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N3MEPEHWE TEMTEPATYPHI

1.1 U3MepeHune TemMnepatypel

V13 YeTblpex BenuumH MexayHapoaHoN CUCTeMb
eaunHuL (CH1), HepaspblBHO CBA3aHHBIX C YeroBeYe-
CKOW [JeATENbHOCTbI0: MacCom, ANMHOM, BpeMeHeM
1 TeMnepaTypor, nocneaHAns 0CTaBanach MosHoM
3arafKon anA Yenoseyectsa BrioTb 40 18 Beka.
Ho n cerogHA HemHorvie, Mosib3ylolmeca pas-
JMYHBIMA CPEACTBAMM U3MEPEHWA TeMMepaTypbl,
MOHMMAIOT, YTO HKe OHW M3MepAIoT. To e AaBre-
HVe Nerko BOCMPUHUMAETCA, TaK KaK OHO CBA3aHO
C CWoM 1 MOXKeET bbITb 6e3 Tpyda onpeaeneHo
KonuyecteHHo. C TemnepaTypoit HeBO3MOMKHO
CBA3aTb KOMMYECTBEHHYIO BENMYMHY. B BbITy Mbl
OLIEHMBaeM TEMMEPATYPY MO OLLYLLIEHWNAM: FOPAYO,
Tenno, xonoaHo. Kasanock 6bl, eciv 0AHO Teno
ropAYee [pyroro, TO M ero Temrepatypa [oMKHa
BbITb BonbLLe. Ho 370 He Tak. Monpobyiite B3ATH
B Pa30rpeTov cayHe B PYKy [epeBAHHbIA KOBLUMK
1 MeTannnyeckuit KoLUMK. CoBEpLLEHHO pasHble
OLLLLIEHWA, XOTA TemnepaTypa oaHa. Ho ecnm bl
XOTWM CPaBHUTb TeMMepaTypy OAMHAKOBbIX MO
CBOE Npvpoze 061BEKTOB, TO MOMKEM CAeNaTb 310
C BbICOKOM TO4HOCTbI0. PyKoM MOMHO OnpeaenuTs,
MoBbILUEHa MW TeMnepaTypa ApYroro YesoBeka,
T.e. GaKTUYecKN M3MepuTb eé ¢ TouHocTbio 0,5
°C. TaKkrKe Haxo[ACb B NMOMELLIEHAM MOMHO C TOY-
HocTbio Ao 1.2 °C onpegenuts eé Temnepatypy.
YenoBeK XOPOLLO YyBCTBYET 3TOT (U3NYECKMIA
napaMeTp 1 B TO e BPEMA MaJI0 KTO CMOMKET YETKO
CKa3aTb, YTO e 3T0 Takoe - Temneparypa. 3aberan
BrepEL] MOXHO CKa3aTb, YTO COBEPLLIEHHO 0bpaTHanA
CUTYaUwA TBOPUTCA C BAKHOCTLIO Bo3ayxa. O4eHb

TepMOMETpbI COMPOTUBIEHNS

TPYAHO ONPEAEMTL BAHOCTb BO31yXa N0 CBOUM
OLLIYLLIEHAM. B TO ¥Ke BpemnA 3Ta XapaKTepucTvKa
MPEKpPacHo MOHMMAETCA B KOMMYECTBEHHOM BbIpa-
eHUW. Tpybo — 3T0 KONMYECTBO MoKy Bofbl B
euH1LE 0ObEMA.

CyLLIeCTBYIOT HECKOSIbKO  OnpeflenieHnin  Temne-
paTypbl. Ho Mbl BoCMONb3yeMcA 3AeCb OfHWM,
KoTOpbI Haubonee 67M30K MioAAM, 3aHWMalo-
LUMMCA NPAKTUYECKUMI U3MEPEHUAMM 1 UCXOOUT
13 HyNeBoro 3aKoHa TepMmoauHamuku. Mo Hemy
eCN [iBa Tefa HaxoOATCA B COCTOAHWW Temmo-
BOrO PaBHOBECWA, TO OHW WMEIOT OMHAKOBYIO
TeMmnepatypy. Takum 0bpas3oM, eciin Mbl obecre-
Y/M XOPOLLMI TEM0BOM KOHTAKT TepMOMETpa C
13MepAEMOI Cpefioi, To MO MPOLLECTBUN HEKOTO-
poro BpeMeHw, HeobXoAMMOro 1A YCTaHOBMEHWA
TEeNf0BOro PaBHOBECKA, TeMMepaTypbl TepMoMe-
Tpa 1 cpefbl 6yayT oauHaKoBbI. EcTecTBeHHO, YTO
[aHHbIA BbIBOS 6yOeT BepeH TOMbKO eCvt Halla
cvCTeMa VM30/MPOBaHa OT [IPYruX Ten W He coBep-
LLIAETCA HWKaKoi paboTsl. Hy a camo noHuMaHue
d13ndecko npupombl Temnepatypbl MpUXoauT
TONBKO MOCTIe U3Y4YeHWs CTaTUCTUYECKON Mexa-
HWKW, TOe Temrepatypa NpefcTaBfeHa Kak Mepa
KUHETUYECKOM 3Heprim Tena.

MPUHATO CumMTaTh, YTO NEpBbI TepmMoMeTp, pabo-
TalOLLMIA Ha pacLUVpeHiy BO3ayXa, Obin U306peTéH
lanvneem npumepHo B 1592 . A B 1641 rogy noa-
BUNICA NepBbIN peanbHo paboTalolui CivpToBoi
CTEKMAHHbIN  TEPMOMETP, CO3AaHHbIA FEpLOroM

TockaHckuM. C 3T0ro MoMeHTa Havanock bbicTpoe
pa3suTMe TepmomeTpuu. B Hadane 18-ro Beka
(DapeHreinT NepebIM U3rOTOBWIT PTYTHBIN CTEKNAH-
HbliA TEPMOMETP W MPELJIoM TeMNepaTypHyio
LUKany, B KOTOPO OAHOM M3 (MKCMPOBaHHBIX
TOYEK CTIyrKMIa TemnepaTypa YenoBe4ecKoro Tena,
KOTOpylD OH MpWHAN 3a 96 rpafycos, a Apyrom
— TeMmnepatypa TaAHMA nbfa -32 rpapyca. Hy a
KYNIbMUHALIMOHHOM TOYKOW B PasBUTWM MpaKTW-
YecKon TepPMOMETPUM ABUNOCh NpuHATVE B 1927
rogy MeayHapoaHo/ TemnepaTypHOM  LUKabl
MTLL-27. B panbHelLleM TemnepaTypHad LUKana
COBEpLLIEHCTBOBaNACh W paclLMpAnach npaxTuye-
ckn go 0 K.

TeMnepatypa - napameTp, KOTOpbIA MOMKHO M3Me-
pWTb TONMBKO KOCBEHHO, MO M3MEHEHMIO APYrvX
d13n4eCKVX napameTpoB. TepMoMEeTpUIo pasnin-
YaloT Ha MepBUYHYI0 1 BTOPUUHYlD. B nepBuruHoi
TEPMOMETPUM  TEMMepaTypa ABHO OMMCHIBAETCA
yepe3 apyrve Gr3nYecKme napamMeTpbl, HanpuMep
[J1A ra30BbIX TEPMOMETPOB 370 [aBNeHUE 1 0O BEM.
MpvMepaMmn BTOPUYHBIX TEPMOMETPOB ABMAIOTCA
TEPMOMETPLI COMPOTVBAEHMA W Tepmonapsl. B
MPOMBILLNEHHOCT  TEPMOMETPLI  COMPOTUBIEHNSA
1 TepMonapbl ABAAKOTCA OCHOBHBIMM CPeACTBaMM
KOHTPONA TeMnepaTypbl, 3aKpbiBad [auanasoH
namepenus ot -200 no +2500 °C v bonee.

(OCHOBHO CTaHAAPT B CTPaHaX TaMOMEHHOIO COI03a, YCTaHaBNMBAIOLLMIA 06LLME TEXHUYECKME TPeOOBaHMA K TEXHUYECKWM TepMoMeTpaM conpoTvenenus: FOCT
6651-2009. OH npaKT4eckm nonHocTbio cootBetcTyeT M3K 60751, HuKe npuBedeHbl HEKOTOPbIE NApaMeTpPbl 13 3TOr0 JOKYMEHTA.

Tabnuua 1.
TeMnepaTypHbiit ConpoTusneHune
Tun TC 0603HauyeHune T T Knacc gonycka np¥ 0 °C, OM
Pt 0,00385
[naTnHoBbIN AA A B, C
M 0,00391 10, 50, 100, 500, 1000
MepHbI M 0,00428 A B,C
Tabnuua 2.

Knacc gonycka

Oonyck, °C

[lnana3oH u3MepeHuit (MakcUManbHbIN),

n [i]:]

Mepnbiv TC

AA +(0,1+0,0017T) -50...+250 0..+150

A +(0,15+0,002T) -100...+450 -30...+300 -50..+120
B +(0,3+0,005T) -196..+660 -50...+500 -50...+200
C +(0,6+0,01T) -196...+660 -50...+600 -180...+200
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N3MEPEHWE TEMNEPATYPbI

B nocnegHee BpeMA MnaTMHOBbLIE TEPMOCOMPO-
TUBJIEHWA AKTUBHO HaYanm BbITECHATb MedHbIe U1
TepMonapbl. CBA3aHO 3T0 C NOABNEHMEM Ha PbHKE
HEOOopOrnX MIaTVHOBLIX MAEHOYHBLIX TEpPMOYyB-
CTBUTE/IbHBIX 3/1EMEHTOB, KOTOpble B OT/M4ME OT
MedHbIX ABNAITCA bonee CTabunbHbIMM 1 pabo-
TaloT B 6osee WMPOKOM AManasoHe Temnepatyp.
A no cpaBHeHWo C TepMonapamu - obecrieyn-
BaloT bonee BbICOKYI0 TOYHOCTb M3MEPEHWA U He
TPebyIoT UCMO/b30BaHNA AOPOroro TEPMOKOMIEH-
caumoHHoro Kabena. OgHako B Poccum MegHble
TEPMOMETPLI 10 CUX NOP HaXOLAT LLMPOKOe Mpu-
MeHeHne. OHO M3 OCHOBHbIX MPEVMYLLIECTB Meau
- 3T0 0YeHb XOPOLLUaA JIMHeMHasA 3aBUCUMOCTb eé
COMpOTUBAEHWA OT TEMMNepaTypsl B AManasoHe ot
-50 go +200 °C v bonee BbICOKaA YeM Yy MATUHBI
yyBCTBUTENBHOCTS. CBbie 200 °C Medb HaunHaeT
0YeHb BLICTPO OKUCNATLCA Ha BO3AyXe, MO3TOMY
06bI4HO BEPXHUI NPeaen U3MepeHNA AA MedHbIX
TEpPMOCONpPOTVBAEHNA ycTaHaBnvBaetcA o 180
°C. MNMpw Npon3BOACTBE MCMOMB3YETCA MPOBOJIOKA
avametpoM ot 30 go 80 MkM. Mpu ganbHewwem
YMeHbLUEHUM [MaMeTpa CTOMMOCTb MPOBOJIOKM
Pe3Ko BO3PaCTaeT, a W3roToBfIeH e TePMOCONpPo-
TUBMEHWA C 33aHHBIMU NapaMeTpaMu CTaHOBUTCA
npobneMatyHbIM. - Take cnefyeT  obpaluatb

BHVMaH/E Ha MaKCUManbHbI 13MepUTENbHbIN
TOK. Hanpumep, onA TepMOMETPOB COMPOTUBIE-
HWA, M3rOTOBMEHHBIX 13 MPOBOJIOKM [MaMETPOM
30 MKM yrke mpu Toke 0,2 MA CTaHOBWTCA 3aMeT-
HbIM AIBNIEHWE CaMopa3orpeBa OT MpOTeKaloLLEero
TOK3, @ 3Ha4MT WCrOb30BaHME TaKUX Tep-
MOMETPOB  C  GOMBLUMHCTBOM  M3MEPUTENbHBIX
npubOpoOB  CTAHOBWTCA HEBO3MOMHBIM.  OBbIYHO
[VaMEeTp MCMonb3yeMoli MpoBOSIOKY onpefent-
ETCA UCXO[A U3 iMaMeTpa 30Ha, B KOTOpIi bynet
yCTaHaB/MBATLCA MPOBOMIOYHBINA YyBCTBUTESTbHBIN
3neMmeHT. Hanpumep, AnA 30HAa AMaMeTpoM 2 MM
MCMOMB3YIOT MPOBOSIOKY AnaMeTpoM 30 MKM, 4 MM
— 40 MKM, 5...6 MM — 50 MKM, 8...10 MM - 80 MKM.

Borbluoe 3HadyeHve WMeeT cxeMa COeAVHeHVA
MPOBOJHVKOB TEPMOCOMPOTUBNEHNA. Pasnmyaior
TPU OCHOBHBIX CXEMBI: 2-X, 3-X 1 4-X MPOBOAHYIO.
Mpn ABYXMPOBOAHOM CXeMe K compoTuBAeHyio 43
[06aBNAETCA CONPOTVIBIIEHME BHELLHUX MPOBOAOB,
4To MPUBOAWT K MOABMEHMIO [OMOMHUTENBHON
MOrpeLLHOCTY M3MepeHUA. ACHO, YTO Tako crocob
MOHO MCMO/b30BaTh TOMbKO AnA Y3 ¢ 60MbLIMM
conpoTviBEHMEM. 13 Hanbonee ynoTpebumbix - 310
Pt1000. Jlerko noacumTath, Yto AnA obecreyeHmns
TouHocTn n3meperusa 0,1 °C obLiee conpoTuBneHye
BHELLIHVIX MPOBOAHVKOB He AOHKHO bbiTb bonbLue

CoBeTbl Npu BbIbOpe M MOHTaXKe TEPMOMETPOB COMPOTUBIIEHUA.

Ectb 6aHanbHble WCTWHBI, KOTOPBIMK  HYMKHO
PYKOBOACTBOBATbCA MPU  BbibOpe  MOAXOAA-
Lero [fatyvMka TemnepaTypbl. KOHeuHo e
HYHO B MepBylo 04epesb 06paTWTb BHUMaHWe
Ha [ManasoH M3MepeHWA W To4HoCTb. Bo-BTo-
PbX, HYMHO PpelwwWTb BOMPOC C OCHOBHbIM
KOHCTPYKTVMBHBIM  UCTIOSIHEHMEM: B KNIEMMHOM
rOJIOBKe, MM C KabembHbIM BbIBOAOM. [laTunku
C KabernbHbIM BbIBOAOM 60Mee  MUHMATIOPHI
M MeHee WHepUMOHHbL. OHW ye MOMHOCTbIo
roToBbl K MOAKMIOYEHWIO KO BTOPUYHOMY Mpu-
6opy. Ho BbilLenepeyvicneHHble MpevMyLLecTsa
O0[HOBPEMEHHO ABMAIOTCA U WX HEeAOCTaTKaMU.
MWHWaTIopHbIV KOpyC - CNeaoBaTeNbHO Hebosb-
LUOW pa3Mep YyBCTBUTENLHOTO 37IEMEHTa U
Manblil U3MepuTeNbHbIN TOK. HecTKo npucoeam-
HeHHbIN Kabenb HeceT 3a coboi XyALLyto, YeM AnA
AAaTYMKOB B KNEMMHO MOMIOBKE CTereHb 3aLLyThl
OT BOAbl. 3TV AATYMKYM 3aBEOMO [OPOMKe 13-3a
BbICOKOV CTOVMOCTV MPUMEHAEMOTO BbICOKOTEM-
nepatypHoro KabensA. OHv MeHee HafewHsl Mpu
MeXaHWM4YeCKWX BO3AENCTBUAX OMATb-TaKW 13-3a

Tepmonapbl

Mo cpaBHEHMIO C TEPMOMETPaMU COMPOTUBNEHNA
TepMonapsl 06MafaT PAaoM oYeHb GOMbLLMX
MPeVMYLLIECTB U TaKX e 60MbLUIMX He0CTATKOB.
Mo 6ombLIOMY CYETY 3TV ABa Kracca Mpubopos
04YeHb OpraHM4Ho [omMofHAlT Apyr apyra. U
3a7a4a KMMoBLA - OMpedenuTb, KaKoi AaTuvK
TEMMEPaTypbl €My HyeH ANA TOW UMW WHOM
3adaum.

TexHnyecke — TpeboBaHWA,  KnaccuduKauws,
MeTodbl WCMbiTaHWi  npeobpasoBateneit Tep-

HannumA kabenAa. C TepMOCOMPOTMBNEHVEM B
KMEMMHOI ronoBKe He 06A3aTeNbHO WCMOsb30-
BaTb BbICOKOTEMMEPATYPHbIN Kabesb. MuHyc 3Thx
[aT4MKOB B OAHOM — rabapuTHbIX pasMepax, uTo
6bIBAET BaMKHO B prLe Cy4aes.

Mpy MOHTaKe [aTyMKa TeMnepaTypbl HyHHO
MaKCKManbHO YBENMYMTL ero TeMI0BOM KOHTAKT
C KOHTPO/MPYEMOI Ccpedoit ¥ OfHOBPEMEHHO
YMEHbLLUMTL OTTOK Tenja OT MecTa MofKiiove-
HWA. HeobX0yMO NMOMHWTb, YTO YyBCTBUTESbHBIN
3MIEMEHT  UMEET KOHEYHYI0 [IIMHY, No3ToMy ry-
BVHa MOrpyrKeHWA AaTuvKa [OMKHa ObiTb KaK
MWHVMMYM Ha HECKOJIbKO [MaMeTpoB 30HAaA
bonbLue, YeM AnmHa Y3. Mpy MoHTae [aTuMKOoB
KOHTPO/A NOBEPXHOCTM OYEHb BarKHO MECTO Coe-
OVHEHVA NpeBapUTeNIbHO CMa3aTb KakUM-Nnbo
BA3KMM BELLECTBOM. TaKiKe BarHO 06ecrednThb
TEM/OBOA KOHTAKT Kabena C KOHTPOAMpYEMbIM
06BEKTOM, YTOOBI MAHUMI3MPOBATL OTBOJ Ternsa
oT Y3 parumka no kabenio. EWé nyywe, ecnu un
[aT4MK, U NOABOAALLMIA Kabenb byayT 3aKpbiThl

MO3neKTpuyeckmx npueedeHsl B [OCT 6616-94.
HoMuHarbHble  CTaTUYecKMe — XapaKTepUCTUKM
npveeneHsl B8 FOCT P 8.585-2001.

B Tabnuue HuKe NpefcTaBneHbl TeXHUYECKWe
napaMeTpbl Hambonee npuMeHsembix B Poccum
TepMonap.

TepMonapbl MMeloT O4eHb 6GOMbLLON [ManasoH
paboumx Temnepatyp. pu 3toM ueM Gonblue
MaKcuMarbHaA pabodas Temnepatypa TepMmo-

3,8 OM. B TpexnpoBodHOi cxemMe MOAK/OYEHNA
aBTOMATUYECKM 13 MOJHOTO COMPOTUB/IEHNA BbIUM-
TaeTCA CONpOTVBAIEHME BHELLHUX NpoBoaoB. Ho 3To
TONbKO B Cy4ae, eCiv CONPOTUB/IEHME MPOBOLHM-
KoB 1 1 2 TPexnpoBOAHOM CXeMbl PaBHbI MeMIy
coboit. TeM He MeHee TpexnpoBoJHaA cxema nof-
KMTI04YeH1A TepMOCONPOTUBIEHIA Ha CErOAHALLHMI
MOMEHT ABMAETCA Camoi monynApHoW. [lpaKTun-
YecKu BCe BTOPWYHblE MpuWbOpLI (M3MepuTeny,
PEerynATopbl) MeloT BXOAHbIE Lien, paccuuTaHHble
nog 3ty cxemy. TpéxnpoBoHan cxema no3BosiAeT
YBEM4MTb PacCToAHMe OT AaTumKa 40 npubopa 4o
50...100 meTpoB. Mpy 3T0M He 06A3aTesNbHO, YTOBLI
cam TEPMOMETP COMPOTUBIEHNA BbIN 13rOTOBNEH
1o TPEXNPOBOAHOM cxeme. MoHO 1Cnonb30BaTh U
[aT4MKM C ABYMA KNeMMaMU, MOAKMIOUMB K OJHOM
KnemMe OfVH NPOBOL, a Ko BTOPOM — ABa. YeTbl-
PEXMPOBOAHAA CXeMa UCMOb3YeTCA B OCHOBHOM
TOMBKO 1A TOYHBIX M3MEPEHWI U B 3TAlOHHBIX
npubopax. JaHHas cxema no3BoniAeT aBToMaTu-
UECKW KOMMEHCMPOBaTb BAMAHME Ha pe3ynbTar
M3MEepeHWA He TObKO CONPOTUBIEHWA MPOBOAHN-
KOB, HO M 3/1C B MECTaX KOHTaKTOB.

XOPOLLMM TENJIOM30/IATOPOM, HanpuMep, MeHormo-
NIMYPETaHOM UMW MEHOMONMITINIEHOM. [JaTumku
TeMNepaTypbl BO3dyxa Nyulle yCTaHaBAMBaTb
B Tex MecTax MOMeLLieHWs, KoTopble Haubonee
BarHbl 1A KOHTPOMA. TpW M0X0M KOHBEKLMM
BO3/yXa B MOMELLEHWM TpafyeHT TemnepaTypeb
MOMET COCTaBuTb A0 5 1 6onee rpaaycos. Mpu
3KCTpecc KOHTpone TeMnepatypbl MOBEPXHOCTY
TENNOEMKOCTb [aTUMKa [OMHKHA 6blTb MUHM-
MarbHow. [leno B ToM, YTo camoe 60MbLUOE 3710
NPV KOHTaKTHOM crocobe M3MepeHuA Temre-
paTypbl MOBEPXHOCTU COCTOMT B TOM, YTO [aTuMK
yMeHbLLUAeT Temnepatypy NoBepxXHOCTU B MecTe
ycTaHoBKM. [lpoliecc BOCCTAHOBMEHWA Hauarb-
HOV TeMnepaTypbl MOMET WATW 04eHb [0/M0, YTO
3a4acTylo MPUBOAMT K HEnpaBW/bHLIM pe3sysib-
TatTaM W BbiBofgaM. [PYMEPOM MOMKET CRyMuTb
CUTYaLMA C «3aHMKEHWEM» MOKasaHUi Medu-
LIMHCKMX 3/IEKTPOHHBIX TEPMOMETPOB.

napbl, TeM MeHbLLe eé YyBCTBUTENLHOCTb. C 3TUM
$aKTOM cBA3aH 60/1bLLOI aCCOPTUMEHT NPUMEHSA-
eMbIx Tepmonap. Ip1 NoMoLLmM TepMonap MOXKHO
M3MepATb TEMMEPATYpPY 04eHb MasEHbKIX 00 beK-
T0B. [111A 3T0r0 0CTaTO4HO CBApUTL Meray coboi
[1BE TEPMO3/IEKTPOAHbIE MPOBOJOKM MafleHbKOro
OvameTpa. EcTecTBeHHo, 4TO TaKaA TepMonapa
VIMEET M 04EHb HE3HAUMTENbHYI0 MHEPLIMOHHOCTb.
Tepmonapa v3 HeaparoLeHHbIX MeTansoB Masnoi
I/MHB JelleBne TepMoconpaTveneHna. OgHako
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N3MEPEHWE TEMTEPATYPHI

MpY YBENMYEHUU J/IMHBI CTOMMOCTb €8 3HauM-
TeNbHO BO3pacTaer. B 1o e BpeMa TepMonapbl
3HAUMTENBHO YCTYMAIoT TepPMOCONPOTUBNEHNAM
B TOYHOCTW M3MepeHus. CBA3aHO 370 C pAAOM
npuumH. CurHan C Tepmonapbl  3HauMUTENbHO
bonee HenuHeeH. [nA nonyyeHus abComOTHOM
13MEpPEHHON TeMmepaTypsl HeobXxoaMMo 3HaTb

Tabnuua 3.

0603Have-

HUe TUna

MapkupoBKa LBeToBas
0605104KM U Wun +/-

TeMMepaTypy X0f0fHOro crnaA TepMonapsl. A 31o
03Ha4aeT, YTo 06LLaA MOrpeLIHOCTb U3MepeHs
CMOMUTCA M3 [ABYX: MOrPeHOCT U3MepeHus
pPa3HOCTW TeMmriepaTyp paboyero v XonofHoro
CMas TepMonapbl W MOrpeLiHoCcT MU3MepeHns
TEMMepaTypbl X0M10[HOro crnas. Ha npakTuke e
BCe elle crorkHee. O4eHb HEenpocTo M3MepuTb

[wnanasox
n3MepeHua,

Knacc gonycka, npegenbl AonycKaeMoro
OTK/OHEHNA ANA Anana3oHa U3MepeHus,

C XOpOLLUE# TOYHOCTbIO TEMMepaTypy BbIBOLOB
TepMonapbl Ha BXofe BTOpu4HOro npubopa. Ha
MpaKTUKe 3Ta MOrPeLUHOCTb COCTABAET OKOMO
1 °C. lpn M3MepeHMM BBICOKMX TemnepaTtyp
3HaueHWe [aHHOM MOrPeLIHOCTU  HECKOMbKO
HWBENUpYETCA.

Temnepartypa, °C u
YyBCTBUTENLHOCTb, MKB/C

Me[b-KoHCTaH-

T Kop
TaH TMKH

KpacH/6en

Xpomenb-Ko-
nenb TXK -

Xpomenb-anio-

3en
menb TXA =

3en/6en

MnatHopo-
[MA-NnaTuHa
T3, TN 10

R Heén
S weén/6en

lnatHopo-
[UA-NNaTUHO- B
poaui TP

Bonbthpampe-
HWI-BONbPaM-
peHwii TBP

IEC 584-3 | ANSI MC96-1 °C °C

1 - +0,5 (-40...+125), +0,004T (+125...+350)

CvH

-200 15

o — -200..+350 2 -+1,0(-40...+133), +0,0075T (+133...+350) 0 39
P 3-+0,015T (-200...-67), +1,0 (-67..+40) 100 )

-200 22

2004800 2 - +2,5 (-40...+300), +0,0075T (+300...+800) 0 62

- 3 -+0,015T (-200...-100), +2,5 (-100...+100) 100 72

500 87

-200 15

Win 1- 41,5 (-40...+375), +0,004T (+375...+1000) 0 39
&N/ KDACH -200..+1300 2 -+2,5(-40..+333), +0,0075T (+333...+1200) 100 41
P 3 -+0,015T (-200...-167), +2,5 (-167...+40) 500 42

1000 39

3en 1-+1,0(0..+1100), £(1+0,003(T-1100) 180 755
- 0..+1600 (+1100...+1600) 500 1’1

PH/Hp 2- 15 (0..+600), 0,0025T (+600...+1600)

1000 13

0 -02
YepH 600, +1700 2 - £0,0025T (+600...+1700) ;88 ;
YEpH/KpacH 3 - +4,0 (+600...+800), +0,005T (+800...+1700) 1000 9
1500 11

0 12

2 - +0,005T (+1000...+2500) 500 17

_ 0...+2500 3 - +0,007T (+1000...+2500) 1000 15
nHavBnayansHo (0...+1000) 1500 13

2000 10

y pOCCMVICHMX TepMornap MapKMpoBKa HaHOCUTCA Ha NONOMMUTENbHBIV TepMO3nexkTpoL

CoBeTbl N0 BbIGOPY M NMPUMEHEHMIO TepMonap.

[Ina ucnonb3oBanma B auanasore go +200 °C
nyylle MpUMEHATb MJATUHOBbIE WAM MefHble
TEpMOCOMpoTVBNEHUA. B criyyae KOHTpONs TeM-
nepaTypbl 04eHb HeBONbLIOro 06bEeKTa Marnoi
TENMOEMKOCTM MOMHO MCMONb30BaTh TepMonapy
Me[b-KOHCTaHTaH, KOTOpas 3amevaTtesibHa TeM,
4TO OYeHb JIErKO CBapWBAETCA Haj MOBEPXHO-
CTbI0 pacTBOpa MeHOM0 Kyrnopaca, UMeeT camyio
BbICOKYI0 UYBCTBUTENIBHOCTb M 04eHb HU3KYIO
ctommocTb. [Ina amana3sona ao +800 °C B Poccum
MCNOMb3YeTCA TepMonapa xpoMenib-Konesnb XK(L).
[laHHble TepMonapbl UMEIOT 04eHb BLICOKYIO YyB-
CTBUTENBHOCTb B LUMPOKOM [Mana3oHe HauuHan
ot -200 °C. B gpyrux cTpaHax AaHHbIA TVM TepMo-
napbl He npuMeHseTcA. CaMbIMW MONYAAPHBIMU
B MPOMBILLNEHHOCTV ABNAIOTCA TEpMOnapbl TMna
XA(K) xpomenb-aniomeneBble.  TeopeTu4ecKuit
JManasoH 1X Ucrnonb3oBaHuaA coctasnaeT ot -200
no +1300 °C. Tepmonapsl TMNa K 3aMeyaTenbHbl
XOPOLLIe JIMHEMHOCTIO XapaKTepucTuku ot 0 fo
1000 °C. B peanbHocTn Havibonee BbiCOKOTEMME-
paTypHsle TepMonapsl pabotaiot fo 1100 °C. Tak

KaK npw Bbicokow Temnepatype ot +800 °C Tep-
MO3/IEKTPOAHbIE MPOBOJIOKM HAUYMHAIOT aKTWBHO
OKWUCAATLCA, TO eOMHCTBEHHBIM MYTEM YBENW-
UMTb CPOK Cry*KObl TepMonapsbl U Temrepatypy
3KCMyaTaUun ABNAETCA YBENMYEHWe AMaMeTpa
TEepMO3/1eKTPOAHBIX MPOBOJIOK A0 2..3 MM. [pu
TeMnepatype Bbilwe 800 °C HepraBeloLLyto CTanb
KOMYyXa MEHAIOT Ha CrieLanbHylo BbICOKOTEMIe-
paTypHylo CTanb WM KepaMmuky. InA n3mepenun
TeMnepatypsl BraoTe 4o +1700 °C npuMeHatoT
TepMonapbl, M3roToBMeHHbIE M3 [AparoLeHHbIX
MeTasnoB NnaTvHoBow rpynnel. OHW oTNKYaloTCA
BbICOKOW CTabUNbHOCTbIO NapaMeTPoB, HO UMElOT
KpalHe HW3Kylo YyBCTBUTEILHOCTb MPY HU3KUX
TeMnepaTypax M 04YeHb BbLICOKYID CTOMMOCTb.
Havbonee BbicoKOTEMMepaTypHble TepMonapbl —
BO/bOpaM-peHueBble. Ho 0 He MoryT pabotatb
B OKMCNUTENbHOM aTMocdepe npy Temnepatype
yre Bbiwe 500 °C. 0601104Ky 3TUX AATUMKOB HEOb-
XO[MMO HaMoNHATb MHEPTHbIM ra3oM. TaK Kak
repMeTUYHbINA KopMyc [1A BLICOKMX TemmnepaTyp
M3roToBWTb NPO6IEMATUYHO, TO AN1A MPOLOMTHKM-

TenbHOW paboTbl MO BHYTPEHHEW MOMOCTU 3THX
Tepmonap NOCTOAHHO MPOMYCKAIOT MHEPTHBIN ras.
[nA KoHTpONA TemnepaTypbl MOBEPXHOCTV UMK
BO3JyXa Jlyulle MpUMeHATb rMbKylo TepMonapy
6e3 3alumuTHOro Yexna. [nA KOHTPONA MoBepx-
HOCTU HyXKHO 06ecreyunTb XOpOLLMIA TenaoBom
KOHTaKT C MOBEPXHOCTbIO He TOMbKO paboyero
KOHLA TepMomapbl, HO W TePMO3MIEKTPOAO0B Ha
paccToAHMM He MeHee 50 MM, UTOBbI YMEHbLLINTL
TENNOOTBOA OT MecTa KOHTPOAA. [lpy ucrnonb3o-
BaHWM TepMonapbl Npu BbICOKOV TemnepaType B
OKWCIUTENBHOM WAM arpeccvBHON atMocdepe
MOMeET HabniofaTecA ferpafauya napameTpos,
CBA3aHHAA C OKMCMIEHNEM W N3MEHEHVEM XV MU-
YeCKoro cocTaBa TepMo3NeKTpoAoB. Heobxoammo
MNep1oANYECKN  KOHTPONMPOBaTh KayecTBo
TepMonapbl X0TA 6bl N0 €€ NoHOMY ConpoTHBIe-
HWIO MOCTOAHHOMY TOKy. [InA Mcnonb3oBaHWA B
3KCTPEMaNIbHBIX YCIIOBUAX B TeYeHVe Henpodos-
MUTENbHOro BpemeHy cyLuectsyioT TI1 pa3oBoro
npvMeHenna 1 TIT KpaTKOBPEMEHHOMO MpYMeHe-
HUA.

V207777 i
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N3MEPEHME BNAHHOCTA

1.2 V3MepeHuMe BNarKHOCTK

3pech v fanee Mbl byieM roBOPUTb O BAAHKHOCTY
BO3dyXa W rasoB. B ommume oT Temnepatypel,
C OrpedeneHeM 1 (GU3NYECKAM MOHMMaHWEM
BNAMHOCTV NpobneM HeT. 310 KONM4ECTBO BOAb,
cofepalLieecs B efivHuLe obbeMa Bofyxa. Ho
Mbl CTOSIKHYNMCb B CBOEI paboTe € TeM, YTo Niofu,
3aHMMaloLLMecA  MPOGeCcCUoHanbHO  M3MepeHu-
AMM He YyBCTBYIOT 3TOT QU3NYECKWIA NapameTp

Y10 TaKoe BNaXKHOCTb BO3/YyXa

CyLLlECTByIOT HECKOJIbKO  efInHUL,  U3MEpPEHUA
OTHOCMUTENBHOM BNIAHHOCTM BO3Myxa.

1. ABCOMIOTHAA BMAMHOCTL - 370 KOMMYECTBO
BOAbI B eVHMLEe 06bEMa Bo3ayxa, A (r/m3).

2. [InA onpepeneHna BTOPOM eAMHULLI M3Me-
PEHUA HYMHO BHMMATESbHO MOCMOTPETb Ha
PUCYHOK, OTOOPAXaIOLLMIA ABUMKEHUE MOJIEKYN
BOAbI B 3aKPLITOM COCYy/e, 3a/MTOM A0 onpefe-
JIEHHOTO YPOBHA BOJON. Yepe3 HeKoTopoe Bpems
B 3TOM COCy/le [iBa MpOLecca: UCrapeHua 1 KoH-
[IEHCaALMM MOMEKYN BOfbI BLIPOBHAIOTCA, U Mbl
MOMy4MM HaCbILLEHHbIA BOAAHOM Map, KOTOpbI
CO3[aeT [aBreHMe Ha CTEHKW COoCyda paBHoe
[1aBMEHMI0 HacbILLLEHHOro BoaAHoro napa, Ps(Pa).
B Bo31yxe BCerga npucyTCTBYIOT MOJIEKYTbl BOAbI,
HO MX KOHLEHTpaLUMA HUMKe, YeM Haf BOAHOM
NOBEPXHOCTLIO. OHM TaK e, KaK 1 apyrue Mone-
Kynbl BO3/1yxa CO30aloT AaBneHye. 310 JaBreHue,
€03[1aBaeMOe MMEHHO MOJeKynamu Bofbl, Hasbl-
BaeTCA MapuUMaribHbIM - [1aBNEHMEM  BOAAHOMO
napa, P(Ma). OtHowweHe napuvanbHoro fasne-
HWA BOAAHOMO Napa K HaCbILLEHHOMY [aBfEHMI0

1 COOTBETCTBEHHO HE MOrYT MPOBECTU 3MeMeH-
TapHble PacyeTbl U 0BBACHATL MHOTWE FABJIEHNS,
CBA3aHHbIE C BNaxHOCTbI0. CBA3aHO 3T0 BO MHOTOM
C TeM, YT0 B OT/IMYME OT TeMMepaTypbl Mbl HE OLLLY-
LLIaeM BJIaXHOCTb TaK ABHO. [lpefcTaBbTe, YTO Bbl
BbILUSM 3UMHIM YTPOM 13 oMa. Kakan TeMnepa-
Typa Ha YN1LE, Bbl CMOMKETE CKasaTb C TOYHOCTbIO
3..5 °C, a BOT BOMpOC, KaKaA Ceiyac OTHOCW-

BOAAHOIO Mapa, BbIPareHHOe B MPOLIEHTaX Hasbl-
BAeTCA OTHOCWTESIbHOM BAMHOCTbIO  BO3AyXa:
W=P/Ps*100%. W3 onpeneneHns BbITEKaeT, 4o
Hafl MOBEPXHOCTbIO BObI OTHOCUTESbHAA BIaM-
HocTb Bo3ayxa pasHa 100 %. V1 obpatHo, mpm 100
%-0i1 BNarHOCTM BO3Ayxa HabnioAaeTcA KoHAeH-
cauma Bnaru. [laBneHne HacklLLeHHOro BOAAHOM

TeNbHaA BNIAHOCTb, MOCTaBUT BaC B TYMUK. B 1o
e BpemMA B/IaHOCTb BO3[yXa ABNAETCA 04YeHb
BaHbIM MapaMeTpoM, HernocpencrBeHHo BMA-
OLMM Ha CaMo4yBCTBME U pa6OTOCI'IOC06HOCTb
yenoBeka. O4YeHb BarKHO 3HaTb M nogaepHmeatb
OnpeneneHHyn BIIaMHOCTb BO MHOMMX OTpacnfax
MPOMBILLIEHHOCTW U CENbCKOM XO03ANCTBE.

napa pacTeT npu yBennyeHM TeMnepatypsbl. Ecin
B 130/MpoBaHHOM nomellieHun co 100 %-on
BIarKHOCTbIO MOBBICUTL TEMMNEPATYPY, TO OTHOCH-
Te/bHaA BNAXHOCTb PE3KO CHU3WTCA.

3. VI3 BTOPOM eauHMLBl WM3MepeHus crnedyet
TpetbA. Ecnv B 3aMKHyTOM obbeMe C ompefe-
JIEHHOW BNAXHOCTbIO YMEHbLLATL TeMnepaTypy,
T0 6ymeT YBENWUMBATLCA OTHOCUTENbHAA BRaMK-
HOCTb Bo3Ayxa. [1py onpegeneHHon TemMnepatype
OTHOCWTESIbHAA BAaHHOCTb CTaHeT pasHoi 100
%. 31a TeMnepaTypa Ha3blBaeTCA TeMrepaTypon
TOYKM pockl. [nA oTpuuUaTesibHbIX Temnepatyp
CYLLIECTBYET CBOA TOUKA POCHI - TOUKa UHeA. Camo
onpefeneHne noacKasbiBaeT ofuH 13 cnocobos
OnpefeneHna BAaKHOCTY BO34yXa B HEKOTOPOM
obbeMe. HyHO Me[eHHO OXMarKaaTh KaKoi-To
NpeaMeT, KOHTPONMpYA ero Temnepatypy. Tem-
nepaTypa, Npy KOTOPOM Ha NpeaMeTe BO3HUKHET
BOfAHaA MEHKa CKOHAEHCMPOBABLUMXCA Moe-
Kyn Bofbl, byOeT paBHa TeMnepaType TOUKM Pochl
B [JaHHOM 06beme.

BbiparkeHuna [nA pacyeTa [JaBNeHNA HaCkILLEHHOro BOAAHOMO Napa Haf MoBEpPXHOCTbIO BOAb! Psw v ibaa Psi B 3aBUCMMOCTM OT TeMMepaTypbi:
In psw=-6094,4692T-1+21,1249952-0,027245552T+0,00001685339612+2,4575506 In T, ana T=0...100 °C
In psi=-5504,4088T-1-3,5704628-0,017337458T+0,0000065204209T2+6,12950271n T, ana T=-100...0 °C

Tabnuua 1. 3HaueHNA JaBNEHMA HACILLEHHOrO Napa Hag NoBepXHOCTbIo Boabl (Psw) v nbaa (Psi):

-50 3

6,453 3,924 43 38,38 27,65 -16 176,37 150,58
-49 7,225 4,438 -32 42,26 30,76 -15 191,59 165,22
-48 8,082 5013 -31 46,50 34,18 -14 207,98 181,14
-47 9,030 5,657 -30 51,11 37,94 -13 225,61 198,45
-4b 10,08 6,38 -29 56,13 42,09 -12 244,56 217,27
-45 11,24 7,18 -28 61,59 46,65 -1 264,93 237,71
bk 12,52 8,08 -27 67,53 51,66 -10 286,79 259,89
-43 13,93 9,08 -26 73,97 57,16 9 31025 283,94
-42 15,48 10,19 -25 80,97 63,20 -8 335,41 310,02
-41 17,19 11,43 -24 88,56 69,81 -7 362,37 338,26
-40 19,07 12,81 -23 96,78 77,06 -6 39125 368,84
-39 21,13 14,34 22 105,69 85,00 -5 422,15 40192
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-38
-37
-36
=
-34

Tabnuua 2. 3HaueHMA OaBieHUs HaCbILLEHHOMO Napa Haf MI0CKoW NOBEPXHOCTbIO Bofbl (Psw):

T A AT A
0 52 78

O © N o~ U B~ W N —

o

23,40
25,88
28,60
31,57
34,83

611,65
657,

706,4

758,5

814,0

8731

9359

1002,6
1073,5
1148,8
1228,7
13135
14034
1498,7
1599,6
1706,4
1819,4
19390
2065,4
21989
2340,0
2488,9
2646,0
28117
2986,4
3170,6

16,03
17.91
19,99
22,30
24,84

, °C
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
b
45
bé
47
48
49
50
3l

-20
-19
-18
-17

[ psw.A___[Tc

11532
125,74
136,99
149,14
162,24

93,67

103,16
113,52
124,82
137,15

3364,5 13629,5
3568,7 53 14310,3
37837 54 15020,0
4009,8 55 15759,6
42476 56 16530,0
44975 57 173324
4760,1 58 181678
5036,0 59 190373
5325,6 60 19942,0
9629,5 61 20883,1
59483 62 21861,6
6282,6 63 22878,9
6633,1 64 23936,1
70004 65 25034,6
7385,1 66 261754
77879 67 27360,1
8209,5 68 28589,9
8650,7 69 29866,2
ANVAl 70 311903
9594.,6 A 325638
10098,9 72 33988,0
106258 73 35464,5
11176,2 74 36994,7
11750,9 75 38580,2
12350,7 76 40222,5
12976,6 77 419234

Tabnuua 3. OTHocMTeNbHaA BNAHOCTL MPK OTpuLaTenibHoM TeMnepatype Wi

79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

455,21
490,55
528,31
568,62
611,65

437,68
476,32
518,05
563,09
611,66

436844
45507,1
473934
493448
513633
53450,5
556083
57838,6
601433
62524,2
64983 4
67522,9
701447
728508
75643 4
785246
814965
84561,4
877215
90979,0
943364
977958
101359,8

Ww=100p/psw, Wi=100p/psi, Yi=Ww(psw/psi), NonpaBoyHbIii KOIQHULMEHT K=pSw/psi. 3HAYEHWA NOMPABOYHOTO KOIDPULIMEHTA «K» MPU PA3NMIHON TeMne-

patype:

T.°C -0

-0 1

-1 1,010
-2 1,020
-3 -1,030
-4 1,040
-5 1,050
-6 1,061
-7 1,071
-8 1,082
-9 1,093

-10

1,104
1,115
1,126
1,137
1,148
1,160
1,171
1,183
1,195
1,207

-20

1,219
1,231
1,243
1,256
1,269
1,281
1,294
1,307
1,320
1,334

-30
1,347
1,361
1374
1,388
1,402
1,416
1,430
1,445
1,459
1,474

-40

1,489
1,504
1,519
1,534
1,549
1,565
1,580
1,596
1,612
1,628

V207777 i
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N3MEPEHME BNAHHOCTA

Tabnuua 4. 3HaueHnA abCconoTHOM BNIAXKHOCTM Fa3a C OTHOCMTESTbHOM BriaxkHoCTbIo o Boge 100 % npw

pasNuUYHOV TeMnepaType:

-50 0,063 -10
-49 0,070 -9
-48 0,078 -8
-47 0,087 -7
-bb 0,096 -6
-45 0,107 =
QA 0,118 -4
-43 0,131 =3
-42 0,145 =/
-41 0,160 -1
-40 0,177 0
-39 0,196 1
-38 0,216 2
-37 0,237 3
-36 0,261 A
35 0,287 5
-34 0,316 b
-33 0,346 7
-32 0,380 8
-31 0,416 9
-30 0,455 10
-29 0,498 "
-28 0,544 12
-27 0,594 13
-26 0,649 14
-25 0,707 15
-24 0,770 16
-23 0,838 17
-22 0,912 18
-21 0,991 19
-20 1,076 20
-19 1,168 21
-18 1,266 22
-17 1,372 23
-16 1,486 24
-15 1,608 25
-14 1,739 26
-13 1,879 27
=2 2,029 28
-1 2,190 29

30 70

2,361 30,36 196,94
2,545 31 32,04 7 205,02
2,741 32 33,80 72 213,37
2,950 33 35,64 73 221,99
3173 34 37,57 74 230,90
3,411 35 39,58 75 240,11
3,665 36 41,69 76 249,61
3,934 37 43,89 77 259,42
4,222 38 46,19 78 269,55
4,527 39 48,59 79 280,00
4,852 40 51,10 80 290,78
5,197 41 53,71 81 301,90
5,563 42 56,44 82 313,36
5,952 43 59,29 83 325,18
6,364 A 62,25 84 337,36
6,801 45 65,34 85 349,91
7,264 ) 68,56 86 362,84
7,754 47 71,91 87 376,16
8,273 48 75,40 88 389,87
8,822 49 79,03 89 403,99
9,403 50 82,81 90 41852
10,02 51 86,74 91 433,47
10,66 52 90,82 92 448,86
11,35 53 95,07 93 464,68
12,07 54 99.48 94 480,95
12,83 55 104,06 95 497,68
13,63 56 108,81 96 514,88
14,48 57 113,75 97 532,56
15,37 58 118,87 98 550,73
16,31 59 124,19 99 569,39
17,30 60 129,70 100 588,56
1833 61 135,41

19,42 62 14133

20,57 63 147 47

2178 A 153,83

23,04 65 160,41

24,37 66 167,23

2576 67 174,28

27,22 68 181,58

28,75 69 189,13
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N3MEPEHWE BJTAMXHOCTA

MpuMepbl pacyeTa

Mpumep 1.

3apauya. OTHocuTeNbHAA BarHOCTb Bo3ayxa npy Temnepatype 20 °C
coctaBnAet 55 %. OnpegenuTb ToUKy pockl BO3ayxa.

Pewenue. V13 Tabnumubl 2 aaBneHmne HacbILLEHHOro BOAAHOMO Napa npu
Temnepatype 20 °C pasHo 2340 Ma. Onpenensem napumanbHoe Aaene-
HWe BoAAHoro napa B Bosgyxe: p=ps(W/100)=2340x55/100=1287 Ma. 13

Tabnwmubl 2 HaxoamM Temnepartypy: 10,5 °C.

Mpumep 2.

3apaya. CHapym: T=-10 °C, W=100 %, B nomeLLieHum: T=20 °C. Yemy paBHa

OTH. BNAHOCTb B NOMeLLEeHNN?

Pewwenue. /13 Tabnuubl 2 HaxoamM 3Ha4YeHMe [aBNEHUA HACILLEHHOTO
BozAHoro napa PsH npu Temnepatype -10 °C. 370 fJaBneHne paBHO
napumasnbHoMy AaBMeHuWIo BOAAHOMO napa B noMeLlermm. 13 Tabnnupi 2

HaxoamM, Yemy paBHO [JaBfieHe HaCbILLLEHHOr0 BogAHoro napa Psn npu 20
°C B noMeLLeHmn. Wn=PsH/Psn*100%. Wn=286/2340%100 %=12,2 %.

CEHCOpr ONnA U3MepeHnA BNaxHOCTU BO34yXa

[nA onpefeneHna BNamHOCTM BO3OyXa Cylle-
CTBYIOT KaK MpAMble, TaK U KOCBEHHbIE METObI.
13 NpAMBIX MO*KHO NPMBECTW MeTof onpegese-
HUA TeMMepaTypbl TOYKW POChl N0 KOHOEHcaLuy
Ha 3epKarne. 310 04eHb TOYHbIA MeTof, Mo3BOSIA-
IOLLMIA M3MEPATb Marlble 3HAUEHWsA BMIAMHOCTU.
OnHako camu Mpubopsl -[OCTaTOMHO [0pOrve.
MeTon TpebyeT BpemeHW W HempucrmocobneH
AN KOHTPO/IA BbICTPbIX MPOLIECcoB. B ocHOBHOM
ero Mcnosb3yloT B nabopatopusx  AnA orpe-
[ENEHWA BNArHOCTU Cyxux rasos. CyluecTByer
TaKiKe  CrIeKTPOMETPUYECKUIA METOA  MPAMOro
roficyeTa MofeKyn Boasl B Bo3ayxe. Ho OH TakKe
He NOAXOAMT /1A MPOMBILLINEHHOTO MPUMEHEHNA.
Haubonee nonynsapHsIM METOAOM  M3MepeHus

ABNAGTCA NCUXPOMETPUYECKMIA, MO Pa3HULIe NOKa-
3aHWIA CYXOro v BAaHOro TepMoMeTpoB. Ho aToT
MeToZ TpebyeT YeTKo 3aAaBaeMoit MOCTOAHHOM
CKopocTW 06[yBa BRaXHOr0 TepMoMeTpa. bonb-
LLUMHCTBO Ke MCYXPOMETPOB MPOCTO KPEnATCA Ha
CTEHe W BEpUTb MM KOHEUHO e Henb3A. M 13-3a
HEKOHTPOAMPYEMO CKopocTW 0bdyBa W U3-3a
HEe[O0CTOBEPHOr0 M3MEepeHnA TemnepaTypbl BO3-
oyxa. befa B ToM, YTo oy NPUBLIKNM K 3TUM
npubopaM M CCbINAIOTCA Ha UX MOKa3aHWA, Kak
e[VHCTBEHHO BEPHbIE.

[nAa nNpov3BOACTBa 3MEKTPOHHBLIX [OaTYMKOB W
13MepuTenen OTHOCUTENBHOM BaXHOCTM Yallle
BCEr0  MCMOMb3YI0T  €MKOCTHbIE  MOSIMMEPHbIE

UYBCTBUTESIbHbIE 3M1eMeHTbI.  [laHHble  ceHcopbl
MpefCTaBAAIOT cobOM MOANOMKY C HaHECEHHbIM
HUMHUM  METanNM4YeckuM CnoeM, Cron nonu-
Mepa, Nerko afcopoupyioLLero Bnary, BepXHWM
MopUCTBIV Cnoi MeTanmnaaumu. Mpy n3meHeHnm
BIAMHOCTV MEHAETCA KaK TONLMHA MOnuMepa,
TaK ¥ €ero AM3NEKTpUYecKre napameTpbl, YTO
NPUBOAMT K M3MEHEHMI0 eMKOCTW ceHcopa. B
nocneaHee BpeMA BHYMaHME K 3TVIM CeHCopam
CWIBHO BBIPOCAO, TaK KaK MOABWIACH BO3MOMK-
HOCTb CO3AaHMA AATYMKOB C LUPPOBLIM BbIXOAOM
C YKe 0TKanMOPOBaHHbBIM BbIXOAHBIM CUTHAMOM.

