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N3MEPEHWE TEMIEPATYPHI

1. TexHnyecKasa nHpopMauma

1.1 U3MepeHune TeMnepaTypsl

V3 YeTblpex BenMuMH MerkayHapoaHoW cucTembl
eauHmL (CH), HepaspblBHO CBA3aHHBIX C YeroBeYe-
CKOW [eATENbHOCTbIO: MacCoM, ANMHOM, BpeMeHeM
1 TeMnepaTypoi, NoCNeaHAA 0CTaBasnach MOHOM
3arafKon AnA YenoseyecTsa BnioTb A0 18 BeKa.
Ho v ceromHA HeMHorvie, Mmonb3ylolMecs pas-
JMYHBIMW CPECTBaMU M3MepeHWsA TeMnepaTypbl,
MOHVMAIOT, YTO e OHW M3MepAioT. To e dasne-
HWe Nerko BOCMPUHUMAETCA, TaK KaK OHO CBA3aHO
C CUNO U MOeT bbiTb 6e3 Tpyada onpefeneHo
KonnyecteHHo. C TemnepaTypoit HEeBO3MOMKHO
CBA3aTb KOMMYECTBEHHYIO BEAMUMHY. B 6bITy Mbl
OLieHVBaeM TemriepaTypy Mo OLLYLLIEHWAM: FOPAYO,
Tenno, xonopHo. Kasanock 6bl, ecin ofjHo Teno
ropAYee [pyroro, T0 W ero Temrepatypa AoMKHa
bbiTb 6onbLLe. Ho 310 He TaK. [MonpobyiTe B3ATL
B Pa30rpeToit cayHe B PYKy [ePeBAHHbIA KOBLUMK
1 MeTanIM4eckuii KoLUMK. COBEPLLEHHO pasHble
OLLIyLLIeHWA, X0TA TemnepaTypa ogHa. Ho ecn Mbl
XOTUM CPaBHWTb TEMMEPaTypy OAMHAKOBLIX MO
CBOEM Npypofe 06TBEKTOB, TO MOMKEM CAeNaTb 310
C BbICOKOW TOYHOCTBI0. PYKOW MOMHO OnpeaenuTs,
MOBbILLEHA N TemnepaTypa [Opyroro YenoBeka,
T.e. (aKTMYeckn mamepuTb eé ¢ TouHocTbio 0,5
°C. TaKrKe Haxo[ACh B MOMELLIEHMM MOMKHO C TOY-
HocTbio Ao 1.2 °C onpepenuts eé Temnepatypy.
YenoBek XOpOLLO YyBCTBYET 3TOT (U3MYECKMI
MapaMeTp ¥ B TO ¥Ke BPEMA Masio KTO CMOMKET YETKO
CKa3aThb, YTO e 3T0 TaKoe - TeMnepartypa. 3aberan
Brep&L MOXHO CKa3aTb, YTO COBEPLLIEHHO 0bpaTHan
CUTyaLyA TBOPWTCA C BAHKHOCTbI0 Bo3ayxa. O4eHb

TepMoMeTpbl CONPOTUBIIEHNS

TPYOHO OMPeaenuTh BIaHKHOCTb BO3[yXa M0 CBOMM
OLLIyLLIEHUAM. B T0 ke Bpems 3Ta XapaKTepucTiKa
MPEKPacHO MOHMMAETCA B KOMMYECTBEHHOM BbIpa-
eHum. [pybo — 310 KONMUECTBO MOJEKYN BOfb! B
euHULE 0bbEMa.

CyLLIeCTBYIOT  HECKONbKO  OMpefeneHu i Temne-
patypbl. Ho Mbl BoCmonb3yemcA 3Aeck OfHWUM,
KoTOpbIN Havbonee 67AM30K MiodAM, 3aHWMalo-
LLMMCA MPAKTUYECKVMI U3MEPEHUAMM 11 UCXOLNT
13 HYNeBOro 3aKoHa TepmofvHamMuku. Mo Hemy
eCM [iBa Tena HaxoAATCA B COCTOAHWW Temno-
BOr0 PaBHOBECWA, TO OHW WMEIOT OfVHAKOBYIO
Temnepatypy. TakuM 0bpa3oM, eciv Mbl obecre-
UMM XOPOLLWVA TEMSOBOM KOHTAKT TepMoMeTpa C
13MepAEMOI CPefon, To MO MPOLLIECTBUN HEKOTO-
poro BpeMeHu, HeobXoAMMOro ANA YCTaHOBNEHWA
TENM0BOr0 PaBHOBECKA, TeMMepaTypbl TepMoMe-
Tpa 1 cpensl byayT oauHaKoBbl. EctectBeHHo, uto
[aHHbIM BbIBOA OYAeT BepeH TONbKO eclin Halla
CvcTeMa V30/MpOBaHa OT APYruX Tef W He coBep-
LUAETCA HMKaKol paboThl. Hy a camo noHuMaHue
du3MYecKoit npypodbl Temnepatypbl MpUXoauT
TOMKO MOCNIe W3y4YeHWA CTATVCTUHECKOW Mexa-
HUKK, rae TeMnepatypa NpeAcTaBneHa Kak Mepa
KUHETVYeCKOw 3Heprvm Tena.

MPUHATO CuMTaTh, YTO NEpBbI TepMoMeTp, pabo-
TaloLLMI Ha pacLLMpeHn Bo3ayxa, Obin M306peTéH
lanmneem npumepHo B 1592 1. A B 1641 rogy nosa-
BUNCA MepBbIiA peanbHo paboTatoLLmii CrvpToBoM
CTEKNAHHbIA  TEPMOMETP, CO3AaHHbIA  repLOroM

TockaHckuM. C 3Toro MoMeHTa Hauarnoch bbicTpoe
pasBuTVe TepMomeTpun. B Hadvane 18-ro Beka
(DapeHreiT NepBbIM U3rOTOBWN PTYTHBINA CTEKMAH-
HbI TEPMOMETP W MPEASIOU TeMMePaTypHYIo
LUKany, B KOTOPO OAHOM M3 (MKCMPOBaHHBIX
TOYEK CNy¥KMa TeMMepaTypa YenoBeYeCKoro Tena,
KOTOpYlD OH MpWHAN 3a 96 rpamycos, a Apyrom
— TeMreparypa TaAHuA fnbaa -32 rpagyca. Hy a
KYMbMWHALIMOHHOM TOYKOW B Pa3BUTMM MPaKTyi-
YeCcKoM TEpPMOMETPUM ABWNOCE MpuHATUE B 1927
rogy MeayHapogHoOM TemnepaTypHOM  LUKanb
MTLL-27. B panbHeiLleM TemnepaTypHad LKana
COBEPLUEHCTBOBANaCh M pacLUMpAnach Mpaktude-
ckm oo OK.

TeMnepatypa - napameTp, KOTOPbIN MOMHO M3Me-
PUTb TOSKO KOCBEHHO, MO W3MEHEeHWIo ApYruX
$U3MYeCKVX NapaMeTpoB. TepMOMETPUI0 pa3ii-
4aloT Ha NepBUYHYI0 1 BTOPWUHYI. B nepBruHoM
TEPMOMETPUM  TeMrepaTypa ABHO OMMCHIBAETCA
yepe3 fpyrue Gr3nHecKkue napameTpbl, Hanpumep
[LN1A ra30BbIX TEPMOMETPOB 310 AaBNEHNE U 06BEM.
Mp1MepaM1 BTOPUYHBIX TEPMOMETPOB ABMAKTCA
TEPMOMETPLI COMPOTUBNIEHVA ¥ Tepmonapbl. B
MPOMBILLIEHHOCTU  TEPMOMETPbI COMPOTUBIEHNA
11 TepMonapbl ABNAIOTCA OCHOBHBIMM CPeLCTBaMM
KOHTPONA  TemnepaTypbl, 3aKpbiBad AKanasoH
n3mepena ot -200 o +2500 °C v Gonee.

OCHOBHOI CTaHAAPT B CTPaHax TaMOMKEHHOO COl03a, YCTaHaBNMBaIOLLMIA 06LLVE TEXHUYECKME TPEOOBAHWA K TEXHUYECKIM TepMoMeTpaM conpoTusnerus: FOCT
6651-2009. OH npakTuyecku nonHocTbio cootBetcTByeT M3K 60751, HyKe npuBeLeHbl HEKOTOpbIe NapamMeTpbl 13 3TOr0 JOKYMeHTa.

Tabnuua 1.
TemnepaTypHbI ConpoTuBnexue
Pt 0,00385
[natvHoBbIN AA A B, C
M 0,00391 10, 50, 100, 500, 1000
MenHbI M 0,00428 A BC
Tabnuua 2.

Knacc gonycka

Oonyck, °C

[lnana3oH uaMmepeHuit (MakcuManbHbii), °C

MNpoBonoyHbIin Y3

Mnénounbivi Y3

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

A +(0,15+0,002T) -100...+450 -30..+300 -50..+120
+(0,3+0,005T) -196..+660 -50...+500 -50...+200

© +(0,6+0,01T) -196..+660 -50...+600 -180...+200

A V2017710
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N3MEPEHWE TEMNEPATYPbI

B nocnegHee BpemA niatuHOBbIE TEPMOCOMPO-
TUBNEHUA aKTVMBHO Hayanu BbITECHATb MedHble U
TepMonapbl. CBA3aHO 3T0 C NOABNEHWEM Ha PbIHKE
HEOPOrMX MNaTUHOBLIX MIEHOYHBIX TepMOYyB-
CTBUTESIbHBIX 3/IEMEHTOB, KOTOpble B OTAMuME OT
Me[HbIX ABNAIOTCA bonee cTabuibHbIMK 1 pabo-
TaloT B 60M1ee LUMPOKOM [jManasoHe Temnepartyp.
A no cpaBHeHuio c TepMonapamn - obecrieyn-
BaloT bonee BbICOKYI0 TOYHOCTb M3MEPEHWA U He
TPpebyIoT MCMONb30BaHMA [JOPOroro TEPMOKOMIEH-
caumoHHoro Kabena. OaHako B Poccum MefHble
TEpPMOMETPbI 10 CUX NMOP HaXOLAT LUMPOKOe Mpu-
MeHeHvie. OOHO 13 OCHOBHBIX MPeVMYLLECTB Meau
- 3T0 0YeHb XOPOLUaA JIMHeHanA 3aBUCUMOCTb eé
COMPOTUBAEHWA OT TEMMNepaTypbl B AManasoHe ot
-50 o +200 °C v bonee BbICOKaA YeM Y MAATUHbI
4yyBCTBUTENBHOCTS. CBbie 200 °C Medb HaumHaeT
0YeHb BLICTPO OKMCIATLCA Ha BO3YXe, MO3TOMY
00bI4HO BEPXHWIA Npesien U3MepeHnA AnA MeaHbIX
TepMOCONpPOTVBEHNA ycTaHaBnvBaetcA o 180
°C. lMpn npon3BoAcTBe MCMONMb3yeTcA MpOBOSIOKaA
avametpoM o1 30 go 80 MKM. Mpu ganbHewwem
YMeHbLLEHUM AMaMeTpa CTOMMOCTb  MPOBOSIOKM
Pe3Ko BO3paCTaeT, a W3roToBfIeH e TepMOCONpo-
TUBNEHWA C 3aAaHHBIMU NapaMeTpamyt CTaHOBUTCA
npobnemMatuHbIM. - Takke cnedyeT  obpallath

BHVMaHME Ha MaKCUManbHbIV 13MepUTENbHbIN
TOK. Hanpumep, onA TepMOMETPOB COMPOTUBIE-
HWA, W3rOTOBMEHHBIX 13 MPOBOJIOKM [WMaMETPOM
30 MKM yrke mpu Toke 0,2 MA CTaHOBWTCA 3aMeT-
HbIM AIBMIEHWME CaMopa3orpeBa OT MpOTeKaloLLero
TOK3, @ 3Ha4MT WCrOob30BaHME TaKUX Tep-
MOMETPOB  C  GOMBLUMHCTBOM  M3MEPUTENbHBIX
npubOpoOB  CTAHOBWTCA HEBO3MOMHBIM.  OBbIYHO
[VaMeTp MCMonb3yeMoli MpOBOSIOKY onpefent-
ETCA UCXO[A U3 iMaMeTpa 30Ha, B KOTOpbIN bynet
yCTaHaBMMBATLCA MPOBOMOYHBINA YyBCTBUTESTbHBIN
3neMeHT. Hanpvmep, 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 NPOBOAHYIO.
Mpn ABYXMPOBOAHOM CXeMe K conpoTuBAeHyio 43
[06aBNAETCA CONPOTVBIIEHME BHELLHUX MPOBOAOB,
4To MPUBOAWT K MOABMEHMIO [OMOMHUTENBHON
MOrpeLLHOCTY M3MepeHUA. ACHO, YTO TaKol crocob
MOHO MCMO/b30BaTh TOMbKO AnA Y3 ¢ 60MbLIMM
CconpoTViBEHWEM. /13 Hanbonee ynoTpebumbix - 310
Pt1000. Jlerko noacumTath, Yto AnA obecreyeHmns
TouHocTn n3meperusa 0,1 °C obLiee conpoTuBneHye
BHELLIHVIX MPOBOAHVKOB He AOMHKHO bbiTb bonbLue

CoBeTbl NpK BbIBOpE M MOHTaXKe TEPMOMETPOB COMPOTUBIIEHUA.

Ectb 6aHanbHble WCTWHBI, KOTOPBIMU  HYHHO
PYKOBOACTBOBATbCA MpW Bblbope  MoaxodA-
lero [atumMka Temnepartypbl. KoHeuHo ke
HYXKHO B MepByl0 o4epefb 06paTUTb BHUMaHWE
Ha AManasoH WM3MepeHuA W TouHOCTb. Bo-BTO-
PblX, HYMHO peLUMTb BOMPOC C  OCHOBHbIM
KOHCTPYKTMBHBIM  UCMOSIHEHMEM: B KNIEMMHOM
rOfI0BKE, MM C KabenbHbIM BbIBOAOM. [laTumkiu
C KabenbHbIM BbIBOAOM 60Mee  MMHMATIOPHBI
M MeHee WHEPUMOHHbL. OHW ye MONMHOCTLI0
roT0Bbl K MOAK/IOYEHWIO KO BTOPUYHOMY Mpu-
6opy. Ho BbilLenepeymcieHHble NpevMyLLecTBa
O[HOBPEMEHHO ABMAIOTCA U WX HeAOCTaTKaMu.
MWHMaTIOpHbIA KOpNYC - ClIeA0BaTeNbHO Hebob-
IO/ pa3Mep YyBCTBUTENBHOMO 3MEMEHTA U
Mafblil M3MepUTESbHbINA TOK. HecTKo npucoean-
HEHHBI Kabesb HeceT 3a coH0M XyALLyIo, YeM AnA
[1aT4MKOB B KEMMHOW F0SI0BKE CTEMeHb 3aLLTh
OT BOAbl. ITM AATUMKM 3aBEIOMO [OPOHKe U3-3a
BbICOKOW CTOMMOCTM MPMMEHAEMOTO BbICOKOTEM-
nepatypHoro Kabens. OHu MeHee HafiexHbl npu
MEXaHUYECKNX BO3MENCTBMAX OMATb-TaKM U3-3a

Tepmonapbl

Mo cpaBHEHWIO C TEPMOMETPaMU CONPOTUBIEHNA
TepMonapbl 0611afaloT pALOM 0uYeHb BOMbLUMX
NPeVMYLLIECTB ¥ TaKwIX e 60MbLUIMX He0CTaTKOB.
Mo bonbLUoMy CYETY 3TV ABa Knacca npubopos
04eHb OpraHW4yHo AononHAlT Apyr Apyra. U
3a/1la4a KWMoBLA - OMPeenuThb, Kakoi AaTumK
TEMMepaTypbl My HyeH A4 TOW UM WMHOM
3afaun.

TexHnyeckve  TpeboBaHWA,  KnaccubuKaums,
MeTOAbl UCMbITaHWiA  npeobpa3oBaTenet  Tep-

HannumA kabenAa. C TepMOCOMPOTMBNEHVEM B
KMEMMHOI ronoBKe He 06A3aTeNbHO WCMOsb30-
BaTb BbICOKOTEMMEPATYPHbIM Kabesb. MuHyc 3Tnx
AaT4MKOB B OAHOM — rabapuTHbIX pasMepax, uTo
6LIBAET BarKHO B prLe Cy4aes.

Mpy MOHTaKe [aTyMKa TeMMepaTypbl HyHHO
MaKCKManbHO YBENMYMTL ero TeMI0BOM KOHTAKT
C KOHTPO/MpYEMOi cpedoit ¥ OJHOBPEMEHHO
YMEHbLLUMTL OTTOK Tenja OT MecTa MofKiiove-
HWA. HeobX0yMO NMOMHMTb, YTO YyBCTBUTESbHBIN
3MIEMEHT  UMEET KOHEYHYIO [IMHY, NO3TOMy ry-
BVHa MOrpyrKeHWA AaTuvKa [OMKHa ObiTb KaK
MVHVMMYM Ha HECKObKO [MaMeTpoB 30HAA
bonbLue, YeM AnmHa Y3. Mpy MoHTae [aTuMKOB
KOHTPO/A MOBEPXHOCTM OYEHb BaHO MECTO Coe-
OVHEHVA NpeBapUTeNbHO CMa3aTb KakMM-Nnbo
BA3KMM BELLIECTBOM. TaKiKe BarHO 0becrneunTb
TEM/OBOA KOHTAKT Kabena C KOHTPOSMpYEMbIM
06BEKTOM, YTOOBI MAHUMIM3MPOBATL OTBOJ Ternsa
o1 Y3 patumka no kabenio. EWé nyywe, ecnu un
[aT4MK, 1 NOABOAALLMIA Kabenb byayT 3aKpbiThl

MO3neKTpuyeckmx npueedeHsbl B [OCT 6616-94.
HoMuHasbHble  CTaTUYECKMe  XapaKTepUCTVKM
npveeneHsl B8 FOCT P 8.585-2001.

B Tabnuue Huke NpecTaBneHbl TeXHUYECKWe
napaMeTpbl Haubonee npuMeHsembix B Poccum
TepMonap.

TepMonapbl MMeloT O4eHb 6GOMBLLON [ManasoH
paboumx Temnepatyp. pu 3toM ueM 6onblue
MaKcuMarbHaA pabodas TemnepaTypa TepMmo-

3,8 OM. B TpexnpoBodHoi cxemMe MOAK/OYEHNA
aBTOMATUYECKM 13 MOJHOTO COMPOTUBIEHNA BbIUM-
TaeTCA CONpOTVBAIEHME BHELLIHUX NPoBoaoB. Ho 3To
TONbKO B Cy4ae, eCiv CONPOTUB/IEHME MPOBOLHM-
KoB 1 1 2 TPexnpoBOAHOM CXeMbl PaBHbI MeMIy
coboit. TeM He MeHee TpexnpoBoaHaA cxema nof-
KMTI04YeHNA TepPMOCONPOTUBIIEHNIA Ha CErOAHALLHMIA
MOMEHT ABMAETCA Camoi monynApHoW. [lpaKTun-
YecKu BCe BTOPWYHblE MpuUbopbl (M3MepuTeny,
PEerynATopbl) MeloT BXOAHbIE Lienu, paccunTaHHble
nop 3ty cxemy. TpéxnpoBoHan cxema No3BosiAeT
YBEIM4YMTb PacCToAHMe OT AaT4mMKa 40 npubopa Ao
50...100 meTpoB. Mpy 3T0M He 06A3aTesNbHO, YTOBLI
cam TEPMOMETP COMPOTUBIIEHNA BbiN 13rOTOBNEH
1o TPEXNPOBOAHOM cxeMe. MoHO MCNonb30BaTh U
[aT4MKM C ABYMA KNeMMaMU, MOAKMIUMB K OHOM
KnemMMe OfVH NPOBOL, a Ko BTOPOM — ABa. YeTbl-
PEXMPOBOAHAA CXeMa UCMOb3YeTcA B OCHOBHOM
TOMBKO 1A TOYHBIX M3MEPEHWI U B 3TAlOHHBIX
npubopax. JaHHaA cxema no3BoniAeT aBToMaTu-
YECKM KOMMEHCMPOBaTb BAMAHME Ha pe3ynbTar
M3MEepeHWA He TObKO CONPOTUBIEHWA MPOBOAHN-
KOB, HO V1 31C B MECTaX KOHTaKTOB.

