUuYHbBIC
THUIIBI IEPBUYHBIX ITpeoOpa3oBarteseil pacxoaa.

Tabauna 2 - OCHOBHbIE TEXHHYECKHE XaPAKTEPUCTHKH TEMJI0CUYeTYNKA

HanMeHnoBaHue XxapaKTepUCTUKU 3HavYcHUE
TemnoHocurenb Boja o CaulluH 2.1.4.1074-01
Pabouwne ycinoBust mpuMeHEHUS:
— TEMIIEpaTypa OKpy»karolei cpeasl, °C ot +5 1o +50
— OTHOCHUTEINIbHAS BIAXKHOCTh, %0 ot 30 o 80
— atrMocdepHoe naBienne, klla ot 84,0 mo 106,7
VYcnosus xpanenus BTO-1:
— TeMnepaTypa okpyxarouen cpeasl, °C ot —25 no +50
— OTHOCHTEIIbHAS BIAXKHOCTh, % ot 5 10 95 (6e3 KoHAeHCaTA)
— atMocdepHoe naBieHue, klla ot 84,0 mo 106,7
VYcinoBus XpaHEHUs! IPOYHX TIEPBUYHBIX MpeoOpa3zoBaTenei: B COOTBETCTBHUU C ONMMCAHUEM THIIA
Hamnpspxkenne nutanus BTO-1, B, e Gonee
— OT TUTHEBOI OaTapen 3,6
— OT BHEIIIHETO UCTOYHUKA ITUTAHUS 5 nam ot 9 no 24
[ToTpebnsemsrit Tok BTD-1 (TOk moK0s1), MKA, MeHee 250
Macca, kr, He Oojee 0,4
- BTD-1K 0,7
— BTD-111 B COOTBETCTBHUHU C OIMCAaHUEM THIIA
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— MepBUYHBIX Mpeodpa3oBaTeneit pacxoaa B COOTBETCTBUH C ONMCAHUEM TUIIA
— TepMonpeoOpazoBaTenei B COOTBETCTBHUH C ONMCAHUEM THIIA
- mpeoOpazoBaTesei JaBIeHUs
["abapuTHbIE pa3mepsl, MM, He Oojiee

- BTD-1K 90x115x55
- BTO-111 120x170%55
— MepBUYHBIX Mpeodpa3oBaTeneit pacxoaa B COOTBETCTBUU C ONMCAHUEM THUIIA
— TepMornpeoOpazoBaTenent B COOTBETCTBHUU C ONMHCAHUEM THUIA
- peobpazoBaTenell JaBleHus B COOTBETCTBUH C ONMCAHHEM TUIIA

TemnocyeTynK OTHOCUTCS K BOCCTAaHABIMBAEMBIM, PEMOHTHPYEMBIM, MHOTO(PYHKIMOHATHHBIM
N3 0CIUAM.
TennocueTynk U3rOTOBJICH B COOTBETCTBUH C TEXHUUYECKUMH yciaoBusiMu TY 4218-016-18151455-2017.

1.1.3. Cocras.

Tennocuetunku CT 10 coctoAT u3: BBMUCIUTENS TeroBod sHeprunm BTO-1; kommiekra
tepmoripeoOpazoBareneit  TII; mepBuuHbIX mpeoOpa3oBateneit pacxoma IIIIP  (pacxomomepos,
BOJIOCUETUYHKOB); TpeoOpazoBareneit nqasiaeHus [1/] (ecnu moanepKuBaeTcss MOJEIbIO BBIYUCIUTENSA). .

Boeruncnutens  temnoBod  sHepruum  BTD-1  oOecrmeunmBaeT U3MEpPEHHE  CHTHAIOB — OT
TepMolipeoOpa3oBareseil, mepBUUHBIX MpeoOpa3zoBaTeniell pacxoda U mpeoOpa3oBareneil JaBieHHS C
rnocienyromeid  00padOTKOM, HAKOIUICHHEM, XPaHCHUEM, HWHAWKAIWCH Ha JUCIUICE M BbIJAYeH Ha
BHEIIIHUE yCTpoucTBa. VI3MepeHHBIe CHUTHANBI IEPBUYHBIX MpeodpaszoBareneld mpeodpasyrorcs BTO-1 B
urpoByro hopmy.

Pacxomomepbl wiaum BOAOCYETYMKH, BXomsmme B coctaB Temiaocuértunka CT 10, ummeror
HOPMHUPOBAHHBIN UMITYJILCHBIA BBIXOJHON CUTHAJ.

[IpeoOpazoBarensimMu JaBICHUS SBISAIOTCS (YHKIIMOHATBHO 3aKOHYCHHBIMH YCTPOWCTBAMH C
HOPMHUPOBAHHBIM BBIXOJHBIM CUTHAJIOM IOCTOSIHHOTO TOKa OT 4 1o 20 MA. ¢ Auana3oHOM JaBJICHUS B
npenenax (0 — 1,6) MIla (ecnu moaaep>KUBaeTCss MOICIbIO BEIUUCITHTEIS ).

WN3mepenne  TeMmmeparypbl — TEIUIOHOCUTENS  OCYIIECTBIISIETCS  NYTEM  HM3MEpPEHUs  Ha
TepMOIIpeoOpa3oBaTesaX MaJACHUS HAMPSHKEHUS, MPOMOPIMOHATFHOTO U3MEPEHHOW TeMIieparype, Mmpu
MIPOTEKAHNHU YEPEe3 HEro MOCTOSIHHOTO TOKA 3aJaHHOM BEJIMYHHBI.

Termnocuerunkun CT 10 umeror cranmaptHele uHTepdeiicel RS-485, RS-232 wimu USB ans
neperayu JaHHBIX Ha KoMIbloTep. Hannuue nntepdeiicoB onpezensercs Moaudukaeil BoIYUCIUTENS.
Moaudukaruu TerocdeTankoB CT 10 paznuyarorcs MoAU(GUKAIUAMA BEIYUCIHTENICH TEIJIOBOM
sHeprun BTO-1 u npeacrasnenst B Tabnuue 3. Tunsl nepBHYHBIX TpeoOpa3oBaTesei TeMreparypsl,
pacxoja v aBjieHus1, IpuMeHsieMble B cocTaBe TeruiocueTankoB CT 10, yka3aHbl B TaOIuIax —

Tabnuma 6.

Tabauna 3 -Moaudukauum BoIYUCAUTeNel TenjaoBoi s Hepruu BTI-1

Monuduxanus terocyerunka CT 10 p .
CT 10 [TM [CT10K [CT10K-M STUCTPAFONELI HOMEP
- — B ['ocpeectpe CU

Beruuciurens TemnoBoit sueprun BTI-1 (oaHa u3 Moaudukarmii)

BTO-11114 BT3-1K1 BT3-1K1IM

BTO-11114 M BTO-1K2 BTO-1K2M

BTO-11115 BTO-1K3 4rira-11

BTO-11115 M
Tabauna 4 -Tunsl TepmonpeodpaszoBareaeii TII

o PeructpaiimoHHbIN
HaumenoBanue [Perucrpannonusiii Homep |HanmeHnoBanue
Homep 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 NpeodpasoBaTeieil pacxoga TP

o Peructpanmonublit
PerucrpanvonssbIit
HaumenoBanue HOMED HaumenoBanue HOMED B
I'ocpeectpe CU
BCT-15, BCT-20 51794-12 [lynbcap T 58381-14
BCT-25...BCT-40 40607-09 [lynbcap 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 DCJ1Y-01 53806-13
BCKM 90 «<ATJIAHT», 61032-15 BCO 32075-11
OCB «HEIITYH» Mactep®dnoy 31001-12
OCBY 32538-11 BIIC 19650-10
[lynscap M 56351-14 [TPOM 17858-11
Ta6aunma 6 — Tunsl npeodopasoBareieii naaenus I1J1
HanMeHoBaHme Perucrpanmonseiii Homep B HanMeHoBaHme Perucrpanmonseiii Homep B
I'ocpeectpe CU I'ocpeectpe CU
IIJITBX-1 43646-10 APZ 62292-15
I1/1-P 40260-11 Candup-22EM 46376-11
OT-1 39674-08 MeTtpan-75 48186-11
N1 26818-15

YcnoBus sKcmlyataiud QyHKIMOHAIBHBIX OJIOKOB TEIUIOCUETYMKA — B COOTBETCTBHM C TPeOOBaHUSIMHU
UX 3KCIUIyaTallMOHHOM JOKYMEHTALUH.
[Ipu 3aKka3e TemiocyeTynuKa JOHKHO OBITh YKa3aHO:

- ycnoBHOe 06o3HaueHue TerocueTunka u Ne TY;

-MoAuUKALKS BEIYUCIUTENS TETIOBOM SHEPTUu;

- TUTIBI TIPBUYHBIX MpeoOpa3oBaTeneil pacxo/ia, KOJIMYECTBO, IEHA UMITYJIbCA;

- TAI ¥ KOJIMYECTBO TepMOIIpeoOpazoBaresyiell COmpOTUBIEHUS (KOMIIEKTOB);

-TUI ¥ KOJIMYECTBO MpeoOpazoBaTesei JaBieHus;

[Tpumep 3amucH TEIUIOCUETYNKA TIPHU 3aKa3e:

CTI0IIM TY 4218-016-18151455-2017

1. Buwiuucaiumenv mennosou suepeuu BTO-11114 M ¢ mooyrem MCBII USB, omkpvimas cucmema
MenI0CHAOIHCEH UL,

2. Pacxooomep-cuemuux xonoonou u eopsdeti 600t BCO BU 485 Jy50, yena umnynrvca 100
aumn. — 2 wm. TY 4218-350-18151455-2010;

3. Komnaemovr mepmomempos conpomusnenus niamunoswvix muna Pt500 — [ komnnexm TV 4213-
900-03215076-99

4. [lpeobpaszosamenv oasnenus IIJ[TBX-1-02 (sepxnuii npeoen 1,6MlIla, evixooHot cucnan 4-
20mA, kacc mounocmu 0,5%

KoMIIIIEKTHOCTE MOCTaBKHU TEINIOCYETUHNKA JOIKHA COOTBETCTBOBATL Tabnuiie Taomuia 7
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Ta6auma 7 — KoMnjieKTHOCTH cpeacTBa N3MepeHuii

HaumeHnoBanue O0o3HaueHne Komnnuecrtso, mr.

Temnocuéruuk CT 10, B cocTaBe: 1

— BBIUUCIINTEND TeMI0BOM 3Heprun BTO-1 1

— IepBUYHBIC NTPeoOpazoBaTesn pacxoaa orlno6

— TepMonpeoOpa3oBaTenu orl 106

— ipeoOpa3oBaTe JaBICHUS orl o4
[Tacnopt I1C 4218-016-18151455-2017 1 9x3.
PykoBozcTBO 1O AKCILITyaTaluu PD 4218-016-18151455-2017 1 k3.
MeToanka moBepKu PT-MII1-4174-449-2017 1 7Kk3.

le/IMe‘laHI/Iet KOJIMYCCTBO IICPBUYHBIX Hp€06pa3OBaTCHeﬁ pacxoaa, TCMICPATyphbl, HABJICHHUSA OIMPCACIAIOTCSA
MOZ[I/I(l)I/IKaLII/Ieﬁ HCIIOJIb3YCMOI'O BBIYUCIUTCIIA, YKA3bIBACTCA IIPH 3aKa3e.

1.1.4. VYcrpoiicTBo u pabora.

TernocueTynKk OCYHIECTBISCT: U3MEPCHUE pacxoja BoIbl (00beMa, MAcChl) - CYCTIYMKAMHU BOIBI,
pacxogoMepaMUu-CUCTUNKAMU, TCMIICPATYpPbl TCIINIOHOCHUTCIA — TCPMOMCTPAMH COIIPOTUBJIICHHUA B
nojaronieM M (WIM) OOpaTHOM TPYOOIPOBOJIAX CHCTEM TEIJIOCHAOKEHUS, OIpEeICHUE TEeIJIOBOM
SHEPTMHM M JPYTUX [apaMeTpOB TEIUIOHOCUTENs MyTeM oOpaOOTKH pe3yibTaToOB H3MEpPEHUH
TETUTOBBIYHCITUTEIICM.

B 3aBucuMocTu OT 3akasza BBIGI/IpaeTC}I TUII TCIIJIOBBIYUCIHUTCIIA, a4 TAKXKEC KOJIMYCCTBO CUCTUYHUKOB
BOJIBI,  PAacXOJOMEPOB-CUETUYNKOB, TEPMOMETPOB  CONPOTHBICHHS ¥  JaTYAKOB  JABIICHHS,
o0ecTIeYnBaOIIUX ONPEACICHNE TEIIIOCYUETYMKOM BCEX TPEOYyeMbIX MapaMeTpOB.

1.1.5. Cpencra usmMepeHus, UHCTPYMEHT U NMPUHA/IJICIKHOCTH.
[Ipy MOHTaxke TEPBUYHBIX MpeoOpazoBaTelie MPUMEHSETCS HWHCTPYMEHT U 00OpyIOBaHWME,
yKa3zaHHoe B PO Ha HuX.

1.1.6. MapkupoBka 1 II0MOUPOBaHUE.

MapkupoBka (HyHKIIMOHATBHBIX OJOKOB TEIIOCUETUYHKA JIOJKHA COOTBETCTBOBATh TPEOOBAHUSIM
UX HKCIUTYaTallMOHHOW JOKYMEHTAIIHH.

3HaK YTBEpXKJCHUS THUIA HAHOCHTCA HA THUTYJIBHBIM JIMCT TAclopra TeIIOCYeTYHKa
TUTIOTPAPCKUM CITOCOOOM.

Howmep TeruiocueTunka COOTBETCTBYET HOMEPY TEIUIOBBIYMCIUTEIIS.
MapkupoBKa TEIJIOBBIYUCIUTENS JOHKHA CONEPKATh:

-3HaK yTBepxkaeHus tuna B coorsercteuu ¢ I1P 50.2.107;

-TOBapHbIN 3HAK MPEANPHUATHSI-U3TOTOBUTEIIS;

-0003HaUYEHUE TEIUIOBBIYMCIUTEIIS;

~TUII TEIUIOBBIYUCITUTES;

-HOMEp TETUIOBBIYUCIUTENS U 'O/l U3TOTOBJICHUS TEIUIOBBIYUCIUTEIIS;

-JIMana3oH pa3HOCTH TEMIIEPATyp.

Ha TpancnopTHOW Tape AOKHBI ObITh HAaHECEHBI HECMBIBAEMOM KpAaCKOW, KOHTPACTHOHW IIBETY
Tapbl, OCHOBHBIC, JOMOJHHUTEIbHbIe W wuH(popMmanuoHHble Haamucu 1o [OCT 14192, a Taxxke
MaHUIYJSIIAOHHBIE  3HAKH, cootrBeTcTBytome Haanucu: "OcrtopoxkHo-xpymkoe!", "Bepx, He
kaHtoBaTh!", "bBoutcs ceipoctn”.

[1noMOupoBaHUEe COCTaBHBIX YacTeW TEIIOCYETYHKA MPOU3BOJIUTCS B COOTBETCTBUU C TPEOOBAHUAMU
UX HKCIUTYaTallMOHHOW JOKYMEHTAIIHH.
1.1.7. VYmnaxoska.

TeriocueTynky clielyeT YMNaKOBbIBaTh B 3aKPBITHIX OTAIJIMBAEMBIX IOMEHICHUSIX TIpU
TeMreparype okpysxkatoumiero Bozayxa ot 15 °C go 40 °C u orHocutenbHOM BiaxkHocTH 10 80 % mpu
OTCYTCTBHH B OKPY>KaIOIEl cpejie arpeCCUBHBIX Ia30B, MAPOB U 3aMbUICHHOCTH.

B kawectBe Taphl JODKHBI MPUMEHSATHCS YIIAaKOBOUHBIE KOPOOKHM W JIEPEBSHHBIC SIIMKH WM
KOHTEHHEPHI.
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B KkauyecTBe aMOPTH3ALIMOHHBIX MAaTEPHUANIOB, HCKIIOYAIOIIMX BO3MOXKHOCTh IE€pEMEIIECHUS
W3JIeHs BHYTPH Tapbl, TOJDKHBI IPUMEHSATHCS IpeBECHas CTPYKKa WM OyMaskHas Makyjiarypa.

B kxaxmyro TpaHCHOpPTHYIO Tapy IOJKEH OBITh BIIOKEH YMAKOBOYHBIM JIHCT C YyKa3aHUEM
HAaUMEHOBaHMSI U O00O03HAUYEHUS TEIUIOCYETYMKA, €ro COCTaBa, JaThl YMNAKOBKM W MOJIMUCH JIUIIA,
OTBETCTBEHHOI'O 3a YIaKOBKY.

Macca 6JI0KOB TEITOCUETYUKOB B YITAKOBKE HE JTOJDKHA MpeBbImarh 200 Kr.

DKcIuTyaTallioOHHas JOKYMEHTAIUs JJOJKHA OBITh yJIOKEHA B TAKET U3 MOJUITHICHOBOMW MJICHKU
o 'OCT 10354.

KoncepBauust npubopa mpooautcss B coorBercTBuM ¢ ['OCT 9.014 mnst rpynmnbl M3A€IHiA:
cuetudk |-3; temmospruncourens -l11- 1.

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

XpaHEeHUE TEIIOCYETYMKOB B YIAKOBKE JOJKHO COOTBETCTBOBATh ycloBHsAM xpaHeHus 3 ['OCT
15150-609.

1.2. Omnwucanue u pabota coctaBHbIX yacteit Teruiocuerunka CT 10,

1.2.1. OOuue cBeaeHus

[Tpuntun padoter TerocyéTunkoB CT 10 ocHOBaH Ha M3MEpeHWH O0bEMa, TeMIepaTyphl U
JABJICHUS TETUIOHOCUTENSI TPH TOMOIIM BHEIIHWX TMEPBUYHBIX IMpeoOpa3oBareieil U IMOCIEIyIOIIeM
BBIUHCIICHUH TEIIJIOBOM YHEPTUH MTyTeM 00pabOTKU Pe3yabTaTOB U3MEPEHUHN BBIYUCIUTEIbLHBIM OJIOKOM.

Termocuetunkn CT 10 cocroaT wu3: BBIYUCAUTENS TemioBod sHeprun BTD-1; komrmuiekta
TepMonpeoOpa3oBareneii  comportuBiaeHus TII; mepBuuyHBIX TpeoOpasoBareneii  pacxoma [P
(pacxomoMepoB,  BOJIOCHUETYHKOB);,  mpeoOpazoBareneit  mamenus IIJ[.  Tumbl  mepBUYHBIX
nmpeoOpaszoBareseil TeMnepaTyphl, pacxoja U JaBleHUs, MpUMeHseMble B cocTaBe TeruiocueTynkoB CT
10, ykazansl B Tabnunax — Ta6numna 6.

Beruncnurens  TeruioBod  sHepruum  BTDO-1  obecrieumBaer uW3MEpeHHWE  CHTHAJIOB  OT
TepMoIipeoOpa3oBareseii, MepBUYHBIX Mpeodpa3zoBaTenell pacxoda W mpeoOpa3oBarencii JaBICHHS C
nocnenyromeid 00pabOTKOM, HAKOTUICHHEM, XpaHCHUEM, HWHAWKAlWeW Ha JUCIUIee M BbIJAYeH Ha
BHEIIIHUE ycTpoiicTBa. V3MepeHHbIe CUTHAJIBI NIEPBUYHBIX Mpeodpa3oBareseil npeodpasyiores BTO-1 B
unpoByro hopmy.

1.2.2. TlepBuunsie mpeoOpa3oBaTean pacxoaa (CYETYNKU, PACXOIOMEPHI-CUETUHKH ).

KoHcTpykuuss w mpuHIUN JACWCTBUS TEPBUYHBIX MmpeoOpasoBareneit oObema (pacxoja),
MapKUpOBKa, IUIOMOMpOBaHHE, yMNakoBKa MMOAPOOHO MpPHUBEAEHbI B IMpujaraeMo K HHUM
JKCIUTYaTallMOHHOW TOKYMEHTALUU.

Pacxomomepbl wuimu BOAOCUETUMKH, BXojasmme B cocTaB Temiocuétunka CT 10, wumerot
HOPMHUPOBAHHBIN UMITYJIbCHBIA BBIXOJHOM CUTHaJ. IMIyJIbCHBIA CUTHAJ C pacxogoMepa COOTBETCTBYET
MPOUJICHHOMY 4Yepe3 HEero 00beMy KUAKOCTH. KakIoMy HMITyNbCy, MONYYEHHOMY C pacxojomMepa,
COOTBETCTBYET BEJIMUYMHA MPOIJACHHOTO Yepe3 Hero o0beMa BOJAbI B JIMTpax. 3HaUeHHe 0ObeMa Ha OAMH
MMITYJIbC B 3aBUCUMOCTH OT JUaMeTpa pacxoJoMepa pa3iMdaeTcs M YKa3bIBaeTCs B MACIOpTe Ha
pacxolomMep, a TakKe€ Ha OJTHUKETKE pacxoJoMmMepa. 3HAUeHUE Beca UMITYJIbCA YKa3bIBaeTCs C
Pa3MEpHOCTHIO JTUTP HA UMITYJIBC UM UMITYJIBC HA JIUTP B 3aBUCUMOCTH OT MOAM(UKAIIUN BEIYUCITUTEIS.

Breruncnurens TtemmoBoit 3Heprun BTD-1 mocraBnsercs ¢ 3aBOACKONM KOH(UTyparued Tuma
CUCTEMBbI 3aKphITas, pPacXxoJOMep Ha I[ojade, Beca HMMIYJbCOB BXOJHBIX KaHAJIOB BBIYMCIUTENS
ycraHoBieHs! 100 TUTpoB Ha UMITYJIbC.

BHUMAHMUE BAYKHO!

Jns obecrieuenust mpaBwiibHOW paboTel Terocuetynka CT 10, mepexn Havamom
IKCIUTyaTalul HeoOX0IuMO B KOH(MUTypaluu BBIYUCIUTENS HACTPOUTH BECa HMMITYJIHCOB
BXOJIHBIX KaHAJIOB B COOTBETCTBUHU C BECAMH MMITYJICOB MOJIKIIFOYaeMbIX K JaHHBIM KaHajJaM
pacxoJIOMEpPOB, a Tak)Xe BBIOpAaTh HEOOXOAMMBIM THI CHCTEMBl TEIUIOCHAOXKCHHS B
COOTBETCTBHH C HCIOJB3YeMOW Ha 00OBEKTE.

1.2.3. KowmrmiekTsl TepMonpeoOpa3oBaTesieii COnpOTHUBICHUS.
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KommiiekTsl  TepMomnpeoOpa3zoBaTesieil  CONPOTUBICHUS  NpEAHA3HAYEHbl JUISI  M3MEPEHHUs
TEMIIEpAaTypbl U Pa3HOCTH TEMIIEpaTyp B CHCTEMax TEIUIOCHAOXKEHUS B COCTaBE TEIUIOCUETYMKOB.
Kommiekt  TepmorpeoOpa3oBareneld  CONPOTUBICHUS  COCTOMT W3  JBYX  IUIATHHOBBIX
TepMonpeoOpazoBaTeeii CONPOTUBICHUS TOJOOPAaHHBIX B Mapy.

[Ipunnun  nmeWicTBHS  TepMolpeoOpa3oBaTelied  CONPOTHBJICHUS OCHOBAaH Ha  HU3MEPEHUH
AJEKTPUYECKOTO COINPOTUBIIEHUS IUIATHHOBOTO UYBCTBUTEJIBHOIO JJIEMEHTAa B 3aBUCUMOCTU OT
TEMIIEPATypHI.

Tumnsl TepmonpeoOpa3oBaTeneii CONpOTUBICHU NpUMeHsieMble B coctaBe Terocuerunko CT 10,
yKa3aHbl B Tabmute 4.

CBeneHuss O  KOHCTPYKIMH  TepMompeoOpas3oBaTeneil  CONPOTHBIECHHUS,  MapKHUPOBKa,
IIOMOMpOBaHUE, YHNAaKOBKAa MOAPOOHO TMPHUBEACHBI B MpUiIaraéMoll K HHUM JKCIUTyaTallHOHHOM
nokymeHTanuu. lloBepka KOMIUIEKTOB TepMOINpeoOpa3zoBaTeieil CONMPOTHBICHUS MPOBOIUTCA B
COOTBETCTBUHM C METOJMKON MOBEPKHU C MEPHUOJUYHOCTHIO YCTAHOBJICHHOMW ISl JAHHOTO THUIIA CPENICTBA
U3MEpEeHUsl.

Koncepauus tepmomeTpoB conpotusiieHus npoBoautcst B coorBerctBuu ¢ 'OCT 9.014-78 s

TPYIIBl U3enuii: - TepMoMmeTpbl compotuBieHus - Il - |; BapmanTer 3ammuter - B3-10; BapuaHThI
BHYTpEHHEH ynakoBku: - BY-6.
BHUMAHMUE BAYKHO!
l Jns obecrieyeHus: mpaBuibHOM paboTel Terocyeruynka CT 10, HeoOxomumo mpu
H KOMIUIEKTAllMM YYUTHIBATh, YTO BBIYMCIUTENL TEIUIOBOW sHepruu BTO-1, Bxomsmuii B
COCTaB  TEIUIOCYETYMKA TMOMAJEPKUBACT TEPMONPEOoOpa3oBaTENM  CONPOTUBICHHUS  C
HOMUHAJIBHOM  cratmueckoi  xapakrtepuctukoit (HCX) Pt500. Vcnonb3oBaHue
TepMornpeoOpazoBaTeneil conporusieHus ¢ apyroit HCX.
BHUMAHMUE BAYKHO!
l IIpu monTtaxke temnocdyerunka CT 10, mpu HEOOXOAMMOCTH HM3MEHCHHS JUTHHBI
H MIPOBOJIOB TepmorpeobdpaszoBatenen conporupienus (TC), HapamyBaHUe JOMYCTUMO TOJBKO
s 06oux TC BXOASMIMX B COCTaB KOMIUJIEKTA, HA OAMHAKOBYIO BEIMYMHY. MaKCcUMallbHAS
uHa 10 25M kabenem 4x0,75 npu 4X MPOBOIHON CXEMe MOAKITIOYCHHUS

1.2.4. TlepBuuHble mpeoOpa3oOBaTENN JABICHUS
[IpeoOpazoBareny naBieHUs MPEAHA3HAYCHBI TSI M3MEPEHUST N30BITOUHOTO JIABJICHHS B CUCTEME
TEIJIOCHA0KEHU S, 3HaUeHUEe U30BITOYHOIO JaBJICHUS B pe3yibTaTe pabOThl YyBCTBUTEIBHOIO AJIEMEHTA
npeoOpaszyercs B yHU(DUIIMPOBAaHHBINA TOKOBBIN CHTHAI.
st u3mepennst n30pITouHoro napnenus, TeriocdyeTduk CT 10 B 3aBUCUMOCTH OT MOAU(PUKAIIHH,
MOJIJIEP>KMBAET MOIKIII0UeHUE mpeoOpa3oBaTenieil JaBlieHus ¢ YHU(DUIIMPOBAHHBIM TOKOBBIM CUTHAJIOM OT
4 no 20MA B quanaszoHe n30bITouHOro AasieHus ot 0 go 1,6MIla
Tumnbl npeobpazoBareneil 1aBieHusi, NpUMEHseMble B cocTaBe TertocueTunkoB CT 10, ykazaHsl B
Tabure 6.

CBenmeHuss 0 KOHCTPYKIIMM TMpeoOpa3oBareneil  JaBlIeHUs, MOAKIIOYEHHE, MapKUPOBKa,
IIOMOMpPOBaHUE, YHNAaKOBKAa MOAPOOHO TMPHUBEACHBI B MpUiIaraéMoll K HHUM DKCIUTyaTallHOHHOM
nokyMmenTtanuu. IloBepka mpeoOpas3oBaresneil AaBieHUs MPOBOAUTCS B COOTBETCTBHUHM C METOIUKOM
MMOBEPKHU C NMEPUOJAUYHOCTHIO YCTAHOBJICHHOM JIJIsl JAHHOTO THIIA CPEJCTBA U3MEPEHHSI.

BHUMAHMUE BAKHO!
l Jns obecrieueHus: mpaBuibHOM paboTel Terocyeruynka CT 10, HeoOxomumo mpu
H KOMIUIEKTAlldM YYUTHIBATh, YTO BBIYMCIMUTENL TEIUIOBOW sHepruu BTO-1, Bxomsmuii B

COCTaB TCIUIOCUCTYMKA IMOAACPIKHUBACT Hp606pa303aTeJm JAaBJICHUS C TOKOBBIM BBIXOJIO0OM 4-
20MA B nuamazone ganenus ot 0 go 1,6MIla. Mcnonb3oBanue npeobpaszoBarenei ¢ Ipyrum
3HAYCHUCM BBIXOJHOIT'O CHUTHAJIa WU C ,Z[pyFI/IM paGO‘-II/IM AUaIrra3oHoOM  JIaBJICHUSA
HEJIOMYCTUMO.

1.2.5. Bwruucaurens TemnoBoit sueprun BTO-1
1.2.5.1. OO6mue cBeacHUS
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Boruucnurenu temnoBoit sHeprunm BTD-1 mpennazHaueHsl A M3MEpeHHE M mpeoOpa3oBaHUit
CUTHAJOB OT IMEPBUYHBIX M3MEPUTEIbHBIX IpeoOpa3zoBaTeliell MapaMeTpoB HU3MEpseMOW cpeabl B
3HAYEHUS! COOTBETCTBYIOMIMX (PU3NYCCKUX BEIMYUH C IMOCICIYIOIIMM BBIYUCICHUEM W WHIUKAIHEH
TEIUIOBOW YHEPTUH, TaPaMETPOB U pacxoza (00bema).