OcobeHHoCTH NMPUMEHeHnA VI3MepVITeJ'Iel‘/’I BIaXKHOCTK BO3yXa C EMKOCTHbIM YyBCTBUTEJIbHbIM 3J1EMEHTOM

K comaneHunio, eMKOCTHble —YyBCTBUTESIbHbIE
3MeMEHTHI pearvpyioT He TOfbKO Ha BMIaMHOCTb,
HO ¥ Ha BOMbLUMHCTBO HEMHEPTHBIX ra3oB, YTo
MPVMBOAMT K [OMOSHWTESNBHOM  MOTPELUHOCTH,
a 4acTo W K MosHoM ferpajauuu ceHcopa. Mpu
ANUTENIBHOM HaXOMOEHUM CEHCopa Mpu BbICO-
KO BarKHOCTM ero HeobXoMMO MPOCyLLIMTb NpK
MOBLILLEHHO TeMMepaType Mo MeToauKe, Npeao-
CTaB/AEMON 13roToBuUTENEM. [ToNIMMEp He MoXeT
pabotaTb MpU BLICOKOM TeMmmnepaType, OrpaHu-
uMBasf [ManasoH WCMoMb30BaHUA U3MEpUTENs.
Henb3A [oMycKaTb KOHOEHCALMM BRaryt Ha uyB-
CTBUTESIBHOM 3/IEMEHTE, TaK KaK 3T0 MpUBEAET K

KOPPO31M TOHKOMMIEHOYHOM CTPYKTYpbI CEHCopa.
CeHcop HeobxoaMMo 3alMLLaTL OT BO3AENCTBUA
COMHEYHbIX Ny4yei, KacaHWA pyKaMmu, pasfny-
HbIX 3arpA3HEHW. VIMEHHO CeHcop BRarHOCTU
onpefenAeT TexHU4YecKre napameTpsl W CPOK
CIybbl M3MepuTENA BRamHOCTU. [lo3Tomy TaKk
Ba*KHO, UTOObI CEHCOpbI ObINM B3aMMO3aMeHAEMbI.
AMEHHO MO3TOMY MEMKMOBEPOUHBIA  MHTEpBAN
ONA  U3MEpUTENen BNaXHOCTM paBeH BCEro
ofHoMy rofy. Jlydllee 3HaueHwe abconioTHOM
NOrpeLUHOCTV ANA U3MEPUTENA BAAKHOCTU Mpo-
MbILLSIEHHOMO MPVYMEHEHWA Ha cerodHA, 310 +2,0
%. HeobxooMMO MOMHWTb, YTO OTHOCWTESbHAR

BMIAKHOCTb BO3MyXa MO OMPEedeneHnio 04eHb
CUNMbHO 3aBUCUT OT TeMnepatypbl. KonebawwA
TeMmnepaTtypbl BO3ayxa no 06beMy noMeLLeHna B
+1 °C MoryT npuBoAmMTb K KonebaHuAM oTHoCK-
TeNbHOM BNarHoCTV B +5 % 1 bonee. Ecnm 3umMoit
Balll 3MEKTPOHHbIA FUFPOMETP MOKa3biBaeT OTH.
BnamHocTb B 7 %, a ncvxpometp — 30 %, To 310
OTHIOZb He 03HAYaeT, YTo MMrPOMETP CroMarcA.
Tak 1 ecTb. [IpocTo CHUMUTE CO CTEHbI MCUXPO-
METP ¥ MOJIOMKMTE NoAanbLue B LUKag.

t?ﬂ" r77i} © KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA



2.1.1 Usmeputenb teMnepatypbl UTS-T «TepMut»

M3meputens Temnepatypbl LmdpoBoi nepeHocHon UTS-T «TepMUT» NPUMEHAETCA B MULLLEBOM MPOMBbILL-
JIEHHOCTM, CENTbCKOM 1 KOMMYHaJTbHOM X03AMCTBaX, MaLLMHOCTPOEHWUM, Ha XeNe3HO[0POXHOM TpaHcrnopTe
1 Apyryx 0TpacsiAaX NPOMbILLIEHHOCTM.

NT5-X-X-X
TC - TepmoconpoTviBeHmne Tun Bxona
TN - TepMonapa
50M, XK(L) Hex
Cnocob
1 - KecTKoe KpenneHue K Koprycy MOLKNIOYEHA AaT4mKa

2 - rbKMM Kabenem

« 3afaHune BpeMeHM OTKAIYeHMA NuTaHmA S C. ... 60 MuH,;
+ B03MOMHOCTb I0CTMPOBKM MOJb30BaTENEM;

« VHaunKaumA paspAna batapei, Boixoda 3a Npefensl AvianasoHa vamepe-
HUA, HEMCMPaBHOCTM TepMonpeobpasoBaTena.

Onucanwme npnbopa

N3meputens Temnepatypbl UTS-T «TepMuT» npefHasHadeH onA w3me-
PEHUA TemnepaTypbl TBepAblX, ra3006pasHbIX, HUOKVX U ChiMy4nx cpeq,
TemnepaTypbl NOBEPXHOCTV TBEPAbIX TEN U T. [,

[atumk nprcoemHAETCA K LMPOBOMY TEPMOMETPY MOKMM KabeneM nim
YKECTKMM KpEMyIeHVEM.

Tepmonpeobpasosatenu ana UT5-T No KOHCTPYKTMBHOMY WCMOSMHEHWIO
[ENATCA Ha TpU BMAaa:

1. TKH1 — c KabenbHbIM BbIBOOM, 30HA MOTPYHKHOM;
2. TBHK1 — BCTPoeHHBIN B KopMyc Np1bopa, 30H MOrpyHHOM;
3. TKN1 - c KabenbHbIM BEIBOAOM, NOBEPXHOCTHBIIA.

HOHCTpYI-(TMBHbIe UCNOJIHEHUA N TEXHUYECKUE XapPaKTEPUCTUKN

[uanasoH nsmepenus, C I'Iorpeumocn % Paspemalomaﬂ cnocobHocTb

-30..+160
XK(L) -40...+600 0,5 1 ,0

« Temnepatypa aKkcnayataumm: +5...+55 °C « [abapuTHble pa3mepsbl 140%73*27 Mm

Tepmonpeobpa3sosatenu gna UTS-T

D,ManasoH [unametp OnuHa
R T CEETE - 30HA3, MM 3043, MM
TKHK1 40

50M -30..+160
. ‘_ P -l 0400 120; 200; 300; 400
=

TBH1 ‘ , E_ﬁ 50M -30..+160 4,0 120; 200; 300; 400
Vv b
/ o —— -

TKM m XK(L) 40...+600 3,0 200

« Knacc ToyHocTM TepMonpeobpasoBarte- « CranpapTHad anviHa kabenA anA BbiHOC-  « [lpuMep 0603Ha4eHna gatimKa npu
neit: B - gna 50M; 2 — gna XK(L). HbIX gatumKos - 1,0 M. 3aKaze: TKHK1.50M.4x120.1,0
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N3MEPUTENW / U3MEPUTENIA TEMINEPATYPbBI MEPEHOCHBIE

2.1.2 VIamMeputenb TeMnepaTypbl NOBEPXHOCTH
undposon nepeHocHon UT5-n/n-HK[

(penbcoBbIv TEPMOMETP)

lpeaHasHaueH An1s U3MepeHus TeMnepaTypbl OBEPXHOCTY CTajlbHbIX MAaCCUBHBIX M3LeNUiA (TOfLLMHOI He MeHee 6,0 MM 1 MUHUMaTb-
HbIMK pa3mepamu 30x30 MM2), B TOM YKCIe XeNe3HOLOPOXKHbIX PebCoB, OYKC BaroHOB, METa/IMYECKMX EMKOCTEN, TpY6 60sbLLIOr0
[vameTpa v T.4.

+ Lindpooit cBeToamnoaHbIM MHOVKATOP + BcTpoeHHbIN fatymk TeMnepatypel + /HavKkauma paspAga akkyMynAaTopa,
MO3BOJIAET MPOBOAUTL U3MEPEHUA Temrie- MOBEPXHOCTM C MarHUTHBIM [IEpHaTesNeM; HeWCrPaBHOCTU JaTymnKa;

paTypel B TEMHOE BPEMA CYTOK; « VIHOMKaLMA MOMEHTa yCTaHOBIIEHIA « TPOYHIA repMETUYHBIt KOpNyC.
PacLUMpeHHbIN AvanasoH TeMnepaTypbl TemnepaTyphl;
3Kcnnyataumm ot -40 go +50°C;

u:
JMemem

b Ton,
sy, /n\)K”ZPaTyph i

A BHeceH B ['ocynapcTBeHHbIV peecTp cpeacTs u3MepeHuin Poccuickon Oepepaumm nog N® 44386-10 ot 07.07.2010 .

TexHu4eckne XapaKTepUCTUKN

[lnanasoH 13MepeHua (3KcnnyataLmm) -40..+80 °C (-20..+50 °C)

MorpeLuHocTb +1,0°C

[nckpeTHocTb 01°C

VHepLMOHHOCTL 90 ceK

lpopomHKUTENbHOCTL HenpepbIBHOM paboThl 10 pa3pAaKM 64 (1000 UMKNOB U3MEpPeHWIA)

Tvn TepMOYYBCTBUTENBHOMO 371EMEHTA Pt1000

[abapuTHble pa3mepsbl 92 x 58 x 33 MM

Macca He 6onee 0,18 Kkr

[JononxutensHo KomnneKTyetca cyMKol AnA NepeHOCKM 1 3apAAHBIM YCTPOMCTBOM

na YMEHbLLIEHMA BPEMEHN N3MEPEHMA MECTO KaCaHWA aT4MKa TeMnepaTypbl PEKOMEHOYETCA NpeaBapuTesibHO CMOYUTL M HAHECTU Ha
HEero HeMHOro mMacna.



2.1.3 Nameputens Temnepatypbl UT-7

N3MEPUTENI / U3MEPWTENIA TEMMEPATYPbBI MEPEHOCHBIE

(TepMOMETP-LLYN L(GPOBOM NEPEHOCHOA)

MpeHa3HayeH ANA M3MepeHWs TeMrepaTypbl ra3006pasHbiX CPef, MUOKMX U ChiMyuux Cpefd B 3aBUCMMOCTU OT KOHCTPYKTUBHOIO
MUCMONHEHNA.MOXET UCMONb30BaTbCA [ANA KOHTPONA Temmnepatypbl achanbto-6UTYMHOM CMecu Mpu CTPOUTENbCTBE AOPOr, YIIf,
3aMOPOMKEHHOTO MACa B XONOAMIbHBIX KaMepax, TenoHocuTena B cucteMe HKKX, TeMnepaTypbl Bo3ayxa M HearpeccuBHbIX ra3os,
TeMrepaTypbl B TepMOKaMepax, U3MepUTEsTbHbIX LUKahaXx, XONoANIbHIUKaX U T.0,

OnucaHue npubopa

Becb mpubop pasmelLi@eTcA B pyuke Tep-
MonpeobpasoBatena.  30HO Kpenutca K
py4Ke NP1 MOMOLLM MacCKBHOMO draHua ¢
YrAyONeHNAMM N7 GUKCALMM OT KpyYeHUA.
Kak pe3ynbraT- BbICOKanA MexaHWU4ecKast
MPOYHOCTb NPMBOPA B LIENIOM W MecTa 3aKpe-

TexHUYEeCKME XapaKTePUCTUKM

UT7-X-X-X
K — ONA HUIOKUX U Chiny4nx cpeq VicnonHenme fatumka I
B — [NA ra3006pa3HbIX cpef
4 5; 6 —K; [nametp 30403, MM
3-B
120; 200 -(23)
120; 200; 300 - (@4) [nuHa 30403, MM
400; 600 - (@5)
800; 1000 - (26)

Mpnbop
M3roTaBMBaeTcA ¢ anvMHon 3oHaa ao 1000
MM, @ N0 cneupansHoMy 3akasy 1 go 2000
MM. Mprbop HEMPUXOTIMB U 0YeHb YI06eH.
lMoMeLLiaeM 30H[ B KOHTPOMMPYEMYIO Cpeqy,
Yepes HeKOTOpoe BpeMs, Heabxoaumoe aA

MneHnAa  30HAOa, B 4aCTHOCTW.

OtcyTcTByie Kaben

[pouHbIn Kopnyc

ApKuiA CBETOAMOAHBIA MHOMKATOP
Bbicokan TauHocTb

« PaclumpeHHbii vanasoH Temneparypsl
3KCrnyaTaumum

lpocTan tocTpoBKa
ABTOMaTM4ECKOE OTKIIOHEHME NUTaHUA

YCTaHOBMIEHNA MOKa3aHWI, HamVMaeM Ha
KHOMKY, HaXOAALLYIOCA Ha TOpue pydku W
BMAMM Pe3ynbTaT M3MepeHUA Ha MHOMKa-
Tope. [larKe B MOJHOM TeMHOTe paboTaTh C
NpMBOPOM NErko 1 yaobHo.

[nana3oH u3mepeHa
MorpeluHocTb
Pa3peLuaioLLian cnocobHoCTb
HanpsAreHue nutaHna

Tvn aneMeHTa NUTaHNA

Tvn TepMO4yBCTBUTE/IbHOIO 3/1IEMEHTa

-50..+200 °C

-40..+100 °C

+(0,5 +0,0025t)°C, Ho He bonee +0,9°C

[POAOHKMTENBHOCTH HEMPEepbIBHOM PaboTbl [0 Pa3pAaKM

Temnepatypa sKcnnyaraumm
[abapuTHble pasMepbl
Macca

0,1°C
15B
LR1
Pt1000
43y

-40...+50 °C (orpaH14mBaeTCA Mana3oHoM 3KCMyaTaLmm 371. MUTaHKA)

Kopnyc: gnvHa 110 mm, grametp 31 M

He 6onee 0,18 Kr

Katanor npoaykuwmn 2016
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N3MEPUTENW / U3MEPUTENIA TEMINEPATYPbBI MEPEHOCHBIE

2.1.4 V3meputens TeMnepatypbl nepeHocHou [T-8
(I'IOBbILIJeHHOIZ TO‘—IHOCTM)

Mpr6opbl NPUMEHSIIOTCA B MULLEBOM MPOMBILLIIEHHOCTY, CENbCKOM U KOMMYHaIbHOM X03AICTBaX, MaLLMHOCTPOEHMM,
3/IEKTPOHHOM M NPUBOPOCTPOUTENLHOM MPOMBILLNIEHHOCTM, HedTera3oBoi OTpac/M M OPYrux OTPaciAX NPOMbILLSEH-

HOCTW, NPU Hay4HbIX NCcnenoBaHUAX.

IT-8-X/X-X

TMn Bxoaa 1-ro KaHana

Pt - Pt1000

K — TepMonapHbi XA(K)

TS — TepMocopoTveneHme (50M, 10001, Pt100)
S,R = TNN(S), TNN(R)

Tc — [ATYMK BCTPOEHHBIN

Pt - Pt1000

K — TepMonapHbI XA(K)

S,R = TNMN(S), TNN(R)

TUN BX0AA 2-T0 KaHana

Thermocouple Meter

G1, 62, G3, G4, G5, Gé

| KOHCTPYKTMBHOE MCTIOfHeHVe

LInpokwit onanasoH TemnepaTypbl 3KC-
nnyatauwm ot -40 °C

[lBa kaHana M3MEPEHNA
BbicokaA TouHoCTb

Huzkan [ONOSHUTENIbHAA TeMnepaTypHan
NorpeLIHoCTb

[wvana3oH n3meperma ot -200 go +1700 °C

3apaHue nopora 38yKOBOW ¥ CBETOBOM
CUrHanMsaumm

3anoMmHaHne MaKc. M MUH. 3Ha4eHui

MopKnioyeHVe AaTYMKOB Yepes CoeanHII-
TENM

ApKK1 6ONbLLUIOK CBETOAMOOHBIN UHOW-
Katop
Bo3morHOCTL N0b30BaTENBCKON

I0CTMPOBKY C [JaT4YvKOM 6e3 HapyLUeHVA
33BOACKOM HaCTPOMKM

Hanvume WwwpoKoro accoptmMeHTa garim-
KOB, COEZIMHUTENbHbIX Kabenen

[MpOYHbIN, FEPMETUYHBIA, C MPOPE3NHEH-
HbIMX BKNafblLLI@Mu Kopryc

BHeceH B ['0cygapCcTBEHHbIN peecTp CPeacTs M3mepeHuii Poccuiickon
Oepepaumn nopg N2 56749-14 o1 06.03.2014 .
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OnwucaHue npubopa

Cepua nameputenei Temnepartypsbl IT-8 Brnioyaet
B cebA BoceMb MpUOOPOB C PasfMIHOM KoMOM-
HaLmel TVMOB BXOAOB, TUMOB KOHCTPYKTWUBHOIO
VMCMOMHEHNA W PACMONOKEHNA COeAVHUTENEN.
Bbl Bceria cMoxKeTe HaiTi npubop, onT1ManbHoO
NOAXOAALLMIA MO BaLLM 3afayu. YuuTbIBaA, 4To
M3MepUTeNN MOMyT 3KCTyaTpoBaThCA B Aua-
na3soHe Temnepatypsl 0T - 40 (50)°C go + 55°C,
cBefjeHa K MVHUMYMy [JONONTHUTE bHaA Temnepa-
TypHaA NOrpeLLHoCTb.

Tunbl coeguHUTENEN

R — Kpyrblid repMeTUYHbIA COeaeHUTENb, 4-X
KOHTaKTHbIM, 30/I0Y4EHHbIE KOHTAKThl, CTEMeHb
3awmThl P65, npvmeHAeTcA AnA TMNOB BXoda:
Pt1000, TS (50M, 100, Pt100).

TexHu4eckme XapaKTepUCTuKn

N3MEPUTENI / U3MEPWTENIA TEMMEPATYPbBI MEPEHOCHBIE

bnaroaapa NoBbILLEHHOM TOYHOCTU M3MepUTENEN,
MOrpeLUHOCTb M3MepPeHKA TeMnepaTypbl onpeae-
NAETCA B OCHOBHOM MO/K/IOYAEMbBIM [1ATYMKOM.
TakunM 06pasoM, U3MepuTenn MoryT pabotath C
HECKOMbKMMM aTuvkamu. [pu HeobxoamMocTy
MOHO MPOBECTV I0CTUPOBKY M3MEPUTENA C KOH-
KpeTHbIM [aT4MKOM B HE0bXO[VMOM [Marna3oHe
13MepAeMbIX Temnepatyp. lpu 3T0M 3aBoAckue
HaCTPOIKM M3MepUTENA 0CTaIOTCA HEM3MEHHbBIMU.

L2 — nnockuit, [BYXKOHTAKTHBIA COEAMHWTENb
LA TepMONap TMa MUHM: 3eM1eHbIN, HeNTbii —
ANATWNa BXofa K, opaHreBbI — [iN1A TMNa BXoAa
SR (TNN(S), TNN(R)).

C “3MepuTENAMM NpeiaraeTcs LWMPOKMIA accop-
TVMEHT [aT4/KoB, MO3BOMAIOLLUMX MPOBOAUTL
KOHTPOSTb PA3/INYHbIX 0O HEKTOB.

C wv3MepuTensAMM npefnaraetcA Habop coe-
OVHUTENbHBIX M YIUIMHATENBHLIX  Kabene,
Mo3BONAIOLLMX MOAKMIOYATb K U3MEpPUTENIO CTa-
LIMOHAPHO YCTaHOBMEHHbIE [aTuMKKM, a TaKwe
YBEMUMBATb ANMHY Kabensa faTumKa.

L3 — nnocKuiA, TPeXKOHTAKTHbIA CoemuHUTENb
IR TepMOCOMNpOTVBIIEHWIA,  6enoro UBeTa, /A
Tmnos Bxogos: Pt1000, TS (50M, 1001, Pt100).

Tabnuua 1. YcnosHoe 0603HayeHue npunbopa, COOTBETCTBYIOLLME EMY TUMbI BXOAA, AMaANa30Hbl U3MepEHUI

TeMnepaTypbl, Npefenbl 4onycKaeMomn abcomioTHOM 0CHOBHOWM NMOTPELLHOCTM

Npepensl gonyckaemom

YcnosHoe [nanasoH ~ o Tun KoHcTpyKTHBHOE
Tun Bxoga o abCcoNIoTHOM OCHOBHOM
obo3HaueHue n3Mepehus, °C o coeavHuTens WcnonHeHue
norpeuHocty, °C
1 Pt1000 -200...+800 +(0,2+0,001T%) Rumm L3
1 IT-8-Pt/Tc G1wnm G2
2 BCTPOEHHBIN -40..455 +1,0 -
1 K -50..+1200 +(0,5+0,0005T*) L2
2 IT-8-K/Tc G3
2 BCTPOEHHBIN -40...455 +1,0 -
MporpaMMypyembiii
50M -100...+200
1 +(0,2+0,001T*) Rumm L3
3 IT-8-TS/Tc 1001 -200...+800 61 v G2
Pt100 -200...+800
2 BCTPOEHHBIN -40...455 +1,0 -
MPOrpaMMIMPYEMBIIA
50M -100...+200 .
4 |T-8-TS/SR J 100n -200...+800 t(U'ZJrD'UU‘lT ) i G5
Pt100 -200...+800
2 S,R -50...+1700 +(0,5+0,0005T*) L2
MPOrpamMMUPyEMBIN
50M -100...+200 "
5 IT-8-TS/K 1 100mn -200...+800 +(0.2+0,001T") R G5
Pt100 -200...+800
2 K -50...+1200 +(0,5+0,0005T*) L2
1 Pt1000 -200...+800 +(0,2+0,001T%) L3
6  IT-8-Pt/Pt G6
2 Pt1000 -200...+800 +(0,2+0,001T*) R
1 gpgpa”““pye“"'” -50..+1700 +(0,5+0,0005T*) L2
7 IT-8-SR/SR - - G4
2 gp;rpaMM“pVEMb'” -50...+1700 +(0,5+0,0005T) L2
1 K -50...+1200 +(0,2+0,0005T*) L2
8  IT-8-K/K Gk
2 K -50...+1200 +(0,2+0,0005T*) L2

Mutanue — yeTbipe anemeHTa TMNa AAA HanpArerviem 1,5B.

[ononHuTenbHas TemnepaTypHas norpeLHocT Npubopa, Bbi3BaHHaA M3MEHEHMEM TeMMepaTypbl OKPYHKaloLLel cpefbl B paboyeM Ayana3oHe 0T HOMUHaSb-
Horo 3HaveHma nioc 20 °C — He 6onee +(0,1+0,0006T) °C Ha Karasle 10 °C M3MeHeHVA TeMMePaTypbl OKPYHHaloLLEN cpedbl.
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N3MEPUTENW / U3MEPUTENIA TEMINEPATYPbBI MEPEHOCHBIE

Pa3speLuaiowas cnocobHocTb npubopa:

a) AnA KaHana ¢ Tunom Bxoaa — Pt, TS:

+ B AmanasoHe ot MuHyc 200 go muHyc 100°C - 1,0°C;
« B AuanasoHe ot MuHyc 99,9 go nnioc 800°C — 0,1°C;

6) onA kaHana ¢ Tunom Bxoaa — K, SR:

« B AmanasoHe ot MuHyc 50,0 go nnioc 999,9°C - 0,1°C;
« B gmanasone ot natoc 1000 go nnoc 1700°C - 1,0°C.

Bpemsa HenpepbIBHO paboTbl 0 CMeHbI aieMeHTa nuTaHua +200u.

YcnoBHoe 0603HaueHWe TepMo-
npeobpasoBatenen ConNpoTMBIEHUA
ona IT-8:

CepBucHble GyHKLMM

+  3anoMMHaHKe MaKCUMasnbHOr0, MUHUMAsBHOO 3HAYEHWIA;

+ 3BYKOBaA, CBETOBAA CUrHANM3aLMA 0 BbIX0e 3a 3adaHHbI NOpor;
+ B03MOHOCTb KOPPEKTUPOBKM CBMIa M HaKNOHa XapaKTePUCTUKM;
+ ABTOMaT4ecKoe oTKMIoYeHVe NTaHuA Yepe3s 1...60 MUH,;

« [IMarHocTVKa COCTORHMA 31EMEHTOB NMUTaHUS;

+ ABTOMaTMYECKMI NEPexos B 3KOHOMUYHBIN PEHUM.

CxeMa nogknioyeHus TepMonpeobpasoBatenen conpotusnenus ¢ HCX:
Pt1000 - gByxnpoBogHas;
Pt100, 50M, 1000 - TpexnpoBogHan.

YC/I0BHOE 0603Ha4eHWe TepMonpeobpasosatesia
B COOTBETCTBUM C Tabnuuen 1

TCM(I'I)r—H)SX—X—X—X—X—X—X

HCX (50M; Pt100; Pt1000; 1000M)

AvaMmetp 30HAa, d,MM

ILnuHa Kabens, L, M

[nmnana3soH paboumnx Temneparyp, °C

knacc gonycka — A; B; C no FOCT 6651-2009

|
|
‘ [NMHa 30HAa, £, MM
|
|
|

Tabnuua 2. Tepmonpeobpa3soBatenu conpoTtmenenuna ansa IT-8 ¢ Tunom Bxopa Pt, TS

[vanasoH pa6oueit Temnepatypsbi -50... +180 °C

PucyHok
©

!
1
4
GCMPOEHHbIL No2pyHCHOL
!
1
(
BCMPOeHHbIU B030YWHbIL
R\
©
ﬁ } ‘:E
L { J_ 65 L |
¢ KabeneM nozpyxcHoli
™
e — -
( m L |
¢ KabesieM noapyarcHol ycuneHHsll
~
\a‘ S
i =0
‘ { 5 l
C Kab nozpyarcHoli ¢ 2ep. pazbeMoM

)
| ﬁ T
{ m L

C Kabe nozpyxcHoli ¢ 2ep

AR

Kopnyc 6 8ude 2u/Tb3bl

pa3beMoM ycl

20

BHeceHbI B ['ocynapcTBeHHbIN peecTp cpeacTB M3MepPeHun
Poccwitckon ®epepaumm no N2 51307 ot 21.09.2012 1

Knacc ponycka gna 50M — B; Pt100, Pt1000, 100 - A,B.

O6oanauenme | Mo Avametp flnuHa 30Hp3,
o0603HaueHue| 30HAa, MM, d MM, |
20 100

[nuHa Bpemsa
Kabens, HCX peaxuumm,
M, L c
30

- 50M Pt100 Pt1000
50
- 50M Pt100 Pt1000 60,0
50M Pt100 Pt1000 30

50M Pt100 Pt1000 1001 70

1,0; 2,0;
40
50M Pt100 Pt1000 1001 9,0
50M Pt100 Pt1000 30
50M Pt100 Pt1000 1001 7.0
10
50M Pt100 Pt1000 1001 90
70
1'%'& 50M Pt100 Pt1000 1001
' 9,0

K1K-BN RTX-K1.d.l
30 120,0;200,0; 300,0
K11-BB RTX-K1AdL 30 50,0; 120,0; 200,0
20 100,0
40 120,0; 200,0; 300,0
K1M-KN  RTX-K1Pd.LL
50 500,0; 800,0
20 100,0
— 40 120,0; 200,0; 300,0
KRR ipodiL
50 500,0; 800,0
40
K2-Kn RTX-K2.XL 60,0;80,0; 100,0
50
V207777 i
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N3MEPUTENI / U3MEPWTENIA TEMMEPATYPbBI MEPEHOCHBIE

YcnoBHoe 0603HaueHne TIM.XA(K)-KXX-X-X-X-X-X
o yCroBHOE 0603Ha4eHe TepMorpeobpasoBaresa )

TepMOI'Ip806paBOBaTeJ'IeVI XA(H) B COOTBETCTBYUM C Tabauuent 1

aonsa IT-8:

anameTp 3oHga, d MM

[NWHa 30HAa, £, MM

pabouuii cnait: U — usonmposar; H — Hensonuposak;

‘ \
|

\

| |
‘ LOnvHa Kabens, L, M }
‘ \
|

|

]

[nuana3soH paboumx Temneparyp, °C

[unanasox

Cneu. [nametp 2 Bpemsa
0603Have- paboyen
e 0603Ha- 30HAQ, Temnepa- peaKuuu,
YyeHue MM, d Typel, C c
! RTK- 1.0, 20;
I [ @HJ Knp oo - - i Ho -40..+800 30
2ubKuli
| H -40...+800 50
| —, 3= e BT 200,0 4000 -
BCMPOeHHbIL No2pyHcHol 4 -40..+600 7.0
= 8= RT-
1 \ —— - — -
L 7 _Eﬁ K1-BB KIAXdL 3,0 200,0 400,0 H 40...+800 30,0
GCMPOEHHbIL B030yUIHbIT
|
_ p— 1,6 200,0 30
_.:'I"]. \\\\\\\\\\\\\\\\\: ) K1-Kn KT;E [|_ 20 " -50..+800
¢ KabernieM nozpyarcHoli d 32 100,05000 5.0
- o
( D) RTK-
= — K1-Kno KIPTdLL 32 100,0 300,0 2,0 " -50...+250 10,0
c Kabi nopyaicHoli ¢ gmop 'MOGLIM L L i 25
nNoKpeimueM
RTK-
Kn KIS.L = = 2,0 H -50...+400 60,0
1N0GEPXHOCMHbI

|-|pl/l HeobxoaMMoCTK M3MEpPUTENIb MOXET BbiTb YKOMM/EKTOBaH YATMHUTENIbHLIMU NN COEANHUTEIbHBIMU Kabenamu. Kabenm YOMHUTENbHBIE NPeaHasHaqeHb!
[ONA yBENM4eHMA pacCToAHNA OT U3MEPUTENA 10 TepMonpeo6pa3OBaTenH, a TaKke 4717 NCNob30BaHMA BCTPOEHHbIX TepMonpeo6paaoBaTenel7| ncnonHeHnin BI1,
BB B KauecTse KabesbHbIX(BbIHOCHBIX). Kabenv coeamHmTenbHble npeaHasHa4eHbl AN NOAKMIHEHNA K U3MepUTeio [T-8 BHeLwHwMX TepMonpe06paaoBaTenel7|,
B TOM 4nCrie CTaUMOHapHO YCTaHOBIEHHbIX Ha obbeKTe.

Tabnuua 4. Kabenu yonuHutenbHble

KoHcTpyKTHBHOE McnonHeHne [na TepMonpeobpasoBarenei DnuHa, Kabens, M

CK1-K ZJd——2 1,0;2,0;4,0

C1-2 = :::ZE COMPOTUB/EHNA 1.0;2,0; 4,0
€2-2 B :{K COMPOTMBEHMA 1,0

Tabnuua 5. Kabenu coegeHuTenbHble

063HaueHne KoHcTpyKTHUBHOE UCTONHEHUE [nAa TepmonpeobpasoBarenei [nuHa, kabens, M

s == ==
C1-1 g% [———————= COMPOTVBIEHNA 1,0:2,0; 4,0
C2-1 B e COMPOTMBIIEHMA 1,0
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2.2.1 TepMorurpometp UT3-TP «TepmuT»

TepMOrurpoMeTp MOMET NMPUMEHATLCA B MULLEBOIN U CTPOUTENLHOWM
MPOMBILLSIEHHOCTH, B KOMMYHAIbHOM U CEMIbCKOM X03AWCTBAX U ApYrux
oTpacnsix.

UT5-TP-X

3 Vcnonerme o cnocoby
1 — AaTyMK BCTPOEHHbIN MOAKMIOYEHNA [aT4MKa

2 — [aTyMK BbIHOCHOM

+ 0nHoBpeMeHHoe 0TobparKeHue Ha MHAVKATOpe TepMOrvrpoMeTpa
3Ha4eHWi1 TeMnepaTypbl Y OTHOCUTESTBHOM BIa*HOCTM

+ 3HeproHe3aBvcKManA NaMATb Ha 30 3HaYeHUI
[pocTan locTrpoBKa
+ MHovKauma paspaga batapem

Onucanue npubopa

[vrpometp (Tepmorurpometp) WT5-TP npedHasHayeH AnA WM3MEpeHUA TeM-
nepaTypbl M OTHOCUTENILHOM BNAXKHOCTV BO3[yXa B MWAbIX, CKMAACKMX W
MPOM3BOACTBEHHbIX MOMeLLEHNAX. VI3MepeHHble 3HaueHMs 0TobparKaloTcA Ha
UMdPOBOM MHAMKaTOpe nprbopa.

JlononHuTtenbHble BO3MOXHOCTY:

« obecneymBaet MHOWKaUWIo Npun O6prBe 1 KOPOTKOM 3aMblKaHM OATHNKOB;

* MEET 3MIEKTPOHHbIN apX1B eMKOCTbIO 10 30 M3MepeHHbIX 3HaUYEHIA TeMnepa-
Typbl M OTHOCUTENBHOM BaHHOCTY;

+ 06eCneYvBaeT MHAMKALMIO CHUMHKEHNA HanNpAXEeHNA NMTaHNA N3—3a pa3pAna
3JIEMEHTOB MUTaHUA,

+ CHabMeH DYHKLVEN aBTOMATUYECKOr0 OTKMIOYEHWA NTaHUA B TeueHne 10 MU H
nocne nocneaHero HaxaTuA 0fJHOM U3 KHOMOK YNpaBNeHuA.

TexHUYeCKUNe XapaKTePUCTUKM
ﬂV]aI’Ia3OH M3MepeHna

[lorpeLLHoCTb M3MepeHuna
P P « BnamHoctn: 3,0 %

/IHepumMoHHOCTb He bonee 2 MUH.
BpemaA HempepbIBHOM paboTbl 40 CMeHbI 371EMEHTOB MUTaHMA 300 u.
Temnepatypa aKcnyaraumm +9..+95 °C
[abapuTHble pa3Mepbl 140x73x27 MM

1 8 V2EX 117710

« Temnepatypsl: 1,0 °

« Temnepatypsl: -30...+85 °C
* BakHoCTL: 5...98 %

C

KOHTPOJTbHO-UIMEPUTE/IbHbIE [TPUEOPbLI M ABTOMATUKA



N3MEPUTENW / TEPMOTUIPOMETPbI

2.2.2 Tvrpometp IT-8-RHT

I'vrpomMetp IT-8—RHT npepHa3HayeH anA U3MepeHMA OTHOCUTENBHOM BNAXHOCTM BO3MyXa M TeMMepaTypbl B ¥UbIX, NPOM3BOA-
CTBEHHbIX, CKNafCKUX MOMELLEHUAX, @ TaKMKe Ha OTKpbITOM Bo3ayxe (CBoboAHOM aTMocdepe) C BO3MOMHOCTLIO 0JHOBPEMEHHOIO
M3MepeHWA TeMnepaTypbl pasfiNiHbIX 06LEKTOB B LUMPOKOM AMana3oHe U C BbICOKOM TOYHOCTBIO.

IT-8-RHT-X
1 — MOBbILLEHHOM TOYHOCTK 4]

2 — HOpPMaJlbHOM TOYHOCTH

POV WU WY Y T T

R O

« LLnpoKuit [anasoH TemMnepaTypbl 3KChyaTaLmm
-40°C...+55°C;

« [1ononHMTeNbHbI AaT4MK TeMMepaTypbl;
+ BbICOKanA TOUHOCTb M3MEpEHN;

« Hw3kan gononHuTenbHaA TemrepaTypHaA norpetl-
HOCTb;

+ ApKui 60MbLLIOK CBETOAMOAHBIN MHAMKATOP;

+ B03MOMKHOCTb NO/Ib30BaTENLCKOM H0CTVPOBKM €3 Hygrometer
HapyLUEeHWA 3aBOACKOM HAaCTPOMKYL;

. I'IpqubuZ, FepMETI/Il-IHbIVI, C NPOpPe3nHeHHbIMI BKNa-
[ObllliaMun Kopnyc.

OnucaHune npubopa

OTAnMUNTENBHOM 0COBEHHOCTBIO HOBOrO TEPMOMETPa — MMUrpoMe-
Tpa noptatieHoro |T-8-RHT oT 60MbLUIMHCTBA aHanoroB ABMAETCH
Hannume gononHutensHoro Bxoga ¢ HCX Pt1000 anA wn3mepeHua
TeMnepaTypbl B LUMPOKOM [Mana3oHe M C BbICOKOW TOYHOCTbIO.
[atuvK TemnepaTypbl BXOAMT B KOMMMEKT nocTaBku. [pu Heob-
XOOMMOCTV  MOXHO 3aKa3aTb [daTuvK Temnepatypbl Apyroro
KOHCTPYKTMBHOIO MCMONHEHMA.

B KoMnneKkT noctaBkW nMprbopa BXOAUT COEAUHUTENbHBI Kabenb
Mo3BOSIAIOLLMIA Pean30BbIBaTh ABa BapyaHTa UCTONHEHA Npubopa:
CO BCTPOEHHbIM NPeo6pa3oBaTeNeM U1 ¢ BbIHOCHLIM Npeobpasosate-
fIeM TeMnepaTyphbl 1 BIaHHOCTH.

CepBucHble ¢pyHKUMM IT-8-RHT

+ [lepepacyeT n3mMepeHHbIX 3Ha4YeHNI OTHOCUTENBHOM BIAHHOCTH
¥ TeMnepaTypbl B TemnepaTypy To4Ku pockl. [JaHHbIA napaMeTp
ABJIAETCA CMPABOYHBIM;

+ 3anoMMHaHK1e MaKCUMabHOMO, MAHUMANbHOMO 3HAYeHUI;

+ 3BYKOBaA, CBETOBAA CUrHanM3aLyA 0 BLIXOAE 3a 3afjaHHbIN nopor;
+ B03MOHOCTb KOPPEKTUPOBKM COBYMMA W HAKMOHa XapaKTepUCTUKK;
+ ABTOMaTV4ecKoe OTKIIoYeHMe NiTaHmA Yepe3 1...60 MuH,;

« [lnarHocTvKa cocToAHWA 3N1EMEHTOB NUTaHNA;

+ ABTOMaTWYECKMI NEPEXOA B 3KOHOMUYHBIN PEHKUM;

+ Bo3MOoKHOCTb NOAKMIOYEHNS K MPUOOPY BHELLIHMX
natymros ¢ HCX Pt1000.

Katanor npoaykumumn 2016 www.relsibcom 1 9



N3MEPUTENW / TEPMOTUPOMETPbI

TexHu4eckue XapaKTepUCTUKN

2 kaHana (1 - u3aMepeHue OTHOCUTENLHOM BNAHOCTU 1 TeMMepaTypbl,

KonmyecTBo KaHanoB 13MepeHun
CUTRIESSED ek ITE S 2 - “3MepeHyie TeMnepaTyphbl)

1 KaHan: oTH. BnarkHocTy — 0,1%; Temnepartypsl — 0,1°C
Paspewiaiowan crocobHocte 2 Kaan: -200... -100°C - 1°C; -99.9...+800°C - 0,1°C

OTHOCUTESIbHOW BNaMHOCTU: He 6oiee 2 MUH.

[NocToAHHaA BpemeHw 13MepeHuA no 1-My KaHany TeMniepaTypsi: He 6oniee 5 Mtk

1 kaHan: 10 cek.

Bpemsa 06HOBMEHNA NMOKA3aHW Ha MHOMKAT
pems 06HoBe! 0Ka3a a VHAVKaTope 2 kaHan: 1 cek.

[ntaHne yeTblpe 3nemeHTa Tuna AAA HanpakeHveM 1,58
TeMneparypa aKcnyaraumm -40...+55 °C
Bpems HenpepbIBHOM paboThl A0 CMEHbI 3N1EMEHTOB MUTaHWA 00200 4.

06o3HaueHme npubopa no [lnana3soH namepAeMon BeIMYUHbI /Npeaenbl AoNyCKaeMoi abcoioTHOM NOrpeLHoCTy
TO4HOCTU U3MepeHnA 1-blif KaHan: OTH. BNAXKHOCTb, % 1-bil KaHan: TeMnepartypa, °C 2-blif KaHan: Temneparypa, °C

IT—8-RHT-1 D 10,0..+85,0/ 0.4
80.0..980/435 00 00 08 ~200...+800 / (0,2+0,001T*)

IT-8-RHT-2 0..800/35 +85,0..+125,0/ 0,8 (6es parka Temnepatypsi)
800..980/ 445

T* — TeMnepatypa KoHTponmpyeMon cpefsl, °C.

Mpy ncnonb3oBaHUK Npeobpa3oBaTens TeMMepaTypbl ¥ BNaKHOCTU 6e3 yOMHUTENBHOMO Kabena auanasoH M3MepAeMoi Temnepartypel
Mo |-My KaHany He MoKeT bbITb 601bLLIE [AMarna3oHa TeMrepaTypbl 3KCMyatauum npubopa.

[prMeyaHus:

1. InanasoH M3MepeHnA TeMmrepatypbl rMrpoMeTpa no BTOPOMY 3. [lonofHUTeNbHAaA MOTPELIHOCTs BTOPOrD KaHana rurpoMetpa,
KaHarny ¢ TepMoripeobpasosaresiem paseH obriacTvi nepeceveHun Bbl3BaHHaA M3MeHeHMEM TeMnepaTypbl OKpYHKaloLlen cpedbl B
[AManasoHoB U3MEPEHIA MrpOMETPa 1 TepMonpeobpasosarens, a paboyeM amanasoHe OT HOMMHaNbHOMO 3HaueHuA ntoc 20°C — He

CyMMapHaA BQCOH'OTHaH MOrPELUHOCTb paBHa CyMMe abcomioTHbIX  Gonee: +(0,1+0,0006T)°C Ha Kamaple 10°C M3MeHeHuA TeMnepaTypbl
MOrpeLUHOCTEN MrpoOMeTpa M TepMonpeobpasoBaTens. OKpyHKaloLLLel cpefbl.

2.C Uerbio yMeHbLLEHUA CYMMapHOM MOrPeLUHOCTV TUrpoOMeTpa U 4, peobpa3oBarenb TeMMepaTypbi v BIarHOCTV ABNIAETCA B3aMO3a-
TepMonpeobpa3oBatena B Npubope MMEETCA BO3MOMKHOCTb 10CTU-  MmeHAEMbIM.
POBKY BBEAEHMEM MOMPABOYHBIX KOIQDMLIMEHTOB.

Tepmonpeobpa3oatens conpotuenenus (Pt1000) ona rurpometpa IT-8-RHT

HaumeHoBaHue TCNr-K1U-Pt1000-B.2/ -50...+180°C/ - D x | x L (IT-8-RHT)
S

\:.¢ =

YepTex i .
[ 65 , [

[lnanasoH 13MepsAemol TemMnepaTypbl -50..+180°C
[lnameTp MoHTaHOM Yactu, d, MM 2,0
[nvHa MoHTaMHoM YacTu, |, MM 100

Knacc nonycka B — [+(0,30+0,005 x | t 1], rae t — n3mepAeMan Temnepartypa, °C.
[nuHa npucoenHmTenbHoro Kabensa — 2,0 .
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2.3 Mynbtumertp IT-8-RUT npeun3noHHbIN ABYXKaHANbHbIN

MynbTMMeTp npeaHasHayeH AndA usMepeHua:  MynbTUMETp MOMKET UCMOMb30BaThCA /1A KOHTPOSIA TEPMOMETPOB COMPOTUB-
* HaMpAMEHUA NOCTOAHHOIO TOKa; NIeHNA 1 Npeobpa3oBaTesier TepMO3JIEKTPUYECKMX MPU UX MPOMU3BOACTBE W
* COMpPOTUB/IEHWA MOCTOAHHOMY TOKY; 3KCMNyaTaumnm, AnA U3MepeHnaxX CBEPXMaJiblX HaMpAXKeHWIA NOCTOAHHOMO TOKa
« Temnepatypbl N0 CUrHaly TepMOMETPa Y1 COMPOTMBIIEHUI MOCTOAHHOMY TORY, [N1A U3MEPEHUA TEMMEPaTyphbl C BLICOKOM
COMpOTUBIIEHNS; TOYHOCTbIO. Bnarofapa NpoYHOMy repMeTUYHOMY KOpMyCy 1 HU3KOW BENMUMHE
* Temnepatypbl N0 CUrHay npeobpasoBarens [LOMOJTHUTENBHOI TeMMNEpaTypHOiA MOTPELUHOCTM MYNBTUMETP MOXET UCTONb-
TEPMO3J1IEKTPUYECKOTO. 30BaTbCA KaK B N1ab0PaTopHbIX, TaK W B NOMEBbLIX YCIIOBMSAX.

+ [1Ba HE3aBMCMMBIX KaHana U3MepeHua

+ [LIMpoKunin ananasoH M3MepeHmiA Mpy BbICOKOM TOYHOCTM

+ [1Ba B 0AHOM- MPELM3VOHHBIA MYTIETUMETP M BBICOKOTOYHbI TEPMOMETP
« [atumk Temnepatypebl Pt100 B KomnnekTe.

Multimeter

Onucanue npubopa

anﬁOp uMeeT ABa He3aBUCUMbIX KaHa/la U3MepeHUua:

I-1 KaHan npegHa3HayeH ANA U3MepeHVA 3NEKTPUYECKOro COMPOTUBIEHNA U
TeMrepaTypbl N0 YETLIPEXMPOBOAHOM CXeMe COeAMHEHVA 1 CHAbMeEH KpyriibiM
repMETUYHBIM COBAMHMTENEM, PaCrONOMEHHBIM B HVMHEN YacTW Kopryca; B
KayecTBe MepBMYHbIX Mpeobpa3osatesien TemnepaTypbl UCMOMb3YITCA TepMo-
npeobpasosatenu conpotusneHna ¢ HCX B cootsetctaum ¢ [OCT 6651-2009:
50M; 100rT; Pt100; Pt1000.

11— KaHan npeHasHaqeH 1A M3MePEHA 3MEKTPUHECKOTO HAMPAMEHNA U TeM-
nepaTypbl M CHabXeH MI0CKAM 2—X KOHTAKTHBIM COEAVHUTENEM, PACMIONOMHEHHbBIM
B BEPXHEI YacTv Kopnyca npubopa. B KayecTse nepBuuHbIx npeobpasoBartenei
TeMriepaTyphbl 1Crosb3yloTcA npeobpasoBateny TepMoanexTpuyeckue ¢ HCX B
cootsetctBum ¢ OCT P 8.585-2001 — XA(K); TIN(S); TNM(R).

Ha undpoBoit MHAMKaTOp Nprbopa BLIBOAWTCA M3MEPeHHOe 3HaueHe C OfHOMo
BbI6PAHHOTO KaHana, NepexioyeHr e Mesay KaHanaMm1 OCyLLIECTBIAETCA Hara-
TVIEM COOTBETCTBYIOLLIE KHOMKM Ha KnaBuaType npubopa.

[nA M3MepeHnA HanpAMeHWa W CONPOTVBIIEHNA MyTIETUMETD KOMI/IEKTYETCS
crieumanbHbIMA - CoeauHUTENaMI. TepMOMETpbI COMPOTUBIEHMA U Mpeobpaso-
BaTe/IN TEPMO3NIEKTPUYECKIE B KOMM/IEKT MOCTaBKM MyNbTUMETPA He BXOAAT M
3aKa3blBalOTCA OTAENBHO.
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N3MEPUTEIT

CepsucHble ¢pyHKUmK IT-8-RUT

+ 3anoMmnHaHMe MaKcMMasbHOro, MUHM- + JIMarHoCT1Ka COCTORHMA 3/IEMEHTOB
MaJIbHOM0 3HaYeHUI; MUTaHNA,

. 3BYHOB¢3H, CBETOBaA CUrHann3aLlma o + ABTOMaTUYECKMIA rnepexon B 3KOHOMMYHBIN
BbIX0A€ 3a 3a[aHHbIN nopar; peHXMM.

+ B03MOXKHOCTb KOPPEKTVPOBKM CABMIa W
HaK/10Ha XapaKTepUCTUKYA;

ABTOMAaTUYECKOE OTHSTIOHEHNE NMUTAHUA
uvepes 1...60 MUH,;

TexHu4eckme XapaKkTepUCTUKN

[lnanasoH u3MepaeMoi BeIMUMHBI M Npeaentl
HaumeHoBaHWe M3MepAeMoro napaMeTpa AonycKaeMoid a6ColoTHOM norpewHocT! [vcKpeTHocTb oTcyeTa (paspeLuenue)

3neKTpuyecKoe conpoTuenerme, OM 0...2800 +(0,005+0,0003R*) - 1o 160 - 0,001; cabiwe 160 - 0,01

HanpseHure noctoAHHoOro Toka, MB - 0...170 +(0,004+0,0003U%) 0,001

-100...+200 (50M)
- -200...+800 (100r1; Pt100) _ 0.1
paypa, -200...+500 (Pt1000) '
+(0,2+0,0001T*)
) -50...+1700 (TAN(S); TNM(R))
Temneparypa, °C - +(0,5+0,0005T*) o
* — Y3MepAeMan BeNIMHa

JneKTponmTaHune Nprbopa OCyLLECTBAETCA OT YETLIPEX 3NEMEHTOB NUTaHMA TUNa AAA HoMUHanbHLIM HanpArkeHyeM 1,5 B uin 1,2 B.

TepMonpeobpa3osarenb conpotuenenna (Pt100) gna IT-8-RUT

TCMr-K1M-Pt100-B.2/ -50...+180°C/ - D x I x L

YepTex ‘

{ 65 . L
[lnanasoH u3mepsaeMoit TeMneparyphil -50..+180°C
[lnameTp MoHTaKHoM Yacty, d, MM 2,0
[1nvHa MoHTaMHoM YacTu, |, MM 100

Knacc nonycka B — [+(0,30+0,005 x | t 1], rae t — n3mepaeman Temnepartypa, °C.
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2.4 Mingukatop TemMnepatypebl LWecTUKaHanbHbin AT6-6

WNHovkatop TeMnepatypbl UT6-6 NpUMeHSAETCA B MULLEBOMA NPOMBILLSIEHHOCTU, CEMTbCKOM M KOMMYHAJIbHOM X03ANCTBaX, B MaLLMHO-
CTPOEHWM, Ha }eNe3HOA0POMHOM TPaHCMOpTe M APYrUX 0TPACIIAX MPOMbILLIEHHOCTM.

NT6-6. X

50M ™N BXOfA
XK(L)

+ LLlectb KaHanoB M3MepeHua
+ ABTOMaTWYECKMIA UM PYYHOM OMPOC KaHanoB
MpocToit 1 ynobHbIi B paboTe

OnucaHue npubopa

MHamKaTop Temnepatypbl LMGPOBOI WeCTVKaHabHbINA
NT6—6 npepHasHadveH ONA M3MepeHUA TemnepaTypbl
TBEpAbIX, ra3000pa3HblX, HUAKMX U CbINy4nx Cpeq v
METa/ININYECKMX NMOBEPXHOCTEN U T. [1.

TexHUYEeCKMe XapaKTEPUCTUKM

KonunuectBo n3mepuTenbHbIX KaHanoB

Tvin BXxoga

[lnanasoH 13mMepAemMoi TemMneparypbl:

- 50M

- XK(L)

PaspelualoLLian cnocobHoCTb:

-50M

- XK(L)

lpenen aonyckaemoi abconioTHOM MOrPEeLLHOCTY:
- 50M

- XK(L)

MoTpebnAeman MoLLHOCTb

[ntaHne

Bpems ycTaHoBneHWA paboyero pexuma
CpeaHwi CpoK ciyobl

[abapuTHble pa3mepsl Kopryca LU 1

CTeneHb 3aLLmTbI KOpryca co CTOPOHbI NepeaHen NaHenm
Macca

KnuMmatmyeckoe ncnonHeHne

Temnepartypa aKcnayaraumm

Katanor npoaykuwmn 2016

6

50M, XK(L)

-30..+160 °C
-50...+750 °C

—o
oN
o o
[epNep}

+1,0°C
+(2+0,005t)°C

He 6onee 4,5 BA
220B+10-15%, 50 'y
He bonee 3 cek.

Jropa

96x48x100 MM

IP54

He 6onee 0,4 Kr

YXN 3.1 no FOCT 1515069
+5..+55°C
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N3MEPUTENN

2.5 Mngukatop Tokosbix curHanos UTC 4-20

WHamkatop UTC 4-20 npepHasHayeH [/ KOHTPOMA PasfiMyHbIX TEXHOMOMMYECKMX NMPOM3BOACTBEHHbIX MPOLIECCOB, NyTeM npeobpa-
30BaHMA curHana 4... 20 MA B ¢um3nyeckylo BenMUmHy (TeMneparypy, AaBNieHue, OTHOCUTESTbHYIO BIIaHHOCTb) M ee 0TobpareHue Ha

LdpOBOM MHAMKATOPE.

« OTobparKeHue Ha /K MHOVKaTope
M3MEPAEMON BENNYMHBI C Pa3MEPHOCTbIO

MacLutabupoBsaHye
Bricokan TouHoCTb
["epMeTnYHbIN Kopnyc
lMpocTan HacTpoka

« [1Ba KaHana uHaMKaumm

OnucaHue npubopa

WHovkatop cvrHanos Toka UTC 4-20 npegHasHadeH ana otobparke-
HUA curHanoB 4.20 MA B BbIXOOHbIX LENAX OaTYMKOB B eAuHMLAX
dM3MYECKOM BEMMUMHBI.

TC 4-20 13roToBnEH B repMETUHHOM Kopriyce, MMeloLLEM [Ba repMo-
BBOAA 1A BBOAA U BbIBOAA NUHWUM 4...20 MA.