XOPOLLWM TEMJIOM30/IATOPOM, HanpuMep, MeHomo-
NIMYPETaHOM UMW MEHOMONMITINIEHOM. [JaTumku
TeMNepaTypbl BO3dyxa Nyulle ycTaHaBAMBaTb
B Tex MecTax MOMeLLeHWs, KoTopble Haubonee
BaHbl 417 KOHTPOAA. TpW M0X0M KOHBEKLMM
BO3MyXa B MOMELLIEHM TPpafVeHT TemnepaTypeb
MOMET CoCTaBuTb A0 5 1 6ornee rpaaycos. Mpu
3KCTpecc KOHTpone TeMnepatypbl MOBEPXHOCTY
TENNOEMKOCTb [aTuMKa [OMHKHA 6biTb MUHM-
MarbHow. [leno B ToM, YTo camoe 60MbLUOE 3710
MpW KOHTaKTHOM criocobe M3MepeHuA Temre-
paTypbl MOBEPXHOCTU COCTOMT B TOM, YTO [aTumK
yMeHbLLAeT Temnepatypy MoBepxHOCTU B MecTe
ycTaHoBKM. [lpoLiecc BOCCTAHOBMEHWA Hauarb-
HOW TeMnepaTypbl MOMET WATW 04eHb [0AM0, YTO
3a4acTylo MPUBOAMT K HENpaBWibHLIM pesyrib-
TatTaM W BbiBogaM. [pYIMEPOM MOMKET CRyHMTb
CUTYaLMA C «3aHMKEHWEM» MOKasaHUi Medu-
LIMHCKMX 3/IEKTPOHHBIX TEPMOMETOB.

napbl, TeM MeHbLLe eé YyBCTBUTENbHOCTb. C 3TUM
$aKTOM cBA3aH 60/1bLLOI acCOPTUMEHT NPUMEHSA-
eMbIX Tepmonap. Ip1 NoMoLLKM TepMonap MOXKHO
13MepATb TEMMEPATYPY 04eHb MasEHbKIX 00 beK-
T0B. [} 3T0r0 40CTaTO4HO CBApUTL Meray Coboi
[1BE TEPMO3/IEKTPOAHbIE MPOBOJOKM MafleHbKOro
OvameTpa. EcTecTBeHHO, 4TO TaKaA TepMmonapa
MIMEET M 04eHb HE3HAUMTENbHYI0 MHEPLIMOHHOCTb.
Tepmonapa v3 HeaparoLeHHbIX MeTansoB Masnoin
I/MHB JelleBne TepMoconpaTveneHna. OgHako
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N3MEPEHWE TEMIEPATYPHI

MpY YBENMYEHMU [/IMHBI CTOMMOCTb €8 3HauM-
TeNbHO BO3pacTaer. B 1o e BpeMa TepMonapbl
3HAUMTENBHO YCTYMAIOT TePMOCOMPOTUBNEHNAM
B TOYHOCTW M3MepeHus. CBA3aHO 3T0 C PAAOM
npuumH. CurHan C Tepmonapbl  3HauMUTENbHO
bonee HenuHeeH. [nA nomyyeHus abComoTHOM
13MEpPEHHON TeMmepaTypsl HeobxoaMMo 3HaTb

Tabnuua 3.

0603Have-

HUe TUna

MapkupoBKa uBeToBas
0605104KM U Hun +/-

TEMMepaTypy XOf0fHOro crnaA Tepmonapsl. A 31o
03HaYaeT, YTo 06LLaA MOrpeLIHOCTb U3MepeHNs
CMOMUTCA M3 [ABYX: MOrPeHOCTV M3MepeHus
pPa3HOCTW TeMmriepatyp paboyero v XonofHoro
CMas TepMonapbl W MNOrpeLiHoCcT U3MepeHns
TEMMepaTypbl X0f10[HOro cnas. Ha npakTuke e
BCe elle crorkHee. O4eHb HEenpocTo M3MepuTb

[wnanasox
n3MepeHus,

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

C XOpOLLUE# TOYHOCTbIO TEMMepaTypy BbIBOLOB
TepMonapbl Ha BXofe BTOpU4HOro npubopa. Ha
MpaKTUKe 3Ta MOrPELLHOCTb COCTABIAET OKOMO
1 °C. lpn M3MepeHUM BBICOKMX TemrepaTtyp
3HaueHWe [aHHOM MOrPeLIHOCTM  HECKOMbKO
HWBENUpYETCA.

Temnepartypa, °C u
YyBCTBUTENbLHOCTb, MKB/C

Me[ib-KoHCTaH-

T Kop
TaH TMKH

KpacH/6en

Xpomenb-Ko-
nenb TXK -

Xpomenb-anio-

3en
menb TXA =

3en/6en

MnatHopo-
OMA-NnaTuHa
T3, TN 10

R Heén
S weén/6en

lnatHopo-
[MA-NNaTUHO- B
poaui TP

Bonbthpampe-
HW-BONbGPaM-
peHuit TBP

IEC 584-3 | ANSI MC96-1 °C °C

1- 20,5 (-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
SN/ 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
nHavenayansHo (0...+1000) 1500 13

2000 10

Yy pOCCV]VICKV]X TepMorap MapK1MpoBKa HAHOCUTCA Ha MONOMMUTENbHBIV TepMo3nexTpon

CoBeTbl N0 BLIGOPY M NPUMEHEHMIO TEpMOnap.

[Ina ncnonb3oBanma B amanasore go +200 °C
nydlle MpUMEHATb MIATMHOBbIE WAWM MefHble
TepMOCOMpoTVBNEHUA. B crydae KOHTponsA TeM-
nepaTtypbl o4eHb HeBONbLIOro 06beKTa Marnoi
TeNM0EMKOCTM MOMHO VCMONb30BaTh TepMonapy
Me[b-KOHCTaHTaH, KOTOpaA 3amevaTtesibHa TeM,
4TO OYeHb IErKO CBapWBAETCA Haf MOBEPXHO-
CTbI0 pacTBOpa MeHOM0 Kyropaca, MMeeT camyio
BbICOKYI0 UYBCTBUTENBHOCTb M 04EHb HU3KYIO
cToumocTb. [Ina amanasoHa fo +800 °C B Poccun
MCMOfIb3yeTCA TepMonapa xpoMesib-Konesnb XK(L).
[laHHble TepMonapbl UMEIOT 04YeHb BLICOKYID YyB-
CTBUTENBHOCTb B LUIMPOKOM [Mana3oHe HaumHanA
ot -200 °C. B gpyrux cTpaHax AaHHbIA TVM TepMo-
napbl He npuMeHseTcA. CaMbIMK NONYAAPHBIMM
B MPOMbILLAEHHOCTV ABNAIOTCA TepMOnapbl TNa
XA(K) xpomenb-aniomeneBble.  TeopeTU4ecKuii
[I1Mana3oH 1X 1CMosib30BaHuA coctasnaeT o1 -200
no +1300 °C. TepMonapbl TMNa K 3ameyatenbHbl
XOPOLLIE SIMHEMHOCTIO XapakTepucTuku ot 0 fo
1000 °C. B peanbHocTn Havbonee BbICOKOTEMME-
paTypHble TepMonapsl pabotatot go 1100 °C. Tak

KaK npu Bbicokow Temnepatype ot +800 °C Tep-
MO3/IEKTPOAHbIE MPOBOJIOKM HAUYMHAIOT aKTWBHO
OKUCAATLCA, TO eMHCTBEHHBIM MYTEM YBENN-
UMTb CPOK CryMKObl TepMonapsbl U Temnepatypy
3KCMyaTaluun ABNAETCA yBENMYEHWe AMaMeTpa
TEePMO3/1eKTPOAHbIX MPOBOIOK A0 2..3 MM. [pu
TeMnepatype Bbilwe 800 °C HepraBeloLLyto CTanb
KOMYyXa MEHAIOT Ha CreLmanbHylo BbICOKOTEMIe-
paTypHylo CTanb WM KepaMmuky. InA namepenun
TeMnepatypsl BraoTe 4o +1700 °C npumeHatoT
TepMonapbl, M3roToBMeHHbIE W3 [paroLeHHbIX
MeTasnoB NnaTvHoBow rpynnbl. OHW oTNMYaloTCA
BbICOKOW CTabUNMbHOCTbIO MapaMeTpoB, HO UMElOT
KpalHe HW3Kyl0 YyBCTBUTESILHOCTb MPY HU3KMX
TeMnepaTypax M 04YeHb BbLICOKYID CTOMMOCTb.
Havbonee BbicoKOTEMMepaTypHble TepMonapbl —
BO/bOpaM-peHueBble. Ho oM He MoryT paboTatb
B OKMCNWTENbHOM aTMocdepe npu TemnepaTtype
yre Bbile 500 °C. 0601104Ky 3TUX AATUMKOB HEOb-
XO[MMO HamMoNHATb MHEPTHbIM ra3oM. TaK Kak
repMeTUYHbIA KopMyc [N1A BBICOKMX TemrepaTyp
U3roToBWTb NPO6EMaTUYHO, TO AN1A MPOLOMTHKM-

TenbHOW paboTbl MO BHYTPEHHEW MOMOCTU 3THX
Tepmonap NOCTOAHHO MPOMYCKAIOT MHEPTHBIN ras.
[nA KoHTpONA TemnepaTypbl MOBEPXHOCTV UMK
BO3yXa flyulle MpUMeHATb rMbKylo Tepmonapy
6e3 3alumuTHOro Yexna. [nA KOHTPONA MoBepx-
HOCTU HyXKHO 06ecreyunTb XOpOLLMIA TenaoBon
KOHTaKT C MOBEPXHOCTbIO He TOMbKO paboyero
KOHLA TepMomapbl, HO W TePMO3MIEKTPOAO0B Ha
paccToAHMM He MeHee 50 MM, UT0BbI YMEHbLLNTD
TENNOOTBOA OT MecTa KOHTPOAA. [lpy ucnonb3o-
BaHWM TepMonapbl Mpu BbICOKOV TemnepaType B
OKWCIUTENBHOM WAM arpeccvBHON atMocdepe
MOMeET HabniofaTbcA ferpafauya napameTpos,
CBA3aHHAA C OKMCMIEHWNEM W U3MEHEHVEM XV MU-
YeCcKoro cocTaBa TepMo3NeKTpoAoB. Heobxoammo
Nep1oANYECKN  KOHTPONMPOBaTH KayecTBo
TepMonapbl X0TA 6bl N0 €€ NoHOMY CONpoTYBIe-
HWIO MOCTOAHHOMY TOKy. [I1A MCnonb3oBaHWA B
3KCTPEMaNIbHBIX YCIIOBUAX B TeYeHVe Henpodos-
MUTENbHOro BpemeHy cyLlectsyioT TI1 pa3oBoro
npvMeHenna n TIT KpaTKOBPEMEHHOIO MpYMeHe-
HUA.

V207777 i
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N3MEPEHME BNAHHOCTA

1.2 ViaMepeHure BNIaXKHOCTK

3peck v fanee Mbl byeM roBOpuUTh O BAHHOCTH
BO30yXa M rasoB. B omimuve oT Temnepatypbl,
C onpegeneHveM W (GM3NYECKUM MOHMMaHMEM
BMaMHOCT MpobneM HeT. 310 KoNM4EeCTBO BoAb,
cofiepallieeca B eauHuLe obbema Bosayxa. Ho
Mbl CTOIKHYNMCb B CBOEV paboTe ¢ TeM, YTo fioau,
3aHuMaloLmecs  npodeccoHanbHo  M3MepeHu-
AMU He UYyBCTBYIOT 3T0T (M3MYECKMIA MapameTp

Y10 TaKoe BNaXKHOCTb BO3/YyXa

CyLLlECTByIOT HECKOJIbKO  efnHUL,  U3MEpeHnn
OTHOCUTESbHOM BNAHOCTM BO3ayxa.

1. ABCOnioTHaA BNaKHOCTb - 3T0 KONMMYECTBO
BO/bl B eAMHMLIE 06BEMA Bo3fyxa, A (r/M3).

2. [InA onpenenexva BTOPOV eAUHWLBI M3Me-
PEHVMA HYHO BHMMATENbHO MOCMOTPETb Ha
PUCYHOK, OTOOparKaloLLMin [ABUMKEHWE MOMEeKyN
BOAbl B 3aKPbITOM COCYyfe, 3a/MTOM [0 onpefe-
JIEHHOrO YPOBHA BOAON. Yepe3 HekoTopoe BpeMA
B 3TOM COCYfe ABa NPOLecca: UCMapeHnA v KoH-
[EeHcaLMn MOMeKyNl BOAbl BbIPOBHAIOTCA, W Mbl
NO/Y4MM HAaCbILLEHHbIM BOAAHOM Nap, KOTOpbIN
c030aeT [jaBleHne Ha CTEHKM cocyda paBHoe
[aBreHMI0 HacblLLeHHOro BogAHoro napa, Ps(Pa).
B Bo3ayxe Bceraa NpucyTCTBYIOT MOSEKY bl BOABI,
HO WX KOHLEHTPaLMA HuMKe, YeM Haf BOAHOM
MoBepXHOCTbIO. OHM TaK e, Kak 1 apyrue mone-
KyNbl BO3[1yXa CO3[aloT AaBneHue. 310 AaBneHue,
C03[1aBaeM0e UMEHHO MOfIeKy1aMu BOAbI, Ha3bl-
BaeTCcA MapuManbHbIM - AaBMEeHWeM  BOLAHOM
napa, P(Ma). OtHoleHWe napumanbHoro fasne-
HWA BOLAHOMO Mapa K HacbILLeHHOMY [aBNeHuIo

1 COOTBETCTBEHHO HE MOrYT MPOBECTV 3MeMeH-
TapHble PacyeTbl U 0BBACHTL MHOTWE FABIIEHNS,
CBA3aHHbIE C BNaXHOCTbI0. CBA3aHO 3T0 BO MHOTOM
C TeM, YT0 B OT/INYME OT TeMMEepaTypbl Mbl HE OLLLY-
LLIaeM BJIaXHOCTb TaK ABHO. [lpefcTaBbTe, YTO Bbl
BbILLSM 3UMHIM YTPOM 13 [ioMa. Kakan TeMnepa-
Typa Ha YN1LE, Bbl CMOMKETE CKasaThb C TOYHOCTbIO
3..5 °C, a BOT BOMpOC, KaKkaA Ceiyac OTHOCW-

BOAAHOIO Mapa, BbIPareHHOe B MPOLIEHTaX Hasbl-
BAeTCA OTHOCWTESIbHOM BAMHOCTbIO BO3AyXa:
W=P/Ps*100%. M3 onpeneneHns BbITEKaeT, YTo
Hafl MOBEPXHOCTbIO BObI OTHOCUTESbHAA BIaM-
HocTb Bo3ayxa pasHa 100 %. V1 obpatHo, npm 100
%-0i1 BNarHOCTM Bo3Ayxa HabnioAaeTcA KoHAeH-
cauma Bnaru. [laBneHre 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
OnpeneneHHy0 BJaMHOCTb BO MHOMMX OTpacnfax
NMPOMBILLIEHHOCTW U CENbCKOM XO03ANCTBE.

napa pacTeT Npy yBeN4YeHM TeMnepatypsbl. Ecin
B 130/MpoBaHHOM nomellieHun co 100 %-on
BIarKHOCTbIO MOBBICUTL TEMMNEPATYPY, TO OTHOCK-
TefbHaA BNAXHOCTb PE3KO CHU3WTCA.

3. VI3 BTOPOM eauHMLBl WM3MepeHus crneayet
TpetbA. Ecnv B 3aMKHyTOM obbeMe C ompefe-
JIEHHOW BNAXHOCTbIO YMEHbLLATL TeMnepatypy,
T0 6ymeT YBENWUMBATLCA OTHOCUTENbHAA BRaMK-
HOCTb Bo3Ayxa. [1pn onpegeneHHon TemMnepatype
OTHOCWTESIbHAA BAaHHOCTb CTaHeT pasHoi 100
%. 31a TeMnepaTypa Ha3blBaeTCA TeMrepaTypon
TOYKM pockl. [nA OTpuuUaTesbHbIX Temnepatyp
CYLLIECTBYET CBOA TOUKA POCHI - TOUKa UHeA. Camo
onpefeneHne noacKasbiBaeT ofuH 13 cnocobos
OonpefeneHna BAaHOCTY BO34yXa B HEKOTOPOM
obbeMe. HyHO Me[ileHHO OXMarKaaTh KaKon-To
npeaMeT, KOHTPONMpYA ero Temnepatypy. Tem-
nepatypa, Npy KOTOPOM Ha NpeaMeTe BO3HUKHET
BOfAHaA MeHKa CKOHAEHCMPOBABLUMXCA Moe-
Kyn Bofbl, byOEeT paBHa TeMnepaType TOUKM Poch
B [JaHHOM 06beme.

BbipareHuna ana pacyeTa AaB/eHWA HACbILLIEHHOrO BOAAHOMO Napa Had NoBEPXHOCTbI0 BoAbI Psw v ibaa Psi B 3aBMCKMOCTY OT TeMnepaTypbl:
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 5,013 -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 1393 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 OaBeHUs HaCbILLEHHOMO Napa Haf MI0CKo 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
657,5

706,4

758,5

814,0

8731

9359

1002,6
1073,5
1148,8
12287
13135
14034
1498,7
15996
1706,4
1819.4
19390
20654
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
b6
47
48
49
50
3l

-20
-19
-18
-17

[ psw.ma___[Tc

115,32
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
3783,7 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 0TpuLaTeNibHoM 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), NonpaBoyHbIi 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
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N3MEPEHME BNAHHOCTA

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

pasNUYHOV 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 =7
-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 21337
2,950 33 35,64 73 221,99
3173 34 37,57 74 230,90
3411 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 9 448,86
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

2437 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 BarwHOCTb Bo3ayxa npy Temnepatype 20 °C
coctasnsAeT 55 %. OnpefenuTb TOUKY pockl BO3ayxa.

Pewenue. /13 Tabnuubl 2 AaBneHMe HACbILLIEHHOMO BOAAHOO Mapa npu
Temnepatype 20 °C pasHo 2340 Ma. Onpenensem napumanbHoe Aaene-
HWe BodAHoro napa B Bo3ayxe: p=ps(V/100)=2340x55/100=1287 Ma. 3

Tabnuupl 2 Haxooym Temnepatypy: 10,5 °C.

Mpumep 2.

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

OTH. BMI@*HOCTb B NOMELLIEHNN?

Pewenue. /13 Tabnuupl 2 HaxogmMM 3Ha4eHMe OaBfIeHUA HaCbILLEHHOMo
BoAAHoro napa PsH npu teMnepatype -10 °C. 370 AaBneHne paBHO
napumanbHoMy AaBNeHWIo BOAAHOMO napa B noMeLleHnm. 3 Tabnuup 2

Haxo[1¥M, YeMy PaBHO [aB/eHMe HaCbILLLEHHOro BoAAHOMO napa Psn npu 20
°C B noMetueHmmn. Wn=PsH/Psn*100%. Wn=286/2340%100 %=12,2 %.