Boraucnmurenu TtemmoBoit 3Heprun BTO-1 mpennasHadeHbl AJIS WCMOJIB30BAHUS B 3aKPBITBHIX H
OTKPBITBIX CHCTEMaX OTOIJICHHS U BOAOCHAOKEHHS, B TOM YHCIIE OTKPBHITHIX TYITHKOBBIX.

[Tpuntmn paboThl BEIUUCTUTENS TeruioBor sHeprun BTO-1 cocTouTt B m3MepeHnn 1 mpeoOpa3oBaHuN
CUTHAJIOB OT TMEPBUYHBIX HM3MEPUTEIHHBIX TpeoOpa3zoBaTeliell MapaMeTpoB HU3MEpSEMOW cpeibl B
3HAYEHHUS! COOTBETCTBYIOMIMNX (PU3NUECKUX BEIUYMH C MOCIEAYIOLIUM, B COOTBETCTBUU C YCTAaHOBIEHHOM
QIITOPUTMOM 00pPaOOTKH, BEIUMCIICHHEM PE3YIbTATOB KOCBEHHBIX U3MEPEHUH.

Boraucnurens tennoBoit sHeprur BTD-1 BBITIONHEH B BHJAE AJICKTPOHHOTO OJIOKA B TEPMETHYHOM
IJJACTUKOBOM Kopiiyce. BHyTpu Kopriyca pacnosiokeHa IeyaTHasi IUlaTa d3JEKTPOHHOTO MOAYJS ¢
MHUKPOMPOIIECCOPOM, TUCIUIEEM, HCTOUHUKOM NUTaHMs (UTHEBas Oarapesi) U KIEMMHBIMH KOJIOJIKaMH
JUTSL TIOJIKITFOUEHUS Ka0eJIeil.

Kabenu oT mepBHYHBIX M3MEPUTENBHBIX NpeoOpa3oBarelnieii, a Takke KaOeau CBA3M U BHEILIHETO
MUATAHUS TIOAKIIOYAIOTCS K KJIEMMHBIM KOJIOJKaM B COOTBETCTBHU CO CXeMOHM mnojkitoueHus. s
oOecrieueHrs TePMETUYHOCTH KOPITyca BBIYMUCIUTENS TeroBou sHeprun BTD-1 BBog kabenel B Kopmyc
OCYILIECTBIISIETCS UEPE3 TEPMOBBO/IBI.

VYrupasnenue paOoTOW BBIUMCIUTENS TEIIOBOM sHepruu BTD-1 ocymecTBisercs ¢ MOMOIIBIO
KHOIIOK KJIaBUATYPHI YIIPABJICHUsI HA JIUIICBOW TAHENI KOpITyca mpudopa.

[Ipencrasnenune nabopMaruu ocymiecTiaseTcs: mocpencrsoM KK-unaukaropa.

C 1menpl0 TPENOTBpAICHHUS HECAHKIMOHMPOBAHHOTO JOCTyNa K (DYHKIMOHAIBHBIM y3J1aM
BBIYMCIIATENSA TeruioBod sHepruu BTD-1, mocnegHuit mMeer BO3MOXHOCTH INIOMOMpOBaHUS. MecTo
HAHECEHUs KJIeMa — KPENEXKHbBIMA BUHT IJIaThl MUKPOIIPOLECCOPA.

Boeruucnurens temnoBoit s3Heprun BTO-1 ocymectpiser:

— BBIYUCJICHUE U UHAUKALMIO TEIJIOBOM 3HEPTHH, | Ka;

— W3MEpEeHHWE W WHIWKAIHI0 OoO0bema (MacChl) TETUIOHOCHUTENSI B TIOJAIOIIEM M/ 0OpaTHOM
TpyOOmpoBOJaxX, a TaKXKe OT JOMOJHUTEIBHBIX CYETYHKOB, M® MM TOHH (B 3aBUCHMOCTH OT
MoauUKaIIN);

— M3MEpeHUEe U HMHIUKAIUI0 TeMIIepaTyphl U Pa3HOCTH TEMIIEPATyp B MOJAIONIEM W OOpaTHOM
TpyOOIpoOBOIaX M TPYOOIIPOBOIE XOJIOAHOM BOIBI, °C;

— W3MEpEHHUE U MHAWKALHUIO BpeMEHH paboThl BBIYUCIUTENS TEIUIoBol sHeprun BTO-1, u;

— HHOUKALUHUIO DJIEKTPUYECKONW BSHepruu (MpH MOJKIIOUYEHUH K CUETYMKY AIJIEKTPOIHEPIHU C
JUCTAaHIIMOHHBIM BBIXOJOM;

— mnepuoauyeckoe (UKCUPOBAHHME MApaMETPOB BO BHYTPEHHEW HHEPreTHUYECKH HE3aBUCUMOM

MaMsITH;
— BBIBOJI apXUBHBIX JAHHBIX HA IPUHTEP;
— mepeaauyy AaHHBIX 1o uHTepdericam RS232 wim RS485, nim USB,;
— BO3MOXXHOCTH IOJICYETA TEIUIOBOM YHEPTUHU B PEKUME PEeBEpca CHUCTEMbI TEIIJIOCHAOKEHHUS.
Boeruncnurenu ternoBoit sHepruu BTO-1umeror moaudukanmm, ykazanasie B Tabiuie Tadnuima
8.
Tabauna 8 - Mogudpukannu BeluucanTes el TennoBoii 3vepruu BTI-1
[114(I115)
HanmenoBanue K1 (K1M) K2 (K2M) K3 M4 M
(IT15 M)
KonndecTBO CHCTEM TEIIIOCHAOKCHHMS 1(1) 1(1) 1 2(1)
KonnyecTBo MMITYIbCHBIX BXOJIOB 4(3) 4(3) 4 6(3)
KonnuecTBO BXOI0B IS
O IK/TFOUCHHS 3(2) 3(2) 2 6(3)
TepMonpeoOpa3oBaTeneit
KomuuectBo npeobpazoBareneii i i i 4(2)
JTaBJICHUS
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BrixoaHoii TOK ipeoOpazoBaTeneit ) i ) 420 MA
JTABJICHUS
Cucrema TerIoCHa0KEHUS — 3aKpBITast, PACX0IOMEp Ha MOJAIOIIEM TPYOOIIPOBO/IE
— 3aKpbITas, pacxoaoMep Ha 0OpaTHOM TPyOOIIPOBOJIEC
— OTKpBITast OObIYHAS
— OTKpPBITas TYNHKOBast
Hanwdue BCTpOEHHOTO KOHTpOJIUIEpa, i i i Jla
MIpUHTEpa
ApxuBanus H3MEPSAEMBIX n | 1440 yacoB | 1440 yacos 1440 gacoB 1440 gacoB
BBIYUCIISIEMBIX [TAPAMETPOB 366 cyTok 366 cyTok 366 cyTok 366 cyTok
36 mecsneB | 36 mecsiieB | 36 mecsueB | 36 MecsieB
Hannune BXOJIOB s
KOHTPOJIS MATaHUS i i i Ta
MOJAKIIOUEHHOTO  pacxojiomMepa C
CETEBBIM MTUTAHUEM
[Muranue ot BCTpoeHHOM Oartapeitku Ja Ha Ja Ha
Bo3MoxHOCTh MUTaHUS OT BHEIIHETO
WCTOYHUKA Ja Ha Ja Ha
TTonkmroueHue BBIYMCIIUTEIS K RS 232 RS 485 RS 232(umun
KOMIIbIOTEpY ¢ momortibio uatepdetica | (+ModBus | (+ModBus RS 485 USB)+
RTU) RTU) RS 485
UTlo 3aKaszy

OO0uwmii Bua BeIUMCAUTENEH TerioBoil sueprun BTI-1 npeacrasien Ha pucyHke 1.

BT3 -1 K2m
11- 14216

Puc. 1 O0Ommit .BlrlIl B-T3—1‘

TexHu4eckre XapakKTepUCTUKN BBIYUCIUTENS TeruioBoi sHepruu BTO-1 ykazansl B Tabnune Tabmuma 9.

Tabauna 9 - TexHuyecKkne XapaKTePUCTHKH BBIYMCIUTEISI TENI0BoI YHepruu BTI-1.

M3mepsiemas BeIM4MHA - TEIJI0Bast SHEPTUsl M/Tx, ['kan
KonnuectBo 3Hauamux nudp Ha HHIUKATOPE OTCYCTHOTO YCTPOHCTBA 8
I{eHa eTMHUIIBI MITAIIIETO Pa3psijia o TeMieparype Bojbl, °C 0,01
IleHna eMHUIIBI MITAIIETO Pa3psijia O Pa3HOCTH Temmepatyp, °C 0,01
[lena ummynsca, J1/umMm(umI/m) 0,1-1000 (0,01-
320,00)
[ITar u3MeHEeHHS IICHBI MMITYJIbCA, JI/MUMIT (MMIT/J1) 0,1(0,01)
I{eHa eMHMUIE MIIAIIIEr0 Pa3psiia Mo 00beMy TEIUIOHOCHTES (BOJBI), M- 0,001-1
Ilena eguHuUIBI MITAZIILIETO pa3psiaa Mo TEMI0BoM sHepruu, [ Kan nepeMeHHast
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(0,0000001 - 1)
Jnamna3oH u3mMepeHus: BpeMeHu paboThl, yac ot 0 10 99999
[Ipenen nomyckaeMoi OTHOCHTEIBHON MOTPEIIHOCTH BBIYMCIUTENS TPU
U3MEpPEHUHN TEIUIOBOM »JHEpruM B YKa3aHHBIX JAHMAla30HaX pPa3sHOCTU
Temrneparyp, %
3°C<At<20°C +1
20°C<At<150°C +0,5
IIpenen nomyckaeMoil aOCONIOTHON TMOTPEIIHOCTH BBIYHCIUTENS TPU
U3MEPEeHUH Temmneparypsl, °C +0,3
JlnanazoH BBIXOJHOT'O CHUTHaJa MOAKIIOUAEMbIX MpeoOpazoBaTesei JaBiIeHUs, 4-20
MA
IIpuBeneHHas NOrpeNIHOCTh IPU U3MEPEHUH JaBiieHus He Ooee, %0 0,25
Jnanaszon u3mepenus remneparyp, °C 1+150
Jlnana3oH u3mepeHus pasHocTU Temneparyp, °C 3-145
Bec BeunMcauTens, Kr 0,5+0,01
["aGapuTHBIE pa3zMepbl, MM 120x170x55
Hanpshxenne nutanus TuTueBoi 6arapeu, B 3,6
Bo3MoxHOCTE paboTa OT CeTH MEPEeMEHHOr0 TOKA C IIOMOIIbI0 HCTOUHUKA
MATAHUS HampspDKeHueM, B 5-24
CreneHp 3aIUTHl KOpIlyca OT NbUIM U BJaru IP 65
VYcnoBus dKCIuTyaTanuu:
- TeMIIepaTypa OKpykarolero sozayxa, °C +5+ +50
- OTHOCHUTEJIbHAS BIAXHOCTh BO3/ayXa He Ooee, % 80
- atMocdepHoe nasneHue, klla 84 +106,7
YcnoBust XpaHEHHS] COOTBETCTBYIOT I'OCT 15150-69

1.25.2. VYcrpoiictBo u padota (Mmonudukamus CT 10 [IM).

INonmoBHBIM ycTpoiicTBoM Monudukanuu terocuerynka CT 10 I1IM siBnsercs ogHa u3
MoauUKaIUi BEIYUCIUTENS TerioBoi sHeprun BTO-1, nanee Berancnurens BTO-111M.
Monudukaryv BIYHCIUTENCH TPUBEICHBI B Ta0IHIIE 3.

Paznuyarorcs MoauduKanuy KOJIMYECTBOM HE3aBUCHUMBIX CHUCTEM y4eTa TEIJIOBOM IHEPIHH.

Kpome o603nauenus moaudukaiuu Beraucautens BTO-1, npu 3aka3e 10MOJIHUTENEHO
YKa3bIBaeTCsl MOJAM(UKAINS YCTAaHOBIEHHOTO HHTEpdericHoro Moayisi. utepdecHbIil MOTyIb
o0ecrneunBaeT HATMYUE PA3INYHBIX KOMMYHUKAIMOHHBIX IU(PPOBBIX HHTEP(HEHCOB IS CBS3U C
BBIUHCIIUTENEM, a TAK)Ke MOJIKIII0UEHNE BHEIIHEr0 MUTaHus sl paboThl UHTEp(EcOB U MUTaHUS
BBIYHCITUTEIIS.

Onucanne Moaudukauii ”HTEpPEHCHBIX MOy e TpuBeaeHo B Tabmuie Tabnuma 10
HACTOSIIETO PYKOBOJICTBA O IKCILTyaTaI[HH.

[Tpumep 0003HauEHUS MOAN(DUKALIUI BEIYUCIUTENS IIPU 3aKa3e:

BTD3-11114 M ¢ moxynem MCBII USB; (2 cuctemsbl TertocCHaA0KEeHHS )

BTD-11115 M ¢ monynem MCBII 232; (1 cucrema TeriocHabKeHus)

Buemnuit Bua Berurcnutens BTO-11IM ¢ pacnionokeHuemM opraHoB YIIPaBJI€HUS U 2JIEMEHTaMU
KperuieHus npeacTaBieHsl Ha Puc.2 u Puc.3

12
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__________

F-——————

BT3-1 3
BriMHCAHTEAR TENAOKOH SHEPIHH
5 5 :
4
Puc.2 Buemnuii Buja Boruncautenas BTI-11TM.
O603HaueHus:
1. Kopnyc TeniaoBbIYUCIUTENS 4. I'epMOBBOIBI
2. XKK-unmukarop 5. MecTta yCTaHOBKH MPOYIIHH JUTsI KPETUJICHHSI TeTITIOBBIYHCITUTENS
3. KHonku yripaBieHHS 6. Pazpém RS232 11 moaAKIIIOUeHUsT K KOMITBIOTEPY U TIPUHTEPY

13
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Puc.3 Koncrpyknust Berunciaureias BTI-11TM.

O06o03HaueHus:

1. Kopnyc TeniaoBbIYHCIUTENS

2. 'epmoBBOIBI

3. UnTtepdeiicHbIi MOTYITH

4. DneMeHT nUTaHus

5. OyHKIIMOHAIBHBINA NEPEKII0YaTENb PEXUMOB TIOBEPKH, YCTAHOBKH ITapaMeTPOB, IPOTOKOIa OOMEHa.

6. Pa3pbiBHBIC KJIEMMHUKHU TOJIKIIOYEHUS IEPBUYHBIX MpeoOpa3oBaTesnieil pacxoaa, TeMIepaTypbl, 1aBICHUS
7.0OcHOBHAs IJIaTa BEIYUCIUTEIS

Boraucnmurens BTO-11IM B COOTBETCTBHM C TPEAYCTAaHOBIEHHONW B KOH(UTYpaIlud CXEMOU
TEIUIOCHA0)KEHUS, HA OCHOBaHMM CUTHAJIOB, MOJYYEHHBIX OT NEPBUYHBIX IpeoOpasoBarenell pacxona,
JABJICHUsT U TEMIEpaTypbl, BBIYMCISET 3HAUCHHE TEIUIOBOM sHepruu. Pacuer TemyoBoil sHEpruu
MIPOU3BOJIUTCS C IEPUOJUYHOCTHIO | MUHYTA.

B TYmUKOBBIX OTKPBITBIX CHCTEMaxX, B OTJIMYHE OT MPOUYUX CHUCTEM, Bbhuuciautear BTO-11IM
UCTOJB3YeTCs] C OAHMM TEPMOMETPOM COINpPOTHBICHHUS, NMPH 3TOM BMECTO BTOPOTO TEpMOMETpa
COTPOTHBIICHHUS JOJHKHA OBITh YCTAHOBJIEHA NIEPEMbIUKA.

Pacyer maccwl BOAbpl BeAeTcs MO HM3MEPEHHBIM HWJIM JOTOBOPHBIM 3HAUYEHHUSAM (€CIM JOCTYITHO)
TemIeparypsbl, o0bema u aaBiaeHus. Ilopsiok moacTaHOBKY 3HaYeHUH npuBesaeH B Tabnuue Tabauya 30.

14



PD 4218-016-18151455-2017

Bcee Beruncnurenu BTO-11IM cHabkeHbI TaiiMepOM pealbHOTO BPEMEHH, KaIeHAapeM U BCTPOCHHOM
namsaTeio EEPROM. Berpoennas noctosinaas namats EEPROM ciyxuT 115t mogaep:kaHus pacyeTHBIX
3HAa4YeHUH TEIJI0BOM SHEpruu, 00beMa TeIUIOHOCUTENS, HH()OPMAIIHIO O TIEPEeNpOrpaMMHUPOBAHUN
npubopa (nocieauue 20 mepenporpaMMUpPOBaHMIA: YUCII0, MECSI] T'0J1), YaCOB pabOTHI, YUCIIA, MECALA U
rojia B ciiyuae BO3MOKHOTO paspsiia TUTHEBOM OaTapeu, a TakxKe JJIsl XpaHEHUS! apXUBHBIX JaHHBIX IO
terutonotpednenuto. lanusie B EEPROM oGHOBIsIOTCS exeyacHo. Bpemst XpaHeHUs TaHHBIX B
EEPROM, nipu oTkimroueHn nutanus, S aeT. [locae BoccTaHOBIICHHS TUTAHUS 110 YHUCITY, MECSILY U TOly
MO>KHO OIPENEIUTh, KOI/1a IPOU30ILIO OTKIOYEHUE TUTaHUS.

BoruncnuTens nMeeT aBTOHOMHOE MTUTaHKUE OT JIMTUEBOM OaTapeu, MO3BOJISIONIEH 00eceunTh
paboty npubopa 0e3 3aMeHbI JIEMEHTa TUTaHUS HE MEHEe S JIeT.

Beruucnurens o6namaer BCTPOCHHBIM HHUGPOBBIM HHTEpdeiicoM (OJHUM WM HECKOJBKHMHU, B
3aBUCUMOCTH OT HCIIOJIb3YeMOI0 MOJYJIS CBSI3M), YTO TIIO3BOJIAET IepefaBaTh HH(POPMALUIO Ha
KOMIIBIOTEp, pacleyaTblBaTh apXUBHBIC JAHHBIE HA MPUHTEPE U OOBEAUHITH MPUOOPHI B €AMHYIO CETh
JUTsl OPTaHW3allid CHCTEMbl JUCTAHIIMOHHOTO cOopa wHbopmaruu. Jns opranuzamuu cetu RS485

HEOO0XOMMO HCIIONIb30BaTh CIIEHUMAIN3UPOBaHHBIN Kabenb mis RS485 tuma Buras mapa KUIIOB,
BELDEN wnu ananoru.

BHUMAHUE BAKHO!

st padoTsl nuppoBoro nurepdeiica He00X0AMMO HAJTMYHE BHEIIHET 0
CTA0MJIM3UPOBAHHOI0 HCTOYHUKA NUTAHUA SB MM ¢ HanmpsiKeHWeM B Juana3oHe 9-
24B.

Bo n3be:xanue BbIX0/1a 000PYy10BAHMS U3 CTPOS, MOJAKJ/IIOYATEe BHELIHee MUTAHUE
TOJbKO HA KIeMMHHKH, 0003Ha4YeHHbIe 5B niu 9 - 24B B 3aBucMMOCTH OT
HCIO0JIb3yeMOro 0J10Kka NUTAHUS.

IIpeBblnmeHNe YKa3aHHBIX HANPSIKEHUI HEJOMYCTHMO.

IIpy NoaAK/IIOYEHUH CETEBOr0 MUTAHNSA, OT Hero MUTaeTcd Kak HHTepdeicHas YacTh
TAK M CaM BbIYUCJIUTE]Ib IIPH 3TOM NMPOAJISIETCH CPOK CIYKObI BCTPOCHHOM OaTapen
NUTAHUSA BbIYUCIUTENS.

IIpu noakJ/JII0YeHUH BHIYHCIUTESA K KOMIIbIOTEepY uyepe3 USB, Haqnumne BHelIHEro
0/10Ka MUTAHKUSA He TPpeldyeTcs, T.K. MUTAHHE HHTEeP(eiiCHOro MOAYJIS U BHIYMCIANTENS
ocymecTBiasiercs or USB nopra komMnbiorepa.

NHuTtepdeiicHas yacTh BBIHECEHA B OTACIIBHBIC MOAY/IH, B 3aBUCUMOCTH OT UCITOJTHCHHUS, B
uHTEepPEiiCHOM MO/IysIe MOTYT NIPUCYTCTBOBATh Kak OCHOBHOM nHTepdeiic RS485, tak u
nononuuTeapHbI RS232, USB, Ethernet, GSM. Buemnee nmutanue caMoro HHTEp(eRCHOro MOIyIIs
OCYILIECTBISIETCS OT CTAOMIM3UPOBAHHOTO OJIOKA MUTAHUS HAapsbKeHUeM oT 9 1o 24B unu 5B. Moayns ¢
MTOAKITIOUEHHBIM OJIOKOM MUTAHUS UMEET CTa0OMIM3UPOBAHHBIN BbIX0/ SB 115 muTaHust aDOHEHTOB CETH
RS485 He nMmeromux OJIOKOB MATAHUS.

Onucanne uaTEepPECHBIX MOAYIEH TTpuBeaeHO B Tabmuie Tadnumna 10.

[Ipu oTCYTCTBUM BHEIIHETO MUTAHUS OT CETH, BBIYUCITUTENb MUTACTCS OT BCTPOCHHOM JTUTUEBOM

Oarapen (3,6 B).
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O6o3Hauenne | BHeurnwnii Bug Onucanue
o o Wutepodeiicubiii Monyns ¢ RS485.
Knemmel Jlyst paGoThl MOAYJIST HEOOXOAMMO BHEIITHEE
- 1.4-Bxon 5B (cTab), nutanue SB.
"o 23 -RS5485
1o Monynb peKOMEHIyeTcs JUIsl yCTAHOBKH B
MC485 ';4 BBIYMCIIUTEIN SIBIISIOIIUECS A00OHEHTaMU CETU
f M 25_ RS485, mo3BossieT MpOU3BOAUTH OMPOC
A BBIYMCIIATENA 110 HHTEpdeiicy RS485.
1234 2 Hanpsikenue 5B ocyliecTBIseT MUTaHue
000 BBIYHCITUTEIS U MHTEP(EHCHOM YaCTH MOTYIIS.
Wutepdeiicublii Monyns ¢ RS485 u BHeHUM
< Knemmel <
nutanueM 24B.
1,4 eeixon 5B crab. o
e 2.3 Rs485 Kpome pynkumii mogyns MC485, monyinb
o 5,6 Bxog nuTaHuA 9-24B HMMeEET BbIX0 SB 11 nutanus npyrux
MCBII485 "o 2:;33 ?;':'ﬂ s S5 aboHeHToB cetn RS485 Ha 6asze Momyeit
Ei‘ng’_ S MCA485. Tlutanue MOIyJIsI MOXKET
OCYILIECTBISATHCS OT CTAOUIU3UPOBAHHOTO
1234 5678 = 0Jsioka nutanus 9-24B wim 5B
COOCI0000
NuTtepdeiicapiii Moaynb-nuto3 RS485 -USB u
O O
BHEIIHUM nuTanuem 9-24B wim 5 B.
e Kpome dbynkmuit monyns MCBII485, moxynb
s HUMEET JOMOJHUTENbHBIN nHTepdetic USB,
ve MO3BOJISIFOIINN TPOU3BOIUTH OMPOC Kak
fi“g‘s "i‘m EB HaR BBIYHCIIUTENS C TaHHBIM MOAYJIEM, TaK U
MCBIIUSB 000T0 A00HEHTA MOKIIFOUYEHHOTO K MOJTYJTIO
1234 & o unrepeiicy RS485. Passem USB npu
Slelen)|sleles)elses) YCTaHOBKE JAHHOTO MOMYJISl MOHTUPYETCS Ha
KOPITYCE BBIYUCIUTENS.
[Tpu noaxrouenuu k USB, Hanmuaue
BHEIIIHETO 0JI0Ka MUTaHUs HE TpeOyeTcs, T.K.
MUTaHUEe UHTePPEHCHOTO MOTYIIS U CAMOTO
BBIYMCIHTENS ocymecTBisiercst ot USB.
Wutepodeiicubiii Monynb-numo3 RS485 -RS232
O O
¥ BHEIIHUM nutanueM 9-24B wm 5B.
e Kpome ¢pynkuuit mogyns MCBII485, monynb
A UMEET JIOMOJHHUTENLHBIN nHTepdetic RS232,
MCBII232 o ,. MO3BOJISIFOIINNA TPOU3BOIUTH OMPOC Kak
RS485 24B 5B RS232 BBIYUCITUTEIIS C JAHHBIM MOJIYJIEM, TaK U
AR s 000T0 A00HEHTA MOIKIIFOUYEHHOTO K MOJTYJTIO
1234 o no untepdeiicy RS485. Imeer BO3MOKHOCTD
OO _QGQQ _'DG oo IMMOAKIIFOYCHHA K IIPUHTEPY.
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Wutepdeiicublii Monynb-nuto3 RS485 -
Ethernet u Baemaum nutanuem 9-24B unu 5B.
Kpome ¢pynkuuit mogyns MCBII485, monynb
HUMEeT JONOJHUTENbHBIN nHTepdeiic Ethernet,
MCBIILAN MTO3BOJISTFOIINI TTPOU3BOIUTH OMPOC Yepe3

fi“g‘s_ g JIOKQJIbHYIO CETh MJIM MHTEPHET KaK
BBIYUCIIUTEIIS C TAHHBIM MOJIYJIEM, TaK U
a o © m000r0 a0OHEHTa MOIKITIOYSHHOTO K MO/IYITO
cooolloocol P o uHTepdeiicy RS485.
NuTtepdeiicapiit Moaynb-untt03 RS485 -GSM u
o Knemmi: O
G sl i aH ek BHEIIHUM ruTanuem 12B 1A.
i 2,3 Rsd85 Kpome ¢pynkuunit mogyns MCBII485, monynb
:E By ftng TS UMEET JONOIHUTENBHBIN naTepeiic GSM,
MCBIIGSM " SN MO3BOJISFOILMI IPOU3BOIUTH OMPOC YEPE3
Ei’?’_ 12? GSM cB#3b Kak BEUUCIIUTENA C JaHHBIM
MOJIyJIeM, TaK U JIto0oro aboHeHTa
1234 5678 = MOJIKTIOUEHHOTO K MOJYJIIO MO HHTepdeiicy
wleTalell sleTele RS485.

B Berunciautene BTO-11IM npucyrcTByeT G yHKIHS KOHTPOJIS MTUTAHUS BHEITHETO PAacX0IoMepa,
JUIS perucTpauuu (pakra OTKIIOYEHHS BHEITHETO MUTAHUS PACX0I0MEPOB Pa0OTAIOIIKX OT BHEIIHETO
MUTAHUS, a TAaK)Ke QYHKIIUS KOHTPOJIS HAIIPABIEHUS TIOTOKA TETUIOHOCUTEIIS 10 00paTHOMY
TpyOONPOBOY B OTKPBITHIX CUCTeMax. [Ipyu BOBHUKHOBEHUHU COOTBETCTBYIOIIUX COOBITHI, BEHIYUCIUTEND
PETUCTPUPYET OLIMOKY B MAMATH C COOTBETCTBYIOIIUM KOJIOM.

B Berauciautene BTO-11IM npucyrcTByeT G yHKIHS YCTAaHOBKH JBYX 3HAUCHHUM TEMIIEPATyp
XOJIOAHOM BOJBI B 3aBUCUMOCTHU OT BpeMeHH roja. EcTb BO3MOXKHOCTh (PMKCALIMU BpEMEHH PadOThI U
KOJIMYECTBA TeIia Mpu padoTe TEIIOCYETYHKA B PEKMMaX BBILIE UM HIKE YKa3aHHOTO JIMara3oHa
pPacxoi0B U IIPU Pa3HOCTU TEMIIEPATyp HUKE JOMYCTUMO. IIpy 3TOM BBIUMCIUTEND PETUCTPUPYET
OLIMOKY B MaMSTH C COOTBETCTBYIOLIUM KOJIOM.

Boeruncnourens BTO-11IM umeer psin mporpaMMHUpYEMBIX [TapaMEeTPOB, YCTAHOBKY U IIPOBEPKY
KOTOPBIX HEOOXOAUMO MPOBOJIUTH TEPE]] HAYaJIOM HKCIUTYaTaI[H BHIYMCIUTEIS.

[Iporpammupyembie mapaMeTpbl BHIYUCITUTEIS:

Hara.

Bpewms.

Bec umnynbca nepBoro cueTymka Bojbl (pacxogoMepa-cuéTurka).

Bec umnynbca BTOporo cueryuka BoJibl (pacxoioMepa-cuéTuuka).

Bec umnynbca TpeTbero cueTunka BoAbl (pacxogoMepa-cuETUNKA).

Tun cucremsl.

JIBe TeMriepaTypbl XOJOJIHON BOJbI, UCIONB3YEMBIEC JJIsi pacueTa TEIUIOBOM YHEPTUU B OTKPBITHIX

CUCTEMAX.

Jlata mepexona Ha HOBOE 3HAYEHUE TEMIIEPATyphl XOJIOJHOM BOBI.