WHOuKaTop CMrHanoB ToKa He MMeeT OTAEMbHOM MUTaHWA U «MuTa-
eTcA» C NMHUK 4..20 MA. «Pa3opBuTex 3neKTpuyeckyio Lenb 4..20 MA
C JaT4MKOB B MECTe YCTaHOBKM MHAMKaTopa. CHMuTe KpbiluKy ¢ UTC
4-20. MoKN0UMTE KOHLIbI LIENK K KneMmam nprbopa. YctaHoBuTe npu
MOMOLLM [1BYX KHOMOK pa3MepHOCTU [AN1A Kara0ro KaHana oTAeNbHo,
Hanpumep: °C 1 RHY%; aranasoH MHAMLMPYEMbIX BENMYMH, HanprMep
ana nepsoro Kaana: 0...120 °C, ana sToporo kaana 0...100 RHY%; rny-
6rHy dunbTpa 1, Npu HeobXOAMMOCTY, MPOM3BEAMTE IOCTUPOBKY MO
KaXKaoMy KaHany.

TexHWUYeCKMe XapaKTepUCTMKM

,Elmana30H HanpAxeHnAa NUTaHnA
KonundectBo KaHanoB 13MepeHuA
Tvn BXxoga

MorpeluHocTb NpeobpasosaHuA
[ManasoH MHOMUMPYEMbIX 3Ha4eHUI
Bpems onpoca KaHana
MotpebnAeman MoLLHOCTb
[abapuTHble pa3Mepbl Kopryca
Temnepatypa aKkcnyaraumm

Macca

R |
Hudukamop
MOKO8bIX CU2Hasoe

uTc 420 |
_(§

5.36B

2

4..20 MA
+0,25%
-999...9999
3 CeK.

02Br
90x55x25 MM
+5...+550C

He 6onee 0,18 Kr

V207777 i
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N3MEPUTENN

2.6 VIameputenu BnaxHoctu v temnepatypsl UBUT-M

WN3meputenu MBUT-M npepHasHaueHbl 4ns U3MEpeHUs OTHOCUTENbHOM BAIaXHOCTW U TeMmepaTypbl BO3AyXa M HearpeccuBHbIX
ra3oB B MPOM3BOLCTBEHHbIX, CKNNAACKMX M ObITOBLIX MOMELLEHWAX, @ Takke B cBoboaHoi atMochepe. MBUT-M BHeceHbl B oc.
PeecTp CPefiCcTB M3MEPEHMI, @ 3HAUMT, MOTYT UCMOMb30BaTLCA B Chepax roc. perynupoBaHuA.

NBUT-M.XXXX.X

RS - undposoit Bbixon RS485 Modbus
E - undposoi Boixon Ethernet

T —[1Ba TOKOBbIX BbIX0a 4...20 MA, CBETOAMOAHBINA MHAMKATOP

0CHOBHOE 1CnonHeHe
no Tiny BbIxoda

1 - noBbILWEHHAA TOYHOCTb
2 - HOpMarbHasA TOYHOCTb

WCMNONHEHME Nno TOYHOCTU

P
A — 3NMeKTPOHHbIV apxuB (TofbKo anA E)
U - H/knnavkatop (tonbko ana E)

— [1BYXNO3WLMOHHbIN perynatop (tonsko anA RS u E)

Hanuure
[0MONHUTENbHBIX OMLIA

H1 — HacTeHHbI Co BCTPOEHHBLIM 30HAOM
H2 — HacTeHHbIN ¢ BLIHOCHBIM 30H0M
K1 — KaHanbHbI 6e3 WwryLepa

K2 — KaHanbHbIM CO LTyLEepoM

Y —ynnuHbIn

KOHCTPYKTMBHOE MCMOJHEHne

X5-anvHa 3oHpa (K1, K2)

160, 200, 300 mm (K1, K2)
0,5; 1,0; 2,0 M (H2)

WM AnnHa Kabena (H2)

AMeeTcA LUMPOKMIA  aCCOPTUMEHT  KOHCTPYK-
TUBHBIX MCMOJHEHW, Ornpeaensiolmx 0bnactb
MPUMEHEHWA M3MepuTeneN: ANA MCMOoNb30BaHMA
BHe 3aaHuA (Y), AnA ycTaHoBKM Ha cTeHy (H1 u
H2), B Bo3myxonpoBoa unm TepMokamepy (K1 u
K2).

B wn3meputenax VBWUT-M wncnonb3ayiotea pasb-
eMbl, N03BONIAIOLLME MOAKMIOYATb VX K BHELLHMM
NMHMAM 63 BCKPbITUA Kopryca W HapyLLeHuA
MAOMBMPOBKM.

B3anMo3amMeHseMblin YyBCTBUTESbHbIN
371eMeHT 6e3 noTepy TOUHOCTH;

Bbicokan TouHOCTb 13MepeHus;
BbicoKad cTabunbHOCTb NOKa3aHui;
ApKuI CBETOAMOAHBIA MHAVKATOP;

BcTpoeHHbIi MUKpOHarpeBaTesb YyB-
CTBWTENBHOIO 3/71EMEHTa [N 3aLUNThI OT
KOHfeHcaumm Bnariu;

PacluvpeHHbIi ananasoH TeMnepaTypbl
3aKcnnyaTaumuu;

PasnnyHble KOHCTPYKTMBHbIE NCMONHE-
HUA.

UBut-M.RS

Mamepumens
u memnepamype!
MUKPOMPOUeCCOPHEI

Katanor npoaykuwmn 2016
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N3MEPUTEIT

NBUT H1 NBUT H2

L1

2|

) @0

L

=

Onucanue npubopa

B npubopax VIBT-M npumeHaAtoTcA coBpeMeHHbIe BbICo-
KOKa4eCTBeHHbIE CEHCOpbl EMKOCTHOMO TWMa, UMelOLLVe
BbICOKYI0 BPEMEHHYI0 W TeMnepaTypHylo CTabuibHOCTb
napameTpoB. TWN MCMOMb3yeMoro CeHcopa onpeaenAeT
TEXHUYECKVE NapaMeTpbl M KMacc TouHOCTM mpubopa.
VA3mepuTenu pa3nnyaloTcA Mo TVny BbIXOAHOMO CUrHana:

o UBUT-M.T -1Ba ToK0BbIX 4...20 MA;
o UBUT-M.RS — updposoit RS485 Modbus;
o UBUT-M.E — undposoi Ethernet.

OcHoBHble ucnonHeHusa UBUT-M

NBUT K1

NBUT K2

N3meputens UBUT-M.T nMeeT ApKuMiA CBETOAMOAHBIA MHAMKATOP C NUTaHWEM OT
TOKOBOW NeTu 4...20 MA. Mprbopel UBUT-M.RS n UBUT-M.E MoryT BbiTb CHabeHb!
MOfyNeM [BYXMO3WLMOHHOMO PEerynvpoBaHUA C [BYMA BbIXOAHBIMU 3MEKTPO-
MarHuTHbIMK pene. Vsmeputenn VIBUT-M.E MoryT vMeTb 0fHYy WAM HECKOMbKO
LOMOJHUTENBHBIX OMUMi: H/K MHOMKATOP, 3NEKTPOHHBINA apXVB, ABYXMO3MLMOH-
HbIA pErynATo.

VIBUT-M mmeeT BCTPOEHHYIO 3alLMTy OT KOHAeHcaumu Bnaru Ha ceHcope. pu
OTHOCWTESIbHOM BRIaKHOCTW Bble 95 % aBTOMATW4ECKM BKMIOYAETCA Harpes
MWKpOHarpeBaTeNA CeHcopa, 06ecrneuMBaloLLEero MOBbILLEHWE TeMmepaTyphbl
ceHcopa npuMepHo Ha 5 °C BbilLie TeMMepaTypbl OKpyHaloLLei cpefpl. [1pu 3Tom
OTHOCUTENbHAA BNArKHOCTb BOAM3M CEHCOpa YMeHbLUeTCA U MpenoTBpaLlaeTca
KOHAEHCaLUWA BRaru.

N2 | OcHoBHoe
JCronHeRue BbixogHou curHan | [ononHuTeNbHble BO3MOXKHOCTU

NBUT-M.T 2x4...20 MA
2 WBUT-MRS RS485Modbus
3 UMBUTME Ethernet(IEE 802.3X)
26

« CBeToOMoaHbIi MHOMKATOP, MHAMKALMA
TeMMepaTypbl TOYKM Pock

« [lporpamMma KoHMrypaTop ¢ BO3MOMHOCTbIO

paboTkl ¢ AaHHBIMM

Modbus TCP/IP

+ DNS knveHt SMTP,POP3,NTP
« [lporpamMma KoHMrypaTop C BO3MOMHOCTHIO

paﬁOTbI C AaHHbIMK

V207777 i

P-perynupoBaHme no ABYXMO3WLIMOHHOMY
3aKOHY

P-perynu1poBaHye Mo ABYXMO3MLIMOHHOMY
3aKOHy

A- 371EKTPOHHbIN apxuB

-/K nHavKaTop

KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA



TexHu4eckue XapaKTepUCTUKN

[nanasoH M3MEpeHna

HanpseHne nutaHmna
Temnepatypa aKcnayaTaumm
CreneHb 3aLLKTHI Kopryca NepBrYHOro NpeabpasoBatea

CreneHb 3aLLMTLI KOpryca BTOpUYHOro nNpeobpasosatens

OTHOCUTENbHAA BNAHOCTL: 5...95 %
Temneparypa: -40...+50 °C (H1, Y); -40...+60 °C (H2, K1, K2)

18...36 B (MBUT-M.T); 22...26 B (MBUT-M.RS, NBUT-M.E)
-40...+50 °C
IP40 (H1, H2, K1, K2); IP43 (Y)

P54

N3MEPUTEIN

(3NeKTPOHHBIN 6110K)

012 MM, =160 MM (H1, H2)
@12 mm, |=160, 200, 300 mm (K1, K2)
@100 mm, =100 MM (Y)

[abapuTHbIE pa3Mepbl NEPBMYHONO Npeobpa3oBartesa

[abapuTHbIE Pa3Mepbl BTOPUMUHOIO NpeobpasoBatesns

(3M1EKTPOHHbIN B0K) 115x65x40 MM

AbconioTHas NnorpeLwHoCTb B 3aBUCUMOCTH OT UCMONTHEHUA NO TOYHOCTU U3MEepPEeHUA

Ab6conioTHasA norpewHocTb A6conioTHasA norpewwHocTb
U3MepAeMan Benu4mMHa
(MCHOHHEHME 1) (VICI'IOHHEHVIE 2)

OTHocKTenbHan BnarHocTb B Ananasore 10... 90 % +2,5% +3,0%
OTHOCKTeNbHAA BNaxHOCTb B AvanasoHe 5...10 %; 90...95 % +3,0% +4,0 %
Temnepatypa B avanasoHe -10..+60 °C +1,5°C +2,0°C
Temneparypa B avanasoHe -40...-10 °C; +60..+100 °C +2,0°C +25°C

[InA KoHTPOIA aBCOMIOTHOM MOrPELLHOCTU MPMBOPa HEMOCPEACTBEHHO HA 0GBEKTE, e OH YCTAHOB/IEH MOMHO VCMOfb30BaTL HABoP AA 0CTH-
POBKM, BIOYAIOLLMIA B ce6A HAbop onpesesneHHbIx cofel, pachacoBaHHbIX B CrieLMarnbHble eMKOCTY C 3aflaHHbIM Pa3MepoM ropsloBuHbL. [
KOHTPONA NOrpeLLHOCTV HeobXoAMMO CHATH C 30HAA MepBMYHOMO Mpeobpa3oBaTena Nprbopa 3alLMTHbIA KOMNa4oK, Npy MOMOLLM NMNETKU
CMOYMT COMb B OJHOW 13 EMKOCTEN, HaZleTb EMKOCTb HA NEPBUYHBIN MPeobpasoBaTeNb BMECTO 3alLyTHOro Konnadka. Yepes 0,5...2,0 vaca B
EMKOCTM ByneT co3faHa onpefeneHHan BNarHOCTb, COOTBETCTBYIOLLAA TabMM4YHOMY 3HaHEHUIO.

Mporpamma KoHmrypatop CONFIG-IVIT.EXE

Mporpamma CONFIG-IVIT.EXE pasmelueHa Ha [porpamma No3BOMAET 3afaTb CETEBOM aapec v MMA Nprbopa, YCTaHOBUTL HEOOXOMMYI0 CKO-
caitte npomsBoaumTena www.relsib.com, npe-  poctb obmeHa 1 nepviof onpoca. Mpy nomoLum M0 MOXKHO 3aaaTb YCTaBKW perynmpoBaHma
[0CTaBnAeTcA HeCnnaTHoO M MpeaHasHadyeHa /1A npybopa CHabKEeHHOro PerynATOpoM, OTCAeMTb COCTOAHME KOHTAKTOB 3/M pefe peryns-
Q1A NOMCKa B CETV 1 HaCTPOMKM Npubopos:  Topa. [Mpy nomoLuw nporpamMel 10 MoXKHO Nerko HacTpouTb Npubop ¢ BbixoaoM Ethernet anA
NBUT-M.RS n UBUT-M.E, a Takske ana nomy-  paboTbl C apXMBOM W 37IEKTPOHHOM MOYTO.

UeHWA [daHHbIX, BM3yanu3auuu UX B BuOe

Tabnmu 1 rpadyKoB, 3KCMopTa AaHHbIX B Gop-

mare Excel.
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PETYNIATOPBI VI TEPMOCTATHI

3.1 TepmocTat aneKTpoHHbIN T3-01

Tepmoctat T3-01npenctaBnseT cobor aBTOMaTUYECKOE YCTPOCTBO M NpeaHasHaueH AsiA TOYHOro NOAAepHaHWA TeMnepaTypbl nyTeM
yrpaBneHus HarpeBaTesibHbIM WU OX/a[MTESIbHBIM YCTPOUCTBOM 06beKTa KoHTpons. T3-01.[] npeaHasHaueH AnA UCMoNb30BaHUsA B
ra3oo6pasHbIx cpeaax, AnA noaaepHaHuaA TeMnepaTypbl B LUKadax ynpaBieHnA 1 TexHonornyeckoM obopyaosanmu. T3-01.1 npeaHa-
3HaueH [/1A NOAAEPHKaHWA TeMNEepaTypbl UOKUX U ra3006pasHbIx cpeq.

T3-01. X. X-(X/X)-X-X-5xL-M

] + BbicoKan ToYHOCTb NoAepHKaHiA TemMnepaTypbl
a — Ha DIN-peitiky « Tucrepesuc ot 2°C
n - I'IOI'pY)-KHOPI KOHCTPYKTUBHOE .
VCnonHeHMe + LLIMpoKuit AanasoH TemnepaTypbl SKCMyaTaLmm
P —3/M pene TWN BbIXOAA
T — TpaH3uncTop
C — cMMUCTOp
naT3-01.0:  -40..+10°C =
p‘ ﬂ _20 +25 oC [Vana3oH 3afaHnA E Ilmll g
4 TR
ana T3-01.1; 0..+50°C = U1l -
+50...+125°C oY p:ﬁ,‘} g
S S | rucTepesvc g L
SERCAUR: | = [T
H — Harpesarenb nOrKa patoThl - ““"""" :
0 — XONOAWIBHUK ‘ FERRRREEEEEE

| AnnHa 30Ha (ana T3-01.1)
\

‘ 30; 60; 120; 250; 500
‘ M 16x1.5 1/4" | pasmep pe3bbbl WryLepa (ana T3-01.1)
9y |

OnucaHue npubopa

3aKoH perynvpoBaHmsa — ABYXMO3ULIMOHHBIM. 3ajaBaeMas Mosb30BaTeNEM YCTaBKa W BbibpaH-
Hblii MU 3aKa3e TepMocTata anropuTM paboTkl (HarpeB WM oxnaraeHue) obecreyvBatoT
BO3MOMKHOCTb YPaBNEHNA HarpeBaTesibHbIMU U OXMa[MTesbHbIMA YCTaHOBKaMM. YCTaBKa
3a[1aeTCA M0/b30BaTENEM PYYKOM NOTEHLIMOMETPA AMIEKTPOHHOMO TepMocTaTa. Mmeetcs BcTpo-
EHHbIIA YyBCTBUTE/bHBIF NIEMEHT TemmnepaTypbl.

TexHUYECKMe XapaKTePUCTMKM

| 70 13-01.1

OcHoBHble AnanasoHbl: -40...+10°C; -20...+25°C
[lnana3oH 3anaHuA TeMrepatyps! +5°C; 0..+50°C
OTKITIOYEHMA Y TOYHOCTb 3aaHunA [JlononHuTenbHele AnanasoHs (Nog 3akas): -40...-26°C;

-30...-15°C; -25...-10°C; -16...0°C; -9..49°C £2,5°C; []“.;19"(2;
+10...+30°C; +20...+40°C; +30...+55°C

0...+50°C; +50..+125°C +3°C

['McTepesnc (yKkasbiBaeTcA Npu 3aKase) 2°C; 10°C 2°C; 10°C

CrabunbHOCTb NoAAEepHaHUA TeMepaTyphbl 105°C L05°C

OTK/IOYEHNA 1 TUCTEpPe3nca - -
T3-01.[.P AC 198...242 B;

HanpsAreHue nutaHmna T3-01..CAC 198...242 B; AC 198...242 B
T3-01.4TDC12..30B

. T3-01.1.P - 7,0A npu cos @ > 0,6; T3-01.1.P - 5,0 Anpu cos 9 = 0,6

nUTED SR e T3-01.4.C-1,0 A T3-01.11T - 50 MA T3-01.11.C - 1,0 A; T3-01.11.T - 50 mA

[abapuTHble pa3Mepbl Kopryca 65x45%29 MM 50x52x35 MM

Macca He 6onee 0,15 Kr He bonee 0,15 Kr
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PETYNIATOPBI V1 TEPMOCTATHI

3.2 Tepmoperynatop Patap-01

TepMoperynATopbl Patap-01 NpuMeHAIOTCA B KauecTBe BCTPOEHHOIO 6510Ka yrpaBJieHV s TENOBLIMU 3MIEKTPUYECKUMM KOT/IaMK,
BOZIOHArpeBaTeNAMU, 3NEKTPUYECKMMM TEPMOKaMepaMu 1 ApyruMU CUCTEMaMMK.

Patap-01. X

n/m - nonynpoBOHWKOBbIN ™n Bxopa T
XK(L) — TepmonapHblit

[ononHuTenbHbIA BXOL 78 NOAKIOYEHNA [aTuMKa YPOBHA,
[0MOHUTENBHBIX YCTPOICTB TEMMEPaTypHOI 3aLLMTHI: TepMOoperte,
TePMOBbIK/IIoYaTenei 1 1.4. (B UCIONHEHMM C TMMOM BXofa /)

MpocToit 1 ynobHbI B paboTe
Kpennerwe Ha DIN-peiiky

OnucaHue npubopa

TepmoperynsaTop Patap-01 npegHasHadeH anA noaaepraHna TeM-
nepaTypbl. 3aKOH PerynyMpoBaHnA — OBYXNO3WLMOHHBIN. BennumHa
rCTepe3inca HeCcTKo 3adaHa.

WN3MepeHue TeMnepaTtypbl NpU NOMOLLM [aTYUKOB:

« npeobpa3oBartenei TepMo3aneKTpryeckmx Tuna XK(L)

+ TepMonpeobpa3oBaTeneit noaynpoBOAHMKOBLIX (N/m) ¢ aHano-
rOBbIM BbIXOA0M.

TexHWUYeCKMe XapaKTepUCTUKM

] Parap-01.n/n Parap-01.XK(

[nanasoH M3MepeHua 1 perynnpoBaHuA TemMneparypbl -40..+120°C 0..+500 °C
TouHoCTb 3af1aHuA YCTaBKM +5°C +10°C
[McTepesnc (2+1)°C (2+1)°C
HanpAreHve nutaHna (220+22)B (220+22)B

Twn BbIXOAHOrO YCTPOMCTBA, KOMMYTHPYEMBI TOK 3/M pene, 10 A npu cosp=0,6 3/M pene, 10 A npu cosp=0,6
Hannuve pononHuTenbHoro Bxofa* + -
Temneparypa aKcnyaraumm +9..+95 °C +9..+95 °C
[abapuTHble pa3mepbl 72x88x54 MM 72x88x54 MM

Macca He 6onee 0,4 Kr He 6bonee 0,4 Kr

* — Perynatop Patap-01.n/n viMeeT [OMOAHUTENbHBIV BXOL, KOTOPbIV MOMHO MCMOMb30BaTh /1A AONOMHTENBHOM 3aLLMTLI 06BEKTa PerynvMpoBaHuA npu noa-
KMIOYEHUM K perynATopy TepMOBbIKIIOYaTeNA, AaT4MKa YPoBHA W T.4. Hanpumep, npu NOAKMI0HeHM KOHAYKTOMETPUYECKOTO AaTYMKa YPOBHA 1 MOHUHEHNN
YPOBHA HMOKOCTU HUME 3a[3aHHOMO, MPOMCXOANT Pa3MblKaHyie KOHTAKTOB pesie TepMoperynAaTopa. [1py NoBbILLIEHUM YPOBHA — KOHTAKTHI BHOBb 3aMbIKatoTCA.
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3.3 Tepmoperynatop Patap-02 ¢ nonyyHuBepcanbHbIM
BXOA0M

TepMoperynﬂTop NpUMeHAEeTCA B Ka4yectse 6n1oKa ynpaenieHUA TenioBbiIMU 3NIEKTPUYECKUMU KOT/1aMW, BOJOHArpeBatesiAMU,
3JIeKTPU4ECKUMN TEPMOKaMepaMU, X0N10QUNbHbIMKU arperataMn 1 opyrumm CUCTeMamu. TepMoperynﬂTop B HAaCTEHHOM UCMoJHe-
HUU NPUMEHAETCA B CayHaX, OBOLLEeXpaHUULLaX, norpe6ax, VIHI-(Y6aTOan NT.M.

Partap-02. X-X-X

* ApKwii CBETOAMOAHBIN MHOMKATOP

n/m - nonynpoBOOHMKOBbIN 5
Tmn — TepMonaprM (XA(K)’ XK(L)) vn BxoAa . I/IHTyMTMBHO—HOHHTHaH HacCTpouKa
TC — TepmocopoTusnenue (50M, 1001, + BbicokadA TouHoCTb
Pt100) + B03MOMHOCTb CMELLIEHNA HyNIA 1 HAKMOHa
6e3 HapyLeHva lcTpoBkK (ana TC v TM)
P —3/mpene N Bbix0Aa + [1ATb TMNOB NOrMKM BBIXOAHOMO YCTPOWA-
T — OMTOTPaH3MCTOp TBa
c — OMTOCMMUCTOP

a1 — Ha DIN-peiky

H2 — HacTeHHbIi (ana Patap-02.n/n)
W1 - wwuroBon (96x48 Mm)

W3 - wmtoBon (48x48 Mm)

™™nN Kopnyca

QO HArees

@ cem

LLi1 PRTAELG

e o0 (o00

iy H2 1113
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PETYNIATOPBI V1 TEPMOCTATHI

OnwucaHue npubopa

Patap-02 — MMKpONPOLIECCOPHBIV TEPMOPErYATOP C APKMM CBETOAMOAHBIM MHAMKATOPOM.

Tepmoperynatopsl Patap-02.n/n 1 Patap-02.TC uMeloT JONONHUTENbHLIA BXOA ANA MOAKIIOYEHNA AaT4MKa
YPOBHA, 4TO N0O3BOSIAET UCMONb30BaTh WX /1A YNpaBneHnA paboTo BoLoHarpeBaTenel, 3NeKTPOKOT/IOB U T.4.

Y perynaTopos Patap-02.TM n Patap-02.TC tunsl HCX BX040B NepeKntoyaloTcA NporpamMmHo.

TexHu4eckme XapaKkTepuUCTuKn

-50...+200 °C (50M)

ey B -200..+650 °C (1001

[anasoH U3MepeHIA 1 perynmpoBaHma 04125 °C

TeMneparypsl -50...+1300 °C (XA(K)) PLI00)
ToYHOCTb M3MepeHMA +2°C +(2+0,003T) °C (+0,5%) +0,15%
. . 1,0 °C: -200..-100 °C
PaspeLuatoLLiad cnocobHOCTb (AMCKPETHOCTb) 0,1°C 1,0°C 01 °C: -99.9. +650 °C
. 0...400 °C (XK(L)) 0...125 °C (50M)
Fucrepesnc U307 0...750 °C (XA(K)) 0...400 °C (1001, Pt100)
HanpsAreHne nuTaHma 198...242 B 198...242 B 150...250 B

3/M pene: 5,0 A npu cos ¢ = 0,6; ontocvmmctop: 200 MA; onToTtpaH3wcTop: 50 MA npu

HoMWHasbHBIN TOK Harpy3kw
by HanpaAKeHnn 9,5...6,5 B

+ +
COMpOTVIBNIEHWE COMpOTVIBNIEHME

Hanuuve gononHuTenbHoro Bxoga «CyX0ro» AaTymKa «CYXOro» [arymKa

ONA NOAKMIOYEHNA AaTUMKA YPOBHA ypoBHA > 300 KOMm, - ypoBHA > 300 KOM,

(TepmonepeknioyaTena u 1.4.) COMpOTVIBNIEHWE COMpOTVIBNEHME
«BMAXHOr0» AaTuvka «BMAXKHOro» JaTyvKa
ypoBHA < 100 KOm yposHA 100 KOm

Twvn Kopnyca:

[1 — 72x88x54 Mm + + +

H2 — 82x128x63,5 MM + - -

L1 — 96x48x112 MM +

L3 — 48x48x112 MM +

1 — HarpeBaTefb, 2 — XONOAWIBHUK, 3 — CUrHANM3aTOp HaX0HAEHNA
B 33jaHHbIX rpaHuLLaX, 4 — cUrHanm3aTop BbIX0Aa 3@ 3afaHHble rpaHuMLbl,
5 — PeXKMM MHAMKaLMM TeMMepaTypbl

lMporpaMmupyemMan NoruKka paboTbl BbIXOOHOMO
YCTpOWCTBa

3apaHue cMelLeHnA HYNA U HaKJ10Ha 6e3

- + +
HapyLLEHMA ICTUPOBKM
3af1aHue 3a[epHKI BRIIOUEHNA-BbIKMIOYEHNA . . .
BbIXOZJHOMO YCTPOICTBA
Macca He bonee 0,40 Kr He 6onee 0,40 Kr He bonee 0,40 Kr
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PETYNIATOPBI VI TEPMOCTATHI

3.4 Tepmoperynatop Patap-02-1

TepMoperynsTop Patap-02-1 npuMeHseTcA B KauecTse 6510Ka ynipaBieHus 1A BOfoHarpeBaTesien, TeNnsoBbIX KOT/I0B, TENOBEHTUA-
TOpOB, TEPMOKaMep.

Patap-02-1-X-X

‘ KOHCTPYKTUBHOE 1CNOJIHEHne I
W1 - B wmTOBOM KOpMyCe ‘

+ OyeHb MpoCToe ynpasnieHme npm noMoLLu 2-X NoTeHUMOMe-

TPOB WM KHOMOK
« [lononHuTenbHoe aBapuiiHoe pene

+ [lononHUTeNbHbIM BXOA A1A NOLAKMIOHEHNA 3/K MaHOMETpPa

VAN aT4VKa YPOBHA

Onucanue npubopa

TepmoperynaTop Patap-02-1 MoreT pabo-
TaTb MO OHOMY M3 YeTbipex TUMOB NOMMKM
BbIXOJHOMO YCTPOICTBA: NPAMOM, 06paTHBIN,
U —obpasHbiii nnm 1 —obpasHbiii rucTepe-
3uC.

Tepmoperynatp pabotaet ¢ Tepmonpeobpa-
30BaTenieM Tna n/n ¢ NoaynpoBOAHUKOBLIM
YyBCTBUTENbHBIM 3n1eMeHTOM. [prbop nMeeT
MaKCWUManbHO  YMPOLLEHHbIM  MHTepdeiic
nonb3oBatend. 3afaBaTb YCTAaBKU MOMKHO
KaK Mpy MOMOLLY KHOMOK, TaK W NPy NMOMOLLM
noTeHLuoMeTPOB. [1p1 13MeHeHUM Nonoxe-
HWA MOTEHLMOMETpa WHAMKaTop npubopa

TexHUYeCKMe XapaKTePUCTUKM

[nanasoH 3aaaHuA TemMnepaTypbl OTKII4EHA

[vana3oH 3agaHuAa rncrepesmca (paaHocm Mexay TeMneparypamm BKJ1. 1 BbIK/L.)

ToyHocTb 3aaaHna YCTaBKM
PaapeLualou.taH CnocobHoCTb M3MEPEeHna

BPEMH YCTaHOB/IEHUA pa60t|er0 pexrma, ncymciaeMoe ¢ MOMEHTa BR/TIOYEHNA TEPMOPErY/IATOPa

HaI'IpFI)KEHVIe MUTaHUA

HoMWHambHbIA KOMMYTUPYEMbIIA TOK

TeMniepatypa cpabaTblBaHus aBapuiHOro pene

labapuTHble pa3mepbl
Macca

[ONONHATENbHBIM BXOA [ANIA v
M -3/K MaHOoMeTpa NOAKMOYEHNA : ;
Y — ;jartuuka ypoBHA g
KOHAYKTOMETPUYECKOTO y
(s

aBTOMATWYECKM NEPERIIOHAETCA C PEHVIMA VHAMKALIMM TEKYLLIErO 3HAYEHVA Ha VIHOMKALWI
3HaYeHVA COOTBETCTBYIOLLEV MOTEHLMOMETPY YCTaBKM. TepMOperynatop MMeeT aBapuinHoe
pene, paboTy KOTOPOrO MOMKHO BRIKOYATb UMK OTKNIOYATh MNPV HACTPOKE.

ABapuitHoe pene cpabatbiBaeT npy :

« Temneparype Bbile 95 C,
+ [aBNeHnM HUKe HopMmbl (anA Patap-02-1-LL1-M), ypoBHe TENMOHOCKTENA HUKE HOPMb
(ana Patap-02-1-LL1-Y).

[na pabotsl Patap-02-1-LL1-M HeobxoguMo MpYMEHATb 3MEKTPOKOHTAKTHBIA MaHOMETP
C 3aMKHYTbIMW KOHTaKTaMu NpuY NOHUKEHHOM AaBneHnn, ana Patap-02-1-L1-Y — gatumk
YPOBHSA KOHIYKTOMETPUYECKMIA.

0..+95°C
0..20°C

1,0°C

0,1°C

He bonee 3 ¢
198..242 B
70A

95,0°C
96x48x112 Mm
He bonee 0,50 Kr

KOHTPOJIbHO-U3IMEPUTESIbHbLIE [TPUEOPLI U ABTOMATUKA
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PEFYNIATOPBI A TEPMOCTATbI

3.5 Perynatop TemMnepaTypbl CO BCTPOEHHbLIM
TaumepoM Patap-02K

PerynaTop TeMnepatypbl ¢ TaiiMepom Patap-02K npuMeHseTca B KauecTse 6710Ka ynpaBieHs 3MEKTPUYECKMMM KaMeHKaMm1 And 6aHb
W cayH , naporeHeparopamu Ans cayH, 6aHb, putobouek, VK Harpesatenelt cayH, BOfOHarpeBaTesiaiMm, 3MeKTPUYECKUMM TepMOKaMe-
pamu 1 apYrMm CUCTEMaMMU.

- Patap-02K -X-X
P - pene YCTPOVICTBO TepMOperynATopa ’
C — CUMWCTOp § Jlydwwee peleHne ana
- | v kopryca ® 371.KaMeHoK 1 PuToboueK

D — Ha DIN-peiky |
« [1Ba He3aBMCKMBIX KaHana ynpaBneHua « Bxop ot gatumka ypoBHA
+ [18a LMdPOBLIX MHAMKATOPa « Bxog o TepMoBbIKiOUaTeNA
« [lBe ycTaBKu No BpeMeHw « Pa3peLuenne 0,1°C

Onucanue npubopa

PaTap-02K nMeeT ABa He3aBMCWMbIX KaHana yrpaBlieHs: KaHan TepMoperymnaTopa v KaHan
TaliMepa C ABYMA BPeMeHHbIMM yCTaBKaMu. [py CoeaMHEHM NOCNIe0BaTENbHO ABYX BbIXOL-
HbIX KaHanoB mnoslydaeM Npubop ANA YNpaBneHWs 3MeKTpo-KameHKoW. [lpy BKoYeHUM
npubopa HauyHeT paboTaTb TaiiMep, 3aAaloLLMIA BPEMeHHYI0 3aepHKy 10 BKIIOYEHUA TepMo-
perynsatopa. [lanee BKI0YaETCA TEPMOPErYNATOP, a TaliMep HauMHAET OTCUMTHIBATL BpeMA A0
BBIK/TIOYEHMSA 3NEKTPO-KAaMEHKM.

Wcnonb3yn [Ba KaHana pasaesisHo MOMKHO YNpaBATb paboToit GrTobouKm. TepMoperynaTop
MoAAEePHVBAET TeMNEpaTypy B NaporeHepatope. TaiiMep OTKPbIBAET-3aKPbIBAET KpaH nofaun
napa B 604Ky, 3a[1aBasi TeM caMbIM Bpems NpoBeieHA npoLieaypsl. Hannuve B npubope Bxoaa
OT [1aT4/Ka YPOBHA M03BOJIAET aBTOMATUYECKI KOHTPOMMPOBATH YPOBEHb BO/bI B NaporeHepa-
Tope. Hanuume BXof1a 0T BHELLIHEro TEPMOBLIK/IOUATENA NO3BOSIAET MOBbICKTL 6e30MacHOCTb OT
MpeBbILLEHWA TeMMNepaTypbl, HaNpUMep, B cayHe.

TexHuueckue XapaKTepUCTUKN

[lnanasoH 3aaHunA TemMnepaTtypbl OTKAIYEHNA -40..+125°C

TouHOCTb M3MepeHwA TeMnepaTypbl +3°C

PaspelLeHue no TeMnepatype 01°C

[vnanasoH 3agaHua ructepesnca 1..20°C cwarom0,1°C

[0 BKMoYeHU: 0...24 Y. ¢ Lwarom 1 MuH.

[lnanasoH 3aaaHunA BpeMeHu
* [0 BbIKMO4eHs: 1...6 Y. ¢ warom 1 MuH

ToK Harpysku 3/M pene — o 10 A, cumuctop — go 200 MA
HanpAeHve nutaHua 150...240 B (50+1 'y)

[abapuTHble pa3mepsbl 72x88x54 MM

Macca He 6onee 0,4 Kr

[atumk TeMnepatypsl ana cayHbl TC.n/n.CayHa.

[atuvK 1MeeT MeTanIM4ecKMin KOpryc, OKPaLLEHHbIN B CBET/I0-KOPWYHEBLIA LBET (MOA
nepeBo). Kopnyc MmeeT cneuyanbHylo KOHCTPYKLUMIO AR MOBbILLIEHWA TOYHOCTM M3MepPeHKA
TeMmnepaTypbl BO3yxa B cayHe Mpy ero KpenyeHnm K cteHe. [JaTuvk coaepHmT TepMoUyBCTBY-
TeNbHbIV N0/TyNPOBOSHMKOBBIN 31EMEHT TMa N/n , TepMOBbIKIIOYaTENb C Py4HbIM BO3BPaTOM C
TEMNepaTypoit pasMbikaHuA KoHTakToB 140 + 5 °C v KneMMbl 4N1A NOAKM0YEHUA Kabens.
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PETYNIATOPBI VI TEPMOCTATHI

3.6 Tepmoperynatop Patap-02a, Patap-02a-1

CO BCTPOEHHbLIM aBTOMATOM BKJTKOYEHWA HAlPY3KU

TepMoperynAtopbl Patap-02a, Patap-02a-1 co BCTPOEHHbIM aBTOMATOM BHJIIOYEHWA
Harpy3Ku NpUMEHSIIOTCA 1A 6bITOBOMO M MPOMBILLIEHHOTO UCMO/b30BaHMS, HaNpUMep,
[LJ1A KOHTPO/IA W NOAAEPHaHNA TeMMNEpaTypbl B HEOOMBLLMX HUNbIX U NPOU3BOACTBEH-
HbIX MOMELLIEHNAX, rapamax, CKnagax, norpebax, AN ynpaBneHWA HarpeBaTensamu,
TepMoKaMepaMm, TensioBeHTUnATopamMu, MIK-Harpesatenamm, KOHBEKTOpaMU U T.4..

« [N0nHOCTbIO 3aKOHYEHHOE U3[ENMe, He
TpebyeTcA yCTaHOBKM B LLUKad

BcTpoeHHbI OBYXMOMIOCHBIA aBTOMAT
BKITIOYEHA Harpy3Ku

+ Y06HbIA HACTEHHBIA KOPMYC C KNEMMHbIM
OTCEKOM

OnucaHue npubopa

YOOOHBIA B KPEMmeHMM  HacTeHHBbIN
KOpryc, ~ BCTPOEHHbIi  [BYXMOJIOCHbIV
aBTOMAT BKIIOYEHWA Harpysku, 6osbLUoN
CBETOAVOHBIN ABYXPa3pALHBIN MHAVKATOP,
BbICOKaA Ha[IeXHOCTb 3@ CHYET UCMO/b30Ba-
HVWA KAYeCTBEHHbIX COBPEMEHHBIX 3/1EMEHTOB,
60NbLLIOe 3HAYEHME KOMMYTVPYEMOro TOKa,
BO3MOMHOCTb I0CTVPOBKY C AATUMKOM.

Tepmoperynatopbl Patap-02a, Patap-02a-1
B 0A30BOM KOMMMEKTaLMM CHabyeHbl gaT-
UMKOM TeMnepaTypbl C TMMOM Bxoda n/m,
MMEIOLLMM KOpryC M3 HepyKaBeloLLelt cTanm
OMaMeTpoM SMM 1 AsimHoM 30MM, KOTopbIN
MOXHO WCMOSb30BaTb Kak [NA KOHTPONA

TexHu4eckme XapaKTePUCTURKU

+ BonbLuoi cBeToANOaHbIN ABYXPa3pAaHbIV
MHOVKaTOP

+ KoMnneKTyeTca BbIHOCHBIM [aT4MKOM
TeMnepaTypbl

TemrepaTypbl BO3ayxa, Tak W Bofbl U APYriX,
HearpeccyBHbIX K MaTepuany faTdvka, cpeq.

[nA Hayana paboTbl [OCTaTOYHO Mof-
KMIOYnTb K MpUBOopy NWTaHWe, Harpysky M
BXOOALMA B KOMMEKT MOCTaBKM AaT4MK
Temnepatypsl. Mprbop roToB K paboTe.

| POz Parap-02a-1

[lnanasoH 3agaHvA TeMnepaTypbl OTK0YEHWA -9..499°C -9..499°C
L s Y
[NorpeLuHocTb M3MepeHuna +2°C +2°C

HanpsaeHve nutaHna 198..242 B 198...242 B
HoMMHanbHbIM KOMMYTUPYEMBIN TOK 10 A npu cosp = 0,6 16 A npu cosp = 0,6
MaKcyManbHbIA KOMMYTUPYEMBIN TOK 14 A 18A

TeMnepatypa sKcnyataumm -10..+55°C -10..+55°C
[abapuTHble pasMepbl 128x82x63,5 MM 128x82x63,5 MM
Macca He bonee 0,4 Kr He bonee 0,4 Kr
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PEFYNIATOPBI A TEPMOCTATbI

3.7 Perynatop temnepatypsbl Patap-03.2YB

ﬂByXHaHaﬂbelm C yHMBepCalibHbIMK BXOaMW

MpegHasHayeH AnA M3MEpeHWA W PerynupoBaHUA TeMnepatypbl U Opyrux GU3MHECKUX MapaMeTpoB U MOMKET MPUMEHATBCA ANIA
M3MepeHus 1 peryn1poBaHusA TEMNEpaTypbl B KaMepe Kom4eHws, Bapku Kobackl U KOHTPOJIA TeMnepaTypbl BHYTpU 6aToHa Konbachl;
M3MepeHuns W perynm1poBaHUs TeMMNEepaTypbl U OTHOCUTESIBHOM BIAXKHOCTM B PAacCTOMHOM LLKady Ha Xne6o-6ynoyHoM npeanpuaTumn
(Mcnonb3oBaHMe NCUXPOMETPUHECKOTO [aT4MKa); U3MEPEHHA U PEryNIMPOBaHUA TEMMEepaTypbl U [aBNeHUsA B CUCTEME TensocHabwe-
HUA N T. 0.

Ll d
SIS
.
e
e
/9
/ /
[/
/
+ A3MepeHue 1 perynvpoBaHm1e Temnepa- + OTobparkeHwie 3MepeHHbIX BEIMUMH B + Bo3MOHOCTb MOAKNIOYEHNA K ABYM
Typbl nnn ,upyr0|71 ¢M3M‘-IECI-(OI7I BENMNYNHBI HEOﬁXO,ﬂMMbIX eanHnLax (MaCLUTa6MpO— BX0[aM [OaT4iMKOB Pa3HbIX TUMOB
M0 ABYM HE3aBM1CKMbIM KaHaraM Mo BaHl/Ie) I/I3MepeHV|e v perymm .
[BYXMNO3ULIMOHHOMY 3aKOHY ‘ [Y7IMPOBAHKE: 1O OLHOMY
« OtobparkeHye Ha andaBUTHO-LMGPOBOM KaHany — G13M4YECKOI BENNYMHBI, N0
« Perynuposanue no ogHoMy KaHany no HK-gucnnee 0gHOBPEMEHHO 3HaYeHN [JPYroMy KaHany — pasHuLibl GU3NHecKnX
TPEXMO3MLMOHHOMY 3aKOHY (ABe YCTaBKM, N3MepPAEMbIX BENIMUYMH U BbICTaBNIEHHbIX Be/INYMH
[1Ba YCTPOICTBA YripaBneHus) YCTaBOK

« Pabota B perkvMe MUNMBONLTMETPA

Kanan Kanan

CETb TafiMepa TepMoperynatapa
Onucanme npw60pa T T | T '
TepMoperynaTop Patap-03.2YB vmeeT ABa yHMBEpCanbHbIX BXOAA ¥ [ABa KaHana gla] [ | [ | [1o[11[12[13[14[15
ypaBsieHyA no ABYXMO3WLMOHHOMY 3aKOHY. TaKe MOXHO peanu30oBaTh TPEXMo- 50y
3WLMOHHBIA 3aKOH PErynMpoBaHWA M0 OLHOMY KaHajy, perynvpoBaHue Mo 2208 v
pasHuLie CUrHANOB C ABYX BX00B. [Tprbop MoreT paboTaTb €O BCEMM AaTumMKaMy,
VIMEIOLLMM Ha BbIXOAE YHUGULIMPOBAHHbIN TOKOBBIMA CUMHAN WM CUrHan B Brae
HanPFAMKEHNA 0T HECKOMbKUX MWUAMBONLT. B nprbope npeaycMoTpHa BO3MOMK- + 22 —_—
HOCTb MacLLTab1pOBaHMA CUrHaNa 1 MHAOMKaUMA B HEObXoauMow Gr3nyecKom 29 cowo
BeNumnHe. B TepMoperynATope NpyvMeHeH ABYXCTPOUHBIN andaBuTHO-LdPOBON : Lz La] | [ 1] [4]s]e]7
/K MHOMKATOP C NOACBETKOMN MOBLILUEHHOM KOHTPACTHOCTU. [loNb30BaTeNbCKui § g % é J) J) (L
MHTEP(ENC 0YeHb MOHATHBINA , MOCTPOEH B BWAE MHOTOYPOBHEBOMO MeHio. Tep- 3 § H ﬂmk'_}:pm_
MOPErynAaTop MMeeT BbICOKY0 TouHOCTb, oT 0,1 %. lpeaycMoTpeHa BO3MOMKHOCTL HIEE YPOBHSA  BLIKNiOYaTENL
YMeHbLLEHUA U3MepUTENbHOM0 Toka [0 0,5 MA npu paboTe ¢ M1HMaTIOPHBIMU Tep- |3 §
Monpeobpa3oBaTenAMu. °

\_"_J

DaTuuk

TEMNEpaTYPb
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PETYNIATOPBI VI TEPMOCTATHI

Tun Bxoaa (NporpaMMmpyeTca nonb3oBaTesnem):

[u1anasoH nsmepaeMbix Paspewaiowian lpenens gonyckaemoi npusefeHHOM
npeobpasoBarens Temneparyp, °C cnocobHocTb, °C OCHOBHOW norpeLuHocTy, %
TXK(E) -270...1000 1(0,1%)

TXA(K) -270...1372 1(0,1%)

TN(R) -50...1768 10,19 +0,25 (cabiwe 50°C)
Thnes) -50...1768 1(0,1%) +0,5 (Hue 50°C)
TMK(T) -270...400 1(0,1%)

TXK(L) -200...800 1(0,1%)

50M (W, ,=1,426) -50...+200 0,1

100M (W, =1,426) -50...+200 0,1

50M (W, ,=1,428) -50...+200 0,1

100M (W, =1,428) -50...+200 0,1

Pt100 (W,,,=1,385) -200...+850 10,1)* 015

Pt1000 (W, ,=1,385) -200...+850 1(0,1)

Pt100 (W,,,=1,391) -200..+600 1(0,1)*

Pt1000 (W,,=1,391) -200...+600 1(0,1)

Ni50 (W, ,=1,617) -60..+180 0,1

Ni100 (W ,,=1,617) -60..+180 0,1

n/n (TC1047) -40..+125 0,1 0,5

* - pa3peLuaioian cnocobHocts 0,10C obecneumBaetca ans ananasoxa -99,9...999,9 °C

- Mpepentbl gonyckaeMoit 0CHOBHOM
Tok, MA 0..5/0..20/ 4..20 +0,1%*

Hanpamenve, MB 0,5...2500 0,1

** - B Ka4eCTBe TOKOBOMO LLUYHTa [0JTHKEH MCNONb30BaTbCA PE3NCTOP TOYHOCTBIO He XyHe 0,05%

TexHunyeckne XaPaKTepPUCTUKN

Konmnuectso YHMBEPCA/IbHbIX BXOL0B 2

+ [N1A TepMonap, CUrHasnoB ToKa W HanpaAeHna:1,5...4 cek

BpeMs 13mepeHua (CMeHbl MoKasaHwii) .
+ [J1A TEPMOCONPOTUBNEHNI (HacTpamBaeTca nonb3osateneMm): 3,0...12 cek

3apeprKKa Ha BRIIoYeHWe/BbIKIoYeH e 1...100 cek (HacTpamBaeTcA Noab30BaTeeM)

KonmyecTso Bbixo40B 2

+ 3fleKTpoMarHuTHoe pene: 7 A, 220 B
 cumuctop: 1A, 220 B
» TpaH3ucTop (OTKPbITLIA KonnekTop): 50 MA, 5 B

MaKc. ToK Harpy3K¥ 1 KOM-BO KOMMYTALIMOHHBIX LIMKIIOB AfA
BbIXO[HbIX YCTPOVCTB

+ C pa3pelualoLLieit cnocobHocTbio 1,0: -9999..49999

11ana3oH 0TOBPaXKEHNA M3MePEHHbIX BEMUMH -
A P P + C pa3pelualoLLieit cnocobHocTbio 0,1:-99,9...4999,9

[lManasoH HacTpoKK cABMra 3aBMCKMOCTI BXOAHOM BEANYMHbI -500,0...500,0 eguHuL, n3mepsAemolt BenmymHbl ¢ warom 0,1
[l1ana3oH HaCTPOMKM HaKMoHa 3aBMCUMOCTY BXOSHOW BENNHMHBI 0,500...2,000 c warom 0,001 (MHOMMUTENB)

[lvanasoH ycTaBKm ructepesyica 0...100 eaunHML M3MepAEMOI BEAIMYMHBI C LIAroM |

BbI6op 111 aBTOMaTM4eCKan HaCTPOMKa M3MepUTENBHOMD ToKa Yepe3 0.5: 5,0 MA

TEPMOMETPbI COMPOTVBIIEHNA 13 pAda

B03MOMHOCTb OTKIIOYEHNA «XOMIOHOMO Craf» /1A paboTbl C .

nddepeHLManbHbIMY TepMonapaMmi

Bpems ycTaHoBneHMA paboyero pexiMa, UcmcAeMoe C MoMeHTa
BK/TIOYEHIA TepMoperynATopa

He bonee 3 cex

HanpsrkeHure nutaHma (220+22)B/ (50+1) 'y
[abapuTHble pa3Mepsl He bonee 96x48x110 MM
Macca He bonee 0,5 Kr



PETYNIATOPBI V1 TEPMOCTATHI

3.8 Tepmoperynatop NYCK-1 ¢ TaumepoM n pyHKUMEN
KOHTPONA BaX¥HOCTM OJ1A KaMepbl CYLLUKY

Tepmoperynatop MYCK-1 npegHasHaueH onA ynpaBneHUA NPOLECCOM CYLIKM C KOH-
TPOsieM TeMMepaTypbl, OTHOCUTENBHOM BIAXHOCTY BO3AYXa U ANMTENBHOCTM NpoLecca
CyLUKW. TepMOpEryfiATop MOMKET BbITb MCMO/b30BaH [1A KOMMJIEKTOBAaHMWA KaMep CyLUKU
oAexabl, TEMMNepaTypHbIX KAMep CYLLKW [PEBECUHbI, TPABAHbIX COOPOB, 3epHa U T.4..

+ ABTOMaTW4ECKOE OKOHYaHVe fpoLiecca CyLLIKM 1o BpeMeHn 1inm 0THOCK-

Te/IbHOM BNarHOCTV BO3ayXa
+ [oHATHBIM NONb30BaTENbCKMIA MHTEP(ENC
« [lpocTan ycTaHOBKa 1 NOAKMIOYEHNE

« 0fVH crieuyaniaypoBaHHbIiA MPUBOP 3aMeHsAET TPY CTaHOAPTHbIX

« [lBa ucnonHeHwms:

1. Myck-1-1 co BCTPOEHHBLIM JAT4MKOM TeMMepaTypbl 1 BIaHHOCTU
2. TTycK-1-2 ¢ BbIHOCHBIM AATYMKOM TeMnepaTypbl 1 BAHHOCTU

Onucanue npubopa

TepMoperynatop  OCyLLIeCTBAAET  Morne-
PEMEHHOE  BKIIOYEHWe HarpeeaTena W
BeHTWATOpa. [lpn [OCTVMMEHUM B Kamepe
3a[1aHHOr0 3Ha4eHWA TeMrepaTypbl Harpesa-
Teflb OTK/IOYAETCA, @ BEHTUNATOP BKMIOUAETCA.
Mpy CHYMEHUM TemnepaTypbl B KaMepe Ha
BEJIMUMHY MMCTEPE3NICa BbIKIIOYaETCA BEHTU-
NIATOP U BKMIOYaeTCA Harpesatesb. [pouecc
CYWKM 3aKaHYMBAETCA MO0 MU [OCTUME-
HWW 3aaHHOrO (YCTAHOBIEHHOTO) BpPEMeH
CYLLIKW, NMB0 NPY AOCTVMEHWM BAHKHOCTM B
KaMepe CyLLIKM YCTaHOBIEHHOI0 3HaueHus.

TexHu4eckme XapPaKTePUCTURKU

HanpAreHve nuTtaHma Yactotor 50 Iy

TepMoperynATop BLIMOSHEH B MaCTMacCoOBOM
Kopryce LLMTOBOMO MOHTaMa.

lpopeTe Ha MaHenM Kamepbl OTBEPCTUA
V1A YCTaHOBKM Mprbopa, NOAKMIOUMTE K HeMy
NWTaHWe, HarpeBaTeslb, BEHTUATOP. YCTaHo-
BUTE MpWbop. Ballia Kamepa cylwKy roToBa K
pabore!