CEHCOpr ONnA U3MepeHnA BNaxHOCTU BO34yXa

[nA onpedeneHnA BRaxHOCTM BO3dyxa Cylle-
CTBYIOT KaK MpAMble, TaK ¥ KOCBEHHblE METO[bI.
/13 NpAMbIX MOMHO MPUBECTV METOA onpeaene-
HWA TeMMepaTypbl TOYKM POChI MO KOHAEHCALMM
Ha 3epKkarne. 310 04YeHb TOYHBIA MeTof, N03BOSIA-
IOLLMIA M3MEPATb Marble 3HAYEHWA BAKHOCTM.
OpHako camu mprbopbl -40CTAaTOMHO [Oporvie.
MeTon TpebyeT BpemMeHW U HenpucrnocobneH
[NA KOHTPONA BbICTPLIX MPOLLECCOB. B 0CHOBHOM
ero Mcnomb3yloT B nabopatopusx  AnA onpe-
LEeNeHUsA BRAKHOCTV Cyxmx rasos. Cylectsyet
TaKMKE CMEKTPOMETPUYECKMIA MeTof MpAMOro
nofcyeTa Monekyn Bodsbl B Bo3Ayxe. Ho OH Take
He NOAX0AUT ANA NPOMBILLFIEHHOTO NPUMEHEHNA.
Hanbonee nonynApHbIM MeTOOM M3MepeHuA

ABNAGTCA NCUXPOMETPUYECKIIA, MO Pa3HULIe NOKa-
3aHWIA CYX0ro v BaHOro TepMoMeTpoB. Ho aToT
MeToZ TpebyeT YeTKO 3afaBaeMoit MOCTOAHHOM
CKopocTW 06[yBa BRaXHOro TepMomeTpa. bonb-
LLUMHCTBO Ke MCYXPOMETPOB MPOCTO KPEnATCA Ha
CTEHe W BEpUTb MM KOHEUHO e Henb3A. M 13-3a
HEKOHTPOAMPYEMO CKopocTV 0bfdyBa W U3-3a
HEe[0CTOBEPHOr0 M3MepeHnA TemnepaTypbl BO3-
oyxa. befjia B ToM, YTo oy NPYBLIKMM K 3TUM
npubopaM M CCbINAIOTCA Ha UX MOKa3aHWA, Kak
e[VMHCTBEHHO BEPHbIE.

[nAa npov3BOACTBa 3MEKTPOHHBLIX [OaTHMKOB W
13MepuTenent OTHOCUTENBHOM BaXHOCTM Yallle
BCEr0  MCMOMb3YIOT  EMKOCTHbIE  MOSIMMEPHbIE

UYBCTBUTESIbHbIE 3M1eMeHTbI.  [laHHble CeHcopsl
MpefCTaBAAIOT coBOM MOANOMKY C HaHECEHHbIM
HWMHUM  METanNM4YeckuM CnoeM, Cron nonu-
Mepa, Nerko afcopoupyioLLero Bnary, BepXHWN
MNOpUCTBIV Cnoi MeTanmnaaumn. Mpy n3meHeHnm
BIAMHOCTV MEHAETCA KaK TONLLMHA MOAuMepa,
TaK ¥ €ero AM3NEKTPUYecKre napameTpbl, YTO
NPUBOAMT K M3MEHEHUI0 eMKOCTW ceHcopa. B
nocneaHee BPeMA BHYMaHME K 3TVIM CeHCopam
CWIBHO BBIPOCAO, TaK KaK MOABWIACH BO3MOMK-
HOCTb CO3AaHNA AATYMKOB C LUPPOBLIM BbIXOAOM
C YKe 0TKanMOPOBaHHbBIM BbIXOAHBIM CUTHAMOM.

OcobeHHoCTH NMPUMEHeHnA VI3MepVITeJ'Iel‘/’I B1aXKHOCTK BO3yXa C EMKOCTHbIM YyBCTBUTEJIbHbIM 3J1EMEHTOM

K cosaneHuio, eMKOCTHble —UyBCTBUTENbHbIE
3MIEMEHTHI pearvpyloT He TofbKO Ha BMIaXHOCTB,
HO W Ha 6OMbLUMHCTBO HEMHEPTHbIX ra3oB, uTo
MpUBOAUT K [OMONHWATENBHON  MOTPeLUHOCTY,
a 4acTo W K MonHoi Aerpagaumn cexcopa. Mpu
ANUTENbHOM HaXOMAEHUM CeHcopa Mpu Bbico-
KOV BMaHOCTV ero HeO6X0AMMO NPOCYLLIMTL MpH
MOBLILLEHHO TeMMepaType Mo MeToauKe, Npeao-
CTaBNAEMOM 13raTouTeNeM. MonnuMep He MoHeT
paboTaTb MpW BbLICOKOW TeMMepaType, OrpaHu-
uMBasA [ManasoH WCronb30BaHUA U3MepUTeNs.
Henb3a [onyckatb KoHOeHcauuy Bnarm Ha 4yB-
CTBUTENBHOM 37IEMEHTE, TaK KaK 370 MpYBEdeT K

KOPPO31M TOHKOMMIEHOYHOM CTPYKTYPbI CEHCopa.
CeHcop HeobxoaMMO 3alMLLATL OT BO3AENCTBUA
COMHEYHbIX Ny4yei, KacaHWA pyKaMmu, pasfny-
HbIX 3arpA3HEHW. VIMEHHO CeHcop BRarKHOCTM
onpefenAeT TexHUYecKre napameTpsl U CPOK
Cybbl M3MepuTeNA BRamHOCTU. [lo3Tomy TaKk
Ba*KHO, UTOObI CEHCOpbI ObINM B3aMMO3aMeHAEMbI.
/AMEHHO MO3TOMY MEMKMOBEPOUHBIN  MHTEpBAN
ONA  U3MEpUTENen BNaXKHOCTM paBeH BCEro
ofHoMy rofy. Jlydllee 3HayeHwe abconioTHOM
NOrpeLUHOCTV ANA U3MEPUTENA BAAKHOCTV Mpo-
MbILLIEHHOMO NPVYMEHEHWA Ha cerodHA, 310 +2,0
%. HeobxooMMO MOMHWTb, YTO OTHOCWTESbHAR

BNIAKHOCTb BO3MyXa MO OMPedeneHnio 04eHb
CUNMbHO 3aBUCUT OT TeMnepatypbl. Konebawwa
TeMmnepaTypbl Bo3ayxa no 06beMy NomeLLEeHnA B
+1 °C MoryT npuBoAmMTb K KonebaHuAM oTHoCK-
TeNbHOM BNarHoCTY B +5 % 1 bonee. Ecnm 3umMoit
Balll 3MEKTPOHHbIA FUIPOMETP MOKa3biBaeT OTH.
BnamHocTb B 7 %, a ncvxpometp — 30 %, To 310
OTHIOZb He 03HaYaeT, YTo MMIPOMETP CroMarcA.
Tak 1 ecTb. [IpocTo CHUMUTE CO CTEHbI MCUXPO-
METP ¥ MOJIOMKMTE NoAanblue B LUKag.
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N3MEPWTENI / MOPTATUBHBIE LIN®POBBIE N3MEPUTENA

2. U3mepuTtenu
2.1 lopTatuBHbIE LNPPOBLIE U3MEPUTENN

2.1.1 U3MepuTenb TeMnepatypbl NOBEPXHOCTU LNGPOBOM
nepeHocHon UT5-n/n-HK L (penbcoBbii TEpMOMETP)

lpeHa3HaueH AnA U3MepeHus TeMnepaTypbl NOBEPXHOCTY CTaslbHbIX MAaCCUBHBIX U3LENWI (TONLLMHOM He MeHee 6,0 MM 1 MUHUMaTb-
HbIMM pa3Mepami 30x30 MM2), B TOM YMCTIE HeJe3HOLOPOKHbIX PENbCOB, BYKC BAaroHOB, META/NIMYECKMX EMKOCTeH, Tpy6 6onbluoro
[VMaMeTpa 1 1.4,

+ Lndpooit cBeETOANOAHbI MHAVKATOP + BcTpoeHHbIN fatumk TeMnepartypel + /HavKkauma paspaga akkyMynAaTopa,
NO3BONAET NPOBOANTL M3MEPEHNA TEMIE- MOBEPXHOCTU C MarHUTHLIM [iepHaTesnem; HeMCrPaBHOCTM aT4MKa;

PaTypel B TEMHOE BPEMA CYTOK; « VHAVKaLMA MOMEHTa YCTaHOBMIEHNA « TMpoYHbIV repMET MBI KopryC.
« PaCLUMpeHHbIV AvanasoH Temrieparyphl TeMreparypbl;
aKkennyatauwmm ot -40 go +50°C;

TexHUYECKME XapaKTePUCTMKM

[anasoH n3mepeHwa (3Kcnnyataumm) -40..+80 °C (-20..+50 °C)

lMorpeLuHocTb +1,0°C

[cKpeTHoCTb 0,1°C

/HepuMoHHOCTL 90 cek

[poaomHKMUTeNbHOCTL HenpepbIBHO paboThl 10 pa3pAaKM 64 (1000 UMKNOB M3MEPEHNIA)

Tvn TepMOYYBCTBUTENBHOMO 371IEMEHTA Pt1000

[abapuTHble pa3Mepbl 92 x 58 x 33 MM

Macca He bonee 0,18 kr

[JononHutensHo KoMnneKTyetcA cyMKol AnA NepeHoCcKy 1 3apAaHLIM YCTPOCTBOM

Ona YMEHbLLEHNA BPEMEHN N3MEPEHMA MECTO KaCaHWA AaT4MKa TeMnepaTypbl PEKOMEHOYETCA NPeABapUTE/IbHO CMOYMTL NI HaHECTU Ha
Hero HeMHOro mMacna.
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N3MEPUTENW / OPTATUBHBIE LIMOPOBbLIE N3MEPUTESTNA

2.1.2 U3mMeputens Temnepatypol UT-7
(TepMOMETP-LLYMN LIMGPOBON NEPEHOCHON)

ﬂpep,Ha3HaL|eH ONA U3MepeHuna Temnepartypbl ra3oo6paaHb|x cpen, MUOKUX U Cbinyynx cpen B 3aBUCMMOCTU OT KOHCTPYKTUBHOIO
ncnosnHeHnA.MoxeT ncnonb3oBaTbCA 1A KOHTPONA TemnepaTypbl aCd)aﬂbTO-ﬁMTYMHOVI CMecu npu ctpouTtenbCTBe [opor, Yrns,
3aMOpPOXEeHHOro MAca B X0NoAuNbHbIX KaMepax, TenjioHoCUTenA B CUCTeMe HKX, TeMnepartypbl BO3yXa U HearpeCcCUBHbIX ra3os,
TeMneparypbl B TEPMOKaMepax, U3aMepuTesibHbIX Lur(ad)ax, XONoAWUNbHUKaX U T.4.

UT7-X-X-X
M — ANA MUOKUX U Cbinyymnx cpen Wcnonkere patumka I
B — [NA ra3006pa3HbIX cpef
4 5; 6 —K; [nametp 30Haa, MM
3-B
120; 200 -(23)
120; 200; 300 - (@4) [nuHa 30403, MM
400; 600 - (@5)
800; 1000 - (26)

OnucaHue npubopa

Becb npubop pasMeLliaeTcA B pydxe Tep-
MonpeobpasoBatens.  30HO Kpenutea K
py4Ke MpY MOMOLLM MacCKBHOMO draHua ¢
YrAyONeHMAMM N7 GUKCALMM OT KpyYeHUA.
Kak pe3ynbrat- BbiCOKanA MexaHu4ecKas
MPOYHOCTL NPMOOPA B LIENIOM M MeCTa 3aKpe-

TexHUYEeCKME XapaKTEPUCTUKM

Mpnbop
M3roTaBMBaeTcA ¢ anmHon 3oHaa go 1000
MM, @ N0 creumansHoMy 3akasy 1 go 2000
MM. [prbop HEMPUXOTIMB U 0YeHb YI06eH.
lMoMeLLiaeM 30H[ B KOHTPOSMPYEMYIO Cpeqy,
Yepes HeKOTOpoe BpeMs, HeabxoauMoe A

MneHnAa  30HAOa, B 4aCTHOCTW.

OtcyTcTBME Kabens

MpouHbIv Kopnyc

ApKKI CBETOAMOAHBIN UHOMKATOP
Bbicokan TouHoCTb

« PaclumpeHHbIi ananasoH TeMnepaTypbl
3aKcnnyaTaumm

[pocTan tocTvpoBKa
ABTOMaTVYECKOE OTKIIOYEHE MUTAHKA

YCTaHOBMIEHNA MOKa3aHWI, HamVMaeM Ha
KHOMKY, HaXOAALLYIOCA Ha Topue pydku W
BMOMM Pe3ynbTaT M3MepPeHUA Ha MHOMKa-
Tope. [larKe B MOJHOM TeMHOTe paboTaTh C
NpMBOPOM NErko v yaobHo.

[nana3oH n3mepeHuAa
MorpeluHocTb
PaspeLuaioLLian cnocobHoCTb
HanpsreHue nutaHmna

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

[POOHKMTENBHOCTH HEMPepbIBHOM 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
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N3MEPWTENI / MOPTATUBHBIE LIN®POBBIE N3MEPUTENA

2.1.3 U3MepuTenb Temnepatypbl nepeHocHou IT-8

(NOBbILLEHHOW TOYHOCTN)

Mpr6opbl NPUMEHSIOTCA B MULLEBOM MPOMBILLIIEHHOCTY, CEMIbCKOM U KOMMYHaNIbHOM X03AICTBaX, MaLLMHOCTPOEHMM,
3/IEKTPOHHOM 1 NPUBOPOCTPOMTENBHOM MPOMBILLNIEHHOCTH, HEGTEra3oBoM OTPAC/M U OPYrvX 0TPACc/AX MPOMbILLIEH-

HOCTW, NPU HaYYHbIX UCCIled0BaHUAX.

IT-8-X/X-X

Pt —Pt1000
K — TepMonapHbi XA(K)

TS — TepMocopoTvBneHme (50M, 10001, Pt100)

TMn Bxoaa 1-ro KaHana

S,R  —TNMN(S), TNMN(R)

Tc — [ATYMK BCTPOEHHBIN
Pt - Pt1000

K — TepMonapHbli XA(K)
S,R = TNMN(S), TNN(R)

TUN BX0AA 2-T0 KaHana

G1, 62, G3, G4, G5, G6

| KOHCTPYKTMBHOE MCTIOfHeHVe

« LLMpokwit iviana3oH TemnepaTypbl 3Kc-
nnyatauwm ot -40 °C

[lBa KaHana n3mepeHvia
Bbicokan To4HOCTb

+ HusKan gononHuTenbHaA TeMnepaTypHas
MorpeLLHoCTb

« [InanasoH namepenua ot -200 go +1700 °C

+ 3afjaHu1e nopora 38yKOBOW ¥ CBETOBOM
CUrHanu3aumm

3anoMmnHaH1e MaKc. M MUH. 3Ha4eHui

MopKnioyeHVe NaTYMKOB Yepes CoeanHI-
TENM

ApKKi 60NbLIOK CBETOAMOAHBIN UHOW-
Katop
Bo3MorKHOCTb NM0b30BaTeNbCKOM

I0CTMPOBKM C [1aT4vKOM be3 HapyLUeHVA
3aBOACKOM HaCTPOMKM

Hannume LUMpOKOro accopTviMeHTa AaTym-
KOB, COEVHUTENbHBIX Kabenew

MPOYHbIN, FepMETUYHBIN, C MPOPE3VHEH-
HbIMM BKMagblLLaMu Kopryc

BHeceH B ['ocygapCcTBeHHbIN peecTp CPeacTB M3MepeHuii Poccuiickon
Oepepaumn nopg N2 56749-14 o1 06.03.2014 .

Thermocouple Meter
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N3MEPUTENW / OPTATUBHBIE LIMOPOBbLIE N3MEPUTESTNA

OnucaHue npubopa

Cepua nameputenen Temnepartypsbl IT-8 Brnioyaet
B cebA BOCEMb MPUBOPOB C Pa3fIMYHON KoMbW-
Haumei TVMOB BXOAOB, TUMOB KOHCTPYKTUBHOIO
WCMONHEHUA W PACMONOKEHNA COeLMHUTENEN.
Bbl Bcera cMoreTe HaitTv npubop, onTManbHo
NOAXOAALLMIA Mof BalLM 3afjauu. YuuThIBaA, 4to
M3MEpPUTENN MOTYT 3KCTyaTMpoBaThCA B AMa-
na3oHe Temnepatypsl oT - 40 (50)°C go + 55°C,
cBefieHa K MVHUMYMy [10NofHUTESNbHaA Temnepa-
TypHasA NorpeLHoCTb.

Tunbl coeguHUTENEN

R — Kpyrbli repMeTUYHbIA COeeHUTENb, 4-X
KOHTaKTHbIM, 30/104EHHbIE  KOHTAKTbl, CTeneHb
3awmThl P65, npuMeHAeTcA AnA TMNOB BXoda:
Pt1000, TS (50M, 100, Pt100).

TexHu4eckue XapaKTepuUCTuKn

bnaroaapa NoBbILLEHHOM TOYHOCTU M3MepUTENeN,
NOrpeLUHOCTb M3MepPeHKA TeMnepaTypbl onpee-
NAETCA B OCHOBHOM MO/K/IOYAEMbIM [1AaTYMKOM.
TakuM 06pasoM, U3MepuTenn MoryT pabotathb C
HECKOMbKMMM aTuvkamu. [pu HeobxogmMocTy
MOHO MPOBECTV I0CTUPOBKY M3MEPUTENA C KOH-
KpeTHbIM [aT4MKOM B HE0OX0[MMOM [Marna3oHe
13MepAeMbIX Temnepatyp. lpu 3T0M 3aBoAcKue
HaCTPOIKWM M3MepUTENA 0CTAINTCA HEM3MEHHbBIMU.

L2 — nnockuit, [BYXKOHTAKTHBIA COEAMHWTENb
LA TepMonap TMa MUHW: 3eMeHbIN, HeNTbii —
ANATVNa BXofia K, opaHrkeBbI — 1A TMNna BXoAa
SR (TNN(S), TNN(R)).

C “3MepuTENAMM Npe/araeTcs LWMPOKMIA accop-
TVMEHT [aT4/KoB, MO3BOMAIOLUMX MPOBOAUTL
KOHTPOJTb PA3INYHbIX 0O HEKTOB.

C wv3MepuTensAMM npefnaraetcA Habop coe-
OVHUTENbHBIX M YIIMHATENBHLIX  Kabene,
MO3BONAIOLLMX MOAKMIOYATL K M3MEPUTENIO CTa-
LIMOHAPHO YCTaHOBMEHHbIE [aTuMKKM, a TaKwe
YBEeMUMBATb ANMHY Kabensa fatumKa.

L3 — nnocKuiA, TPEXKOHTAKTHbIA CoemuHUTENb
IR TepMOCOMNpOTVBIIEHWIA,  Genoro UBeTa, [jiA
Tmnos Bxogos: Pt1000, TS (50M, 1001, Pt100).

Tabnuua 1. YcnosHoe 0603HayeHue npunbopa, COOTBETCTBYIOLLME EMY TUMbI BXOAA, AMaNa30Hbl U3MepEeHUI
TeMnepaTypbl, Npefenbl 4oNycKaeMomn abcomioTHOM 0CHOBHOWM NMOTPELLHOCTM

Npepensl gonyckaeMom
YcnosHoe [nanasoH ~ o Tun KoHcTpyKTHBHOE
Tun Bxoga o abCcoI0THOM OCHOBHOM
obo3HaueHune n3Mepehus, °C o coeavHuTens WcnonHeHue
norpeuHocty, °C
1 Pt1000 -200...+800 +(0,2+0,001T*) Rumm L3
1 IT-8-Pt/Tc G1 wnm 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 -
MporpaMMKpyembiii
50M -100...+200
1 +(0,2+0,001T%) Rumm L3
3 IT-8-TS/Tc 100 -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
MPOrpamMMUPyeMBbIN
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 G6é
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 norpeLHocTb NpUbopa, Bbi3BaHHaA M3MEHEHMEM TeMMepaTypbl OKPYHKaloLLIe cpebl B paboyeM AyanasoHe 0T HOMUHaSb-
Horo 3HaveHua nitoc 20 °C — He 6onee +(0,1+0,0006T) °C Ha Karasle 10 °C M3MeHeHVA TeMMepaTypbl OKPYHHaloLLEN cpeabl.