9. HeobxoauMmocTh pacueTa TEIUIOBOM SHEPrUU  OTAEIbHO IMPH BO3HUKHOBEHUM HedaTalbHBIX
omuOOK (BBIXOJI pacxoia TEIUIOHOCUTENS 3a YCTAaHOBICHHBIC MPEAENbl MaKCUMAIbHOTO H
MUHUMAaJIBHOTO Pacxo/ia, BBIXOJ1 Pa3HUIIbI TEMIIEPATYp 3a MPeIes]l MUHUMAaIbHOTO 3HAUEHUS UT.II.)

10. [loroBopHBIC 3HAYCHHWS TEMIepaTyp H JaBICHHWA TEIUIOHOCHTENS JJs pacdera Macc
TEIUIOHOCHUTENSI TMPH OTCYTCTBUM BO3MOXKHOCTH HUX U3MEpeHHs (MpUMEHsIeTCsl MO KaHajlaM
CUETYHKOB BOJIbI U PACXOIOMEPOB, HE YUACTBYIOLIUX B pacueTe TeIJIOBOU SHEPTUN).

11. Heo6X0AMMOCTh TPUHYAUTEIHLHOTO WCIOJIH30BAaHUS JOTOBOPHBIX 3HAYCHHWH TeMmrmepatyp |
JABJICHUH Ul pacyeTa MacC TEIIOHOCUTEIS O JOMOJHUTEIbHBIM KaHaJIaM.

12. JleHb OTYETHOTO TIEPUO/A.

13. MuHUMAaIBHBIN pacXo TSl CHCTEMBI, M.

14. MakcuManbHbIN pacxo IJsi CUCTEMBI, M.

NogakrowpdhE

oo
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[Tponienypa ycTaHOBKM apaMeTPOB OIKcaHa B MyHKTe 1.6.5 HacTosIIero pykoBoacTBa 1o
JKCILTyaTalHH.

BHUMAHMUE BAXKHO!

[Tepen madamom skcrryaranuu Tertocueranka CT 10, HeoOXoauMo MPOU3BECTH HACTPOMKY U
! : MIPOBEPUTH, KOH(PUTYpAITUU BBIYUCIUTENS TETIOBOK dHeprun BTO-1.

3aBoackas KoHpUrypauus:

3akpebITas cucTeMa, pacxooMep Ha noaawineM Tpydonposoae. Beca umnyibcoB Beex
KaHAJI0OB MOJKJIYeHus:i pacxogomepon 100u/umm.

1.2.5.3. VcrpoiictBo u padota (Mmoauduxanus CT 10 K-M).

I'onmoBHBIM ycTpoiicTBoM Monudukanuu terocuerynka CT 10 K-M siBnsercs ogHa u3
MOJU(UKAIMHI BEIUMCINTENS TerI0Boi sHeprun BT3-1, nanee Beruncnutens BT2-1K-M.
Mopaudukanuy BeIYUCTUTENCH MpuBeaeHBI B Tabnuie Tabmuma 3.

Moaudukanuy BEIYUCIUTENS OTIIMYAI0TCS TUIIOM M (poBOro nHTEpderica U UMEIOT cienyrolee
0003HaUYECHHUE:!

BT3-1K1M; (Bctpoennsiit uatepdeiic RS232 TTL. [lnsa noakmoueHus Heooxoaum kadens KBTD)
BTD3-1K2M; (BctpoenHslit naTepdeiic RS485)

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

Buemnuit Bua Beruncautens BTO-1K-M ¢ pacnonokeHneM opraHoB YIIpaBJI€HUs U DJIEMEHTaMU
KperuieHus npezacTaieHsl Ha Puc. 4 u Puc.5

ETH-1 p—

e Ebl"ll‘lﬂﬂl‘l"l"'ﬂﬁh TENACEOR SHEPTHH

[
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Puc. 4. Buewinuii 6uo u koncmpyxkyusa mennoswvtyucaumens BTI3-1K-M.

O6o3HaueHus:
1 —Kopnyc BeruncnuTens 4 — I'epMOBBO/IBI
2 —XK-unaukatop 5 — IIpoymuHbI 4J1s1 KPEIUICHHS K CTEHE
3 —Knomku ynpasneHus

(epbucksii pasey  bOMapeUKa
Pasbem KS485 2 —

= e
@

N K/IEMMHAS KOAOOKQ
: i aamyukob
Lxamnen Tlob” e creress
Lxarmnep "Yem” V3 V2 V1 To
> -...:_--..-.-coo--_uo....:.. ? g
J | .
: P Pasvem RS237

Puc.5. Koncrpyknus remnoBsruucantessi BTI3-1K-M.

Boraucnmurens BTD-1K-M B cooTBeTcTBHM C TpEAyCTaHOBIECHHON B KOH(MUTypalluu CXEMOU
TEIUIOCHAOKEHHUs, HA OCHOBAaHWW CUTHAJIOB, MOJYYCHHBIX OT MEPBUYHBIX MpeoOpa3oBareneil pacxona,
NABJICHUS W TEMIIEpaTypbl, BBIUMCISAET 3HAYEHHE TEIUIOBOM »HHEepruu. Pacuer TemioBoW sHepruu
MIPOU3BOJUTCS C IEPUOJUYHOCTHIO | MUHYTA.

B TynmKOBBIX OTKpBITBIX CHCTEMaxX, B OTJIWYHE OT MPOYUX CHUCTeM, Bbrumciautenasr BTI-1K-M
UCIIONB3YETCS C OJIHUM TEPMOMETPOM CONPOTUBIICHHS, TPU HSTOM BMECTO BTOPOTO TEPMOMETpA
COIPOTHUBIICHUS JOKHA OBITh YCTAHOBJIEHA MIEPEMBIUKA.

Bce Beruncautenn BTO-1K-M cHaGxkeHbI TalilMEpOM pPeaIbHOTO BPEMEHH, KaJICHIapeM U
BcTpoeHHOM mamsaTeio EEPROM. Berpoennast nocrosiaaas namsite EEPROM ciyxuT A nogaepxanus
pacueTHbIX 3HaYCHHH TEMI0BOM SHEprun, o0bemMa TEeIJIOHOCUTEIS, 4acoB paboThI, YHCIIa, MecsIla U roja
B CITydae BO3MOXKHOTO pa3psijia IUTUEBOM Oarapeu, a TaKXKe JUIsl XPAaHSHUS apXUBHBIX JaHHBIX 110
teronorpednenuto. Jlanasie B EEPROM 00HOBIsAIOTCS €kedacHO. BpeMs xpaHeHUsT JaHHBIX B
EEPROM, npu oTkitouenun nutanus, 5 ier. [locne BoccTaHOBIEHUS MUTAHUS IO YUCITY, MECALLY U TOLY
MOHO OIIPEAEINTb, KOI/Ia MPOU301UIO OTKIOYEHUE TUTaHUS.

BreruncnuTens MMeeT aBTOHOMHOE IMHUTaHUE OT JIMTHEBOM Oarapew, IMO3BOJISIONICH 00eCIeuuTh
paboty npubdopa 6e3 3aMeHBI JJIEMEHTA MUTaHUs 10 5 JIeT.
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TemmoBeruuciurenr BTO-1KIM  obmamaer BcTpoeHHBIM uHTepdeiicom RS232, yrto maer

BO3MOXXHOCTh CHUMAaTh apXUBHBIC JIaHHBIE C TEIJIOBBIYMCIUTENS HETOCPEICTBEHHO HA KOMIIbIOTEP WIIU

YIAJEHHO IepelaBaTh JaHHbIE B CUCTEMY Aucrnerdepusanuu. J[ns moaxiIrodeHHs K BBIYMCIUTENIO
HCTOJIB3YyeTCsl ONTOpa3Bsi3aHHbIN Kabens KBTD.

BHUMAHUE BAKHO!
l s noaxmouenust BTD-1K1 k komnbroTepy, MoieMy WM Ipeodpa3oBareinto HHTEpdencoB,
H HEO0OXOMMO HCTIOB30BaTh ONTOPa3Bs3aHHbli kKabenr KBTD, 3aka3zbiBaeMblii OTIETBHO.
[Monxmouenue 6e3 kadenss KBTD MokeT MpUBECTH K BHIXOAY BHIYUCIUTEINS U3 CTPOSL.

[Tpu pabote Beruuciurens BT3-1K1M B cucreme qucneTdepu3anuy, s MPEI0TBPAIICHUS
MPEKIEBPEMEHHOT0 pa3psjia BCTPOSHHOTO 3IEMEHTa MUTaHUsI, HEOOXOIUMO MOAKII0YATh BHEITHHH,
CTaOUIM3UPOBAHHEIN 070K MUTaHus 5B Ha KIIeMMBI «+» 1 «-» pazbeMa RS485. Ilpu oTcyTcTBUM
BHEIITHETO MUTAHMS, BEIYUCIUTEh TUTACTCS OT BCTPOEHHOM JiuTHeBOi Oatapen (3,6 B).

BHUMAHMUE BAKHO!
[Ipu noaxrOUeHUH BHENTHETo O10Ka nuTaHus SB, Heo0X0IMMO MPOBEPATH €ro MOJISIPHOCTD.
[Tpu HEeTIpaBUILHOM TOJIKIFOUEHUH 0JI0KA MATAHUS BO3MOKEH BBIXOJ BRIYHCIUTEINS U3 CTPOSL.

Beruucnurens BT3-1K2M ob6nanaer BcrpoeHHBIM HHTEpdeiicom RS485, uto nmo3Bomnser 00beuHAT
HECKOJIbKO MPUOOPOB B €AMHYIO CETh JJIsl OPraHU3alMK CUCTEMBI JUCTAHIIMOHHOTO cOopa HHPOPMAIIIH.

Jns paboTsl uHTepdeiica HEoOXOAMMO IOAKIIOYEHHE BHEIIHEro CTaOWIM3HPOBAHHOTO OJIOKa
IIATAHUs HANIPsKEHHEM SB.

Jst opranmzanuu cetn RS485 HeoOXoauMoO HCIONB30BaTh CHENUATU3UPOBAHHBIN KaOeab s
RS485 tumna Buras napa KUIISB, BELDEN wunu ananoru.

Brraucnurens BTO-1K-M umeet psj nporpaMMUpyeMbIX MApaMETPOB, YCTAHOBKY U MPOBEPKY
KOTOPBIX HEOOXOAUMO MPOBOJIUTH TEPE]] HAYaJIOM IKCIUTYaTaI[H BHIYMCIATEIS.

IIporpaMMupyeMble mapaMeTpbl TEMJIOBBIYMCIUTEINS:

1. laTa.

2. Bpewmsi.

3. Bec umnyJibca NepBOro CYETUUKA BOJIBI.

4. Bec umItyibca BTOPOTO CUETUYHUKA BOIBI.

5. Bec umnynbca TpeTbero c4eT4YnuKa BObI.

6. Tum cucrems! (cM. Tad. §).

7. TeMriepaTypa XOJIOAHOU BOJIbI, HUCIIOIb3yEMas IS pacueTa TEIIOBOW SHEPTUM B OTKPBITBIX CUCTEMAX.
[Ipouenypa ycTaHOBKM TapaMeTPOB ONKCaHa B MMyHKTE 1.7 HACTOSIIIEr0 pyKOBOJICTBA IO
JKCILTyaTalHH.

BHUMAHUE BAXKHO!

[Tepen madamom skcruryaranuu Termtocuerdanka CT 10, HeoOX0oauMo MTPOU3BECTH HACTPOMKY U
MIPOBEPUTH, KOH(PUTYpAIIUU BRIYUCIUTENS TEILIOBOK dHeprun BTO-1.

3aBojackas KOH(puUrypamus:

3akpbITas cHCTEMA, PpacxoJ0Mep Ha NMojawineM Tpyodonposoae. Beca umnyJibcoB Bcex
KAHAJOB NOJAKJIIYeHNs pacxogomepos 100s1/mmm.

1.2.5.4. VYcrpoiictBo u padota (Mmonudukamus CT 10 K).
I'onoBHBIM ycTpoiicTBoM Moaupukanuu ternocuetunka CT 10 K sBnsercs onna u3
MoauduKaIui BeraucauTess TernoBoi sueprun BT3-1, nanee Beruncnurens BTO-1K. Moaudukanun
BBIUUCIIUTENEH NpUBeeHbI B TabmuIe 3.
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Moaudukanuy BEIYUCIUTENS OTIIMYAI0TCS TUIIOM IU(poBOro nHTEpderica U UMEIOT cienyrolIee

0003HaUYECHHUE:!
BTD3-1K1; (Bctpoennstit unrepdeiic RS232 TTL. dns noaxnrouenust Heooxoaum kadens KBTD)
BTD3-1K2; (BctpoeHnsiit unTepdeiic RS485)

(ITpumep 3anmcu npu 3akaze: BTD-1K1, BTD-1K2)

Buemnnii Bua Beraucnutens BTD-1K ¢ pacnionoskeHueM opraHoB yIpaBiIeHHS U 3JIEMEHTaMH
KpeIUICHHs TIpeicTaBicHbl Ha Puc.6 u Puc.7

EaE=nnnT

— ETH-1

—— BRIMHCAHTEAR TENAOBOA IHEPTIHH

Puc.6. BHenmHuii BUJ H KOHCTPYKIHS TemioBbruucanTenas BTI-1K.

O603HaueHus:
1 —Koprryc BeIYHCTUTENS 4 — I'epMOBBO/IbI
2 —XKK-unaukarop 5 — IIpoymuHbI 4J1s1 KPEIUICHHS K CTEHE
3 —KHOMKH yIpaBIeHUS
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Puc.7. Koncrpykuus temnoBsruucantess BTI3-1K.

O6o3HaueHus:

1. Kopnyc TenI0BbIYUCIUTENS

2. DNEeMEHT MUTaHUs

3. CepBUCHBII pa3beM

4. OyHKIMOHAIbHBIE IEPEKITIOYATENHN PEKUMOB MTOBEPKU, YCTAHOBKHU MTapaMeTPOB

5. 3amuTHBINA SKpaH

6. KineMMHUKH TIOJIKITFOUEHUS TIEPBUYHBIX TIpeoOpa3zoBaTeliell pacxo/ia, TeMIepaTypsl, HPPOBOTO
uHTepdeiica U BHEIIHEro muTaHus SB

6. Pa3pbiBHBIC KIIEMMHUKHY TIOJIKITIOUEHUS IEPBUYHBIX MMpeoOpa3oBaTeneil pacxo/a, TeMIepaTyphl, 1aBIeHU

7.0cHOBHas MJ1aTa BBIYUCIUTENS

Beruuciutens BT2-1K B COOTBETCTBMM € MpPENyCTAaHOBJICHHOM B KOH(Urypauuu cxemoi
TEIUIOCHA0)KEHUS,, HA OCHOBaHMM CUTHAJIOB, IOJYYEHHBIX OT IEPBUYHBIX IpeoOpa3oBaresiel pacxona,
JABJIECHUSI M TEMIEPATypbl, BBIYMCIAET 3HAYEHHME TEIUIOBOM BHepruu. Pacuer TemyioBoi sHEpruu
IIPOU3BOJUTCS C IEPUOJUYHOCTBIO | MUHYTA.

B TynuKOBBIX OTKpPBITBIX CHCT€Max, B OTJIMYME OT MPOYMX CHCTeM, BblunMciaurens BTI-1K
UCIOJIB3YETCSl C OJHHMM TEPMOMETPOM CONPOTUBIICHMS, NPU 3TOM BMECTO BTOPOrO TEPMOMETpa
COIIPOTHBIICHUS JIOJDKHA OBITh YCTAaHOBJICHA NIEPEMBIYKA.

B Beruuciourensax BTDO-1K1 m BTD-1K2 ecTh BO3MOXKHOCTH MOJKIIOYEHUS] TEIEMETPUUYECKOTO
BBIX0JIa DJIEKTPOCUETUMKA, B TOM 4HUCIE AByXTapudHoro. Ha ocHOBaHMM HMMIYJIbCOB MOJYYEHHBIX OT
AJIEKTPOCUETUYMKA, B COOTBETCTBUU C 3allpOrpaMMHMPOBAaHHBIM B BBIUYMCIMTEIE BECOM MMIIYJIbCa U
Tapu(HBIM paclUCaHUEM, BBIYUCIUTENb BEJET yUeT U apXUBALMIO JaHHBIX 110 3JIEKTPONOTPEOICHUIO.

B Boruncaurene reroBoit suepruun BTI-1K3 dyHkims yyera 371eKTpoIHEPriul OTCYTCTBYET, BBIXO
BBIYHCIIUTEIS NCIIOJIB3YETCS KaK JOTIOIHATEIbHBIA BXO IS TIOAKIIOYEHHS paCX0IOMEPOB.

Bcee Beruncnurenn BTO-1K cHabkeHbl TaliMepoM pealibHOTO BPEMEHH, KaJleHAapeM U BCTPOSHHON
namateio EEPROM. Berpoennas nocrosiaaas mamsite EEPROM ciyxuT niist moanepaHust pacueTHBIX
3HA4YeHUH TEIJI0BOM SHEpruu, 00beMa TEeIIIOHOCUTEs, YaCOB pabOTHI, YMCIa, MecALla ¥ roJa B cyvae
BO3MOJKHOI'O pa3psia JUTUEBON OaTapen, a TakxkKe Uil XpaHEHUs! apXUBHBIX JAHHBIX 110
terutonotpednenuto. lanusie B EEPROM oGHOBIsIOTCS exeyacHo. Bpemst XpaHeHUs TaHHBIX B
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EEPROM, npu oTkitouenun nutanus, 5 ier. [locie BoccTaHOBNIEHUS MUTAHUS IO YUCITY, MECALLY U TOLY
MO>HO OIIPENEINTb, KOI/Ia MPOU301UIO OTKIOYEHUE TUTaHUS.

BreruncnuTens MMeeT aBTOHOMHOE IMHUTaHUE OT JIMTHEBOM Oarapew, IMO3BOJISIONICH 00eCIeuuTh
paboty npubopa 6e3 3aMeHbI HJIEMEeHTa ITUTAHUs 10 S JIeT.

Tennoeruucautens BTD-1K1 obnagaer BctpoerHbiM uHTEpdeiicom RS232, 4to maet BO3MOKHOCTD
CHUMAaTh AapXUBHbBIE JAHHBIE C TEIUJIOBBIYMCIUTENSI HEMOCPEICTBEHHO Ha KOMIBIOTEp WM YAAJIECHHO
repeaaBaTh JaHHbIE B CUCTEMY JIWCIETYEpU3alMU. /[ MOAKIIOYEHUS! K BBIYMCIUTENIO HCHOJb3YyeTCs
onrTopasBsizaHHbI kabens KBTD.

BHUMAHMUE BAKHO!
l s noaxmouenust BTD-1K1 k komnbroTepy, MoieMy WM Ipeodpa3oBareinto HHTepdencoB,
H HEO0OXOMMO HCTIOB30BaTh ONTOPa3Bs3aHHbIi kKabenr KBTD, 3aka3zbiBaeMblii OTIETBHO.
[Monxmouenue 6e3 kadenss KBTD MokeT MpUBECTH K BHIXOAY BHIYUCIUTEINS U3 CTPOSL.

[Tpu pabdote Berancnutens BTD-1K1 B cucreme nucneruepusamnu, s IpeI0TBPAIICHIS
MPEKIECBPEMEHHOTO pa3psiia BCTPOSHHOTO JIEMEHTa MTUTaHUsI, HEOOXOIUMO MOAKITI0YATh BHEITHHA,
CTaOMIIM3UPOBAHHBIN 010K MUTaHUS 5B Ha KIIeMMBI «+» U «-» paszbema RS485. Ilpu oTcyrcTBHmM
BHEITHETO MUTAHUS, BEIYUCIUTENh MTUTACTCS OT BCTPOSHHOM uTHEeBOM Oatapen (3,6 B).

BHUMAHMUE BAYKHO!
[Tpu noaxrOUeHNH BHENIHETo O10Ka nuTaHus SB, Heo0X0IMMO MPOBEPATH €ro MOJISIPHOCTD.
[Tpu HEeTpaBUILHOM TOJIKIIOUEHUH 0JI0KA MATAHUS BO3MOKEH BBIXOJ BRIYHCIUTEINS U3 CTPOSL.

Boraucnurens BTD-1K2 o6namaer BctpoeHHbIM nHTEp(deiicom RS485, uro mo3BossieT 0ObeIUHSTH
HECKOJIBKO MPUOOPOB B EAMHYIO CETh JIJIsi OPTaHU3AIMH CUCTEMBI JUCTAHIIMOHHOTO cOOpa HHPOPMAITHH.

st paGoTel mHTepdeiica HeOOXOIUMO TOJAKIIOYCHHE BHEITHETO CTAaOMIM3UPOBAaHHOTO OJI0Ka
IIATAaHUs HANIPsKEHHEM SB.

Jst opranmzanuu cetn RS485 HeoOXoauMo HCIONB30BaTh CIHENUATU3UPOBAHHBIN KaOemb s
RS485 tumna Buras napa KUIIOB, BELDEN wunu ananoru.

Brraucnurens BTO-1K umeert psig nporpaMMHUpyeMbIX MAPAMETPOB, YCTAHOBKY U MMPOBEPKY
KOTOPBIX HEOOXOMMO MPOBOANTH TEPe]l Ha4aaoM KCILTyaTaIlliy BEIYUCITUTEIS.

[IporpamMmMupyeMble mapaMeTpbl TETJIOBBIYUCITUTEINS:

1. Jlara.

2. Bpewms.

3. Bec umnynbca nepBoro CueT4MKa BOJIbI.

4. Bec umIyibca BTOPOTO CUETUYMKA BOJIBI.

5. Bec umnynbca TpeTbero cueT4YMKa BOJBI.

6. Bec mmnynbca anekrpocuetunka (st K1, K2) wnm Bec mmmynbca 4eTBEpTOro cUETUYMKA BOABI (IS
K3).

7. Hamnuue nByx Tapudo no snekrpodHepruu (s K1, K2).

8. Bpems BcTymuieHus B JeiicTBue nepBoro tapuda Ha snexkrposHepruto (s K1, K2).

9. Bpems BcTyIieHus B ISHCTBHE BTOPOTO Tapuda Ha AIEKTPOIHEPTHIO B CIIydae HATHUUS JBYX Tapu(OB
(mns K1, K2).

10. Tumn cuctemsl (cm. Tabm. 9).

11. TemmepaTypa XOJOJHOW BOJBI, HCIOJb3yeMas [JIsi pacyeTa TEIJIOBOM HSHEPrUU B OTKPBITHIX
CUCTEMaX.

12. Heo6XouMOCTh OTrpaHHYCHHs pacueTra o0beMa ropsiaeid BOAbl B 3aBUCHMOCTH OT €€ TeMIEepaTyphl
(mnsa K1, K2).*

13. Temmeparypa, mpu KOTOpPOH TMpEKpamiaeTcsi pacdyeT Topsyell BOJBI B cliydae HEOOXOAMMOCTH
OrpaHUYEHUS pacueTa ee 00beMa, 3a1aBaeMoi peabLyuM napamerpom (s K1, K2).
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[Ipomenypa ycCTaHOBKM IapaMmMeTpoB omucaHa B TyHKTe 1.6.5 Hacrosiero pykoBojacTBa IO
IKCIUTyaTaluH.

1.2.5.,5. MapkupoBkKa u JI0MOMPOBAHUE TETIJIOBLIYMCITUTES.

MapkupoBKa BEIYUCIUTENS TeTUI0BOM dHeprun BTD-1 compepxut:

- TOBAPHBIN 3HAK MPEIIPUATUS - U3TOTOBUTEIIS,

- 0003Ha4YEHUE TEIUIOBBIYMCIUTENS;

- 3HaK YTBEPKICHUS TUIIA,

- HOMEp TEIUIOBBIYMCIUTES;

- oA U3roTOBJICHUA,

- TUI TEIUIOBBIYUCIUTENS.

Ha TpancnopTHOii Tape 10MKHBI OBITh HAHECEHBI HECMBIBAEMOM Kpackol, KOHTPACTHOM LIBETY TapHhl,
OCHOBHBIE, JOTIOJTHUTENbHBIC U HH(popMarnmonHbie Haanucu mo ['OCT 14192-96.

Ha TeruioBeruncnuTeny, Npoeine NoBepKy, HAHOCUTCA OTTHCK IIOBEPUTENIbHOTO Kieiima. Kielimo
MOBEPUTENS] HAHOCUTCS Ha HAKJIEWKY 3aKPBIBAIOIIYIO KPETIEeXKHbI BUHT M€UYaTHOM IUIaThl, MpeJoTBpalas
AOCTYII K 3JICKTPOHHBIM 3JICMCHTAM IIeYaTHOH IUIAThl BEIYUCIUTENS.

[TnomOupoBka Kopmyca TpuOOpa OCYIIECTBISETCS TEIJIOCHAOXKAIOMIEH OpraHu3amue s
NPEJOTBPALICHU HECaHKIMOHMPOBAHHOTO JOCTyNMa K KIEMMHBIM KojonkaMm mnpubopa. IlmomOa
00XHMMaeTcs Ha MPOBOJIOKE COSTUHSIONIEH Ba HIKHUX BUHTA Kopmyca. CxeMa MmIoMOMPOBKHU MOKa3aHa
Ha Puc. 8
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Puc. 8 Cxema nnomouposku Kkopnyca u niamol ebl4uciumens

1.2.5.6. [lpaBuna xpaHeHus: ¥ TPAHCHOPTHPOBKH.

XpaHeHHe TEIUIOBBIYMCIUTENS TOJIKHO OCYILIECTBIIATHCS B CKIAJCKUX TOMEUIEHUAX IPU OTCYTCTBUU
B HUX IBLIM, IAPOB KUCIIOT, IIEJI04Yel U arpecCUBHBIX ra30B B COOTBETCTBHM C YCIOBUSMHU XpaHEHUS 3
I'OCT 15150-69.

TpancnopTupoBaHue TEIUIOBBIYUCIUTENSI MOXKET OCYILIECTBIIATHCS BCEMH BUJIaMH TPAHCIIOPTA, B TOM
YHcIIe BO3YIIHBIM B TePMETH3UPOBAHHBIX OTCEKaX.

Bo Bpems TpaHCIIOPTHPOBAHUS U MOTPY304HO-PA3TPY30UHBIX paOOT TPaHCIOPTHAs Tapa HE JOJKHA
MOJIBEPraThCs PE3KUM yIapaM U MPSMOMY BO3JEHCTBHIO aTMOC(HEPHBIX OCAIKOB U IBLIH.

KoncepBanmss mpubopa mpoBogautcss B coorBeTrctBuu ¢ ['OCT 9.014 gns rpynmbl W3ACIHN:
terobruucautTens BTO-1 - [l - I; Bapuantsl 3amuthl TemioBeluucaurens - B3-10; BapuaHTb
BHYTPEHHEH yrmakoBku: - BY-6.

1.3. Hcnoab3oBaHue MO HAZHAYEHHIO.
1.4, DxcrutyaTalldOHHbBIE OTPAHUYCHHUS.

MOoOHTa)X TEINIOBBIYMCIUTEIS TEIJIOCUETUNKA JOJDKCH MPOU3BOAMTCSA B 3aKPBITBIX OTAIIIMBACMBIX
MMOMEIEHUAX C TeMIIepaTypoil okpyxkaroiiero Bo3ayxa ot +5 °C o +50 °C u 0THOCUTENIbHON BIIaXKHOCTH
1o 80 %.

OFpaHI/I‘-IeHI/IH IO MOHTAaXy CUCTUMKOB BOJbI, pPaCXOAOMCPOB-CUCTUMKOB B HX TEXHUYECKOU
JOKYMCHTAIIUH.
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[Tpu skcmmyaTanuu HEOOXOOUMO COOJIONATH CIEIYIOIIME OCHOBHBIE YCIIOBHS, OOECIEUMBAIOIINE
HOPMAJIBHYIO pa0dOTy TEMIOCUETUNKA:

- KOJIHUYCCTBO BOJbI 3a MCCAI, pacxo;[yeMoe Ha O6’beKTBI, HC OOJI’KHO HpeBBIH_IaTb 3Ha‘IeHHﬁ,
yCTaHOBIJIEHHBIX B PD nmepBuYHBIX peoOpa3oBaTeneil, pacxoJ0MepoB-CUETUNKOB,;

- OKCILTyaTalusg CYCTYHMKA BOJbI HA MaKCUMAJIbHOM pacXoJ€ JOIMYCKACTCA HE 60.]'[66 lus CYTKH,

- B IIpoIiecce SKCIUTyaTallK HEe IOIYCKAeTCsl IPEBbIIICHHEe MaKCUMAIIbHON TemriepaTypsl Boabl (+150
°C).
1.5. TIloaroroBka TEIUIOCUYETUYHKA K HUCIIOJIHL30BAHUIO.

1.5.1. Mepsi 6€30MaCHOCTH MPU MOHTAXKE TETIOCUETUHKA.

bezonacHoCTh Tpu MOHTake oOecreyrBaeTcsi TPeOOBAaHHMAMHM, YKAa3aHHBIMU B PYKOBOJCTBE IIO
AKCIUTyaTalliy Ha COOTBETCTBYIOIIHNE MMPUOOPHI.