[lnanasoH KoHTponA Temnepatypel ¢ norpeluHoctbio 1,0 °C; paspetwervem — 1,0 °C*

[lnana3oH 3afaHuA ycTaBKy No Temneparype*

[nana3oH 3agaHmA rncrepesnca (Ho He bonee Temneparypbl YCTaBHIA)

[l1ana3oH KOHTPOMA OTHOCKTENBHOM BAHHOCTY C: NorpeLLHocTbio +3,0 %; paspeLueHnemM — 1,0 % *

[lnanasoH 3apaHuA YCTaBKM Mo OTHOCWTESIbHOM BIaXHOCTM *

[lManasoH 3aaaHuA YCTaBKY BpEMEHH ¢ papeLuieHreM 1 MuH

CyTouHbI yXoz 4acoB, He bonee

MolLHoCTb Harpy3KK, He bonee

Cpe[Huin CPoK Ry 6bl

[abapwuTHble pa3Mepbl Kopryca, He bonee, MM
YcTaHOBOYHbIE pa3Mepbl, MM

Macca, He bonee

* - MOryT 6biTb M3MEHEHbI

2 NyCK-1

]

-

MynbT ynpaBneHusi KaMepow CyLUKU
o «MYCK -

—1»

|

3asNe[ 5] [ 121 2013 3 ‘

(220+22) B
0..+80°C
+5...60°C (+5..80°C)
+1..60°C
0..80%
5...80%

0... 24 vac

+5 MWH

1,5 KBt

5 net
95,0x95,0x70,0
84*84

0,50 kr
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PEJIE BPEMEHM M TAIMEPbI

4.1 Pene BpeMeHn PB-01M MHoro¢yHKUMOHaNLHoe

Pene BpemeHn PB-01M MoxKeT nUcnosb3oBaThbeA B KavecTBe GopMUpOBaTeNs NepuoamyecKoii nocnenoBaTeslsHoCcTM MMNYbCOB UK

YCTPOﬁCTBa 3aepKn Npu ynpasnieHUM TEXHONIOr YeCKMMK NpoLeccamn.

+  3aMeHAET NpaKTUYeCKW, BCe BbiNyCKaeMble + YnobHbIV Kopryc ¢ kpennerveM Ha DIN-peliky
B HAaCcToALLeE BpEMA 0HOKHANLHGIE pene « PaClumMpeHHbIN [uanasoH TemnepaTypsl 3KCrya-
BpeMeHn Tauwm -25..+50°C

« [1ByXpa3paaHbIi CBETOAMOOHBIN MHAMKATOP « [lBa vicronHenms:

* 8 BCTPOCHHLIX GYHKUMIA 1. PB-01M.220 — HaripsiseHme niTaHma

+ [Iniana3oH 3ajaHnA BbIOEPHKIN BDEMEH perte: 150...240 B nepemeHHoro Toka
ot 0,1 cek. oo 99 u. 2. PB-01M.24 — Hanparkenvie nutaHma 9..30 B

+ 3ajjaHue yCTaBKY MOTEHLOMETPOM C KOHTPONEM MOCTOAHHOTO TOKa

3Ha4eHWA Ha Lll/l(])pOBOM MHOWKaTope

Onucanue npubopa

Pene Bpemenu PB-01M npefcraBnAeT coboit mporpaMMupyemMoe aBTOMaTUHYecKoe YCTPOMCTBO W
npeaHasHa4YeHo 1A KOMMYTaLMW 3MEKTPUYECKMX Lienei Yepe3 KOHTaKTbl BbIXOAHOMO pene, nocne
0TpaboTKW NpeABapUTENbHO YCTaHOBIIEHHOW BblAEPHKM BPEMEHW, MO 3aAaHHOMY anropuTMy paboTbl,
C UHAMKaLmel 0bpaTHOro oTcyeTa 3ajaHHOro BpeMEHM.

AnropuTMmbl paboTbl

1. 3amepika Ha BKMloYeHMEe Npu moctoAHHo 4. MopMupoBaTens UMMYbCoB. Mpy 3aMblka-

MOAAHHOM HaNPAHEHUN MATAHMA. HM  YNPaBNAIOLLEr0  KOHTAaKTa,  BbIXOAHOE
pene aKTMBMPYETCA, M HauMHaeTCA OoTcyer
BbIOEPHHKW BPEMEHW Ha BbIKMioYeHue. Pasmbl-
KaHue YMpaBAIOLLETO KOHTAKTA 10 MCTeUeHMS
YCTaHOBMEHHOW BbIEPHKY MPEPLIBAET OTCHET 1
OTHJTIOYAET BIXOMHOE Perie.

2. Crapt-Cron. BwmioyeHne ¥ 3agepwka Ha
BbIK/IOYEHME BLIXOAHOMO Pene MpoUCXOAMT Mpu
3aMblKaHWV YNPaBNAIOLLIETO KOHTaKTa. [1oBTop-
HOe 3aMblKaHWe YMpaBNAILLEr0  KOHTaKTa
MPepbIBaET OTCHET BbIAEPHKM BPEMEHM, ECIN
MPOVCXOAUT [0 WCTEYeHWA YCTaHOBMEHHOM 5. 3aflepKa Ha BbIKMIOYEHWe Mpy MOCTOAHHO
BblJEPHKM. MOJJaHHOM HamnpAMEHN MTaHVA.

3. CvMMeTpUYHan 3adeprkka Ha BRmiodeHue u 6. Ctapt-Maysa. BrmioyeHMe W 3afepwka  Ha
BbIK/IO4EHME. BbIK/IOYEHME  BLIXOOHOTO  pefie  MpoMCXoamT
Ny 3aMblKaHWW  YMPaBnAIOLLErO  KOHTaKTa.

TexHunueckue XapPaKTepUCTUKN
OyHKLMM

[nanasoH HanpAMeHA NUTaHnA

L

===

E&]

@ ® ®
® 9 0

MoBTOpHOE 3aMblkaHWe YNPaBAIOLLEr0 KoH-
TaKTa OCTaHaBMMBaeT (3anoMMHAEeT) oTcyeT
BbIOEPHKM BPEMEH, €CiM MPOMCXOOMT [0
VICTEYEHUA YCTaHOBIEHHOW BblaepHKM. Mocne-
JyloLLiee 3aMblKaHWe YMPaBNAIoLLEro KOHTaKTa
MPOMOJIHAET OTCYET BbIAEPHKM BPEMEHM.

. ['eHepaTop CUMMETPUYHBIX MMY/COB, HAUMHaA

C nay3bl, NpX NOCTOAHHO NOAAHHOM HaMpAMe-
HUW NIATAHWA.

8. ®opMMpoBaTesb MMMY/HCOB.

* Hann4me KHOMKW py4HOro 3amycKa

* Hannuune VHAVKALUMM BKIIOYEHUA pene
PB-01M.220: 150...240 B nepemeH. Toka, (50+1) I'L{
PB-01M.24: 9...30 B nocToAHHOr0 ToKa

[peaens AonycKaeMol NOrpeLLIHOCTV 0TCHETa BblAEPHKIM BPEMEHN He 6onee +0,2%

TeMnepaTypHbli apeiid He 6onee 0,01%/°C

KonnyecTBo 3aaaBaeMblX BblAEPHEK BpEMEHU 1

HOMMHanbHbIM TOK Harpy3KK1, KOMMYTUPYEMBIN pefie BpEMEHW, Mpy « MpY HaNpAXEHUM NepemeHHoro ToKa 240 B He bonee 7 A
aKTMBHOW HarpysKe * MPU HanNpAKEHUU NOCTOAHHOTO ToKa 24 B He 6onee 10 A
MWHUMarbHBIN TOK Harpy3ku 10 MA npu HanpareHnn 5 B

«0,1cek+99cekcwarom0,1 cex

MporpamMMupyeMblii ivianasoH 3afaHunA BblAEPHKM BPEMEHU

o 1 cek+ 99 cekclarom 1 cex
o 1 MUH <+ 99 MUH ¢ WwaroM 1 MuH
14+99y4cwaroM 1y

labapuTHble pa3Mepsl Kopryca / Macca 37x93x59 MM / He bonee 0,5 Kr

3 8 t?:iﬂ r77i} @ KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA



PEJTE BPEMEHM U TAVIMEPbI

4.2 Pene Bpemenn TEM[I-1M

Pene BpeMenun TEMIT-1M npepcTaBnAeT co60oi 0fHOKaHasbHbIA NporpaMMUPYeMblid aBTOMAT M NpeHa3HaueHo [i1A aBTOMaTUYECKOro
3aMbIKaHMA-Pa3MbIKaHWA [0 YeTbIPeX BHELLHMX Lienei ¢ MHAWKaLMel BpeMeHW 0TCYeTa U BO3MOXHOCTbIO 3BYKOBOM CUTHANM3aLMK.
lpubop MoxKeT 1cmosb30BaTbCA B Ka4ecTBe TaliMepa BpeMeHu, hopMMpoBaTeNA NepUoAMYECKON NOCeA0BaTeIbHOCTM AN YCTPOM-
CTBA BKITIOYEHNA-BbIKMIOYEHWUA /1A YCTPOWCTB YNpaBeHWA MpU BbIMNOSHEHWUM TEXHOMOMMYECKMX NPOLLECCOB.

+ Bo3MorKHOCTb YCTaHOBKM 110
4-x yctaBoK no BpeMeHm ot 0,01
ceK. 00 99 4 59 MuH obLumx AN
BCEX KaHaroB yrnpaBfeHus

« [lBa ncnonHeHus:
1. Temn-1M-2 — 1Ba BbIXOAHbIX

4 perkmMa paboTbl

2 BX0[1a ANA BHELLIHMX CUrHanoB
ynpaBneHus

lMpocTan HacTpolKa

Bo3aMorKHOCTb NoAKMIoYeHNA K pene
BpeMeHM ABYX BHELLUHWX KHOMOK: KHOMKA

«MYCK/CTOMY, X KHOMKM «May3a» pene
C / / . 2. Temn-1M-4 — yeTbipe
OXpaHeHMe TeKyLLIVX 3HAYEHI BIXOHBIX ene

napameTpoB MPorpamMMbl MU OTKIIOHEHV
nnTaHUA

OnucaHue npubopa

Mepuon paboTbl pene BpeMeHW pasdbuT Ha 4
MHTEpPBANa C MPOM3BOSILHOM  [IUTENBHOCTBIO
(OnanasoH 3agaHns AnUTEeNbHOCTM OAMHAKOBLIN
Q1A BCEX WHTEPBAsnoB W BbibMpaeTca W3 paga:
0,01 cer+99,99 cek; 0,1 cer+999,9 cek; 1 cek+ 99

MUH 59 ceKk nnm 1 MrH + 99 4 59 MuH). Ha Karkaom
3 3TUX MHTEPBAIOB M0/b30BaTENb MOMKET 3afa-
BaTb KOMOMHALMIO COCTOAHWMA KOHTAaKTOB pene
(3aMKHYTO UNK Pa3oMKHYTO). BeeaeHre Hynesbix
3HAYeHWI [NIMTeNbHOCTV MHTEpBana CooTBET-

CTBYET ero npornycky, B 31oM Cjiy4ae COCTOAHUA
pene Ha NaHHOM MHTepBasie He MMEIOT 3Ha4YeHUA.

PexknMbl paboTbl

1. U,VIKHVNECKMVI — LWKN oTCYeTa NOBTOPA-
eTcA HeCKOHEYHO.

2. OQHOKPATHBIA — wuukn oTpabaTblBaeTcA
0fWH pas3, Nocnie Yero BCe pene pasmblka-
totcA. [10BTOPHbIV 3amycK LVKNa NpOMCXoamT
MpW HaxaTn KHonkv BBOL vnm npu 3aMbl-
KaHUM  COOTBETCTBYIOLLMX KOHTaKTOB Ha
KNeMMHYKe npubopa.

TexHu4eckue XapPaKTePUCTURKU

Hal'lpﬂ)-KEHVIE NMUTaHWA

HoMWHanbHbIA KOMMYTUPYEMbI TOK

Konnyectso KOMMYTVPYEMbIX BHELLIHVX Lienel (3aBUCUT 0T MoAMGMKaLMW Nprbopa)

ﬂVIaI'Ia3OH 3alaHnA BPeMEeHHbIX NHTepBasioB

3. O[IHOKPATHbIA  (AHAJIOTWYHO MPEQbI-

OVILEMY) CO 3BYKOBbIM CUTHAJIOM
JNUTENBHOCTBIO 10 CEKYHA MO OKOHYA-
HUU OTCYETA. Bo Bpema 3By4aHuA BCe pene
Pa30MKHYTbI, BCE KHOMKW HEaKTWBHbI, @ MHAW-
KaTopbl MUMAIOT B TaKT CO 3BYKOBbIM CUFHA/IOM.
MoBTOpHbIA 3amycK (MPWM HaMKaTUM  KHOMKK
BBO[ vnm npyt 3aMblKaHWM COOTBETCTBYIOLLIMX
KOHTAKTOB Ha KMEMMHVKe npubopa) B 3TOM
PEMKMME BO3MOMEH TONBKO MO OKOHYaHUM 3BY-
KOBOTO CvrHana.

4. ONHOKPATHbIX  C  MOATBEPMIEHUEM

3ANMYCKA KAXKAOI0 WHTEPBAJIA BHYTPU
O[HOF0 LMKNA. To oKoH4aHMM oTCYeTa
KaMOoro M3 YeTbipex WHTEpBarnoB BCE pene
pa3mblkaiotcA. OTcyeT credylolLero MHTepBana
11 MOBTOP UMKNa nocsie oTpaboTKi nocneaHero
MHTEPBaNa HauMHaloTCA MPY HarKaTUM KHOMKM
BBOL 1w npy 3aMbIKaHM COOTBETCTBYIOLLMX
KOHTAKTOB Ha KNeMMHUKe nprbopa.

(220£22)B
5,0 A, cosp>0,4

2,4

+ 0,01 cek + 99,99 cek

+ 0,1 cek +999,9 cexk

« 1 cek + 99 MuH 59 cek
o ] MMH + 99 4 59 MUH

KonnyectBo 3aaBaeMbix BpEMEHHbIX MHTEPBAsoB 10 4-x
ToYHOCTb BblAEpHKKM YCTaBOK He 6onee 0,1 %
KonunuecTso BXOA0B [/1A BHELLHVX CUrHAMOB yrpaBieHus 2

[nuTenbHoCTb BHELUHWX CUrHANoB ynpaBieHnA

MoLLHOCTb 3BYKOBOIO CUrHana
[nviTensHoCTb 3BYKOBOIO CUMHaNa
Temnepatypa aKcnnyaraumm
labapuTHble pa3Mepsl Kopryca / Macca

He MeHee 50 MceK

He bonee 0,1 Bt

He bonee 10 cek
+5..+55°C
96x50x100 MM / He 6onee 0,40 Kr

Katanor npoaykuwmn 2016
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PEJIE BPEMEHM V1 TAVIMEPSI

4.3 Pene BpeMenu TEMI1-12

(ons ynpaBneHna o 12 BHELHMX Liene)

Pene BpeMeHU NpUMEHAETCA B MULLEBON MPOMBILLJIEHHOCTH, CE/Ib.CKOM Y KOMMYHAJIbHOM X03AK1CTBaX, B MaLLUNHOCTPOEHUN, Ha Hefe3-
HOAOPOXHOM TPaHCNopTe N OpYyrux 0TpaciAax NPOMbILLIEHHOCTU.

+ 12 kaHanoB ynpaeneHuna

+ OHOKPATHBIN W LMKMMYECKII PEXMMBI paboTbl
+ Bo3MOHOCTb MOAKMIOYEHNA K Pene BHELLHER KHOMKM «MyCK/cTom»
« [InanasoH 3agaHuA BpemMeHHbIX MHTepBanos ot 0,01 cek 4o 99 4 59 MuH

« [lpocToe ynpasnenme

. CoxpaHeHme TERYLMX 3HaYeHnM MapaMeTpoB NPOrpamMMbl NMpu OTKIYE-

HUW NMUTaHKA

+ 3awmta MapaMeTpoB OT HeCaHKLUMOHMPOBAHHOIO 0CTYyMNa

OnucaHue npubopa

Pene BpemeHn TEMI-12 npencTanAet
060V NporpamMMmpyeMblid aBTOMAT C 00LLIMM
3anycKoM U npefHa3HaveHo AnA aBToMaTn-
YeCKOro 3aMblkaHuA - pa3mblkaHmA fo 12
BHELLIHUX LieNei ¢ MHAMKaLMen BpeMeH.

Bo3MoHO nogKnioyeHne BHELLHEN KHOMKK
nyck/cton, Kotopas  AybnMpyeT  KHOMKY
BBO[l Ha nepegHen naHenn. B kayectse
BHELLHEM KHOMKM MOryT 6biTb WCMOSb30-
BaHbl KOHLIEBbIE BbIKMIOYATENM, KOHTaKThI
pene v Opyrue «Cyxme» KOHTaKThI, a TaKe

TexHUYeCKMe XapaKTepUCTUKM

HanpseHve nutaHna

HoMuHanbHbIA KOMMYTUPYEMBI TOK
KonnyectBo KOMMYTMPYEMbIX BHELLHVX Lienei
Perim pabothl

[nana3oH 3aganmA BPEMEHHbIX MHTEPBAJI0B

KonmdecTBo ycTaBoK Ha KaHan
06LLiee KONMYECTBO YCTaBOK
To4HOCTb BblEPHHKM YCTaBOK
Temneparypa aKcnyaraumm
[abapuTHble pa3Mepsl Kopryca L2
Macca

TpaH3wncTopHble N-P-N Kntoum, BKoYeHHble
M0 CXeMe OTKPbITBINA KOMMEKTOP.

MprHUMN OeicTBMA pene BpeMEHU 3aKnio-
YaeTcA B aABTOMATUYECKOM BKIIQUEHWUM W
BbIK/IQYEHI UCMIOMHUTENbHBIX YCTPOCTB B
TeYeHvie BpeMeHM, yCTaHaBNMBaeMoM (3afa-
BaeMoM) nofb3oBatenem. Bee KaHanbl pene
BpPEMEHW He3aBWCKUMO [pyr OT Apyra BKAo-
4aloTCA 1 BbIKIOYAKOTCA MO 0[JHOMY pa3y 3a
UMK/ B MOMEHTbI, OnpeaensaeMble 3HaYeHU-
AMUW yCTaBOK TBKN M TBbIKA ANA KamAoro
KaHana.

Bpema paboTbl BCex KaHanoB OrpaHWyMBa-
€TCA 3HAYEHMEM YCTaBKM TLMKI - MOMEHTOM,
Mo [OCTUMKEHMIO KOTOpOro TavMep mnepe-
xoouT B «Pesmm CTOM», HesaBMCMMO OT
3HaYeHWI YCTaBOK KaHaoB.

BbinyckaetcA Take MogudukaumA pene
BpemeHn Temn-12 ¢ QyHkumen «llay3an.
B 310M cnyyae npu 3aKase pene BpeMeHu
HY*KHO YKa3blBaTb «TeMn-12C».

198..242 B
S5Acos¢>0,6

12

0HOKPaTHbIM, HEMPEPbIBHbIN

+ 0,01 cek. + 99,99 cek
« ] ceK. + 99 MuH. 59 cek.
o 1 MUH. + 99 4. 59 MuH.

2

254+t )

UMK

He 6onee + 0,1%
+5..+455°C
96x96x180 MM

He 6onee 0,5 Kr



PEJTE BPEMEHM U TAVIMEPbI

4.4 Tanmep peansHoro BpemeHn TPB-02

Taimep TPB-02 npepcraBnaet coboi nporpaMMmUpyeMoe aBToMaTU4ECKOE YCTPOMCTBO /1A XECYTOYHOM0 3aMblKaHWs U pa3MbIKaHuA
[0 [1BYX BHELUHMX Lienel B COOTBETCTBUM C 3alaHHbIMY YCTaBKaMM N0 BPEMEHM W YPOCBHAM OCBELLEHHOCTU U MOMKET MPUMEHATLCA 1A
yNpaBneHns BHYTPEHHMM W HapyXHbIM OCBELLEHWMEM, a TaKHe MOMET MCMOJb30BaThCA B KauecTBe GopMUpoBaTeNs NepuoauYecKom
nocnefoBaTeslbHOCTV UMMY/bCOB MW YCTPOMCTBA 3afepHKI NPY YNpaBAeHNM TEXHONIOrMHEeCKMMM NMpoLieccamy.

. CoxpaHeHme 3a[]aHHbIX NapaMeTpoB 1 X0Aa BPEMEHW MpU OTKIOYEHUW NNTaHUA

+ PaclumpenHbI Anana3oH no Temnepatype Kcryaralmm

+ Y106CTBO HACTPOMKM 1 3KCTINyaTaLm

Onucanue npubopa

TaliMep WMeeT [Ba HEe3aBUCMMbIX KaHana
yrpaBneHna. [1A Karwaooro KaHana MOHO
YCTAHOBMTL BPEMS BRIIOYEHIA M OTHIIOYEHMS
CBOEI0 BbIXO[HOMO 3/1EKTPOMArHITHOMO perie.
B TaliMepe Mcnonb3yioTca pene ¢ Nepekva-
HbIMU KOHTaKTaMM, COOTBETCTBEHHO MOMKHO
MCMONb30BaTh SO0 HOPMaSTbHO-3aMKHYTbIE,
nMbo  HOPMasbHO-Pa3oMKHYThIE,  CuoBble
KOHTaKTbI [IBYX pesnie MoryT ObiTb COEAMHEHI
nocneaoBatesibHo. B 3ToM cyyae nosydaem
MpMOOP C OOHMM KaHanoM 1 YeTbipbMA Bpe-
MEHHBIMM YCTaBKaMM.

TaliMep MMeeT BO3MOMHOCTb YrpaBieHua
pere B 3aBWUCUMOCTU OT YPOBHA OCBELLIEHHO-
ctu. lopor cpabaTbiBaHmA, B 3aBUCMMOCTMI OT
YPOBHA OCBELLIEHHOCTY, NMPOrpaMMUpyeTcA B
nepefenax ot 1 4o 50 oTHOCKTENbHBIX eau-
HWL: 1% — OCBELLUEHHOCTb MUHUMAbHaA,
50% — ocBeLLEeHHOCTb MaKCUMarbHaA.

TexHWUYeCKMe XapaKTepUCTUKM

Ecm BpeMeHHble YCTaBKM KaKoro-nunbo w13
KaHaroB (BpeMA BKIIOYEHMA 1 BbIKMIQYEHWA)
PaBHbl, [JaHHbIM KaHan paboTaeT TofbKo OT
[IaT4MKa OCBELLEHHOCTU, KaK 0bbl4HOe GOTo-
pene. Ecnm BpeMeHHble YCTaBKM Kakoro-nmnbo
M3 KaHanoB (BpemA BKIIOYEHWMA U BbIK/IO-
YEHWA) UMEIOT pasHble 3HaYeHud, To mocne
BK/IOYEHMA [aHHOM0 KaHana OT AaTuuKa
OCBELLIEHHOCTM, BXO[ OT [aTuMka OCBELLEH-
HOCTM OTKMIOYaeTCA (BO M30EMKaHMe JIOMHBIX
CcpabaTblBaHWA OT MOCTOPOHHEN 3aCBETHM)
[0 Tex nop, Moka He oTpaboTaloT BpeMeHHble
YCTaBKMU.

HanpsAreHue nutaHmna 198..242 B
KonnyectBo KaHanoB AnA NOKMI0YEHNA BHELLHWX Lienel ynpaBneHna 2

PekmM paboThl LIMKNYECKUI
[epuog umkna 24 4.

BpemA ycTaHoBneHMA paboyero pexiuma

He bonee 3 cexk.

[Tpefenbl AoMycKaeMoro OTKIOHEHUA YaCcoB PeasbHOr0 BpeMeHw
[lnana3soH KoppeKLMK CYTOYHOrO YX0Aa YacoB

Kon-Bo ycTaBoK Ha 1 KaHan (He3aBMUCHMbIX 1A Ka40ro KaHana)
[vana3oH 3aaHuA ycTaBoK

HoMuHanbHbIA KOMMYTUPYEMBI TOK

[POJOAHKMTENBHOCTL PAbOTbI TaliMepa OT NIUTHEBO baTapen
TeMmnepatypa aKcnnyataumm

[abapuTHble pa3Mepbl Kopryca

Macca

He 6onee + 2 MVH. B MecALl

B nepegenax + 20 cek.

2

0T 1 MUH. 40 23 Y. 59 MUH. C AUTCKPET. oTcHeTa | MUH.
5Acos ¢p>0,6

He MeHee 500 cyToK

-40...+50 °C

72x88x54 MM

He bonee 0,25 Kr

Katanor npoaykuwmn 2016
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PEJIE BPEMEHM M TAIMEPbI

AnroputMmbl paboTbl TaMMepa peanbHoro Bpemenn TPB-02

Cocrosiue A
KOHTaKTOB pene
| |
1. Pabota TaiMepa (CocToAHMe 0aHOro 13 pene) ¢ ! I
[aT4/KOM OCBELLIEHHOCTM, MCMOMb30BaHMe Hop- TEMHO ) ! TEMHO
3aMKHYTble - - - - cBeTno
MarbHO-Pa30MKHYThIX KOHTaKTOB pesie
t1 - ycTaBKa Ha BK/OYeHMe (BK/IOYEHME 0CBe-
LLIeHnA - YTpO) Pa30MKHyTbIE
ot2 - ycTaBKa Ha OTK4eHue (BbIHﬂIOLIE‘HVIe OTKNHOUEHNE BKNHOYEHME t2 24y
ocBeLleHnA - HOHb) OT [3aTYMKa OT AaTumKa
ocCBeLWeHHOoCTHn ocCBeLWeHHOoCTn

CocrosHue \
KOHTaKTOB pesne

2. Pabora TaiMepa (COCToAHME 0AHOIO 13 pefe) Mpu
OTK/IOYEHMM AATHMKA OCBELLIEHHOCTH, VCMOMb30Ba- savyTe TeMHO
HYe HOpMaJbHO-3aMKHYTHIX KOHTAKTOB pere

TEMHO

ceeTsio

«t1 - ycTaBKa Ha BK/OYeHUe (BK/IOYEHVe OCBe-

LLIeHnA - YTDO) pasoMkHyTble |
ot2 - ycTaBKa Ha OTK/OYEHMe (BbIKNIOYEHME

OCBELLEHWA - HOYb)

CocTosHve \
KOHTaKTOB pene

3. Pabota TaiiMepa C nocnefoBaTe/bHbIM COe-
OVHEHVEM [OBYX BbIXOfHbIX pene (6e3 faTumka

3aMKHyTble
OCBELLIEHHOCTM), UCMOMb30BaHMEe HOpMaJlbHO-3aM-
KHYTbIX KOHTAKTOB perie
« t1 - ycTaBKa Ha BKntoyeHue | pene PasOMKHyTEIE
0 t1 t2 t3 th 244
« t2 - ycTaBKa Ha oTKnioueHue | pene
« t3 - ycTaBKa Ha BKntoyeHue |l pene
« t4 - ycTaBKa Ha oTKntoueHue |l pene
CocTosnve A
KOHTAKTOB pene
| |
4. Pabota TaiiMepa (coctosHwe, HanpyMep 1 pene) ! I
C [ATYMKOM OCBELLEHHOCTU B pexkume (oTopene TeMHo ' f TeMHO
3aMKHyTble CBET/I0

(t1 = 12 = 0), “cnonb3oBaHWe HOPMasbHO-3aMKHY-
TbIX KOHTAKTOB pene

PasoMKHyTble

0 OTKSIOYEeHMe BKJTIOYeHVe 244
OT AaTuuKa OT faTuMKa
OCBELLIeHHOCTU 0CBeLLEHHOCTU

4 2 t?:iﬂ r77i} @ KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA



5.1 Cyetumk nmnynscos CH2-4

Cyetumk umnynbeoB CU2-4 npeHasHayeH 4nA LMGPOBOro 0TcHeTa 06BEKTOB MM eaMHML, (MMMYNbCOB, XOA0B U T.M.), MOCTYNatoLLMX
OT KOHLIEBbIX BbIK/IIOYaTENEN KOHTAKTHBIX, ONTUYECKUX, UHOYKTUBHbIX, EMKOCTHBIX M Ap. AATYMKOB U MOMET NPUMEHATLCA B TEXHO-
JIOFMYECKUX MPOM3BOLCTBEHHBIX MPOLIECcax B MPMOOPOCTPOEHMM, MULLEBOM NPOMBILLIEHHOCTM, MALUMHOCTPOEHUM, B TOM YMCHe AnA

nofcyeTa npoayKLmm.

+ [lpAMoN, 06paTHbIN MM PEBEPCHBHBIN CHET

+ OyHKUWA MacLLTabypoBaHKA

« Hannume kaHana ynpasneHva

« 3aluuTa napameTpoB 0T HeCaHKLIMOHMPOBAHHOIO AOCTYNa

OnucaHue npubopa

Cyetumk wmmnynecoB CU2-4 wcnonb3yetcA anA  oTcyeTa
VIMMY/bCOB, MOCTYNAIOLLMX OT KOHTAKTHBIX MK BECKOHTaKT-
HblX [aT4MKoB. bnarogapA HanMumMio 31eKTPOMarHWUTHOMo
pene v QYHKUMM MacLuTabypoBaHWA CHETYMK MMMY/IbCOB
CW2-4 MOMKeT TaKKe NPUMEHATLCA B Ka4eCTBE pacxoaoMepa
VA1 [03aTopa.

TexHu4eckne XapaKTePUCTURKU

HoMWHanbHbIA KOMMYTUPYEMbI TOK
[nvtenbHOCTb CHETHOrO MMNYIbCa
[nvtenbHOCTb Nay3bl Mexay VMMybcamy
YacroTa cneoBaHuA MMNYIbCOB

PekmM pabothl

[lnana3oH 3aaaHuA yCcTaBoK

[lnanasoH KoahduLveHTa yMHOKEHNA (MacLLTabupoBaHA)
[vana3oH 3anaHuA aHTuapebesra
TeMmnepatypa aKcnnyataumm

HanpseHwve nutaHna

[abapuTHble pa3mepbl Kopryca

Macca

Katanor npoaykuwmn 2016

5A cos ¢>0,6

He MeHee 0,5 Mcek

He MeHee 0,5 MceK

He 6onee 1 KI'y

MpsAMOIA, 06PaTHBIN, PEBEPCUBHBIN
-999 = 9999

0,001...9,999

0,5...99 Mcek

+5..455 °C

198..242 B

96x48x100 MM

He 6onee 0,40 Kkr

www.relsib.com
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CHETHMRM UMITYTIBCOB W BECKOHTAKTHBIE BbIKITIOHATESNA

5.2 [Nepekntovatenn ontnyeckue Of/1

OnTtnyeckme nepexnioyarenu npeaHasHavyeHbl A1A PErucTpaunmy pasinyHbIX 06bEKTOB U NPUMEHAITCA B MaLLMHOCTPOEHUK, aBTOMO-
6MﬂeCTp0£‘HMM, MULLEBOWA NPOMBILLJIEHHOCTU U T.0.

YCTOMUMBOCTb K BUOPALMOHHBIM Harpy3Kam
YCTOMYMBOCTb K 31EKTPOMArHATHBIM
roMexam

+ YCTOMYMBOCTb K BHELLIHEMY OCBELLIEHMIO
(B TOM YmCsIe OT SIOMUHECLIEHTHBIX SlaMn)

« [lBa ucnonHeHwms:

1. MNepeKnioyaTenb ONTUHECKWIA COBMELLIEH-
Horo Tvna OMAJ-02M

2. [Nepeknioyatesnb ONTUYECKI pa3HECeH-
Horo Tvna OMJ-03M

OnucaHue npubopa

Mepeknioyatens OMA-02M cogeput nsny-
yatenb M (OTOMPUEMHMK B OAHOM Kopryce
1 cpabaTbiBaeT Ha CBET, OTPaXKeHHbIA Mpu
MOABNEHMM 0ObEKTa B aKTUBHOM 06MacTy
nepeknioyatens (8 nyye).

MNepexnioyatens OMA-03M coctout 13 aByx
YacTeit: M3nyyaTena M OeTeKTopa M MOMKET

TexHUYEeCKME XapaKTEPUCTUKM

MCNOMb30BaTbCA Kak AMdY3MOHHBIA Nepe-
KMioyaTenb — cpabaTbiBaloLLMA Ha  CBeT,
OTPaXKeHHbIN 0T 06BbEKTA NPy MOABNEHWM €ro
B aKTVIBHOM 06/1aCTU NepekioyaTens (B nyqe),
TaK U KaK pasHeceHHbI — cpabaTbiBaloLLMin
Ha NpepbIBaHyie Niyda MeXay U3fydvatenem u
[ETEKTOPOM.

Ha nepekniovatene wMeloTc: perynupo-
BOYHbIA PE3NCTOp ANA HACTPOMKM rnopora
YyBCTBUTENBHOCTY M CBETOAMOAHBIN UHAMKa-
TOp CpabaTbiBaHMA KPacHoro LIBeTa.

MaKcvMarnbHoe paccToAHye yCToinumMBoi paboTbl

,[lJ'II/IHa BOJIHbI UCMOJ1b3YEMOro N3ny4eHna

0,5 M — oTparKeHue ny4a

950 HM

[varpamMma HanpaeeHHoCTV U3ny4eHuA no yposHio 0,9 -

[arpamMma HanpaBneHHoCTM 13y4eHA no ypoBHio 0,9

Pasmep pe3bobl
Temnepatypa aKcnyataumm

Macca

8..30B
M 20x1,5
+5..455 °C

He 6onee 0,30 Kr

+ 2,0 M — NpoxoXKaeHve ny4a
» 0,25 M — oTparkeHue ny4a

950 HM
+0,5
8..30B

M 20x1,5
+5..+55 °C

He 6onee 0,40 Kr



6.1 TepMoxpoH-P3ancub

ABTOHOMHBIE PET/CTPATOPhI (J10ITEPbI)

YHMBEepCanbHaA c1CTeMa TeMMNepaTypHOr0 MOHWUTOPUHIA

CucteMa TepMoXpoH-Pasicub MOMET MpUMEHATLCA ANA PErucTpaLuu W KOHTPONA TeMnepatypbl B Niobbix chepax LeATenbHOCTH,
HampuMep: MULLEBOK U $apMaLeBTUHYECKILA MPOMBILLIEHHOCTY; MedMLVHe; CTPOUTENbCTBE M NPOM3BOACTBE CTPOMMATEPUasoB;
FUINLLHO—KOMMYHasIbHOM X03AICTBE; UCTIbITaHUM, XPaHEHWM 1 TPaHCTIOPTUPOBaHUM HeTENPOLYKTOB; TeMMepaTypHOM MOHUTOPUHIE
OBVHYLLMXCA, BUGPUPYIOLLMX 1 BPaLLAOLLIMXCA MEXaHU3MOB; METEOPOIOrM; Hay4HbIX UCCeA0BaHMX.

PerucTpaLiya TemnepaTypHbIX 3Ha4YeHuit Yepes paBHble 3aaaH-
Hble M0/1b30BaTesNeM MPOMEHYTKI BpeMeHU

XpaHeHue MHdopMaLMK B COBCTBEHHOI SHEProHE3aBUCUMONA
namATW perucrparopa

JIUTWeBbIV 3neMEHT NUTaHWA CO CPOKOM 3KCNNyaTauuy Ao 8 net
+ MUHMATIOpHbIA FrepMETUYHBIA KOPMYC 3 HepHaBetoLLe CTanm
Ynapo- v BUOpOYCTONUMBOCTL

YCTOMYMBOCTb K MarHUTHBIM V1 371IEKTPOCTATUYECKVM NOMAM
MpocToe 1 ynobHoe nporpaMMHoe obecreyeHyie

BbiBog AaHHBIX B ByAe TabnuLibl, rcTorpaMmbl, rpaduka

OnucaHue npubopa

YHMBepcanbHanA — cucTeMa  TeMMepaTypHOr0  MOHWTOPMHIa
«TEPMOXPOH-P3/1CB» npegHa3HaveHa AnA pernctpaumm Tem-
nepaTypbl BO BPEMeHW C nocneaytoLLer 06paboTKoi nosyyeHHo
MHOOPMaLIMM Ha NepcoHanbHOM KoMnbioTepe. CucTeMa coctouTt
“3 n3meputenen-pervctpatopos DS1921G-F5 v agantepa anAa
cyMThiBaHMA AaHHbIX Ha [K. MoctaBnAeTcA Ha gucke. 3a cyeTt
Marnblx rabapuToB M MOSHON aBTOHOMHOCTW M3MepUTe/b—peri-
CTpaTop MOMKET ObITb YCTaHOB/EH B TPYAHOLOCTYMHBIX MECTaX, TaM,
rae NpYMeHeHne Apyrnx CPeacTB KOHTPOA HEBO3MOMKHO.

TexHuueckue XapaKTepUCTUKKU
[lnanasoH perucTpmpyemon TeMneparypsi
[orpelLHoCTb permcTpaLmm TemnepaTtypel

MorpelUHOCTb PermcTpaLivv BpeMeHH
Mepvof permcTpaLmm JaHHbIX

06beM namaTH

Bo3MoxHble BapuaHTbl apx1BaLyv pesysbTatos pervcTpaumn B bydepe
MoC/e10BaTesbHbIX 0TCYETOB

KonuuectBo NporpaMMupyeMbix KOHTPOSIbHBIX NMPeienoB
3KcnyaTaumnoHHbI pecypc npy Temnepatype + 20 °C
CreneHb 3aLLmThl Kopryca

BenunumHa oTHocKTeNbHOM BAaKHOCTH

Macca u3mepuTens-pervctparopa

Katanor npoaykuwmn 2016

DS19216G-F5

-40...+85°C

+1,0°C B gnanasone -30...+70°C
+1,3°C B ganasoHe -40...-30°C n +70...+85 °C

+2 MWH. 3a 1 Meca
1...255 MUH.
2048 3anucen

1. C npeKpaLLieHveM 3anvcu nocsie NoHoro 3anosiHeHua bydepa

2. KonbLeBolt bydep (be3ocTaHoBOYHaA paboTta) — nocne AOCTUHKEHMSA
nocneaHei AYeKN Ha4MHAeTCA CReayIoLLMIA LYK NoCieaoBaTelbHOro
3anoNHeHUA NaMATY HOBBIMW AaHHBIMM, HAUMHAA C MIafLLIMX AYEEK,
MoBEPX paHee CoXPaHeHHbIX 3HAYEHNI.

2 (0[MH BEPXHUI 1 0QUH HUMHWI)
2..10 net

IP67

90% RH npwm Temnepatype 50 °C
33r

www.relsibcom 4D



ABTOHOMHBIE PEF/CTPATOPHI (JIOITEPLI) / PETUCTPATOPbI ECLERK-USB

6.2.1 AsToHOMHbIe peructpatopbl EClerk-USB
B NJ1TACTUKOBOM MUHW Koprnyce

ABTOHOMHbIe peructpatopb (orrepbl) EClerk-USB npuMeHsAIoTca B Hay4HbIX UCCIe0BaHMAX 1 MPOMBILLTIEHHOM MPOKU3BOLCTBE, MpK
TPaHCMOPTUPOBKE CKOPOMOPTALLMXCA MPOAYKTOB M MaTepPUaroB, [1A KOHTPOIA paboTbl CUCTEM OTOMNIEHWA Y KOHAVLMOHWMPOBAHNA BO3-
[LyXa, Ha CKNnapax, XpaHWuLLax, B 6ubnnoTeKax, apxusax u 1.4,

+ Bbicokan TouHoCTb + CoBpemeHHbIV An3anH
+ Hu3koe aHepronotpebnene  « TOHATHbINA NOMb30BATENLCKMIA
« bornbLLIoi 06bEM BHYTPEHHEN nHTepgeic

namATn

3proHOMUYHBIN Kopryc

OnucaHure npubopa

ABTOHOMHbIE PErvcTPaTopb! (NOrrepbl) — 3T0 BaLLM JIYHBIE SMIEKTPOHHBIE
cexpetapu (electronic clerk), KoTopble NpoBeayT M3MepeHNs Heobxoa-
MbIX MapamMeTpOB, 3anuLLyT AaHHbIE BO BHYTPEHHIOW MaMATb, a Mo3He,
MpY NOMOLLM MPOrpamMMbl 06paboTKy, NPEACTaBAT AaHHbIE M3MEPeHUi
Ha KoMrbloTepe B y0BHOM /1A Bac BULE.

Peructpatophl (11orrepsl) paboTaloT Kak aBTOHOMHO, UCTOMb3YA HE0PO-
rovt anemMeHT nitaHKA CR 2032, Tak 1 ¢ KoMMbIoTEPOM B pexkiMe on-line,
nuTadAcs ot USB-nopra.

06beM namaTu norrepa: 80000 3HaueHi
Mepuop onpoca: 1 c...24 u.

Tuvn 3anMcK: LMKIMYECKWIA, [0 3aM0fHEHNA
Konuyectso KaHanos: 1 v 2

CpoK cny:bbl 6e3 cMeHbl 3leMeHTa NUTaHMA NpU nepuoge
peructpaumm 1 MuH: 1 rog.

Temnepatypa akcnnyatauumu: -20...+70 °C

TexHUYeCKMe XapaKTepUCTUKM

HaumeHoBaHue Konuuecteo [nana3soH namepeHus
WU3MepaeMblii napamer
peructparopa KaHanoB P P P 1 TOYHOCTb

EClerk-USB-T Temnepatypa (BCTPOEHHBIN CEeHCop) -20..+70°C+0,5°C
. -20..+70 °C 1,0 °C (1,5 °C; 2,0 °C)
EClerk-USB-RHT 2 TeMnepaTtypa ¥ OTH. Ba*HOCTb (BCTPOEHHBIN CEHCOP) 0..100 % ot + 2,0 % (:3.0 %, +45 %)
lIcR Temnepartypa: TepMonapa Tvna XA(K) — BHeLLHee B 3

EClerk-USB-K 1 MOMKNIOUEHYIE YEPE3 KNEMMbi 50..+1200°C+ 0,5 %
EClerk-USB-2Pt 9 Temnepartypa: TepmoconpoTvenenyie Pt1000 — BHeLLHee 504200 °C 05 °C

[BYXMPOBOAHOE MOAKMI0YEHNE YEPE3 KIEMMb -
EClerk-USB-2mV 2 HanpAmeHvie — BHeLLHee NOAKII0YeHNE Yepes KNeMMbl 0..50 mV £0,25 %
EClerk-USB-2U 2 HanpsreHne — BHeLLHee NOAKMIYeEHE Yepes KNeMMbI 0..10 B 0,25 %
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ABTOHOMHBIE PEFCTPATOPHI (JIOITEPBI) / PETUCTPATOPbI ECLERK-USB

6.2.2 AsToHOoMHbIe peructpatopbl EClerk-USB-x-KI
NPOMBILLJIEHHbIE B repMeTMYHOM Kopnyce Kl

ABTOHOMHbIE MPOMBILLTIEHHBIE perucTpaTopbl B Kopryce KL NpUMEHAIOTCA 4 KOHTPO/A TeMMepaTypbl MUOKMX U Chiy4MX MUALLEBbIX
W HEMWLLEBbIX CPefi, KOHTPOJIA TeMnepatypbl B Tpybax v eMrocTaX. EClerk-USB-RHT-KL npuMeHsieTcA s KOHTPONA U perucTpaumm
TeMnepaTypbl U OTH. BAAXHOCTU B MPOMU3BOACTBEHHBIX M CKNAACKUX MOMELLEHUAX, B BO3OYX0BOAAX CUCTEM BEHTUNALMM U KOHOU-
LIMOHMPOBaHWA, B KaMepax Temna-xonoda, cywunbHbix wkapax. EClerk-USB-PT-KI npuMeHAeTcA OnA KOHTPONA WM perucrpaumuu

136bITOHHOrO AaBNEHWA U TeMMepaTypbl *KUAKOCTEN.
EClerk-USB-X-X-X-XxX-X

2Pt — TeMnepatypa, AByxKaHanbHbI (43 - Pt1000) | mun

K - Temneparypa (43 - XA(K)) BxoAa
RHT — temnepatypa 1 0TH. BNaxHOCTb

PT — u3bbiTouHOE faBneHue v TeMnepaTypa

TOYHOCTb

n3MepeHna
1 - noBblLLIeHHaA TOYHOCTb (A RHT)
2 — HopMarlbHaA TOYHOCTb
ana 2Pt: Ko, 1-1, 1-2, 2-1, 2-2, 4-1 st
ana K: Klo, 1-1, 1-2,1-3

ana RHT: K10, 1-2, 4-1

ANaMETP MOHT. YacTn

(ana 2Pt n K)
‘ d, MM
‘ [JIMHA MOHT. Yactn
‘ L, MM |
pa3mep pe3b6oBoro
\ coequHenua (ana 2Pt n K)
M, MM |
+ Bbicokad TouHoCTb

['epMeTUYHbBIN Kopnyc

LLInpokuit ananasoH TemnepaTypbl 3KCyaTaLmm
Hanuume toctpoBkm nonb3oBatens

Huskoe aHepronotpebneHyie

IMOHATHBIN NONb30BaTENLCKMIA MHTEPdEIIC

OnucaHure npubopa

3NeKTPOHHbIN BI0K pervicTpaTopa ¢ baTapeiHbIM 0TCEKOM HaxoaWTCA B repMe-
TWUYHOM KNEMMHOW rofoBKe. KneMMHas rofioBKa MMeET [1Ba BXOAa: OAMH A
noakniodenna K USB-nopTy KomnbioTepa, BTOPOW A/1A MOAKMOYEHUA 30HAa C
UyBCTBUTENbHBIM 311eMeHTOM. [Tpur nomoLum nporpamMel EClerk nonb3oBatesnb
MOYKET CaMOCTOATENBHO OCYLLIECTBUTb IOCTUPOBKY perucTpatopa. s cMeHbl
3/1EMEHTa NUTaHWA UM M3MEHEHWA PerKVMa paboThl pervcTpatopa A0CTaTouHO
OTKPYTUTb KPbILLKY KNEMMHOW FOfI0BKM. PercTpatop BbIMOHEH B Pa3fMYHbIX
KOHCTPYKTVBHBIX UCMONHEHWAX [171A Pa3HbIX 0611aCTel NPUMEHEHNA.

06em namatu norrepa: 80000 3Ha4eHwi
Mepuop onpoca: 1c...24 4

Tuvn 3anMcK: LMKIMYECKWIA, 10 3aM0fHEHNA
KonuyectBo KaHanos: 1 v 2

Cpok cny6bl 6e3 cMeHbl a1eMeHTa NUTaHUA
npu nepuoge peructpaumm 1 MuH: 3-5 net

TeMnepatypa 3akcnnyataumu: -40...+70°C (kpaTKoBpemeHHo -50...+80°C)

Katanor npoaykuwmn 2016
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ABTOHOMHBIE PEF/CTPATOPHI (JIOITEPbI) / PETUCTPATOPBI ECLERK-USB

HOHCTpYKTI/IBHbIe MCNOJIHEHUA

53

70

KlO

X . %
QC 1
* AVl

70

Kl1-3

M12x1,5; M16x1,5; G1/4; M20x1,5; G1/2

25

Kl4-1

TexHUYEeCKME XapaKTePUCTUKK

Konuuecteo
HaumeHoBaHue peructpatopa KaHaNoB WU3MepaeMbii napameTp [lnana3oH u3MepeHUA 1 TOYHOCTb

EClerk-USB-2Pt-KI

EClerk-USB-RHT-KI

EClerk-USB-K-KI

EClerk-USB-PT-KI

Mepuop peructpauum

BpeMﬂ 3anoJjiHeHUA naMATU

11,5 yacoB
4,8 cyToKk
29 cyToK

5 ner

70

Kl1-1

70 cyTok
1,5 roga
5 net

8 ner

70

Kl1-2
M12x1,5; M16x1,5; G1/4; M20x1,5; G1/2

TeMnepatypa (BcTpoeHHbI cercop, KIO ana 3
MCM0/1b30BaHUSA C BHELLHWM [JaTYMKOM) 50..+200°C£0,5°C
2 TeMnepaTtypa ¥ 0TH. BaHOCTb (BCTPOEHHBIN ceHcop,  -40...+100°C £ 1,0°C
KI0 on1A 1cnonb30BaHUA ¢ BbIHOCHBIM JATYMKOM) 0...100% oTH + 2,0%
Temnepartypa: Tepmonapa Tvna XA(K) (BctpoeHHbiIn 50..+800°C £ (0,5+0,0025T)°C
1 ceHcop, KIO anA ncnonb3oBaHUA ¢ BHELLHM o e w0 B s
T -50...+1250°C + (0,5+0,0025T)°C
2 /A36bITO4HOE [aBNEHME 1 TeMMnepaTypa. 0..0,6 v 0...2,5Mna  0,5%

-20..+110°C+0,5°C

BDEMH ¥U3HU I1eMeHTa NUTaHUA NpU TeMnepartype

30 cyTok
0,5ropa
3ropa

4 roga
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KOHTPOJIbHO-U3IMEPUTESIbHbLIE [TPUEOPLI M ABTOMATUKA



ABTOHOMHBIE PEFCTPATOPHI (JIOITEPBI) / PETUCTPATOPbI ECLERK-USB

6.2.3 AsToHOMHbIe perunctpaTopbl EClerk-USB-X-G
NPOMBILLNEHHbIE B repMETUYHOM Kopnyce G

ABTOHOMHbIE PerucTpaTopbl MPUMEHAIOTCA B HaY4YHbIX UCCAIEA0BaHMUSAX, B MULLEBOM MPOMBILLIEHHOCTU, CENBCKOM U KOMMYHaJlb-
HOM X03ANCTBaX 1 MaLUIMHOCTPOEHMM, KEJe3HO0POMHOM TPaHCTMOPTe 1 B IPYr1X OTPAc/AX NPOMBILLIEHHOCTH.

OnucaHue npubopa

Beicokan To4HoCTb AstoHoMHble perucTpatopbl EClerk-USB-X-G B repmMeTyHOM Kopryce npefHasHadeHbl Ans
Hu3Koe 3HepromoTpebneHme PerucTpaLmm NapaMeTpoB C BHELLIHVX AaTHMKOB.

+ LLMpoKui vanasoH W3MepAEMbIX Mapa-  [pu nomoLLy nporpammbl EClerk nonb3oBaTesb MOMET CaMOCTOATENbHO OCYLLIECTBUTL I0CTU-
METpOB POBKY permcTparopa.

['epMeTUYHbBIN Kopryc

+ LLupoKuit manasoH TeMnepaTypbl aKCnny-
ataumm Mepuop onpoca: o1 1 cek. Ao 24 vacos.
Hanuume toctpoBKm nonb3oBatena

06em namaTu norrepa: 80000 3HaueHwi

Temnepatypa 3akcnnyartauumu: -40...+70°C, kpaTKoBpeMeHHo (He bonee 1 yaca): -50...+80°C.

Data Logger
ELCLERK -USB-2mV-6

TexHUYEeCKME XapaKTEPUCTUKM

Konuuecteo
HauMeHoBaHue peructpatopa KaHaN0B W3MepsaeMbIii napameTp [lnanasoH n3mepeHua 1 TOHHOCTb

EClerk-USB-2Pt-G Temnepatypa, Pt1000 -50...+200°C £ 0,5°C

-100...+100MB + 1,0%
0...10B + 0,05%
EClerk-USB-IU-G 1 ToK 1 HanpAeHne 0...5MA £ 0,05%
0...20mA £ 0,05%
4..20MA £0,1%

EClerk-USB-2mV-G 2 HanpameHve 0...50mB + 0,25%
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ABTOHOMHbIE PETUCTPATOPI (JIOTTEPBI) / PEFACTPATOPBI ECLERK-USB

6.2.4 TlporpamMHoe obecneyveHue anAa pabotbl
c peructpatopamu EClerk-USB

[porpamMma KoHGUrypypoBaHus 1 paboTbl ¢ faHHbIMK EClerk v. 1

Mporpamma npepHasHadera ana Hactpoiikn 10 EClerk COLEPHKUT:
napameTpoB W paboTbl C AaHHbIMU M3Me-
PEHWIn  aBTOHOMHbIX USB-peructpatopos
EClerk-USB.  lporpamma ~ vMeeT  WHTY- 9 Mpgrpammy — npocMoTpLumk panHbix EClerk Viewer v1.3 (01.04.2014)
UTWBHO-MOHATHbIN MoNb30BaTesbCKN
NHTEpPdEAC.