V207777 i

KOHTPOJIbHO-U3IMEPUTESIbHbLIE [TPUEOPLI U ABTOMATUKA



N3MEPWTENI / MOPTATUBHBIE LIN®POBBIE N3MEPUTENA

Pa3peLualoLLan crnocobHocTb npubopa: CepBuCHbIE ByHKLMK

a) ANA KaHana ¢ Trom Bxofa — Pt, TS: « 3anoMMHaHWe MaKCUMarbHOr0, MUHUMATBHOMO 3Ha4eHNI;

+ B /manasoHe ot MuHyc 200 ao muryc 100°C - 1,0°C; « 3ByKOBaA, CBETOBaA CUrHaNM3aLA 0 BbIXOAE 3a 3afaHHbIN Nopor;
+ B AManasoxe ot MuHyc 99,9 o nimioc 800°C - 0,1°C; + B03MOMHOCTb KOPPEKTMPOBKM CABMA 1 HAaK/MOHA XapaKTePUCTUKM;

6) A Kanana ¢ TnoM Bxona — K, SR: + ABTOMaTM4ecKoe OTK/oYeHne NuTaHmA Yepes 1...60 MuH.;

« B anasore ot Mukyc 50,0 710 nioc 999.9°C - 0,1°C; + [lnarHoctuka COCTORHMA 371EMEHTOB MUTaHIA;

« B guanasone o nioc 1000 g0 e 1700°C — 1,0°C. + ABTOMaTUYECKUIA NEPEXOS B IKOHOMUYHBIN PEHUM.

CxeMa nogknioueHus TepMonpeobpasoBartenen conpotusneHus ¢ HCX:
Pt1000 - gByxnpoBogHas;

Pt100, 50M, 100I1 - TpexnpoBogHas.

Bpemsa HenpepbiBHOI paboTbl 0 CMeHbI 3neMeHTa nuTaHuA +2004.

TCM(I'I)r—H)SX—X—X—X—X—X—X

YcnoBHoe 0603HaYeHue TepMo-
o yCroBHOe 0603HaueHve TepMonpeobpasosarens
npeo6paaoBaTeneM COMnpoTuBIEeHNA B COOTBETCTBUM C TabmLieit 1

nna [T-8: HCX (50M; Pt100; Pt1000; 100M)

AvaMmetp 30HAa, d,MM

LnuHa Kabens, L, M

[fmnana3soH paboumnx Temneparyp, °C

| |
| |
‘ [NMHa 30HAa, £, MM }
| |
| |
| |

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

Tabnuua 2. Tepmonpeobpa3soBateny conpotmenenuna ansa IT-8 ¢ Tunom Bxopa Pt, TS

BHeceHbl B ['0cynapcTBeHHbIN peecTp cpefcTB M3MepPeHun

Iunanasox pa6oyen Temnepatypsi -50... +180 °C i P occmmcmm@enepaummnoN33U7or2D9202r

[nuHa Bpemsa
Cneu. [uametp [nuHa 30HAa,
PucyHok 0603HaueHue Ka6em| peaKuuM
o6o3HaueHune| 3oHaa, MM, d MM, |

°y
‘ b E KIM-BN  RTX-K1dl - 50M Pt100 Pt1000
6CcmpoeHHbIii nozpydicHoli 30 120,0;200,0; 300,0 50
il
[ ! , K11-BB RTX-K1Ad.L 30 50,0; 120,0; 200,0 - 50M Pt100 Pt1000 60,0
BCMPOeHHbIU B030YWHbIL
| - :E 20 1000 50M Pt100 Pt1000 30
‘ 3
L { J_ 65 L
e T 40 120,0; 200,0; 300,0 10:20: 50M Pt100 Pt1000 100M 7,0
KIN-KN  RTX-K1Pd.LL AU '
- ,
==
50 500,0; 800,0 50M Pt100 Pt1000 10001 9,0
L [ . m [ J
¢ KabesieM noapyarcHol ycuneHHsll
=) - 20 100,0 50M Pt100 Pt1000 30
| T s =L
[ 65 [
T TR 5 R AT 40 120,0; 200,0; 300,0 50M Pt100 Pt1000 1000 7,0
| KRR capodiL 10
=
‘ p ! o y B 50 500,0; 800,0 50M Pt100 Pt1000 1000 9.0
: 6enem nozpyaicHol ¢ 2ep o PazvemMom yct
40 7,0
K2-Kn RT.X-K2.X.L 60,0; 80,0; 100,0 1'04;6'0; 50M Pt100 Pt1000 10001
50 ’ 90

Kopnyc 6 8ude 2u/Tb3bl

Knacc gonycka gna 50M - B; Pt100, Pt1000, 1001 - A,B.
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N3MEPUTENW / OPTATUBHBIE LIMOPOBbLIE N3MEPUTESTNA

YcnoBHoe 0603HaueHne TIM.XA(K)-KXX-X-X-X-X-X
o YCr0BHOE 0603Ha4eHe TepMorpeobpasoBaresa )

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

annsa IT-8:

anameTp 3oHga, d,MMm

[NWHa 30HAa, £, MM

pabouuii cnait: U — usonmposaH; H — Hensonuposak;

‘ \
|

\

| |
‘ LOnvHa Kabens, L, M }
‘ \
|

|

|

[nuana3soH paboumx Temneparyp, °C

[manasox

Cneu. [nametp 2 Bpemsa
0603Have- paboyen
e 0603Ha- 30HA3, Temnepa- peaKuuu,
Yyeuue MM, d Typel, C c
{ RTK- 1.0, 20;
I [ ]m Knp oo - - i Ho -40..+800 30
2ubKuli
~| H -40...+800 50
| —, 8= e BT 200,0 4000 -
BCMPOeHHbIl No2pyHcHol " -40..+600 7.0
= Nl RT-
i r, _Eﬁ K1-BB KIAX dl 3,0 200,0 400,0 — H -40...+800 30,0
GCMPOEHHbIL B030yUIHbIT
|
I 1,6 200,0 30
K1-Kn K?II:;[L 2,0 " -50...+800
¢ KabernieM nozpyarcHoli 32 100,05000 5.0
- rm——
( D) RTK-
T — K1-Kno KIPTdLL 32 100,0 300,0 2,0 " -50...+250 10,0
c Kabi nopyicHoli ¢ pmop 'MOGLIM L H a5
NoKpeimueM
RTK-
Kn KIS.L = = 2,0 H -50...+400 60,0
1N0GEPXHOCMHbIL

I'IpM HeobxoaMMoCTK M3MEpPUTENIb MOXET 6ObiTb YKOMM/EKTOBaH YA/TMHUTENIbHLIMU NN COEANHUTEIbHBIMU Kabenamu. Kabenm YOMHUTENbHBIE NPeHasHaqeHb!
[ONA yBENM4eHMA pacCToAHNA OT U3MEPUTENA 10 TepMonpeo6pa3OBaTenH, a TaKke O/1A NCNob30BaHMA BCTPOEHHbIX TepMonpeoﬁpaaoBaTeneDl ncnonHeHnin BI,
BB B KauecTse KabesbHbIX(BbIHOCHBIX). Kabenu coeauHmTenbHble npeaHasHa4eHbl A4 NOAKMIHYEHNA K U3MepUTeio [T-8 BHeLWHWMX TepMonpe06pa3oaaTenel71,
B TOM 4nCrie CTaUMOHapHO YCTaHOBNEHHbIX Ha 0bbeKTe.

Tabnuua 4. Kabenu yonumHutenbHble

KoHcTpyKTUBHOE McnonHeHne [na TepMonpeobpa3oBarenei MnuHa, Kabens, M

CK1-K ] 1,0;2,0;4,0

C1-2 = :{:E COMPOTUB/EHNA 1,0;2,0; 4,0
C2-2 Bt :{j} COMpOTBIIEHNA 10

Tabnuua 5. Kabenu coegeHuTenbHble

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

OK2-K =S

C1-1 E/% [—— COMPOTVBIEHNA 1,0:2,0; 4,0

C2-1 R COMPOTVBAIEHMA 1,0



N3MEPWTENI / MOPTATUBHBIE LIN®POBBIE N3MEPUTENA

2.1.4 Turpometp IT-8-RHT

Ivrpometp IT-8—RHT npepHa3HayeH ana n3MepeHMA OTHOCUTENBHOM BNAXHOCTV BO3MyXa M TeMMepaTypbl B ¥MbIX, NPOM3BOA-
CTBEHHbIX, CKNafICKUX MOMELLEHUAX, @ TaKKe Ha OTKpPbITOM Bo3ayxe (CBoboAHOM aTMocdepe) C BO3MOXHOCTLI0 OHOBPEMEHHOIO
13MepeHA TeMNepaTypbl pasiyHbIX 06LEKTOB B LUMPOKOM AManasoHe U C BbICOKOM TOYHOCTBIO.

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

2 — HOpPMaJlbHOM TOYHOCTH

Y Y P T

+ LLInpokwit Amana3oH TemrepaTypbl 3KCryaTaumm
-40°C...+55°C;

+ [lononHMTENbHBIA AaT4MK TeMNepaTypbl;
+ Bricokan To4HoCTb M3Meperus;

+ Huskan [0NO/HUTENbHAA TeMnepaTypHana norpeLd-
HOCTb;

+ ApKui 60MbLLIOI CBETOANOAHBIN MHAMKATOP;

+ Bo3morKHOCTb N0Ib30BaTE IbCKOM I0CTUPOBKM be3 ygrometer
HapyLUEeHWA 3aBOACKOM HACTPOMKY;

+ [pOYHBIN, FrepMETUYHBIN, C NPOPE3VHEHHBIMY BKa-
[ObILLAMV Kopryc.

OnucaHure npubopa

OTAnMuNTENbHOM 0COBEHHOCTBIO HOBOMO TEPMOMETpa — MUrpoMe-
Tpa noptatieHoro [T-8-RHT oT 60nbLUMHCTBA aHanoroB ABAAETCA
Hanuume gononHuTtensHoro Bxoda ¢ HCX Pt1000 gnA uamepenwn
Temnepatypbl B LUMPOKOM [Mana3oHe M C BbICOKOW TOYHOCTBIO.
[atumK TemnepaTypbl BXOAMT B KOMMMEKT nocTaBku. [lpu Heob-
XOOMMOCTM MOMHO 3aKa3aTb [AaTuvK Temrepatypbl  [pyroro
KOHCTPYKTVBHOIO MCMOMHEHWA.

B KOMMMEKT noctaBKM Npubopa BXOAWT COBAMHUTENbHBIA Kabemb
No3BONAIOLLMIA pean130BbIBaTh 1Ba Bap1aHTa UCMONHeHWA npubopa:
CO BCTPOEHHLIM NPe0bpa3oBaTesieM 1 C BbIHOCHBIM Npeobpa3oBarte-
NIEM TeMrepaTyphbl ¥ BaHHOCTL.

CepBucHble ¢pyHKUmM IT-8-RHT

+ [lepepacyeT M3MepeHHbIX 3HAYEHMI OTHOCKTENBHOM BNAHHOCTY
V1 TemMnepaTypbl B TEMMepaTypy ToUKM pockl. [laHHbIi napameTp
ABNAETCA CMPaBOYHbIM;

+ 3anoMm1HaHMe MakcMasbHOr0, MUHUMATBLHOIO 3HAYEHWI;

« 3BYKOBaA, CBETOBAA CUrHaNM3aLWA 0 BbIXOME 3a 3a[JaHHbIA Nopor;
+ B03MOMHOCTb KOPPEKTUPOBKM CABMIA M HAKMOHA XapaKTepPUCTUKYA;
« ABTOMaTW4eCKoe 0TK/IoYeHMe niTaHuA Yepes 1...60 MuH,;

« [lnarHocT1Ka COCTOAHWA 3MEMEHTOB NUTaHNS;

+ ABTOMATWMYECKWMI NEPEX0[] B SIKOHOMUYHBIN PEXMM;

+ B03MOXKHOCTb NOAKMIOYEHNA K MPUOOPY BHELLIHMX
natumkos ¢ HCX Pt1000.
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N3MEPUTENW / OPTATUBHBIE LIMOPOBbLIE N3MEPUTESTNA

TexHu4eckue XapaKTepUCTUKN

2 kaHana (1 - u3aMepeHue OTHOCUTENLHOM BNAHOCTU 1 TeMMepaTypbl,

KonmyecTBo KaHanoB 13MepeHun
USSR ek ITE S 2 - “3MepeHyie TeMnepaTyphb)

1 KaHan: oTH. BnarkHocTy — 0,1%; Temnepartypsl — 0,1°C
Paspewiaiowan criocobHocte 2 Katan: -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 TeMniepaTypbi: He 6oniee 5 Mtk

1 kaHan: 10 cek.

Bpemsa 06HOBMEHNA NMOKAa3aHW Ha MHOMKAT
pems 06HoBe! 0Ka3a a VHAVKaTope 2 kaHan: 1 cek.

[ntaHne yeTblpe 3nemeHTa TMna AAA HanpakeHveM 1,58
Temneparypa aKcnyaraumm -40...+55 °C
BpeMsa HenpepblBHOM paboThl A0 CMEHbI 3N1EMEHTOB MUTaHWA 00200 4.

06o3HaueHme npubopa no [lnana3soH namepAeMon BeIMYMUHbI /Npeaenbl AonyCKaeMoi abcoioTHOM NOrpeLHoCTy
TO4HOCTH U3MepeHnA 1-blif KaHan: OTH. BNAXKHOCTb, % 1-bil KaHan: TeMnepartypa, °C 2-blif KaHan: Temneparypa, °C

IT—8-RHT-1 DT 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 parwa Temnepatypsi)
800..980/ 45

T* — TeMnepatypa KoHTponmpyemoi cpedbl, °C.

Mpu Mcrnonb3oBaHUK Npeobpa3oBaTens TeMnepaTypbl ¥ BNaXHOCTU 6e3 YOIMHUTENBHOMO Kabena auanasoH M3MepsaeMoit Temnepartypel
no |-My KaHany He MoXeT bbITb GorbLLe [K1anasoHa TeMnepaTypbl SKCnNyaTaumm Npuoopa.

[prMeyaHua:

1. InanasoH M3MepeHnA TeMmrepatypbl rMrpoMeTpa Mo BTOPOMY 3. [lonofHUTeNbHAaA MOTPELLHOCTs BTOPOrD KaHana rurpoMetpa,
KaHarny ¢ TepMoripeobpasoBaresiem paseH obriacTit nepeceveHuA Bbl3BaHHaA M3MeHeHMEM TeMnepaTypbl OKPYHKaloLlen cpedbl B
[Mana3oHoB M3MepeHNA r1rpoMeTpa 1 TepMoripeobpasosaren, a paboyeM aManasoHe OT HOMUHaNbHOMO 3HaueHuA niloc 20°C — He

CyMMapHaA a@comomaﬂ MOrPeLUHOCTb paBHa CymMe abcomioTHbIX — Gonee: +(0,1+0,0006T)°C Ha Kamaple 10°C M3MeHeHuA TemnepaTypbl
MOrpeLUHOCTEN MrpOMETpa M TepMonpeobpasoBaTens. OKpyHKaloLLLel cpefbl.

2.C Uerbio yMeHbLLEHUA CYMMapHOM MOrPeLUHOCTV TUrpoOMeTpa U 4, peobpa3oBarenb TeMMepaTypbi M BIarHOCTV ABNIAETCA B3aMO3a-
TepMonpeobpa3oBaTens B NPMOOPe MMEETCA BO3MOMKHOCTb I0CTU-  MeHAEMBIM.

POBKV 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 TeMnepaTypbl -50..+180°C
[lnameTp MoHTaHOM Yactu, d, MM 2,0
[nvHa MoHTaMHoM YacTu, |, MM 100

Knacc ponycka B — [+(0,30+0,005 x | t 1], roe t — n3mepsaeMan Temnepatypa, °C.
[nnHa npricoeamHUTENBHOMO Kabena — 2,0 M.

] 8 t?:)ﬂ E-EHET ©  KOHTPOIILHO-UIMEPHTENLHBIE IPHEOPbI M ABTOMATHKA



2.1.5 MynbtMmetp IT-8-RUT npeum3noHHbIA OBYXKaHasbHbIN

MynbTMMeTp npeaHa3HayeH AN U3MepeHus:

* HamnpAMeHUs NOCTOAHHOIO TOKa;

* COMpPOTUB/IEHWA MOCTOAHHOMY TOKY;

« Temnepatypbl N0 CUrHajy TepMOMeTpa
COMpOTUBIEHNS;

* Temnepatypbl N0 CUrHay npeobpasoBarens
TePMO3J1eKTPUYECKOTO.

MynbTUMETp MOMKET UCMO/b30BaTbCA [/ KOHTPONIA TEPMOMETPOB COMPOTUB-
NEHWA 1 Npeobpa3oBaTenielt TepMO3EKTPUYECKMX MPU UX NPOU3BOACTBE W
3KCMNyaTaumnm, AnA N3MepeHnaX CBEPXMaJIblX HaMpAXKEHWIA NMOCTOAHHOMO TOKa
11 COMPOTMBIIEHUI MOCTOAHHOMY TORY, [N1A U3MEPEHUA TEMMepaTyphbl C BLICOKOM
TOYHOCTbIO. Bnarofapa NpoYHOMy repMeTUYHOMY KOpMyCy M HU3KOW BeMUMHE
[OMOJTHUTENBHOI TeMMEpaTypHOiA MOTPELUHOCTH MYNBTUMETP MOXET UCTOSTb-
30BaTbCA KaK B JTab0PaTOpHbIX, TaK U B MOMEBbIX YC0BUSX.

« [1Ba He3aBUCMMBIX KaHana U3mMepeHua

+ LLIMpoKunit ananasoH M3MepeHmiA Mpy BbICOKOM TOYHOCTM

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

Onucanue npubopa

Mpunbop uMeeT aBa He3aBMCUMBbIX KaHana U3MepeHus:

I-1 KaHan npegHasHadeH ANA U3MepeHVA 3NEKTPUYECKOro COMPOTUBIEHNA 1
TeMrepaTypbl N0 YETLIPEXMPOBOAHOM CXeMe COeAVHEHVA 1 CHAbXeEH KpyriibiM
repMETUYHBIM COBLMHWTENEM, PaCrONOMEHHBIM B HVMHEN YacTW Kopryca; B
KayecTBe MepBMYHbIX MpeobpasoBaTenei TemnepaTypbl UCMoNb3yloTCA TepMo-
npeobpasosatenv conpotusnenna ¢ HCX B cootBetctBum ¢ MOCT 6651-2009:
50M; 100r1; Pt100; Pt1000.

11— KaHan npeHasHaveH 1A 3MePEHNA 3N1EKTPUHECKOTO HAMPAMEHNA 1 TeM-
nepaTypbl ¥ CHabKeH MI0CKM 2—X KOHTAKTHBIM COEAMHUTESNEM, PACTIONOHEHHBIM
B BEpXHEI YacTv Kopnyca npubopa. B kadecTse nepBuuHbIx npeobpasoBarteneit
TemrepaTypbl 1Crosb3yloTcA npeobpasoBatenn TepMoanekTpuyeckie ¢ HCX B
cootsetctBum ¢ [OCT P 8.585-2001 — XA(K); TIN(S); TNM(R).

Ha umdpoBoit MHavKaTop Npubopa BHIBOAUTCA M3MEPEHHOE 3HAYEHWE C 0HOM0
BbI6PAHHOIO KaHana, MepexIioyeHr e MesIy KaHanammy OCyLLIECTBIAETCA Hara-
TVIEM COOTBETCTBYIOLLIE KHOMKM Ha KNaByaType nprbopa.

Ona M3MEpPEeHNA HanpAXeHnAa 1 CONpoTMBEHNUA MYNBTUMETP KOMMNEKTYETCA
cneuynanbHbiIMK - COeOUHUTENAMU. TepMOMeprl COnpoTMBNEHNA U npeo6pa3o—
BaTe/I TEPMO3JIEKTPUYECKME B KOMIJIEKT MOCTAaBKN MYJNIbTUMETPA HE BXOOAT U
3aKa3bIBalOTCA OTAESBHO.
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N3MEPUTENW / OPTATUBHBIE LIMOPOBbLIE N3MEPUTESTNA

CepsucHble ¢pyHKUmM IT-8-RUT

+ 3anoMm1HaHMe MaKCMMasbHOro, MUHM- + JIMarHoCT1Ka COCTOSHMA 37IEMEHTOB
MaJIbHOM0 3Ha4eHWI; MUTaHNA,

. 3BYHOBaFI, CBETOBaA CUrHanm3auma o + ABTOMaTUYECKMIA rnepexon B 3KOHOMMYHBIN
BbIX0A€ 3a 33[aHHbIN nopor; pPeHXMM.