1.5.2. OOBeM u moCiIeq0BaTENIHFHOCTh BHENITHETO OCMOTpPA TEIUIOCUETUHKA.

HpI/I BHCIIIHCM OCMOTpe TCILJIOCUCTUHUKA TOJI?)KHO 6I>ITB YCTaHOBJ'IeHO:

- COOTBETCTBHE KOMIUIEKTHOCTH TEIUIOCUETUMKA, YKa3aHHOM B HacTosieM PJ;

- HAJIMYUEC U TCIIOCTHOCTD HeﬁCTBYIOIHHX HJIOM6;

- OTCYTCTBHE MEXaHMUYECKHX IMOBPEKICHUH, BIUAIOMNUX HAa PaOOTOCIIOCOOHOCTh COCTaBHBIX dacTen
TCINNIOCUCTUHUKA U 3JI€KTpI/I‘IeCKI/IX J'II/IHI/II\/'I CBsA3U Me)KI[y HHUMMHA.

1.5.3. MoHTaxX TEmIOCYETUHKA.

1.5.3.1. MoHTaX CUYETYNKOB BOJIHI.
MoOHTaX CYETYNKOB BOJBI, PACXOJOMEPOB-CUETUNKOB, BXOSIIIMX B COCTaB TEILUIOCYETYHKA,
OCYIIECTBIISICTCS B COOTBETCTBHH C PYKOBOACTBOM II0 3KCIUTyaTalluy HA MCIIOIB3yeMbIil THII prdopa.
1.5.3.2. MoHTaxX TepMOMETPOB COMIPOTUBIICHHUS.
MoHTaX TEpMOMETPOB COINPOTHUBJICHUS OCYLICCTBISCTCS B COOTBETCTBUU C JKCILTyaTal[MOHHOM
JOKYMEHTAIlMe Ha HUX.
MounTax TepmomeTpoB conpoTusieHust Pt500 ocymiecTisiercss B 3amuTHON Tuib3e. [lonbop rubs3
ocymiecTisieTcs 1o Tabnuie Tadmmma 11.
Tabauna 11 - Ilogdop ruans.

YcnoBHEIH uameTp TpyGomposoga | AY | mm 15-25 32 -80 100 -150 | 200,250

JnmuHa runb3 L MM 34 84 134 174
[ ]9 2 ruib3a
1 ) | ]
o~ —
5% [S]
15
TEepMONpPeoOpazoBaTEIH MPSMOTO 3 marpybok
norpyxeunusi, L=27,5 mm, 75 mm. NES NE
o) @ 3

TEepMOIIpeoOpa3oBaTey Il MOHTaXa
B r'mib3ax, L=45Mmm.

Puc.9. BapuaHThl KOHCTPYKTHBHOI'O HCIIOJIHEHUS] TEPMOMETPOB conpoTusJienus Pt500 n
KpenesKHbIX 3J1eMeHTOB /ISl HHX.

TepMoMeTphl COMPOTHUBICHUS CJEIyeT MOHTHUPOBAaTh CHUMMETPUYHO K OCH TPYyOOIpoBoja (CM.
Puc.10) upeHTHYHBIM crIOCOOOM, KaK Ha MOJAI0IIEeM, TaK U Ha oOpaTHOM TpyOompoBoje (Hampumep, B
oTBojie TPYOBI). TakuM 00pazom, UCKITIOYAETCSI BHECCHHE JOMOTHUTEIBHBIX OTPEIIHOCTEH.
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['mnb3bl TEPMOMETPOB CONPOTHBICHUS JODKHBI MOHTHpOBaThcs B marpyOkax (cm. Puc.10),

MIPUBAPUBAEMBIX K TPYyOOIPOBOJY, M JIOJDKHBI OBITH PACIOJIOKEHBI Ha TPYOOIPOBOJIEC TaK, YTOOBI BOIA

OMBIBaJIa UX 10 Beel JumHe. Kopiyc TepMomMeTpa CONpOTUBIIEHUS NIEPEA MOIPYKEHUEM B THIIb3Y MOYKHO
CMa3aTh BHICOKOTEMIIEPATYPHBIM MACJIOM (CHIMKOHOBBIM, KDEMHUHOPTaHHYECKUM).

BHUMAHMUE BAYKHO!

H Henb3s 3anonHaTh ruiib3y TpaHchOpMaTOPHBIM WU APYTUM Maciiom!

AKTHBHAs 4acTh TEPMOMETPOB CONPOTUBIICHUS JOJDKHA OBITH PacloiokKEHa 10 OCH TPYOOIPOBOJIA.
Crenyer obecriequTh JOCTATOUYHO MECTA JJIsl 3aMEHBI TEPMOMETPOB COTNPOTUBIICHUN MIIU MX THIIb3.

TepMOMeTpbl CONPOTUBIICHHUST HEMOCPEACTBEHHO B MPHUCOCAWHHUTENAX JOJDKHBI MOHTHUPOBATHCS
MEXy OTCEKAIOUIMMU KpaHaMHU.

Yactp oTpe3ka TpyOOmpoBoga B MeECT€ MOHTaXa CIEAYyeT HW30JUpPOBaTh, YTOOBI HCKIIIOYHTH
JOTIOJTHUTEJbHBIE TOTPEIIHOCTH U3MepeHus. M3omsamus nomkHa ObITh chopMupoBaHa Tak, YToObI OblIa
obecrieueHa BO3MOXKHOCTh JICMOHTa)Ka TEPMOMETPOB conpoTusiieHus (cM. Puc.).

a)
) max 70 9 < max 70 9
SASSSSE NS ’ SSASSSNENSY '
B - o lNle N I I (2, 1
23 8 23~ flaf
’ TLLSL LN [
5. L3 ﬂb —l L3

6) B)
Puc.10. Moumasic mepmomempose conpomueienus.
(a) crtoco® MOHTa)Ka TEPMOMETPOB COTIPOTUBIICHNS,
(6) coemuHuTenpHBIE ~TATpyOKM ~— mpeoOpas3oBarelneil  CONPOTHBIECHUS A YCTAaHOBKH
NEepIEeHUKYIISPHO;
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(B) coenuHMTENbHBIC MATPYyOKH MpeoOpa3oBarTeneld COMPOTUBICHUS ISl YCTAaHOBKHU O] YoM 45° K
ocl TpyOOIpoBoaa.

1.5.3.3. MomnTax npeobpazoBareneil JaBiIeHUS.
Ocy1iecTBiseTcss B COOTBETCTBHH C ITACIIOPTOM K HCIIOJIb3YEMBIM NPE00pa3oBaTEIsIM.

1.5.3.4. MoHTax BEIYUCIUTEINS TeioBoi sHeprun BTO-1.

KoHcTpyKIns TENIOBBIUMCINTENS IPeHAa3HAaYeHA Ul HACTEHHOW ycTaHOBKU. OH J0JKEH
pacnoJjiaratbCqa B y,Z[O6HOM JJISA CHATHUA MMoKa3aHui Mecte. Ero MoxHO PasMECTUTD B 3allIUTHOM IIHUTKEC
(stpKe), 3aKphIBAEMOM OT JIOCTYIIA IOCTOPOHHUX JIMII.

IIpoymuHbl, 3aKkpeIuUICHHBIE HA 3aJHEW CTOpPOHE KOpIIyCa, IIO3BOJIAIOT  YCTaHABIUBATH
TETUJIOBBIYHMCIIUTEINb Ha TUIOCKHE TTOBEPXHOCTH (CTEHBI, IIUTHI).

MoHTax SJICKTPOMMPOBOAOB JOJIKCH BBIIIOJHATHCA TINATCIIBHO, KBaJ'II/I(l)I/IL[I/IpOBaHHBIM MepCoHAIOM.
[Ipu HemoCTaTO4YHOHN AJIMHE NPOBOJOB TEepMOIpeoOpa3oBaTesiel CONPOTUBICHUS U PACcXOIOMEpPOB,
JIOTTYCKaeTCsl HapalluBaHUe MPOBO/IOB.

JlnuHa TPOBOJOB TEPMOMETPOB COMPOTHUBICHHUS MOXET ObITh yMEHBIICHA WM YyBEIUYEHA B
COOTBETCTBUM C JOKyMEHTanue Ha Hux. [us JIBYXIPOBOJHBIX  TEePMOMIpeoOpa3zoBaTeneit
conpotuBienust Pt500, momyckaercss yaymHeHHE MPOBOJA 10 25 METPOB C YCIOBHEM HCIIOJIb30BAaHUS
YeTHIPEXKHIIBHOTO KaOesi ¢ CedeHHEM XKIIIbI He MeHee 0,75 MM H TOAKITIOYCHHEM K BBIYHCIHTEIIO IO
YETBIpEX MPOBOJHON CXEME.

JlnvHa nMpoBoJja UMIYJIBCHOTO BBIXOJ/Ia CYETUHKA BOJIBI (pacXoJoMepa) TaKKe MOXKET YIUIMHSITHCS 10
25 M ABYX>KMJIIBHBIM ITpoBogoM 2x0,75.

BHUMAHUE BAXKHO!

IIpoBoaa oT TepmonpeodpazoBarTesieil CONMPOTUBJIEHUS, PACX00MEPOB,
npeodpasoBareJieil 1aBJeHHUs J0JKHbI HAXOAUTHCHA HA paccTossHUM He MeHee 0,3 M oT
kabenst nutawmeii cern 220B.

C ue/ibl0 MCKJIIOYEHHS BJIUSIHUSI BHEIIHUX 3JIEKTPOMATHUTHBIX MOJIeH 0T
3JIeKTPOABHMraTeseil MOIHOCTHIO 0oJbiue, yeM 200 Bt, TpancopmaropoB, cHI0OBBIX
Ka0eJiel, cjielyeT BbIAePKUBATH PACCTOSIHME HE MeHee 2-X MeTPOB OT 3THX YCTPOICTB
10 0JIOKOB TEIIOCYETYHKA M MPOBOA0B MOAKJIIYEHNS EPBUYHBIX Npeodpa3oBaTeei
pacxona, TeMnepaTypbl M 1aBjaeHus. /[Jisi HCK/II0UYeHUs] BJMSHHUSA JIEKTPOMArHUTHBIX
noMex, peKOMEeH/yeTcsl Il MOAKJII0YEeHHUs HCI0JIb30BATh IKPAHUPOBAHHBIH MPOBO/I.

1.5.3.5. MonTtax anektpudeckor cxembl (Moaudukaius CT 10 [IM).

MoHTaX ¥ MOAKIIOYEHUE TEIIOCUETYHKA JOJKEH BBIMOIHATHCS TIATENbHO, KBATU(PUIMPOBAHHBIM
nepcoHajgoM. Beruncnurens teruioBoi sHepruu BTO-1 B momudukammm termmocyerynka CT-10 TIM
MO3BOJISICT TMOAKIIOYATh JI0 JBYX HE3aBHCHMBIX CHCTEM TEIUIOCHAOKeHHUs. Bo3MOXKHbBIE BapuaHTHI
HCIIONIB3YEMBIX CXeM yKazaHbl B Tabymie Tabnuna 13. [logkimroueHue MepBUYHBIX MpeoOpa3oBaTeNeH
pacxoja, TeMIIepaTyphl, 1aBJICHUS, a TAK)KE BHEIIHET0 MUTAHUS U IIU(PpPOBOro nHTepdeiica mokazaHo Ha
Puc.11

Hasnauenue kieMM BEIYHCIUTENS yKa3aHo B Tabimie Tabmuma 12

BHUMAHMUE BAYKHO!
l Jns obecrieueHust mpaBuibHOW paboTel Terocderuynka CT 10, mepen Havamom
H SKCIUTyaTallud HeoOXOIuMO B KOH(MUTypalMu BBIUYKCIUTENS HACTPOUTh BECa HMMITYJIbCOB

BXOOHBIX KaHAJIOB B COOTBCTCTBHUHU C B€CAMHU UMITYJIbCOB IMOAKIIOYACMbIX K JaHHBIM KaHallaM
pacxoloMEpPOB, a Tak)Xe BHIOpaTh HEOOXOAMMBIM THI CHUCTEMBl TEIUIOCHAOXKECHHS B
COOTBETCTBUH C HCIOJB3YeMOi Ha 00OBEKTE.
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Puc.11. Cxema nooxknrwuenus svtuucnumensn BTI-1 (moougpuxayua CT 10 IIM)
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Ob6o3HaueHue

barapes nuranus

CepBuCHBIN pazbeM

[Nepexmtouarenu pexumos J1, J2, J3, J4

JlomomHUTENBHBIA UHTEPHEUCHBIA MOTYITh

MecTto HaHEeCeHUS KIIeHMa ITOBEPUTES

Knemmamnk noakmouenus ocHoBHOTO uHTepdeiica RS485 u Beixon nuranus SB
KnemMMHuK BHeIIHETo HanpskeHus nutanus 9-24B nnu 5B

KnemmHaMK momosHUTEIRHOTO HHTEPdEiica (7151 UTF03-MOTYJICH )

Knemmuuk «UF» s o6ecnieuenust nuranus pacxogomepos tuma Ultraflow

©CoNo~WNE

Taonunua 12. Haznauenue kiemm evtuuciumens

Howmep Ha3znauenue

Cucremal

XS 1 | Tepmomertp conpoTuBiieHus: noj. Tpydonposona 1 cuctema — Tal(T1)*

XS 2 | TepmomeTp compotusiieHus oop. Tpydonposoaa 1 cucrema — Tol(T2)*

XS5 | Pacxomomep Ha monarorieM u oopatHoMm Tpyoomposose 1 cucrema Vil, Vol (V1, V2)

XS 6 | Pacxomomep u mor. Tepmometp conpotuBieHus 1 cucrema Vx1, Tx1 (V3 T3)

XS 9 | JJaBnenue Ha moparonieM u ooOpaTHoM TpybompoBose 1 cucrema Pnl, Pol (P1 P2)

XS 11 | Bxoa KOHTpOJIsI CUTHAIA peBepea 1 cucTeMa u KOHTpOIIb utaHus pacxomomepa R1,U(R1 Ul)
**

Cucrema 2***

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

XS4 | TepmomeTp conpoTusiieHus: o0p. Tpydornposoaa 2 cuctema — To2(T5)*

XS 7 | Pacxomomep Ha momaromieM U oopaTHoM TpyoomnpoBoe 2 cuctema V2, Vo2 (V4 V5)

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

XS 10 | JaBnenue Ha mopatonieM u oOpaTHOM TpybompoBose 2 cucrema Pn2, Po2 (P3 P4)

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

IIpumeyanue

* Tlpm WCHONBb30BaHUU JABYXIPOBOJHOW CXEMBI TMOAKIIOUEHUS TEPMOMETPOB, JOJKHBI OBITh
YCTaHOBJICHBI JKEMIIEPBl y COOTBETCTBYIOIIETO KJIEMMHHKA, TPH ITOM TEPMOMETpP MOMAKIIIOYAETCS K
KJIeMMaM 2 1 3 COOTBETCTBYIOLIETO KIEMMHUKA, a KJIIEMMbI 1 1 4 OCTaloTCs HE MOJKIIOYEHHBIMH.

** Ul Hanuuue KOHTPOJISI NUTaHUS pacXoJOoMepa OrOBapuBacTCsl P 3aKa3e

*#* Knemmauku cuctemsl 2 11t moaudukanuii [115 u I115 M He ucnonb3yroTcst
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Cxema u3MepeHHs TeIJIOBOI YJHEPTrun

JanHble, Hcmoab3yeMble
B pacuere TemnJioBoi
JHEPrum
(na1s1 1-i m 2ii cucTEeMBbI)

JlonoJTHUTEeIbHbIE
AATYUKH
(n1s1 1-i m 21 cucTeMbl)

3akpseiTast cxema TeruiocHa0OxeHus, | C4eTUNKA BOIBI Vo, Vx, Po, Tx
pacxomoMep Ha mojaromieM Tpybonposoge | Vi
TepmomeTpbl
3 tn COIPOTUBIICHUS
J—
P >—' | Tn, To
[IpeobpazoBarenu
/ JaBIICHUS *
t
- = i Pr
®opMyia pacyeTa TeIIOBOM YHEPTUHU:
Q=Muon*(Nron — ho6p)
3akpsbITas cxema TemnocHa0xeunst, | CueTYNKHU BOIbI Vi, Vx, P, Tx
pacxozioMep Ha 00OpaTHOM TPyOOTIPOBOIE Vo
TepmoMeTpel
tn COIPOTHUBIICHUSI
> H Tn, To
[IpeobpazoBarenu
JaBIICHHUS *
. t
[ 1 u] P
Tl ,|Po
| I—)
@opMyia pacyeTa TeIIOBOM YHEPTUHU:
Q=M 06px(hnoz[ - h06p)
OTkpbITasi cxema TerIoCHaA0KeHUs CueTYnKHU BOJIBI Vx

-I;"rpasﬁnpa
-="1 tlT
—l-'L P 0

®opMyia pacyeTa TeIIOBOM YHEPTUHU:

Q=Muon*(Nrox — hx) — Mo6px(ho6p —hy) -
HOPMAaJIbHBIN pacyer

Q=Moo *(hnox — hx) + Mogp*(hosp — hx) -
pacder npu HaJIWYUU CUTHAIA «PEBEPCH

Vi ,Vo
TepmoMeTpel
COIPOTUBIICHUS
Tn,To, Tx
[IpeobpazoBarenu
aBlIeHUs *

Pr, Po
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TynukoBast OTKpbITasi cxema CYeTYHKH BOIBI Vo, Vx, Po
TEIUTIOCHAOKEHNA Vo
TepmomeTpsbl [Ipumeuanue: B nanHoun
PR tn v COTIPOTHUBIICHUS cucreMe TepMomeTphl To
— P pazbopa
L T, Tx 3aMBIKAIOTCS
[IpeobpazoBarenu TepeMbIYKaMHU.
s/ JIaBJICHUS *
Pn
®dopmyiia pacuera TeIIOBOW YHEPTUH:
Q=My01*(Nriox — hx)

* - eclM yCTaHOBJIEHBI IMpeoOpas3oBarenu naBieHust Pi1, P3 TO WX 3HaYeHUS WCMONB3YIOTCS IS
pacuera TEIJIOBOW HPHEPrMM B COOTBETCTBYIOIIEH cUCTeME. B cilydyae ecnM JaTuuku JaBJIEHHUS HeE
YCTAHOBJICHBI HCHOJIB3YETCA JOTOBOpHOE 3HaueHue «Pml mor» wim HavanbHOoe «Pml Hauw». mopsiiaok
MOJICTAHOBKY 3HAYCHUI JABICHUI IS pacueTa TeIUIOBOW dHEpruM ykaszaH B Tabmuie Tadauya 30.

1.5.3.6. MomnTax snekrpudeckoit cxembl (Moaudukaius CT 10 K-M).

MoOHTaX U NOAKIIOYEHHE TEMJI0CYETYHKA JOJKEH BBIOJHATHCA TINATENIBHO, KBATH(DUIUPOBAHHBIM
nepcoHaioM. Beruucnurens teroBoi sHeprun BTD-1 B momuduxaumu teruocuerunka CT-10 K-M
MO3BOJISIET BECTH YyYeT TEIUIOBOM SHEPruM IO BBIOpaHHOW cXeMme TerlocHaOkeHus. Bo3MoxkHbIe
BapUaHThl HCIONB3YEMBIX CXeM YKa3aHbl B Tabmune TaGmuna 15. IloaxirodeHue INEepBUYHBIX
npeoOpa3oBaresiell pacxoia, TEMIepaTyphl, IABJIEHUS, a TaKXKe BHEUIHEr0 MUTaHHUA U ILUPPOBOro
unrepdeiica nokazano Ha Puc.12. HazHaueHue kiieMM BBIYMCINTENS YKa3zaHo B Tabauue Tabmauua 14

A BHUMAHMUME BAYKHO!
. Jlns oOecrieueHuss mpaBwiIbHONW paboThl Termnocuetynka CT 10, mepex Havamom
r IKCIIyaTalid HEeoOXOJUMO B KOH(HTyparuu BBIYHUCIUTENS HACTPOUTH BECa HMITYJIHCOB
SR

BXOJIHBIX KaHAJIOB B COOTBETCTBUU C BECAMHU UMITYJIbCOB MOJKIIOYaEMbIX K JAaHHBIM KaHajJam
pacxoloOMEpPOB, a Tak)Xe BHIOpaTb HEOOXOAMMBIM THI CHUCTEMBl TEIUIOCHAOXKECHHS B
COOTBETCTBHUH C HCIIOJIb3YeMOH Ha 00BEKTE.

B
L3
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RS 485

KaemMMHBIe coenuHeHns

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

Taoauna 14 HazHayenue KjIeMM BBIYHCIATES

Homep koHTakTa OnucaHue KOHTAKTA
% TepmorpeobpazoBarenb cONpoTUBICHUS (TIOAAIOLINI TPYOOTIPOBO.T)
i TepmornpeobpazoBarenb cOnpoTUBICHUS (0OpaTHBIN TPYOOIPOBO.)
5 Hanpspxenne nuranus RS485 (VSS)
6 Wnrepdeiic RS485 (B)
7 Wutepdeiic RS485 (A)
8 Wurepdeiic RS485 (GND)
190 CueTunK BOABI Ha cucTeEME OoTOoIUIeHus - V1
g Cuertunk Boabl Ha cucteMe XBC wiu oToruieHus - V2
12 Cueruuk Bojbel Ha cucteme ['BC (momaga) - V3
15 NMnynbcHBIN BXOA OT cueTdnka 3nekTposHepruu - E (s K1, K2)
16 Cuetuuk Boasl Ha cucteme ['BC (oOpartka) - V4 (s K3)
g TepmonpeobdpazoBatens conpoTtusienus [ BC

Tadoauua 15. Cxemobt usmepenus mennogoil Inepuu

®dopmyiia pacuera TeIIOBOM YHEPTUU:
Q: Mnop,x(hnop, - h06p);

. JlomostHUTEIBHBIE
Cxema u3MepeHNsl TEIJIOBOH YHEPIUHU Onucanne cxeMbl
JATYNKH
1. 3akpeiTas cucrema, pacxoaomep Ha | CueTUYUKH BOJBI
nojawIieM TpyoonpoBoje Vn-Vi V2, V3
TepmonpeobOpazoBaTenu

to th—1t1

—{ :>—’ H to—to
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2. 3akpbITasi cucrema, pacxogomep Ha | g 1-if cucremst:
oOpaTHOM TpyOompoBo/e CueTunku BOJIbI V2, V3
Vo-V;
J__: . TepmomnpeobpazoBaTenu
th—ta
to—t2
v/
®opmyiia pacuera TeIIOBOM YHEPTUM:
Q:Moﬁpx(hnon - hoGp);
3. OTkpobITas cucremMa Jlns 1-1 cucreMsr:
J W pasFopa CYeTYnKH BOIBI V3
4,®tn_|‘+—’ R AVIRRVA
Vo -V,
TepmonpeobpazoBaTenu
« f{ﬁ;:/ .
hoed to —t2
tE/
dopmyiia pacuera TEIIOBOM YHEPTUU:
Q:Mnop,x(hno,q - hx) - MoGpX(hOGp - hx);
4. TynukoBasi OTKpPbITasi CHCTEMA Jlns 1-1 cucreMsr:
J CueTYynK BOJIBI Vs, V3
4’®tn—> W pasBopa VI'I - Vl
TepmonpeobpazoBaTenu
tE/ b
t2 — mepeMbruka
®opmyiia pacuera TEIIOBOM YHEPTUU:
Q:MI'IO,Elx(hI'IOﬂ, - hX)

1.5.3.7. Mounrax snekrpuueckoit cxembl (Moaudukarus CT 10 K).

MoOHTaX U MOAKIIOYCHHUE TEIJIOCUETYHKA JIOJKEH BBIOIHATHCS TIIATENIBHO, KBATH(PUIUPOBAHHBIM
nepcoHasioM. Bpraucnurens TtemioBoit sHeprunm BTD-1 B Mommdukamuum temmocuerunka CT-10 K
MO3BOJISIET BECTH YyYeT TEIUIOBOM SHEPruM MO BBIOpaHHOW cXeMme TeruiocHabkeHus. Bo3moxxHbIe
B Tabmmue TaOmuma 17.
npeoOpa3oBareneil pacxoia, TEeMIIepaTyphl, IaBJIEHUS, a TaKXKe BHEUIHETO0 MUTaHHUA U IHPPOBOTO
nHTepdeiica nmokazano Ha Puc.13. Haznauenne kiieMM BBIYUCIUTENS YKa3zaHo B Tabymie Tabnuia 16

BAapHaHTBlI HCIIOJIB3YEMBIX CXEM YKa3aHBI

HOI[KJ'IIOLICHI/IC IEPBHUYHBIX

BHUMAHMUE BAXKHO!
l Jns obecrieuenust mpaBwibHOW padoTel Terocuetynka CT 10, mepexn Havamom
. OKCILTyaTaliuu H€O6XOI[I/IMO B KOH(bI/II‘ypaLII/II/I BBIYHUCIUTCIII HACTPOUTHL BECa HUMITYJIHCOB

pacxoI0MepoB,

BXOJIHBIX KAaHAJIOB B COOTBECTCTBUU C BECaMU I/IMHy.HBCOB IIOAKIKYACMBIX K JaHHBIM KaHaJIaM
a TakKe BBIOpPaTh HEOOXOAMMBIM THI CHCTEMBI TEIUIOCHAOKEHUS B
COOTBETCTBUH C HCIOJIB3YeMOi Ha 00BEKTE.

34




P3 4218-016-18151455-2017

Puc.13 Pacnosioxenue kiemm BTI-1 (moauduxamus CT 10 K)

Taoauna 16 HazHayenue KjaeMM BBIYHCIATESA

Homep koHTaKkTa OnucaHue KOHTAKTa
; TepmorpeobpazoBarenb cONpoTUBICHUS (TIOAAIOLINI TPYOOTIPOBO.T)
j Tepmomnpeobpa3zoBaTesib COMPOTHBICHUS (0OpaTHBIA TPYOOTIPOBO.)
5 Hanpspxenne nuranus RS485 +5B(VSS)
6 Wurepdeiic RS485 (B)
7 Wnrepdeiic RS485 (A)
8 Hutepdeiic RS485 - SB (GND)
190 Cueryuk BOJbI Ha cUCTEME OTOIUIeHHs - V1
i; Cuetunk Bojbl Ha cucteme XBC wu otoruienus - V2
ii Cuetuunk Boasl Ha cucreme [ BC (mogaua) - V3
15 NMimynbCHBIN BXOJ OT cueTdrKa anekTposneprun - E (s K1, K2)
16 Cuetunk Bojwl Ha cucteme ' BC (oOpartka) - V4 (ans K3)
g TepmonpeobpaszoBatensb conporusiaeHus ' BC
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Tabanna 17/. CxeMbl H3MepeHHUs TENJI0BOH JHEPTUH

. JlomostHUTEIBHBIE
Cxema u3MepeHnsl TeIJIOBOH YHEPIUHU Onucanue cxeMbl
AATYMKH
1. 3akpelTas cucrema, pacxoxomep Ha | CUETUMKHU BOJbI
MOIAFOIIEM TPYOOIIPOBOIC Vno-Vi Vo, Vs, 13
TepmonpeobOpazoBaTenu
4’@—' [ to-ts
u/
-k i
®dopmyiia pacuera TeIIOBOM YHEPTHUU:
Q: Mnop,x(hno,q - hoGp);
2. 3akpelTasg cucremMa, pacxoxomep Ha | [ns 1-i cucremsr:
o0paTHOM TPYOOIPOBOIEC CueTynKy BOJIBI Vs, Vs, 13
Vo -V,
E/__= . TepmonpeobOpazoBaTenu
th—1
to—t2
t/
N
dopMyna pacueTa TEIUIOBOU YHEPTUH:
Q:Moﬁpx(hnon - h06p);
3. OTKpbITas cuctema Jns 1-i1 cucremsl:
J W pasfopa CueT4uKy BOJIBI V3, t3
e AT NIV
Vo -V,
J TepmomnpeobpazoBaTenu
to th—t
* @ = 7 [to-t
tE/
®dopmyna pacuera TEIUIOBOW SHEPIUU:
Q:Mnoqx(hnon - hx) - Moﬁpx(hOGp - hx);
4. TynukoBasi OTKpbITasi CUCTEMA Jns 1-i1 cucremsl:
J CYeTYHKH BOIBI Vs, V3, t3
4’®tn—, vpazﬁnpa VH - Vl
TepmonpeobOpazoBaTenu
tE/ b
to — mepeMbruka
®dopmyiia pacuera TeIIOBOM YHEPTHUU:
Q=Mnon*(Nnon — hx)
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1.54. TIlpaBwia ¥ MNOPSAOK NPOBEPKH TEIUIOCUETUMKA IEpeN SKCIUTyaTaluein

(ompoOoBaHue).

Boeruncnurens TteroBoi sHeprum BTD-1 mocraBnsiercss ¢ 3aBOACKON KOH(UTypamued Tuia
CUCTEMBI 3aKpbITas, pPACXOJOMEpP Ha IOJaye, Beca MMIYJbCOB BXOJHBIX KaHAJIOB BBIYMCIIATENS
ycraHoBieHs! 100 TUTpoB Ha UMITYJIbC.

[lepen HauanoM H3KCIUTyaTallMM HEOOXOIUMO HACTPOUTH KOH(MUTYpaIMIO BBIYMCIUTENS TEIIOBOM
sHeprun BTD-1 ¢ moMomipio KOMIBIOTEpa BHUMATEIBHO WM3y4uB pasnen «lloMoris» mporpamMMHOTO
obecnieyenus [10 BTD unu aHanoruyHoro, UCMoJb3yeMOTo JUIsl YCTaHOBKH ITapaMeTPOB, a TaK XKe pa3aes
1.6. HacTosmero PO B yacTu MoAK/IIOUEHUS BEIUUCIUTENS K IEPCOHAIBHOMY KOMIIBIOTEDY.