1. MporpamMy KoHbUrypupoBaHuA v paboTsl ¢ faHHbIMK EClerk v1.8 (01.07.2014)

3. CraTbi N0 NPMMEHEHWI0 aBTOHOMHbIX PervcTpaTopoB

4. PykoBoACTBa N0 3KCMTyaTaumm

Mporpamma EClerk no3sonqer:

« OCYLLECTBUTb  HauasbHyl0  HacTpOWiKy
perucTparopa: 3afatb Tekylliee Bpems, BHuMaHMe!
nepvof onpoca, Bpemsa Hadyana onpoca,
PEHMM 3anncK (LMKNMHECKUIA U paso-
BbI [0 3anofHeHWA MnamATY), 3apaTb

[nA ocyLecTBNeHMA 3aBOLCKON I0CTUPOBKYW, M3MEHEHA NaponiA AnA BXoAa B 10CTW-
poBKy [lonb3oBatend HeobxoaMM TeKCTOBbIN (aiin-naposib. [JaHHbIA TEKCTOBLI Garn
Heobx0aMMOo MOMECTUTL B Ty HKe NarnKy, rae HaxoauTcA caMa nporpamma EClerk. B atom

NMS;

cnyyae npu oTKpbITUK Nporpammbl EClerk B cTpoke MeHio MOABWTCA A0MOMHUTESbHAA

* MPEACTaBNATL faHHble B BUAe Tabnuubl KHOMKa «CepBuC». TEKCTOBBLIM (ain BbICHINAETCA NOC/Ee Nojly4eHna 3anpoca Ha odpurLm-
WM TpaguKa C BO3MOMHOCTBIO Mac- arnbHOM b/1aHKe opraHu3auny Ha an. agpec tech@relsib.com

WTabupoBaHWA,  3aAaBaTb  YCTaBKMU,
KOMMpOBaTb AaHHbIe, 3KCMOPTUPOBATh UX
B TekcToBble U Excel-dainel, pacneya-
TaTb FOTOBLIN [POTOKON M3MEPEHWIA.

Mporpamma-npocMoTpLUmK aaHHbIx EClerk Viewer

lporpamMMa npefHasHadeHa anA aHa- ['padukwm B nporpamMme NpefcTaB/ieHsbl B MOIHO3KpaHHOM dopMarte. IMeeTcA BO3MOMKHOCTb
J13a AaHHbIX C HECKOMbKMX aBTOHOMHbIX M3MEHEHVA LIBETOB rpadyKoB, MacLLTab1poBaHWA 0HOBPEMEHHOIO Npe/CTaB/eHnA Ha
USB-pernctpatopos EClerk-USB v becnpo-  rpaduke faHHbIX B pa3nyHbIX GU3NYECKMX eauHMLIAX MpY NOMOLLM aBTOMATUYECKOro
BO[HbIX U3MepPUTENe-perncTpaTopos pacyeTa MacLLTabHbIX KO3hdULMEHTOB.
WR-1-16-USB.
—
[ = T

iR
—
T
=
Ee=]
e
06Lme faHHble MpefcTaBneHye faHHbIX B BUAE MpeacTasneHme aaHHbIX B BIE rpadvka

Tabnumul
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ABTOHOMHBIE PEM/CTPATOPBI(J10M TEPI)

6.3 W3Meputenu-perunctpatopbl nepeHocHble EClerk-M

N3ameputenu-peructpatopbl EClerk-M npuMeHAIOTCA B HayuHbIX MCCIEAOBAHMAX M MPOMBILLIEHHOM MPOM3BOACTBE, MPU TPaHCMop-
TUPOBKeE CKOPOMOPTALLMXCA NPOAYKTOB U MaTepu1aioB, [1A KOHTPOA paboTbl CUCTEM OTOMNEHMS M KOHAMLMOHMPOBAHWA BO3MyXa, Ha
CKMafax, XpaHUnuLLax, B 6MbnunoTeKax, apxmeax u T.4.

BHeceH B [0cyaapcTBeHHbIN peecTp CpeacTB M3MepeHui

Poccuinckon Oepepaunmn .
Aepall « 00JIbLLIONM 06bEM NAMATH;

¢ BbICOKaA TOYHOCTb;

m
o
@D

=

Ix :
IZ :
>|< :
<
0
>I< :
>< :
=~

>|< :
>

COBPEMEHHbIIA 3PrOHOMMYHBIN KOPMYC;
N * PACLUMPEHHbI! Mana3soH TemMnepaTypbl
01 — peructpatop BLINONTHACMbIM hYHKLMAM 3KcnyaTaumm;

11 — n3mepuTens-permcTpatop

cospemeHHoe 10 anA KoHGUryprpoBaHUA
1 paboThl € faHHbIMK;
™n43

T, RHT, 2Pt, K + BO3MOMKHOCTb 3aMMCK C BPEMEHHBIMM
VMHTEpBanaMu;

MCMNOMHEeHMe Mo TOYHOCTU
1 - noBblIlLEHHAA TOYHOCTb (Tonbko Ana RHT)

2 - HOpMarbHasa TOYHOCTb

WUCNOJHEHne no CﬂOCO6y

61 -43 BCTPOEHHbIN nogrmiodeHna Y3 (ana 2Pt u K)

G2 —Y43 B 30H0€
G3 -3 nogxmioyaeTcA Yepes Kiemmbi

[ANVHa 30HOa

11= 120, 200, 300, 500 MM

LNMHa OT KOHLiA 30HAa
no 2-oro 43 (anA 2Pt)

2=l
B —uepHbi LiBeT Kopnyca
W —benbit

LWKady U1 T.N.) pEKOMEHAYETCA MPUMEHATL KPOHLITEIH [119 KpenneHus (nocTaBnAeTca B

\ “ KOMM/IeKTe).

4 B cnyyae pasmelLienms nameputens - peructpatopa EClerk-M Ha nnockoctu (Ha cTeHe, B

Katanor npoaykumumn 2016 www.relsibcom 91



ABTOHOMHBIE PEF/CTPATOPHI (JIOITEPLI)

Onucanue npubopa

NamepuTenu-pervctpatopsl EClerk-M noppaspensiotca B 3aBMCKMOCTM OT Mcnonb3yemoro  Bee npubopsl, KpoMe 1amepuTena-peructpa-
UYBCTBUTESIBHOMO 3/1eMeHTa 1, COOTBETCTBEHHO, M3MEPAEMbIX M PErUCTPMPYEMbIX MapaMeTpoB.  TOpa C TWMOM YyBCTBUTENBHOMO 3neMeHTa T

MMEIOT 1Ba KaHasla M3MepeHnA:
B 3aBucuMocTvt 0T Hanmuma unm OTCYTCTBMA CBETOOMOOHOIO MHAOMKATOPA I'Ipl/l60p BbIMOJIHAET

dYHKUMIO perucTpaTopa (HeT MHAMKATOpa) U 3MepUTeNA-pericTpaTopa (ect MHamKatop).  » RHT- 13mepeHvie Temneparypbl 1 0THOCK-
TeNbHOM BNarHOCTU BO3[yXa,

o 2Pt — n3MepeHue TemnepaTypbl B ABYX TO4-
Kax,

o K — u3mepeHre Temnepatypbl paboyero
cnas (KOHTPOnMpyemoit cpefibl) ¥ Xonof-

B npubopax ¢ Y3 K (tepmonapa XA(K)) 1 2Pt (gsa nnatuHosbix 3nementa Pt1000) dyscteu-  Horo cnas (Koprnyca npubopa).

TeslbHble 3MeMeHTbl HaXoAATCA B 30HAe (Mcn. G2) Unv NoAKMIoHaloTcA K Nprbopy € NOMOLLbIO

6e3BUHTOBBLIX KNeMM (1cn. G3).

B npurbopax ¢ 43 Temnepatypsl (T) v TeMnepaTypbl/0THOCKTENBHOM BRarHocTh (RHT) uyyB-
CTBUTENbHBINA 3/1EMEHT BCTPOEH B MPMOOP 1 HAXOAUTCA Ha NevaTHOW nnaTe Mof CheMHbIM
KOMMaYKOM, MMEIOLLIMM CKBO3HbIE 0TBEPCTUA ANA 0becrieyeHns Bo3ayx006MeHa C OKpyHalo-
Lev cpeov (uen. G1).

an60pr MMEIT TPU UCNOJTHEHUA O CHOC06y noaxknioyYeHna 4yBCTBUTEJNIbHOIO 3J1IEMEHTa:

~ - — - °
G1 — uyBCTBUTENbBHBIN 3neMeHT (43) i . b I
BCTPOEH B KOpMyC @ ECL=md o

~ 4 0
62 — YyBCTBUTENbHbIV 3neMeHT (43) HaxoguTeA . e o iD

Qoo

ECLERK

B 30H€ (2

63 — 4yBCTBUTENbHBIN 3nemeHT (43) . .
MOAKIYAETCA K NprUbopy Yepes KNemMmbl.* s
* - Mpnbop B ncnonHeHn G3 nocTtaBnAeTcA 6e3 YyBCTBUTENbHBIX 3/1EMEHTOB, B JaHHOM CIy4ae OHW MOTYT 3aKa3blBaTbCA OT/AENbHO.

TexHUYEeCKME XapaKTEPUCTUKK

061eM NamATM (KONMYECTBO 3aMUChIBAEMbIX 3HAYEHNI): 110 520 ThiC. 3HaYEHMI

Tun 3anucy AaHHbIX LIMKNMYECKNIA, 10 3an0sHeHUA

Twn cTapTa M0 BPEMEHMU, MO KHOMKe

[epuog permcTpamn 1c. .24y

KonnyecTBo MHTEpBANOB 3anmcu (ceccui) 1o 21

CyTo4HaA TOYHOCTb X0Aa BHYTPEHHErO TaiMepa tlc

[lnanasoH TemMnepaTypbl OKpyHaloLLel cpebl (3Kcnnyataumm) -40..+70°C

MuTanne oT 3neMeHTa 1/2AA HanpaeHveM 3,6 B unv ot USB

BpeMs ¥U3HM 3N1eMeHTa NUTaHWA NpU TeMnepaTtype**
Nepwop peructpaumnm BpeMs 3anonHeHua naMATn

Tc 70 yac. 130 cy. 110 cyT.
10¢c 30 cyr. 1,7 ropa 1,5 ropa
1 MUH 180 cyT. 2,7 ropa 2.hropa
1 vac 30 ner 3,1 ropa 2,7 rofa

** - Tlpu pabote nprbopa ToNbKO B perkMMe peructpatopa
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ABTOHOMHBIE PETVCTPATOPBI(TIOTTEPHI)

o A6conioTHaA NorpeLHocTb Paspewaiowas cnocobHocTb
WU3MepaeMbIii
napametp InanasoH nsMepenus "
W en. U3M. HAMKaTopa
npubopa
0,06

1 T Temnepatypa, °C -40..+70 +(0,5+0,0037) 0,1
9 +1,0°C(-20... +70) +1,8°C(-20... +70)
Temnepartypa, °C -40..+70 +15 °C (-40... -20) +23°C (-40.. -20) 0,1 0,04
2 RHT
+3,0% (10... 90) +4,5% (10... 90)
L B VAL L) +4,0%(0..10:90..98)  +7.0% (0.. 10; 90...98) L U
Temneparypa, °C -50...+200 +(0,2+0,001T) 0,1 0,03
3 P
. -40..+70 (43 ‘ .
Temnepatypa, °C _50_;2051 (q;Ba go3p0nHy£cl§)) CnpaBoyHbIv NapameTp 0,1 0,03
Temneparypa AR +(1,5+0,004T) (43 B 30HmE); 10 0.06
pabounii criait, °C - 100...+1200 (BHewwHAA +(0,5+0,002T) (6e3 TepMonpeobpa3osarens) ' '
4 K TepMonapa)
Temneparypa, -40..+70 CnpaBoyHbIv NapameTp 0,1 0,06

X0N0AHbIV cra, °C

Mporpamma EClerk v.2.0 KoHdUryprpoBaHMA aBTOHOMHBIX U3MepUTENe-perncTpaTopos
EClerk-M v paboTbl ¢ gaHHbIMK

« Hactpoiika (KoHdurypmpoBaHme) MporpamMMa-KoHMrypaTop pasBopauvBaeTcA Ha Becb akpaH K. Mpaduka MaKcuManbHo
npubopa; dYHKUMOHaNbHA. MBILLKO MOMHO CABMUMaTh KPUBYIO, yMeHbLLATb-YBEIMYMBATL MaCLLITab,
« PaboTa c daitnamm faHHbIX; BbleNATb 06/1aCTb ¥ pa3BopaymMBaTh ee Ha Becb 3KpaH. [10 npegocTaBnAeT BO3MOMKHOCTL
« PaBora B pexume Online MOArOTOBKM M pacneyvaTky KadectBeHHoro OT4eTa. YCTaHOBLUMK copepHuT B cebe Pyko-
(USB-13mepuTens); BOZCTBA MO 3KCM/yaTaLmm Ha Bce npubopel cepum EClerk-M, a TakKe nonesHble cTatb No

« OUNLTPALYA N0 MAKCHMATTBHOMY 1 NPVUMeHeHMIo aBTOHOMHbIX PervcTpaTopoB. B MeHio nporpammbl B pasaene VHdopmauusa
MUHIMAnbHOMY 3HaueHwio, Mo BpeMery;  COAEPHUTCA KpATKOE PYKOBOACTBO O paBoTe C MpOorpamMMoit.

MpeacTasneHve AaHHbIX B BUE
TabnuLbl M rpaduKa;

Bbicokan paspetllatoLlan CNocobHOCTb
npeacrtaBneHnAa AaHHbIX;

« [MogroToBka OT4eta; akcnopT B Excel;
+ Pycckuit n aHrnmncKmnm A3blk;
+ B0o3MOHOCTb 10CTUPOBKM Nprbopa.

HacTpoiika napameTtpos »

MoparoToBka OTyeta »
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MP1BOPLI C BECMPOBOAHOM NEPEAAYEIN JAHHBIX / CEHCOPHAA CCTEMA NO-WI-SENS SYSTEM

7.1.1 MHoroKkaHasnbHbI U3MepUTeSb TEMMEPaTypbI

WR-1-16

W3meputens WR-1-16 npepHasHauyeH oA M3MepeHWA Temnepatypbl ¢ 605ibLIOr0
KOMMYecTBa JaT4YMKOB. M3MepuTenb MPUMEHAETCA TaM, e HYHO CHUMaTb TEM-
nepaTypy C ABUMKYLUMXCA WM BpaLLALLMXCA 0OBEKTOB, U3MepATb TeMmepatypy
BHYTPY 3aKPbITbIX, FfEPMETUYHBIX KaMep ¥ MOMELLEHWI, B TOM YKCIIe B ONAcHbIX Mpo-
W3BOACTBAX, M3MEpATL TEMMepaTypy cpasy 60MbLIOr0 KONMYECTBA 06THEKTOB.

Bbicokan TouHOCT;
['epMeTUYHbBIN Kopnyc;
Hanuume aBapuimHoOro NUTaHMA 1 «MAKOrO» BbIKIOYEHWA.

Onucanue npubopa

MHoroKkaHanbHbIn M3mepuTens Temnepatypbl WR-1-16 npegHa-
3Ha4yeH ONA 0TOOparKeHWA WM3MePEHHBIX 3HAYeHUI TemnepaTypbl
0T 6ecnpoBOAHbIX [aTYMKOB TeMrepaTypbl, BXOAALUMX B CUCTEMY
No-Wi-Sens System, ux KOH®UrypMpoOBaHMA W CUHXPOHMU3ALMN
paanoobMeHa Meay AaTymKaMm v nprubopom.

—

[1Ba OCHOBHbIX peXKunMa paboTbl:

. OTobparkeHe U3MePEHHbIX 3HAYEHW U3MYECKMX  BENMYMH

BbIOPaHHOIO TEKYLLIETO KaHana ¢ 0[JHOBPEMEHHbIM 0TOBparKeHEeM
HOMepa KaHana (yCTaHOBJIEHHOrO MoNb30BaTesieM), MaeHTUdUKa-
LIMOHHOrO HOMepa 3TOro KaHana (CepuiAHbIA HoMep AaTumMKa), Unn
eaVHULbLI M3MEepeHV A 0TobparkaeMoi GU3NYecKor BenMUMHbLB
3T0M pEMKMMe MPeyCMOTPEHO aBTOMATMYECKOE NepexmiyeHie
(nepebop) Bcex MOAKNIOYEHHbIX AATUMKOB (KaHamnoB) ¢ NeproaoM
roce0BaTesbHOrO NeperioyeHnA 3 CeKyHbI.

TexHUYEeCKME XapaKTEPUCTUKM

YacToTHbIN AManasoH CBA3M C JaT4MKaMu 2.4..2,48351Ty
lpoToKon nepeaayn AaHHbIX
KonnyectBo KaHarnoB M3MepeHunA no 16
[lanbHocTb cBA3K 0030m
[leprog onpoca Kawaoro kaHana
1,6 MBT
-83 dBm

He 6onee 1 Bt

MolLHocTb nepeaatimka npubopa
YyBCTBUTEBHOCTL MPUEMHMKA Npubopa

MoTpebnAeman MOLLHOCTb

Cpe[HWii CPOK ClyHobI 3 roga
[abapuTHble pa3Mepbl 115x65x40 MM
Macca 0,18 kr

2. PexM KOHQMIryprpOBaHMA MHOMOKaHabHOMo M3MepUTeNnA v AaT-

YKOB.

B 370M pervMe Npom3BOAMTCA MOAKMIOYEHME HOBbLIX [ATUMKOB
TEMMepaTypbl, VX WHULMANM3aLMA, YCTaHOBKA MapaMeTpoB WX
0npoca, eAVHILL U3MEPEHIIA 1 UOEHTUGUKALIMM (HOMEp KaHana).

TaKe B 3TOM perrmMe eCTb BO3SMOKHOCTb M3MEPEHUA YPOBHA NMpKU-
HMMaeMoro CMrHasia MHOrokaHasibHblM U3MepUTEsIeM N OaT4MKOM
NP1 PasNndHbIX B3alMHbIX PACMONIOHEHNAX MHOMOKAHAsIbHOIo
M3MepuTena 1 Odart4mka B NpPOCTpaHCTBe (,ELaJ'IbHOCTb, HanpaeJieH-
HOCTb) Mpu yCTaHOBKE [aT4MKa B MeCTe VI3M€‘peHI/Il7I.

Low Power Sensor (LP-Sensor) ¢ pasgeneHvem no BpeMeHW KaHarnoB nepefadt JaHHbIX

1...60 c. (ycTaHaBNMBaETCA No/b30BATENEM)

KOHTPOJIbHO-U3IMEPUTESIbHbLIE [TPUEOPLI U ABTOMATUKA



MPY1BOPLI C BECMPOBOAHOM NEPEAAYEN JAHHBIX / CEHCOPHAA CYCTEMA NO-WI-SENS SYSTEM

7.1.2 becnpoBogHoM faTYMK TeMnepaTypol

ST-1.1200.KL

[atumKk npegHasHayeH oA npeobpa3oBaHWA GU3NUECKOW BENMUMHBI- TeMNepaTypbl B LMPPOBOM CUrHaN 1 ero nepefayv no
6ecnpoBogHoMy KaHany B uameputenb WR-1-16-USB.

- bornblLioi pecypc paboTbl [0 CMeHb! 37e-
MeHTa N TaHMS

ST-1.1200-X-X-X-X-X

« [LIMpoKuit AManasoH TemMnepaTypbl 3Kc-

nnyarauum 1

+ B03MOMHOCTb KOHTPO/IA TeMMepaTypbl
ABUHYLLMXCA 06BEKTOB

Kl0
Kl1-2

VICTIONHEHYE 10 TUMY aHTeHbI
— BHYTPEHHAA aHTEHHA ‘
KOHCTPYKTUBHOE

MCnosHeHne

Bbicokan TouHocTb +0,5 °C

‘ avameTp MOHTaMHOM 4acTu, MM

‘ [/MHa MOHTAYKHOM YacTu, MM }7

‘ pasmep pe3sb0BOro CoeAnHEHMA }7

HOHCTPYHTVIBHbIe MCNOJIHEHNA NaTYUKOB:

L 120 53

70

K0 — ¢ knemMMHoi1 ronoBroi 1 repMoeofioM anA - KL1-2 — ¢ KnemMMHoi rofoBKoi v pe3bboBbIM coe-
paboTbl C BbIHOCHBIM [aT4MKOM AVHEHVEM [NA KPENyieHWs Ha MecTe

o L= 60; 80; 100; 120; 160; 200
D=5,0 MM M 12x1,5; M 16x1.5; 6%

D=8,0 MM M 20x1,5; GY%

L= 80; 100; 120; 160; 200; 300; 400; 500; 630; 800; 1000

70

Tvin 1cronb3yemoro YyBCTBUTENBHOM 3n1eMeHTa — Tepmonapa XA(K). laTumk ocHOBHOe BpeMs HaxoauTcA
B COCTOAHMM HM3KOro 3HepronoTpebneHus (Sleep peruM), a AMTENBHOCTb LVKNIa NpyeMa nepeaayn
COCTaBNAET NopAaKa 62 Mc ¢ nepmogom ot 1 .

Mepvioa onpoca (nepegaym) gatumka: o1 1 o 60 ceryHA (yCTaHaBNMBAETCA MOMb30BATENEM Ha M3MepU-

Te/bHOM npubape).

TexHu4eckme XapPaKTeEPUCTUKU

[lnanasoH n3mepenna Temneparypbi:

A6conioTHasA NorpeLUHOCTb

[ononnnTensHan TeMnepatypHaa NorpeLLHoCTb
[uTaHve

[pooMHKUTENBHOCTL HENpepbIBHO paboTkl npu 20°C
v nepuoge onpoca farumka 10 ¢

Pa3pELIJaIOIJJ,aH CrocobHOCTL

Katanor npoaykuwmn 2016

KL0: -50..+1200 °C (onpenensetca BbiHOCHbIM AatumkoM ¢ HCX XA(K))
Kl1-2: -50...+800 °C

+(0,5+0,0025T) °C
+0,1°C Ha Karkable 10°C M3MeHeHWA TeMnepaTypbl OKp. CPeabl
aBTOHOMHOE, TUOHW-XIOPUHbIY 31eMEHT NiTaHnA 1/2AA HanpakerneM 3,6 B

1,5 roga
0,1°C (-50...4+999 °C)
1°C (+1000...+1200 °C)
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MP1BOPLI C BECMPOBOAHOM NEPEAAYEN JAHHBIX / MPUBOPHI 1 ATUVKM JANBHENQ PAIMYCA JEMCTBMA

7.2.1 GSM - TepMOMeTp C QYHKLMEN KOHTPONA
npoteykn ST-GSM

GSM-TtepMmomeTp ST-GSM npeaHasHaueH 4nA YCTaHOBKM B KBApTUPaX, 3aropoAHbIX A0Max, Ha jayax C Liefiblo MOCTOAHHOro Aumc-
TaHUMOHHOro GSM-MOHWTOpMHIa TeMnepaTypbl M HanaMumMA MpoTeuykW Bogbl. bnarogapA BbIHOCHOMY TepMOYyBCTBUTESIbHOMY
3neMeHTy ST-GSM MoXKHO MCM0/b30BaTh TaKHKe A/1F KOHTPOAA 3a YC/I0BUAMM XPaHeHWA NPOAYKTOB B Morpebe 1im XoNnoanibHUKE,
TeMMepaTypon B baHe (cayHe) U T.4..

ST-GSM-X

1 —co BCTPOEHHbIM TepMonpenbpasosatesnem KOHCTPYKTMBHOE UCMONHeHYe I
2 - BbIHOCHLIM TepMonpenbpasoBatenem

MNepenaya [JaHHbIX Ha yoaneHHsIA Mobunb-  « IHeprocOeperaloLLmii peruM

HbIl TenedoH « CoobLLeHvie o paspsage akkyMyATopa
+ [nTaHVe OT BCTPOEHHOMO aKKyMyNATOpa « CoobiLieHme 06 OTKITI0YEHNI BHELLHErO
+ Heobxomymoe 10 HaxoawTcA BO BHYTPEH- nuTaHNA

Hew flash-namsTv nprbopa

+ [IMCTaHUMOHHOE M3MEHEHMe NnapaMeTpoB
yepes3 SMS-Co0bLLEeHNA

Onucanue npubopa

Tepmometp ST-GSM  umeet ase Mogudu-  [prbop ocyLLeCTBAAET HeMpepbIBHBINA YAANEHHbIA KOHTPOSbL 3a TEMMEPATYpPor M HanmimeMm
KaLuw: CO BCTPOEHHbIM YyBCTBUTENbHBIM  BOAbI (MPOTEYKM) C BOIMOMKHOCTBIO NOMYYEHUA faHHbIX Ha MOBUNbHBIV TenedoH NocpescTBOM
3/IEMEHTOM TeMmrepaTypbl, C BbIHOCHBIM YyB-  SMS  coobLLeHMi: neproanyecky Yepes 3afjaHHoe Bpems; Mpy BbIXOLe Kakoro—mbo 13
CTBUTENbHLIM ~ 371EMEHTOM  TeMMepaTypbl. KOHTPOAMPYEMbIX MapamMeTpoB 3a YCTaHOB/EHHbIE MPaHKLibl; B OTBET Ha OTMpaB/eHHbIN SMS—
[nuHa KabenA BbIHOCHOTO UYyBCTBUTESBHOMO — 3aMpOC, a TaKie B OTBET Ha TeneoHHbI 3BOHOK C HOMepa, 3apervcTpypoBaHHoro B npubope
3/71eMeHTa paBHa 2 M. Mcnosnb30BaHmMe BbIHOC-  MPW er0 KOHGUIypHpOBaHUM.

HOTO YyBCTBMTESIbHOMO 31EMeHTa Mo3BOIAET
3HaUMTENBHO  YBE/MYWTL  [Mana3oH  KOH-
TPOAMPYEMO  Temnepatypbl.  TepMOMETp
TaKKe  KOMMJIEKTYeTCA  YyBCTBUTESIbHbIM
3MEMEHTOM MPOTEYKY, PaboTaloLLEM MO KOH-
AYKTOMETPUYECKOMY  MPUHLMMY  (KOHTpONA
CONPOTUBNEHNA MEMAY [BYMA 3IEKTPOLAAMM).

TepMOMETp TaKie BEe[EeT HenpepbiBHbIA KOHTPOSb 33 HAMPAMEHMEM Ha aKKyMynaTope M
HanM4MeM BHELUHEro HanpAMeHNA NUTaHWA ¢ oTnpaBKoi SMS npu 1cUe3HOBEHMM BHELUHEro
MUTaHWA W paspALe akKyMynaTopa.
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OcobeHHocTn GSM — TepMomMeTpa:

+ GSM — TepMoMeTp nMTaeTcA OT BCTPO-
EHHOMO ~ aKKyMynATopa, 4T0 M03BONIAET
eMy paboTatb aBTOHOMHO [0 MOMeHTa
pa3pAfa aKkyMynATopa. 3apAmgka akKymy-
nATopa npov3soaumTcA vepe3 USB pasbem ¢
CMONb30BaHWEM CTaHOAPTHOMO afanTepa
aBTOMATVUECKM NPU NafieHNM HANPAKeHNA
Ha aKKyMyNATOpe HUMe 3aaHHOM 3Haqe-
HUA.

HacTpoika TemnepatypHoro GSM-gatumka
npovssogmutca depes USB- wmHTepdeiic
npv nomoLum MK,

+ MaKcvManbHoe  KONMYecTBo  HOMepoB
TeneoHoB [/1A OTMPaBKM CO0BLLEHNIA — 5.

Mocne HacTpowikm ¢ [MK vacTb napameTpoB
MOMHO MeHATb MyTeMm oTnpaBku SMS —
COOBLLEHMI  cnelmansHoro  dopMata ¢
MobWNbHOMO TenedoHa.

TexHUYeCKNe XapaKTepUCTMKM

[lnanasoH paboyelt TeMnepaTypbl 3NEKTPOHHOMO 6110Ka

EMKOCTb BCTPOEHHOIO akKyMyiATopa

[lnanasoH nameperua / A6CoNIoTHaA MorpeLIHoCT:

Pecypc aBTOHOMHOI paboTl

CpenHAnA HapaboTKa Ha 0TKa3

Cpe[HWit CPOK CryHobI

[abapuTHbIe Pa3Mepbl 3IEKTPOHHOMO 6710Ka AaTuMKa

Macca

[porpamma ST-GSM

[ST-G5M1 - Niporparmsa ronderypausm ycTpoicTsa

Bo3MoHOCTb 3aaaHiA Homepa (HoMepoB)
TenedoHa, C KOToporo paspeLleHa yaaneH-
Has HaCTPOIKa atumKa.

GSM — TepmoMeTp MoKeT pabotaTb B
«perkmMe online» MpU NOAKMIOYEHUN K
KomnbloTepy depe3 USB-Bxog C wHAW-
Kaumel KpymHbIMU  LdpamMn  3HaueHuA
TEMMEPaTypbl, @ TaKKe MHEMOHWMYECKM
ypoBHA curHana GSM cBA3n 1 cTenexm
3apAaa akkyMynATopa.

Bo3MorHOCTb  pa3fesibHOM  HACTPOWKK
KpWTEpreB  aBTOMATUYECKOM  OTMPaBKM
SMS—co06LLEeHU 1A Karaoro Homepa
TenedoHa.

BKnioueHMe-BLIKMIoYeHe SHeprocbepera-
IOLLIEr0 perk1Ma, Mo3BonsioLLero npubopy
paboTaTb OT BHYTPEHHEr0 akKyMynaTopa B
TeYeHwe He MeHee 3-X MecALIeB.

He Metee 1300 MAXYy

ST-GSM-1:
0..00+50°C /£1,0°C
ST-GSM-1:
-10...00+85°C/+1,0°C
-10...p0+125°C/+2,0°C
-50...00+125°C/+3,0°C

+ YOaneHHbIn KOHTPOJIb OCTaTKa AeHeHHbIX

cpeactB Ha SIM-kapTe TeMnepaTypHoOro
GSM-patumKa

+ Heobxomvmoe M0 HaxoauTCcA BO BHYTPEH-

Hein  Flash-namatm  GSM—tepMometpa.
KoHduryprpoBaH/e napaMeTpoB Temre-
paTypHoro GSM-paTumKa ocyLLiecTBnseTcs
6e3 vcrnonb3oBaHuA BHetuHero [10.

0...50°C (TMpw oTpuLaTeNbHOM TEMNEPaTYpe 3apAaKa BCTPOEHHOMO akKyMyATOpa
6nokupyeTcs v npubop paboTaeT orpaHMUeHHoe BpeMA [0 MOMEHTa pa3paaa akKyMyniATopa)

+ 00bIYHbIN permM - 5 IHel, v He bonee 100 SMS-coobueHni,
* 3KOHOMUYHBIV pexkuM - 3 MecALa 1 He bonee 30 SMS-coobLLEeHN.

He mMeHee 20000 4
3 roga
110x110x30 Mm

90 rp

= X o YT F ST-GEM) - Mparpareia onAYRMINENEENE x|
AL T=21,6°C AL T=21,7°C AL T=21.9C |
Coctosmee ruops | Hacrpossrpwtops | [ ——— | L Cocromeie npuéops Hactpoiea rpueiona | .
nopamerp Suaueie . T . B TapaneTp. |Buaene |
e i R —
mea 5 Hith i e
—— Mm _i E ! ggﬁ E!E i g\ a KaHaN TEHNEPATY Pl KOMVHECTEO COOBMEHHH B CYTRH. 10
s D TR
Fecncrpauys o cem MTS LS (B aonaumeri cem) e @ O O
+76515357452 i = M M F
TemepaTypa, °C 216 @ a m @l Al
LT & [ ]
eReaey - W e
Cepviaii onen ssg5 SMS. FC6uve ] HacTpoban SH
SR i T
iz, | g [ ] oo | bl | s g | e | [Hoowmn]]
[Noaemoseno ST-GsM1 BapawasTea (65%) B oar = [apavaerca (66%) i Poaxroneno ST-gshiL Fapuaercs (65%) o —
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7.2.2 GSM-pgatumnK TeMnepatypbl U OTH.BIAKHOCTU

SRHT-GSM

GSM — KoHTpO/Ib KNMMaTa Ha yaasneHHbIX 06beKTax: KoTTeMax, AoMax, Aavax, norpebax, cepBepHbIX NOMELLEHUAX, HEOBCIYMKM-
BaeMbIX MOMeLLEHMAX, Ha TpaHcnopTe. Micnonb3oBaHue B cucTeMax «YMHBbIA JoMy, U T.0.

SRHT-GSM-X

WCNOJHEHME MO TOYHOYTK
n3mepeHna

1 - NOBbILLEHHO TOYHOCTH,
2 — HOpPMaIbHOM TOYHOCTMK,
3 — NOHWMKEHHOM TOYHOCTY.

OnucaHue npubopa

GSM-patumk TeMmnepatypbl M OTH.BRamHoctn SRHT-GSM  obe-

CMEYMBAET  MOCTOAHHBIA M HEMPEepbIBHbIA  §SM-MOHUTOPUHI
OTHOCWTESIbHOM BFIAXKHOCTV BO3AyXa M TEMMepaTypbl, a TaKe
npoTeyKky BoAbl. [prbop 0TNpaBAAeT NofyyYeHHble AaHHbIe Ha yaa-
NEHHBIN MOBUILHBIN TenedoH ¢ noMollbio SMS-coobulernin. [na
HopMarnbHoM paboTbl GSM-patuvka TemnepaTypbl ¥ BaHHOCTM
HeobxoaMMo obecrneumts GSM-ceTb 1 BHELLHEe NUTaHKe.

Bce Heobxogmmoe [0 Haxogutcs Bo ¢nall-naMAT npubopa.
[nA HacTpoiikm GSM-paTumka TeMnepaTypbl U BRAMHOCTV 4oCTa-
TOYHO MofKMioYMTh ero K MK 1 3apaTb HeobxoamMble NapameTpsl.
Mocne Hactpoikm ¢ MK YacTb NapaMeTpoB MOMHO M3MEHATL MyTEM
0TnpaBKky SMS-coobLLeHMI creumansbHoro GopMara.

[laTuvK N1TaeTCA 0T BCTPOEHHOMO akKYMY/IATOPA, YT NO3BOJIAET eMy
paboTaTb aBTOHOMHO 10 MOMEHTa paspAfa akkyMynATopa. 3apAaxy
aKKyMyNATOpa MOMHO MpoM3BOAMTb Kak Yepe3 USB pasbem c

+ TloCTOAHHbI gSM-MOHUTOPUHT BNI@HHOCTM, TEMMEpaTypbl,
HanWu1A Boabl;

*  ABTOHOMHbIV UCTOUYHVK MUTAHWS;
« [porpaMmHoe obecrieveHme BCTpoeHo B GSM - fatumk;

. anaBneHme M CUrHanmn3aumA ¢ NoMoLLbIo
NoNApU3aLMOHHOT0 pene;

. UJMpOKMVI [1ana3oH HanpAXeHna NUTaHnA,

« [lo nATV HoMepoB TenedoHoB AnA SMS coobLLeHnii ¢
MHOVBWOYaNbHOM HAaCTPOVKOW;

« [lpocTan HacTpOKa 1 YCTaHOBKa;
+ JHeprocbeperatoLLi PernM;
+ YnaneHHbIn KOHTPOSb OCTaTKa AEHEMKHbIX CPeLCTB.

MCMONb30BaHWEM CTAHAAPTHOrO afanTepa, Tak M Yepe3 KeMmbl
MUTaHKA C 1CMOJb30BAHMEM NOCTOSHHOMO WM NMEepeMeHHOr0 Hanps-
weHua. LLUMPOKMA [ManasoH HampAweHUA NWUTaHWA Mo3BosAeT
MCMOMb30BaTh [aTuMK Ha PasfMuHbiX 06BEKTax, B TOM YiCTe Ha
TpaHcropTe.

Bo3MorHble npuMeHeHUA uMeloLLieroca pEHEﬁHOFO BbiXoAa :

+ aBTOMATMYecKOoe NepeKpbIT1e Noaaym Bodbl MpU HAMYMK «NpPOT-
e4KM» (MpY UCMONb30BaHWM 3IEKTPOMArHUTHOIO KnanaHa);

* aBTOMATUYECKMIA BbI30B C/IyObl NOMKAPHOW 0XpaHbl NPy NpeBbI-
LUEHWM TeMnepaTypbl;

« BKJ/IOYEHMe BEHTUNATOPA NMPOBETPVBAHMA norpeda npy BbICOKON
BNaXHOCTY;

+ 3KCTPEHHOE OTKI0YEHWE 3MEKTPONMTAHUA MPY NPEBLILLEHUN TEM-
neparypbl U T.0.
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OcHoBHble gyHKUMM SRHT-GSM:

1. HenpepbIBHbIM yaaneHHbIA gsm-MOHUTOPUHI TeMMNepaTypbl, Blam-
HOCTW, ¥ HanW4mMA Bodbl (MPOTEYKN);

3. BrrioyeHme-BbIKIioYeHe SHeprocbeperaioLiero pexiMa, nosso-
nAloLLero Npubopy pabotaTb OT BHYTPEHHErO aKKyMynATopa B

o o TeYeHwe He MeHee 3-x MecALEB;
2. OTI'IpaBHa AaHHbIX gSM-MOHUTOPWHIA HA yAaNeHHbIN MOBOWbHBIN

TenedoH: 4. YnaneHHoe BK/ioYeHme (OTKIoYeHMe) BCTPOEHHOMO MoMAPM3aLIMOH-
HOro pefie nyTeM oTnpaBKK SMS-Co0BLLEHMA 1N aBTOMATUYECKM
Mpy1 BbIXOAE KaKoro-nvbo KOHTPOAMPYEMOro napaMeTpa 3a ycTa-

HOBJIEHHbIE IPaHNLIbI.

+ MEepUOaMYECKM Yepes 3afjaHHOe BpeMs;

* MPU BbIXOAE KaKOro—mMbo M3 KOHTPOSMPYEMbIX MapamMeTpoB 3a
YCTAHOB/IEHHbIE MPaHMLLbI;

+ B OTBET Ha TeNePOHHBIN 3BOHOK Mm SMS-3anpac.

TexHUYeCKUe XapaKTePUCTMKM

0...50 °C (Npw oTpu1LaTenbHOM TEMMNEPaTYpe 3apAaKa BCTPOEHHOMO akKyMyATopa
flnanasox TemnepaTypbl SKEMYTALMA bnokupyetcs v npubop paboTaeT orpaHUYeHHoe BpeMA [0 MOMEHTa pa3pAaa akKyMyniATopa)

EMKOCTb BCTPOEHHOMO akKyMy/ATOpa He MeHee 1300 MAXxy

[lnanasoH n3mepsaeMoi TeMneparypsl 0..+50 °C

[lnanasoH n3mepeHna 0THOCUTENBHOM BNAXHOCTM 0..100 %

3HayeHne COMPOTMBJIEHNA HA BXOOE KOHTPOJA
«MPOTEHKN»

>100 KOM — «MPOTEYKM» HET;
<100 KOM — «mpoTeyKa» ecb.

9...48 B NOCTOAHHOIO W1 NEPEMEHHOr0 TOKa, B0 MiTaHWe Yepe3 CTaHAAPTHBIN
Hanpsietite AuTaHiA USB—pa3bem ot [1K nnm agantepa
* NPV HanNpAMXKeHUM nepemMeHHoro Toka 250 B — 0,2 A;

0rycKaeMas Harpy3Ka Ha BbIXOHOM pefne
Aomy Py OAHOM pen * TPV HanpAMeEHUM NOCTOAHHOMO Toka 24 B — 0,5 A.

A6conioTHaA NOrpeLUHOCTb M3MePeHVA (TeM.; OTH. gsnggm:; fﬁ]g E fgg ;A,OJ
BRat.), He bonee SRHT-GSM-3: +15 °C; +4,0 %

MaKcyMarbHOe KoMIMYeCTBO HOMEPOB TenedoHoB s 5
OTMPaBKM COOBLLEHMIA

- + 00bIYHbIN perkuM - 5 gHew, v He bonee 100 SMS-coobLueHni;
Pecypc aeToHoMHO/ paboTs * 3KOHOMWYHbIV pexkuM- 3 MecAla U He bonee 30 SMS-coobLLeHMIA.

CpenHsn HapaboTKa Ha 0TKa3 He MeHee 20000 4

CpeqHuit CPOK CyobI 3 roga
[abapuTHble pa3Mepbl 3MIEKTPOHHOIO 610Ka AaT4MKa 110x110x30 Mm
Macca 90 rp

lporpamMma SRHT-GSM

"SHHIT-GSM - Nporpamma

[ ————

i

SRHT.GSM - [1por passaa xany

T=26,

rypail

5°C RH=36,8% '
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7.2.3 GSM-perynatop TemnepaTypbl MHOFOKaHasbHbIV
STR-GSM2-G

GSM-perynaTop TeMnepaTypbl MHoroKaHanbHbin STR-GSM2-G npeficTaBnsAeT U3 cebs NONHOCTbIO KOMMNEKTHbIN GSM-610K KoH-

TPONA U yNpaB/eHUs TEMMepPaTypoit, KOTOPLIN COEPIKUT Bee Heobxoammoe Ans paboThl.

Tpv KaHana n3mepeHyA TeMnepaTypbl;
KoHTponb npoTeuky;

[Ba KaHana peryn1poBaHuA TeMnepatypbl;
+ OyHKUMA CUrHaNM3aTopa;

+ Bo3MorKHOCTb 3a[1aHA pasesibHbIX YCTAaBOK ANlA perynatopa ¢
W CMrHanm3aTopa C onoBeLLeHneM Yyepes SMS;

+ Hannuve aBTOHOMHOMO NUTaHUA Ha ANUTENbHbIV CPOK;

['epMeTVYHBIN Kopyc;

« Tpw fjaT4mKa TeMnepaTypbl B KOMM/IEKTE.

OcHoBHble pyHKUMKM STR-GSM2-G:

[pocTan HacTpoiika ¢ MK npu nomoLum BcTpoeHHoro M10;

SRR e

{
S
C)

‘[‘
= e <

00
GSM On “

R

STR-GSM2

1. MognepraHve 3afaHHOM TemrepaTypbl NyTem yrpas/ieHus
HarpesaTenieM WM XOMOAMMBHUKOM MO [BYM HE3aBUCKMbIM
KaHanam no AByXno31LUMOHHOMY 3aKOHY PeryMpoBaHia (yHK-
UMA [IByXKaHanbHOr0 TepMoperynatopa) C MCrosb30BaHMeM
TPETBbEr0 KaHana B PerMe CUrHanIM3aTopa C OMoBELLEHMEM MO
SMS.

2. HenpepbIBHbIi KOHTPOSTb TEMNEPaTYpbl B TPEX TOUKaX, MPOTEYKM
WM YPOBHA BOfbI B O[IHOM TOUYKE C BO3MOMHOCTbIO aBTOMATH-
UYECKOrO BKITIOYEHMA-OTKIIOYEHNA WUCTIONHUTENbHBIX YCTPOACTB
(00 2-x) MO MaKCKMarnbHOMY WM MUHMMATbHOMY YPOBHIO
(GYHKUMA cvrHanm3aTopa, YeTbipe BX0Aa, [1Ba BbIXOAa).

3. SMS onoBeLLeH1A NeproanYeCKIe Yepes 3aaHHOe BpeMs, Npu
BbIX0[e KaKoro-ambo KOHTPOAMPYEMOro napameTpa 3a 3afaH-

Hble Npeaesl, mbo Mo 3anpocy.

OnucaHure npubopa

[nAa HopmansHoi pabotel GSM-perynATtopa
Temnepatypsl  STR-GSM2-G  HeobxomMbl
TonbKo GSM-ceTb M nuTaHMe (nepeMeHHoe
220 B 50 'y, unm noctosHHoe 12...24 B).

GSM — perynatop STR-GSM2-G v3roToBneH B
MPOYHOM TepMETUYHOM KOpMyCe HacTeHHOro
Kpennenua. MogxnioyeHne NuTaHus, aaTim-
KOB 1 Harpy30K OCYLLIECTBIAETCA K KNeMMaM,
HaxofALLMMCA BHYTPW npubopa, Yepe3 rep-
MO0BBO[bI.

SIM Kapta 1 USB pasbem HaxogAtcAa nof
KpbILLKO Kopryca. BHeLLIHero nporpaMMHoro
obecrieveHuns He Tpebyetcs. Mpy nopxnioye-

HAM bnoka GSM-ynpaenema K USB-nopty
MK, HeobxognMo 3anycTUTb WCMOMHAEMBIN
dain: relsib_gsm.exe — nporpamMmy A
MPOCMOTPa TEKYLLMX 3HAYEHW W3Mepse-
MbIX BESIMYMH 1 KOHOUIypaLmMm YCTPOICTBa,
HaXoAALLLIOCA BO BHYTPEHHew dnaLl-namATy
npuwbopa. lMepBoHayanbHylo HacTpoiky GSM
6r0Ka [71A KOHTpONA TeMnepaTypsl Heob-
XO[MMO BbINOSHWTL NPY MOAKIIOYEHN ero
KoMnbloTepy. B panbHenlwleM  HacTpoiky
OTZe/bHbIX NapaMeTPOB MOXHO MPOM3BOAMTL
MpY NOMOLLIM KOPOTKMX SMS coobLLIEHNI.

GSM - perynATop mpedHa3HadeH AnA HecT-

KUX YCNIOBWIA 3KCMlyaTaumu. 3anoreHHble
B Mp1BOP BO3MOMHOCTU MO3BOAAKT UCTIONb-
30BaTb €ro A4/1A pasnnyHbix Leneit. OcHoBHoe
nutaHne GSM-perynAtopa Temneparypbsl —
BHelHee. OpHako B npubope  MMeeTcA
TaKyKe aBTOHOMHOE MuTaHWe, Mo3BoNAlLLee
eMy paboTaTb [OCTAaTO4HO AO0Aroe BpeMs.
Mpn OTKMIOYeHMW BHeLUHero nuTaHmA GSM-
PEerynATop aBTOMaTUYECKM NEPEKI0YaeTCA Ha
aBTOHOMHOE MWTaHWe W NPOLOSIHKAET BbINos-
HATb TOMbKO PYHKLMM SMS onoseLuermna. [na
3KOHOMWW NWUTAHWA yrpaBreHre HarpysKon
OTKITI04aeTCA.

V207777 i
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B npubope wMeeTcA 3sHeprocbeperatoLLmii
PEXMM, NO3BOMAIOLLMIA YBENMYNTL BPEMA
aBTOHOMHOM paboTbl mpubopa Ao 1,5...3-x
MecALeB. B 3HeprocbeperaiolieM peiuMe
MofieM npubopa BonblLyi0 YacTb BPEMEHM
HaXo[MTCA B «CMALLEM» COCTOAHMM, «MPOChI-
ManACk» TOMIbKO 1A Nepeady nepuoamHeckix

[aruvk Temneparypsl TC.n/n3-K2.6x30xL, L=2 m.

[arumk npoteykm [M-1-L, L=2 m.

CO0OLLEHMA 1 MpU- BbIXOAE KaKoro-imbo
rnapamMeTpa 3a YCTaHOBMIEHHble Mpedenbl.
B 3toM cnydae nepeHacTpouTs npubop
0TMPaBKOM KOPOTKOM SMS KoMaHbl MOXKHO
TOMIBKO B TEYEHMe MPUMEPHO 3-X MWHYT C
MOMEHTa MonyyeHna odepegHoro SMS ono-
BeLLieHWA 0T npybopa.

26

GSM-perynaAtop TeMnepaTypbl YKOMMEKTo-
BaH [JaTYMKOM MPOTEYKYM BOAbI CTaHAapTHOM
KOHCTPYKLMM U [aT4MKaMy TeMnepaTyphl
B KOJIMYECTBE TPeX LUTYK.

TTTT

30

B KauecTBe 4yCTBCTBUTENBHOMO 371EMeHTa B AaT4Kax TeMnepaTypbl npumeHaeTca ceHcop DS18B20, pabotaiowwii ¢ LwmnHoit 1-Wire ¢ BHELHUM

NMUTAHNEM, T.e. TpexnpoaouHoﬁ.

nOCJ'Ie,ElOBaTeJ'IbHOCTb MNOAKMIOYEHNA OATYMKOB K ﬂpl/l60py HE NMEET 3Ha4eHnA, T.K. MOPAOOK CleoBaHNA OAaTYMKOB B NMPOrpaMMe onpenena-

€TCA NPV NoucKe OaT4MKOB Ha LLINHE.

C To4KM 3PEHNA TOYHOCTU M3MEepPEeHNA TeMnepatypbl AaT4MKK ABNAIOTCA B3aMM0O3aMeHAEMbIMU be3 NnoTepn TOYHOCTU U3MEPEHNA.

Mp1 HEOBXOAMMOCTY MOMHO 3aKa3aTb [aTuMKV TeMNepaTypbl, JaT4MKW MPOTEYKM WM YPOBHA APYrUX KOHCTPYKTUBHBIX VCMONHEHWI B COOT-

BETCTBUM C HoMeHKNaTypol HITK «Pancub».

CepBucHble napaMeTpbl

1. MaKcMManbHoe  KOMMYeCTBO  HOMEpPOB
TenedoHOB /1A OTNPaBKM COOBLLIEHWI — 5.

2. Bo3aMoKHOCTb paboTbl Nprbopa B perunme
«online» NPV NOAKMIOYEHNM K KOMMbIOTEPY
uepe3 USB—Bx0[ C VHAMKaLWER KpyNHBIMK
LipamMm 3HaueHI TeMMepaTypbl, @ TakkKe
MHEMOHWYECKN YPOBHA cur-Hana GSM-
CBA3N .

3. Hactpoiika (KoHGMrypvpoBaHue) napame-
TPOB MpY MOMOLLM, BCTPOEHHOTO B Npubop
10 6e3 ncronb3oBaHuA BHeLLHero [10.

4. Bo3MOYHOCTb ~ pa3feibHoM  HaCTPOMKM
KpWTepreB  aBTOMATMYECKOM  OTMpaBKM
SMS—co06LLeHn 1A Karkaoro Homepa
TenedoHa.

5. Bo3Mo¥HOCTb 3aiaHus HoMepa (HoMepoB)
TenedoHa, C KOToporo paspeLueHa yaaneH-
Hasl HacTpoiika npubopa.

6. YOaneHHbIM KOHTPO/b OCTaTKa [EeHEeHHbIX
cpeAcTs Ha SIM—KapTe nprbopa.

7. OtnpaBKa SMS co 3Ha4eHWAMY KOHTPONKI-
PYeMbIX NapaMeTpOB: NEePUOAMYECKM Hepe3
3aflaHHOe BpeMms, Mpy BbIXOde KaKoro—
JMBO M3 KOHTPOIIMPYEMBIX MapaMeTpoB
33 YCTaHOBJIEHHblE MPaHMWLbl, B OTBET Ha
OTMpaBneHHbIn SMS—3anpoc, a Takke B
OTBET Ha TeneoHHbIA 3BOHOK C HOMeEpa,
3aperncTpypoBaHHoro B npubope npu ero
KOH(MIrypMpoBaHWW. HenpepbiBHbIA KoH-
TPOSIb 33 HaNMYMEM HaMPAMKEHUA NMUTaHKA
npurbopa ¢ oTnpaBkoi SMS.

8. Bo3aMOMHOCTb  1CMoMb30BaHMA  Mprbopa
KaK B pervMe perynaTopa, TaK 1 B pexime
curHanmusatopa.  Bo3MoMHOCTb  3afaHms
pasferbHbIX YCTABOK [/1A perynstopa w
CUrHanM3atopa C OMOBELLIEHVMEM Yepes
SMS.
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TexHunyeckme XapaKTepUCTUKN

KonnuecTBo KaHanos M3MepeHnA Temneparypbl

[lnanasoH n3mepeHuns TemMnepatypbl/ abconioTHan
MOrpeLLHoCTb M3MepeHns

MaKcuMarbHas [MHa IHUM CBA3W OT AaT4MKa
TeMnepatypbl 4o Npubopa

KonnyecTBo KaHarnoB KOHTPOAS NPOTEYKM BOLb!
(YpOBHA HKmMaKOCTM)

ConpoTuBneHe Ha BX0Je KaHana KOHTPOAA NpoTeYKu
BOAbI

I'Iepmo,u 0rMpoca KaHanoB N3MepPeHNA 1 KOHTPOA

KonudecTso v Tvn BbIX040B

Temnepartypa aKcnyataumm nprubopa
ABTOHOMHOE NTaHNe

BpeM# aBToOHOMHO paboThl
[NoTpebnAeman MoLLHOCTb
CreneHb 3almTbl Kopryca
[abapuTHbIEe pa3Mepbl Kopriyca

Macca

3

« -10..485°C/ 205 °C;
« -50..-10n+85..+120 °C/ +2 °C

100 M

> 500 KOM - NpoTeyYKM Her;
<100 KOM — npoTeyka ectb

« 1 C. - BHELLHEE NUTaHNE BKIIOYEHO;
« 10 c. - BHELLHEE NUTaHNE BbIKIIOYEHO

23/Mpene250B,2 A
-40..+70 °C

[1Ba 371EMEHTa ITUIA-TVOHUNXTOPUAHBIX McronHeHWA 1/2AA HanpseHneM 3,6 B,

BK/IOYEHHBIX NMoc/ieoBaTe/IbHO

B 00bIYHOM pervMe — 3 CyToK, B 3HeprocbeperatoLLiem perkmme — 1,5...3 MecAla

He bonee 2 Bt
|P54
115x90x55 MM

He 6onee 90

TETR-GEMY - [TParpasma oSy Sy THoRCTRL

| Cooromnes nogerss
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| A M2z, °C 25690 [FETESIASDII0NC)
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Mo Ak kot ST S5 TheTabass OF O By

62 Pancus®

KOHTPOJIbHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA



MPUBOPBI KOHTPOJTA YPOBHA 1 YIIPABNEHUA HACOCAMU

8.1 KoHTponnep ypoBHA KOHTYp-Y yHMBEPCANbHbLIN

KoHTponnep ypoBHs KoHTyp-Y npefHasHaueH AnA aBTOMaTMYECKOro 3anoJIHEHUA MU OCYLLEHWA pe3epByapa, CUrHanM3aLmm ypoBHs,
M3MEPEHA YPOBHS, YNPaBNEHWA HACOCaMM MO BbIGPAHHOMY anropuTMy.