+ B03MOKHOCTb KOPPEKTUPOBKM CABUIa
HaK/10Ha XapaKTepUCTUKYA;

ABTOMAaTUYECKOE OTHSTIOHEHNE MUTAHUA
vepe3 1...60 MUH,;

TexHu4eckme XapaKkTepUCTUKn

[lnanasoH u3MepaeMoN BeMUMHBI M Npeaentl
HaumeHoBaHMe n3MepAeMoro napaMeTpa AonycKaeMoii a6ConloTHOM norpewHocT! [vcKpeTHocTb oTcueTa (paspeLuenue)

3neKTpuyecKoe conpotuenerme, OM 0...2800 +(0,005+0,0003R*) - no 160 - 0,001; cabiwe 160 - 0,01

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

-100...+200 (50M)
Temnenanyoa. °C -200...+800 (1001; Pt100) B 01
parypa, -200...+500 (Pt1000) '
+(0,2+0,0001T*)
o -50...+1700 (TAN(S); TNM(R))
Temnepatypa, °C - +(05+0,0005T) 0,1
* — 3MepAeMas BelMUMHa
3neKTpOnMTaHMe Nprbopa OCYLLIECTBIAETCA OT YeTbIPEX NIEMEHTOB NMTaHWA Tna AAA HoMUHanbHBIM HampsxeHreM 1,5 B vmn 1,2 B.

TepMonpeobpa3osarenb conpotuenenna (Pt100) gna IT-8-RUT

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

Yeprex ‘

{ 65 , ]
[lnanasoH n3mepsaeMoit TeMneparyphl -50..+180°C
[lnameTp MoHTaKHoM Yacty, d, MM 2,0
[1nvHa MoHTaMHoM YacTu, |, MM 100

Knacc ponycka B — [+(0,30+0,005 x | t 1], roe t — n3mepsaeMan Temnepatypa, °C.

2 U t?:)ﬂ E-EHET ©  KOHTPOIILHO-UIMEPHTENLHBIE IPHEOPbI M ABTOMATHKA



WN3MEPUTENN / NOPTATVBHBIE LINOPOBBLIE U3MEPUTE

2.1.6 TepmoMeTp RELSIB WT51
(c nepenayen gaHHbIX no Bluetooth 4.0)

Tepmometp RELSIB WT51 npegHasHaueH Ana U3MepeHuaA TeMnepartyphbl BoAbl, BO3[yXa, HearpeccuBHbIX MOKOCTEN U ra3oB, a TaKke
ChINMYYMX U NIACTUYHBIX BELLECTB. TePMOMETP MOMKET UCNofb30BaTheA Kak B HAW, Ha npoMbiwuneHHoM npeanpuatim, HKX, cenbckom
X03AMCTBE, TaK U B JOMALLHMX YCI0BUAX. 3T0 MAeanbHbIV Npubop yueHoro, MHkeHepa, K MoBLa, MeTpoiora, 3HepreTuKa.

ToyHocTb o1 £0,2°C

+ PaclwmpenHbn gnanasoH uMepenma: -40...+125°C
PacctoAHve nepedaym aaHHbIx: [0 50 M

YCcTaHOBKa BEPXHEr0 1 HUXKHEr0 NOpora CUrHanmu3aumm
Pe3ynbTathl M3MepeHuA B BUAE TabauL 1 rpaduKos

« ApxvBMpOBaHWe ¥ OTNpaBKa No 3/1.No4Te

+ WHTepdenic nepenaun aaHbix Bluetooth 4.0

IneKTpoHHbI TepMomeTp RELSIB WT51 no3BonAeT He TofbKo
V3MepATb TeMMepaTypy B LLIMPOKOM [Mana3oHe, Ho 1 UCTofb-
3yeT BCe BO3MOMHOCTV COBPEMEHHBIX MOBUIBHBIX YCTPOICTB.
/13vepeHHble  MOKa3aHMA TemnepaTypbl NepefaioTcA Mo
Bluetooth 4.0 Ha cMapThoH WM NaHLLET Ha paccToaHue Ao 50
M, Fle OHU MOryT ObITb aTOGparKeHs! B Biae Undp C 1 F n tem-
MepaTypHON LLIKasbl UMK B BUAE rpaduKa, a TakrKe coxpaHeHbl
B apXvIBe 3MepeHUIA UM 0TMPaB/EHb! M0 3/IEKTPOHHOM MoyTe.
Bo3amorkHo nogkmiodermre o 3.6 TePMOMETPOB K OOHOMY
MOBWIBHOMY YCTPOCTBY. [11A KpenneHwA Ha CTeHy UCMOfb-
3yeTcA CneLmanbHbIA KPOHLLTEIH, ANA NEPEHOCKW — YO0BHbIN
CTUNbHBIV GYTAAP. [nA MOHWUTOPUHIa TeMnepaTypbl NpeaycMo-
TPEHO 3afiaHne BEpPXHEN W HUMKHeV rpaHiiLibl TeMnepaTypHoro
AvanasoHa, Npu BbIX0Ae 3a KOTOpbIV cpabaTbiBaeT 3BYKOBaA
BMOpOCUTHaNM3aLMA.

C TepmMomeTpoM nocTaBniAeTcA
yOOBHbINA YeXon 41A HOLLEHA
B KapMaHe.

KpoHLUTeiH-yexon ana
TepmomeTpoB RELSIB WT5X
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N3MEPUTENW / OPTATUBHBIE LIMOPOBbLIE N3MEPUTESTNA

TexHu4eckme XapPaKTePUCTURKU

[nanasoH n3mepeHus, °C
lMpepensl abconioTHoM norpeLuHocTH, °C

lepvoz nepefayy faHHbIX:
Temnepatypa xpaHeHud,°C

PacctoAHne nepefadn AaHHbIX, M:

MaKc1MansHoe Konm4yecTso TepMOMeTPOB, 0AHOBPEMEHHO paﬁOTGIOLLl,VIX ©

0[JHUM YCTPOICTBOM
['epMeTMYHOCTL:
[abapuTHble pa3Mepsl (LU X [ X B), He bonee:

Macca, He bonee, T:
YcnoBua aKkcnnyaTaumm:

MOLLHOCTb 3M1EKTPOMArHUTHOO 3ly4eHuA, He bonee:
BpeM# HenpepbIBHOM paboTbl 0T 0AHOTO 3/1IEMEHTA MUTaHMA:
3neMeHT MuTaHms:

WHTepdelic nepenayn aaHHbIx:

OﬂepaLll/IOHHaH c1cTeEMa MoBUNBbHOMO anJ’IOH-(EHVIH, BEPCUA, HE HUHKE:

Martepwvan 30Haa

[abapuTHble pa3Mepl, He bonee, MM:

— Kopryc TepMoMeTpa
— 30HA

Mo6unbHble NpunoxKeHna i

THERMOMETER RELSIB

THERMOMETER SMART FAMILY

COKpaTUTL BPEMSA M3MepeHNA A0 1...2 MUHYT.

OtobparkeHue TeKyLLei TemnepaTypbl 0OHOBPEMEHHO OT 3...6 TepMOMETPOB,
MWHUMaIBHOV 1 MaKCUMarbHOV TeMMepaTypbl C Havana U3MepeHund, UHOVKa-
umA Temnepatypsl B C 1 F, curHanmusauma o Beixofde TeMnepaTypbl 3@ HAKHUIA
UNV BEPXHWI MOPOr, MOHUTOPVHI TEMMepPaTypbl C NMPeACTaBneHneM AaHHbIX B
BMe rpaduKa, apx1BMpoBaHMe AaHHbIX B BUAEe Galinos.

[JononnutensHo K ¢yHKumAM TMpunorenna THERMOMETER RELSIB pobas-
NleHa BO3MOXKHOCTb M3MepeHuA TeMrepaTypbl Tea ¢ 0TobparKeHeM TeKyLLen
TeMnepaTypbl, MaKCUManbHOM TeMnepaTypbl C Ha4arna M3MepeHus, NpeacKasbl-
BaeMoM TeMnepaTypbl, KOTopaA PaccyMTLIBAETCA MaTeMaTYeCKyt U NM03BoNIAET

-40..+125
ot +30,0 go +45,0 +0,2
ot -10,0 no +70,0 £0,5
ot -40,0 no -10,0 +0,7
ot +70,0 no +125,0 +0,7
1 cek

ot -20 no +60

1o 50
3.6

IP 54
28 MM x 125 MM X 12 MM
50

-30...+50°C, no 95% otH. BA1.,
84,0...106,7 kMa at™. naen.

4 nibm (2,5 MBT)

6 MecALEeB

CR2032

Bluetooth 4.0 (Bluetooth Low Energy)
i0S v7.1 n Bblwwe, Android 4.3 1 BblLLe

CTasnb HeprkaBeloLlan nuiiesas 12X18H10T

AnvHa — 76,0; wipuHa — 28,0; rybuna — 12,0;
avametp — 3,0; anvHa — 86,0; 200,0%; 300,0¢




2.2 CraumoHapHble LndpoBble U3MepuUTeNu
2.2.1 VIaMepuTenb TeMnepatypbl WecTUKaHanbHbin UT6-6

M3meputens TeMnepatypbl UT6-6 npuMeHAETCA B MLLEBOI MPOMBILLIEHHOCTH, CENIbCKOM M KOMMYHaNIbHOM X03ACTBaX, B MaLUMHO-
CTPOEHWM, Ha Hene3HOO0POHKHOM TPAHCMOPTE M APYrvX OTPACAX NPOMBILLIEHHOCTH.

NT6-6. X

50M N BXOfA
XK(L)

+ LLlectb KaHanoB M3MepeHuA
+ ABTOMaTWYECKMI UM PYYHOM OMPOC KaHanoB
MpocToi 1 ygobHeI B paboTe

OnucaHue npubopa

3mepuTens Temnepatypbl LMGPOBOM LLIECTUKaHAbHbIN
NT6—6 npenHasHaueH [OnA M3MepPeHUA Temreparypbl
TBep/blX, ra3006pasHblX, HMUOKMX U CbiNy4nx Cped W

MeTanin4eckmnx FIOBerHOCTelZ nT. 0.

TexHu4eckme XapPaKTepPUCTUKRKU

KonunuectBo 13mepuTenbHbIX KaHanoB

Tvin Bxopa

[lnanasoH n3mepaemMoi TeMnepaTypbl:

-50M

- XK(L)

PaspeLuaioLLias cnocobHocTb:

- 50M

- XK(L)

lpegen nonyckaeMoit abcomioTHOM NOrpeLLHOCTH:
- 50M

- XK(L)

loTpebnAeman MoLLHOCTb

[ntaHne

BpemA ycTaHoBneHwA paboyero pexuma
CpenHuin CpoK CryHobl

[abapuTHble pa3Mepsl Kopryca LU 1

CreneHb 3aLLmTbI KOprlyca co CTOPOHbI NepeaHen NaHenu
Macca

Knumartnyeckoe ncnonHeHne

TeMnepatypa aKcmyataumm

Katanor npoaykuwmn 2018

6
50M, XK(L)

-30..+160 °C
-50..+750 °C

B —
oN

o
oo

3

+1,0°C
+(2+0,005t)°C

He 6onee 4,5 BA

220B +10-15%, 50 'y
He boree 3 cex.

3 ropa

96x48x100 Mm

IP54

He 6onee 0,4 Kr

YX/13.1 no FOCT 1515069
+5..455 °C
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2.2.2 Wnagmkatop TokoBbix curHanos UTC 4-20

WHavkatop UTC 4-20 npepHasHaueH 1A KOHTPOMA PasfMyHbIX TEXHOOrMYECKMX MPOM3BOLCTBEHHBIX MPOLLECCOB, NyTeM npeobpa-
30BaHWA curHana 4... 20 MA B ¢pu3nyeckyto BenMumHy (TeMneparypy, AaBNieHWe, OTHOCUTESTbHYIO BIIaHHOCTb) U ee 0TobparKeHue Ha

LMGPOBOM MHAVKATOpE.

« OTobparkeHmne Ha ¥/K MHAMKaTope
13MepPAEMON BENIMYMHBI C PAa3MEPHOCTHIO

MacuwTabupoBaHue
Bbicokad To4HOCTb
["epMeTUYHBIN Kopnyc
lMpocTan HacTpoliKa

« [lBa kaHana vHAVKaumm

OnucaHue npubopa

MHavkaTop cvrHanoB Toka MTC 4-20 npeaHasHayeH ans oTobparke-
HMA curHanos 4.20 MA B BbIXOOHbIX LieNAX AaTYMKOB B eOuHMLax
dM3MYECKOM BEMMUMHBI.

WTC 4-20 n3rotoBneH B repMeTUHHOM KOpryCe, MMeloLLEeM [1Ba repMo-
BBOAA 4114 BBOAA U BbIBOAA NUHWM 4...20 MA.

WHAMKaTop CVrHanoB TOKa He UMEET OTAENbHOM NMUTaHWA U «MkTa-
eTcA» C NMHUK 4..20 MA. «Pa3opBuTex 3neKTpuyeckyio Lenb 4...20 MA
C JaT4MKOB B MeCTe YCTaHOBKM MHAMKaTopa. CHuMumTe KpbiluKy ¢ UTC
4-20. ToKN04MTE KOHLIbI LIEMK K KneMmam nprbopa. YcTaHoBuTe npu
MOMOLLV [BYX KHOMOK Pa3MepHOCTM 1A KaXKA0ro KaHana OTAesbHO,
Hanpumep: °C 1 RHY%; aranasoH MHAMLMPYEMbIX BENMYMH, HanpyUMep
ana nepsoro Kaana: 0...120 °C, ana sToporo kaHana 0...100 RHY%; rny-
BUHY GWLTPa W, MU HEOBXOAMMOCTH, NPOM3BEAMTE ICTVPOBKY MO
KarKOoMy KaHany.

TexHWUYeCKMe XapaKTepUCTMKM

,D,Vlal'la30H HanpAxHeHnA NUTaHnA
KonuuectBo KaHanoB 13MepeHuA
Tvn BXxoga

lMorpeLuHocTb MpeobpasoBaHmA
[lManasoH MHOMUMPYEMbIX 3Ha4eHUIA
Bpem# onpoca KaHana
MotpebnAeman MoLLHOCTb
[abapuTHble pa3Mepbl Kopryca
Temneparypa aKkcnyaraumm

Macca

HHdukamop
MOKOBkIX CUZHAN08

WUTC 4-20

5..36B

2

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

0,2Br
90x55x25 MM
+5...+550C

He 6onee 0,18 Kr

V207777 i

KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI # ABTOMATUKA
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2.2.3 W3MepuTtenu BnarkHocTn 1 TeMnepatypel UBUT-M

N3meputenu MBUT-M npepHasHaueHbl 4ns U3MEpEHUs OTHOCUTENbHOM BNIaHOCTW U TeMriepaTypbl BO3AyXa M HearpeccuBHbIX
ra3oB B MPOM3BOLCTBEHHbIX, CKNNAACKMX M ObITOBLIX MOMELLEHUAX, @ Takke B cBoboaHoi atMocdepe. MBUT-M BHeceHbl B oc.
PeecTp CpeficTB M3MEPEHMUI, a 3HAYMT, MOTYT UCMOMb30BaTLCA B Cepax roc. perynnpoBaHuA.

NBUT-M.XXXX.X

. B3anMo3aMeHAeMbI YyBCTBUTESbHBIN
e 9 S T
Bbicokan TouHOCTb 13MepeHus;
Bbicokan cTabunbHOCTb NOKa3aHwii;
ApKuI CBETOAMOAHDBIN MHAVKATOP;
BCTpoeHHbI MUKpOHarpeBaTesb YyB-

E - undposoi Boixon Ethernet

1 - noBblLEHHAA TOYHOCTb MCroJIHeHWe Mo TO4HOCTU
2 - HOpMarbHasa TOYHOCTb

P — [IBYXNO3WLMOHHbIN perynsTop (Tonbko ana RS u E) PN HTENHEX Ol CTBWTENbHOrO 3/1EMEHTa [N1A 3aLLWTLI OT

A — 3NeKTPOHHbIV apxuB (TofbKo anA E) ROHAEHCALWKX BNaru;

N - /K vHaukatop (Tonbko anA E) + PaclmpeHHbIn grManasoH TeMnepaTypbl
» aKcnnyaTaumm;

HI - HACTEHHBI CO BCTPOEHHBIM 30HAOM + Pa3nnyHble KOHCTPYKTVBHbIE UCMONHE-

H2 — HacTeHHbIN C BbIHOCHBIM 30HOOM KOHCTpyIVIBHOE MCTonHEHve HHA

K1 — KaHanbHbI 6e3 WwryLepa
K2 — KaHanbHbIM CO LUTYLEepoM
Y —ynnuHbIR

X5-anvHa 3oHpa (K1, K2)
160, 200, 300 mm (K1, K2) W [inHa Kabena (H2)
0,5; 1,0; 2,0 M (H2)

AMeeTcA  LUMPOKWIA  acCOPTUMEHT  KOHCTPYK-
TUBHBIX WCMOJHEHW, Onpefensiolmx o0bnactb
MPUMEHEHWA M3MepuTeneN: ANA UCMOoNb30BaHMA
BHe 3maHuA (Y), ana ycTaHoBKM Ha cTeHy (H1 m
H2), B Bo3myxonpoBoa mnm TepMoKamepy (K1 u
K2).

B wn3meputenax VBUT-M wncnonb3ayiotea pasb-
eMbl, N03BONAIOLLME MOAKMIOYATb WX K BHELLHMM
NVHMAM 63 BCKPbITUA Kopryca W HapyLLeHuA
MIOMOMPOBKM.
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NBAT H1 NBUT H2

) @0

L

=

Onucanue npubopa

B nprbopax VIBAT-M npumeHAoTCA COBPEMEHHBIE BbICO-
KOKa4eCTBeHHbIE CEHCOPbI EMKOCTHOMO TWMa, MMeloLLVe
BbICOKYI0 BPEMEHHYI0 W TeMMepaTypHylo CTabuibHOCTb
napameTpoB. Tun MCMob3yemMoro ceHcopa onpeaenaer
TEXHUYECKVE MapamMeTpbl U Kacc TOYHOCTY mpubopa.
VA3MepuTenm pasnnyatoTcA Mo TMy BbIXOAHOMO CUrHana:

o UBUT-M.T -nBa ToK0BbIX 4...20 MA;
o UBUT-M.RS — updposoin 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. Mprbopsl IBUT-M.RS n UBUT-M.E MoryT BbiTb CHabeHb!
MOflyNeM [ByXMO3WLMOHHOMO PEerynvpoBaHUA C [BYMA BbIXOAHBIMU 3MEKTpO-
MarHUTHbIMK pene. Vsmeputenn VBUT-M.E MoryT “MeTb 0fHY WMAM HECKOMbKO
LOMOSHUTENBHBIX OMUMi: H/K MHOMKATOP, 3NEKTPOHHBINA apXVB, ABYXMO3MLMOH-
HbIA PErynATo.

VIBUT-M mmeeT BCTPOEHHYIO 3alLMTy OT KOHAeHcaumw Bnaru Ha ceHcope. pu
OTHOCWTESIbHOM BRIaKHOCTW Bbllle 95 % aBTOMATW4eCKM BKMIOYAETCA Harpes
MWKpOHarpeBaTeNA CeHcopa, 06ecreuyMBaloLLero MOBbILLEHWE TeMmepaTyphbl
ceHcopa nprMepHo Ha 5 °C BbilLie TemrepaTypbl OKpyKaloLLei cpefbl. [pu 3toM
OTHOCUTENbHAA BNArKHOCTb BOAM3W CEHCOpa YMeHbLUeTCA U MpefoTBpaLlaeTca
KOHAEHCaLWA BRaru.