B momudukarusax CT 10 Ku CT 10 K-M ecTh BO3MOKHOCTh YCTAHOBKH KOH(PUTYpAIIUU C TIOMOIIIBIO
KJIABUATypbl BBIYNCIUTENS.

BHUMAHMUE BAYKHO!

Jns obecrieueHust mpaBuibHOM paboTel Terocderuynka CT 10, mepen Havamom
SKCIUTyaTallud HEoOXOIuMO B KOH(MUTypalMu BBIUYMCIUTENS HACTPOUTh BECa HMMITYJIbCOB
BXOJIHBIX KaHAJIOB B COOTBETCTBUU C BECAMHU UMITYJIbCOB MOKIIOYaEMbIX K JAHHBIM KaHaJam
pacxoloMEpPOB, a Tak)Xe BHIOpaTh HEOOXOAMMBIM THI CHCTEMBl TEIUIOCHAOXKECHHS B
COOTBETCTBUH C HCIOJIB3YeMOi Ha 00BEKTE.

Ilpumep nacmpoiiku konguzypauuu:
Hcxoonvie oannvie
Ha ob6vexme onsa yuema mennosoii suepeuu na cucmemy I'BC ycmanosnren mennocuemuux CT 10

Mooupurayuu:
Tennocuemuux CT 10 I[IM
Buiyucnumens mennosoti snepeuu BTO3-11114 M 1 wm.
Pacxooomep-cuemuux xonoonoii u eopsiweii 600vt BCO BU J[y40 2 wm.
Komnnexm mepmonpeobpazosameneii conpomuenenusi PT500 1 xomnnexm.

IIpeobpazosamenu oasnenus I[JJTBX 1-02-4..20mA-1,6-0,5 2wum.
Pecnamenmuposannas memnepamypa xoni00Hot 600bl 8 2padycos

Cucmema ['BC coomeemcmeyem omxpuimoti cucmeme meniochabxcenus, BCD BH J[y40
NOCMABNACMCA C 8eCOM BbIXOOH020 umnyivca 10n/umn. Oanuas ungopmayus yKazama Ha SmukKemke
pacxooomepa u 8 COnpo8OOUMENbHOU OOKYMEHMAyUl.

3aso0ckasn nacmpotixa coomgeemcmayem muny cucmembvl «3aKpblmas, pacxooomep Ha nooavey u
seca UMNYIbCo8 0/ 8X0OHbIX Kananos 100n/umn, ycmanosneHHas memnepamypa Xoa00HOoU 600bl O
OMKPbIMOU cucmemsl 32padycos.

s npasunvuou pabomer mennocuemuyuxa CT 10 neobxooumo Hacmpoums KoHueypayuro
svluucumens meniogou snepeuu BTO-1, 0 smoeo Heobxo0umo nepesecmu nepexouament yCmaHo8KU
napamempos 6Hympu Kopnyca 8bl4uciumens 8 AKMUHoe Noa0diCeHUe, 0aee ¢ NOMOUbIO NPOSPAMMHO20
obecneueHuss NOOKIIOUUMbCA NO YUDpogomy unmepgenicy K GblUUCIUMENI0, CUUMAMb KOHDUSYpayuio
sbIYUCIUMEIS, OMKOPPEKMUPOBAMb He0OX00UMble NYHKMbL, 8 OAHHOM CLyyae YCMaHO8UMDb :

Tun cucmemsl «Omrpoimas o6bIYHASY

Bec umnynvca 1 pacxodoomepa ycmanosums 101/umn,

Bec umnynvca 2 pacxooomepa ycmanosums 101/umn,

Temnepamypy X0100HOU 600bl YCMAHOBUMb 68 COOMEEMCMEUU C UCXOOHbIMU mpebosanuamu 8§
2paoycos.

IIpoussecmu 3anucvy KOHQUeypayuu, cyumams 3aHO60, Y6eoumvcs, uYmo Koupuaypayus
NpPABUIbHO 3aNUCANACH, Nepesecmu nepexiiouamenb YCMaHo8KU Napamempos 6 UCXoOHoe No10NHCeHUe,
onoxupyoujee oanvHeuuue usMeHeHUus Konguaypayuu.

3aTeM HY>KHO MPOBEPUTH MPABUIBHOCTh MOHTaXa B COOTBETCTBUH C PD.
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BHUMAHME BAKHO!

Bo n3be:xanue BbIX01a 000PYy10BAHUS U3 CTPOS, MOAKJIIOYANTEe BHELIHee MUTAHUE
TOJIbKO HA KJIEMMHUKH, NPeIHA3HAYeHHbIE JI MOJAK/JIIYEeHUs] BHEIIHETr0 MUTAHMS.

st BHemIHero nutanus Bprauciantesieil BTI-1 nonyckaercsi noakjiIn4aTh
CTA0WIN3HPOBAHHBbIE HCTOYHMKH NUTaHUsA 5B 1715 Bcex MoAupUKANNH TeNI10CYeTYUKA
CT 10 nim cTa0WIN3UPOBAHHBIN 0JI0K MUTAHUS HAaNpsKeHHe oT 9 10 24B nas
Bbruncaureaid BT2-11114 M u BTJ-11I115 M, B c00TBeTCTBYIOIIMH KJIEMMHHK.

IIpy noaAK/IIOYEHUH CETEeBOr0 MUTAHNSA, OT Hero MUTaeTcd KaKk HHTepdeicHas YacTh
TAK M CaM BbIYUCJIUTE]Ib IIPH 3TOM NMPOAJISIETCH CPOK CIYKObI BCTPOCHHOM OaTapen
NMATAHAS BLIYHCIATEIA.

IMepen noakIr0YeHUeM 0JI0KA MUTAHUS K BHIYMCJIUTE/I0, HEOOX0IUMO NPOBEPUTH
NOJISIPHOCTDH M HANIPSI’KEHNE BOJIbLTMETPOM.

JJ1s MCKJII0OYeHUA oMeX OT 0JI0KA MUTAHUSA CO0JII01aiiTe TPeOOBAHUA
NPOU3BOAUTEISA 0JIOKOB NUTAHMA 110 NMOAKJIIOYeHHIO (pa3oBoro nposoaa (L), HyJeBoro
(N) u 3ammTHOrO 3a3eMuenus (PE)

[Ipu ompoOoBaHWM TEMJIOCYETUYMKA MPOBEPSIOT (YHKIIMOHUPOBAHUE 3a/[EHCTBOBAHHBIX KaHAJIOB
M3MEPEHUS pacxoja, TEMIIEPATYPHI.

Bo Bpems BBezeHHS B J€HCTBHE CUETUYHMKOB BOABI (PacXxoOMEpOB-CUETUMKOB) yAaJCHUE BO3AyXa U
3ar0JIHEHNUE CUCTEMBI CIEAYET BBIMOJIHATh MOCTENEHHO, HE JIOMYCKasi THIPABIUYECKUX YAapOB, KOTOPbHIE
MOTYT BbI3BaTh MOBPEXKIEHUE CUETYUKOB BOJBI (PACX0I0MEPOB-CUETUUKOB).

TemmocueTynk HauMHaeT pabOTy C MOMEHTA OKOHYAHHUS BCEX MOHTQXKHBIX OIEpalfii U Hayala
HUPKYISAIUU  TeroHocuTenst. OnpoOoBaHHe TEIUIOCYETYHMKAa MPOBOASAT B paboyux pexumax, Mpu
KOTOPBIX H3MEpsieMble MapaMeTpbl HAXOIATCA B Tpelaenax Juana3oHOB, YKa3aHHbIX B PO Ha
TEIUIOCYETYUK, B YCJIOBHUSAX Y3Jla ydeTa TeIUIOBOM »HEepruu. B cucremy mojaroT TEMJIOHOCUTENb U
KOHTPOJHMPYIOT MO TMOKA3aHUSM TEIUIOBBIYMCIUTENS 3HAYEHUS TEIUIOBOW SHEPruu, o0beMa, pacxoja,
TEMIIEPATyphl U PA3HOCTH TEMIIEPATYDP.

TemmocueTynk CYUTAIOT PAOOTOCIIOCOOHBIM, €CIIM BBIMONHSIOTCS — yCIOBHS PaboOTOCIOCOOHOCTH
KaXXJIOM €ro COCTaBHOM 4YacTH, a MOKAa3aHHMs KOHTPOJHUPYEMBIX MapaMETPOB pacxoia, TeMIEpaTrypbl U
Pa3HOCTH TEMIIEPATYP YCTOMYMBBLI U HAXOIATCA B MpeJeax IUana3oHOB MMOKa3aHWM, YKa3aHHbIX B PO, u
MOKAa3aHUs 3HAYSHUH TETJIOBOW YHEPTHH U 00beMa YBETTMUYUBAIOTCS B HAPACTAIOIIEM MTOPSIKE.

1.6. DOxcmuyaranus TEMIOCYETYUKA.

1.6.1. OO1me JaHHEIE.

B npornecce pabots! Termocuyerynka CT 10, 3HAUCHHUS pETUCTPUPYEMBIX ITApaMETPOB BBIBOAUTCS Ha
KHUIKOKPUCTAJUTMYECKUH dKpaH BEIYUCIUTENS TeruioBor sHeprun BTO-1. Maaukaius ocymecTBiseTcs B
BU/JIE TP U CUMBOJIOB HETIOCPEICTBEHHO HA ITU(POBBIX 3HAKOMECTAX TETLIOBBIYUCIIUTEIS, U C
MTOMOIIIBIO CIIEIMATbHBIX CHMBOJIOB yKa3aresiel B Buae «V» Ha CHMBOJIbHOE 0003HAUYCHHE
0TOOpakaeMbIX MapaMeTPOB YKa3aHHBIX HA STUKETKE BHIYUCIUTENS TETUIOBOM SHEPTHH.

1.6.2. Nuaukanms.

B pexume WHOWKAIMU BBIYUCIHMTENb BEAET OTOOpaKEHHE PETHCTPUPYEMBIX IMapaMeTpOB Ha
KUJIKOKPUCTANTNISCKUN MHIUKATOP. PeXUM MHIUKALWK BBIYMCIHTENS aKTUBU3UPYETCS HakKaTheM Ha

KHOIIKY BBEIYHCIIUTENS, B 110 HcTeueHuio 20 CEKYHJ, II0CJIC MOCICAHEr0 HaXKaTH, IUCIIJIEN racHET.
Nupukanus BpryucanTesiei Temnosoii yneprun BTI-1 niua moandukannu renaocyerunka CT-10 IIM npuBenena B
taéauuax Ta6mma 18 u Tadauna 19, nas moaudukamuun renmocuerynxa CT 10 K-M B taéauuax Taoauna 20 n

Tabmuma 21, s mogudukanuu CT 10 K B Tabnumax Tabmuma 22 u Tabnuma 23.
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Ta6auna 18. Unaukamus BTI-1 (Moauduxamus CT 10 [IM) no npaBoii kHonKe

= = OcHOBHBIE MapaMeTpPbI
ol ol
% - E o % g % % g % % g Cren H300pakenne
= = = = CHMMBO.JI HHIAUKAIUH
=) S
= |= rcan e | wac][ 1] 2] 5 Iows«al
1. 1. | Tennosas sHeprus HapacTarOIMM HTOIOM I'Kan AR Mnn
(mepBast cuctema) CARE R R R
] [T ]
2. 2. | O6bem o pacxomomepy Vi(mepBasi cuctema) M, 1 izl
(NN
- v v ”
I I M’lﬂl 1 I I I |
3. 3. | O6wvem no pacxomomepy Vo(mepBas cuctema) M, 2 izl
L
- v v ”
I I M’lﬂl I 2 I I |
4. 4. | O6wem o pacxogomepy Vx(nepsas cucrema) M, 3 A
(NN
- v v ”
HERREDE
S. 5. | Maccano pacxonomepy Vr(repBas cucrema) MUTAET izl
°C, M%) L
’ - v v ”
1 | lu’lDl 1 | I I |
6. 6. | Maccamno pacxomomepy Vo(mepBas cuctema) MUTaeT izl
°C, M%) L
’ - v v ”
2 | I u’lD' | 2 I I |
7. 7. | Maccano pacxomomepy Vx(mepBasi cucTema) MUTAET izl
°C, M%) L
3 ’ - v v ”
) I I“,"jl I I I |
8. 8. | Bpems paboThl y37a ydera IpH HAIUYUM OLIMOKH, H E M|
KOIJIa HE BBIYMCIISAETCS TEILUIOBAs SHEPIUs (CM. KOJBI (NN
omuO0K), IepBasi CUCTeEMa [—I—]—]HW
9. 9. | Kox omu0ku (mepsast cucrema) Err ( ( mAn
E rroo uJu L
I I "_] oumbra
10. TeruioBast SHEPT sl HAPACTAIOIINM HTOTOM IKa,2¢ | (mAamanRnmmn |
(BTOpas cucrema) Uy
v L Nl LT
11. O6BeM 10 IIepBOMY pacxogoMepy (BTopast cuctema) | M°, 1, 2¢ izl
(NN
. v v v )
I I M’"al 1 I I I |
12. O6BeM 110 BTOPOMy pacxomoMepy (BTopas cuctema) | M°, 2, 2¢ A
L
vV WV e
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= = OcHoBHBIE TapaMeTpbl
= =
& S
< ) £ hl g g g g g @ g %} ‘ Coen H306paxkenne
-g- = -g- = CHMMBO.1 HHIUKAIUH
= | = marRAnnE |wusxa|
13 O6BeM 110 TpeTheMy pacxogomepy (Bropast cucrema) | M, 3, 2¢ | [ izl
(NN
| v v v )
[ e T )
15. Macca o pacxozmomepy Vi(Bropas cucrema) muraer | [ A
°C, ) LU
> L v v v )
bee D WG
16. Macca o pacxopomepy Vo(BTopast cucrema) Muraet [ izl
°C, ) , L L L
> | v v v )
2,2¢ mﬂ‘, [;"—W
17. Macca o pacxomomepy Vx(Bropasicucrema) Muraet [ izl
©C. ), R
> | v v v )
3,2¢c mﬂ‘, mm—ﬂ
18. Bpemst pabGoThl y31a ydeTa NMpU HAIMYMU OINMOKH, | 2, 2¢ H E M
KOTJIa HE BBIYMCIISAETCS TEIUIOBAs SHEPIUs (CM. KOJIBI L
o1MOOoK), BTOpasi CUCTeMa WQW
19. Kon onm6ku (BTopast cucrema) Err, 2¢ ( A
E rr g L I\','
I I [;]l I I Iounﬁkal
20. | 10. |Ileuars 3a OTYETHBIN IEPUOJ IO IIEPBOM cucTeMe * ',-l. E "f : )
21. | 11. | Iewars cyrounoro ordera 3a (X) IMOCIEIHUX THEH (1 E "f E )
110 MepBOii cucTeMe * A
22. | 12. | Ilewars yacoBoro otdeTa 3a CyTkHu (X) qHEl Ha3ax (1 E "f 3 )
110 MEepBOii cucTeMe * A
23. I[TeuaTs 3a OTYETHBIN IEPHOJ IO BTOPOH cucrteMe * | 2¢ ',-l. E "f ; )
- v ”
[ LG ]
24, I[Teyats cyTouHoro oryera 3a (X) mOCIEHUX AHEH 2¢ (1 E "f E ]
10 BTOpOii cucTeme * A v
[ LRI ]
25. I[Teuats yacoBoro ordera 3a (X) AHel Ha3az MO 2¢ (1 E "f 3 |
BTOPOIi cucTeMe * A v
[ LG )
26. | 13. | O6mee Bpems paboOTHI y311a ydeTa 1 H ﬂ )
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= = OcHoBHBIE TapaMeTpbl
ol ol
% = g - g % g @ g @ g @ Cren H306paskenne
-g- = -g- = CHMMBO.1 HHIUKAIUH
= =
S S
2 E Kan|°C @@Ei 3 |0um6|<a| .
27 14. | Kox omuOKy TEMIOBBIYUCINTENS (anapaTHas Error ( Mol
E
omuoKa) rr o
I I [_]l I | Iounﬁxal

e d COOOO0
28. 16. Bperl rt D E 5 E ﬂ )
30. | 17. | Unagukatop NPOTOKONA, CEPUMHBIM HOMEp / ampec ( )

Modbus **

* - polecc NeYaTu akTUBU3UPYETCsl OJHOBPEMEHHBIM Ha)KaTHEM JIBYX KHOIIOK YIIPaBJIECHHUS.

**- [Iporokon Modbus RTU aktuBupyercs nepekitodarenem J1(cm. Puc.14), mpu s3Tom Ha
HHAUKAaTOpEe 0TOOpa3uThes mapametp “nl 234 “, rae 1-unaukaTop mpotokora modbus, a 234 cereBoii
HOMep nprOopa (3HaYSHUE 10 YMOJIYAHUIO)

BHUMAHMUE BA’KHO!

[Mpu nepexmrouennn Ha Modbus RTU ¢yHKIMK cTaHAapTHOTO MPOTOKOJIA MIEpeaadn

JaHHBIX HCAOCTYIIHBI.

ITpotokon Modbus RTU no3Bosisier CHUMATh TOIBKO 3HAYCHUST HAKOMTUTEIbHBIX

CUETYMKOB HA MOMEHT OIPOCa, APXUBBI JOCTYITHBI JIJIsl YTCHUS TOJBKO Yepe3 CTaHIapTHBIN
MIPOTOKOJI OOMEHa.

Ta6auna 19. Ungukanus BerayucanteaasBTI-1 (Moaudukauusa CT 10 IIM) no jeBoii KHONKe

JonoHUTE/ILHBIE TApaMeTPhI
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= =

= =

= s

£EX| Ew g % % g g % % @ Cnei. H300pakenne

e ER CHMBOJI HHANKAIMH

S S

= | . e L L o e .

1. 1. | Temnepatypa noparomero Tpybomposoaa (mepsas | °C [ ( AAAMAMA )
cucTema) S N RN AN N

2. 2. | Temneparypa oOpatHOro Ttpyoomposoga (mepsas | °C ( ]

cucremMa)
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JlonoJiHUTeIbHbIE IAapaMeTPhbl
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= =
= =
s &
£ Ew ‘ g g g g @ % % %j Cren. U300pakenue
'E‘ = 'g" = CUMBOJI WHIAKAIMT
O = ®
=) =)
- - . MKan|(°C j@ 1 i 3 |[oumbka
3. 3. | Paznocth Temneparyp (mepBas cuctema) °C (0 mAAMAn
P J o Wuuuuy
4, 4, | TemmepaTypa X0JIOTHOU BOJIBI (TI€pBasi CHCTEMA) °C (-« AR
L) Uy
5. Temmneparypa mopgatomero TpybompoBoga (Bropas | °C, 2¢ (1 E AAMAAR
CUCTEMA) ML Juuuuy
6. Temmneparypa oOparHoro TpybompoBoaa (Bropas | °C, 2¢ (1 E AAMAAR
CUCTEMA) UL Juuuy
7. PaznocTs Temneparyp (BTOpas cucrema) °C, 2¢ ( AAMAAR
P g L L L
8. TemmnepaTypa X0JI0THON BOBI (BTOpasi CUCTEMA) °C, 2¢ (- MMM
L g L L L
0. 5. | Pacxox (M°/4) mo mepBomy pacxomomepy (mepsas | 1 () Al
CUCTEMA) L o (N RN
I IH’ ﬂl 1 I I I |
10. 6. | Pacxom (M’/4) mo BTOpOMy pacxomomepy (mepsas | 2 () izl
CUCTEMA) L ';,‘ (NN
I I M’ ﬂl I 2 I I |
11. | 7. | Pacxox (M°/4) mo Tperemy pacxomomepy (mepBas | 3 () izl
CUCTEMA) L L, g (N}
HERERnm
12. Pacxox (M°/a) mo mepBoMy pacxomomepy (Bropas | 1, 2c () izl
CUCTEMA) L HUY
[ G L]
13. Pacxox (M°/4) mo BTOpoMy pacxomomepy (Bropas |2, 2c ) izl
cucTema) L Hduy
[ ) L ]
14. Pacxon (M°/4) mo TpetbeMy pacxomomepy (Bropas | 3,2c () izl
cucTema) L duu
I I 2c| I I 3 I |
15. 8. | Hasnenwue 1, MIla (mepBas cucrema) )

O
-

|
|
c3a
3
[

g
il
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= = JlonoJiHUTeIbHbIE IAapaMeTPhbl
£x| £w g g g g g % % %j Cren. H306paskenne
'g‘l: 'g"l: CHMBOJI UHIUKAMT
= i @ =
=) =)
= = . MKan|°C j@ 1 i 3 [loumbka
16. 9. | JaBnenue 2, MIIa (mepBast cucrema) [ MMM
P r El T
17. Hasnenue 3, MIla (Bropas cucrema) P 3 _FAAAn |
r L
18. Hasnenue 4, MIla (BTOpas cucreMa) P L'i _Annn
r L
19. | 10. | *Bec ummynbca mepBOro cueryumka Bojbl (mepmas | 1 (1) MMM
CUCTEMA) L l‘.’l (N NN
LG
20. | 11. | *Bec ummynbca BTOPOTO CYETYHMKa BOJBI (TepBast | 2 (1) MMM
CUCTEMA) L ] ';,‘ L
HEERRRN
21. | 12. | *Bec ummynbca TpEeThero cueTuyrMka BOAbl (mepBas | 3 (1) MMM
CUCTEMA) L (NN} g_u
[T ]
22. *Bec ummynbca MepBOro cuyeTuymka Bonbl (BTopas | 1, 2c (1) AT
CUCTEMA) L l‘.’l (N NN
[ L ]
23. *Bec ummynbca BTOPOTO CYETYMKa BOJIbI (BTOpas | 2, 2¢ (1) MMM
CUCTEMA) L ] ';,‘ L
1 L ]
24. *Bec mMmynbca TPEThErO CuUeTYMKa BOJIBI (BTOpas | 3, 2¢C (1) MMM
CUCTEMA) L (NN} g_u
LG ]
25. | 13. | KommuiekcHblii mapamerp: 3, 4 3HakomecTo (ciieBa- S ,: s 5 ac
Hampapo) - nudpoBoe 0003HAUCHUE THUIIA CUCTEMBI B LRSI N g 3 ¥
MepBOM M BTOpPOH cucreme, S5, 6 3HAKOMECTO - [—I—ﬂ r]—m
TeKylllas TeMmIeparypa XOJOJHOM BoOIbl, 7 U 8 D
3HaKOMECTO - JIeHb OTYETHOTO TepHoja JUIs
pacreyarox.
26. | 14. | Hampsoxenue MUTaHUS uuppoBoi 4acTH b H I': M
BBIYUCIIHTENS ** (N RN
Ilpumeuanue

* - gec umynvca mocem ovimo Kax 6 [1/umn] max u [umn/nj (0na Ultraflow) PL —rump/umn, PiL —
UMN/l nePeKIioUeHe 6eCa UMNYIbCOB 3A0ACMCA C ROMOWbIO KOMAbIOMepd.
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** - ¢ cnyuae Heobdxo0umocmu 3amenvl bamapeu 3HaYeHUe HaAnPANCeHUn Oy0em Muzamo U 6 NAMAMb
3anuuwiemca Koo oumudKu

Ta6auna 20. Ungukanus Beraucantens BTI-1 (Mogudukamusa CT 10 K-M) no npaBoii KHOnKe

ITapamerp
Jl:;-)n [llir L:_H L}»Ll?lj ﬁ r:'_JI' .Li :[_ : t‘%] ‘ SHH;:M H306paskenne HHIHKAINH
O e ®
@E @ 3 |ERR
1. Tennoas HEprus (HapaCTAIOIINM UTOTOM) I'Kan [ 5 ) l,u; & P] 0 E E B
I”' "'*I..l ) Tlr
Wl T T
2. TemmnepaTypa B mogaromieM TpyoomnpoBoe °C hSillsilial
[EEEETLT
HQDDWWII
3. TemmnepaTypa B 06paTHOM TpyOompoBoae™ °C
4, PaznocTs Temneparyp* °C
HQDDWWII
5. O06BeM IEPBOTo pacxoaoMepa 1 "'G; [ '~' '"?] rﬁ' ," | E B
'I.I"J'. A 4, \ rI ' (I 'r. L
[EREEnRON
6. O0BeM BTOPOTO pacxoiomepa M, 2 o 5 5 5 5 o
BEEREEAR
ﬂﬂ@DﬂHdl
7. O0BeM TpeThero pacxoaoMepa M, 3
ﬂﬂ@DﬂHdl
8. Konx ommbkn ERR

(cymMMa KOOB OIIHOOK)

(Err. 000
LT e
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ITapamerp
. [ae%?aw~~1“ Chet | opamemme s
SECRLLLE

9. CereBoii HOMep U Mapkep mpotokosia ModBus RTU [ ﬁ ﬂJ ."'_" B BL Bu Ed B‘
[ERNEEEEE
ni- BB8
HEREBEEN

10. | TemmoBast MOITHOCTH KBT kWh P '._: : = -‘._—4’; J'-r':li ﬁ 5
ﬂﬂD@ﬂﬂm

*

- OTCYTCTBYET JJis1 TynukoBoil cuctembl [ BC.

Tabauna 21. Unauxanus Bpraucantenss BTI-1 (Moaudukauus CT 10 K-M) no jeBoii KHonKe

HapaMeTp
: [mﬁa@aﬁﬂ R —
. anoc o] 1 ] 2] Jfese
L | —
- (1 BOBAEE
EREEEEEN
2. B f b "T_I'l
- ¢ HBEBHA
EREEEEEN
3. 3aBojICKOi HOMEp* f 5 & @ B B B B E
ENEEEEEN
4, P , 3 H 5 6
e e W L Sopsetar 1:T1]
AT 1 OBMA OTKPHTA (he Ty CXOOGC))
cucteM. [1o BUaM CHCTEM — CM. OTIIUH
IPOrPAMMHPOBAHUSL.
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TpyOOIIPOBO/T), HCTIOIB3YEMOMY JIJIsI pacdeTa

1EBE888
77 71

TeTIa. :

[TokasbiBaeTcs TONBKO U1 OOBIYHOM OTKPBITOM [ijD.DDD

5. Pacxon mo BTopomy pacxomomepy (0OpaTHBII M>/gac [ L' 0

CHUCTCMBEI.
6. Bec umnynbca mepBoro cueT4rKa BObI J1/AMIT
7. Bec umnynbca BTOporo cueTdynka BOIbI J1/AMIT

Fﬁﬂﬂﬂﬂﬁﬂ

ﬂﬂﬂﬂﬂmmﬂ

" F— * [ _B8A
rﬁﬂﬂﬂﬂﬂﬂ

10. | Bpems paGoTsl y3/1a y4eTa npy HaJIM4MU OUIMOKH, | 4 [ E ) (@ [ @) B B E

KOT'/Ia HE BEIYMCIIAETCS TEMJIOBas SHEPTUs (CM. ()

KO/IbI OIINOOK)
11. | KommekcHbli mapameTp: 8 3HaKOMECTO (cieBa- [ B = 5 5 q = [ 5'
& = ."'; == .-‘,‘/ 1
| L

HAIpaBo) — TEMIIEPATypa XOJIIOIHOW BOIBI JUIs
5 3HAaKOMecTO — U poBoe 0003HAUECHNE THTIA [ijDDDDD

pacyeTa TEIUIOBOM YHEPIUU B OTKPBITBIX CUCTEMAX
CHCTEMBI (CM. OIUU NPOTPAMMHUPOBAHNS)

8. Bec umnynbca TpeThero cueTYrKa BOIbI J1/AMIT 5 ) (@ [ @) .1 E E
| k — :». 7]

Taboauna 22. Unauxanus Bpraucantensi BTI-1 (Moaudgukanus CT 10 K) no npaBoii KHONIKe

[\
[y [og]
= ‘% = E
= = fl'j Crel-
=0 = = IMapamerp 5 N3006pakenne MHIUKAIUH
Z @ Z A CHMBOJI
=]
2 | B
1 1 TennoBas 3HEprus (HapacTarOIUM Geal
UTOTOM)
2. 2. TemmepaTypa B nogaromieM TpyoonpoBoie °C
ﬂmﬂﬂﬂﬂll
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o “
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EE Eé Tapa Cret- | 41206
s & s 5 pameTp CHMBOL 300paxeHue HHIAUKAHT
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3. 3. TemmnepaTtypa B 06paTHOM TpyOOTpoBOIE™ °C [ E | Lq Il I_? ) B H E
7). (0], (),
HQDDWWII
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BoEns006
HQDDWWII
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F .-‘T 7] (00 (] (0, B H E
HQHDWWII
6. 6. O06Bem nepBoro pacxoaomMepa M, 1 = )
7. 7. O06BeM BTOPOTO pacxogomMepa M, 2
8. O0BeM TpeTbero pacxoaomMepa M, 3
9. Onexrpuueckas sueprus 1 (tapud 1) KW,1
10. Onexrpudeckas sueprus 2 (tapud 2) ** KW,2
ﬂﬂD@ﬂWll
8. Pa3nania 065eMOB 1O TpeThbeMy U M, 3 s =
YEeTBEPTOMY CUETUUKY BOIIBI I -j 11" L-? 'T r f_y E E
ﬂﬂ@DﬂMﬁH
11. 0. Kon ommbku Error
Err 080
ﬂﬂDDﬂWII

* - OTCYTCTBYeT ISl TYTUKOBOM cuctembl ['BC;
** - eCIlM YCTaHOBJICH JABYXTapH(HBIN PEKUM HHIUKAIIUH HJIEKTPOIHEPTUH.
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Ta6auna 23. Ungukanus Beraucantenas BTI-1 (Moaudukanusa CT 10 K) no jeBoii kKHONKe

2 IHapameTp
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10.

Bec HUMITYJIbCA SJICKTPOCUCTUYHKA

KWh

GE {800
ﬂﬂﬂDﬂﬂﬂﬂ

11.