KoHTyp-Y-X

KOHCTPYKTUBHOE UCNOHEHNe T

1Y
H2

— LMTOBOE UCMNOJIHEHWE
— HaCTeEHHOE UCMOJTHEHME

+ M3mepenue ypoBHA B % 0T CTeneHu 3anofHeHnA pesepsyapa;
« 0auH nprbop 3aMeHseT 14 aHanoros;

» PaclumpeHHbIn aranasoH TeMnepaTypbl OKPYHKaloLLEero Bo3ayxa
o1 -40 po +55°C.

74
i

OnucaHune npubopa

KoHTponnep obecneynBaeT paboTy B aBTOMAaTUHYECKOM PerMMe
Mo 0fHOMY M3 14 BCTPOEHHbIX anropUTMOB WM B PYYHOM PEMIME,
OT BCTPOEHHBIX KHOMOK PyYHOr0 YNPaBeHWA Ha nepeaHe naHenu.
B KauecTBe BXOAHbIX JAT4MKOB MOTYT MCMOSb30BATLCA: KOH/YKTO-
METPMYECKIME AaTHMKW, aKTUBHBIE AATYMKM C BEIXOOHBIMY Kilo4aMM
N-p-n TvNa («OTKPbITbIA KOMMEKTOP»), MEXAHUYECKME KOHTaKTHblE
YCTPOICTBA («CyXMe KOHTAKTI»), aTYMKM C TOKOBbIM BbixoaoMm 0...5,
0..20 unn 4...20 MA.

[inA ynpaBneHnsa Hacocamm v pyrviM 060pya0BaHMEM KOHTPOMNEP
OCHalLLIEH TPEMS BCTPOEHHBIMM 3MIEKTPOMArHUTHBIMU perie.

HeobxoauMbliA  anropuTM  3a[j@eTcA  KHOMKaMM Ha  nepeaHei
naHenu. [loctaTouHo MpoCTo HabpaTb HeobXoauMbIA Kof Ha
naHenu npubopa. Hactpoiika npubopa Ha HeoHXoaMMbIi YPOBEHb
3MEKTPOMPOBOAUMOCTY HIUOKOCTM 33A3ETCA C MepefHer NaHemm.
He Hy}KHO BCKpbIBaTb KOPMYC U MEHATb NepeMbIYKM.

MpW UCMONB30BaHMM C [aT4MKaMy YPOBHA, UMEIOWMMA YHUGH-
LMPOBaHHbIM TOKOBBIA BbIXOAHOM CUTHAM, KOHTPOJIEP MOMET
BbINONMHATL GYHKLMM U3MEPEHUA YPOBHA B % OT CTeneHm 3anosHe-
HWA (oCyLLIeHNS).

3.

b@/;'
/-
@ |

/
-

.

b

AnropuT™Mbl paboTbi:

. Anroput™m 01.01 npegHasHayeH OnA aBTOMaTM3aLMM TeXHOSMO-
MMYECKIX MPOLIECCOB, CBA3AHHBIX C KOHTPOSIEM YPOBHA HMOKOCTM
B Pa3NM4HOro poda pe3epByapax. [nA KOHTPONA YPOBHA HMAKO-
CTV B @MKOCTM UCMOSb3YHTCA TPU MOMPYHKHBIX KOHOYMETPUYECKMX
[aTyMKa: JaTiMK BEPXHEr0 YPOBHA, [aT4MK CpPedHEro YpoBHA w
[aT4MK HUMHETO YPOBHA.

. AnroputM 02.01 npenHasHadeH [7A YNpaBneHnA HacocoM,
paboTaloLLMM Ha 3aMOfIHEHME EMKOCTW, W BKIIOYEHUA aBapwii-
HOW CUrHanm3aumm. [INA KOHTPONA YPOBHA HMOKOCTU B EMKOCTU
MCNONb3YIOTCA  TPU  MOTPYMKHBIX  KOHAYMETPUYECKMX  [aTumKa:
[aT4MK BEPXHEro YPOBHA, [aT4MK CPeOHEro YpoBHA M [aTumK
HUFKHEr0 YpOBHA. Hacoc BKMIOYaeTcA Mpu OCYLLUEHWM [aTimka
HUMKHErO YPOBHA, @ BbIKMIOYAETCA TOMBKO MpY 3aTOMeHn Aar-
YMKa CpedHero YpoBHA. ABapUItHaA CUrHaNM3aLUMA BKIIOYAETCA
MpV 3aTONfeHNM [aTuMKa BEpXHEro YPOBHA, MPW 3TOM BbINON-
HeHWe anroputMa MpOJO/MKaeTCA. BpemeHHble YCTaBKM He
MCNONb3YI0TCA.

AnroputMm  02.02 npefHasHayeH ANA YMpaBMEHWA HAcOCOM,
paboTaloLLMM Ha 3aMnoHEHVe MKOCT, U BKIIOYEHWA aBapyiiHoM
cUrHanusaumm (aHanorudeH anroputMy 02.01, 3a MCKioYeHWEeM
TOr0, 4TO [IaTUMK CPEAHEro YPOBHA He Ucronb3yeTcs). Hacac BKto-
YaeTCcA MPU OCYLLIEHWM [IaT4MKa HUMHENO YPOBHS, a BbIKMIoYaeTcA
MpW ero 3aToneHnn. BpemeHHbIe YCTaBKM He 1CMosb3yIoTCA.
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. Anroputm 03.01 npegHasHayeH [OnA YMpaBreHWA HACOCOM,
paboTalOLWMM Ha OCYLLIEHME EMKOCTU, U BKIIOUYEHWA aBapuiMHOM
curHanusauun. [nA KOHTPONMA YPOBHA MMAKOCTM B EMKOCTU
UCMOMB3YIOTCA TPU  TMOTPYHKHBIX  KOHOYMETPUYECKMX  [aTumKa:
[aT4vK BEpXHEero YPOBHA, OaT4MK CPedHero YpoBHA M OaTuuK
HWXKHEro YpoBHA. Hacoc BKMIOYaeTCA Npu 3aTornneHny Oatiuka
CPeAHero YPoBHA, a BbIKMKOYAETCA TOMIbKO MpU OCYLLIEHVM AaTUMKa
HWXKHEr0 YpoBHA. BpeMeHHbIe YCTaBKM He UCMOMb3YIOTCA.

. Anroputm 03.02 npegHa3HayeH [OnA YNpaBfeHWA HACOCOM,
paboTaloLLMM Ha OCYLLIEHME EMKOCTU, U BKIIOYEHWA aBapuHOM
curHanmsaummn (aHanornder anroputmy 03.01, 3a MCKMKOYeHMEM
TOro, YT0 [JaTiMK CpedHero YPoBHA He wmcronb3ayetca). Hacoc
BK/I0YAETCA NPM 3aTOMJIEHUM [aTUMKA HYKHETO YPOBHS, @ BbIKII0-
4aeTcA Npy ero OCyLLIEHW. BpeMeHHbIe YCTaBKYM He UCMONb3YHOTCA.

. Anroputm 04.01 npegHasHayeH AnA ynpaBneHnA TpemA Haco-
CaMW, Kar[bliA U3 KOTOPbIX HE33BMCKMO MO[IEPHMBAET YPOBEHD
MWUOKOCTM B OJIHOM M3 TPEX EMKOCTEM, CHAbMKEHHOM [aTYMKOM
ypoBHA. KoHTponiiep MoMKeT pabotaTb Mo ABYM TWMaM JOrUKM:
HanosHeHve 1 ocyLUeHye. TUn NOrUKNA MOXKHO M3MEHWUTb MHAM-
BMAYyanbHO ANA KarA0ro Hacoca. 3afaHune BPeMEHHbIX YCTaBOK.

. Anroput™m 05.01 npegHasHayeH 4nA ynpaBneHA OCHOBHBIM U
pe3epBHbIM HacoCaMK B CUCTEMaX BOLOCHAOMHKEHWA, MMEIOLLMX B
CBOEM COCTaBe [iBa HAcoca, [aTuMK HalmMumA NOToKa W, mbo Tpe-
TWIA Hacoc, B0 aBapuiHYI0 CUrHanM3aLmio. 3aaHue BPeMeHHbIX
YCTaBOK.

. Anroput™ 05.02 nonHocTblo aHanorvyeH anroputMy 05.01, otm-
ume COCTOUT B NorvKe paboThl TPETLENO pesie, KOTOPOE BKII04AETCA
Mpy OTKase He 060MX HacocoB, Kak B anroputMe 05.01, a npu
0TKa3e /1toboro 13 [ByX HAaCoCOB.

. AnroputmM 05.03 aHanoruyer anroputMy 05.01, otiname ot anro-
putMa 05.01 coctomt B norvke paboTbl TPETbEro pene, KoTopoe
BKITIOYAETCA Kark[bll pPa3 Ha 3adaHHOe BPemA MpU BKIIOYEHUN
AW NEPERTIYEHNM HACOCOB.

TexHUYECKUe XapaKTePUCTMKM

HoMuHanbHoe HanpAxeHne nNiTaHnA

,D,OI'IyCTVIMbIE‘ OTK/TOHEHMA HanpPAXKEHUA NUTaHUA 0T HOMWUHa/IbHOI0 3Ha4eHnaA

MoTpebAeman MOLLHOCTb
KonnyecTso BCTPOEHHbIX anropyTMOB paboThl
Konunuectso Bxoz0B

HanpﬂmeHme BCTPOEHHOI0 B KOHTPOJ1EP MCTOYHMKA MNTAHUA aKTUBHbBIX AaTYMKOB

Konnyectso BbIXoaHbIX pene

[onycTiMan Harpy3Ka Ha KOHTaKTbl pefne

3alLimTa BXOA0B OT BbICOKOr0 HaMPAMEHWA, He MeHee
[lnana3oH 3aaaHnA BPEMEHHbIX YCTaBOK
ConpoTuBeHve *1AKOCTH, He bonee

CpenHAn HapaboTKa Ha 0TKa3

YcnoswA 3KCnyataummn:

[abapWTHbIE pa3Mepbl:

Macca

10.

Anroput™m 06.01 npegHasHadeH AnA NOAAEPHaHMA YpoBHA B
eMKOCTV M0 MOKa3aHWAM [ByX [aT4MKOB. BioueHe Hacoca
MPOVICXOANT MPW OCYLLEHWM [IATYMKA HIHKHETO YPOBHA, a BbIK/IIO-
YeHMe Mpu 3aTonneHnn BepxHero. CucTeMa MMeeT B CBOEM
CoCTaBe [Ba Hacoca, pabOTaloLLMX Ha HaMosHeHMe EeMHKOCTY,
KoTopble 171 0becrieyeHmns paBHOMEPHOCTM M3HOCA BHITIYAIOTCS
KOHTPOsINIepoM Mo ouepeay. KoHTposs pabotocrocobHoCTY Haco-
COB BEAETCA M0 [ATUMKY HAMMYMA NOTOKA.

. Anroput™ 06.02 aHanornyeH anroputmy 06.01. Otanyme coctomt

B TOM, YTO HacoCkl paboTaloT Ha OCyLLIEHME pacxofHoro baka, a He
Ha HanonHeHue. ECn ypoBeHb BbilLie AaT4vKa BEPXHEO YPOBHA,
BK/IOYAETCA MMH U3 HACOCOB M paboTaeT 10 OCYLLIEHWA AaT4MKa
HUMHEro YpoBHA. B cneayloLumin pa3 npy 3anmBaHWMW aTymKa
BEPXHEro YPOBHA OCYLLIaTb eMKOCTb byaeT BTOpoWt Hacoc.

. Anroput™ 07.01 npepHasHadeH [On1A yrpaBneHna TpeMA Haco-

Ccamu, KoTopble paboTaloT Mapamu, MV 3TOM KarJblid HacoC MMeeT
CBOW [ATUMK HanMumA NoToxa. 3aaHune BpeMeHHbIX YCTaBOoK.

. Anroputm 07.02 npeaHasHauyeH [iA yrpaBeHWs HACOCHON

YCTAHOBKOW, COMepHaller TpW MOJAloLLMX Hacoca, Kotopble
BK/IQYAIOTCA MoovepeaHo M paboTaloT Ha ofHy 06Lylo Maru-
CTpanb, MPU 3TOM Kawbld HAcoC MMEET CBOWM COBCTBEHHBIN
[aT4MK HafM4MA NOTOKA, 3aMblKaHyie KOHTAKTOB KOTOPOO CBYe-
TeNbCTBYET 0 HOPMaslbHOM paboTe Hacoca.

. Anroputm 08.01 npepgHasHayeH 4nA ynpaBeHUA YCTaHOBKOW,

MMeloLLIEV B CBOEM COCTaBe fBa Hacoca, KOTOpble pa60Ta|0T Ha
OCYyLLIEHMEe EMKOCTU. [nAa KOHTPOJ1A YPOBHA HNAOKOCTA B EMKOCTU
MCNoNb3yeTcA ABa AaT4MKa YPOBHA: AaTHMK HUHKHEIO 1 BEPXHETO
YPOBHA. [nAa onpeaeneHna NCNpaBHOCTX HAaCOCOB UCMOJb3YETCA
KOHTPOJIbHaA eMKOCTb. 3anaHue BPEMEHHbIX YCTaBOK.

220 B (50 I'w)
+10%...-15%

He bonee 4 BA

14

4

12+1 B (50 MA Makc.)
3

10 A npw HanpseHnn 220 Bw cos @ > 0,6
230 B nepemeHHoro Toka

1 ceK ... 99 cyToK

400 KOm

6000 y.

TeMnepaTypa oKpyaioLLero Bo3ayxa: -40...+55 °C
OTHOCMTENbHAA BNaXHOCTb: A0 95%
atMocdepHoe fasneHue: (84,0-106,7) Kkla

LT: 111x96x48 Mm
H2: 128x82x63,5 MM

He bonee 0,7 Kr

V2017777 i

KOHTPOJIbHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA



MPVBOPBI KOHTPOJTA YPOBHA V1 YNPABJTEHNA HACOCAMU

8.2 [1aTunKn ypoBHA, NPOTEYKM KOHOYKTOMETPUYECKNE

KoHayKToMeTpuyeckue [aTuMKU YPOBHA MCTONb3YIOTCA A NOAAEPHaHWA YPOBHSA, CUrHaNM3aUMU O MOHWMEHWM, MPEBbILLIEHNM
YpOBH#. [laTumKu NpoTeUKM NPUMEHSIIOTCA ANA CUrHaNM3aLmMmM 0 NOABNEHWM NPOTEUKH. [JaTuMKM MPUMEHAIOTCA TONBKO C 3/1IEKTPONpO-
BOAALLMMMU HUOKOCTAMM.

&\ Hatunk ypoHA ogHoanekTpogHbi [Y-1H

« Marepuan Kopryca: 12XT8H10T, [Y-1H-X
+ Marepwvian nsonAtopa: GToponsact.
« Temneparypa akcnnyatauwm: -50...+200 °C. ‘ L, mm - anvHa anextposia }—T

o Pesbba: M12x1,5.
+ [nameTp aneKktpoda: 3 MM.
« [InvHa anexTpopa: 0,5;1,0; 2.0 M

[laTumK ypoBHA-NpOTEUKM OBYX3NeKTpoaHbIM [1Y-2Kn

[lnA KpennexwmA K cTeHe. ﬂy—z Kn-X
. MaTepman Kopnyca: njactMacca; L — anvHa 30H10B BblbUpaeTcA
« Marepwan anextpopos: 12X18H10T. 3 pAga: 0.3; 0.5; 1.0; 2.0 m

« TeMneparypa akcnayataumum: -50...+100 °C.
« [Inametp 3neKTpoaos: 3 MM.
+ [nwvHa anextpogos: 0,3; 0,5; 1,0; 2,0 m.

[laTumK ypoBHA-NPOTEYKM TPEXINEKTPOLHBIN
npoTtAxKeHHbIn [Y-3I1

/I3roToBNeH Ha OCHOBE  CreLuanbHOro JJ,y-3I'I-X-X

Kabens B BMAe Wienda ¢ TPEMA Hunamm J

u3 Hepmasepmeﬁ CTanu v u3onAuMen u3 E_:iﬁ;ﬁﬁ‘;?ﬁ:;g::‘;ﬂyapos

CUNMKOHOBOM Pe3UHbI.

« TemnepaTypa 3Kcryatauuu — Luienda: L - Anuwa snexTpoos (abens) ,
-50...+200 °C.

« TeMnepaTypa 3Kcmnyataumy KieMMHON
ronosku: -50...+80 °C.

« [nameTp aneKktpogos: 1 MM.

+ [nvHa wnenda: go 100 m.

« Conpotvenenwe sunbl: 1 OM/M.

HNatumk npoteukn -1
[nA kpennexna B6AM3M Kpas. ﬂﬂ-] -X

+ Martepwan Kopnyca: peswHa.

+ [InameTp 3neKTpoaoB: 3 MM.

« [nuHa anekTpoaos: 30 M.

- Kabens: LLUBBIM 2*0,5.

« [nuHa kabens: 1,0;2,0; 4,0 m.

« Temnepatypa aKkcnnyataumu: -20...+80 °C.

L — anvHa kabens, M
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9.1 bnoku cnnosble cuMuctopHble bCC

bnokn BCC npeaHasHayeHbl AnA OECKOHTaKTHOO perynupoBaHua CpeJJ,HEVI MOLLHOCTU B Harpysxe B aBTOMatn3vpoBaHHbIX CUCTEMaxX
perynupoBaHuA U ynpaBsieHUA TeXHO0rMYecKUMK npoLieccaMu, a Take A 3aMeHbl MarHUTHbBIX I'IYCI-(aTEI'IGﬁ B TOM C/yyae, Korga
TpeﬁyeTCﬂ I'IpO,L'J,OJ'I)KVITeanbIVI CpOK Cﬂymﬁbl W 3Ha4YUTEeNIbHOE KONTIN4eCTBO KOMMYTALUMOHHBIX LIUKIIOB.

Brokm MoryT 6bITb UCMONE30BaHbI C perynATopaMy TeMMepaTyphbl, UMEIOLLMY IOTUHECKUIA BbIXOL (TPAH3UCTOPHBI KITloY).

BCC-X

X — HOM. KOMMYTUPYeMbIN ToK: 16, 25, 40 A

OnucaHue npubopa

CMMUCTOPHbIA 610K COCTOWUT M3 CMI0BOMO
CUMWCTOpA, CXeMb yIpaBreHUA 1 paamnatopa.
CxeMa ynpaBneHnA UMeeT: ranbBaHN4ecKyio
pa3BA3Ky OT BXOAHOM Lienut; GYHKLMIO BKI0-
YEHWA WM OTKIIOYEHUA KOMMYTUPYEMOro
HanNPAMKEHNA NPU «Mepexoie Yepe3 Hofby,
B pesyfnbTaTe Yero 0becrneqmBaloTCcA MUHM-
ManbHble MOMeXM B CETU.

Bo3MoHO wcnonb3oBaHMe 6roka  and
YrPaBAEHUA Harpy3Koit Mo MeTofy LMpoT-
HO-UMMyNbCHOA  MomynAumm  (LUAM).

66

B wmetoge WWM Harpyska BKlouaeTcA
Ha BPemMA [ONUTENbHOCTM  MOMOMUTENb-
Horo nepwopda LUWM, Kotopbii 3amdaetcA
nonb3oBatenem. CpefHee 3HayeHvie BblBO-
OVIMOI MOLLIHOCTW, B MPOLIEHTaX OT MOSTHOM
MOLLHOCTV ~ HarpeBaTeniA, onpeaenAeTcA
OTHOLLEHWEM BPEMEHW BKIIOYEHMA K Nepu-
oay WM.

[nA ynpaeneHuA TpexdasHoM HarpysKkom
HeobXo[MMO WCMoNb30BaTb ABa WK Tpu
ofHoGasHbIx 6/0Ka. [pn MCronb30BaHMM

V207777 i

CXeMbl MOAKMI0YeHNA TpexdasHoM Harpys-
KOM TUMA  «TPEYroNbHWK»,  [AOCTAaTO4HO
yCTaHOBWTb [1Ba bnoka. [1Be dasbl nogkio-
YaloTCA K [ABYM BEepLUMHAM «TPEeyrofbHUKa»
yepe3 cunoBble B10KKM, a TpeTbA dasa nof-
KIIOYaeTCA K TPETbEN BEPLUMHE HaMpAMYI.
TouHO TaKKe [0CTaTouHO ABYX 6/0KOB Mpu
MCMOMb30BaHMM CXeMbl MOAKMIOYEHWA TUNa
«3Be3fa» 6e3 Hynesoro nposofa. [lpw
MCMO/Ib30BaHMM CXeMbl «3BE3[a» C HYNEBbIM
MpOBO/IOM CreflyeT YCTaHOBMTbL TpK b/10Ka.

KOHTPOJTbHO-UIMEPUTE/IbHbIE [TPUEOPbLI M ABTOMATUKA



BJ10KM CUJI0BBIE

0,02 c.

AN
LN

MNepwoa WM

MowwHocts 100% MotuHocTb 50%

TexHu4eckue XapPaKTepPUCTURKU

HanmeHoBaHue peructpatopa BCC-16 BCC-25 BCC-40

[abapuTHble pa3Mepl 95x50x70 MM 95x50x100 Mm 95x50x150 Mm
HoM1HanbHbI KOMMYTUPYeMBIN TOK MpyY Temnepatype ocHoBaHuA 25°C 16 A 25A 40A
MaKcvManbHbI KpaTKOBPEMEHHBIV TOK B TeYeHMe 2...5 MUH 18A 30A 45 A
YnapHbI HeNOBTOPAIOLMIACA TOK B OTKPLITOM COCTOAHMM 160 A 250 A 400 A
CvinoBovi anemeHT cumuctop BTA16 - 600B  cumuctop BTA24 — 600B  cumumctop BTA4T — 600B
[lanasoH KOMMYTUPYEMOTO HaNPAXKEHNA NMEPEMEHHOMO TOKa 30..300 B

BxogHoe HanpaeHne 5...30 B mocT. ToKa

MaKc1MarbHbIA BXOAHOM TOK 20 MA

Bpems cpabatbiBaHus He bonee 10 Mcek

ConpoTuBAEHME U30MIALMM MEMIY BXOLOM U BbIXOLOM 106 OM npy HanpArkeHy 500 B

[lnameTp npoBofa Npy NOAKNIOYEHUM:

- K BXO[HbIM KNeMMaMm 03..1,0 Mm

- K BbIX0AHbIM Konogram: BCC-16, CC-25 1,5..2,0 Mm

- BCC-40 2,0..3,0 MM

KnumMatuueckoe ncnonHeHne YXJ1 4.2 no FOCT 15150-69

YcnoBusa aKkcnnyataumu:

- TeMrepaTypa OKpy*aloLLiero Bo3ayxa -20..+55°C

- OTHOCUTESbHAA BNArKHOCTb [o 75% npw Temn. +30°C

- aTMoc(epHoe AaBneHue (84,0-106,7) Klla
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BJ10KM CJ10BbIE

9.2 bnokn cunosble TMpUCTOpHbIe BCT

Bnoku cunosble TMpUCTOpHbIe TMa BCT npeaHasHaueHbl fANnA 6ECKOHTAKTHOTO Peryn1poBaHKA TOKa Harpy3KM B aBTOMATU3MPOBaHHbIX
cUCTEMaX U3MEPEHMS, PEryNIMPOBaHISA U YNpaBeHNA TEXHONOMMYECKMMM NPOLLECCaMM.
Bok npegHasHaueH 1A 3aMeHbl NycKaTenei B TOM Ciy4ae, Koraa TpebyeTca NpoaoKUTENbHbIN CPOK CIYHObl 1 3HAUMTENbHOE KON~

4eCTBO KOMMYTALUMOHHBIX LIUKNOB.

OnucaHure npubopa

TWPUCTOPHBIA  BIOK  COCTOMT U3 CWOBBIX
TUPUCTOPOB, CXEMbI yNpaB/eHyA, paguatopa
1 KpoHLTenHa. Cxema ynpaBneHuA nocTpo-
eHa Ha 6ase onToCKYMMCTOPA, KOTOpbIV MMEeT
ONTWUYECKYI0 Pa3BA3KY LIENM yNpaBneHua ot
CWOBOW Lienn W [EeTeKTOp MPOXOMOeHWA
HanpAMeHuA Yepes HoMb.

BbixogHble  TMPWCTOPBI  OTKPBLIBAKOTCA B
MOMEHT, KOrJja HarpAKeHne Ha HUX 6nm3Ko
K Hynio, M03TOMy CWI0BOM 6MOK co3gaet
MWHUMaIbHbIE MOMEXV B CETU.

Bnoku BCT MoryT pabotarb:

1. o MeTogy ynpaBneHWA cpeaHel MOLLHO-
CTbi0 3/IEKTpOHarpeBartenel (Man metomy
paBHOMEpHOro Mo BPeMeHW pacnpefene-
HMA paboumx CETEBbIX MEPMO/IOB).

2. o MeTody WMPOTHO-MMMYNLCHOM Mofy-
nAauum (LLUNM).

TexHu4eckme XapaKTepUCTUKRKU

HaumeHoBaHue peructpatopa BCT-160 BCT-250

B metope LUVIM Harpyska BKiio4aetcA Ha
nonio nepwopda UMM, KoTopein 3apaetca
nosnb3oBaTeNeM WNK ynpaBRAioLLMM Mpu-
bopoM, HanpuMmep, TEPMOPEryNATOPOM C
M[-3akoHoM. CpefHee 3HaueHMe BbIBO-
OVIMOI MOLLIHOCTW, B MPOLIEHTaX OT MOSTHOM
MOLLIHOCTM ~ HarpeBaTens, —onpefensetcs
OTHOLLEHWEM BPEMEHW BKIIOYEHUA K Nepu-
oay LWNM.

[inA oxnamaeHnA TUPUCTOPOB CUOBOM HI10K
“MeeT paawmartopsl (oxnagutenm). MNnowlaab
paamatopa nofobpaHa TaK, YTobbl Npy Mak-
CYManbHOM TOKe W TeMmrepaType B03ayxa
30°C, TeMmnepaTypa paauaTtopa He MpeBbl-
wana 100°C.

[na ynpaBneHua TpexdasHo HarpysKom
HeobXxoayMo MCMonb30BaTb [Ba WM TpW
0[HOda3HbIX 610Ka perynmpoBaHuA.

[lonycTuMbIi TOK Npy TeMrnepaType oKpyatoLero Bo3ayxa +85°C, 6e3 06ayBa

[JonycTvMbIiA ToK ¢ 06/1yBOM BO3[IYLLHOMO NOTOKA CO CKOPOCTBIO 6 M/C

C1noBoit 3neMeHT

Tupuctop T161-160

[nanasoH KOMMYTMPYEMOro HanpAHeHnA nepemMeHHoro Toka

BxopoHoe HanpsaeHne
MaKcrManbHbIM BXOOHOM TOK

Bpewmn cpabatbiBaHmA

COI’lpOTI/IBJ'IEHl/Ie M30M1AUnKn Mexaly BX0A40M W1 BbIXOAOM

HomuHanbHbI% KoMMyTUpyeMbiin Tok:BCT-1606CT-250

BHEKTpVI“IECKaH MPOYHOCTb U30M1ALMM MeX Y BXOOO0M W BbIXOOA0M

Ycnoswa IKCnyatauumn:- TeMnepatypa OKPYyHaloLLEro Bo3ayxa- 0THOCUTENbHAA

BJ1aHKHOCTb- aTMOCdJepHOE naBneHue

[abapuTHble pa3mepsl

Macca

BCT-X
]

X — HOM. KOMMYTVpyeMbIiA

ToK: 160, 250 A

120 A
160 A

140 A
250 A
Tupuctop T171-250
30..380B
5...30 B nocr. Toka
20 MA
He 6onee 10 Mcek

He MeHee 10¢ OM npu Hanpsermn 500 B

160 A (kpaTK. 10 5 M1H — 180 A)
250 A (KpaTk. oo 5 MuH — 280 A)

He meHee 1000 B

+5..+45°C

(30-80)%
(84,0-106,7) KlMa

240x140x250 mm

He 6onee 1,8 Kr



10.6J10KN MUTAHNA

10.1 Bnoku nutaHmA TpaHchopmatopHbie bl12

Briokv nutanmA Tina Bl12 npegHasHadveHbl OAA NUTaHWA CTa-
OUNM3NPOBaHHLIM HanpseHWeM 24 B noctosHHOro Toka 25 MA
PasnnyHbIX PAAMO03/IEKTPOHHBIX YCTPOICTB, a TaKKe ANA peanusa-
Lwmm uHTepdenca «TokoBas netax: 0-5 MA; 0-20 MA 1 4-20 MA.

bl2-X

X —Kon-Bo KaHanoB 2, 4

]

+ /HavKkauma o Hanuumm HanpAMeHnA B CETN

+ 3awmra ot Neperpyskn, KOpoTKoro 3aMblKkaHnA U neperpesa

« VHOMKaLMA 0 neperpysKe Karaoro KaHana

Onucanue npubopa

Bnoku nutanma bIM2-2 v bl12-4 npegHasHa-
YeHbl 1A MpeobpasoBaHWA MepeMeHHoro
Hanpaxenna 220 B B nocTtoAHHoe HanpA-
WeHve 24 B. Brnoku nutaHuA sBRsioTcA
TpaHChOpMaTOpHbIMK MO MPUHLMNY  [ei-

B2-2, bl2-4 vcnonb3yloTcA AnA NWTaHMA
CTabUIM3MPOBaAHHBIM  HaMpFMKeHWeM pas-
JIMYHBIX  PagMO3/IEKTPOHHBIX YCTPOMCTB, B
TOM YmMCre AaTYMKOB, UMEIOLLMX YHUDMLM-
POBaHHbI TOKOBbIY BbIXOAHOW CUTHAS.

cTBuAKpenATcA Ha  [MH-peiky, wmmelot
[Ba WX YeTbipe BbIXOAHbIX KaHana. broku

TexHUYeCKMe XapaKTepUCTUKM

[abapuTHble pa3mepbl 72x90x52 MM
CTeneHb 3aLLmThl Kopnyca 1P20
KonuyectBo BbixoaHbIX KaHanos: bl12-2 / b2-4 2/4
BxoaHoe HanpsAeHne nepemMeHHoro Toka 220B +15%
Yacrota BXOHOM0 NepeMeHHOr0 HanpAKeHUA 50 Ty
HoMuHanbHbI TOK Ha KaHan 25 MA
[opor MHAWKaLWK Neperpy3Km Mo Toky 32 MA
HectabunbHOCTb BbIXOOHOTO HaMPAMKEHUA NPY U3MEHEHUM HANPAMKEHNA MUTaHKA +1%
HecTabunbHOCTb BLIXOAHOTO HANPAMEHWA MPU M3MEHEHWMW TOKa Harpy3Ku +0,5%
AmMnauTyaa nynbcaLwmii BbIXOQHOMO HaMpAKEHNA 100 MB
MoTpe6nAeMbii ToK Ha xonocToM xopy: b12-2 / b2-4 15MA /30 MA
Koad. TemnepatypHoi HecTabubHOCTM BEIXOAHOMO HanpAKeHUA B paboyeM AnanasoHe TemMneparyp +0,015%/°C
3neKTpuYecKan NPOYHOCTb M30NALMM (AelicTBYloLLee 3HA4eHWe): BXOA-BbIXOA / BXOA-KOpNyC 3,0KkB/1,5KB

KnuMmatmyeckoe mcnonHeHne YXJ14.2 no FOCT 15150-69

Ycnosua 3KcnyaTauuum:

TeMriepaTypa OKpYKaloLLero Bo3ayxa / 0THOCWTENbHAA BNarHOCTbL / aTMochepHoe AaBneHve -20..+55°C / (30-80)% / (84,0-106,7) KMa

Macca He 6onee 0,3 Kr
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BJOKM NMUTAHKA

10.2 bnoku nutanna nmnynscHole bl115, bI130

BnoKM nuTaHnA MMNyNbCHbIE NpefHa3HayeHbl A1A NUTaHWA cTabu-
NIM3UPOBaHHbIM HanpsxeHveM 5, 9, 12 n 24 B noctoAHHoro ToKa
Pa3NMYHbIX PaLMO3NEKTPOHHbIX YCTPOWCTB (PENeHo aBTOMATUKM,
KOHTPOJI/IEPOB, AATYMKOB M1 T.M.)

+ Bo3MorHoCTb CTyNeH4aToro 3ajaHnA BbIXOAHOO HANpPAXHKEHNA
+ 3alwmra ot Neperpyskm, KOpoTKoro 3aMblKkaHA U neperpesa
. |.|.|VIpOKVIl7I [Mana30oH BXOOHOro HanpAxeHna

Onucanue npubopa

Brokwu nutanma BIM15 1 B30 BeinycKatoTcA ¢ perynvpyembiM BbIXOA-
HbIM HanpAmeHVeM (C NOMOLLbI0 AKamnepa Ha nepefHet naHemm).
Bnokv nutaHmAa nmeloT Kopnyc, ¢ KpenneHnem Ha DIN-peiiky.

TexHu4eckue XapaKTepUCTUKN

Konuuectso KaHanos

BxopHoe HanpsKeHWe: NepeMeHHOro ToKa / MOCTOAHHOIO TOKa

YacToTa BXO[IHOTO NepeMEHHOr0 HanpsAHeHns

BbixoziHoe HanpArkeHue (3a4aeTcA Nosb30BaTeNEM YCTaHOBKOM JrKaMnepa Ha nepesHel naHenm)
HoMuHanbHbIN BbiXxogHoW ToK: bI115 / B30

Mopor nHauKauum neperpysku no Toky: b115 / B30

HectabunbHOCTb BbIXOAHOTO HaMPSAMKEHUA NPy M3MeHeHUM ToKa Harpy3ku ot 0,1*IHom o [HoM
AMnnnTyna nynbcaumii BIXOOHOMO HAaNpAKeHWA

loTpebnsAemblii TOK Ha X0I0CTOM Xofy

KoacdduumeHT TeMnepaTypHoit HeCTabWIbHOCTY BEIXOAHOMO HaMpsAMeHWA B paboyeM ananasoHe
TeMneparyp

3neKTpUYECKan MPOYHOCTb M30MIALMM ([ENCTBYIOLLEE 3HAYEHWE): BXOA-BbIXO
CTeneHb 3aLLMTl Kopnyca

labapuTHbIe pasMepsl

KnumMaTiyeckoe ucronHeHve

YcnoBua aKkcnnyarauuu:
TEMMepaTypa OKPYHHaloLLEro Bo3fyxa / 0THOCKTENbHAA BNarHOCTL / aTMochepHoe AaBreHue

Macca

70 Pancua®

1
90...265B/110...370 B
50Ty

59,12,24B

06A/13A

07A/14A
+0,5%
100 mB
15 MA

+0,01%/°C

3,0KB
|P20
72x90x52 Mm
Y3 no IOCT 15150-69
-40...+55 °C / (30-80)% / (84,0-106,7) KlMa

He bonee 0,3 Kr

KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA



10.6710KM MATAHINA

10.3 Bbnok nutaHmAa umnynscHoln bl 12 repMeTnyHbIN

Brok nuTaHnA uMnynbCHbIA repMeTnyHbIA BT 12 ucnonb3yetca AnA nocTpoeHus «pacnpefenieHHbIX» CUCTEM KOHTPONA U aBToMa-
TM3aLMK Ha 6ase ¢uamnyeckoro uHTepderica RS485. BIT 12 MoKHO MCMOb30BaTh KakK 1A NUTaHWA MHUM RS4A85, Tak 1 0TAENbHbIX,
BXOAALLMX B Hee NprubopoB. MoKeT NPUMEHATBLCA B ECTKUX YCOBMAX SKCMyaTaLmy.

+ ['epMEeTUYHbIN HACTEHHBIN KopnyC
+ Vlcnonb3oBaHyie B ECTKMX YCIOBUAX IKCMTyaTaLmm

Onucanue npubopa

Bnok nuTaHMA MMMynbCHBIA repMeTnyHbI BITT 12 ‘
npegHasHavyeH [nA NUTaHUA  CTabUNM3MPOBaHHBIM
HanpsAMeHeM MOCTOAHHOMO TOKa 24 B pasnunuHbix l
PaMO3NEKTPOHHbIX YCTPOMCTB (DENeHON aBToMaTUKM,
KOHTPO/INEpOB, AAT4MKOB W T.N.). broK BbinycKaetcA B g
repMeTUYHOM HacTeHHOM Kopryce. S

TexHuueckne XapaKTepUCTuKn

Konnyectso KaHanos 1
BxopHoe HanpsrKeHue: nepeMeHHOro ToKa / MOCTOAHHOO ToKa 90..265B/110..370 B
Yacrota BXOAHOIO NepeMeHHOro HanpAEeHNA 50 Ty
BbixogHoe HanpameHne 24B
MaKc1MarbHbIA BbIXOAHOM TOK 05A
[Mopor MHAWKaLMK Neperpy3kiu No ToKy 0,7A
HecTabunbHOCTb BbIXOAHOTO HANPAMEHVA MPU M3MeHeHWM ToKa Harpy3ku ot 0,1*Imax fo Imax +0,5%
MoTpebnAeMmbIi TOK Ha X0OCTOM Xofy 15 MA
KoaddrumeHT TemMnepaTypHoi HeCTabMbHOCTM BbIXOAHOTO HaMpAKEHUA B paboyeM AnanasoHe .
TeMneparyp +0,01%/°C
3neKTpUYecKan MPOYHOCTb U30MALMM (DeNCTBYIOLLEE 3HaUEHIe): BXOM-BbIXOA 3,0xB
CreneHb 3aLwLuThl Kopryca IP54
[abapuTHble pa3mepbl 115x65x40 MM
[nanasoH pabouwx Temnepartyp -40..+55°C
Macca He 6onee 0,3 Kr
Cpe[HWit CPOK ClyHobI 5 net
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TEPMOMNPEOBPA30BATESN

11.1 YyscTBUTESNbHBIE 3/1IEMEHTHI MEefHble
W NNaTUHOBbIE

l‘|YBCTBVIT€J'II::Hble 3J1IEMEHTbI MPUMEHAINTCA B TEPMOMETPAX CONMPOTUBIIEHUA. l‘|YBCTBVIT¢EI'Il:vaIe 3J1IEMEHTbI B KOHCTPYKTUBHOM UCTOJIHE-
HUK «1» MOTrYT NPUMEHATLCA Kak CaMOoCToATe/IbHOe U3aenne OnA KOHTPOJIA TeMnepaTtypbl Bo34yXa U HearpeCCUBHbIX ra30B, a TaKHKe
[ONA U3MepeHUA TeMnepatypbl X0/1I04HOIO CraA B USMEPUTENAX-Perynatopax, pa60Ta|ou.u4x C TepMonapamu.

l‘|YBCTB UTeJIbHbl€ 3/1EMEHTHI

MefHble (Y3IM)
Y3IM.X-X X-X/X
50 —50M | rpenpona |

100 —100M

2 — 2-x npoBoaHaA
3 — 3-x npoBoaHan

| 1,23
-50...+150°C

Knacc gonycka

cxeMa
COeUHEHMIA

HOMEp KOHCTP-To
VICTIONHEHNA

[QManasoH paboyeit
TEMMepaTypbl

-50...+180°C

YyBCTBUTENBHBIE 3N1EMEHTDI
nnatuHosble (Y3[1)

100 —Pt100
1000 - Pt1000
T |

rpagyvpoBKa

Y3M.X-X2-1

Knacc gonycka

HOMep KOHCTP-ro
MCNONHEHWA

i |

TexHu4eckue XapaKTePUCTURKU

X N g'

BHeLwHmi Bua

HCX
[vana3oH 13mepeHmi
Knacc ToyHocTH

CxeMa coeuHeHui

Onucanue npubopa

TepMoUyBCTBUTENbHLIE 371IEMEHTHI UMelOT cnedyiowme Tinsl HCX: 50M, 100M, Pt100,
Pt1000. YyscTBUTENbHBbIE 3M1eMeHTH MeaHble (50M, 100M) BbinycKaloTcA B Kopnyce
(nen. 1) n 6e3 kopnyca (ucn. 2, 3). MnaTMHOBbIE YYBCTBUTESNbHBIE 37IEMEHTHI UMEIT
TONbKO MCronHeHue 1. TepMoUyBCTBUTENbHBIN 3N1EMEHT Me[IHbIA NpecTaBnAeT cobom
ManorabapuTHyIo KaTyLLKy M3 TOHKOr0 MeHOro MpoBOAa MOKPLITOrO BbICOKOTEMMEpa-
TYPHbIM N1aKOM, HaMOTaHHOrO BUGUAAPHO ANA YMEHbLUEHWA BAWAHWMA Ha MapameTphbl
3M1EKTPOMArHUTHOMO NOJIA. TepMOYYBCTBUTESbHBIA 3N1IEMEHT NAATUHOBLIA NPeacTaBnAeT
c0bOM TOHKYIO MEHKY M3 MAATUHbI, HAHECEHHYIO Ha KepaMUYecKylo NoAOoMHKY. puH-
UMN AeMCTBUA TEPMOYYBCTBUTE/bHBIX 31IEMEHTOB OCHOBAH Ha M3BECTHOM 3aBUCMMOCTH
3M1EKTPUYECKOr0 CONPOTUBEHUA Meau (MNaTKHbI) 0T TeMNepaTypbl.

HoMVHanNbHbI 3MepUTENbHBIN

TOK, MA
BpemaA peakumm, ¢
Matepwan 060104KM

CreneHb 3aLLnTI

8§ 10 . m
: 19
I
’ 30 o @
50M Pt100,Pt1000 50M, 100M
-50...+150 °C, -50..+180 °C
B C B AB C
2 3 2
02 05 02
4,0 50 2,0
Cranb C110 +Ni (OTOpONNacToBaA NeHTa
IP66 IP0O
t?_‘t’” 1 7]i} © KOHTPOJIbHO-U3IMEPUTESIbHbLIE [TPUEOPLI U ABTOMATUKA
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11.2 Tepmonpeobpa3oBaTtenun CONPOTUBIIEHNA
C KabesbHbIM BbIBOOM

TCX . X-X-XX/P1a-X-X-X-X

M —MegHbin Tvn ‘}
[ — nnatnHoBbIN

HCX
‘ 50M; 100M; 50I; 1000; Pt100; Pt1000
KoHcrp.
KO0; K1U; K2; K2.1; K3; K4; K4.1; K5; K9; | vcnonkenne
K1Y; K2T; K20; K3P; K4P; K10
‘ A:B: C Knacc gonycka E
2 — [ByXnpoBoOgHaA Cxema coeauHeHuin

3 —TpexnpoBoaHan

Pabounit aranasoH

-50... +150 °C; -50... +180 °C; Temneparyp
-50...+100 °C
‘ [lnameTp MoHTaxHo YacTv
‘ D, MM ‘
‘ [1nvHa MOHTaMHOI YacTn
‘ l, MM |
‘ LM } [nuHa kabena
| Tun kabens
‘ RFS; RFMS; RFM; MI'T® ‘

Onucanue npubopa

TepMonpeobpa3oBaTesb COMPOTUBIEHNA COAEPHKUT TEPMOUYBCTBUTESbHBIA 3NIEMEHT, KOTOPbIA COEAMHAETCA MU MOMOLLM BbIBOAOB C
BHELUHMM KabeneMm 1 3aLLiMTHYI0 apMaTypy 13 aHTUKOPPO3MOHHON CTan. BHyTpeHHee MpoCTPaHCTBO TepMonpeobpasoBatenia NioTHO 3anos-
HAETCA MENKOAMCTIEPCHBIM MOPOLUKOM OKUCK anioMUHIA. BHELHWIA Kaberb MMeeT rbKye MeHble POBOMOYHBIE MWLl C U30MALMEN U3
dTopornacta. BHelwHAs 060f104Ka Kabesa M3roToBeHa U3 CEIMKOHOBOM Pe3Hbl. B HEKOTOpbIX MOAENAX MPUMEHSAETCA Kabesb C 3KpaHOM.

KO K11 K2

S

E 1 y
“
| = L
v—g 3 f i
—
J J
N L
I*

M12x1,5; M16x1,5

K9

23
25

I
2d

s simcecced
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TexHUYEeCKME XapaKTePUCTUKN

JIER
MeTp OnuuHa [nanason | Bpemsa tep- .
KoHcTpyKTnBHOE Mcnon- MOH- MOHTAMHO Knacc U3MEDAEMOiA | MUdECKOD HoM-biit [nuna Tun
HeHue / MpuMeHeHune TaXKHOU Aonycka P oC TOK, MA Kabensa, M Kabens
T 4acT1, MM TeM-pbl, peakuuu, ¢
MM
K0 50M C 2np.:0,2;
KoHTposib TeMnepatypbl 2np;3 05
T 30 10,0 -50..+150 40 02 g RFM; RFS
! np. 3np.: 0,2
MOALLMMHIKOB Pt100; Pt1000 B )
o ' 05; 1,0 2,0
pamvaTopoB R
50M C
2,0 100,0 30 02
KK Pt100; Pt1000 B
BHyTpM MPOAYKTOB npy -50..+180 3np.  20;40;60 RFS;RFSM
BapeH1U, Kon4yeHum 50M; 100M
40 120,0 Pt100; Pt1000; B 7,0 0,5
50r1; 1000
50M C
2,0 60,0; 80,0; 100 -50...+150 30 02 2 np. 0,2 MITO 0,07
B: C
K2
Temneparypa Bo3fyxa, 200;30:60.0; o001 00M B.C
MAaCCHBHbIX U3[enni 4050 80,0;100,0 ' ’ RA=T.0; 02:1,0;20; RFM:RFS;
60 ' -50...+180 n5-9,0; 05 3 np. 4060 ! RFYSM '
' 60,0;80,0;  Pt100; Pt1000; AB n6-15,0 o
100,0 50[T; 1001 '
20,0; 30,0;
60,0 80,0; 50M; 100M B;C
L 100,0 4-7,0 02;1,0;20; RFM;RFS
J n4-1,0; 2;1,0;2,0; i RES;
TeMneparypa Bo3ayxa, 4,0;50 -50..+180 590 05 3p. 40,60 i
MaCCUBHLIX M3AEAI 60,0;800;  Pt100; Pt1000;
100,0 50M; 1001 AB
A 50M; 100M 0,2;1,0,20; RFM;RFS
MpecchopMs, 40 13,0 P100: P1000 B;C -50..+180 12,0 0,5 3 np. 4060 RFSM
MOALWMMHAKA
Ké 60,0; 80,0 50M B; C n4-10,0;
4,0;5,0; 100,0;120,0 -50..+180 n5-12,0; 05 in 02;1,0;20; RFM;RFS;
KokTportb suakwx 1 6080 1600;2000; PHIOOPIO0D; o 16-150; ' P 4060 RFSM
(LA G et 250; 320 500M; 100M ' n8-20,0
Ké.1 60,0; 80,0 50M B;C n4-10,0;
4,0;5,0; 100,0;120,0 50, +180 n5-12,0; 05 In 0,2,1,0;20; RFM;RFS;
KotTportb suakix v 6,0;80  160,0;200,0; Pt100; Pt1000; AB n6-15,0; ' - 4,0;6,0 RFSM
Colny4mX cpen 250; 320 500T; 100M ' £8-20,0
50M; 100M;
K5 ; ; 70 1020 RFS.
4,050 600  POGPUO0S; BC 50,180 AN | amn | U LUARE | R RS
ToBEPXHOCTb TBEP/bIX TEN 5011; 1000 05-9,0 4,0;6,0 RFSM
K9 50M; Pt100; 02:10;20; RFM;RFS;
- - ' ' B; C -50...+150 15,0 05 3 np. P ' '
oBepXHOCTS Tpy6 Pt1000 P 4,0;6,0 RFSM
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TepMonpeobpa3oBaTenu AN1A creLyanbHbIX NPUMEHEHNH

K1Y LK K20

925 (L7

210
ﬁ Q
6

{
20
I

M12x1,5; M16x1,5

[Ounametp DnuHa [uanasoH | Bpems Tep-

KoHcTpyKTHBHOE MCnoN- Knacc

HeHue / MpuMenenne

OnunHa Tun
Kabens, M | Kabens

MOHTaXKHOW | MOHTaXHON M3MepAeMON | MMUYEeCKon
[fonycka B
yacTu, MM 4acTu, MM TeM-pbl, °C | peakumm, c

K1y 50M; 100M; 20.-40: RFS:
BHyTpy npoayKToB mpy 4,0 120,0 Pt100; Pt1000; B -50...+180 7,0 05 3np. ' 6 U’ ' RFSM
BapeHK, KonyeHnm 5011; 1000 '
Ka2T 10,0; 20,0; 50M B _ 0,2;10; )
CyLLKa [IpeBecHHbl, 3,0: 4,0 30,0; 40,0; -50...+150 ﬂ2:17000 0,5 3np.  20;40; RRFI:SSM
W B MeauLMHe 50,0 Pt100; Pt1000 A B Ae=1S 6,0
02;10; RFM,
Lo 5,0 L I S B e 0 o1 05  3mp. 2040 RFS;
TepMoKaMepb! 30,0 Pt1000 6,0 RFSM
K3P 50M B C 0,2;10;
Hamepe novMepHon 0 10,0 -50...+150 30,0 0,5 3mp.  20:40; RFS
OKPACKM, B METANIYECKIX 40
KOHCTPYKUMAX Pt100; Pt1000 B '
K&4P 60,0;80,0;  50M; 100M B.C [4-10,0; 0210 REM:
TepMorameps, Ll | MRS (7L 504180 AO120 0,5 3mp.  20:40; RFS;
PKVKOCTHBIE TEPMOCTaTbI 8,0 160,0; 200,0: PL100: PH1000 n6-16,0; 40 RESM
C YCTAHOBKOM M3HYTPM 2500: 32 ' , =7 0
50,0; 320,0 501 1007 B n8-20,0

K10
Co BCTPOEHHbIM MarHuToM, ) ; .
Ha MoBEpXHOCTY MeTan- 16,0 75 S0M; Pt100; GB -50...+100 120,0 05 3 np. REM;

, Pt1000 RFS
JIMHECKIX EMKOCTEA, TPy
6orbLLIOrO AMaMeTpa

Mpumep o6o3Ha4enua: TCM.50M-K1U-B3/-50...+150°C-4-120-2,0 (tun HCX — 50M, KoHcTpyKTMBHOE McronHeHye — K1U, Knace
A0mMycKa - B, cxemMa coenHeHWA — TpexnpoBoHaA, Arana3oH u3MepaeMon temnepatypbl -50..+150 °C, avaMeTp MOHTaXHOM YacT — 4
MM, [/IMHA MOHTaX<HOM YacTi — 120 MM, IinvHa Kabena — 2,0 M)
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11.3 Tepmonpeobpa3oBaTtenu CONpPoOTUBIEHNA
C KNNeMMHOW rofioBKOU

TCX.X-X-X-X-X-X

M —MegHbin Tvin
[ — nnatnHoBbIN
HCX
‘ 50M; 100M; 50I1; 1000; Pt100; Pt1000
KoHcTp.