N2 | OcHoBHoe
JCrionHeHue BbixogHot curHan | [ononHuTeNbHble BO3MOXKHOCTU

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

« CBeToOMoaHbIi MHAMKATOP, MHAMKALMA
TeMMepaTypbl TOYKM POCh

« [lporpamMma KoHMrypaTop ¢ BO3MOMHOCTHIO

paboTkl ¢ AaHHBIMM

Modbus TCP/IP

« DNS knneHt SMTP,POP3,NTP
« [lporpamMma KoHMrypaTop ¢ BO3MOMHOCTHIO

paﬁOTbI C aHHbIMK

V207777 i

P-perynupoBaHme no ABYXMO3WLIYOHHOMY
3aKOHY

P-perynupoBaHye no ABYXMO3MLIMOHHOMY
3aKOHy

A- 371EKTPOHHbIN apx1B

N-/K nHavKaTop

KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI # ABTOMATUKA



N3MEPUTEN / CTALUMOHAPHBIE LUM®POBBLIE U3MEPUTES

TexHu4eckue XapaKTepUCTUKN

OTHOCUTENbHAA BNAHOCTL: 5...95 %

[nanasoH uaMepexua
Temneparypa: -40...+50 °C (H1, Y); -40...+60 °C (H2, K1, K2)

HanpseHne nutaHma 18...36 B (MBUT-M.T); 22...26 B (MBUT-M.RS, BUT-M.E)
TeMnepatypa sKcnyaTauum -40..4+50 °C

CreneHb 3aLLKTHI Kopnyca NepBrYHOro NpeabpasoBatea IP40 (H1, H2, K1, K2); IP43 (Y)

CreneHb 3aLmTLI Kopryca BTOpUYHOro Npecbpasosatens P54

(3NeKTPOHHBIN 6110K)

012 mm, [=160 MM (H1, H2)
[abapuTHble pa3Mepbl NepBMYHOO NpeabpasoBatens @12 mm, [=160, 200, 300 MM (K1, K2)
0100 MM, =100 Mm (Y)

FabapWTHble pa3Mepbl BTOPUYHOrO Npeabpasosatens
(3N1EKTPOHHBIN B0K) 115x65x40 MM

AbconioTHas norpeLwHoCTb B 3aBUCUMOCTHM OT UCMONTHEHUA NO TOYHOCTU U3MEepPEeHUA

Ab6conioTHaA norpewHocTb A6conioTHasA norpewwHocTb
U3MepAeMan Benu4MHa
(MCHOHHEHME 1) (VICI'IOHHEHVIE 2)

OTHocKTeNbHaA BnarHocTb B AnanasoHe 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 VCMOfL30BaTL HABOP AA 0CTH-
POBKM, BIIOYAIOLLMIA B ce6A HAbop onpesesneHHbIx cofel, pachacoBaHHbIX B CrieLMarnbHble eMKOCTY C 3aflaHHbIM Pa3MepoM ropsioBuUHbL. s
KOHTPONA NOrPeLLHOCTV HeobXoAMMO CHATH C 30HAA MepBMYHOMO Mpeobpa3oBaTena Nprbopa 3alLMTHbIA KOMNa4oK, Npy MOMOLLM NMNETKU
CMOYMT COMb B OJHOM 13 EMKOCTEN, HaZIeTb EMKOCTb HA NEPBUYHBIN MpeobpasoBaTeNb BMECTO 3alLyTHOro Konnadka. Yepes 0,5...2,0 vaca B
EMKOCTM ByneT co3faHa onpefeneHHan BNarHOCTb, COOTBETCTBYIOLLAA TabMMYHOMY 3HaHEHUIO.

Mporpamma KoHmrypatop CONFIG-IVIT.EXE

Mporpamma CONFIG-IVIT.EXE pa3melueHa Ha  [porpamma No3BoMAET 3afaTb CETeBOM aapec v MMA Nprbopa, YCTaHOBUTL HEOOXOVMYI0 CKO-
calTe npousBoauTens www.relsib.com, npe-  poctb 0bMeHa 1 nepuog onpoca. [py nomoluy M0 MoXKHO 3adaThb YCTaBKW PerynmpoBaHuA
[0CTaBnAeTcA HeCnnaTHoO M MpedHasHadyeHa /1A npybopa CHabKEeHHOro PerynATOpoOM, OTCAIeMTb COCTOAHME KOHTAKTOB 3/M pefe peryna-
Q1A MOWCKa B CETM W HacTpOMKM npubopoB:  Topa. [pu noMoLuy nporpamMMsl [0 MorHO erko HacTpoWTL Nprbop ¢ BbixodoM Ethernet ans
NBUT-M.RS 1 MBUT-M.E, a Takske anA nony-  paboTbl C apXvBOM W 37IEKTPOHHOM MOYTO.

UeHWA [aHHbIX, BM3yanu3auun WX B Buae

TabnuL, 1 rpadurKoB, SKCMopTa AaHHbIX B GOp-

mare Excel.
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PEFYJIATOPBI A TEPMOCTATBI / TEPMOPETYJIATOPBI 1 TEPMOCTATBI YHUBEPCAJIBHBIE

3. Perynatopbl 1 TepMoCTaThl
3.1 TepMoperynatopbl M TepMOCTaTbl YHUBEPCASIbHbIE
3.1.1 TepMocrTatbl aneKTpoHHble T3-01

Tepmoctatbl T3-01npeacTaBnAT coboi aBTOMaTUYECKME YCTPOMCTBA M NpeHa3HaueHbl 1A TOUHOro MoAAepHKaHUs TemMneparypbl
MyTeM ynpaB/ieHUA HarpeBaTeslbHbIM U 0XauUTeNbHBIM YCTPOMCTBOM 06beKTa KoHTpona. T3-01.[] npegHasHaueH and Ucnonb3o-
BaHWA B ra3006pa3HbIx cpeaax, AnA NofaepHaHuA TeMnepatypebl B LUKadax ynpaBeHya U TeXHosornieckoM obopynosanum. T3-01.11
npeaHasHaueH AnA NofaepHaHnA TeMepaTypbl KUOKKUX U ra3006pasHbIX cpes.

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

- + BbicokadA TOYHOCTb NoaepHKaHmA TeMnepaTypbl
ﬁ‘ ~ Ha DIN-pertvy 4T « [ucrepesunc ot 2°C
— NOrpyHoun KOHCTPYKTWBHOE N
venontetne + LLInpokwmit onanasoH TemnepaTypbl 3KCMyaTaLmm
P —3/Mpene
T — TpaH3ucTop il
C — CUMUCTOP —
-
anaT3-01.0:  -40..+10°C = “
20..+25°C | Arancoos sonarin z "I
0..+50°C -
ana T3-01.1: 0..+50°C
+50...+125°C f‘ l I
2ec10°C | erEpene = "““"“"
i | El
H — HarpeBartenb norvKa pa6otl § !!!!!!!!!!!!
0 — XONOANbHUK

[yIMHa 30Haa (ana T3-01.1M)

pa3mep pe3bbbl WryLepa (ana T3-01.1)

| 30; 60; 120; 250; 500 |
| M16x1,5; 1/4" |

el

OnwucaHue npubopa

3aKOH perynnpoBaHuA — [BYXMO3WLMOHHBIN. 3aaBaeman Nosb30BaTeseM ycTaBKa ¥ BblbpaHHbIi Mpu 3aKase
TepMOCTaTa anroput™ paboTbl (HAarpeB UK oxnaraeHre) 0becreymBaloT BO3MOHKHOCTb YNpaBNeHuA Harpesa-
TeNbHBIMU UMW OXIAAUTENTbHBIMY YCTaHOBKaMU. YCTaBKa 3afjaeTcA Mojb30BaTesieM pyykoi NOTeHLMOMETpa
3MIEKTPOHHOIO TepMocTaTa. VIMeeTcA BCTPOEHHBIN HyBCTBUTENbHbIV 31EMEHT TeMMepaTyphbl.

TexHWUYeCKMe XapaKTepUCTMKM

OcHoBHble AnanasoHbl: -40...+10°C; -20...+25°C +5°C; 0...+50°C

OMONHUTESIbHbIE AManasoHs! (Mo 3aKas): -40...-26°C; -30...-15°C; -25...-10°C;  0..+50°C; +50...+125°C +3°C
ST AT Al S J-116...0°c; Gt T LD 50, Do 19°C; 4104307, +20. 450, +30. 455

l'ucTepesuc (yKasbiBaeTeA Npu 3aKase) 2°C; 10°C 2°C; 10°C

[lnanasoH 3aaaHuA TeMnepaTypbl

CTabunbHOCTL NofAepHHaHuA TemMnepaTypsl

+0,5°C +0,5°C
OTHIIOYEHNA 1 r1CTEpe3uca

T3-01.0.PAC198..242 B;

HanpseHue nuTaHma T3-01.4.CAC 198...242 B; AC 198..242 B
T3-01.4.TDC12..30B
T ——— T3-01.4.P —7,0A npu cos ¢ = 0,6; T3-01.M.P - 5,0 A npu cos @ = 0,6
Py T3-01.4.C-1,0A; T3-01.4.T - 50 MA T3-01.N.C— 1,0 A; T3-01.11.T — 50 MA
[abapuTHble pa3Mepbl Kopryca 65x45x29 MM 50x52x35 MM
Macca He 6onee 0,15 Kr He bonee 0,15 Kr
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PEFYNIATOPEI 1 TEPMOCTATbI / TEPMOPETYJIATOPBI 1 TEPMOCTATHEI YHUBEPCAJTBHBIE

3.1.2 Tepmoperynatopbl Patap-01

TepMoperynaTtopbl Patap-01 npuMeHsiloTcA B Ka4ecTBe BCTPOEHHOIO 610Ka YrpaBsieHy s TENOBbIMU MIEKTPUYECKUMM KOT/IaMK,
BOZIOHArpeBaTeNAMU, 3NEKTPUUECKIMM TEPMOKaMepaMu 1 ApyruMU CUCTEMaMMK.

Patap-01. X

n/m - nonynpoBOHMKOBbIN ™n Bxofa T
XK(L) — TepmonapHblit

OnucaHue npubopa

TepmoperynsaTop Patap-01 npegHasHadeH anA nogaepHaHna TeM-
nepaTypbl. 3aK0H PerynmMpoBaHuA — ABYXMO3WLMOHHBIN. BennuunHa
TCTepe3nCca HeCTKo 3aAaHa.

WN3MepeHue TeMnepaTypbl Npu NOMOLLM JaTUUKOB:

« TepMonpeobpa3soBateneil NoaynpoBoAHMKOBLIX (M/N) ¢ aHano-

[ononHutenbHbIM BXOA [ANA MOAKMOYEHWA AATYMKa YPOBHA,
[L0MONHUTENbHBIX YCTPOVCTB TEMMEPATYPHO 3aLLMThI: TEpPMOpEne,
TEPMOBbIKI0YaTeNe 1 T.4. (B MCMOMHEHMM C TUNOM BXofa n/n)

MpocToit 1 ynobHbI B paboTe
Kpennerwe Ha DIN-peiiky

FATARC- 01

npeobpa3oBartenei TepMo3aneKTpuyeckmx Tvna XK(L)

FOBbIM BbIXO4OM.

TexHWUYeCKMe XapaKTepUCTMKM

] Parap-01.1/n Parap-01.XK(

*

[nanasoH M3MepeHua 1 perynnpoBaHuA TeMneparypbl -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
Hanunuve pononHuTenbHoro Bxofa* + -
Temneparypa aKcnyaraumm +9..+95 °C +9..+95 °C
[abapuTHble pa3mepbl 72x88x54 MM 72x88x54 MM

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

PeryﬂﬂTop PaTap—[H .N/N UMeET [OMONHUTENBHBIN BXOS, HOTOprI;I MOMKHO VCMONb30BaTh [11A A0MOSHUTENBHOM 3aLLMTLI 06beKTa perynmpoBaHna npyn noa-

KMIOYEHNN K PerynAaTopy TepMOBbIKSIIOYaTeNA, AaT4MKa YPOBHA N T.4. HaanMep, Npy NOOKMIOHYEHUN KOHOYKTOMETPMYECKOro AatyMKa YPOBHA N NMOHUKEHUN
YPOBHA MNOKOCTU HUHKE 3a4aHHOr0, NPOUCXOOUT Pa3MblKaHWE KOHTAKTOB pese TepMoperynAaropa. anI MOBbILLEHMM YPOBHA — KOHTAKTbl BHOBb 3aMbIKAIOTCA.
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3.1.3 Tepmoperynatopsl Patap-02, Patap-02M
C NoyyHUBepCasibHbIM BXO4OM

TepMoperynﬂTop NpUMeHAETCA B Ka4yectse 6noKa ynpaeyieHUA TenioBbiIMU 3NIEKTPUYECKUMU KOT/1aMW, BOLOHArpeBatesiAMU,
3JIEKTPUYECKMMU TEPMOKaMepaMU, X0/1I0QUNbHbIMKU arperataMn 1 opyrumMmmn CUCTeMami. TepMoperynﬂTop B HAaCTEHHOM UCMoJIHe-
HUW NPUMEHAETCA B CayHaX, OBOLLEeXpaHUIULLaX, norpeﬁax, VIHI-(yﬁaTOan nT.n.

Patap-02. X-X-X

n/n - nonynpoBoAHMKOBbIN T exeas " ipKA cReToRMORHLIA HAEETOP
m _ TepMOﬂaprM (XA(K), XK(L)) . MHTyVlTVlBHO—ﬂOHHTHaH HaCTpOMKa
« Bricokan TouHoCTb
P —3/Mpene M BIX0a + Bo3MOMKHOCTb CMeLLEeHWA HyNA ¥ HaksloHa be3
T — OMTOTPaH3MCTOp HapyLueHwA tocTupoBky (ana TC n TI)
C — OMTOCUMMMICTOP

+ [1ATb TMNOB NOrMKY BbIXOAHOMO YCTPOMCTBA

a1 — Ha DIN-peiiry

H2 — HacTeHHbIM (ana Patap-02.n/n)
W1 - wmtoBon (96x48 Mm)

W3 - wwmroBon (48x48 Mm)

N Kopnyca

Patap-02M (c yBenuueHbIM TOKOM Harpy3ku)

Patap-02M.TC X-X

P —3/M pene TUN BbIXOAA
T — OMTOTPaH3NCTOP
(o — OnTOCMMMCTOP

a1 — Ha DIN-peiiry

H2 — HACTEHHbIN

W1 - wwmroBon (96x48 Mm)
W3 - wuroBon (48x48 Mm)

™™ Kopnyca

e oo

01 H2 1113
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PEFYNIATOPEI 1 TEPMOCTATbI / TEPMOPETYJIATOPBI 1 TEPMOCTATHEI YHUBEPCAJTBHBIE

OnucaHue npubopa

Patap-02, 02M — MM1KpPONPOLIECCOPHbIA TEPMOPErYNATOP C APKUM CBETOANOAHBIM MHAMKATOPOM.

TepmoperynaAtopsl Patap-02.n/n n Patap-02M.TC nMetoT BONOAHUTENbHBIA BXOS ANA NOOKMIOYEHMA AaT4MKa
YPOBHA, YTO MO3BOJIAET UCTOb30BaTb WX [/1A YrpaBneHnsa paboToii BoLjOHarpeBaTesiel, 31eKTPOKOT/IOB U T.A.

Y perynatopos Patap-02.T11 v Patap-02M.TC el HCX Bx040B nepexnioyatoTcA nporpaMmHo.

TexHu4eckme XapaKTepUCTuKn

-50...+200 °C (50M)

ey B -200..+650 °C (1001

[anasoH U3MepeHuA 1 perynnpoBaHma 04125 °C

TeMmneparypbl -50...+1300 °C (XA(K)) PLI00)
ToYHOCTb M3MepeHuA +2°C +(2+0,003T) °C (+0,5%) +0,15%
. . 1,0 °C: -200...-100 °C
PaspeLuatoLLiad cnocobHOCTb (AMCKPETHOCT) 01°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 (10011, Pt100)
HanprsHeHve nuanua 198..242 B 198..242 B oA 2 )

120...250B nocT. ToKa

3/M pene: 16,0A
npucos =10,

8,0A npu cos = 0,4;
ontocummctop: 200 MA;
onToTpaH3ucTop: 50
MA Npy HanpAXKeHUN

3/m pene: 5,0 A npu cos ¢ > 0,6; ontocymmctop: 200 MA;

AR e G R onToTpaH3ucTop: 50 MA npu HanpAreHnn 5,5...6,5 B

55...6,5B

+ +

COMpOTVIBNIEHWE COMpOTVIBNIEHME
Hanuuve gononxuTenbHoro Bxoga «CyX0ro» AaTymKa «CYXOro» fatymKa
OA NOAKMIOYEHNA AaTUMKa YPOBHA ypoBHA > 300 KOMm, - ypoBHA > 300 KOMm,
(TepmonepeknioyaTena u T.4.) COMpOTVIBNIEHWE COMpOTVIBNIEHME

«BMAXHOr0» AaTuvka «BMAXKHOro» JaTymKa

ypoBHA < 100 KOm yposHA 100 KOm
Twvn Kopnyca:
1 — 72x88x54 Mm + +

H2 — 82x128x63,5 MM
L1 — 96x48x112 MM
L3 — 48x48x112 MM

+ + + o+

1 — HarpeBaTefb, 2 — XONOAWIbHUK, 3 — CUrHANM3aTOP HaX0HAEHNA
B 33jaHHbIX rpaHuLiaX, 4 — cUrHanm3aTop BbIX0Aa 3@ 3afaHHble rpaHuMLbl,
5 — PerKUM MHAMKaLMM TeMMepaTyphbl

[porpaMmupyemMan foruKka paboTsl BbIXOOHOMO
yCTpOWCTBa

3apnaHue cMelLeHnA HYNA U HaKJ10Ha 6e3

- + +
HapyLLEHMA ICTUPOBKM
3af1aHue 3a[epHKI BRIIOUEHNA-BbIKMIOYEHNA . . .
BbIXO[JHOMO YCTPOICTBA
Macca He bonee 0,40 Kr He 6onee 0,40 Kr He bonee 0,40 Kr
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PEMYJIATOPHI A TEPMOCTATbI / TEPMOPETYJTATOPbI 1 TEPMOCTATHI YHUBEPCAJTbHbBIE

3.1.4 Perynatop teMnepatypbl Patap-03.2YB oByxKkaHanbHbIN
C yHMBepCanbHbIMKU BXO4aMU

MpeaHasHayeH AnA U3MEPeHUA U PerynmupoBaHuUA TemrnepaTypbl U Opyrux GU3MHecKUX MapaMeTpoB M MOMKET MPUMEHATLCA Ans
M3MepeHus 1 peryn1poBaH1s TEMNepaTypbl B KaMepe KoM4eHws, Bapku Kosbackl M KOHTPOJIA TeMnepaTypbl BHYTpU 6aToHa Konbachl;
M3MEepeHuns W perynm1poBaHUsA TeMMEepaTypbl U OTHOCUTESIBHOM BIAXKHOCTM B PAacCTOMHOM LUKady Ha Xne6o-6ynouHoM npeanpuaTmn
(Mcnonb30BaHMe MCMXPOMETPUYECKOTO AaTuMKa); M3MEPEHWA 1 PEryIMPOBaHIA TeMMepaTypbl U aBNeHNs B CUCTEME TensocHabwe-
HUA N T. 0.