10.

Bpewms paboTsl y3ma ydyeta

_BBB

12.

11.

Bpewmst paboThI y371a yueTa npu HaTuduu
OH_II/I6KI/I, KOrga HE BbIYUCIACTCSA TCILJIOBAA
SHEpTHs (CM. KOJIbI OIITHOOK)

13.

Bpewms nauana neiictBus nepBoro tapuda
HAa 3JIEKTPOIHEPTHUIO

14.

Bpewmst Hauana neicTBust Broporo Tapuda
Ha 3JIEKTPOIHEPTUIO

15.

12.

KommnekcHelii napamerp: 7 u 8
3HAKOMECTO (CIeBa-HaIpaBo) —
TeMIIepaTypa X0JIOAHOM BOJbI U1 pacyera
TEIUIOBOW PHEPTUU B OTKPBITHIX CUCTEMaX,
5 3HaKOMeCTO — U poBoe 0003HAUCHHE
THUIIA CUCTEMBI (CM. OIIIIHH
MPOrpaMMHUPOBAHUS )

‘Qdﬁd@ddﬁ’

16.

Temneparypa npekpalieHus: pacuera
ropsiueil BObI

°C

[5 HoadH 5]
ﬂmﬂﬂﬂﬂﬂﬂ

* - ecnu JaHHAas QYHKIMS UCTIOIB3YeTCs,

1.6.3.

Jisl akTHBAaIWKMl CEPBUCHBIX (DYHKIMHA BBIYUCIUTENS TEIUIOBOH »Heprun BTDO-1, BHyTpm kopmyca Ha
MEYaTHOM IJIaTe pacroyiararoTcs PyHKIIMOHATBHBIE TIEPEKITIOYATEIIH, TO3BOJISIONINE aKTHBHPOBATh TAKUE PEKHMEI,
KaK CEPBUCHBIN PEKUM TIOBEPKU BBIYMCIUTENS, PSKUM CMEHBI ITPOTOKOJIOB 00OMEHA, PEKUM 3aIlUTHI OT 3aIHCH U
CTHpAHUS NaHHBIX BHYTPEHHETO apXHBa, HAKOMUTEIHHBIX CYETYMKOB U KOH(HUTYpPAIIH BEITHCIUTEIS.

Pacnionoskenue GyHKIIMOHABHBIX TIEpeKITtouaTeneii 1 MoqupuKaui BEIYUCIUTENCH TEIUIOBOW SHEPTUU
BTD-1 nokasansl Ha pucynkax Puc.16, Puc.15, Puc.16. Hasnauenus nepekirouareneil ykasaHbl B TaOaMLAX
Taomuua 24, Tabauua 25, Tabnua 26.
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Puc.14. Pacnonoxenue pyHKIMOHANbHBIX Nepekarovartesneid BTI-1 (voguduxanus CT 10 IIM)

O06o03HaueHus:
1 — ®ynkumoHanbHbIe nepekaovarenu J1, J2, J3, J4

Taoauna 24. Haznauenune pyHKUHOHATBHBIX Nepekawuateaeid BTI-1 (mogudukauus CT 10 IIM)

[Tepexmtouarens | [Tonoxenue | DyHkunm
J1 ON ITpotokon oomena Modbus RTU
[IpoToxkon OFF Crannmaptasiil mpotokos oomena «TM CTAHJIAPT»
oOMeHa
J2 ON He ucnionn3yercst
PesepBHbIil OFF He ucnons3yercs
J3 ON Pexxum noBepkw.
IToBepka OFF HopmanbHbIi pexuM paboThl BEIUMCINTEIS
14 ON Pa3pemieno nsmMeHeHne napaMeTpoB, CTUPAHKUE apXUBa U
VY eTaHoBK HAKOMUTENIbHBIX CYCTYNKOB
HapameTpoB OFF 3a0;10KkMPOBAHO U3MEHEHHE MMApaMETPOB, CTUPAHKE apXUBa U
HAKOMUTENbHBIX CYCTYNKOB

BHUMAHMUE BAKHO!
[Ipu HOpManbHOM pexume paboThl mepekiaodaTenu J3 u J4  MomKHBI HAXOTUTCS B
nosoxenun “OFF”.
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(epbucke passer LAMAPEUKT

FPasvem RS485

KremmHag ko/fooka
- aamyukol

Lxamnep Tiob”

Axamnep “Yem” s vz i

Puc.15. Pacnonoxenue pyHKInoHaNbHbIX Nepekarodareseid BTI-1 (mogudpuxanus CT 10 K-M)

O0o03HaueHus:
OyHknuoHanbHble nepexiodarenu «Ilosy, «Yer»

Ta6auna 25. HazHauenune pyHKUHOHATBHBIX NepekaoyaTeaeid BTJ-1 (mogudukanus CT 10 K-

M)
[Tepexmtouarens | [lonoxenue | DyHkunu
«IToB» «1» Pexxum nosepku.
IToBepka «0» HopmanbHbIi pexuM paboThl BEIUMCINTEIS
«1» Pa3penieno n3MeHeHnue napameTpoB, CTUpAHUE apXHUBa U
«en HAKOMUTENIbHBIX CYCTYNKOB
VYcranoBka
HapaMeTpoB «0» 3a0J10KMpPOBAaHO U3MEHEHHE NTapAMETPOB, CTUPAHUE apXUBa U
HAKOMUTENIbHBIX CYCTYNKOB
BHUMAHMUE BAYKHO!
[Ipu HOpMasibHOM pexkuMe paboThl mepekimouarenu «lloB» m «YcT»  MOIDKHBI
! HaxoIuTcd B rmosioxenuun “0”.
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Puc.16. Pacnonoskenue pyHKIHOHANBHBIX NepekiaouaTesaeid BTJ-1 (moaudukanus CT 10 K)

O003HaUEeHNA:

1 — dyuknmoHanpHBIC TIepekitouarenu J1, J2, J3, J4

Ta6auna 26. Haznauenune pynkunuonanbHbIx nepexiaouareseii BTI-1 (mogudukamus CT 10 K)

[Tepexmtouarens | [lonoxenue | DyHkunun
J1 «1» BxitoueH pexuM yCTaHOBKM MapaMeTPOB BPYUHYIO € KJIaBHATYPBI
YcraHoBka BBIYUCIIUTEIIS
napameTrpoB | «0» BrIkimioueH pekuM yCTaHOBKH IapaMeTpPOB BPYUHYIO C KJIaBHATYpPhI
BPYUHYIO BBIYUCIIUTEIIS.
J2 «1» He ncnons3yercs
PesepBHbIit «0» He ucnons3yercs
J3 «1» PaspemieHo n3MeHeHne napaMeTpoB, CTUPAHNE apXHUBA U
VYcraHoBka HAKOIMTEJIbHBIX CUCTUNKOB
napameTpoB ¢ | «O» 3a0J10KMpPOBAaHO U3MEHEHHE NTapAMETPOB, CTUPAHUE apXUBa U
IK HAKOIMTEJIbHBIX CUCTUNKOB
J4 «1» Pexxnm nosepku.
IToBepka «0» HopmanbHblil pexuM paboThl BEIUMCINTEINS
BHUMAHMUE BAYKHO!
[Ipu HopmanbHOM pekume paboThl nepekmouatenu J1, J2, J3, J4 nomKHBl HAaXOAUTCS
! B nojioxeHun “0”,
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1.6.4. TloagkmioueHwe K TMEPCOHATBLHOMY KOMIBIOTEPY U BHEIIHMM YCTPOICTBaM,
I1€YaTh.

Bce ycraHOBKM, TeKylliue HaHHbIE, a TaKXKe JAaHHbIC apXMBOB TEIUIOBBIYMCIMTEIS MOTYT OBITh
nepeaHbl Ha MePCOHANBHBIA KOMIBIOTEP WM Ipyrue YCTPOicTBa M0 HU(pPOBOMY HHTEp]Eicy.

Bbruucnurenu TEmIoBOW SHEPrUM B 3aBUCHMMOCTH OT MOAM(HKALMUM MOTYT OBITh CHAOXKEHBI
unrepdeiicamun RS232, RS485, USB, Ethernet.

[TocnenoBarenbHbIN HHTEP(EIC BEIUNCINTENS UMEET KOHPUTYpaLIUIO:

Cxkopoctb 9600 601, 1 cTom OUT 6€3 KOHTPOJIS YETHOCTH, 0€3 KOHTPOJISI ITapUTeTA.

[Tpy moAKIIIOYEHUH K KOMIIBIOTEPY BHUMATEIBHO O3HAKOMHUTECH C TpeOOBaHUsIMU HacTosAuero PO B
YaCTH OCOOCHHOCTEH MOJKIIOYEHUS K PasIMYHbIM MOIUGUKALMAM BbUUCIUTENCH. [ MOIKIIOUYeHUs
UCIONIL3YITE TpeoOpa3oBaTeNd ¢ raTbBaHNYECKON Pa3BSI3KOM M CTaOMIM3UPOBAHHBIC OJOKH MUTAHUS C
HalnpsOKEHWEM, He MPEBBIIIAIOIUM JONYCTUMOE HalpshKeHHe, s BbIOpaHHOM Moaudukanuu
BBIUYHCIIUTETS.

[Tpu He0OXOAMMOCTH MOAKIIOUEHHS K KOMITbIOTEpY Yepe3 RS232, npu oTCyTCTBHM B KOMIIBIOTEpPE
COM mnopra, ns moakIrodeHus ucnob3yercs nepexoaauk USB-COM.

BHUMAHMUE BAYKHO!
[Tpu moAKTFOYEHUH BHEITHETO OJIOKA MUTaHUS COOJIOIalTe YKA3aHHYIO TIOJISIPHOCTD.
[Tepen mogaveit HaMpsHKEHUS MTUTaHUS, YOSAUTECH B IPABUIILHOCTH MOHTAXKA.

BHUMAHMUE BAYKHO!

Hns  nonkmouenus: Beruucnutens BT3-1K1 u BT3-1KIM k COM  mopry
KOMIThIOTEpa, MOJeMa WU TpeoOpa3oBareiss WHTEPPEHCOB HEOOXOAMMO HCIIOIh30BATh
CHeIHalbHBIA onTopa3Bs3aHHbIi kKadens KBTD, 3aka3piBaeMblil OTAETHHO.

Hoakawyenue 0e3 kadeass KBTJ moker npuBe3TH K NOBPEXKIEHNI0 000PY/T10BAHUS.

BHUMAHMUE BAYKHO!

Bo u36exxanue BbIxoaa 000pyA0BaHUS U3 CTPOS, TIOJIKIIFOUANTE BHEIIHEE TUTAHNE
TOJBKO Ha KJIEMMHUKH, MPeIHA3HAYCHHbIC ISl TOJKIIOUCHUS BHEIIIHETO MUTaHUSI.

J{ns BHENIHero nuTanus Beruuciaurene BTO-1 nomyckaercs noakiroyaTh
CTa0MIIN3UPOBAaHHBIC HICTOUHUKY MUTaHUs 5B 1 Bcex Moaudukanuii rerutocueranka CT 10
WU CTaOMIIM3UPOBAHHBIN OJIOK MUTAHUS HanpsbkeHue oT 9 1o 24B nis Beraucnurenit BTO-
11114 M u BTO-1I115 M, B COOTBETCTBYIOIINN KIEMMHHUK.

[Ipu noaKIIOYEeHUH CETEBOTO MUTAHUS, OT HETO MUTAETCS Kak UHTepQeiicHas 4yacTh Tak U
caM BBIYUCIIUTENb IPU 3TOM MPOJTISETCS CPOK CITYKObI BCTPOCHHOH OaTapeu MUTaHus
BBIYHCITUTEIIS.

[lepen monkmtoueHUEM OJ0Ka MUTAHUS K BBIYUCIUTEINO, HEOOXOIUMO MTPOBEPUTH
MOJIAPHOCTD U HANPsKEHUE BOJIBTMETPOM.

Jis ucKITtoueHus moMeX OT OJI0Ka MUTaHus COOMroAaiTe TpeOOBaHUS TPON3BOAUTEIS
OJIOKOB MUTAHUS 10 MOAKIIOYeHUIO (pasoBoro mpoBoxaa (L), HyneBoro (N) u 3auTHOTO
3azemicHus (PE)

BHUMAHUE BAXKHO!
Jlnis HagesxxHo# paboThl uHTepdeiica RS485, st moAKIIIOYeHNS TPUMEHSIITEe
CrenuaIn3upoBanHbIi Kabess st RS485 (Buras mapa KUIIOB, BELDEN).

ITo kpasim MPOTSKEHHOM JTMHUU HEOOXOMMO YCTAHOBUTH PE3UCTOPHI-TepMUHATOPHI 120
Om
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JlocTymHO /Ba BUIa TPOTPaMMHOTO O00eCTIeueHUst AJisi Pa0OTHI C BBIYHCIUTEIIEM:

- IO BTJ. IlporpamMmMHOe obecreueHne, MO3BOJISIONIEe MPOBOAWTH YCTAHOBKY KOHGMHTyparuu
BBIUHCIIUTENS, CEPBUCHBIC (DYHKIUU OOHYJICHUS HAKOMUTEIbHBIX CYETUUKOB (MHUIIMATU3AIINS ), OUHUCTKY
apXxuBa, YCTaHOBKY JAThl U BPEMEHU.

- baza jaHHBIX Yy3JI0B Yy4yeTa TemioBoii 3Hepruu. IIporpammuoe oOecrneuenue s
AUCTICTYCPU3AUA O6’beKTOB yucTa TEIJIOBOU SHCPTHUHU. O6J1anaeT BO3MOXHOCTAMU aBTOMATHUYCCKOI'O
YTEHHs] apXuUBa MO PACIHUCAHMIO C OOJBIIOrO YHCIa YJalleHHBIX OOBEKTOB, Uepe3 pa3IMyHble KaHaJIbl
CBsI3H, ¢ POPMHPOBAHUEM HEMIPEPBHIBHOM 0a3bl JAHHBIX U MOCIEIYIONICH MevaThio.

[Momnepkka TPOTOKOIOB oOOMeHa ¢ BbuciautensmMu BTD-1  BiiaroueHa B OOJIBIIMHCTBO
COBPEMEHHBIX CHUCTEM JAMUCIETYEPH3ALMH CTOPOHHUX MPOM3BOAUTENEH, YTO TO3BOJSET PELIUTh 3aJadu
JUCTIETYSPU3ALINH JTFOOBIX MACIITA0O0B.

Beruncnurenu BTO-11114 M, BTO-11115 M, BTO2-1KIM, BT2-1K2M kpome crangapTHOTO
MPOTOKOJIa OOMEHAa HMMEIOT BO3MOXKHOCTh MEPEKIIOYCHHUS Ha JOIMOJHUTENBHBIA MPOTOKOT OOMeHa
naaabiME Modbus RTU, nmanueiii mporokon obomena mojaepskuBactcs o060t SCADA cucremoit, u
MO3BOJISIET JIETKO MOJKIIOYUTH 000PYIOBAHUE B CHCTEMY.

Pesxxum Modbus RTU aktuBupyetcs nepekmodarenem J1 (s BTD-11114 M u BTD-11115 M), wiu ¢
nomouipto nporpammuoro obecneuenus «Kondurypatop Modbus» (ms BTDO-1K1IM u BT3-1K2M),
JOCTYITHOTO Ha CalTe MPOW3BOAUTENs, TpH JTOM Ha JucIuiee OyneT OToOpaKeH CepHHBIN
HoMep/cereBoii HoMmep Modbus n unaukarop nmporokona N0 —TM crangapt, n1 —Modbus RTU

Cwmena ceteBoro aapeca Modbus npoussoaurces nmporpammoii «Kouguryparop Modbuss.

BHUMAHUE BAXKHO!

ITpotokonr Modbus RTU mo3BosisieT CYMTHIBATH TOJNBKO 3HAYCHHS HAKOMUTEIBHBIX
CUYETYMKOB HA MOMEHT OIPOCa M IaHHBIE COCTOSHUS TPUOOpa Ha MOMEHT OIpoca.

ApxuBHbIe naHHbIe yepe3 Modbus HeocTymHbIL.

B wmomudukammun CT 10 IIM, mudpoBoii unTepdeiic mnepenaunm NaHHBIX BBIHECEH Ha
JONOJTHUTEbHBIE ChEMHbBIE MOJYJIH, MO3BOJIAIOLINE COOMpPATh pa3IMyYHbIe CHUCTEMBbl cOOpa JaHHBIX Ha
0asze uarepdeiicop RS232, RS485, USB, GSM, Ethernet. Omucanne Momyieit mpeacTaBiacHO B TabIUIEe
5 nacrosero PO. B 3aBucuMocTy OT MOguGHUKAIIMA MOYJIEH BO3MOXKHO HCIIOJIHEHUE KaK y3Jia CETH C
ocHOBHBIM HHTepdericom RS485 tak m mumo3a m ocHOBHBIM mHTepdeiicom RS485 m ¢ omuum u3
IonoNHUTENbHBIX uHTep(eiicoB RS232, USB, GSM, Ethernet. [Togo6Has komrnoHoBKa MHTEP(EHCHBIX
MoOJyJael mo3BosiseT OblcTpo M 0€3 JONOJHUTENBHOIO OOOpYAOBaHUS  OPraHM30BaThb CHCTEMY
LEHTPAIM30BAaHHOTO cOOpa JaHHBIX.

Mopynu, nmeromue B cedbe 2 maTepdeiica (OCHOBHOW M JTOMOJHUTEIBHBIN), CIIOCOOHBI paboTaTh B
peXuMe 1UTI03a, T.€. Yepe3 JOMOIHUTEIbHBIN HHTEep(elic MOKHO ONMpaIlnBaTh KaK CaM BBIYHUCIHUTEND C
YCTaHOBJIEHHBIM B HETO MOJYJIEM, TaK M JII000H Apyroil mpuOOp MOAKIIOYEHHBIH K HEMY IO OCHOBHOMY
unTepdeiicy RS485

Pacneyarka Ha MaTpuuHblii EpPSON-coBMeCTHMBIH MNPHHTEP ¢ NOCJIEA0BATEIbLHBIM
uHTepPeiicom:

Jannas GyHKOHMS JOCTYyIMTHA HA BBIYUCIHUTENS TeIioBOM sHepruu BTO-1  momudukanmm
terutocuetunka CT 10 I[IM. Ionnep>xuBaercs neyars Ha MaTpudHbiil npuaTep EPSON LX300+.
[TeuaTs Ha TPUHTEP BO3MOKHA MPU HAJIMYHUH B BeIUUCIUTENE nHTEp(dericHoro moayns MCBII232 u
MOJIKJIFOYEHHOTO BHEIIIHEro OJI0Ka MUTaHus nHTepdeiica.
JIy1st medat 0TYETOB HEOOXOIUMO COCTMHUTD BBIYUCIIUTEID C IPUHTEPOM C TTOMOIIBI0 Kabemnss RS232
DB9F-DB25M. N3rotoButh Kabeab MOXKHO CaMOCTOSITEIBHO, CXeMa Kabensi 171sl IPUHTEpa PUBEICHA B
Tabimmne Tadauna 27.
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DB9F DB25M
2 2
3 3
4 6
5 7
7 5,20
8 4

B npuHTEpe yCTaHOBUTH CIEIyIONIUE TapaMeTphl, IpuBeAcHHbIe B Tabmuie 19 (na npumepe EPSON
LX 300+). HacTpoiiku ycTaHABIMBAIOTCSA B CEPBUCHOM MEHIO IIPUHTEpa

Taoauna 28. llapamerpsl HacTpoiiku EPSON L X300+

ITapametp 3HavyeHue
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

Jlis medaTd OTYETOB HEOOXOIMMO Ha)KaTHEeM TPaBOM KHOIMKH Ha TEIUIOBBIUMCIHTENE BHIOpATh
HeoOXOoMuMBIH BUJ pacniedatku (cM. Tabnuna Tabmumna 19 nactosmero PD), mocne uero akTUBHPOBATH
PSKUM Te4aTh OJHOBPEMEHHBIM HaKaTHeM (B TCUCHHH, TPUMEpPHO, 1-2 CeKyHa) 00OMX KHOTIOK

YHpaBJICHUA TCIIJIOBBIYUCIIUTCIICM.

[TocnenoBarenbHOCTh PaOOTHI TETNIOBBIYUCIUTENS ITOCIIE ITOW OMepaluy pa3InyHa:

- NIpU BBIOOpE pacmeyaTKd 3a OTUETHBIH Mepuoj

rneyaTh HauuWHaeTrcs cpazy. Popmupyercs

pacrneyaTka MOCYTOYHOI'O pacIpe/ieieHus] MapaMeTpoB TEIUIOBBIUMCIUTENS 3a IOCIEIHUN eNbIi
OTUeTHBIH mepuoxa. Jlara oOTYEeTHOro TEpHOJa YCTAHABIMBAETCA MPH  MPOTPAMMUPOBAHHUU
TeIUIOBBIUMCIUTENA. PacnedaTtka CcoOAEpKUT OCHOBHYKO TaONmuIly, a TakXke JOMOJIHHUTEIbHYIO
uHpOpMaLNI0, HEOOXOAUMYIO ISl MPEJOCTaBICHUS B TEIUIOCHAOXKAIOUIYI0 OpraHU3alMi0 WM WHOU
KOHTPOJIMPYIOLIUMA OpraH.

- IpU BBIOOPE pacrleyaTKy 1Mo CyTKaM MOCJe aKTUBAIMK peXruMa MevyaTH 0JJHOBPEMEHHBIM Ha)KaTUEM
JBYX KHOIOK HA JHCILICe TETUIOBBIYUCIUTENS MOSBISIETCS IUdpa, ONMpeaeNsionias, 3a CKOJIbKO THEH
HazaJ, HauMHasg C TeKylero nHs, Oyner cdopMupoBaH oTder. M3mMeHeHHe TiayOMHBI pacredyaTKu
MIPOU3BOUTCS HAXKATUEM IIPABOM (YBEIUUYCHHUE) UK JIEBOM (YMEHBILIEHHUE) KHOIKHU TETUIOBBIYMCIUTEIIS.

Hamnpumep, ipu Be16ope mudpst «1» Oyaet pacnedaTaHa TabyMia U3 OJTHON CTPOKH, C TTapaMeTpaMu
3a BUEpallIHKUE CYTKH, a mpu BeiOOpe «30» - Tabmuma u3 30 cTpok ¢ mapamerpamu 3a 30 CyTOK Hazasn,
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HAa4YMHAsl C CETOAHSIIHEW NaThl. JIOMOTHUTENHLHO B pacrmedarbiBacMoi Tabmuie (GopMUpyeTCs CTpoKa
«Htoroy.

[Tocre BBIOOpA TIIYyOWHBI pacreyaTKd HEOOXOJMMO CHOBA OJHOBPEMEHHO Ha)KaTh 00€ KHOMNKH Ha
JUIEBOM MMaHEeIH TETUIOBBIYUCITUTEIS, TIOCTIE Yero HAUMHACTCS BBIBO HH(POPMAITUHN HA IPHHTED.

- pu BBIOOpE pacmedaTky Mo yacam, JEHCTBUS aHAJIOTMYHBI pacredarke Mo CyTKaM, ONMHMCAHHOU B
mpenpayiieM adzaie, 3a MCKIIYEHHEM TOT0, YTO TpU JAaHHOW pacmedaTke (Gopmupyercs modacoBas
Tabynla 3a OAHU CYTKH, 3aJJaHHOE 4YHCIIO CYyTOK Hazan. Hampumep, npu BeiOOpe TNIyOUHBI pacnedaTku
«1» Oyner chopMHUPOBAH MMOYACOBOM OTYET 3a MPOIUIBbIE CYTKH, «2)» - 32 MO3aMpoIUIbe, ¥ T.1. B JaHHBIX
TabnuIax Takxe Oyaer copmupoBana ctpoka «Mtoroy.

1.6.5. VYcraHoBKa mapaMeTpoB.
ITepen mavamom skcrutyatanuu TeruiocdeTunka CT 10 HEoOXoaWMO TpPaBUIILHO HACTPOWTH
KOH(UTYpaIio BEIYUCIUTENS TeroBor sHeprun BTO-1.

BHUMAHMUE BAYKHO!

Jns obecrieueHus: mpaBuibHOW paboTel Terocderuynka CT 10, mepen Havamom
SKCIUTyaTallid HEeoOXOIuMO B KOH(MUTrypalMu BBIUYMCIUTENS HACTPOUTh BECa HMMITYJIbCOB
BXOJIHBIX KaHAJIOB B COOTBETCTBUU C BECAMHU UMITYJIbCOB MOIKIIOYaEMbIX K JAHHBIM KaHajJam
pacxoloOMEpPOB, a Tak)Xe BHIOpaTb HEOOXOAMMBIM THI CHUCTEMBl TEIUIOCHAOKECHHS B
COOTBETCTBUH C HCIOJIB3YeMOi Ha O0OBEKTE.

YcTaHOBKa MapaMeTpoB MPOU3BOAUTCS C MOMOIIBI0 KOMITbIOTEpa depe3 HudpoBoii nHTEpdEiic.
[TporpammHuoe obecnieueHue uig KOHPUTypauu npudopa JOCTYITHO Ha CalfTe MPOU3BOAUTEIIS.

Jlist Mogudukauii BeraucauTens teroBoi sHeprun BTD-1K1, BT3-1K2, BT3-1K3, BTO-
IKIM, BT2-1K2M, nonojHUTENBHO €CTh BO3MOXKHOCTh YCTAHOBKU MapaMETPOB BPYUHYIO C MOMOIIbIO
KHOTIOK KJIaBHATYpPHI, TaHHAsI pOIeAypa onrcana B myHkre 1.6.5.2 u 1.6.5.3.

[Tpouienypa yCTaHOBKM MapaMeTPOB B HOPMATBHOM PEXHME PabOThI BEIYUCIUTEINS OJOKUPYETCS
COOTBETCTBYIOIIMM BBIKJIIOUATEIEM BHYTpU Kopiryca Beraucautens BTO-1.

VY cTaHaBIMBaOTCSA BCE NIApAMETPhI, KPOME CEPUHHOr0 HOMEpa, KOTOPBIN 33a1aeTCsl TOJBKO OAWH
pa3, Ipu MPOU3BOJICTBE.

Jl7is Bxoza B MPOIEAYPY YCTAaHOBKM HEOOXOJMMO YCTaHOBUTH MEPEKIIOYaTelNb, pa3peraromii
W3MEHEHUS MapaMeTpoB B akTuBHOE mojiockerue (On). [lanee, HE0OOXOAMMO BBIYUCITUTEND TOAKITIOYUTH K
KOMITbIOTEpPY uepe3 IudpoBoil wmHTepdenc, ¢ MmoMomplo mporpammHoro obecmeuenus [10 BTD
HEOOXOIMMO CUYUTATh YCTAHOBIICEHHYID B BBIUHCIHUTENE KOH(QUTYpAIMIO, BHECTH HEOOXOJUMBIC
M3MEHEHHUS, U POU3BECTH 3aIIMCh HOBBIX MTAPaMETPOB.

[Tocne mporieAypsl YCTAHOBKH MEPEKITI0YaTeNlb yCTAaHOBKH MapaMeTpoB HEOOXOIMMO BEPHYTH B
HCXOJHOE COCTOSTHUE.

1.6.5.1. Tlopsnok ycranoBku napametrpoB BTO3-1 (moaudukanus CT 10 I[TM)

Bxop B npolieaypy yCTaHOBKHY ITapaMeTPOB POU3BOIUTCS nepekitoyareiem J4 (Puc.) mepeBojoM
ero B monoxkenue ON, mpm 3TOM HaA JuCIUIe OymeT BBIBOAUTHCS Haamuch, «SET PARS»,
CUTHAJIM3UPYIOIIass 00 aKTHBALlMM pPEXHMa YCTAaHOBKM I1apaMeTpPOB, B OTOM pEXHUME HHIUKAIUSL
MOKa3aHUHN HE OCYIIECTBIISIETCS.

Uepes nudposoit naTEpdEiic MPOU3BECTH YCTAHOBKY MapaMeTPOB CUCTEMBI | U 2, 3aTeéM BEpHYTh
nepexiIovarens J4 B MCXOQHOE COCTOSTHUE.

[TepedyeHs mporpaMMupyeMbIX apaMeTpoB puBeeH B Tadymie Tadmuia 29.

Tabauua 29. IlporpaMmMupyemblie napaMeTpbl TEMIOBBIYUCIUTENSE (JUIS KAXKA0# CHCTEMBbI)

ITapameTpbl Bo3moskHbIe 3HAYECHHS M MHIUKALMA Ha npudope
1. JaTa 1 88.88.88 (umcno, mecsil, rox)
2. Bpems 2 88.88.88 (u, muH, ¢)
3. Bec ummynbca nepBoro cyeTuMka Bofbl, 1/uMn (unm/i) | 0,1-1000 ¢ marom 0,1 (0,01-320,00 ¢ marom 0,01)
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4. Bec uMmybca BTOPOIO CUETUHKA BOBI, JI/UMII (MIIM/JT)

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

5. Bec umnynbca 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 TOJTAFOTIIEM
TpyOOIIPOBO/E;
2-3aKphITas, pacxomomep Ha o0OpaTHOM
TpyOOIIpPOBO/IE;

3-0TKphITass OObIYHAS (U1l pacueTa HCIOJIb3YIOTCS
JaHHBIE C JBYX pacxoJOMEpOB M TeMIeparypa
XOJIOTHON BOBI);

4-TynuKoOBas  OTKpHITasg (TEpMOMETp OOpaTHOTO
TpyOOmnpoBo#a HE  HMCHOJB3YETCs,  OTKIOYeHa
VHIVKAIUs TeMITepaTyphl B oOpaTHOM
TpyOOIIpOBOIE).