Kn1-1; Kn1-2; Kn1-3; Kn2-1; Kn2-2; nenonkerne
Kn3-1; Kn3-2; Kn4-1; DIN

Knacc gonycka

‘ A; B; C }

2 - [IBYXNPOBOSHaA CxeMa coeiMHeHui
3 —TpexnpoBoaHanA

[lnameTp MoHTaMHOM YacTu

‘ D, MM

[1n1Ha MOHTaMHOM YacTu

‘ 1, MM

OnucaHue npubopa

TepMonpeobpa3oBateNb COMPOTUBIEHNA COLEPHMUT TepMOUyBCTBH-
TeSbHbIA 3N1EMEHT, KOTOpbIA COeAMHAETCA MU MOMOLUM BbIBOLOB
C KNeMMaM KIEeMMHOI TOMOBKM W 3aLLMTHYI0 apMaTypy 13 aHTUKOp-
PO3MOHHOM CTasnu. BHyTpeHHee NpoCTpaHCTBO TepMonpeobpasosatens
M0THO 3aMO0JHAETCA MeIKOAMCIIEPCHBIM NOPOLLIKOM OKMCK anioMi-
HUA.

Kn1-1 Kn1-2 Kn1-3

1

Y

26

7 6 t?:’" r77i} @ KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA
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TexHWUYeCKNe XapaKTepUCTUKM

[uametp Pe3bboBoe Onuua K [nana3oH TBpth:Iﬂ_ Homu-
MOHTa}KHOW | COefuHe- | MOHTaXHOM HCX flace n3MepAeMon epM- HalbHbIA
Aonycka o YecKoii
yacTu, MM Hue, MM yacTu, MM Temnepatypsl, °C TOK, MA
peakumm, ¢
80,0; 100,0;
120,0; 160,0; 50M,100M
200,0 _BPt100 15,0 1,0
50M; 100M; :
Kni-1 il 8001000, pyyp, P00 30N 200 20
e = 120.0: 160.0;  py1gg0; 501 100M L go -50..+180 : : 3np.
: 2000;3000;  qoon  '20MM-B
100 400,0; 500,0; cebilLe - A,
630,0; 800,0; B 30,0 2,0
1000,0
M12x1,5;
b ! ol 1288 11060(500 " -
(11=30) M16x1 5: ’Z[i[][] ] 50M,100M
6,0 " : - B Pt100, 15,0 1,0
G3/8 50M; 100M;
()7 wotms PO e’ s e 3
. 8’0 , ) . ! . no -au...+ ZU,U 2’0 np.
MOrpyMHOM 120,0 1600 Pt1 q%%,ﬂ%l’l, 120 MM — B
b M20x1,5;  200,0; 300,0; CBbILLE - A,
(11=120) G1/2 400,0; 500,0; B
100 630,0; 800.0; 300 20
1000,0
M12x1,5;
M . el 182%00; 11060600; " .
60 MI6K5 g0 Enggt?g[? 150 1.0
' G3/8 50M; 100M; : ' '
Kn1-3 prog; 1000, SO,
- 80,0; 100,0; ' 100M L go -50..+180 3 np.
MorpyHoM 8,0 120.0: 160.0: Pt1 [31%%“5[]“; 120 MM — B 20,0 2,0
5 M20x1,5; 200,0; 300,0; cBblLLe - A,
G1/2 400,0; 500,0; B
100 630,0; 800,0; 300 2,0
1000,0
Kn2-1 50M; Pt100; c
OBEpAHOCHbI 65,0 - - PL1000: B -50..+150 15,0 05 3 np.
Kn2-2** 50M; Pt100; C
MOBEPXHOCHBIN M - - - Pt1000; B ~Hll Ll L LI
50M; 100M;

Knmi;llﬁ y 6,0 - 80,0 AL B -50..+100 15,0 05 2n
nganyLUHbM ' ' Pt1000; 501 ' ' P
100M

50M B,C
2,0 100,0 3.0 0,2
Kn4-1 Pt100 B
[ANA CUCTEM
BEHTUAALMMM M - 50M; 100M B.C -50...+100 3 np.
1 cuCTeM Pt100:
4,0 100,0; 200,0 ' 7,0 05
MDD Pt1000; 50TT; A B
100T1;

* — M — Manan KneMMHasd rofioBka @ 45 mm; b — 6onbLuas KneMMHanA ronosKa @ 58 M.
** — MNprcoeanHUTENBHBIA XOMYT B KOMMEKT NOCTABKM He BXOAWT.
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TepMonpeobpa3oBaTteni CONPOTUBIIEHWA C KNEMMHOM rONOBKOW [J1A CreLmanbHbIX
NPUMEHEHNN

Kn3-2 DIN

73

265

K [unanasox
OHCTPYKTUBHOE KrieMMHaA [Ouametp Pe3bboBoe | [lnuHa MoOH- Knace HaMepAEMoit Bpema Tep- | HoMuHanb-
ucnonHexue / MOHTa)KHOW | coefuHe- | TaXKHOW 4acTu, MUYecKou Hbli TOK,
n rosioBKa [ONycKa | TeMneparypbl, A
pUMeHeHue yacTu, MM HUE, MM oC peakuuu, c M
Kn3-2 50M B,C
ByTpY HMCTBIX K 65,0 - - -50...+50 - 02 3np.
NOMELLIEHNI, BO3- Pt100; B
BYLLHbIN. Pt100
DIN el 30,0; 60,0; 80,0 Al
BHyTpyu 0bopynosa- M20x1,5  100,0; 120,0; )
HU, FIBIOKYLLIAYCA DIN 6,0 G1/2 160.0; 200.0: Pt1000 B 50...+180 15,0 0,5 3 np.
arperaros. 80 250,0; 300,0 200

Mpumep o603Hauenusa: TCM.Pt100-Kn1-2-B3-5x200 M12x1,5 (1n HCX — Pt100, KoHCTpYKTMBHOE 1cnonHeHWe — Knl-2 (c noaBMHHBLIM
wryuepom), Knacc fonycka - B, cxeMa coefivHeHWA — TPEXMpOBOAHAA, AMAMETP MOHTAXKHOM 4acTh — 5 MM, [/IMHa MOHTAXHOM YacTu —
200 MM, pe3bboBoe coefivHeHne — M12x1,5)

7 8 t?:iﬂ r77i} @ KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA
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11.4 Tepmonpeobpa3oBaTenn TePMO3SIEKTPUHECKUE

TNX-XXX-Xx X x X-2

XK(L) — xpomenb-Konesnb Tvin
XA(K) — xpomenb-aniomenb Kower. L

‘ UCMONHeHVe

K11; K12; K2; K2.1; K3; K4; K&.1; KS

N — 130711poBaHHbI M30nAunA pabodero cnaa
H — Hen3onMpoBaHHbI

[lnameTp TepMo3/eKTPOA0B

0,5 (ctaHpapT); 0,7; 1,2 MM

[lnameTp MoHTaHO YacTv

\

| |

‘ D, MM }

‘ [1nvHa MOHTaMHOM YacTn

l, MM ‘
[nvHa kabena

L |
Knacc ponycka

2 |

OnucaHue npubopa

MpeobpasoBatenib  TEPMO3SIEKTPUYECKMIA(TepMOnapa) COCTOMT M3  Npybopa Ha3blBaloT XOMOAHBIM CriaeM. HampameHWe ¢ TepMonapsl
[BYX COEQMHEHHbIX CBApKOM MPOBOMIOK PasHOro coctasa. MecTo 3aBWCWT OT TUMa TepMonapbl, pasHWubl Temrepatyp paboduero u
Coe/IMHEHMA Ha3blBaloT Paboumm criaeM. MecTo coeMHEHUA NPOTM-  XOMI0AHOMO CraA U TeMnepaTypsl paboyero cnan.

BOMOJIOMHbIX KOHLIOB NPOBO/IOK C MeAHbIM KabeneM in KnemMmamm

K11 K12 K2

4

Ké4

< —

L (===} )
{ L

M12x1,5; M16x1,5

20

Ké.1 K5
S = ~
ALAAL =
NIR =
‘ \AA AL ‘ j
4 30 [
[ [* A

M12x15M16x15
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[Nlnametp

W3onauua

TepMo3- - paé. cnas, [InMHa MoHTaxK-
MOHTaKHOM .

neKTpo- U-30nupoBaH, HOM yYacTu, MM
4yacti, MM

L0B, MM H-HeuzonupoBaH

[Lunametp [uanasoH Bpemsa
M3MepAeMOA | TepMU4ECKON

TeMmnepatypbl, C | peakuuu,

Marepuan usonauuu OnunHa
Kabens Kabena, M

. ! B K -40,0...+800,0 1 Ac6ocTeknonmTs  0,5; 1,0; 2,0:
L -40,0..+600,0 ' K11Cé 4,0;6,0
K -400.+10000 Kepamnueckas  05;1,0;2,0
MUYecKan ,9;1,0; 2,0;
K12 12 - H - &l Tpy6Ka MKPy 4060
L -40,0...+600,0
K -40,0...+4350,0
/! L 40,0..+350,0 o0
.20 0- 40 0- -40,0...+350, 10-920-
K2 05 4,0:50 20,0; 30,0; 60,0; Acbocreknonnts  0,5; 1,0; 2,0;
80,0 K -400..+800,0 K11C6 4,0;60
H 50
L -40,0...+600,0
K -40,0..+350,0
/! L 40,0..+350,0 120
-40,U..+390, Acbocteknonmts  0,5; 1,0; 2,0;
L2 R BEBD T Lgp.emp b 4060
H 8,0
L -40,0...+600,0
K -40,0...+350,0
/ L 40,0..+350,0 20
-40,0...+350, -1.0:2.0:
v 05 L0 130 Acbocteknonmts  0,5;1,0; 2,0;
K -400..+800,0 K11C6 40,60
H 14,0
L -40,0..+600,0
K -40,0...+4350,0
I 10,0; 20,0; 30,0; 20,0
.an (- . L -40,0...+350,0 -1.0:20:
Ké 05.07 40:50 60 60,0; 80,0; 100,0; Acbocteknonmnts  0,5; 1,0: 2,0;
1200;200,0:2500; K -400..+800,0 K116 40;60
H 3200 12,0
L -40,0...+600,0
K -40,0...+4350,0
n 10,0; 20,0; 30,0; 20,0
. L . L -40,0...+350,0 -10:20:
Ki 1 05:07 40:50:60 60,0; 80,0; 100,0; Acbocteknonnts  0,5; 1,0; 2,0;
1200;200,0:2500; K -400..+800,0 K11C6 4060
H 3200 12,0
L -40,0...+600,0
K -40,0..+350,0
/! L 40,0..+350,0 o0
-40,0...+350, -10:20:
v 05 40 300 Acbocteknonmts  0,5;1,0; 2,0;
K -400..+800,0 K11Cé 40,60
H 5,0
L -40,0...+600,0

Knacc gonycka — 2

Mpumep o6o3Hauenua: TN.XK(L)-K5-K.0,5-5x30x1,0-2 (tun HCX — XK(L), KoHcTpyKTMBHOE McronHeHre — K5, n3onauma paboyero
Man — M30/MPOBaHHbIM, AMaMeTp TepMO3NEKTPOA0B — 0,5 MM, AMAMETP MOHTAMHOM YacTh — 5 MM, [/IMHA MOHTaXHOM YacTu — 30 MM,
IS1Ha Kabena — 1,0 m)
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11.5 Tepmonpeobpa3oBaTenu ¢ TOKOBbIM BbIXOOHbLIM
curHanoM 4...20 MA

T.X-420-X-X-X-X-X/X

n/n — NonynpoBOAHVKOBLIN Tun 43

XA(K) — xpomenb-anioMens

KoHctp.
Kn1-1; Kn1-2; Kn1-3; Kn2-1; Kn2-2; | vcnonxenne
Kn3-1; Kn3-2; Kn&-1; DIN

[nametp MoHTamHoi yactv (ana Kn1-1,1-2, 1-3, 4-1)

@ [InnHa MOHTarHoM YacTh (gna Knl1-1, 1-2, 1-3, 4-1)

[nametp xomyTa (ana Kn2-2)

[nanasoH npeobpa3oBaHuA Temnepatypsl

Onucanue npubopa

[atuvK TemMnepaTypbl C TOKOBLIM BIXO[HBIM CUrHANIOM COCTOWT U3
TepMonpeobpa3oBaTend (nepeuYHOro npeobpa3oBaTend) W 3nek-
TPOHHOr0 6/10Ka Mpeobpa3oBaHKA cUrHana c TepMoYyBCTBUTENBHOMO
371eMeHTa B YHU(ULMPOBAHHBIN TOKOBbIV curHan 4...20 MA (BTopuy-
Horo npeobpa3oBarens).

Kn1-1 Kn1-2
P W i
S ! S =
464 Kn2-1 m Kn2-2
Kn4-1 DIN
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TEPMOMNPEOBPA30BATESN

TexHUYEeCKME XapaKTePUCTUKM

KoHcTpyKTHBHOE namer

Py KnemMHas A P Pe3bboBoe [MHa MowTam- |  B4anasoH npeo6paaoaaum| Temnepatypel, °C Knacc

ucnonHeuue / MOHTaHO .
ronoBKa coepvHeHue HO¥A 4acTh, MM TouHoCTH, %

npuMeHeHue yacTu, MM

+125

-40 +100
60; 80; 100; 120;
Kn1-1 . 40: 80 b&ISp UGLh ey 1
me 5 UIe0 . 160; 200; 250; ! 100 05
MOrPYHHOM ' 300 0 +300 (, = 30)
0 +500 (1, = 120)
0 +800 (, = 120)
-40 +125
5,0 M12x1,5 -40 +100
Kn1-2 30; 60; 80; 100; 0 +100
. b 120; 160; 200; 0,5
MOrpyH<HOM 60 M16x1.5 250; 300 0 +300 (|, =30; 120)
0 +500 (, = 120)
8,0; 10,0 MZUX],S, 61/2 0 +800 (l - 120)
1
5,0 M12x1,5 -40 125
i3 60; 80; 100; 120, .
) 3 6.0 MI&X1S 140, 200; 250, 40 +100 05
MOrpyKHOM 300
8,0;10,0 M20x1,5; G1/2 0 +100
-40 +125
Kn2-1
5 b 65,0 - - -40 +100 0,5
MOBEPXHOCTHBII
0 +100
-40 +125
Kn2-2
5 5 = = - -40 +100 0,5
MOBEPXHOCTHbII
0 +100
Kn3-1
YIMYHbINA Yy 6,0 = 80 -40 +80 05
BO34YLUHbIN
Kn3-2 -40 +50
AR HHCTBIX K 65,0 _ _ 05
MOMELLeHU# 0 +90
BO3AYLLHbIN
Kné-1 -40 +80
Q1A CUCTEM 5 5.0 = 100; 200 05
BEHTUNMALMM -40 +125
1 KOHAWLI-1S
-40 +125
-40 +100
DIN 60; 80; 100; 120: 0 +100
[N1A YCTaHOBKM DIN 50;6,0;80 M20x1,5; G1/2  160; 200; 250; 05
B 0b0pynoBaH1e 300 ! 300
0 +500 (, = 120)
0 +800 (I, = 120)
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TEPMOIPEOBPA30BATESN

11.6 lpeobpa3oBatenu aHanorobix curHanos [AC-01

lpeaHasHayeHbl AN1A NOAKA0YEHWA NepBUYHBIX Npeobpa3oBaTenei (AaT4MKOB) K LMPPOBLIM CETAM Nepefaym AaHHbIX RS485

n Ethernet.

Mpeobpa3soBatens AnA cetr RS485
¢ npotokonoM Modbus

[MAC-01-RS-X-X

Mpeobpa3osatent ana cetu Ethernet
(ctaHpapt IEEB02.3x)
MAC-01-E-X-X-X

_ nel Hanuume peneiHo-
ﬂ Ha DIN penry fopyeS P —ectb CMMVCTOPHOrO BX0fia I
— HaCTeHHbIi —her
Hanu4me peneiHo-
P —ectb CYMUCTOPHOTO BXOAA A —ectb Hanuuve apxuea
_—HeT — —Her
U - ecTb Hanuuve MHaVKaTopa
_ —HeT
+ Undposaa ¢rnbTpauma n3mepeHHbIX napaMeTpos oT ®
NPOMBILLIEHHBIX MMMYNBCHBIX NMOMEX;
R RS—485
+ KoppeKuma 13MepeHHbIX NapamMeTpoB /1A yCTpaHeHs
MOrpeLLHOCTH NepBIUYHOr0 NpeobpasoBaTess; Mpeo6pasosarens,
. AHaNOroBLIX cUrHanos
« (DopMpoBaH1e aBapuIAHON0 CUrHana npu obHapyse- \
HWW HEMCNPABHOCT NEPBMYHOI0 NPeobpasoBarTens; n

YHV®. CUrHanoB.
+ OnuwmA [BYXMO3MLMOHHOIO perynatopa.

OnucaHue npubopa
MAC-01-RS

[pUMEHAETCA B Ka4ecTe NOAYMHEHHOrO YCTPOM-
CTBa B MPOMBILLMEHHBIX CETAX C MPOTOKOMIOM
Modbus. Mopynb BBOAA-BbIBOdA WMeeT [Ba
KOHCTPYKTUBHbIX MCMOSIHEHWA, YTO CYLLECTBEHHO
PacLUMpPAET 06/1aCTb ero MpYMEHEHIS:

NAC-01-RS-H — nMeeT repMeTVYHbIN Kopryc 1
TPU repMoBBOfa ANA NOAKMioYeHWA npubopa B
pa3pbiB ceTv RS485 v anA nofknioyeHma K Hemy
[aTumKa. MoKeT ycTaHaBnMBaTLCA Hemnocpes-
CTBEHHO OKOMO [aT4MKa 1A MOLKMIOYEHNA ero K
0bLLielt ceTn cbopa faHHbIX.

MAC-01-RS-[ — viMeeT ManorabapuTHbI Kopryc
C KpenneHveM Ha [VH-peiky 1 npegHasHayeH
ANA YCTaHOBKM B LUKaQy ynpaBneHna 1 aBToMa-
VKN

Mpvbop MMeeT [OMONHUTENLHYIO OMUMIO (TOMBKO
andauen. H):

e P — pa6oTa B perkvMe perynatopa ¢ cyMMCTop-
HO-peneiHbIM  BbIXO4OM (yCTaBKM 3apatotcA
yepe3 nporpaMMy-KoHPMrypaTop) .

Katanor npoaykuwmn 2016

Bbicokan To4HOCTb Mpeobpa3oBaHmA curHana;
+ [1pOCTOM M NOHATHBIN MHTEPdEVIC NoNb30BaTeNA.
YHMBepcanbHbIA BXOA A1A MOSKMI0YEHNA AaTYMKOB 1

MAC-01-E

MpeaHasHaveH 1A Npeobpa3oBaHNA CUMHasOB, MOCTYNAIOLLMX C NePBUYHbIX MpeobpasoBarenelt B Lyd-
poBoI curHan craaapta IEEE 802.3x (Ethernet) ¢ uenbio MofKmioyeHn A npakTuiecky nioboro farivka
K NOKanbHbIM CETAM, a TaKe K VIHTepHeT. Mprbop umeeT Takke Bxox RS485 Modbus, KoTopbiit MoreT
6bITb 1CMONb30BaH ANA KOHGUIypupoBaHUA Mpubopa B ceTW. Ha MporpaMMHOM ypoBHE BbIMOSHEHa
nopaeprKa creka TCP/IP ¢ peanusalmeit cnedyloLLmx npyknaaHbix npotokonos: ICMP (ping-3anpocei),
Modbus TCP/IP (Modbus-cepsep), DNS-knwvenT, SMTP (oTnpasKa noutoBbix coobiuenwin), POP3 (nonyde-
HWe nouTbl — 3anpocoB), NTP (CMHXPOHM3aLMA CUCTEMHOMO BPEMEHM).

|'|pv160p MMEET HECKOSbKO A0MOMHUTESBHBIX OMLWI:

» P —paboTa B pexiMe perynatopa ¢ CUMUCTOPHO-PeneliHbIM BbIXOAOM (yCTaBKM 3aaloTcA Yepes npo-
rpamMMy-KoHburypatop);

o A — 3/IEKTPOHHBIM apXMB C [BYMA PeHM1MaMM apXMBaLIMM JaHHbIX: [0 3aMONHEHWA U LMKMYECKUIA
C BO3MOHOCTbIO OTMPaBKM apX1Ba MO 3MEKTPOHHOM MOYTE UM MOyYeHWA Yepe3 NporpamMMy-KoH-

dwryparop;
e U- MHOMKATOP NoKasaHui M3MepeHHbIX 3HaYeHUN 1 BpeMeHM Ha MK-WHOMKaTope npmﬁopa.

Mmeetca d)\/HKLl,VIFI MOYTOBOMO ONOBeLLIeHNA Ha TPW 3a[aHHbIX NMOYTOBbIX 3/1IEKTPOHHbIX adpeca.

83
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TexHu4eckue XapaKTepUCTUKN

HanpsaeHne nutaHna 9...30 B (MAC-01-RS); 22...26 B (MAC-01-E)
lepvop onpoca fatumka 0,3...30,0 cek ([MAC-01-RS); 1 cek... 24 4 (AC-01-E)
KoMMyT1pyeMmble TOK 1 HanpArKeH1e 1 KoN-Bo KOMMYTVPYEMbIX LMKNOB (onuma P) AC 250 B, 2 A, 50000 uuknos

06beM apxuga (onupsA A) 6600 3Hayennn (MAC-01-E)

CKopocTb 06MeHa no 115 Kb/c (MAC-01-RS); 10 Mb/c (MAC-01-E)
MoTpebnsAeman MOLLHOCTb 2Bt

Bpema npeobpasosanma AL He 6onee 0,3 cek

* nocToAHHas BpeMenu: 0...10

LindpoBas GunbTpaLma 13Mepaembix NapaMeTpoB: « nonoca dunsTpa: 0...999.9

CpenHaAA HapaboTKa Ha 0TKa3 He MeHee 30000 4
[abapuTHbIe pa3Mepbl/cTeneHb 3aLLKTLI Kopryca Zgig?gg m;:géé Eﬂﬁg 8] Eg JHJ)”AC_U1_E)
Macca He 6onee 0,16 kr (MAC-01-RS-H, NAC-01-E)
He bonee 0,06 Kr (MAC-01-RS-1)
TCM.50M -180...+200 +0,25% 01°C
TCM.100M -180...+200 +0,25 % 01°C
TCN.50M -200...+850 +0,25 % 01°C
TCMn.100M -200..+850 +0,25% 01°C
TCM.Pt100 -200...+850 +0,25 % 01°C
TCT.Pt1000 -200..+850 +0,25% 01°C
TXK(L) -200...+850 +0,5°C 01°C
TXAK) -200..+1300 +0,5°C 01°C
Tnn(s) -50...+1700 +0,5°C 01°C
TNNR) -50...+1700 +0,5°C 01°C
0..5MA; 0...20 MA; 4...20 MA; 0..100% +0.25% 0.1%

-50..+50 mB; 0...1B

CVIMVICTOpHO-pEJ'IE‘ﬁHbIVI moaynb B an60pe c onumen P no3BonAeT Ha MecTe OCYyLLIeCTB/IATb dJYHI-(LI,MIO [BYXMO3MLMOHHOIO OBYyXKaHaslbHO-
o perynaropa. HaanMep, NPV NOAKIOYEHNN K I'IpEOﬁp&?:OBE]TEJ’IIO [aT4yMKa TeMnepaTypbl-BNaHOCTA C TOKOBbIM BbIX00M |'|p|/16op MOMET
Ha MecCTe ynpaB/ATb HAarpeBaTesieM 1 NaporeHepaTopoMm. YcTaBKM perynmupoBaHua 3a0atoTcA 13 M0. TaM e MOXKHO BWETb MOMOKEHNUA
KOHTAKTOB pesne Modyna.

8 A t?:)ﬂ E=EBET ©  KOHTPOILHO-UIMEPHTENLHBIE IPUEOPbI M ABTOMATHKA
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[porpamma-koHdurypatop «MAC-[BT»

C nprbopamu noctaBnseTca nporpamma-KoHpurypatop «MAC-[BT», Npy NOMOLLM KOTOPOI MOMHO He TOSIbKO NPOM3BOANUTb MOMCK, peri-
CTpaLMio M KOHGUIyprpoBaHUe NPUOOPOB B CETU, HO TaKHKe PErucTpUpOBaTh [JaHHbIE M3MEPEeHUiA C NpeaCcTaBeHneM MHhopMaLmn B B1ae
Tabnuubl 1 rpadwmKka. Mporpamma - koHdurypatop MAC-[BT nocToAHHO COBEPLLEHCTBYETCA M pacnpoCcTpaHAeTcA becnnaTHo.

I'IporpaMMa obecneunBaet 3aflaHue cneaylmnx napaMeTpos:

« afpec npubopa B cet; « CBWI TEMMEPaTYpbl XONOAHOMO CMaf MpU = BIIOYEHME-BbIKITIOUEHNE KOHTAKTOB pefe
+ CHOpOCTb OBMeHa: paboTe C TePMO3MEKTPUYECKMMYA Mpecbpa-  [11A MPUBOPOB, MMEIOLLMX OmLMio «P»;
30BaTenAMM (TepMonapami); « 3a[jaHvie napameTpoB AnA paboTbi C
3a[1aHyie YCTaBOK PeryvpoBaHna ana FTP-cepBepoM.

NpV6OPOB, UMEIOLLIX ONLMID «P;

3ajaHne agpecos 3J'IeI-(TpOHHOI7l noYTbl AnA

* VN NOAK/IOYEHHOTO K MPUBOpY faTumKa;
+ Mep1op 0Mpoca JaTumKa;
napameTpbl UdpoBO GUiLTPaLMK;

* HVMKHIOIO 1 BEPXHIOID MpaHILy M3mepse- OTMPaBKY COOBLLIEHNI 1 apXVBa 3HAYEHMI
MOro napameTpa (MacLuTabypoBaHu1e aiA (ona NAC-01-E);
[1aT4MKOB TOKOBbIX CUIHA/IOB V1 CUrHAMoB
HanpAMKeHnA);

Bo3MoMHOCTH NpOrpaMMbi:

* VHOVKALWA M3MepAeMbIX NMapaMeTpoB B « MpeACTaBneHye [aHHbIX B BILE TabMMULI M- yaarneHHoe yrpaBreHme perynatopoM C
perxmme onling; rpadvika, 3KCNopT AaHHbIX B Excel; BO3MOMHOCTbIO PYYHOTO YpaBeHusA perie.
* apXMBMPOBAHME M3MEPAEMBIX MAPMETPOB;  * MOyYeHUE AaHHBIX O HEVCMPABHOCTAX,
[aHHbIX apX1Ba 13 NaMATY NPUBOPa;

re— = (]
Onpoc
- Nocnenssarenrinopr g fodis TEPAP (rardapios |-

© e BT . aoec o, T pervron | avmwnwes T T == T
K Napamerpei TCH 10x0000 (Hokling Reg, Integer Val) b Modbus TCP/IP: TaiimayT noanosenns

1P.aqpec yerpoiicrea Nogr 0x0002 (Hokding Reg, Integer Val) [roowrer |

"W Bernommis nouek aocTune: 034025034114 502 0x000+ (Hokding Reg, Integer Val)

_ . frocreasearensso oo o - ——

Taitvayr cosmmerin, & 3 B -
Ceresoiia 0010
Horvep comt opec b

LR |
00014
Peraat
0 aocryna (6 omeonos) 0088
BT-03.£/1AC-0L.E) © NACO1RS
© mBT03RS

nnnnnn (RBT-03.E/MAC-01E

©) IBT03RS P
-01RS/NAC-0LE)

Teoeo

(MAC-01.RS/NAC-01E) O necor

o000 O mBToE NI
o000 (Feosrom |
Ountra noraa o0 (Feosrar |
Ol rermeparypa npéopa 0x0008. [Toosrrare
5 X £)
| oc m kobmuneson [BT (Z18T-03.RS/ABT-0
s | (o]
= ® RST
’ Co— [ — | Monpasounsie KoadxbwnenTss AeTunos (TAC-01RS/MAC-01)
ﬁ KRBT EEBT-[B/HAE-[H-KAMEW o i ¥ )

YcTaHOBKa NapameTpoB CoeVHEHNA &
Perxum KoHgurypaTopa P

lpencraBneHre AaHHbIX B BUAE ) Shee e © N e A——_
rpadvka nm Tabnuuel

Ormocirensnan namocTs RIl, %

17.042010
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11.7 Apmatypa ona nogxnoyeHums
TepMonpeobpasoBartenen

ApMatypa npeaHasHayeHa /1 Np1coeaMHEHNA TepMonpeobpasoBaresieit CoNPOTMBIEHNA ¥ TepMonap K Tpybam,
BO3/yX0BO[aM, Pa3fINyHbIM EMKOCTAM.

1. BobbiwKa b1

MpeaHasHa4eHa A4nA nprcoeauHeHs TepMonpeobpasosateneil

K TpybaM, eMKOCTAM U T.1, D1
Matepman: ctanb 3 (10). I i
I
T T T T L
M12x1,5
>
b1.M16 M16x1,5 10 24 32
51.M20 M20x1,5 14 28 34

2. bobbiwka b2

MpeaHa3HaveHa AnsA nprcoeauHeHs TepMorpeobpasoBateneil
K BO3[yX0BOJAM U T.1,

Marepwan: ctans 3 (10). -

|2

|
[l mo | me | oo T
B2M12 gy
! <
B2.M16 M16x1,5 10 30 I %
I
52.M20 M20x1,5 14 32 !
3. bobbiwKa b3
MpenHa3HayeHa 4A NpycoevHeHA TepMonpeobpasoBarene
K TpybaM, eMKOCTAM U T4,
Marepwan: ctans 3 (10).
D1
I R T T e
B3.M12 M12x1,5 M
1 <
b3.M16 M16x1,5 10 65 20 % . 4PN
Lrs A Y
B3.M20 M20x1,5 14 65 2 o D2 5 (4 o18.)
- D3 N
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4. Tunb3a 3awmTHan 31

lMpeaHasHayeHa 4nA NpycoeMHeHMA TepMonpeobpasoBartesen
K Tpyb6aM, eMKOCTAM 1 T4,
Marepwan: ctans 3 (10).

O6o3HaveHue [inuHa 3awuTHoro Yexna
TepMonpeo6pasosarens
npy 3aKase L mm
8 11 [+12 8 20

r31.M8.l 30; 40; 80; 100; 120 M8x1
r31.Mi12l 30; 40; 80; 100; 120 M12x1,5 9 15 1+18 14 20
r31M16l 60; 80; 100; 120 M16x1,5 10 20 1+20 16 55
[31.M201 o B0 108 120: 160 M20x1,5 in 28 121 18 65
+ =
, — = S
Y * ____________ _DL
a
Y
o L ==
|< L
5. [unb3a 3awmTHan [32
MpenHasHayeHa ans npycoeaMHeHUA TepMonpeobpa3oBartenel K Tpybam,
EMKOCTAM CHabMeHHbIM LUTYLIEPOM C BHYTPEHHe pe3bboi CO0TBETCTBYI0-
LLlero pa3mepa.
Marepuan: ctanb 3 (10).
S27
& M2 v
0603HaquMe ﬂnMHa s “mm -
yacTu TepMonpeob- > 3
npu 3akase =
pasoBatenal,mM | | | [ = N P S, — s
M20x15, ~ M20x15 —~ >
[32.M1/M2.l 60; 80; 120 16x2 Cr1/3 o/ ;
20
6. lmnb3a 3awmTHan 33
MpeaHasHayeHa [4n1A Npycoev HeHVA TepMonpeobpasoBatenelt K Tpybam,
EMKOCTAM CHabeHHBIM LUTYLIEPOM C BHYTPEHHEN pe3bb0i4 COOTBETCTBYI0-
LLiero pa3mepa.
Marepuan: ctanb 3 (10).
» " s23
0603HaueHue npu LI MOHTa)KHOBM R
SETEER YacTu TepMonpeoo- —
pasoBarens |, MM 2 -
moxis, M ===  — [ =
. . X - - - - -
M33.M1/M2.l 30; 60; 80 orl /2 ==
i 22
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OATHURN BITAKHOCTW U TEMIEPATYPHI

12.1 [datumku BnaxHoctu v Temnepatypol [1BT-03

[laTumKm BnarHoOCTU U TeMneparypbl [BT-03 npeaHasHa4eHbl A4 U3MepeHun OTHOCWUTEJTbHOM BJIAXKHOCTU U TeMnepartypbl BO3-
AyXa N HearpecCUBHbIX ra3oB B NPOM3BOACTBEHHbIX, CKITaACKUX N ObITOBbIX MOMELLLEHMAX, a TaKHe B CBOBOHOM aTMOC(I)Epe.

OBT-03. XXX XXX

T3 - nBa TOKOBbIX BbIX0Aa 4...20 MA

T - [1Ba TOKOBbIX BbIX0M1A 4...20 MA, CBETOAMOAHBIN no iy o X . 833”""032"49“”9"45‘“ HYBCTBUTE/IbHbIN
A 3M1eMeHT 6e3 NoTepy TOYHOCTY;
RS - umdpoBoi Bbixon RS485 Modbus « BblcoKanA TOYHOCTb M3MepeHus;
E - unbposoit Beixon Ethernet « BbicoKanA cTabunbHOCTb NMOKa3aHuit;
 B03MOMHOCTb MOBbILLEHWS TOYHOCTA
1 - noBbILUEHHAA TOYHOCTb JCNOAHEHYE 1O TOUHOCTH [0MOHUTENLHOM I0CTUPOBKOM;

2 - HOpMarnbHasa TOYHOCTb

j « BcTpoeHHbI MUKpoHarpeBsaTenb YyB-
3 — NOHMMKEHHOM TOYHOCTM

CTBUTESIHOIO 3/71EMEHTa AJ1A 3alnThl 0T
KOHOeHcauum Bnarv;

P — [iBYXMO3VLMOHHBIA perynatop (Tonbko ANA RS M E) | aniune nononsurensbix onuui « PacLuvpeHHbIi AnanasoH TeMneparypsi
A — 31EKTPOHHbIN apxVB (TobKo AnA E) 3KCMNyaTaUmum.

U — */K-nHamkatop (Tonsko ana E)

H1, H2, K1, K2, Y — onA Bcex 0CHOBHbIX UCMOMHEHUI HOHCTPYKTUBHOE MCMIONHEHMe
Kn1-1, Kn1-2, Kn4-1, [, KM — Tonbko and ucnonHenma T3

160, 200, 300 MM — gna K1, K2 AnvHa soHna
80, 200, 300 MM — gna Knl1-1, Kn1-2, Kn4-1

[IMHa Kabena

1,0; 2,0 M — ana H2

Kn1-1

8 8 t?:’" r77i} @ KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA



Onumcanue npmbopos

[IBT-03 - 370 coBpeMeHHble BbICOKOKAYECTBEHHbIE
npu1bopbl, B KOTOpbIX MCMOML3YIOTCA LndpoBLle B3au-
MO3aMeHAEMble CEHCOpbI TeMMepaTypbl ¥ BRaXHOCTU
eMKOCTHOro Tuna. [lpu BbIXofe W3 CTPOA CeHcopa ero
MOMHO 3aMeHUTb 6e3 HeobxoavMMOCTV AOMONHUTENb-
HOW I0CTVPOBKM aTymKa. Tvn MCMoNb3yemoro CeHcopa
onpefenAeT TeXHNYECKMe NapamMeTpbl 1 Knacc TOYHOCTM
npubopa. [aTiMKu BNarHOCTU pasnvyaioTcA no Tvny
BbIXOJHOIO CUrHana:

o [1BT-03.T u 1BT-03.T3 — gBa ToKOBbIX 4..20 MA;
o [1BT-03.RS - undposoi RS485 Modbus;
o [1BT-03.E — umdposoii Ethernet.

HeKoTopble  TWMbI  [aTuMKOB  CHabMeHbl — [onon-
HWTENbHBIMA ~ OMUMAMM:  MHOMKATOPOM  TEKYLLMX
3HaYeHWIA, 3NEKTPOHHBIM apXVBOM, BCTPOEHHBIM peryna-
TOPOM. VIMEEeTCA LLIMPOKMI aCCOPTUMEHT KOHCTPYKTUBHBIX
VCMONHEHWIA,  OnpedenAlLLmMX  061acTb  MpYMeHeHusA
AAaTYMKOB: [1A VCMOb30BaHUA BHE 3[aHunA, 1A yCTa-
HOBKM Ha CTeHy, BO3[yXONpOBOA, B TepMOKaMepy , AN
MPYMEHEHNA BHYTPY ObITOBLIX 1 OYUCHBIX MOMELLIEHNN ,
QA yCTaHoBKM Ha [IVH-peliky BHyTpY WKadoB ynpasne-
HWA V1 aBTOMATVIKV U 1.0,

KoHCTPYKTMBHbIE UCTIONHEHNS

OATHNKN BITAHOCTU M TEMINEPATYPbI

Bce patumkm [BT-03 vMeloT AnanasoH M3MepeHnsa OTHOCUTENBHOM BAaHHOCTM:
0...98%.

[nanasoH v3MepeHnA TemnepaTypsl MakcuManbHbiA coctaenAet: -40..+100 °C
W CUNMbHO 3aBMCWT OT OTHOCUTENBHOM BNaHHOCTU KOHTPOMMpyeMol cpefdbl. [AnA
[aTYMKOB, B KOTOPbIX MEPBUYHbIA NpeobpasoBaTenb (CeHCop) HaXoaUTCA B Hermo-
CPefCTBEHHOM BAM30CTV OT KOpMyca, [ManasoH M3MepeHWA OrpaHu4MBaeTcA
TEMMepaTypoi aKCMyaTaLmmn AatumKa.

Hatunkn [1BT-03 vMeloT BCTPOEHHYIO 3aLLMTY OT KOHOEHCaLWV Bark Ha CEHCOpe.
[pn OTHOCKTENBHOM BAYKHOCTU BbilLie 95 % aBTOMATVUeCK BKIIOYAETCA Harpes
MUKpOHarpeBaTena CeHcopa, 00ecrevMBaloLLero MOBbILLEHWE TemrepaTypbl
ceHcopa nprMepHo Ha 5 °C BbilLie TemrnepaTypbl OKpyKaloLLei cpefbl. [pu 3toM
OTHOCUTENbHAA BNArKHOCTb BOAM3M CEHCOpa yYMeHbLUAETCA W MpenoTBpaLLaeTca
KOHLeHcaLyA Bnarv.

Kn3-2

73

K1
Kn1-1 Kné-1

Katanor npoaykuwmn 2016
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OATHURN BITAKHOCTW Y TEMIEPATYPHI

OcHoBHble ucnonHenua [BT-03

N2 | OcHoBHoe BobixogHou KoHcTpyKTUBHbIE UcnonHenua no
A Bo3sMoxkHoCTH Py
n/n| ucnonHeHue |curHan MCNosnHeHun TOYHOCTU

o 1,H2, K1, K2, Y, Kn1-1,
[BT-03.T3 2*4..20 MA - - Hm -2 Knd-1, 1 Kn3-2
« CBeToavoaHbIf MHAVKATOP,
2 [OBT-03.T 2*4...20 MA MHOMKALWMA TeMneparypbl - H1, H2, K1, K2, Y 1,2
TOYKY pOChI
« [lporpamma KoHgurypatop P — perynvpoBaHve no
3 [OBT-03RS  RS485 Modbus C BO3MOKHOCTbIO PaboThi € [ABYXMO3MLIMOHHOMY. H1, H2, K1, K2, Y 1,2
[aHHbIMM 3aKOHY
+ Modbus TCP/IP P — perynupoBaHue
+ DNS knveHt M0 YXMO3ULMOHHOMY
Ethernet « SMTP,POP3 3aKoHY
4 [BT-03.E (IEE 802.3X) : NTP A — 31eKTPOHHbIN H1, H2, K1, K2, Y 1,2

lporpamMMa KoHdurypatop  apxus
C BO3MOYKHOCTbIO paboTbi ¢ W — H/K-nHamnKaTop
[JaHHbIMM

TexHu4eckue XapPaKTepUCTURKU

18...36 B (ABT-03.T3, AABT-03.T)
HanpseHve nutaHna A22..26 B (OBT-03.E)
10... 36 B (OBT-03.RS)

[Vana3oH M3MEepEeHNA OTHOCKTESbHOM BAIaHHOCTY 0..98%

-40..+50 °C (H1,Y)
-40..+100 °C (H2, K1, K2, Kn1-1, Kn1-2, Kn&-1
[lanasoH n3MepeHus Temneparypel _20”:50 °C (.[(l) / 4 W)

0..+50 °C (Kn3-2)

-40..+50 °C (H1, H2, K1, K2, Y, Kn1-1, Kn1-2, Kn4-1)
[lnanasoH TemMnepatypbl aKcnayataLmm -20..+50 °C (O)
0..+50 °C (Kn3-2)

IP50 (H1, H2, K1, K2, Kn1-1, Kn1-2, Kn4-1)
CreneHb 3aLLmTLI Kopnyca NepB1YHOro NpeobpasoBarensa IP53 (Y)
IP40 ([, Kn3-2)

CreneHb 3aLLmThl Kopnyca BTOPUYHOIO npeoépaaoBaTenﬂ :Ezg (E K % K2, Y. Kn1-1, Kn1-2, Kn-1T)

M, (=160 MM (H1, H2)

M, =160, 200, 300 mm (K1, K2)

M, (=100 MM (Y)

80, 200, 300 Mm (Kn1-1, Kn1-2, Kna-1)
30 mm (1)

15 Mm (Kn3-2)

012 MM

@12 MM

[abapuTHbIE Pa3Mepbl NEPBIYHOMO NMpeobpasoBaTes S }gDMM o
@10 MM, I=
@25 MM, h=
115x65x40 MM (H1 H2, K1, K2, Y)

[abapuTHbIE Pa3Mepbl BTOPMUYHOIO Mpeobpasosatesis Zgizgigg EEJ;]  Knl-2, Knb-1)

@ 65 MM, h=20 mm (Kn3-2)

9 U t?:)ﬂ E=EHET ©  KOHTPOIILHO-UIMEPHTENLHBIE TPHEOPbI M ABTOMATHKA



OATHURN BJTAHOCTW U TEMIEPATYPHI

AbconioTHas norpeLwHoCTb B 3aBUCUMOCTK OT UCTOTHEHUA N0 TOYHOCTU U3MEPEHUA

AbconioTHas Ab6conioTHas A6coniotHas
WU3MepseMan BenmumMHa
norpewHocTb (ucn. 1) norpewHocTb (ucn. 2) norpewHocTb (ucn. 3)

OTHoCKTENbHaA BNarHocTb B AnanasoHe 10...90 % +2,0% +3,0% +45%
OTHocWTeNbHaA BRarHocTb B AnanasoHe 0..10%, 90..98%  +£3,0% +4,0 % +7,5%
Temneparypa B AvanasoHe -10...+60 °C +1,0°C £15°C +2,0°C
Temnepartypa B Ananasoxe -40...-10 °C, +60...+100 °C +1,5°C +2,5°C +3,0°C

[inA KoHTponA abconIoTHOM NOrPeLLHOCTY AaT4MKa HENOCPEACTBEHHO Ha 0OBEKTE, Iie OH YCTAHOBMEH MOMHO MCNONb30BaTh Habop ANA 1oCTH-
POBKM, BKIIO4AIOLLMIA B cebA Habop onpeseneHHbIX Comel, pachacoBaHHbIX B CrieLanbHble eMKOCTV C 3aaHHbIM pa3MepoM ropfioBuHbI. [And
KOHTPONIA MOrPELUHOCTA HEOBXOAMMO CHATL C aTuMKa 3aLLUMTHBIA KOANAYoK, MpY MOMOLLW MUNETKM CMOYMTL COMb B OHOM M3 EMKOCTEN,
Ha[eTb EMKOCTb Ha NePBUYHbIY MPeobpa3oBaTesb aT4iKa BMECTO 3aLUmTHOMO konnadka. Yepes 0,5...2,0 yaca B emKocTv byaeT cozfaHa onpe-
AeneHHanA BIaXHOCTb, COOTBETCTBYIOLLIAA TabMM4YHOMY 3HAUEHMIO.

Mporpamma KoHomrypatop MAC-[IBT

Mporpamma MAC-[BT pasmelieHa Ha caiite [lporpamMma no3BOAAeT 3afaTb CETEBOM afpec U UMA AaTYMKa, YCTaHOBUTb HEobXoayMyio
npoussoauTena www.relsib.com, npedgo- ckopocTb 06MeHa 1 Nepyof ompoca Aatumka. Mpu nomoluy M0 MAC-ABT MorkHo npor3Bect
CTaBAETCA becnnaTHo 1 NpeaHasHayeHa AnAa  10CTUPOBKY AaT4MKa Mo [BYM TOYKaM, 33faTb YCTaBKW PeryavpoBaHWA AnA AaTyvka, cHab-
MowvcKa W HacTpoiiku aatumkoB [IBT-03.RS 1 KeHHOro perynAatopoM, 0TCIeAnTb COCTOAHME KOHTAKTOB 3/M perle peryaaTopa. [py noMoLLy
[BT-03.E, HaxoasLwxcA B ceTh, a Takke anA  nporpammbl MAC-[IBT MoXKHO nerko HacTpouTb fatuvk c BbixogoM Ethernet gna pabotsl ¢
MnonyyeHns faHHbIX, BU3yanu3aummn ux B BUOEe  apxvBOM U 371EKTPOHHOM MOYTON.

Tabnunu 1 rpadyKoB, 3KCMopTa AaHHbIX B Gop-

mare Excel.

[porpamMma-KoH@urypatop obecne4mBaert: [lononHutenbHble Bo3MoxkHocTH (10
ona [1BT-03 c onuuen P:

+ 3afjaHue ceTeBoro agpeca 1...247;

+ 3apjane ckopoctit obmeHa ot 1200 o 115200 bur/c; + 3a/1aHu1e YCTaBOK PErysMpoBaHuA ANA Kaxaoro AaT4vKa;
* 3ajlaHve NapameTpoB LMGPOBOro GrNbTPa; * WHAMKaLMIO COCTOAHMA BbIXOAHbIX Pere;

+ 3afaHue nepvoaa onpoca 4aT4MKOB B CeTW 0T 1 cek; + 33jjaHVie PeBEPCa PENeiHoro BbIXOAa.

* KOHTPOSb LIENIOCTHOCTM AATHMKa U CeTH;

* I0CTUPOBKY Ka*K[oro faTi1Ka B CETU Mo ABYM TOUKaM; [na OBT-03.E.A:

+ perucTpaumio napameTpoB B BIAE TabaMUbl 1 rpadiKa.
+ paboTa C apxvBOM.

rypaop-MAC-OLRS el sl

~Knwenr Onpoc Viswerer

parcps
o Hodbus TEP/IP feranaaprice |- UDP S
© commerse)

[Aapes Modbus, Tunperucrpa | Sravenvee

040000 (Holding Reg, Integer Val)
Bepaua o 040002 (Holding Reg, Integer Val)
040004 (Holding Reg, Integer Val)

1P-aapes yerpoiicrea Mopr
094025094114 502

Tatagr cosrernia, & 3

b1 (JIBT-03.E/NAC-0LE)
m ([1BT-03.€/NAC-01.)

b nnenTom (A1BT-03.£/MAC-01.E
(MAC-01RS/NAC-01.E)
oA (MAC-01.RS/NAC-01.£)

N

© DBT-03RS
) IBT-03RS P
© nacatE

o w

00000 ©) DBT03E

=

000
0x0008

wasmnocTH ([1BT-03.RS/ IBT-03.£)
 [IBT (JIBT-03.RS/ABT-0
RS/ABT-03.6)
pubopa (NAC-01.RS/T
~01RS/MAC-01.£)
Hacrpoiin perynaTopa (BT-03.RS.P/[IBT-03./NAC-01E)

e
KOHBUrYPALUA JIBT-03/MACOT - Knuewr

YcTaHoBKa NapamMeTpoB COeVHEHNA &
Perum KoHgurypaTopa
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YCTPOWCTBA 3ALLITBI M0 TEMMEPATYPE / TEPMOPE/E

13.1.1 Pene teMnepatypHoe PT-1

Pene TeMnepatypHoe ¢ camoBo3BpatoM PT-1 npegHa3HaveHo And 3KCmyaTalmm B Ka4ecTBe BCTPOEHHOIO 3IEMEHTa BHYTPY TEM0-
BbIX W PYruX, B TOM YMC/E KOMOMHUPOBAHHbIX MOXapHbIX M3BELLATENIEN, @ TakKe AN paboTbl B U3LENMAX 3NEKTPOTEXHUYECKUX
LA NOLAEePHKaHUA TeMnepaTypbl U TEMMEPaTYpPHOM 3aLLTHI.

PT-1.XXX.XX-X/X

PK — pa3MbIKaloLLWI KOHTaKT (HOPMarbHO — 3aMKHYT) ? * MuHuaTiopHbIi Kopnyc;
3K — 3aMbIKaloLLMIA KOHTAKT (HOPMasbHO — Pa30MKHYT) + CBEpXHW3KaA MHEPLIMOHHOCT;

« HebonbLuol ructepesc;
T_ —Temnepatypa cpabatbisaHua
P + BbicoKas HaieHOCTb.

[ —repmMeTuyHbI Kopnyc
H - HerepmeTWyHbIN Kopryc

‘ L,MM —pguHa MPOBOJ1I0YHOr 0 BbIBOAA }—

Hanu4yue nenecTkoBoro
J. —ects BbIBOAA

—HET

‘ L2, MM - 06LaA [/MHa BbIBOAA }
\
|

‘ L1, MM — 0n1Ha NIenecTKoBoro BbiBoAa

OnucaHue npubopa

B KauecTBe YyBCTBUTENBHOMO 37IEMEHTA B PeNe UCMoNb3yeTcA Matepuan ¢ «MaMATbI0
$OpMbl», M3rOTOBMEHHBIN MO CrieLmanbHoOM TeXHOMoruK. Mpy NoBLILIEHUM TeMMepa-
TYpbl OKPY*KaloLLel cpefbl (0 TeMnepaTypsl cpabaTbiBaHWA pene), YyBCTBUTENBHBIN =
3neMeHT (1) n3meHAeT GopMy M BO3AEWCTBYET Ha KOHTAKTHYIO MPYHWHY (2), B pesy/b-

TaTe Yero MpOMCXOAMT PasMblKaHMe (3aMblKaHWe) KOHTaKToB. [pw MOHWMKEHUM =
TeMrepaTypbl OKpYyHaloLLiei Cpefibl KOHTaKTLI pesie BO3BPALLAIOTCA B MCX0AHOE Moo-
HeHve.
TexHuyecKkume XapaKkTepUCTUKN
HoMuHanbHoe/npeaensHoe KoMMyTUpYeMoe Hanpssenne  24/40 B
HoMuHanbHbIA/npeaenbHbI KOMMYTVPYEMBIN TOK 30/100 MA
Temnepatypa cpabatbiBaHuA +50; 60; 62; 65; 70; 80 °C
[pesensl 4onycKaeMbIX OTKNOHEHWIA +2;3;5;10 °C (¢5 °C — cTaHaapTHoe)
[McTepe3unc TemMnepaTypHbIi (4,5£2,5) °C
loKa3aresb TennoBoi MHepLMn He 6oree 3 cek

lonHoe ConpOTUBNEHIE KOHTAKTHOM Lieny NPy 3aMKHYTbIX
KOHTaKTax, B MPOLIeCCe 3KCrJTyaTaLmm B HOPMarbHbIX He 6onee 1,0 OM
KNMMaTUYECKMX YCIOBMAX

MaKcuManbHan JOMYCTVMAA TeMepaTypa OKpYKaloler 40°C
cpens!

KnuMmatmdeckoe mcnonHeHne YXJ13.1 no FOCT 15150-69

» TeMnepartypa okpyKatoLen cpesl -60...+125 °C
YcnosuA akcnnyataumm: » OTHocuTenbHaA BnarHocTb 4o 98% npu Temnepatype 25 °C 6e3 KOHAEeHcaLMyW Baru
» At™ocdepHoe fasnerue (84,0-106,7) klla

+ Kopnyc: @ 3 Mv, =8 MM
[abapuTHble pa3Mepbi: « [poBonoyHble BbiBoAbl: @ 0,3 MM, L = 10; 20 MM
« JlenecTroBbiX BbiBOAb!: | = 25; 33,5 MM (mog BUHT M3)

Macca He bonee 0,15t
CpenHuin CPOK CrlyHObl 10 net

9 2 t?:iﬂ r77i} @ KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA



YCTPOWCTBA 3ALLITBI MO TEMMEPATYPE / TEPMOPE/E

13.1.2 Pene teMnepatypHoe PT-3

Pene TeMneparypHoe PT-3 npefaHasHa4yeHo anAa CUrHanusauun U 3alluTbl OT neperpesa pasinyHoro 060py,E|0BaHVIF|, B TOM yucne

3MEKTPOBUraTeNiei, HacoCOB, AIEKTPUYECKUX U [PYruX TEMJIOBbIX KOT/IOB U T.1.