L
SIS
¥
/e
s
A
/ /
/r
/
+ A3MepeHue 1 perynvpoBaHu1e Temnepa- + OTobparKeHvie 13MepeHHbIX BEIMUMH B + B0o3MOMHOCTb MOAKNIOYEHNA K ABYM
Typbl MW OpYroi Gr3n4ecKom BeMUMHBI HeobXoVMbIX eauHMLIAX (MacLLTabmpo- BX0[aM [1aT4MKOB pa3HbIX TUMOB
Mo [BYM HE3aBMCUMbBIM KaHaraMm 1o BaHue) Viameperue 1 peryiia ;
[LIBYXMO3ULIMOHHOMY 3aKOHY ‘ rY/MIPOBaHIE: 1o OAHOMY
« OtobparkeHye Ha andaBUTHO-LMGHPOBOM KaHany — G13M4YECKOI BENNYMHBI, N0
« PerynupoBsanue no ogHoMy KaHany no HK-gucnnee 0gHOBPEMEHHO 3HaYeHWM [ZPYroMy KaHany — pasHuLibl GU3NHecKnxX
TPEXMO3MLMOHHOMY 3aKOHY (ABe YCTaBKM, N3MepAEMbIX BeIMYMH U BbICTaBNEHHbIX BEJINYMH
[1Ba YCTPOICTBA YrpaBneHus) YCTaBOK

+ Pabota B perkvMe MUNMBONLTMETPA

Kanan Kanan

CETb Tafimepa TepMoperynatapa
Onucanune npm60pa T T 200 ’T_"_‘
TepmoperynaTop Patap-03.2YB numeeT gBa yHMBepcanbHbIX BXofa M ABa KaHana s[a] [ | [ | [1o[11[12[13[14[15
yrpaB/eHyA no ABYXMO3WLMOHHOMY 3aKOHY. TaKe MOXHO peanu30oBaTb TPEXMOo- 50y
3WULMOHHLIA 3aKOH PErynMpoBaHWA MO OLHOMY KaHajy, perynvpoBaHue Mo 2208 L)
pasHuLie CUrHaOB C ABYX BX00B. [prbop MoxKeT paboTaTb CO BCEMM AaT4MKaMK,
VIMEIOLLWMM Ha BbIXOAE YHUGULIMPOBAHHBIN TOKOBBIMA CUrHAN WX CUrHan B Brae
HanNPAMKEHNA 0T HECKOMbKUX MWUAMBONLT. B npubope npeaycMOTpHa BO3MOMK- + 22 .
HOCTb MacLLTab1pOBaHMA CUrHaNa 1 MHAOMKALMA B HEOOX0AMMOW Gr3nyecKom 29 0oLao
BennumnHe. B TepMoperynATope NpyvMeHeH ABYXCTPOUHBIN andaBuTHO-LdPOBON :- Lz LSI | [ 1] EALAEIE
/K MHOMKATOP C NOACBETKOM MOBLILUEHHOM KOHTPACTHOCTU. [loNb30BaTeNbCKui § E| 3 é J; J> (L
WHTEpdEIC 0YeHb NOHATHBI , MOCTPOEH B BUAE MHOMOYPOBHEBOTD MeHio. Tep- g § § Rt Topmo-
MOPEryNATOP MMEET BLICOKYIO To4HOCTb, 0T 0,1 %. MpegycMoTpeHa BO3MOMKHOCTb HEE YPOBHA BIKNIOYaTENs
YMeHbLLEHUA U3MepUTeNbHOr0 Toka [0 0,5 MA npu paboTe ¢ MUHMaTIOPHBIMU Tep- |3 §
Monpeobpa3oBaTenaMu. c

\_v_l

OaTumk

TEMNepaTypbl
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PEFYNIATOPEI 1 TEPMOCTATbI / TEPMOPETYJIATOPBI 1 TEPMOCTATHEI YHUBEPCAJTBHBIE

Tun Bxoaa (NporpaMMmpyeTca nonb3oBaTesnem):

[u1anasoH usmepaeMbix
Temneparyp, °C

Tun nepBu4HOro
npeobpasoBarens
(E)

TXK -270...1000
TXAKK) -270..1372
TNR) -50..1768
TAN(S) -50..1768
TMK() -270..400
TXK(L) -200...800
50M (W, =1,426) -50...+200
100M (W,,,=1,426) -50...+200
50M (W, =1,428) -50..+200
100M (W,,,=1,428) -50...+200
Pt100 (W,,=1,385) -200...+850
P1000 (W,,=1,385) -200...+850
Pt100 (W,,=1,391) -200...+600
Pt1000 (W,,,=1,391) -200..+600
Ni50 (W,,=1,617) -60..+180
Ni100 (W,,,=1,617) -60..+180
n/n (TC1047) -40..+125

Paspewaiowan
cnocobHocTb, °C

lpepens gonyckaemMoi npusefeHHOM
OCHOBHOW norpeLuHocTy, %

+0,25 (cBbiwe 50°C)
+0,5 (Hue 50°C)

£0,15

0,5

* - paspeluatoLian cnocobHocTb 0,10C obecneymBaetca ana amanasoHa -99,9...999,9 °C

- Mpepenbl gonyckaeMoit 0CHOBHOM
W3MepseMan BennuMHa ManasoH U3MepeHuit &
4 i nIpHBE €HHOM NorpewocTh, %

Tok, MA

Hanpsetve, MB 0,5...2500

0.5/0..20/4..20

+0,1%*
0,1

** - B Ka4ecTBe TOKOBOrO LLIYHTa A0/THEeH MCMNob30BaTbCA PE3NCTOP TOYHOCTBIO HE XYHe 0,05%

TexHunyeckue XaPaKTepPUCTUKN
KonunuecTso yH1BEpCabHbIX BXOA0B
BpemaA 13mepeHmA (CMeHbI MoKasaHwii)

BHHED)KKH Ha BKITi0YeHe/BbIKITIoYeHVe
Konnyectso BbIX040B

MaKc. ToK Harpy3Ky 1 KOJ-Bo KOMMYTALIMOHHBIX LIMKIOB AA
BbIXO[HbIX YCTPOVCTB

[vanasoH 0T06pa)KEHVIF| M3MEPEHHbIX BE/TYNH

[nanasoH HaCTpOVIHM CBM1ra 3aBMCYMOCT BXOAHOW BEINYMHBI
[nanasoH HaCTpOVIHI/I HaK/MOHa 3aBMCUMOCTY BXOAHOM BESIMUMHBI
[nanasoH YCTaBKku rucrepesnca

Bbl60p MU aBTOMatn4eckan HaCTpOVIHa M3MEPUTE/IbHOI0 TOKa Yepe3
TEPMOMETPbLI CONPOTMBNEHNA U3 pAOA

B03MOMHOCTb OTKIOYEHIA «XOMIOHOMO Craf» /1A paboTbl C
nddepeHLManbHbIMY TepMonapaMmi

Bpems ycTaHoBneHMA paboyero pexuMa, UcdmciseMoe ¢ MoMeHTa
BKITIOYEHIA TepMOperynATopa

HanpsreHure nutaHma
[abapuTHble pa3mepb
Macca

2

[/1A TepMONap, CUrHaoB TOKa 1 HanpameHua:1,5...4 cek
1A TepMOCOMNPOTVBNEHNIA (HacTpamBaeTca nonb3osareneM): 3,0...12 cek

1...100 cek (HacTpanBaeTcA nosb30BaTenem)
2

3/IeKTpoMarHuTHoe pene: 7 A, 220 B
cummctop: 1A, 220 B
TpaH3wucTop (OTKPbITLIA KonnekTop): 50 MA, 5 B

C paspeLuaiolLieit cnocobHocTbio 1,0: -9999..+9999
C paspeLuaiolLieit cnocobHocTbio 0,1:-99,9...4999,9

-500,0...500,0 egnHumL, n3mepAaemor BeAMymHbI ¢ Lwarom 0,1
0,500...2,000 ¢ warom 0,001 (MHoXKuTENb)

0...100 eanHmL, 3MepAEMOi BEAIMUMHBI C LUAroM |

0,550 MA

He bonee 3 cek

(220+22)B/ (50+1) 'y
He bonee 96x48x110 MM
He 6onee 0,5 Kr
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PEMYJIATOPBI A TEPMOCTATbI / TEPMOPETYJTATOPbI CMELINATTVI3NPOBAHHBIE

3.2 TepMoperynatopbl cneumanu3mpoBaHHble

3.2.1 TepMoperynatopbl CO BCTPOEHHbIM TauMepoM Patap-02K
OnA cayH n gputoboyex

Perynstop TeMnepartypbl ¢ TaiMepoM Patap-02K npumeHaeTcaA B KayecTse 6710Ka ynpaBneHns 3EKTPUYECKUMM KaMeHKaMM AniA 6aHb
W cayH , naporeHepaTopamu fnia cayH, baHb, putobouek, K HarpeBateneii cayH, BogoHarpeBaTesiAMu, 3NEKTPUYECKUMM TepMOKaMe-
paMu 1 opyruMm cucteMamu.

N Patap-02K -X-X
P —pene YCTPOVICTBO TepMOperynAtopa ’
(M — CUMUCTOP 1 J'Iquuee peweHune ana
- | T kapryca ® 371.KaMeHOK M puToboYeK

D — Ha DIN-peiiry ‘
« [1Ba He3aBMCKMBIX KaHana yrpaBneHus « Bxop ot gatumka ypoBHA
+ [1Ba undpoBbIX MHAMKATOPa « Bxop ot TepMoBbIKnioyaTens
« [IBe ycTaBKM Mo BpeMeHu + Paspewenne 0,1°C

Onucanue npubopa

PaTap-02K nMeeT ABa He3aBMCWMBIX KaHana yrnpaBfieHWaA: KaHan TepMoperynATopa W KaHan
TaliMepa C ABYMA BPEMEHHbIMU yCTaBKaMu. [Tpy coeAnHEHM NOCIeA0BATENbHO ABYX BbIXOL-
HbIX KaHanoB Mosly4aeM Npubop LA YNpaBeHWA 3MEKTPO-KamMeHKOW. [pu BKIIOYEHMM
nprbopa HauYHeT paboTaTb TaiiMep, 3aAaloLLMIA BPEMEHHYI0 331epHKKy 10 BKIIOYEHUA TEpMO-
perynaTopa. [lanee BKMo4aeTCA TEPMOPErYNATOP, @ TaiMEP HAUMHAET OTCUMTLIBATL BPEMA [10
BbIK/IOYEHA 3NEKTPO-KaMEHKU.

Wcnonb3ys [iBa KaHana pasaesisHo MOMKHO YNpaB/AaTb paboToit GprTobouKM. TepMoperynaTop
MoAAEePHVBAET TEMMNEPATYPY B NaporeHepatope. TaiiMep OTKPbIBAET-3aKPbIBAET KpaH nofauyn
napa B 604Ky, 3a1aBaA TeM CaMbIM BpeMs NPoBe/ieHNA npoLiefypsl. Hanuume B npubope Bxoaa
OT [1aT4/Ka YPOBHA NMO3BOJIAET aBTOMATUYECKI KOHTPOMMPOBATH YPOBEHb BO/bI B MaporeHepa-
Tope. Hanuume Bxoja 0T BHELLHEro TepMOBLIK/IOYaTeNA NO3BOSIAET MOBbICKTL 6e30MacHOCTb OT
MpeBbILLEHWA TeMMepaTypbl, HaNpUMep, B cayHe.

TexHWUYeCKMe XapaKTepUCTUKM

[lnana3oH 3afaHnA TeMnepaTypbl OTKI0YeHVA -40..+125°C

ToYHOCTb M3MepeHnA TeMnepaTypbl +3°C

PaspeLLeHvie no Temnepatype 0,1°C

[lnanasoH 3agaHuA ructepesuca 1..20°C cuwarom0,1°C

o 00 BKMoYeHnA: 0...24 4. c Liarom 1 MuH.

[lnanasoH 3apaHua BpemMeHn
« [0 BbIKMoYeHMA: 1...6 Y. ¢ WwaroM 1 MuH

ToK Harpy3Ku 3/M pene — ao 10 A, cumuctop — fo 200 MA
HanpsireHure nutaHma 150...240 B (50+1 ')

[abapuTHble pa3Mepbl 72x88x54 MM

Macca He bonee 0,4 Kr

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

[atuvK 1MeeT MeTanIM4ecKMin Kopryc, OKPALLEHHBIN B CBET/IO-KOPWYHEBLIA LBET (M0A
niepeBo). Kopnyc vMeeT creumanbHylo KOHCTPYKLMIO ANA NOBbILLIEHWA TOYHOCTU U3MEpeHUs
TeMnepaTypbl BO3[yxa B cayHe Npu ero KpenneHum K cTeHe. [laTuvk CoaepHMT TepMoUyBCTBI-
TeNbHbIV N0/YNPOBOSHMKOBBIN 31EMEHT TMa N/N , TePMOBbIKIIOYaTENb C Py4HbIM BO3BPaTOM C
TEMMNepaTypoi pasMbikaHuA KoHTakToB 140 + 5 °C 1 KneMMbl 471A NOAKM0YEHUA Kabens.
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PECYNIATOPBI A TEPMOCTATBI / TEPMOPETYJIATOPbI CMELIMATTM3NPOBAHHBIE

3.2.2 Tepmoperynatop Patap-02A-1 ans HeobcnyKnBaeMbix
NoMeLLeHnI

Tepmoperynatop Patap-02A-1 co BCTPOEHHbIM aBTOMATOM BKIIOYEHWUA Harpy3KM Npu-
MeHAETCA 1A 6bITOBOr0 ¥ MPOMBILLIEHHOMO MCMOb30BaHMA, HanpyUMep, AA KOHTPONA
W MopaepKaHuA TeMnepaTypbl B HEOOMbLUMX HUIbIX U NPOU3BOACTBEHHbIX MOMeLLEe-
HWAX, raparax, CKnaaax, norpebax, Anf ynpaeneHua HarpeBatensamu, TepMoKaMepamy,
TennoBeHTUnATopamMu, K-HarpesatenamMm, KOHBEKTOpaM¥ U T.4..

+ [N0nHOCTbIO 3aKOHYEHHOE U3MENMe, He
TpebyeTcA yCTaHOBKM B LLUKad

BcTpoeHHbI fBYXNOMIOCHBIA aBTOMAT
BKITIOYEHA Harpy3Ku

+ bonbLuoi cBeToAnoaHbIN ABYXPa3pAaHbIV
MHOVKaTOP

+ KoMnneKTyeTcs BbIHOCHBIM [aT4MKOM
TeMnepaTypbl

+ Y06HbIA HACTEHHBIA KOPMYC C KNEMMHbIM
OTCEKOM

OnwucaHue npubopa

YOoBHBIA B KPEenneHMu  HaCTeHHbI WCMOMb30BaTb Kak [ANA KOHTPOIA Temme-
KOpMyc, ~ BCTPOEHHbIA  ABYXMOMIOCHbIA  paTypbl BO3AyXa, TaK W BOAbl U OpYrux,
aBTOMAT BK/IOYEHMA HarpysKkuW, 6OMbLLIOK HearpeccHBHBIX K MaTepuany [aTumKa, cpe.
CBETOMOAHbI ABYXPa3pAaHbIA MHAMKATOP,
BbICOKasA HA[IEKHOCTb 3@ CYET MCMONb30Ba-
HUA KAYeCTBEHHbIX COBPEMEHHbIX 3/1EMEHTOB,
60/bLLIOE 3HAYEHMEe KOMMYTVPYEMOrO TOKa,
BO3MOMHOCTb I0CTUPOBKM C [AATUMKOM.

[nA Hayana paboTbl [ocTatouHo nof-
KMIOYNTb K MpUBopY MWTaHWe, Harpysky w
BXOZALUMIA B KOMM/IEKT MOCTaBKW OaT4uK
Temnepatypsl. [prbop roTos K paboTe.

Tepmoperynatop Patap-02A-1 B 6a3oBoit
KOMM/EKTALMUM CHAbMeEH [JaTYMKOM TeM-
nepatypbl C TMMOM BXofda N/, UMEoLLMM
KOpnyC M3 HeprKaBeloLlen CTanum amame-
TPOM 5MM 1 AnnHon 30MM, KOTOpbIA MOXHO

TexHu4eckme XapaKTepUCTUKn

- 1] Parap-02A-1

[lnanasoH 3agaHvA TeMnepaTypbl OTKOYEHWA -9..499°C
[lnanasoH 3afaHuA ructepesyica (pasHoCTV Mexay TeMneparypamu 0.20°C

BK/1. V1 BbIKN.)

[NorpeluHocTb M3MepeHnA +2°C

HanpsaeHve nutaHna 198..242 B
HoMuHanbHbIM KOMMYTUPYEMBIN TOK 16 A npv cosp > 0,6
MaKcvManbHbIA KOMMYTUPYEMBIN TOK 18A

TeMnepatypa sKcnyataumm -10..+55°C
[abapuTHble pasMepbl 128x82x63,5 MM
Macca He 6onee 0,4 Kr
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PETYIATOPBI A TEPMOCTATbBI / TEPMOPETYJIATOPbI CNELMATTA3NPOBAHHBIE

3.2.3 Tepmoperynatop Patap-02-1 onAa oTonuTtenbHbIX KOTIOB

I'Ipep,HaaHaqu ON1A KOHTPONA U noaaepxaHua TeMnepatypbl 06bEKTOB 3KcnnyaTauum NpomM3BOACTBEHHO-TEXHMYECKOro HasHa4yeHUnA
M NMPUMEHAETCA B Ka4yecTBe bnoka ynpaBneHua onAa otonuTesibHbIX KOTJ10B, BOﬂOHarpeBaTeﬂeVl, Ten0BEHTUIATOPOB, INIEKTPUYECKNX

TEPMOKaMep U pyrux CUCTEM.

Patap-02-1-LL1-X

M —3/Kk MaHoMeTpa

[0MONHUTENbHBIN BXOA ANA
NOAKMIo4YeHA

i

Y — patumKa ypoBHA
KOHAYKTOMETPHYECKOTO

+ OuyeHb npocToe yrpaseHne npi noMoLLmn 2-X NOTEeHLMOMETPOB
« [lononHWUTeNbHbIA BXOA AN1A NOAKMOYEHNA 3/K MaHOMETPa nnn

[JaTuKa ypoBHA
« [lononHuTenbHoe aBapuiiHoe pene

OnucaHure npubopa

Tepmoperynatop  Patap-02.1  npepgHasHayeH
ONA KOHTPONA W MOLepHaHnA TemnepaTypl
06bEKTOB 3KCMITyaTaLmy NPOV3BOACTBEHHO-TEX-
HWYECKOr0  HasHa4YeHWA W MPUMeHAETCA B
KauecTse 6n0Ka ynpaBnexnA ANA OTONMTENbHbIX
KOTNOB, BOOHArpeBaresiel, TenoBeHTUNATOPOB,
3NEKTPUYECKUX TEPMOKAMEP W [pYrvX CUCTEM.

TepmoperynATop npeaHasHadeH AnA pabotbl €
TepMonpeobpasoBaresieM C MONYNPOBOAHMKO-
BbIM YyBCTBUTENbHBIM 3niemMeHToM TC1047 drpMel
«Microchip».

TepmoperynATopa AnA BOLOHarpeBaTesA BbiMy-
CKaeTcA B wmToBoM Kopnyce LL[1T.

TexHUYEeCKME XapaKTePUCTUKM

[ana3oH 3aaaHuA TemMnepaTypbl OTKII4EHUA

[nana3oH 3apaHuAa rncrepesmca (paaHocm Mexay TeMneparypamm BKJ1. 1 BbIK/L.)

ToyHocTb 3aaaHnA YCTaBKM
PaapeLualou.taH CnocobHoCTb M3MEPEHnA
HanpﬂmeHme NUTaHnA

HoMWHambHbIA KOMMYTUPYEMbIA TOK

Temnepatypa cpabaTblBaHWA aBapuitHoro pene

[abapuTHble pa3mepbl
Macca

Tepmoperynatop Patap-02-1 MokeT paboTaTb Mo OAHOMY M3 YeTblpex TUMOB NIOMVKM BbIXOOHOMO
YCTPOICTBA: NPAMONA, 06paTHbIN, U—06pasHbiii unu [—obpasHbiii ructepeswc. TepmMoperynaTtp pabotaet
C TepMonpeo6pa3oBaTeneM Tvna n/n ¢ noynpoBOAHWMKOBLIM YyBCTBUTENBHBIM 311eMeHTOM. [Tprbop
MMEET MaKCUMAasbHO YMPOLLEHHbIM MHTepdelic nonb3oBatend. 3agaBaTb YCTaBKM MOXHO KaKk Mpu
MOMOLLM KHOMOK, TaK W MY NOMOLLM NOTEHLOMETPOB. [1py M3MEHEHWW MONOHKEHNA NOTEHLMOMETPA
MHAMKATOp Nprbopa aBTOMATUYECKM MEPEKIIYAETCA C PErKMMa MHAMKALMM TEKYLLIEro 3HaYeHNA Ha
MHAMKALMIO 3HaYeHNA COOTBETCTBYIOLLIEN MOTEHLIMOMETPY YCTaBKu. TepMOperynaTop UMeeT aBapuid-
Hoe perte, paboTy KOTOPOrO MOMHO BKIOYATb MM OTKII0YATh NMPK HACTPOMKE.