7. JlBa 3HauUeHWs TEMIEpPATyphl XOJOJHOW  BOJBI
Tx_mor(3mma), Tx_mor(;1eTo) MCHONB3yeMOH I pacdera
TEIUIOBOM SHEPTUHU B OTKPHITHIX CHCTEMax, B cIydae, €Cliu
JOTIOJIHUTENIBHBI  TEPMOMETP HE HCIMOJIB3YyeTCs IS
U3MEPEHHs] TEMIIEPATYPhl XOJI0IHON BOIbL

1 - 20 °C ¢ marom onus

8. Pabora 1o 2-M 3HAaYEHUSIM XOJIOJHON BOJIBI

ITepexon Ha COOTBETCTBYIOIIEE 3HAUYEHHUE XOJIOTHOM
BOJIbI B 3aBUCUMOCTH OT BPEMEHU roja.

9. JleHb OTYETHOTO MEpHOIa

1-31 ¢ mrarom 1

10. MuHUMaIBHBIA pacxo ISl CUCTEMBI, M/d

ot 0 ¢ marom 0,01 (BBoauTcs B BUje mudp)

11. MakcuMabHbIi pacXo JUIS CHCTEMbI, M /4

1o 1500 ¢ marom 0,01 (BBoxuTcst B Buae 1udp)

12. Pa3zniesieHne pacueTa Teria npy HedaTalbHBIX
ommoOKax

[Ipu BeIXOAC 32 Ipeaenbl 3aJaHHBIX AUANa30HOB
Pa3HOCTH TEMIIEPATYP U pacxoja:

Omnus He yCTaHOBJICHA: - MPOJIODKCHHE CUeTa B
OOBIYHOM PEKUME;

Omust yCTaHOBJIEHA: - BO BpeMsI ISHCTBUS YKa3aHHBIX
OINMOOK TEIIOBas SHEPTUs PACCUUTHIBACTCS U
COXpaHSETCA B apXMBE BBIYUCIUTENS B BUJIC
OTJICNHHBIX 3HAUCHUH.

13. JloroBopHBIC 3HAYCHUS TEMITEpaTyp M TaBICHUAN IS
pacdera Macc TETUTOHOCUTEIS JIJISl KaXKIOW CUCTEMBI:
Tulmgor, Tm2xor, Tolmor, To2xor, Tx1mor, Tx2mqor
Pulgor, Pu2nor, Polnor, Po2nor, Px1xor, Px2nor

JIig Kaxa0ro napaMmeTpa IPUCYTCTBYET OIIIUS
MIPUHYIUTEITHHOTO HCIIOIH30BAHUS JOTOBOPHOTO
3HAYCHHUS, OTITUS TOCTYITHA B 3aBUCHUMOCTH OT CUCTEMBI
TC

1-150°C ¢ marom 1°C
0,1-1,6 Mna c marom 0,1

[Ipy HacTpoiike IOTOBOPHBIX 3HAUYEHUN TeMIepaTypbl M JABJICHHS MOXKHO YCTaHOBUTH OINIIMIO

MNPUHYIAUTCIIBHOTO HMCIIOJIB30BaHUA

JIOTOBOPHOTO 3HAYEHHsS, NPH 3TOM B 3aBUCHMOCTH OT CHCTEMBI
TEIUIOCHAOXKEHUs, IS pacueTa Macchl BOABI OyIeT

HCIIOJIb30BATbCA YCTAHOBJICHHOC JOTOBOPHOC

3Ha4YCHHE MO0 Ha4yalbHOE, TPH 3TOM OCBOOOXKTACTCS COOTBETCTBYIOIIMA IATYMK JJISI KOHTPOJIS

AOMNOJHHUTCIIBHBIX MTAapaMETpPOB,

HC OTHOCAIIUXCA K PacucTy TEIIOBOM OHCPTrUMu U MaCChl BOJBI. B

tabmuie Tabnuma 30 mpuUBEAEHO COOTBETCTBHE IOJCTAHOBKH JOTOBOPHBIX IMapaMETPOB VIS pacyeTa
MacCChI BOAbI B 3aBUCUMOCTHU OT TUIIA CUCTCMBbI TGHHOCHaG)KeHI/IH.

Tabauna 30. Tabauna noICTAHOBOK TeMIIepaTyp U AaBJIEHUI NPH pacyeTe MACChl TEMJIOHOCUTEJIsA
(Ha nmpumMepe 1-i cucTeMbl BBIYHCJIHUTEJIS, VIS BTOPOIl AHAJOTHYHO)
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Bkn vV Tnlgor= Tnluau
Bkn vV Vv V | Tnl= Tnluay (ucm. gor. 3Ha4. HE BO3MOXKHO)
Bbikn v \V; iV v | Tol=>Tolnor= Tolunau
Vo1 Bkn Vv v | Tolgor= Tolunau
Bkn \ \ Tol= Tolnay (ucm. A0r. 3Ha4. HE BO3MOXKHO)
Bbikn v | v Tx1=Tx1lnor= Tx1nau
Vx1 Boikn \Y V | Tx1=Tx1gor(3uma)/ Tx1mgor(;iero)
Bkn v | v Tx1pnor= Tx1nau
Bkn V Vv | Tx1gor(zuma)/ Tx1nor(;ero)
Oonuust BosmoxHoCTb
np:;ﬁ/gvgf;;&oﬁ MCHOHBbzchig;ﬂa;numm I'Iocne/J,OBaTeanoch NoACTaHOBKWU AaBneHun B
[I0rOBOPHOTO TennocHabxeHns pacyeT TENIoBOW 3HEPrM 1 Macchl BOAbI
AaBnennA 3n|30|(00.|0T
Vit Bbikn v | v Vi v | Pnl = Pnl gor = Pl nau
Bkn vV |V Vv v | Pl gor = Pl nau
Vor Bbikn VvV |V v v | Pol = Pol nor = Pol nau
Bkn \V, \V/ V] v | Pol nor = Pol nau
Vx Bbikn \V, \V/ V] v | Px1 mor = Px1 nau
Bkn \V, \V/ V] v | Px1 mor = Px1 nau
Tun cucreMbl TETIOCHAOKEHUSI:

3.1
3.0.
0.0.
O.T.

3akpbiTas pacxofoMep Ha noaatoLem TpyGonposoae
3akpheITast pacxogoMep Ha 0OpaTHOM TPyOOIIPOBOJIE
OTkpbiTas obblYHas
OTKpbITas TynukoBas

BHUMAHMUE BAXKHO!
Ncnonp30BaHne AOTOBOPHBIX 3HAYEHUM TeMIepaTypbl B COOTBETCTBUHU C JAHHOMU

Ta0uIeld MCMONB3YETCsl TOJIBKO JJISi pacyeTa MacC TEIIOHOCHTENS MO COOTBETCTBYIOIINM
BXOJ1aM OT CYETUMKOB BOJIbI (PacX0JOMEPOB) U HE BIUSET Ha pacueT TeroBoil sueprun! [1pu
OTCYTCTBUM TOJAKIIOYEHUSI TEPMOMETPOB CONPOTHUBJICHHS B CXEME HM3MEpPEHUsl TEIUIOBOU
SHEPTUU BBIYUCIICHNE YHEPTHH HE TPOU3BOIUTCS !

JloroBopHblE 3HAa4YeHHs] TEMIlepaTypbl M [aBJIEHUS YCTAHABIMBAIOTCS B pEXKUME YCTAaHOBKHU
[IapaMeTPOB € MOMOUIbI0 KOMIIBIOTEPA MOPSIOK YCTAHOBKU ITAPAMETPOB YKa3aH BhILIIE.
HavanpHble 3Ha4eHMs] JOTOBOPHBIX TEMIEPATyp U JAaBJICHUHN, yCTaHABIUBAEMbIE IPH MPOU3BOJICTBE

BBIYHUCIINTCIIA:

Tn_por - 90 °C
To_nor - 70 °C

Tx nor-70°C

Tx_ mor(zuma) - 5 °C
Tx_por(zero) - 15 °C
Onuuu NpuHyAUTEILHON MOJICTAHOBKH JIOTOBOPHBIX 3HAYEHUW TEMIIEpATyp U IaBICHUN OTKIIFOYEHBI

Pro_por — 1,6 Mma
Po_nor - 1,6 Mma
Px_nor - 1,6 Mna

B cinyuae HEKOpPpPEKTHBIX 3HAYEHHMH W3MEPEHHOW TeMIepaTypbl U COOTBETCTBYIOIIETO JIOTOBOPHOIO
3Ha4YeHus JUIsg pacdera macchl 6eperca ThHau =4 °C mpu 3TOM Macca BOABI OyJeT MakCHUMalbHas U 110
3HA4YECHHUIO PaBHA MPOUICHHOMY 00bEMY.
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1.6.5.2. Tlopsnok ycranoBku nmapamerpoB BTO-1 (mogudukamus CT 10 K-M)

Bxon B mporeaypy yCTaHOBKH MapaMeTpOB MPOU3BOIUTCS MEPEBOJIOM MEpEKIoUaTeNs (mKamepa)

«Yer» B akTHBHOE TOJIOKEHHE «1». YCTaHOBKA NAHHOTO TEPEKITIoYaTelNsi pa30IOKUPYET yCTAaHOBKY

KoH(purypamuu dvepe3 nudpoBoil wHTEpdEHC, a TakKe BO3MOXKHOCTH BXOJla B PEXKUM YCTAaHOBKH

mapaMeTpoB BPYYHYIO C IIOMOIIBIO KJIABUATYphl BBIMHCITUTENs. [lociie 3aBepiieHHs] YCTaHOBKH

nmapaMeTpoB HEOOXOAMMO BEPHYTH MEPEKIIoYareb «YcT» B monokenue «0» Olokupyromniee n3MEeHEHHE
apaMeTpOB.

[epexmouenne Ha mporokoa ModbusRTU, um obOparHo Ha cTaHZApTHBIA MPOTOKOJI OOMEHa
JaHHBIMH, a TakXke cMeHa ceteBoro aapeca Modbus mpowusBogutcs mnporpammoii «Koupuryparop
Modbus» mocTymHo# Ha caiiTe MPOU3BOAUTEIIS.

YCcTaHaBIMBAIOTCS BCE MapaMETPhl, 32 UCKIIIOUCHUEM 3aBOJCKOT0 HOMepPa, KOTOPBIA MOXKET OBIThH
3aHECEH TOJILKO OJIMH Pa3, PU MPOHU3BOICTBE.

YcranoBka napaMeTpoB BPY4YHYIO.

Jlns BXoga B IpOLENypy YCTAaHOBKM IapaMeTpOB HEOOXOAMMO YCTaHOBUTH JKammep «YCT» B
noJyio>keHue 1.

Jlns BXoJa B PEKUM YCTAHOBKHM IapaMETPOB BPYUYHYIO HEOOXOJUMO yIEpKUBaThb 00€ KHOIKH
BBIUUCIIUTENS B TEUEHUE 5 CEKyH]Jl HAXAThIMHM, IPU 3TOM Ha dKpaHe OyJaeT OToOpakaThCsl HAANNCH
«PYYH YCT», a HWKHASI 4acTh AUCIUIes OyAeT 3amoaHAThCSA rajodykamu. [1o OKOHUaHWM 3amOJTHEHHS
JKpaHa raJlo4KaMu, BBIYMCIUTENb IEPEXOANUT B PEKUM PYYHON YCTAaHOBKH ITAPAMETPOB.

B aTroMm pexume M3MEHEHuE napaMeTpoB NPOU3BOJAUTCS NPaBOW KHONKOM «P>», a JIEBOH «A» —
MEPEKIIOYEHNE MEXKIYy PENAKTUPYEMBIMU IapaMeTpaMu. BbIxog W3 pexuma pelakTHpOBaHMS
IIPOUCXOJUT 110 OKOHYAHUH MPOJIMCTHIBAHUS [1aPaMETPOB, IIPU 3TOM Ha JUCIUIEW BBIBOAUTCS CUMBOII «—»,
BCE U3MEHEHUS COXPAHIIOTCS U IPUOOP NEPEXOAUT B HOPMAJIbHBIM PEKUM MHIUKALMH.

Ecnu He HaxkuMaTh KHONKK Oonee 50 ceKyHJ, IPOM30WIeT aBTOMAaTHUYECKUN BBIXOJ] U3 MPOLEAYPHI
YCTaHOBKH 0€3 COXpaHeHUsI U3MEHEeHUI.

YcTanoBKa NapaMeTpOB NPU NOMOIIH KOMIIbIOTepa.

YcranoBka TpeOyeMoil KoHpUrypauu npudopa Mpou3BOAUTCS MpH momoInu nporpamMmsl [10 BTD
Y TIPU YCTAHOBKE JDKaMIIepa TETUIOBBIYUCIUTENS «Y CT» B TOJOXKeHue 1.

[Tocne coemuuenus BoruucnuTens uepe3 uHTepdeiric RS232 wmmm RS485, cnemyer 3amyctuth
nporpamMmy 110 BTO.

BHUMAHMUE BAXKHO!

Hns  moaxmrouenus Beraucautens BTO-1K1 u BTDO-1KIM k COM  mopry
KOMIThIOTEpa, MOJeMa WU TpeoOpa3oBareiss WHTEPPEHCOB HEOOXOAMMO HCIIOIh30BATh
CHeIHMalbHBIA onTopa3Bs3aHHbIi kKadens KBTD, 3aka3piBaeMblil OTAETHHO.

Hoaknwdenue 0e3 kadeass KBTI moker npuBe3TH K NOBPEXKIEHNI0 000PY/T10BAHUS.

BribpaB TpeOyeMble Bu U MapaMmeTpbl CBSI3W HA HIDKHEW MaHEIN MPOrpaMMbl M HaKaB KHOIKY
«Homep/Tum» Ha BepxHeW NaHeNI, MPOBEPUTh HAJIMYUE CBSI3M TEIUIOBBIYHCIUTENS C KOMIBIOTEPOM M
MTOCMOTPEThH 3aBOJICKOM HOMEP U THUII MOAKIIOUEHHOT0 TeroBsuucauTens. HaxxaB kHonky «CocTosHuE»
Ha BEpXHEH NaHeIH, MOXHO IOCMOTPETh COCTOSHUE MpHOOpa B HACTOAUIMA MOMEHT (KOJIMYECTBO
SHEPTHH, TEMIIEPATYPY B MOAAIOIIEM W OOpaTHOM TPyOONpPOBOJaX, HAOpaHHBIE 0OBEMBI, KOJ OITHOKN).
HaxaB KHONIKY «ApPXUBBD» Ha BEPXHEH MMaHEeIH, MOKHO MPOCMOTPETh CYyTOYHBIE, YACOBBIE U Pa3HOCTHBIC
apXUBHbIE JaHHbIE TEIJIOBBIYMCIHUTENS. J[1s cMeHbl KOH(UTrypanuu cleAyeT HaXaTb KHOIKY
«Koudpuryparus» (0To0pa3uTcs: KOHPUTypaus B JaHHBIK MOMEHT) Ha BEpXHEH MaHeNTW, U3MEHHUTH B
OKOINIKaX MPOrpaMMbl THII CHCTEMBI, Beca UMITYJIbCOB, TeMiiepatypy XBC (TONBbKO ISt OTKPBITHIX THIIOB
cucrem). [lanee crnenyer Haxarh KHONKY «3amuch V)», B OTKPBIBIIEMCS MEpevyHE KOMaHH, BHIOpATh
«KoHpurypanus» 1 noATBEpAUTH HAYAIIO MPOIECCa CMEHBI KOH(PUTYPAIIMH TEIUIOBBIYMCIUTEIIS.

st monmyuenust Oosiee moApoOHOM mH(opMmanuu o pabore ¢ mporpammoit [10 BTD cnemyer
MPOYUTATh PYKOBOACTBO MO IOJIB30BAHUIO MPOrpaMMOl, HakaB KHONKY «? - Ilomoms» Ha BepxHeH
MaHEJH TPOrPaMMBI.
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YcTaHaBnuBaeMble IMapaMeTpbl W BO3MOXKHBIE BapHaHThl MX oToOpaxkenus Ha JKK-unmmkatope
BBIYMCIIMTENS NIpeCcTaBieHbI B Ta0auie Taoauuya 31.

Taoauna 31.
ITapameTpbIl Bo3morkHbIe 3HAUEHHUS U MHAUKALMSA HA ipudope
1. ata 1 88.88.88 (umcmo/mecsi/ron)
2. Bpems 2 88.88 (4/mMuH)
3. Bec ummynbcoB Cl1 1;10;100;1000
CUETUYUKOB BOJIBI C 2 1:10:100;1000
C3 1,10;100;1000

6. Tun cucreMsl TYPE orloo4d

1-3akpbITas, pacxogoMep Ha MMOAA0LIEM TPYOOIPOBO/IE;
2-3aKphbITasi, pacxoioMep Ha 0OpaTHOM TPyOOTIPOBOIE

3-0TKpHbITasi 00BIYHAS (JUISI pacyeTa UCTIONb3YIOTCS  JaHHBIE C IBYX
Pacxos0MepoB U TeMIIEpaTypa XOJIOIHOH BOJIBI)

4-TynUKOBasi OTKPHITast (TEpMOMETp 00paTHOrO TPyOOIpoBOaa HE
UCTIOJNIB3YETCs, OTKITIOUCHA MHIMKALUS TEMIIEpaTypsl B 00paTHOM

TpyOOIIpoOBOIE).
7. Temmeparypa tc 88 (3nauenue temneparypsl 1-20°C ¢ marom ouH rpauyc)
XOJIOAHOU BOJBI (1151
cxem 3 u4)
8. CereBoil MPOTOKOI n8-88888
ModBus RTU

B Berunciurene BTO-1K1M, BT2-1K2M B03M0XHO IpOrpaMMHOE MEPEKITIOUYEHUE HA TPOTOKO
ModBus RTU, nannas ¢pyHKIHs I03BOJISIET HHTErpHpoBaTh TertocueTdnk B SCADA-cucremy ¢
noaaepskkoir ModBus.

CereBoiif HOMep oToOpaXkaeTcs Ha JUcIIIee Nprudopa B BUIE

n0-00123 ansa cranmapTHOTrO MpoTokoia TermnocueTdukoB 3A0 «Temtomep» TM-cranmapt

nl-_ 245 ans nporokona ModBus RTU

n0, nl - mpusHak akTuBHOTO MpoTokosna TM-cranaapt u ModBus RTU cootBeTcTBEeHHO.

245 - anpec ModBUS ycTaHaBimuBaeTcs OTACIBHO B AranazoHe ot 1 go 247. Ipu obpariueHuu K
npudopy ¢ agpecom (0 KOMaHy BOCPUHUMAIOT BCE TPUOOPHI BHYTPH CETH (IIMPOKOBENIATEIbHAS
TOCBHLIKA).

BHUMAHUE!

BHUMAHMUE BAXKHO!
[locne mnporpamMmMupoBaHus NapaMeTPOB BBIUMCIUTENS, CIEAYyeT MepecTaBUTh KaMIep
«Ycr» B nonoxerne «0».
[Tpu ucnons3oBanuu kadenst KBTD oTkimounth kabenb OT BRIYUCIHUTENS TTOCIIE 3aBEPIICHUS
paboT, B MPOTUBHOM CJIy4ae MOKET IPOU30UTH MPEKIEBPEMEHHBIN pa3psl 6atapen MUTaHUS

1.6.5.3. Tlopsnok ycranoBku nmapametpoB BTO-1 (mogudukamus CT 10 K)

YcranoBka MnapaMCTpOB BBIYUCIUTCIIA MOKCT HNPOU3BOAUTCA KAaK C INOMOIIBIO KOMIIBKOTEpA, TaK U
BPpY4YHYIO C IIOMOIIBIO KHOIIOK BBIYHUCIIMTCIIA. Y cranaBiauBaTCA BCC nmapameTpsl, 3a
HCKIIOYCHUEM 3aBOACKOI0 HOMEpPaAa, KOTOpBIﬁ MOJKET OBITH 3aHECEH TOJBKO OIWH pas, IIpu
MMPOU3BOJACTBC.

YcTaHOBKA NAPAMETPOB BPYYHVIO.
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Jlns BXoja B MPOLEAYPY YCTAHOBKHM IapamMeTpoB BPYYHYI0 HEOOXOIMMO Ha BpeMs He MeHee 3
CEKyHJ YCTaHOBMUTbH IepeMbluKky J1 B mosoxeHue 1.,3aTeM NepeMbIuKy HY)KHO YCTaHOBUTb OOpaTHO B
nosnoxenue 0.

B arom pexume M3MEHEHuE IapaMeTpoB MPOU3BOAUTCS MPaBOW KHONKOH «P>», a JIEBOH «A» —
MEPEKIIOYECHNE MEXKIYy PENAKTUPYEMBIMU IapaMeTpaMu. BbIXon W3 pexuma pelakTHpOBaHMS
IIPOUCXOAUT 10 OKOHYAHUU IIPOJIMCTBIBAHMS IapaMETPOB, IPU 3TOM BCE U3MEHEHMS COXPAHSAIOTCA U
puOOp NEPEXOUT B HOPMAIIbHBIN PEXKUM MHAUKALIUY.

Ecnu He HaxkuMaTh KHONKK Oonee 50 ceKyHJ, MPOM30WIeT aBTOMAaTHUECKUN BBIXOJ] U3 MPOLEAYPHI
YCTAHOBKH 0€3 cOXpaHeHUsI U3MEHEeHUI.

YcraHoBKa apaMeTPOB NIPH IOMOLIM KOMIILIOTEPA.

Jlns BXoga B MpOIENypy YCTaHOBKM MapaMETpOB € MOMOIIbI0 KOMIbIOTepa HE00XO0AUMO
YCTAHOBUTH MEPEMBIUKY J3 B nojoxxeHue 1.

ITocne coenunenus BTD-1K1 yepes unrepdeiic RS232 unmm RS485 (mns BTD-1K2 u BTD-1K3),
ciepyer 3amycTuth mnporpammy [1O BTD, cuuraTh yCTaHOBICHHYIO KOH(HUIypalmuio, BHECTH
He00X0IMMbIE U3MEHEHHUS, IPOU3BECTHU 3aMKUCh HOBOW KOH(UTYpALlUH B BHIYUCIUTED.

ITocne ycraHOBKM mapamMeTpoB (CMEHBI KOH(UTYpallMi) MEPEMBIYKY HYKHO YCTaHOBHTH OOpaTHO B
nosnoxenue 0.

BHUMAHMUE BAYKHO!

Hnsa  monkmouenus: Beruucnutens BT3-1K1 u BT3-1KIM k COM  mopry
KOMIThIOTEpa, MOJeMa WU TpeoOpa3oBareiss WHTEpPPEHCOB HEOOXOAMMO HCIOIh30BATh
CHeIHalbHBIA onTopa3Bs3aHHbIi kKabens KBTD, 3aka3piBaeMblil OTAETHHO.

Hoaknwuenue 0e3 kadeass KBTI moker npuBe3TH K NOBPEXKIEHNI0 000PY/10BAHUS.

VYcraHnaBnuBaeMble HapamMeTpbl M BO3MOKHBIE BapuaHThl MX oroOpaxeHus Ha JKK-mamukarope
npudopos BT3-K1, BT3-1 K2 npencrasnens! B Tabnuue Tabnuna 32.

Ta6auna 32.
ITapameTpsIl Bo3moxkHbIe 3HAUEHUS U MHAUKALMSA HA Tpudope
1. lata 88.88.88 (umcno/mecsi/ron)
2. Bpems 88.88  (u/mun)

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

3. Bec uMIynpCOB CUETYHUKOB
BOJIBI M QJIEKTPUYECTBA

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

1

2

Cc1

C2

C3 1;10;100;1000
C 4

C 4

2

4. Hanuuue 1ByXx Tapu¢oB Ha TAR 1 (npu Hanmuuuu aAByX Tapugos) *

AIEKTPOIHEPTHIO 2 TAR O (mpu orcyrcTBUu BTOporo tapuda) *
5. Bpewst nasana neicTaus t1 88.88 (3nauenue - 4/mMuH) *

nepBoro Tapuga

Bpews naana acicrsus t2 88.88 (3HaueHme - 4/MuH) *

BTOpOro Tapuda

6. Tum cucrembl TYPE orlnao4

1-3akphiTas, pacxoaoMep Ha MOJAIOIIEM TPYOOIPOBO/IE;
2-3aKphITasi, pacxoJoMep Ha 0OpaTHOM TPyOOIPOBO/IE;

3-0TKpbITasi OObIYHAS (IIJIs1 pacueTa UCIONb3YIOTCS  JaHHBIC C JBYX
pacxogoMepoB U TEMIIEpaTypa XOJIOJHON BOJBI);

4-TynuKoBasi OTKPBITast (TEPMOMETP 0OpaTHOTO TPyOOTIPOBOIA HE
UCTIONB3YETCSI, OTKIIOYCHA WHIUKAIUS TeMIIepaTyphl B 00paTHOM
TpyOOTIIpOBOIE).
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ITapameTpsl Bo3mo:xHbIe 3HAYCHHUS W HHAMKAIUA Ha npudope

7. TemnepaTypa XOJ0AHON BOIBI

(5 cxen 3 11 4) tc 88 (3nauenue temrepatypsl 1-20 °C ¢ marom oauH rpamyc)

8. Heo6xoaumocTh
orpaHWYeHUs pacuera oobema Or'P 0 wm 1*
ropstueii BOABI B 3aBUCUMOCTH OT
TeMIepaTypsl

9. TemnepaTypa ropsiueit BOJIbl
(ecm HEOOXOAMMOCTH th 88 (3nauenue Temnepatypsl 30-60 °C ¢ marom oxus rpagyc) *
orpanuveHus - 1)

* - tonpko g BTO-1K1, BTO-1K2;
** _ tonpko st BTD-1K3.

BHUMAHMUE BAYKHO!

IIpu wucnonb3oBanuM mpubOpa B OTKPBHITOW CHCTEME TEIUIOCHAOXKEHUs, Beca
UMITYJIbCOB CUETYMKOB BOJIBI, PACIIOJIOKEHHBIX Ha MPSIMOM M OOpaTHOM TpyOompoBojax,
JOJKHBI OBITH OIMHAKOBBI

1.6.6. ApxuBauus JaHHBIX.

Boruncnutens TemnoBoil aHeprun BTO-1 nMeeT BCTpOEHHYIO SHEPIrOHE3aBUCUMYIO TAMATh IS
XpaHEHHUs apXUBHBIX TaHHBIX. ApXUBAIMs TaHHBIX BEIECTCS TOYacoOBasi, MOCYTOYHAsI U OMECSYHAas.
ApXHuB MpeAcTaBIseT co00i KOIBIIEBOM HA0OP 3aIUCEeH, T.€. MOCIIe 3aM0JIHEHUS TaMSITH, OTBEACHHOM NS
XpaHEHUs JaHHBIX apXUBa, IPOUCXOIUT MEPE3auCh PAHEE COXPAHEHHBIX JaHHBIX.

CuunTarh apXMBHBIC TaHHBIE MOKHO C TIOMOIIBIO MPOTPAMMHOT0 00eCTIeYeHHS Yepe3 MU POBOM
uHTepdeiic Beruncnurens BTO-1.