‘ PK — pa3MbIKatoLLMI KOHTaKT

‘ Tcp' — Temnepatypa cpabartbiBaHuA

‘ KoHCTpyKTVBHOE MCTONHEHWE

OnucaHure npubopa

PT-3.XX-X

Pene vn3raToBneHo B FepPMETNYHOM Koprnyce 13 HepH-(aBE}OLLI,elh Crann c peab6o—

BbIM COEANHEHNEM.

lMofKnioyeHme pene ocyLLecTenAeTcA Yepe3 coeanHuTens DINA3650.

MpuHumn pevicteuA pene PT-3 ocHOBaH Ha CKayKoobpasHoi Aedopmaumm
QMCKa 13 TepmobuMeTanna npy AOCTUHKEHUM OnpedeneHHon TemnepaTypbl

(TeMnepaTypbl cpabaTbiBaHuA).

y KoHcTpyKTHBHOE
01

=
A
=
N
4
k.
¥ -
L - B
" A ;
L > = @ @
L» 15
i 29

=

26

TexHnyeckme XapaKTepUCTUKN

HomuHansHoe HanpaeHne
HoMuHanbHbIN TOK

Konmn4yecTBo KOMMyTALMOHHBIX LIVIKIOB, HE MeHee
MaKcvManbHbIv ToK

Temnepartypa cpabaTbiBaHA (13 AnanasoHa)
lMorpeLLHocTb No TeMnepaType cpabaTsiBaHUA
['mcTepeswnc

HanpsAreHve npoboA B TeueHre 1 MUH.

CreneHb 3aLwLuThI Kopnyca

MaKcyMarnbHoe AaBfeHve B KOHTPOMPYEMON Cpefe
Macca

CpeZHui CPoK CryH bl

02
03
04
05
06
07
08

G%

G 30

G% 20

G% 30

G% 20

G% 30
M 20x1,5 20
M 20x1,5 30

00250850y

1,6 A npu cosp=0,6
2,5 A npm cosp=1

10000

4,0 A gna 100 umknoB
65...130 °C

+5°C

15..45°C

He MeHee 2000 B 50 Ty
IP65

4Ma

He 6onee 0,25 Kr

10 net

50
40
30
40
30
40
50

ENETIETS
20 40

Katanor npoaykuwmn 2016
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YCTPOWCTBA 3ALLITBI M0 TEMMEPATYPE / TEPMOPE/E

Pene TeMnepaTypbl NpefHasHa4eHo /1A KOHTPOSA, CUrHanM3aLma o npesbl-
LUEHWM TeMnepaTypbl.

PT-XX-XX XXX

4w 5 —n pene

i

3K — 3aMblKaloLLMA KOHTAKT (TonbKo and PT-5)
PK — pa3MbIKaloLLmi KOHTAKT

T

C|

,. ~ TeMneparypa cpabarbiBaHus, °C

KOHCTPYKTMBHOE
MCMonHeHne

1
2

— 6e3 wryuepa
— CO LWTYLepoM

l, MM — [/IMHa MOHTaXKHOM YacTu

M -M20x15
G -G1/2

L, M — JIMHa KabenbHoro BblBOJa

OnucaHue npubopa

TepMopene W3roTaBAMBAlOTCA B Kopnyce
13 HepraBetoleit ctanu. Tepmopene PT-4
YCTOMYMBO K yapaM v Bubpaumun. bnarogapa
HebOMbLLIOMY AMaMeTpy 30H4a pene MMeeT
HW3KyI0 TEMoBYlD MHEPLMOHHOCTb. bnaro-

«©
[apA ManeHbKomy rucrepesvcy pene PT-5 8l J_W
MOMHO MCrOMb30BaTb [AN1A  MOAAEpHKaHNA F |
Temnepartypsl (Kak TepMocTar). 2 30 L

TexHu4eckme XapaKTepUCTUKN

G1/2, M20x1,5

Wcn. 2
8 = I B

30

I N A

=24 B;=250B
3A

KomMyTrpyemoe HanpArerue
KoMMyTupyembI ToK

TeMnepatypa cpabaTbiBaHmsA

MorpeLLHocTs (pa3bpoc no Temnepatype cpabaTbiBaHiisA) +5°C

[McTepeswc 10...40 °C

KonmnyectBo KOMMYTALMOHHBIX LiVKOB He mMeHee 10000
MaKcvManbHoe aBneHve B KOHTPOMpYEMON cpese 1,6 Mla

MaTepuan 3alLMTHON apMaTypbl 12X18H10T mam SUS304
[InHa MOHTaKHOM YacTK 20; 30; 60; 80; 100 Mmm
[InnHa Kabens 0,2:0510:20Mm

CpenHAs HapaboTKa Ha 0TKa3 He mMeHee 50000 4

CpeaHuin CpoK Ci1yHobl 5 net

Macca He bonee 0,25 Kr

V207777 i

-45..+120 °C (c warom 10 °C)

=24 B;=120B

TA

-20...+200 °C (c warom 10 °C)
+5°C

1..5°C

He mMeHee 50000

1,6 MlMa

12X18H10T mnmn SUS304
20; 30; 60; 80; 100 Mm
0,2,0,51,0;20m

He MeHee 50000 4

5 net

He bonee 0,25 Kr

KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA



YCTPOMCTBA 3ALLMTbI MO TEMNEPATYPE / NOMYNPOBOAHMKOBBIE 3NEMEHTHI

13.2.1 Tepmope3suctop npamoro nogorpesa TPM168-01

MpepHa3sHayeHbl [ SKCMIyaTaumm B Ka4ECTBE BCTPOEHHBIX /IEMEHTOB BHYTPU TEM/IOBBIX W OPYruX, B TOM YKCIE KOMOBUHUpO-
BaHHbIX MOXapHbIX M3BELLATeNel, a TakKe AnA paboTbl B U3LENMUAX 3NEKTPOTEXHUYECKUX O/1A MOAAEPHKaHUA TeMnepaTypbl U
TeMMepaTypHoi 3alluThl. TepMope3uncTopbl MeIT peneliHyio (MoporoByIo) 3aBUCMMOCTb COMPOTMBIIEHWA OT TEMMEpaTypbl.

U - Bblblogpl M30/IMPOBaHbl VN UCnonHeHna

TPMN68-01.X.X.X-X/X

« [ucrepesunc meHee 7 °C

g

H - oauH BbIBOA He M30/IMpoBaH

« BblcoKanA HaleXHOCTb

L,MM - ganHa MPOBOJ1I0YHOr 0 BbIBOAA

J1—ecTb; _ —HeT

Hanu4ne nenecTkoBoro BblBoAa

L1, MM — nMHa NnenecTKoBoro BbIBOAA

‘ L2, MM - 0bLad o/vHa BbiBoaA

OnucaHue npubopa

B KayecTBe TEPMOUYBCTBUTENIBHOMO 3MIEMEHTA B TEPMOPE3WCTOPe UCMOMb3YeTCA MNeHKa U3
OBYoKucy BaHagua (VO2) — coefmHeHws, obnapatoliero $a3oBbiM NEpexofoM MeTans-no- 10°
nynposogHuK (OMMI). Mpu TeMnepatype Hurke Temnepatypbl OMMIT (68 °C) 3aBMcuMMOCTb
COMpOTUB/EHWA TepMOpe3nCTopa OT TeMnepaTypbl XapakTepHa /1A MOynpOBOAHUKOBLIX
MaTepuanoB ¢ TemnepatypHsIM KoagduumeHtoM conpoTvenenua (TKC) okono 3 % K. Bénmau 10°
Temnepartypbl OMNMI conpoTVBEeHKe TePMOPE3MCTOPa YMEHBLLIAETCA CKa4K00bpasHo, Mpu 3ToM 10°
TKC mocturaet Benmumtbl 2000 % K. Mpu Temnepatype Boilue Temnepatypsl OMMIT conpotue-

JeHNe NPaKTUYeCKM He N3MEHAETCA.

TexHUYECKMe XapaKTePUCTUKM

Temnepatypa cpabatbiBaHuA
l'cTepe3uc TeMnepaTypHbIi (30Ha HeompeaeneHHoCT)

Tennosas NocToAHHasA BpeMeHu
ConpoTuBneHve TepMopesncTopa™:

MpenenbHoe paboyee HanpsMmeHme

MaKc. MOLLHOCTb pacceAHA TepMOpE3ICTopa B AuanasoHe
TEMMepaTyp OKp. cpefbl:

KoadduLumeHT pacceaHA MOLLHOCTM TepMope3ycTopa npy
TeMneparype oKp. cpeabl +(25+10) °C

MakKc. nonycTvMasn Temnepatypa oKp. cpefbl
CpenHAA HapaboTKa [0 0TKasa

[abapuTHbIe pa3mepb:

Macca
KnnmaTudecKoe ncnoHeHve

YcnoswA 3KCnayataummn:

2 Rso

OT TeMriepaTypbl

(5%2)°C

R —— .

23 50 68 75 T. °C
]

(68+1) °C
(5+2) °C
He bornee 4 cek

+ npn +(2323) °C, R,; — He MeHee 1000 KOM
+ npun +(5021) °C, Rso — He MeHee 250 KOM (Rq;=0,25R,;)
 npu +(75x1) °C, Rys — He bonee 0,2 KOM (R,:<0,0002R,,)

36B

B AnanasoHe -50...+60 °C: 60 MBT; B ananasoHe -51...+80 °C: 40 MBT

He MeHee 1,5 MBT/ °C

+140°C
150000 4

- Kopnyca: @ 4,8 MM, =5 MM
+ MpOBOMOYHbIX BbIBOA0B: @ 0,5 MM, [=13,5; 23 MM
« JIeNecTKoBbIX BbiBOAOB: [=25; 33,5 MM (mog BUHT M3)

He 6onee 0,15t
YXJ13.1 no FOCT 15150-69

« TeMmnepatypa okpyaioLen cpepl: -50...+125 °C
« OTHOCUTENbHAA BNaHoCTh: (45-80) %
- artMoctepHoe gasneHve: (84,0-106,7) kMa

3aBucuMoCTb conpoTueneHna

* - 110 COrNAcoBaHMIO C 3aKa34YMKOM [0nyCKatoTCA Apyrme 3Ha4yeHnsa ConpoTnBIeHNA TEPMOPE3NCTOPA, NMPM 3TOM COOTHOLLIEHME COﬂpOTMBﬂeHMPI

[0J1HbI COOTBETCTBOBATL YKA3aHHbIM.

Katanor npoaykuwmn 2016
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YCTPOWCTBA 3ALLITBI MO TEMMEPATYPE / M0MYNPOBOHNKOBBIE 3MIEMEHTHI

13.2.2 CeeTtomsnyyatensb TemnepatypHoint CUT68-01

MpenHa3HayeH 4ns 3KCnyaTauum B Ka4ecTBe BCTPOEHHOIO YyBCTBUTENBHOTO 3/IEMEHTA BHYTPU TEMMOBbIX M APYruX, B TOM YMCiie
KOMOMHMPOBaHHBIX, MOMAPHbIX M3BELLATENEN, @ TaKKe A 3NEKTPUYECKOr0 U BU3YaslbHOTO KOHTPO/IA 3a NpeBbILLeHUeM TeMnepa-
Typbl U30eni 6bITOBOrO M NPOM3BOLACTBEHHO-TEXHUYECKOTO Ha3HaueHMS.

+ [vcTepesuc meHee 4 °C;
+ BbicoKan HafexHOCTh;
« 0fHO- Unu ABYXMONAPHBIN;

+ (CBeToBaA MHAVKaUWA CpaﬁaTbIBaHVIH.

OnucaHve npubopa

CeTouanyyaresns NpeAcTaBnAeT coboi MUKPOC-
6OpKy, comepHalLlyio:

1. KpuCTann TepmMopesyCcTopa NPAMOro NOLOrPeBa,
“MeloLLiero Brm3Kylo K peneitHoi (noporosyio)
3aBVCMMOCTb COMPOTUBIIEHWA OT TeMMepaTypb;

2. N0 KpaliHel Mepe, OfVH KpYCTann CBETOAMOLA;

3. Zpyrvie aneMeHTbl.

B KauecTBe TEpMOYYBCTBUTENBHOMO 3feMeHTa
B CBETOM3Ny4aTene MCNosb3yeTcA MeHKa U3
aByokucn BaHagmA (V02), obnagaiollas npu
TeMrepaType OKpyaiollen cpeasl (68+1) °C
$a30BbIM NepexofioM, KOTOPLIA CONPOBOMKAAETCA
CKaYK006pa3HbIM M3MEHEHVEM CONPOTUBIEHUA.

[na CcBeTOBO/ MHAMKAUMM O neperpese B
CBETOM3NyYaTesNe UCMOoNb3yIoTCA KpUCTanIbl CBe-
TOAMOL0B Ha 0CHOBE KoMno3uumm Ga-As-Al.

Mpu yBEAMYEHNM TEMMEPATYPbI CBETOM3/y4YaTeNA
BbiLLe 68 °C compoTVBEHME TepMOYYBCTBUTE Tb-
HOMO 3M1EeMeHTa W BCEW 3MEKTPUYECKON Lenu
CKaYK00bpa3HO  YMEHbLLIAETCA, NPOTEKaIoLLMIA
TOK YBENMMYMBAETCA, @ KpUCTann CBETOAMOza,
BKJIIOYEHHOr0 B MPAMOI MOAAPHOCTY, U3My4aeT
BWOMMBIN CBET.

B cBA3nM c BbigeneHvem Kpuctannamm cee-

TOOMOOOB  JOMOMHMTENbHOMO — Temia  Mpu
cpabaTblBaHUM  CBETOM3NyuaTena U - Ccylle-
CTBOBAaHMEM rucTepesnca B  3aBMCKMMOCTM

COMpOTVBNIEHNA TepMope3ncTopa OT Temrepa-
Typbl, CYLLECTBYET Pa3HMLA MeXy TeMMepaTypoit
cpabaTblBaHWA CBETOM3Y4aTENA 1 TeMMepaTypoi
BO3BpaTa CBETOW3/lyYaTeNd B WCXOAHOE COCTO-
fAHME, Ha3blBaEMOE TUCTEPE3NCOM WNM 30HOM
HeonpegeneHHocTy (ATr).

3aBMCMMOCTb 30Hbl HeonpeneneHHoCTU OT NPOTeKaloLero ToKka Yepe3 CBeTOU3nyYartesib:

2

37

10
10-30

20
15-60

Ona BO3Bpata CBETOM3/1y4aTeniA B UICX0AHOEe COCTOAHME Nocne CpaﬁaTbIBaHVlﬂ, €ro Heobxo/1¥Mo 0X1aanTb 10 TeMneparypbl (fcp— ATr) °Cunm KPaTKOBPEMEHHO

MpepBaTb NPOTEKAIOLLMI Yepes HEro TOK.

TexHnyeckune XapaKTepUCTUKN

MonApHocTb
HoMuHanbHoe npuKnagbiBaeMoe HanpArKeHyie, 0benx NonApHoOCTeN
TeMnepartypa cpabarbiBaHuA

MaKc. 0nyCTUMBIY MOCTOAHHBIM TOK, 06eCreuMBaEMbI/ AOMOMHUTENbHBIM
OrpaHM4VBaIOLLIMM PE3VICTOPOM MW BHELLHEN LieMbio, B AVana3oHe
TemnepaTyp oKpyaioLLel cpegsl ot Tep go 80 °C

Cuna cBeTa NP1 MakCKMasnbHO A0MyCTUMOM MOCTOAHHOM TOKE
cBeTousny4arena

LBeT cBEYEHMA

CpepHnAA HapaboTKa Ao 0TKasa
[abapuTHble pa3mepb:

Macca

KnuMatnyecKoe ncnonHeHve

Ycnosua 3Kcnnyaraunm:

0[HOMONAPHbIE V1 [BYXMONAPHbIE
0r3,0m0270B
(68+1) °C

He bonee 20 MA

He MeHee 2 MK

KpacHbii

120000 4

« Kopnyca: @ 4,8 MM, =5 MM

+  MPOBO/OYHBIX BbIBOA0B: @ 0,5 MM, [=13,5; 23 MM

«  JIeNecTKOoBbIX BbIBOAoB: [=25; 33,5 MM (nog BUHT M3)
He bonee 0,40 T

YX/13.1 no FOCT 15150-69

+ Temnepartypa oKpyatoLLen cpepl -50...+125 °C
«  OTHOCUTENbHaA BNarkHoCTb (45-80) %
« atMocdepHoe aaeneHune (84,0-106,7) Ka

KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA
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YCTPOWCTBA MYCKOBBIE /19 CUCTEM NOMAPOTYLLIEHNA

14.1 Yctponcto nyckosoe TemnepatypHoe YIT-01

MpegHa3HayeHo AN1A aBTOMATUYECKOTO 3anycka Moy/ein MopoLIKOBOr0 MOMapOTyLIEHNA (MOPOLUKOBbIX MOLy/ei) U nepeaaqn
CUTHasa TpeBoru no NMHUM CBA3W. HecTKo3aKpenieHHbIe MoAy/v MOPOLLKOBOTO MOMKAPOTYLIEHWA C aBTOMATUYECKWUM 3amyCKOM
MPUMEHSAIOT ANA TyLIEHWA NoXapa 6e3 y4acTVA YeoBeKa B NMPOU3BOACTBEHHBIX, CKNMALCKMUX, ObITOBbIX MOMELLEHWUAX, Fraparax, Top-
roBbIX 3a/aX, B LUKaax C 3N1eKTpoo6opynoBaHMEM 1 [p.

« YMT-01 MOMET 3KCMNyaTUPOBATLCA B O4YEHb HKECTKMX
YCNOBUAX, XapaKTePHbIX NPV TYLLIEHWM NOXKapoB. VimeeT
MHOMKATOP ANA KOHTPONA 3apAa 3eMeHTa NUTaHUA.

- bnarogapa HU3KOMy 3HepronoTpebneHnio, cpeaHumi
CPOK CITy*KObl YCTPOMCTBA [10 CMEHbI 371EMEHTa NUTaHWA
coctaBnAeT He MeHee 10 neT. Takum 06pa3oM, OcHa-
weHHble YMT-01 nopolwKoBLle MoAyAv No3BONAKT B 3
pasa COKpaTWTb 3aTpaTbl MOTPebUTENA Ha [EMOHTa
MOPOLUKOBbLIX MOAYNeR AnA 3aMeHbl 3fleMeHTa NuTa-
HWA.

Onucanue npubopa

YcTpoicTBo cofepmT aBa Tepmopene PT-1 ¢ pasmbl-
KalOLLMM KOHTAKTOM, BKJIIOYEHHbIE MOCNeL0BaTeNbHO U
HaxofALMecA B 30HOe C nepdopaLyment; 3NeKTPOHHbIN
MOZynNb; aneMeHT ntaHnA CR2032; kneMMbl AnA NoAKMio-
YeHUA BHELLHEro Lwnevida 1 UCNOSHUTENIbHOMO YCTPOMCTBA
MOZyNA NoXKapoTyLLeHna. Mpu cpabaTbiBaHWM YCTPOMCTBA
OHO MOJAeT B MOAY/b MOXAPOTYLUEHUA 3NEKTPUYECKUI
uMnyneC M 3amblkaeT wnend (LUMC) ¢ orpaHuuenviem
MaKCMManbHOro TOKa.

YMT-01 ycraHaBnMBaeTCcA Ha MOPOLLUKOBLIA MOZyNMb Npw
MOMOLLM KPOHLUTEMHA 1 MOAKMIOYAETCA K Mofynio Yepe3
repMoBBOA Kopryca. 3anyck ocHavuenHoro YIT-01 mogyna
MPOMCXOAMT MPU [OCTUHKEHWUM TeMMepaTypbl OKpyHalo-
wero Bo3gyxa +70 °C.

TexHWUYeCKMe XapaKTepUCTUKM

Temnepartypa cpabaTtbiBaHuA (7045) °C

[nanasoH HanpseHui B wnewide (LUMC) 12..708B

MoTpe6nAeMbii Tox gﬁ;ﬁﬁfgggg;‘gg a‘:f;*%'“‘*)
HanpseHve uMnynbca npy cpabatbiBaHm bonee 8 B putenbHocTbio 5 Mc Ha Harpysky 10... 16 Om
KonuuecTso cpabatbiBaHuii 10 pa3paAaa snemMeHTa MUTaHUA He MeHee 10

CreneHb 3aLLuThl [P54

Temnepartypa aKcnayaraumm -40..+50 °C

YCTOM4YMBOCTL K BO3AEMCTBMIO TEMMEPATYP -50..+75°C

CpeqHuii CPOK CryHobI He MeHee 10 net

3nemeHT MUTaHmA 3,0+03B

[abapuTHble pa3Mepbl 91x71 MM

Macca He bonee 0,08 rp

Katanor npoaykumumn 2016 www.relsib.com 97



YCTPOWCTBA MYCKOBBIE 119 CUCTEM NOMAPOTYLLIEHNA

14.2 Yctpouncteo nyckosoe pyyHoe YIP-01

YctpoiictBo nyckoBoe pyyHoe YIP—01 npegHa3HayeHo 451A KOMMIEKTOBAHWA HOBOMO TMMa MOAYy/1ei NOPOLLUKOBOrO MOMa-
POTYLLEHMA - NePEeHOCHBIX MOAY/Ie, KOTOpbIe MPUMEHAIOT 1A aKTMBHOIO TYLLEHWA MOXKapa TaK e, KaK TyLLaT noxap

CTpyeii Bobl.

+ YMP-01 He cofepruT 3neMeHTOB nuTa-
HWA, @ 3Ha4WT BCEra roToo K paboTe.

« YMP-01 MoxeT 3KcnayaTvpoBaTbCA B
0YeHb MECTKMX YCNOoBUWAX, YTo U Tpeby-
€TCA NPY TyLLEHWM MOXKapoB.

« locne cpabatbiBaHuA, YIMP-01 MoHO
B3BECTM W UCMO/b30BaTh MOBTOPHO.

« YMP-01 WMeeT KOMMNaKTHbIA MeTanun-
YECKWI KOpMnyC U NIerKo KpenuTcs npu
MOMOLLM [BYX raeKk Ha Koprnyce Moayna
MOPOLLKOBOI0 MOMKAPOTYLIEHMA.

OnucaHue npubopa

Mpv BbIOEPrMBaHUM YK BCTPOEHHBIN 3Mek-
TPOMArHUTHbIV reHepaTop BbipabaTbiBaeT 3AC,
[oCTatouHylo AnA cpabaTbiBaHuA BoOCMna-
MEHWUTENA 1 3amycka MOfyIA MOPOLLIKOBOMO
MOYKaPOTYLLEHNA.

YMP-01 »KecTko KpenuTcA Ha  6OKOBOM
nosepxHocTM MopynA. [nA cpabaTbiBaHMA
MOAyNA He0bX0AMMO MPOCTO BbIAEPHYTb YEKY.

TexHUYECKMe XapaKTePUCTMKM

Ji

20

I'IapaMeprl INEKTPUYECKOr0 MMIMYNbCa HAa KNEMMax npu 3anycxke

CreneHb 3alLmThI

TeMniepatypa aKcrnyaraummn
CpenHuin CPOK CrIyH bl
[apaHTUHbIV CPOK XpaHeHWA
[abapuTHbIE pasMepsl

Macca

~
120415
- 3 1. Lok
= R 2. Yexa
T ‘4// npefoxpaHuTesibHaA
L 428 3. Bo3spartHoe otBepcTue
11 4

@t__;:f 4. KoHTaKTbl

5,5 B anutensHocTbio 5 Mc Ha Harpy3ke 15 Om

« 6e3 3aWwmTHOro Konnayka: IP40
 C3alMTHBIM KosimayKkoM: PS4

-50...+80 °C

He mMenee 10 net
1rog

28x52 MM

He bonee 0,07 rp

t?:iﬂ r77i} @ KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA



LLUIKA®bBI ABTOMATUKW M NYTBTbI YNPABJTEHWA

15.1 bnokK ynpaBneHua aneKkTpokaMeHKkon bYK-1

ABTOMaTUYECKOE BKIIOYEHME 3JIEKTPOKAaMEHKM Yepe3 3afjaHHoe BpeMA, nogaepaHue 3afjaHHoM TeMnepartypbl B CayHe;
ABTOMaTUYECKOE OTKIIOYEHNE 3J1IEKTPOKaMeHKU Yepe3 3a[laHHOe BpeMsA;

OTKnioyeHne 3/1IeKTPOKaMeHKN B Cily4ae aBapVIﬁHbIX pexxnmoB (CpaﬁaTbIBaHVIe 3alMTHOro TepMOBbIK/IIOYaTesNA; Bbixoda U3 CToA
[aT4ynKa TeMnepaTypbl; KOPOTKOro 3aMblKaHUA Harpy3KV|).

Konndecteo a3 HanpsisKeHUA nUTaHuA: ' + BbICOKan TOYHOCTb KOHTPOAA M MOAAEPHAHMA TeMnepaTypbl
1 - ofHa paza; 3 — Tpu dasebl « 0pHoBpeMeHHaA MHAOMKALMA TeMnepaTypbl 1 BpEMeHU

« [lononHuTenbHas 3aLLMTa oT NOBbILIEHWA TeMMNepaTyphbl
‘ + 3ProHOMUYHbI, BNAro3aLLMLLeHHbIA Kopryc

MowHocTe: 6,0; 9,0; 12 kBT

Onucanue npubopa

BYK-1 npegHasHaueH [ana  ynpaeneHus HOMWHanMbHOE HaMpAMEHWE MWUTaHWUA, MOLLHOCTb 3/1EKTPOKAMEHKY, HOMWUHAN BCTPOEHHOMO
paboToil 3MEKTPOKaMeHKM C 0fHOMA3HBIM  aBTOMATUYECKOMO BbIK/IOYaTeNA B 3aBMCMMOCTM OT MOAUOMKaLMM BI0Ka — B COOTBETCTBIM
Wn TpexdasHbiM BKIIOYEHWMEM Ha CUMMe-  C TabnnLen Hke.

TPUYHYIO Harpy3Ky.
pusiHy Py3sky [onycTMoe OTKNOHEHWEe HAaNPAKeHNA MUTaHWA oT HoMMHana +10%, yactoTa 50 £ 11w,

B KavectBe paTtuvka TemnepaTypbl AnA
6r0Ka MpUMEHAETCA AATYMK TemnepaTypbl
Ha OCHOBE MOMyMPOBOAHMKOBOMO YyBCTBU-
TenbHoro anemeHTa TC1047. PekoMeHayeTca
NPUMEHATb JaT4MK TEMMepaTypbl CO BCTPO-
eHHbIM TepMoBbIknioyaTesneM TC.n/n.cayHa.

MO,HM(IMKBLIMH 6noka HanpnmeHMe nUTaHuAa MowHocTb, KBT ABTOMaTU4eCKUIA BbIKNIOYaTe b

BYK-1-1-6,0 220B 1¢. 1N 11 32A
BYK-1-3-6,0 380B 3¢. 1N 6,0 3M13A
BYK-1-3-9.0 380B 3¢. 1N 9,0 3M20A
BYK-1-3-12,0 380B 3¢. 1N 12,0 3M25A
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LUKADBLI ABTOMATURI M NYJIbTHI YNPABJIEHIA

Brok No3BONAET NOAKMIOUMTL AONONHUTESNBHYIO HArpy3KY, HAaNpUMeEp
Nlamrbl OCBELLIEHWA CayHbl, CyMMApHOM MoLLHOCTbIO He 6onee 400 Br.

BroK MMeeT BxoA 4N1A NOAKNMI0YEHNA TePMOBbIKTIO4ATENA, NPK cpa6a—
TblBaHNN (I'IDEBbILLIEHVIVI TeMI'IepaTypr) KOHTaKTbl TEPMOBBIK/TIO4ATESIA
[OJTHHbI Pa3MbIKaTbCA.

Bnok obecneunBaet WHAWKALUUIO BbiXoda TeMnepartypbl 3a npe-
Aenbl U3MepAeMoro guManasoHa:

+ BblLLIe BEPXHEW MpaHuLibl Avana3oHa, Mpy 3ToM Ha LdpoBOM MHAM-
KaTope MUraeT CUMBON «—Ax;

* HUXE HUXKHEN rpaHuLbl AManasoHa, Npy 3T0M Ha LhpoBOM MHAN-
KaTope MUraeT CMMBOA «_A».

TexHu4eckme XapaKTepUCTUKN

[lanasoH M3MepeHuA 1 peryMpoBaHnA TeMnepaTypel

lpenenbl AoMyCKaeMoii MorpeLLHOCTY M3MepeHA TemmepaTypbl
LLlar ycTaHOBKM Temnepatypl

[lnanasoH ycTaHoBKY BPEMEHM [0 BKIIOYEHWA 3M1EKTPOKAMEHKM
[lanasoH yCTaHOBKY BPEMeHW [0 BbIKMIOYEHNA INEKTPOKAMEHKM
MoTpebnAeman MOLLHOCTb

CpenHaAA HapaboTKa Ha 0TKa3

[abapuTHble pa3mepsl

Macca

Cxema nopxmioueHna 610KoB TUNa
bYK-1-3-6,0; BYK-1-3-9,0; bBYK-1-3-12,0.

OO0 66666 @® |luiaPE
ODODDDDOD DD |WunaN

e © |0 ®|gooo
o QF1 QF2 KM1 :]A1
] —
[eaeaeaeaeaﬂa@ee@

e
Kenbii
Senerbii

KpacHbii

iy

Hamyuk T Tepmo-
8bIKMIOYamens

K

iii

v (ToH)

QF1, QF2 — aBTOMaTUYECKUI BLIKII0YATESb;
KM1 — KoHTaKTOp MOAY/bHBIN;
A1 — tepmoperynATop;

1-15, N — Knemmbl;

FU — nepr<atens npepoxpatutena 2A/2508;

Bnok obecrieuvBaeT MHAVKaLWi0 Npu 06pbIBe B Lienu AaTuvika Temne-
paTypbl, NPU 3TOM Ha LUdPOBOM MHAMKATOpe 0ToBparKaeTcA CUMBON
«=_A» N MUraeT MHamMKaTop «ABapuay.

Briok obecriednBaeT MHAMKaLMIO cpabaTbiBaHWA TEPMOBLIKIOYATENS,
NPy 3TOM MUTAEeT MHAMKATOP «ABapHs».

-40..+125°C

+3°C

+0,1°C

ot 0 70 24 4 c warom 1 MuH

oT 1 MVH 0 6 4 C Wwarom 1 MyH

He bonee 15,0 BA (63 y4eTa MOLLHOCTI Harpy3Km)
He mMeHee 20000 y

305x215x120 mm

He bonee 2,5 Kr

CxeMa nopknioyeHunn 6noka Tmna

BYK-1-1-6,0
(0560060606606 WwaPE
(00000000 @ UmaN
© O | © O g0 o0 o N
QF1 QF2 KM1 :] A1
[ [ ]
FU[TZ[3[415]
®© 0|0 o |®®00 :
’x| ’x| %
[ ] g § %
% = U2 de
- N L1 LUJ
= O ie Hazp Jamyux T Tepmo-
cemsb (TOH) 8bIKO4amers

LuHa PE — WwuHa 3a3emnexns

LuHa N — LunHa HerTpany;



LLUIKA®bBI ABTOMATUKW M NYTBTbI YNPABJTEHWA

15.2 lkad ynpaBnenuna ocsewieHmeM LLYO

LLIkadbl ynpaBnenms ocseleHnem LLIYO-1/10 u LUY0-3/15 npepHasHaueHbl Ans aBTOMAaTUYECKOrO BKIIOYEHWA W BbIKIOYEHWA
Y/IMYHOIO OCBELLIEHMA N0 3alaHHOMY afropUTMy U KOHTPOAA NoTpebeHnA 3NIeKTPO3HEprum. Micnonb3oBaHue LWKahoB ynpaBieHus
0CBELLEHWEM NO3BOJIAET B 3HAYUTESIbHOM CTEMEHU S3KOHOMUTb 3/IEKTPO3HEPT M0,

Onucanue npubopa

LLIkad ynpaBneHnsa oCBELLEHMEM KOMM/IEKTYETCA TaliMEPOM pearib-
Horo BpeMeHu TPB-02. Taimep cHabKeH LydpoBbIM CBETOAMOAHBIM
YeTbipexpaspABHLIM VHAMKATOPOM, KOTOPbIA 0TOBparKaeT 3Ha4eHMA
TEKYLLero BPEMEHW B Yacax M MUHYTaX WM MHOWLMPYET 3HaYeHus
YCTaBOK B PEFKMME MPOrpaMM1POBaHMS.

[Py [OCTUHEHMM YCTaHOBNEHHOO 3HA4eHNA BPEMEHU, MO0 YPOBHA
0CBELLIEHHOCTM (NPpY MCMONb30BaHMM aTYMKa OCBELLIEHHOCTM), MPO-
McXoamT cpabaTbiBaHWe BbIXOHOMO pefie TaniMepa.

Tal7|Mep MMEET [Ba HE3aBMCUMbIX KaHarna ynpaBNiEHNA, /1A Kar-
[0r0 U3 KOTOPbIX MOMHO YCTAHOBUTL CBOW [1BE€ BPEMEHHbIE YCTABKU.

Mpn Heobxo4MMOCTU LUKad ynpaBneHyA OCBELLEHVEM MOMKET ObiTb
YKOMMNIEKTOBaH [aT4MKOM OCBELLEHHOCTW. BpeMmA BKmoYeHUA W
BbIK/IOYEHVA OT AaTHMKa KarA0ro U3 KaHasoB Taimepa, Npy 4oCT-
MEHWW YCTAHOB/IEHHOMO YPOBHA OCBELLEHHOCT, COCTAaBNAET OKOJO
2 MUHYT.

Ha nepenHePl MaHem Lur(ad)a PacrnosioeHo CTERNAHHOE OKOLLKO
[N1A CYNTLIBAHWA NOKa3aHNM 3JIEKTPOCHETHMKA.

TexHu4eckne XapaKTepUCTUKN

Pop ToKa v HanpAreHue C1NoBOK Lieni ofHoda3HbIN — (220+22) B TpexdasHbii — (380+38) B
CymMMapHaA MOLLHOCTb Harpy3Ku 10,0 KBt 15,0 kBT

Ty NPUMEHAEMOr0 3MIEKTPOCYETHMKA CE 101 R5 145M 220B 5-60A L136803B/1 1T 220B 5-50A 4np. M6 P
CreneHb 3alUuThl Kopnyca repMeTUYHbIN, PS4

TemnepaTtypa OKpyKaloLLiero Bo3ayxa -40..+50 °C

Hannume cTeKkNAHHOO OKOLLIKA Nmeetca

PacronoxeHue repMoBBOAOB Ha Kopryce CBepxy wm cHu3y

Katanor npoaykumumn 2016 www.relsib.com 1 01



16.1 Kopnyca ana npnbopos

. ) . B ] T29%9%Y)
|
{
|
|
|
|
1. Kopnyc Ha DIN-pewky [11 2. Kopnyc nepeHocHoro 3. Kopnyc nepeHocHoro
npmbopa 1 npwbopa 12
« [abapuTHble pa3mepbl: 72x88x54 MM; « [abaputHble pa3mepbl: 73x140x27 MM;  : « Matepuan ABS
+ Marepwan: yaaponpoyHbii + Marepwan: yaaponpoyHbii + [abapuTHble pa3Mepbl: 165x81x31 MM
ABS-nnactuk; ABS-nnactuk; « Knacc 3awusl: IP43
« LlseT: yepHbIn, cepblit; + LIBeT: YepHbiit, cepbiit, benbit, « BarapeitHbiit oTcek: 4 x R03,AAA
» CreneHb 3awmbi: IP20. HPACHEI, CUHAM; « [pope3nHeHHble 60KOBbIE CTOPOHI

« CreneHb 3awmTbl: IP40. .
« 3allenka batapeiHoro oTceKa

 3aTeMHEHHOe CTeK/10

W
4. Kopnyc nepeHocHoro 9. Pyuka gna patumka P1
npubopa c USB I3
+ Marepwan: nnactMacca ABS+PC; + Matepwan: yaaponpoyHbli
+ PasnuuHble ncnonHeHus; ABS‘””aCTWfF
« LiBeT: 6enblil vnu YepHBbIn. + LiBeT: YepHbi.
Kopnyc W3roToBneH B WCTIOMHEHWM C KomnnexT BrmioyaeT B cebs: aetanb u3

OKHOM MOf] MHOMKATOp W 6e3 OKHa, C nnacrMaccel - 2 T, BUHT M3 - 2 ur,
[1BYMA KHOMKaMW, C Bbipe3oM riog USB- raika M3 - 2 wT., KabenbHbIA YNoTHY-
pasbeM, C HaTapeiHbiM OTCEKOM Mof Tenb u3 M1BX nnactukara - 1 wr.
3NeMeHT nuTaHmA Tuna 1/2AA, ¢ aBymA

BapMaHTaMM KOMNAYKoB: o[ BCTPOEH-

Hbli JaTYMK 1 [aTYUK-30H.

] O 2 t?:)ﬂ E=EBET ©  KOHTPONILHO-U3MEPUTE/bHBIE [IPUEOPbI M ABTOMATHUKA



KOMITNEKTYIOLUWE U3LENNA N MATEPUATbI

16.2 Kabenu

1. MegHble rMbKue BbICOKOTEMMNEpPaTYpHble Kabenu AN1A U3roTOBEHMA WU NOAKMIOYEHMSA
TepMonpeobpa3oBartene CONPOTMBIEHMSA

Kabenu cocToAT 13 Tpex MHOroMPOBOIOYHbIX MEJHBIX HU
¢ u3onAaumen ns nutoro ¢roponnacta(FEP), MoryT umMetb
3KpaH M3 Jy'KEHOM MeAHOM MpOBOMOKM, 060/04Ky W3
CU/IMKOHOBOW PE3UHbI, TPU Wbl MIMEIOT PasfinyHbIi LBET
M30MALMMW: KpaCHbIN, MeNTblA, 3e/eHblid, pasnuyalorcaA
TaKMe M0 CEYEHMI0 U CTPOEHWIIO MUJ.

« Pabouuin grnanasoH temnepartyp: -60..+200°C.
« Vcn. HanpseHue: 15008 (1 MuH.), 3000B (0,25 c.).
« Pabouee HanpsxeHue: 300B.

TexHUYEeCKME XapaKTEPUCTUKM

o |
Tun kabens ROSea NpOBOLHUKA
(Kon-Bo/pmametp
HUNbl, MM
NpOBOJIOK)
RFS 3x0,12 7/0,15
RFS 3x0,2 19/0,12 0,6
RFS 3x0,5 19/0,2 0,93
RFSM 3x0,12 7/0,15 0,46
RFM 3x0,12 7/0,15 0,46
RFSmed 4x0,08 7/0,1 01

TonwwuHa

NpOBOOAHUK

naonAauns

Conpotusnenue

NPOBOAHMK NpPOBOLHMI

uaonAauna nionAunA

obonoyka obonoyka

NpoBOOHUK

nionauus

3KpaH

M30NALUK Xunbl npu 20 oﬁzzg:':(v;ﬂaw nv?::;:v':m
YUNbl, MM °C, OM/kM ! !
2,840,1
0,22 89 - 0,75 3,750,15
0,25 35 - 08 4,68+0,15
0,17 152 + 0,76 3,75+0,15
0,17 152 + - 2,240,15
0,1 360 - 05 2,240,1

2. [nbKMe BbICOKOTEMNEPATYPHbIE TEpMONapHble ¥ TEPMOKOMMEHCALMOHHbIE Kabenw
ONA NOAKI0YEHNA TEPMO3NIEKTPUYECKMX NpeobpasoBaTtenei

Kabenn coctoAT M3 ABYX TEpPMO3/EKTPOAHbLIX MHOr0-
MPOBOJIOYHBIX WA C M30MAUMEN U3 BbICOKOTEMMEpa-
TYPHOrO Matepuana, MoryT UMeTb 3KpaH M3 MefHOW Unu
HeprKaBeloLLel NPOBOSIOKM, 060104KY 13 BLICOKOTEMMEpa-
TypHoro Matepuana. LiBet kabena v LBeTa 13onALmMm Hun
COOTBETCTBYIOT Me/IyHApOaHbIM CTaHOapTaM AnA cooT-
BETCTBYIOLLIEr0 TVMa TepMonapbl.

MaKcvManbHanA NorpeLLHocTb B paboyeM [yanasoHe TeM-
neparyp 2,2 °C.

TexHUYeCKMe XapaKTepUCTUKM

Martepuan CeyeHue Martepuan Marepuan
HaumeHoBaHue
3NIeKTpoAoB HuUN, MM2 | U30MIALUM KU 060/104KM
2x0,2

2x0,2
2x0,2

S-FEP-TCB-SIL Me/ib/Me/lb-HUKeNb
K-FEP-TCB-SIL K XpoMenb/aniomesb
K-PVC-TCB-PVC K XpoMerb/aniomenb

K-FB-FB-SSB 7/0,15 0,46
(aHanor COK3 XA) K XpoMerb/aniomenb

2x0,5

l[lllllllllllllllll,,'

K-PVC-TCB-PVC

GToponnact
GToponnact
MBX(PVC)
152

acbocTexnoHUTL He

wuna (19x0,12)
nsonaumaA wun (FEP)

wuna (19x0,12)
n3onaumaA wun (FEP)
3KpaH (Meapb) 3KpaH (Mefb)

obonouka (Silic) o6onouka (Silic)

wuna (19x0,12) wuna (7x0,3)

nsonsuna wun (PVC) - % usonAuma wun (Fiberglass)
3KpaH (Meab) o~ l,'K: ) o6onouka (Fiberglass)
obonoua (PVC) o 3KpaH (HepHK.NpoBosoKa)

33
K-FB-FB-SSB
BHewunun Make.
AuameTp, MM | TeMnepartypa, °C

Mefb CUNINKOH 3,85 200
Mmefb CUNINKOH 3,85 200
Medb MBX (PVC) 4,1x2,7 105

+ 0,76 3,75£0,15
PH. CTalb - 3,3x2,3 400
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KOMITTEKTYIOLUWE U3AENNA N MATEPUASTbI

16.3 CoeaunHutenu MegHble U TePMONapHbIE, PAa3beMbI

1. CoeiuHMTENM ANA NEPEHOCHBIX U3MepUTENeN TeMMepaTypbl

CCP-K

BuToi npoBog, ¢ NA0CKMM pa3bemoM —
BWIKOM-MVHW [AN1A NOAKMI0YEHNA Tepmonap
Tna K, 2 M, 3eneHbIn.

LT-004

BuToi npoBoa 3-X HMAbHBIN C MAOCKMM
Pa3bEMOM-BUIIKOM-MVHU ANA MOAKMIYEHNA
TEPMOCOMPOTUB/IEHWI MO 2-X 1 3-X NPOBO-
[HOW CXeMe, YepPHBIN.

o, Y

LT-001

BuTol npoBog, ¢ NI0CKMM pa3bemoM —
BUIKOW-MUHI /1A NOSKMI0YEHNA TepMonap
na K, 2 M, HenTbii.

2MT30XX ‘B

MpoBof 4-X HUNbHBIA MeOHbINA TMOKMIA
C pa3bemoM KpyribiM M12 1 oTBETHOM
NaHesbHOM YacTblo. 30/104EHHbIE KOHTAKThI 6
MKM, annHa 1 M. Ctenenb 3awwmTsl IP68

CC-RTD

BuTol NpoBoA 4-X HMUbHBIN 4N1A NoAKIoYe-
HWA TEPMOCOMPOTUBIIEHNI, 2 M, YepHbIN.

2. PazbeMmsbl

Z7-M09-S.

[10CKMIA MUHM-Pa3BEM, A1A NOAKIOHEHNA
Tepmonap Tvna T (S), opaHHKeBbIN.

2UB3001.

USB-pasbem naHesnbHbI repMeTuyHbIi, IP68.

K-11/12.

[10CKMIA MUHI-Pa3BEM AA NOAKIIOHEHNA
Tepmonap Tvna XA(K), 3eneHbii (KenTbii).

L

RTD-11/12.

[10CKMIA MUHM-Pa3BEM C TPEMA KOHTAKTaMK,
[L/1A TEPMOCOMPOTUBIIEH.

)

n®

Kpblwka gna USB-pasbema 2UB3001.

IP68.

V207777 i
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OWIEPCKAA CETb

Ounepckas cetb HIK «Pancnb»
Croon | toweoswempsprn | Homw | Emal |

LleHTpanbHbIi ¢peaepanbHblii OKpyr

Apocnasnb
Bopore
Mocksa
Apocnasnb
Mocksa
CMoneHcK
benropog

Benropog

CaHKT-IeTepbypr
CaHKT-IeTepbypr
KanuHuHrpan

CaHKT-IeTepbypr
CaHrT-[leTepbypr
Camkt-TeTepbypr

BnapwvBocTtok

Kemeposo
Buiick
BapHayn
Tomek

HoBocnbupck
HoBocnbupck

HoBocnbupck
KpacHosApck
BapHayn
HoBoKy3HeLK
KeMeposo
MpKyTCK

ToMcK

TioMeHb
ExatepuHbypr
YenAbuHck
EkatepuHbypr
ExaTepuHoypr

Cypryr

000 «BuaTex MapkeT»
/M LLexkunH B.A.

000 «MT[] npoeKT»
000 HIMK «®asuc»
000 «3HEPT OMPOM»

000 «MTL, «[poMKoMIneKTVHKUHUPHHM»

000 «[MK®» Tennoras-KAM» UM
000 «|_leHTp KM

(4852) 46-17-07, 46-15-11

(473) 244-91-49

(495) 989-22-74

/¢ (4852) 58-80-85; 58-80-87
495) 710-70-37/38 no6.114
4812)358-167, 358-168, 403-807
4722) 31-70-15, 34-16-36

(
(
(
(4722)-34-65-47, 207-741

CeBepo-3anagHbiii GpeaepanbHbIv OKpyr

000 «OBeH ClM6»

000 «WTL| «TepMoHMKa»
000 «3HTepnpaic TexHUKC»
000 Kun Crb

000 TennodwsnKa

000 «MO3UTPOH-KNIM»

(812) 528-68-38, 528-35-81
(812) 677-56-53

(4012) 751-404 dakc: 604-339
(812) 327-32-74, 327-32-40
T/ (812) 297-21-42, 297-86-46
(812) 298-28-58, 298-29-34

[lanbHeBoCTOYHbIN hefepanbHbii OKpYr

000 «ABWOP»

(4232) 491580

Cubupckum ¢enepanbub|ﬁ OKpyr

000 «Anbkop CT»

000 «AMPUTA»

000 «PocTex»

000 «KomnaHua CuTu-Tomek»

000 «J1noHmKa»
000 «[MprbopuKa»

000 «[Mpubopbi»

000 «Cubmpb KATMA LieHTp»

000 «3KA»

WM JleBuHa annHa BnagummnposHa
000 «BekTop KW MM»

000 «AsTomatuzauma Cnbrpm»

000 «CnbaBTOMaTMKa+»

(3842) 361-810, 361-936
(3854) /¢ 45-01-1
(3852) 333-527, 345-640
(3822) 42-35-36
(383) 333-27-67

(383) 1.213-56-37, 214-19-06, 7/d
330-38-39

. 361-20-11, 361-28-85

(391) 291-39-52, en.: 292-81-14
+7(3852)299-801,+7(3852)62-73-98
(3843) 73-76-41

(3842) 28-49-87 28-39-28

(3952) 50-60-24

(382-2) §.42-52-32

Ypanbckuii pepepanbHblii OKpyr

000 «Anetevia CanoH aBTOMaTUKW»
000 HMM «OBeH-Ypan»

000 «Pocrprbop»

000 «Tepa»

M TopuubiHa Anna M3panibeBHa
000 «MPUBOP-TK»

(3452) 500-740

Ten. (343) 286-75-40

351) /¢ 729-94-92

343) 383-12-11

343) 345-03-03, 220-10-53

(
(
(
(3462)51-71-64, 98-26-97

viatech@rambler.ru
owenvrn@gmail.com
info@mtd-proekt.ru
fazis@yaroslavl.ru
114@kipia.ru
dn@pki-pribor.ru
teplogazkip@mail.ru

mail@centrkip.ru

mail@ovenspb.ru
termonika@yandex.ru
enterprise-tech@mail
sokolov@kipspb.ru
thizika@mail.ru

pozitron-c@mail.ru

info@aviorvl.ru

abirjuk@mail.ru
amrita.ra@mail.ru
rosteh@list.ru
info@ct-tomsk.ru
Lionica2000@mail.ru

priborika@academ.org

kel@ngs.ru
sales@sibkip.ru
korogodin@ecaltd.ru
salev27@gmail.com
arsenal-td@yandex.ru
915460@mail.ru
lilil@sib-a.ru

info@kip72.ru
owen-ek@ya.ru
7299492@bk.ru
1@terainvest.ru
3450303@bk.ru
pribor-tk@mail.ru
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OWTEPCKAA CETb

Kunpos
[epMb

/IseBcK

HuH1I Hosropog

lepMb

Camapa

[epmb
CraBpononb
PocToB-Ha-[loHy
Bonrorpag
Bonrorpag
KpacHogap

Kves

Anmatbl

[aBnogap

lpuBoMHKCKUI pepepanbHbI OKpYr

(8332) 54-04-42

(342) 270-02-27

(3412) 52-92-98, 52-92-75

(831) 220-56-13, 463-82-70, 463-
85-94

000 «Anbta-lpom»
000 «[Mpubopbl KoHTponA 1 Mpusoa»

000 «CuncTeMbl aBTOMATU3ALMN»
000 «TexHo-KNM»

000 «IMprbopb! 1 CUCTEMbI KOHTPOSIAY (362) 2179142, 2179143

(000 «TMPUCK»)
000 «®3A» (846) 273-49-36
000 «JTHK» (342) 271-84-72

CeBepo-KaBKa3ckuin peaepanbHbli OKpyr
(863) 297-20-79

[0:kHbIV dpepepanbHbIi OKpYr

000 «MT-ABTOMaTMKa»

000 «[JoHckme ViameputensHble Cuctembl» — (863) 291-01-93, 290-42-69
000 «Komnanwsa KAMACO» (8442) 26-76-52
000 «KOuPT» (8442)-26-78-17
000 «3J1EKTPO-CepBuc» (861) 224-59-45
YKpauHa

8 (10-38044) 331-65-07
Pecnybnuka Kasaxcrau

(727) 390-32-07

(7182) 60-55-07; +7 913 922 8383

YAO «YKPTEXTPWBOP T»

TOO AK3TO
M pesues K.I.

t?ﬂ" r77i} © KOHTPOJIbHO-N3MEPUTEJIbHbIE [TPUEOPLI  ABTOMATUKA

kip@alfa-prom.ru
utemov@pkip.ru
info@kipdepo.ru

tehno-kip@yandex.ru

pribor@parmail.ru

office@fea-samara.ru
1Ink@bk.ru

it-rostov@esu.ru
dis-kip@mail.ru

info@kipaso.ru
koirt@koirt.ru

teplokom@kipautomatika.ru

drobyazko®@ukrteh.kiev.ua

322.asd@aketo.org
kabeks@mail.ru



000 HMNK «P3J1ICUB»

r. HoBocmbumpck

0OUChI MPOJJAK B HOBOCUBUPCKE:
« KpacHbii npocnekT, 79/1, 2 aTax.

Ten.: (383) 319-64-01, 319-64-02

dakc: (383) 319-64-00

e-mail: tech@kip.su
o yn. Hukonaesa, 11/1, ogwmc 304.

Ten./daxc: (383) 363-03-59

Ten.: 8-913-387-1179

e-mail: ak@kip.su

O0OUC NPOJA B OMCKE:

o yn. Yue6Has, 83, oduc 505.
Ten.: (3812) 30-62-23
Ten/dakc: (3812) 51-06-74
e-mail: omsk@kip.su

O0®UC NPOJANK B MOCKBE:

 3-u npoe3g Neposa MMons, 8, bL, 1-bi1 31a.

Ten.: (495) 989-22-74, (985) 182-76-82
daKc: (495) 646-24-56
e-mail: info@mtd-proekt.ru

www.relsib.com