ApxuBupyemble JaHHBIC MpuBeIcHBI B Tabnuax Tadauna 33 -Tadauuna 35

Ta6auna 33 ApxuBupyembie fanabie BTJ-1 (Moandukanus CT 10 IIM)

Ne
. IMapametp Pacummmgposka napamerpa
1. | Tennosas sneprus, ['Kan 3HayeHue, MoJy4YeHHOE 32 COOTBETCTBYIONINI MTEPUOI.
Uucno pa3psaoB — Kak Ha MHAMKATOPE.
2. | Temmepatypa T, °C CpeHEeB3BEUICHHOE 3HAYEHHE 3a MTEPUO/T
3. | Temnepatypa To, °C CpeHEeB3BEIIEHHOE 3HAYEHUE 33 IEPHOJ
4. | O6bem 1o pacxomomepy Vi, m° 3HaveHue, MOJyYEHHOE 32 COOTBETCTBYIOIIUI TIEPHO/I.
Uuco pa3psaoB — Kak Ha UHAMKATOPE.
5. | O6bem mo pacxomomepy Vo, m° 3HaveHMe, MOJYyYEHHOE 32 COOTBETCTBYIOIIUI TIEPHO/T.
Uwucno pa3psaoB — Kak Ha MHAMKATOPE.
6. | O6bem mo pacxomomepy VX, M° 3HaveHMe, MOJyYEeHHOE 32 COOTBETCTBYIOIIUI TIEPHO/I.
Uucno pa3psaoB - Kak Ha HHIUKATOPE.
Macca o pacxomomepy Vi, T 3HayeHue, MoJy4YeHHOE 32 COOTBETCTBYIONINHI MTEPUOI.
Uwucno pa3psaoB — Kak Ha MHAMKATOPE.
Macca no pacxonomepy Vo, T 3HayeHue, MoJy4YeHHOE 32 COOTBETCTBYIONINI MTEPUOI.
Uucno pa3psaoB — Kak Ha MHAUKATOPE.
Macca no pacxomomepy VX, T 3HayeHue, MoJy4YeHHOE 32 COOTBETCTBYIONINI MTEPUOI.
Uucno pa3psaoB - Kak Ha HHIUKATOPE.
7. | Temmepatypa Tx, °C CpenHee 3HaUYCHUE 32 IEPUO]T
8. | HaBnenue Pn, MIla CpenHee 3HaYEHHE 3a IEPUOJT
10. | JdaBnenue Po, MIla CpenHee 3HaUCHHUE 32 MIEPUO]T
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Ne

wn IHapamerp Pacuu¢gposka napamerpa

11. | Kox ommOku 3a JaHHBINA EpHOJ [Tpu Hanuuuu G6osee OHON OMMOKU OJHOBPEMEHHO,

KOJ[bl OIIMOOK CYMMUPYIOTCS

12. | Bpewms aeiicTBus ommMOOK 3a JaHHBIN B munyrtax

nepuos;

Tp — Bpemst paboTHI y311a yyera

Td — Bpems daTaapHON OMUOKH - pacyeT YHEPruu MpEeKpaIiaeTcs

T 51 — OTCYTCTBHE CETEBOTO TUTAHUS Bpewmst Hanuums curHana OTCYTCTBUS CUTHAA
KOHTPOJISI MUTAHUS ¢ pacxoaomepa (ass
moaudukarmii [1141M, TT151M)

T peB — BpeMs curnasna pesepca Bpewms Hannums curxana pesepca ¢ pacxogomepa

TMUH — pacxoa MEHbIIIE MUHUMAJIBHOTO B 3aBucUMOCTH OT yCTaHOBIIEHHON KOH(UTYpaluu

Twmaxkc — pacxos Bblllle MAKCUMaJIbHOTO BbunciuTens «Pa3genenue pacyera teria npu

Tremn — pa3auna remmnepatyp Mmenee 3°C | HedaTanbHBIX OLIHOKAX:
-HET: TaHHbIC BpEMEHa OMIMOOK HE PUKCUPYIOTCS,
pacyeT SHepruM MPOA0IDKAETCS 0 OOBIYHON QopmyIie;
-J1a: BpeMeHa OIMMOO0K (UKCUPYIOTCS, TETIJIOBAs
SHEPTUs NP MOSIBICHUN OIIUOKHU BBIYUCISIETCA U
apXUBHPYETCS OTAEIBHO.

13. | TeruoBast sHEprUs 3a BpeMs IeHCTBHS B 3aBucuMOCTH OT ycTaHOBIEHHON KOH(UTYpaITUH
OIIMOOK 32 TaHHBIN MEPHO: BbIuucnuTens «Paznenenue pacuera Temia npu
Qmax — TertoBast 3Heprus 3a TMakc He(daTaIbHBIX OMHUOKAX»:

Qmin — rerioBas sHeprus 3a TMUH -HET: JaHHBIC BPEMEHA OIMUOOK He PUKCUPYIOTCS,

Qdt — TermoBas sHeprus 3a Ttemn pacyeT SHEPTuu MPOJOIDKAETCS TT0 OOBIYHOHN hopMmyIie;
-Jla: BpeMeHa OMUO0K (PUKCUPYIOTCA, TETJIOBast
SHEPTUs MpHU MOSIBICHUN OIIUOKHU BBIYUCISIETCA U
apXUBHPYETCS OTAEIBHO.

14. | Uadopmarnus o nepenporpamMmmupoBanun | Yucio, Mecsil, rox (3a mociaeanue 15
npubopa nepenporpaMMHUPOBaHUIN)

Tadanua 34. ApxuBupyemsble 1anabie BTI-1 (Mogudukamusa CT 10 K-M)

Ne /i ITapamerp IIpumeyanue
1 | Jara
2 | Bpems
3 | Termomas »Heprus, ['Kan 3HayeHue, MOJTYYEHHOE 32 COOTBETCTBYIOIIHI

HEPUOL.

4 | Temneparypa B mojatoimemM Tpyoomnpooe, °C CpenHEeB3BEIICHHOE 3HAYCHHE 3a MEPUO]T

5 | Temmepatypa B oOpatHOM TpyOomposoe, °C CpeHeB3BeIEHHOE 3HaYEHUE 3a NEPUOJL

6 | OGbeM mo mepBOMy pacxozoMepy, M° 3HayeHue, MOJTYYEHHOE 32 COOTBETCTBYIOIIHI
NEePHUO/I.

7 | O6bem mo Bropomy pacxomomepy, M 3HayeHue, MOJTYYEHHOE 32 COOTBETCTBYIOIIHI
NEePHUO/I.

8 | O6beM mo TpeTbeMy pacxomoMepy, M° 3HayeHue, MOJTYYEHHOE 32 COOTBETCTBYIOIIHI
NEePHUO/I.

9 | Kox ommbKu 3a MaHHBIN IEpUOJ]

10 | Hapabotka, u

11 | HapaboTtka ¢ ommoOKoii, 4

12 | Bpems aeiictBus ommOku 3a manabiid nepuos. Jdus | i yacoBoro apxuBa — B MUHYTaX, IS

ommmdoOK,  MNpH KOTOPbIX
BbIYMCJICHUE TENJIOBOH JYHEPTHH.

npeKpamaercs

apxXuBa I10 MECiAaM — B Yyacax HJIM THAX.
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Ta6auna 35. Apxuupyemble nannbie BTI-1 (Moaudukanusa CT 10 K)

E 2 N E 2 o
SR ERx IMapameTtp Ipumeuanue
ZE—= = E
= =
1 1 Tennoas >neprus, ['Kan 3HaveHwue, MOTyuYeHHOE 32
COOTBETCTBYIOLIUHI NIEPUOLT
2 2 TemmnepaTypa B mogaromieM Tpyoonposoze, °C | CpegHeB3BeICHHOE 3HAYCHHE 3a TIEPHO/T
3 3 Temmepatypa B 00patHom TpybonpoBoe, °C | CpenHeB3BeNICeHHOE 3HAUCHUE 33 TIEPUOJ
4, 4, OG6BeM 10 IIEPBOMY PACXOIOMEPY, M° 3HaveHwue, MOTyuYeHHOE 3a
COOTBETCTBYIOIIUHI NIEPUOJT
5. 5. OG6beM 110 BTOPOMY PACXOIOMEDY, M 3HaveHwue, MOTyuYeHHOE 3a
COOTBETCTBYIOIIUHI IEPUOLT
6. 6. OG6BEM 110 TPEThEMY PACXOLOMEPY, M 3HaveHwue, MOTyuYeHHOE 3a
COOTBETCTBYIOLIUHI IEPUOLT
7. OOBeM MO YETBEPTOMY PaCXO0MEPY 3HaveHwue, MOTydYeHHOE 32
COOTBETCTBYIOLIUHI NIEPUOLT
7. O0BeM MO TPETHEMY PACXOJAOMEPY C YIETOM
MIPEKpAIEHUs pacyeTa Mpu CHIKEHUN
TEMIIEpPaTypHI FOpsideii BOIbI, M
8. 8. Temmnepatypa ropsueit Boapl, °C CpenHee 3HaUEHUE 3a IEPUOJT
9. DnexkTposHeprus mo nepsomy tapudy, KWh
10. DeKTpodHeprus no Bropomy Tapudy, KWh
11. 9. Ko ommOku 3a qaHHBIN TEpHOJ
12. 10. Bpewmst neiictBust ommOKu 3a JaHHBINA Tiepuo. | J{as 4acoBoro apxuBa — B MUHYTaX, IS
J1s1 olHOOK, MPH KOTOPBIX apXuBa MO MecsALlaM — B yacax WJIM JTHAX
npeKpanaercs BoIYMCIeHHE TeMI0BOM
JHEpPIruu.

1.7. Pexum noBepKH.

Jlns BXOoJa B PEXHM IOBEPKH CIEAyeT YCTaHOBHTH COOTBETCTBYIOIIUH (DYHKIIMOHAIBHBINA
NEePEKIII0YaTeNb B aKTUBHOE TTOJI0XKEHUE.

B sTOoM pexxumMe oCyIiecTBIsIeTCs HHINKAIMS BCEX OCHOBHBIX ITApaMETPOB, BBI3BIBAEMBIX MPaBOU
KHONKOW TeruioBeluMcautens. Ho mpu 3ToM Bce mapamMeTpsl pacCUMTHIBAIOTCS M HUHAMLUPYIOTCS B
OTIENBHOM perucTpe (OH aBTOMAaTHYECKU OOHYISETCS NMpPU BBOJAE B pexHuM moBepku). Kpome storo,
TEIUIOBasl PHEPrUsl UHAULMPYETCS ¢ OONBLIMM pa3pelieHueM. PacueT mapamMeTpoB MPOU3BOAUTCS B TOU
CUCTEME, Ha KOTOPYIO 3allpOrpaMMHPOBaH BBIYMCIUTEND TEMI0BOM 3Heprun BTO-1.

He pexoMeHayeTcst OCTaBIATh BBIYUCIUTEND B PEKUME TOBEPKU Ha JUINTEIILHOE BPEMS, B CBSI3U C
MOBBIIIEHHBIM MOTPEOJIEHUEM U, KaK Pe3yJIbTaT, CHIDKEHHE CPOKa CITY>KObI IMTHEBOM OaTapeiiku

2. TexHuueckoe 00CTyKHBAHHE TEIIOCUETUYNKA.
2.1. OO0ume noJI0KEHHS.

Temnocuetynk CT 10 mpocT B 3KcmiyaTauuu W peryiaupoBke. [Ipu mpaBWIBHOM MOHTaxe U
HKCIUTyaTallil MOXKET padoTaTh B TEYEHHE MHOTUX JeT 0e3 monomok. OOcCiy)KMBaHHE OCHOBAaHO Ha
CHSITHHU TIOKAa3aHUH, MPOBEPKE MPABHILHOCTH COCTUHEHUS U COCTOSTHHSI AJIEKTPUYECKUX MTPOBOJIOB.
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2.2. Texnuueckoe 06CJIy}KI/IBaHI/IC COCTaBHBIX YaCTEM TEILIOCUECTUMKA.

2.2.1. Kongpl onmmooxk.

[Ipy HamuuyuM HapPYNICHUH HOPMAJIBHBIX PEKUMOB padOTHl 00O0pYyIOBaHHUS, HA WHIUKATOPE
MOCTOSIHHO WHAMIIMPYETCs yKa3aTellb Ha CHUMBON «Error», cam koJ OMmMHMOKHM MOXKHO MPOCMOTPETH,
HaXMMasl MPaBYI0 KHOTKY TEIUIOBBIYUCIUTENS 0 MOSIBICHUS COOTBETCTBYIOIIETO Mapamerpa «Error.

Jist mogudukamuu CT 10 TIM otnenbHO 0TOOpa)karoTCsl OMMOKH MO Kaxaou cucteme («Error 1» -
OLIMOKM TI0 TIepBOii cucteme, «EIror 2» - ommOKH 1O BTOPO CUCTEME), U allapaTHbie omuoku «Error»
[TepeyeHr BO3MOXHBIX HEUCTpPaBHOCTEW ykazaH B Tabsmme 36 mmu moaudukamuiit CT 10 [IM u B
tabmune Tabmuua 37 s moaudukanuit CT 10 Ku CT 10 K-M.

BHUMAHMUE BAYKHO!
l [Ipn Hamuuuu HECKOJBKHX OIMMOOK, HA WHAMKATOp W B apxuB Beruuciurens BTO-1
H BBIBOJMTCSI CyMMa OIINOOK.

[Ipy HanWuuu OJHOBPEMEHHO HECKOJNBKHX OIIMOOK, COOTBETCTBYIOIIME KOJIBI  OIIMOOK
CYMMHPYIOTCSI 1 OTOOpa)KaroTCsl Ha HHIUKATOPE.
Ta6auna 36. Koasl omm6ok Beruncautessi BTI-1 nas mogudukamuu CT 10 [IM

Oobo3HaueHue
Onucanue omMMOOK ISl CHCTEM
OIIHOKHU
OTtcyTcTBUE pacxo/ia MO CYETYUKY BOJIbI, HCIIOIB3YEMOMY AJIS pacueTa TEeII0BOH
Err 01 SHepruu cBhiiie 48 yacoB mpu pasHuie Temieparyp oomsire 20 °C. Omudka
AKTHBU3HMPYeETCS K 00paTHOMY TPYOONIPOBOAY TOJBKO JIJIsl 3AKPBITHIX cUCTEM!
TemmepaTypa mepBoro win BTOPOro TepMmornpeodpaszoBatens MeHblne (0 uiau OombIie
Err 02 150 °C. Ilpu BO3ZHMKHOBEHHUM JITOH OMMOKM TpeKpamiaercss pacyeTr TemnJoBOM
Heprum!
Err 04 TemmnepaTypa nepBoro TepMoMeTpa HIKE, 4eM Temreparypa Broporo. Ilpu
BO3HMKHOBEHUM ITON OIIMOKY MPEeKPalIaeTcs pacyeT TenJaoBoi Heprum!
Err 08 HexoppekTHOe 3HaueHUE TEIJIOBOM SHEPTHUH B OTKPBITOM CHUCTEME (TETIOBAst SHEPTHS
OTpHUIaTeNIbHa, CYMMUPOBAaHHE YHEPTHH Ha HHAUKATOPE HE MTPOU3BOJIUTCS).
Err 16 Pacxon TermmoHoCHTEINS BRIXOIUT 32 MPEe]T MUHUMAJIBHOTO 3HAYCHUSI.
Err 32 Pacxo/ TemIIOHOCHTENS BEIXOJNT 32 MPEAeN MAaKCUMAIBHOTO 3HAYCHHUSL.
Err 64 Paznura TemmnepaTtyp HUXKE HOPMUPOBAHHOTO 3HAYCHUS.
Err 128 OOpatHoe NBM)XEHUE TEIUIOHOCUTENS B 00paTHOM TPYOOIpOBOE (TOIBKO IS
OTKPBITON CHUCTEMBI).
O0o3HaueHne .
Onucanue omMOOK ycTpoiicTBa (anmaparHas ommMoOKa)
OIIHOKHU
Err 01 Omnbka ALIIL.
Err 02 OmmbKa 3amicy apxusa.
Err 04 Hanpsoxkenue 6arapen muTaHus MEHbIIE MUHUMAIBHO JOMYCTUMOTO 3HAYCHHUS.
Err 08 Cueruynk yacoB HapaOOTKH MpeBbIckI 4,5 roga (He0OX0IUMO 3aMEHUTH OaTaperKy).
Err 16 OTCyTCTBUE HANPSKEHUS] MUTAHKS BHELTHETO PacX0JOMepa.

Tabauna 37. Koabl omm6ok Beruucanteass BTI-1 pas mogudpukamun CT 10 Ku CT 10 K-M

0O0o0o3HaUYeHHE

Onucanue OMIUOKHU
OIIHOKU

OTcyTcTBHE pacxo/1a 1o CYETIYHUKY BOJIBI, HCIIOIB3YEMOMY ISl pacdyeTa TeII0BOH
Err 001 sHeprum cBhie 48 yacoB npu pazauiie Temneparyp 6osbiie 20 °C (ToIbKO s
3aKPBITBIX CHCTEM).

Temneparypa nepBoro wim BTOpOro TepmorpeodpazoBaresns Menbliie 0 wim oonbire 150

Err 002 .
°C (mpekpaiaercst pacueT TETIOBOW SHEPTUH).

OO6partHoe moKIII0YeHne TepMonpeoOpa3oBaTesieil CONpOTHBIICHH (IIpeKpaaeTcs
pacuer TEMIOBOM SHEPTUN).

Err 004
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Err 008 OmmOKa CUCTEMBI U3MEPEHUS TEMITEPaTyp.

Err 016 CueTynk yacoB HapaOOTKH mpeBbIicka 4,5 Toja.

Err 032 HeoOxonuMocTh 3aMeHbI 0aTaper TUTAHWSL.

Err 064 Ommb6ka namatu EEPROM.

Err 128 DHeprusi B OTKPHITON CUCTEME OTPHUIIATEIIbHA.
BHUMAHMUE BAYKHO!

Hamnume ommbku «CueTynk YacoB HapaOOTKW TpEBBICKI 4,5 ToNa, yKa3blBaeT Ha
HE00XO0IMMOCTh TIPOBEJICHHS MTOBEPKHU U 3aMeHbI Oarapeiiku. [locie mpoBeneHus yKa3aHHbBIX
paboT, C MOMOIIBIO MPOTPAMMHOTO OOecTIeueHUsI He0OXOIMMO OOHYIUThH CUETYHK HAPAOOTKU
4acoB ¢ noMolpio mporpammsl [10 BTO

BHUMAHMUE BAXKHO!

Hanmnumne ommbok tumna «Omubka namatu EEPROM», «Ommbka cucteMbl u3MepeHus
temneparyp», «Ommbka ALIL», «Omulka 3amucu apxuBay, CBUACTENBCTBYET O HAJIMYUU
HEUCIPABHOCTHU BBIYUCIUTENS, IPU KOTOPOH TpedyeTcs KBaln(uuupoBaHHasi AMATHOCTUKA U
PEMOHT B YCJIOBHSX CEPBUCHOTO IIEHTPA

B cinyyae HEBO3MOXKHOCTH YCTPaHUTh BO3HUKIIYIO HEMOJaAKy, HEOOXOIUMO OOpaTUTHCS Ha 3aBO/I-
HU3TOTOBUTENb.

2.2.2. TexHuueckoe 00CIyKHBAHHE.

Texaudeckoe oO0CTyKMBaHHE (PYHKIIMOHATBHBIX OJIOKOB JIOJDKHO MPOU3BOAUTHCS B COOTBETCTBUU C
TpeOOBaHUSMU UX IKCILTyaTaI[MOHHON TOKYMEHTAIIUU.

[Ipu BBIXONE W3 CTPOS OAHOTO M3 TEPMOMETPOB COIPOTHBIICHHUS TOJOOPAHHOW Iaphl 3aMEHE
IIOJJIC)KHUT HNCIINKOM Hapa, €CJIN B UX E)KCHJ'IyaTaL[I/IOHHOﬁ ,Z[OKYMGHTaLII/II/I HEC OFOBapI/IBaeTCSI BO3MOXHOCTH
3aMEHBI C COXPaHEHHEM WJIM YCTAHOBICHUEM HOBBIX METPOJOTHUUYECKUX XaPAKTEPHUCTHK.

[Ipu 3ameHe TepMoMeTpa CONPOTHBIICHHUS, HE BXOAAIIETO B cocTaB mapbl (omHoTpyOHBIE ['BC,
IIOAIINTKA U T.H.), BHOBb yCTaHaBHHBaeMBIﬁ HpGOGpaBOBaTCJIB JOJIDKEH MMECTH KJlaCC I[OHYCKa HC xy)Ke
knacca B mo 'OCT 6651-94.

Brumanue! 3amensaemblii 610K 00131ceH_Oblmb NOBEPEH_8 YCHIAHOBIEHHOM NOpadKe!

@akt 3aMeHbBl OJIOKa JOJDKEH OBITh B 00S3aTEIILHOM IMOPSAIKE OTPaXXEH B paszzelie IMacmopra
TertocueTunka («CBeeHus: 0 3aMeHe (PYHKITMOHAIBHBIX OJIOKOB»). B ykazaHHOM citydae He TpeOyeTcs
MIPOBE/ICHUE MOBEPKU TEIUIOCUETUMKA. B MPOTHBHOM ciiyyae BOSHHKHET HECOOTBETCTBUE (DAaKTHUECKOM
KOMIUIEKTHOCTH TEIUIOCUETYNKA U KOMILICKTHOCTH, YKa3aHHOH B €ro MaclopTe WM CBHICTEIHCTBE O
MOBEPKE, YTO BJIEYET 32 COOON HEOOXOIUMOCTh MMOBEPKU TEINIOCYETUHKA.

B nmpomecce skcrutyaTanuu - OMycKaeTCsl 3aMeHa Kakoro-nmu0o  (yHKIHMOHAJIBLHOTO OJIOKa,
MPUIIEIIET0 B HETOJHOCTh M HE TMOJISKAIIEr0 BOCCTAHOBJICHUIO, Ha IPYroi GJIOK JaHHOTO THIIA.

B mpomecce sKkcrutyatanuu TEMIOCYETYMKOB HEOOXOAUMO B YCTAHOBIIEHHBIE CPOKH OCYIIECTBIISTH
MOBEPKY KaK CaMoOro TEIUIOCYETYMKA, TaK U ero (yHKUHMOHAJIBHBIX OJOKOB IO COOTBETCTBYIOIIUM
METOAMKaM MoBepkH. OYHKIIMOHATIBHBIE OJIOKA MOTYT UMETh MEKIIOBEPOYHBIC HHTEPBAJIbI, OTIIMYHBIC OT
MEXITOBEPOYHOT'O MHTEPBAJIA TEIIOCUETIHKA.

2.3. IloBepka TemnocueT4rka.

IIpu BbIlycKE M3 NPOM3BOACTBA BCE TEIUIOCYETYMKU IIOJIBEPIalOTCSl IEPBUYHON IOBEPKE.
[lepnonnueckoii MoBepKe MOABEPTAKOTCS TEINIOCYETUYMKH, HAXOIAIIMECS B SKCIUTyaTallUU.

CocTtaBHblE 4YacTH TEIUIOCYETUYMKOB IOABEPralOT IIOBEPKE OTAEIBHO C IEPUOJUYHOCTBIO,
YCTAHOBJICHHOU JJ1s1 (DYHKIIMOHAJIbHBIX OJIOKOB.

BHeouepenHoil mOBEpKE MOABEPraroT TEIMIOCUETUMKH, HAXOMSIIMECS B IKCIUIyaTallud, B Clly4yae
yTpaTbl JOKYMEHTOB, MOATBEPKIAIOIIUX IPOXOXKACHUE IEPBUYHON WJIH NEPUOJNYECKON TIOBEPKH,
MOBPEXJICHUM TIOBEPOYHOro KielMma, mioM0, Hecymux Ha cebe TOBEepHUTENbHbIE KiIeldMa WIn
HEYIOBIIETBOPUTEIHHOW pabOTHI IprbdOpa.

[lo wucreueHMM cpoka JeMCTBUS TOBEPKHM Bce (PYHKUMOHAJbHbIE OJIOKM TEIIOCYETUMKA
MOJIBEpPraioTcsl NEPUOAMYECKO MoBepke. DTa omepanus J0HKHA ObITh NpPOBEICHA TaKXKe B Cilydae
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HapylmeHus: TUIOMO MOBEpUTENsT HAa COCTaBHBIX YaCTSAX TEIUIOCUETYMKA, a TAaKKe BO3MOXKHON 3aMEHBI
Oarapeu, MUTAIOLICH TETJIOBBIYUCIUTEND.

IToBepka pyHKIMOHATBHBIX OJIOKOB TEIUIOCUETUYMKA TPOU3BOIUTHCS COTIIACHO METOIMKH IMOBEPKH Ha
(byHKIMOHATBHBIE OJIOKH.
[ToBepka Ttemmocuetunka CT 10 ocymectBusercs mo gokymeHTy PT-MII-4174-449-2017 «I'CH.
Tennocuérunku CT 10. MeTonuka nosepku», yreepxxaénnomy @bV «Pocrect — Mocksa» 26.02.2017 .

Ha ocHOBaHMM MOJOXUTENbHBIX pPE3YIbTATOB MOBEPKH (PYHKIMOHAIBHBIX OJIOKOB BBIIAETCS
CBHJIETEJILCTBO Ha TEIUIOCUETUHK.

MexnoBepoUHbIA MHTEPBAJ TEMJIOCUETUUKA — YETHIPE roja.

3. TpancnopTupoBaHUE U XpaHEHUE.

VYcnoBus TPAHCIIOPTUPOBAHUA TCIUIOCYHCTUYUKOB NOJDKHBI COOTBCTCTBOBATH YCJIOBUAM XPAHCHUSA 5
mo ['OCT 15150-69. TemiocyeTunku TPAHCTIOPTUPYIOTCS BCEMU BHJAMH TPAHCIIOPTa B KPBITHIX
TPAHCIIOPTHBIX CPCACTBAX B COOTBCTCTBUU C IIpaBUJIaMU, I[eﬁCTBYIOHIHMH Ha KaXXJI0M BUAC TPpaHCIIOpTaA.

Cpok npeObIBaHUS TEIUIOCUETYMKOB B YCIOBUSX TPAHCIOPTUPOBaHUA He Ooiee 3-X MecsleB.

4. T'apanTuitnbie 00s3aTeIbCTBA.
Hpe,Z[HpI/I}ITI/Ie-I/I3I‘OTOBI/ITeJ'H: TapaHTUPYCT COOTBCTCTBUC TCINIOCYCTYUKOB Tpe6OBaHI/I}IM
TV 4218-016-18151455-2017 npu coOiroAeHUH YCIOBHH XpaHEHUs, TPAHCIOPTUPOBAHUS, MOHTaXKA U

OKCILTyaTaluu.
lapanTuiiHblii CpOK OKCIUTyaTallMd TEIUIOCYETYMKA COOTBETCTBYET TapaHTHHHBIM CpOKaM,
MNpUBCACHHBIM B nacropTrax Ha KaXXIayHo COCTaBHYIO qacCTb TCIIJIOCUYCTUYHUKA OTACJIBHO.

BHUMAHUE BAXKHO!

JKCIUIyaTanue TenjJI0c4eTYuKa, BHUMATEIbHO 03HAKOMbTECH C HACTOS LM
PYKOBOJACTBOM I10 IKCILTyATAMH.

Hapymenne TpedGoBaHMil ITOr0 JOKYMEHTA Bjle4YeT 3a cO00i NnpeKpalieHue
rapaHTHiiHbIX 00s13aTenbeTB nepen Iloxynarenem.

Hanu4yue cjie0B MEXaHHYECKUX MJIH JIEKTPHYECKHX MOBPEKACHU I
dyHkunonanbHbIX 0,10K0B TemocdeTynka CT 10 BbI3BAHHBIX HAPYIIEHHEM
TPeOOBAHNH YKAa3aHHBIX B HACTOSIIIIEM PYKOBOACTBE MO KCILTYaTAIIMM U HOPMATHBHBIX
AOKYMEHTAIlMM HA COCTABJISIIOLIME, MOKET MOCTYKUTh NPUYNHON JTHIICHUS TAPAHTHH.

[IpousBoauTens ocTaBisieT 3a COOOW MPaBO TMPOBEICHHUS HM3MEHEHUH, YNy4IIaloNMX KayecTBO
u3genus. DT U3MEHEHHs MOTYT ObIThb HE OTPaXKEHbl B MHCTPYKIMM IO SKCIUIyaTallid, HO OCHOBHBIE
OIMCAHHbIC XaPaKTEPUCTUKH OyIyT COXpaHEHbI. Bce 3aMeuaHusi, BOSHUKIIUE B MPOLIECCEe IKCILUTyaTalluu
TEIUIOCUETUUKOB, CBEIEHUs 00 HX HeIoCTaTKaX, MPEeUMYIIECTBaX IPOCUM HANpaBlIATh B aJgpec
MPEANPUATUA-U3TOTOBUTEIIS.

Apxanreibck (8182)63-90-72
Acrana (7172)727-132
Actpaxanb (8512)99-46-04
bapnaya (3852)73-04-60
bearopon (4722)40-23-64
Bpsinck (4832)59-03-52
BiaaguBocrok (423)249-28-31
Boarorpan (844)278-03-48
BoJioraa (8172)26-41-59
Bopone:x (473)204-51-73
Exarepun6ypr (343)384-55-89
HBaHoBo (4932)77-34-06

NikeBek (3412)26-03-58
Hpkyrek (395)279-98-46
Ka3zans (843)206-01-48
Kanuuunurpan (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
Kpacnonap (861)203-40-90
Kpacnosipek (391)204-63-61
Kypek (4712)77-13-04
Jlumenx (4742)52-20-81,

Kuprusus (996)312-96-26-47

Marunuroropcek (3519)55-03-13
MockBa (495)268-04-70
Mypmanck (8152)59-64-93
Ha6epesxunbie Yeansr (8552)20-53-41
Huzxanii HoBropon (831)429-08-12
Hosoxy3Hneux (3843)20-46-81
HoBocuoupcek (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

Opendypr (3532)37-68-04

Ilen3a (8412)22-31-16,

Poccnst (495)268-04-70

Ilepmb (342)205-81-47
PocroB-na-/lony (863)308-18-15
Ps3ansb (4912)46-61-64

Camapa (846)206-03-16
Cankr-IlerepOypr (812)309-46-40
Caparos (845)249-38-78
Ceacronous (8692)22-31-93
Cumdeponoan (3652)67-13-56
CmouneHck (4812)29-41-54
Coun (862)225-72-31
Crasponous (8652)20-65-13

Kazaxcran (772)734-952-31

www.teplomer.nt-rt.ru || toa@nt-rt.ru

CypryT (3462)77-98-35
TBeps (4822)63-31-35
Tomck (3822)98-41-53
Tymna (4872)74-02-29
Tiomensb (3452)66-21-18
YabsinoBek (8422)24-23-59
Ya (347)229-48-12
Xabaposck (4212)92-98-04
Yeasouuck (351)202-03-61
Yepenosen (8202)49-02-64
SIpocaasis (4852)69-52-93
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