ABapwuitHoe pene cpabartbiBaet npm :

- Temneparype Bbiwe 95 °C,
« [1aBNEHNN HWHKe HopMbl (AnA PaTap-02-1-LL11-M), ypoBHe TensioHoCUTENA HUe HOpMbI (AnA Patap-
02-1-LW1-Y).

[na pabotbl Patap-02-1-LL1-M HeobxoaMMo NpUMEHATb 3NEKTPOKOHTAKTHbIA MAHOMETp € 3aM-
KHYTBIMW KOHTaKTaMu MpW MOHWMMKEHHOM [faBneHun, anA Patap-02-1-W1-Y — patumk ypoeHA
KOHOYKTOMETPUYECKUIA.

0..+95°C
0..20°C
1,0°C

01°C
198...242 B
10,0 A

95,0 °C
96x48x112 Mm

He 6onee 0,50 Kr

KOHTPOJIbHO-U3IMEPUTESIbHbLIE [TPUEOPLI U ABTOMATUKA
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PEFYNIATOPbI A TEPMOCTATbI / TEPMOPETYJTATOPbI CNELNATTM3NPOBAHHbIE

3.2.4 Tepmoperynatop Patap-02Y ona BogoHarpesateneu

TepMoperynstop Patap-02Y npefHasHaueH i1 aBTOMaTMYECKOro NofAepHKaHu A TeMnepaTypbl ¥ 3afaHHOr0 YpOBHA B BOLOHarpeBare-
NAX, OTOMUTENBHBIX KOT/IaX, CUCTEMaX ropAYero BOLOCHABMEHWA 1 OTOM/IEHWA NYTEM YNPaBeHWA HarpeBaTesieM U HacoCcoM.

Patap-02Y-X

[0NONHUTENbHBIN BXOA ANA
P - 3JIEKTPOMArH1THOE pene NOAKIYEHNA

C - onTocumumcTop
T - onToTpaH3ucTop

« [1Ba np1bopa B 0HOM: TEPMOPETY/IATOP 1 pesie KOHTPOSIA YPOBHA

+ OpHoBpEeMeHHOE MofiaepHKaHyie TeMmnepaTypb! M 33aHHOr0 YpoBHA
HMOKOCTU

+ ToK Harpy3km go 16 A

« Bo3aMorkHoCTb 3agaHma Tvna Bxoda: 50M, 1001, Pt100

» B03MOKHOCTb YrpaBneHnA HarpeBaTenem W XonoanIbHIKOM

+ BbicoKan TOYHOCTb M3MePEHVA 1 NOAAEPHKaHNA TeMnepaTyphbl

« [locToAHHOE 1 NepeMeHHOe HampAXKEHNe NUTAHWA B LUMPOKOM uana3oHe
+ BriokvpoBKa Harpesa npy OTCYTCTBAM FKUAKOCTU

+ B03MOMKHOCTb HAaCTPOIKKM Nof io6yto MPOBOALLIYIO HUAKOCTD

+ OYHKUMA 3aLLMTHI OT BOSH

OnucaHue npubopa

TepMoperynATop UMeeT [Ba BbIXOAHbIX YCTpoiicTBa. B 3aBrcuMocTvt 0T MoauduKaLmm nprbopa 3to:
3/M pene, onToTpaH3ucTop, ontocumucTop. Mprbop Tak:Ke MMeeT [Ba BX0Aa: TepMOCONPOTVIBIIEHNE
(50M, 1001, Pt100), fBa AaT4MKa YPOBHA (HUMKHWIA U BEPXHUI KOHAYKTOMETPUYECKMX MNW NOMNaB-
KOBBIX).

Mpu noMoLLm PaTap-02Y MorHO C yCrexoM peanuaoBathb CUCTEMY ropAYero BOAOCHabMeH!A Ha fave,
aBTOMATWYECK YNpaBnATb paboToi BofoHarpesaTens Ha hepMe, aBTOMaTV3MpoBaTL naporeHeparop
MO

TepMoperynaTop NoAAepHMBaeT ypoBeHb HUAKOCTM N0 0QHOMY U3 ABYX BCTPOEHHbIX PEMUMOB:

« [I0KauMBaHu1e [0 BEPXHEro YPOBHS, NPy 3TOM BTOPOI (HUHHMIA) [aTUMK YPOBHA UCMONb3YETCA A/1A
aBapUIHOTO OTKIIOYEHWA HarpeBaTes;

* NOAAEPHaHUe YPOBHA MEHLY HUHKHMM 1 BEPXHM AATYMKOM YPOBHS, MPU 3TOM HUMKHWIA AATYMK
YPOBHA TaKHKe MCNOMb3YeTCA AN1A aBapuinHOro OTKl4eHnA Harpesatend.02-1-1L1-Y).

B kauectBe gatuvkoB YPOBHA MOrYT NPUMEHATLCA KOHOYKTOMETPUYECKME AaT4MKK, NOMNS1aBKoOBbIe U
apyrve Aat4mkn ¢ MeXaH4eCKMMI KOHTaKTaMu.

[InfA 3aLLmThl OT HerKenaTesbHbIX cpabaTbiBaHWiA NPV BOMHEHUM YPOBHA MUAKOCTU 1 ONTUMMU3ALMM
paboThl B KOHKPETHOM Cfly4ae MPUMEHEHUA MOMKHO YCTAaHOBUTL BPEMA 3a[epHKM NepexnioyeHms
BLIXO/HOTO YCTPOICTBA NOAAEPHaHMA YPoBHA 10 15 C.+

Katanor npoaykumn 2018

[nA ycTpaHeHWA nonApu3aumMm 1 3nexkTponnsa
WUOKOCTEN W KaK CNefCTBUE OKWCIEHWA KOH-
AYKTOMETPUYECKWX ~ [1aTYMKOB  MCMONb3YeTCA
nepeMeHHbI TOK YacToTow 4 'y,

[InA NpeoTBPALLEHUA HEMeNaTenbHoro BRIo-
YEHWA MO BAMAHMEM MOCTOPOHHUX (AKTOpOB
(3arpAsHeHMe [aTuMKa YPOBHA, BMaXHOCTb U
T..) €CTb BO3MOMHOCTb HACTPOMKM UyBCTBY-
TeNbHOCTM BXOAHOTO YCTPOWCTBA YPOBHSA.
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PETYNIATOPBI A TEPMOCTATbBI / TEPMOPETYJIATOPbI CNELMATTA3POBAHHBIE

TexHu4eckue XapaKTepUCTUKN

TCM.50M - ot -50 o +200°C
TCIM.100M n TCr. Pt100 — o1 -200 go +650°C

[nanasoH HanpAKeHnA NUTaHNA 85...250 B nepemeH. Toka, (50+1) 'L} mam 120...250 B noctosHHoro Toka
—1,0°C B gnanasoHe ot -200 go -100°C
—0,1°C B gmanasoHe o1 -99,9 oo +650,0°C

[l1anasoH peryn1poBaHus Temnepatypbl (3agaHus yCcTaBKi)

Pa3peLLalolLian CrocobHOCTb M3MEpeHIA TeMmepaTypbi:

PaspeluatoLLias cnocobHOCTb 3afaHMA YCTaBKM 0,1°C

- 125°C pgna TCM.50M
[lnanasoH 3afiaHuA TemneparypHoro rictepesuca (A) ot 0°C —400°C pna TC.100M wTCH. P100
[0 — He bonee:

*Ho He 6onee (Tyct — To), roe: TycT — Temnepatypa ycTaBKy; T4 — bnmaiilan K

TycT rpaHuua vanasoHa perynv1poBaHnA TeMneparypbl

-0,1°C B amana3oHe ot 0 go +5°C

Pa3peluaiolLias cnocobHOCTb 3ajaHuns rucTepesuca: R .
- 1,0°C B aomana3oHe ot +5 po +400°C

[pedensl 4omycKaeMol NOrpeLLHOCTV U3MepPEeHUA TeMnepaTypbl
(6e3 y4eTa norpeLlHOCTM AaT4mKa)

KonnyecTBo BbIXOAHbIX YCTPOMCTB 2
[ana3oH 3aaaHnA BpeMeHM 3a[epr Ky BRIIOYEHNA/ OTKIIDYeHNA

He bonee +0,15% oT M3MepAeMoit BeNUMHbI

BbIXOJHOrO YCTpoiicTBa «Harpes» o7 Ul G
[lnanasoH 3aaaHnA BPEMEHM 3a[ePHKI BRIIOYEHNA/ OTKIIOYEHNA e G
BbIXOAHOrO yCTpoicTBa «Hacoc» ’
MaKcuMarbHoe HanpseH e Ha BXOAHbIX 3MIEKTPOAAX AaTHMKOB 3B

YPOBHs

ToK B AaTumKax ypoBHA He 6onee 0,1 MA
3alLyTa BXOJ0B AATYMKOB YPOBHA OT BbICOKOrO HAMpPAKeHA He meree 300 B
CpeaHAA HapaboTKa Ha 0TKa3 He MeHee 30000 4
CpeHmin CPOK CIyHObl 5 net
MoTpebnAeman MOLLHOCTb He bonee 1,5 BA
[abapuTHble pa3Mepsl Kopryca 72x88x54 MM
Macca He bonee 0,20 kr

MaKcMMarbHbIN TOK, KOMMYTUPYEMbIN BbIXOQHBIMU YCTPOMCTBAMM

Tun BbIXOAHOrO YCTPOIACTBA MaKcuManbHbI TOK Harpysku
—8,0A npn220B 50y v cosp = 0,4
— 16,0 Anpun 220 B 50"y v cosp= 1,0

ONTOCUMMCTOP 200 MA npn 220B 50 'y

ONTOTPAH3MCTOP 50 MA npu BLIXOAHOM HampsAKeHn ot 5,5 0o —6,5 B

3JIEKTPOMArHUTHOE pene

lNoaKnioyeHne K BbIXOAHLIM KlleMMaM

Tosnarecste Toepactenicn
pese

Lt..? Lﬁ g = E:'@]E la e %33 2 i

Patap-02Y-P Parap-02Y-C T T Patap-02Y-T

PATAR-03Y_pine PATAP-02Y_C

lNoaKnioyeHne K BXOAHLIM KileMMaM

—_— e
| swtEty ke | PATAp-aEy PATAR-OZY
[aleli B
[
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PECYNIATOPBI A TEPMOCTATBI / TEPMOPETYJIATOPbI CMELIMATTM3NPOBAHHBIE

3.2.5 Tepmoperynatop [YCK-1 gna kamep cywku

Tepmoperynatop MYCK-1 npenHasHayeH AnA ynpaBfieHWA MPOLLECCOM CYLUKM C KOH-
TposieM TeMnepaTypbl, OTHOCUTENIBHOM BIAXHOCTM BO3AYXa U ANMTENBHOCTM NpoLiecca
CyLUKU. TepMOperyfiATOp MOMKET BbITb MCMO/b30BaH [/1A KOMMJIEKTOBAHMWA KaMep CyLUKU
oAexAbl, TEMMNePaTypHbIX KAMEp CYLLKW [PEBECUHbI, TPABAHbIX COOPOB, 3epHa U T.4..

+ ABTOMAaTW4eCKOE OKOHYaHVe npoLiecca CyLLIKM 1o BpeMeHu Uinm 0THOCK-
Te/NbHOM BNaXHOCTM BO3Myxa

+ [oHATHBIN NOMb30BaTENLCKMIA MHTEP(ENC
« [lpocTan ycTaHOBKa 1 NOAKMIOYEHNE
« 0avH cneunanm3mnpoBaHHbI Nprbop 3aMeHAET TPM CTaHOaPTHBIX
« [lBa ucnonHeHwms:
1. Myck-1-1 co BCTPOEHHBLIM AAT4MKOM TeMMepaTypbl 1 BIaHHOCTU
2. TMycK-1-2 ¢ BbIHOCHBIM AAT4MKOM TeMNepaTypbl 1 BAHHOCTU

Onucanue npubopa

TepMoperynAtop  OCYLLECTBAAET  none-  TepMOPErynaTop BbINOMHEH B M/1aCTMACCOBOM
PEMEHHOE  BKIIOYEHME  HarpeBaTeniAa M KOPMyCe LMTOBOr0 MOHTaMa.

BeHTUNATOPA. [lpy [OCTVMEHWMM B Kamepe
33/1aHHOI0 3HaYeHIA TemnepaTypbl Harpesa-
TeSlb OTKIIOYAETCA, @ BEHTUNATOP BKIIOYAETCH.
MpU CHUMKEHMM TeMNepaTypbl B Kamepe Ha
BE/MUMHY MUCTEPE3NCa BLIKTIOYAETCA BEHTH-

lpopeTe Ha MaHenM Kamepbl OTBEpCTUA
Q1A YCTAHOBKM NP1OOPA, NOAKIIUNTE K HEMY
MUTaHWe, HarpeBaTesib, BEHTUNIATOP. YcTaHo-
BUTE MpWbop. Ballia Kamepa cylwKw roToBa K

pabore!

JIATOP W BR/IOYaeTCA Harpesatenb. [pouecc

CYWKM 3aKaHYMBAETCA MO0 MU [OCTUME-

HWW 3aaHHOrO (yCTAHOBIEHHOTO) BpPEMeHM

CYLLKM, 1B MU AOCTUHKEHNM BNAXKHOCTU B

KaMepe CYLLIKM YCTAaHOBJIEHHOO 3HAYEHNA.

TexHuyecKkme XapPaKTepUCTUKN
HanpAreHne nutaHma Yactotor 50 My (220+22) B
[lnanasoH KoHTponA Temnepatypel ¢ norpeluHoctbio 1,0 °C; paspetwervem — 1,0 °C* 0..+80°C
[lnanasoH 3aaHuA ycTaBKuM No TeMneparype™ +5..60°C(+5...80°C)
[lnanasoH 3afaHunA ructepesyca (Ho He bonee TemMnepaTyphbl YCTaBKM) +1...60°C
[lnanasoH KOHTPONA OTHOCUTENHOM BNAXHOCTM C: NorpeLlHocTbio +3,0 %; paspeLuerrem — 1,0 % * 0..80%
[lvanasoH 3a1aHnA YCTaBKWM MO OTHOCUTENBHOM BAAHKHOCTML * 5..80%
[lnanasoH 3a1aHunA YCTaBKM BPEMEHM C paspeLLeHneM 1 MuH 0... 24 vac
CyTouHbI yXof 4acoB, He bonee £ MUH
MoLLHocTb Harpyskw, He bonee 1,59 kBT
Cpe[HuiA CpoK Ry 6bl 5 net
[abapuTHble pa3Mepbl Kopryca, He boree, MM 95,0x95,0x70,0
YcTaHOBOYHbIE pa3Mepbl, MM 84*84
Macca, He bonee 0,50 kr

* - MOryT BbITb M3MEHeHbI
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PEJIE BPEMEHM M TAVIMEPbI

4. Pene BpeMeHu 1 Taumepbl
4.1 Pene spemenu PB-01M MHorogyHKUMOHaNbHoE 0HOKaHanbHoe

Pene BpemeHn PB-01M moxKeT ncnonb3oBaThbcA B KavecTBe GOpMUpOBaTeNsA NepuoanYecKoii nocnenoBaTeslsHoCTM MMNYbCOB Uk
YCTPOICTBA 3a[€PHKKM NPU YNPaBNEHUM TEXHONOTMYECKUMM NPOLIECCaMK.

+ YnobHbIV Kopryc ¢ kpenneHveM Ha DIN-peliky

« PacluvpeHHbli [vana3oH TemMnepaTypbl 3Kcrnya-
Taumm -25..+50°C

« 3aMeHseT NPaKTU4ECKK, BCE BbINyCKaeMble
B HacToALLiee BpeMA OHOKaHasbHbIE pene
BpeMeHn

. @

+ [1Byxpa3spAaHbIil CBETOAMOHbIN MHAVKATOP « [lBa McrionHeHms: SR
© I
+ B BCTPOEHHBIX yHKLMIA 1. PB-01M.220 — HanpsxeHWe n1TaHuA
+ [lMana3oH 3afjaHnA BblOEPHKKM BDEMEHM perie: 150...240 B nepemeHHoro Toxa &
ot 0,1 cek. fo 99 u. 2. PB-01M.24 — Hanparkenve nutaHma 9..30 B & [
+ 3ajaHue yCTaBKY MOTEHLOMETPOM C KOHTPONEM MOCTOAHHOTO TOKa = 1
3HaueHNA Ha LIGPOBOM MHAMKaTOpe w .
YTy iii
OnwucaHue npubopa ﬁﬂ b

Pene Bpemenn PB-01M npepcraBnAer coboit nporpaMmypyemMoe aBTOMaTU4ecKoe YCTPOMCTBO W
npeaHasHa4YeHo [AnA KOMMYTaLMW 3MEKTPUYECKMX Lienei Yepe3 KOHTaKTbl BbIXOAHOMO pene, nocne
0TPabOTKV NpeABapUTENbHO YCTAHOBIIEHHOM BbIAEPHKY BDEMEHM, N0 3aaHHOMY anropuTMy paboTbl,
C UHAVWKaLmel 0bpaTHoro oTcyeTa 3aJaHHoro BpeMeHH. %

® ©
2 9

AnropuTMmbl paboTbl

1.3anepmHa Ha BK/OYEHWE NpW  MOCTOAHHO 4. (DODMI/IDOBE]TEJ'II: MMNynbCoB. le/l 3aMblKa- nOBTOpHOe 3aMblKaHWE ynpaBNAOLLEro KOH-

2. Crapr-Cron.

NMOJaHHOM HanpAMEHNUM NNTaHNA.

BrnioueHne u 3aflepKa  Ha
BbIK/104EHME BbIXOOHOI0 pesie NponcxoamT npu
3aMblKaHK YNPaB/AOLLEro KOHTaKTa. ﬂOBTOp-
HOE 3aMblKkaHWe  YnpaBnAloLero  KOHTaKTa
npepbiBaeT 0TCYET BblAEPHKN BPEMEHU, eCiin
npoucxoanT 00 MUCTeveHuA )/CTaHOBJ'IeHHOVI
BblAEPHKN.

BbIK/O4EHME.

TexHu4eckue XapPaKTepUCTUKAN

OyHKLMM

[nanasoH HanpAMeHA NUTaHnA

Mpeesnbl A0MYCKAaeMoi MOrpeLIHOCTY OTCYeTa BbIAEPHKYM BPEMEHH

TemneparypHbiii fpend

KonmuecTso 3a1aBaeMblx BbIAEPHEK BPEMEHM
HoMwHanbHbIM TOK Harpy3Kku, KOMMYTVPYEMbIVA pesie BpemeHu, Mpu

aKTMBHOW HarpysKe

MWHUManbHBIN TOK Harpy3ku

MporpamMMupyeMblii ivianasoH 3afaHnA BblAEPHKM BPEMEHU

[abapuTHble pa3Mepsl Kopryca / Macca

.CI/IMMETpVILIHaH 3aflepKa Ha BKJlO4YeHVEe W 6.

HAW  YNpPaBnAIOLLEro  KOHTaKTa, BbIXOAHOE
pene axkTMBMPYyeTCA, M HaYMHAeTCA OTCYET
BblAEPHKN BPEMEHN HA BbIK/OYEHME. Pa3mbl-
KaHWe YnpaBAIOLLEro KOHTaKTa A0 MCTeYeHnA
\/CTaHOBﬂeHHOVI BblAEPHKN NPEPLIBAET OTCHET U
OTKJTI04aeT BbIXOOHOE pene.

.3auepmHa Ha BbIKMIOYEHWE MPK  MOCTOAHHO

MOJAHHOM HanpAHEHUM NNTaHUA.

Crapr-Maysa. BrniodeHe M 3adeprka Ha
BLIK/IOYEHME  BLIXOZHOTO pefie  MPOMCXOaMUT
Mpu  3aMblKaHUM  YNPaBAIOLIEr0  KOHTAKTa.

TaKTa OCTaHaBMMBaeT (3anoMMHAEeT) oTcyeT
BbIOEPHKM  BPEMEHM, €CiM MPOMCXOOMT [0
VCTEYEHUA YCTAHOBIEHHOW BblaepHKM. Mocne-
JyloLLiee 3aMblKaHWe YMPaBNAIoLLEro KOHTaKTa
MPOMO/IHAET OTCYUET BbIAEPHKM BPEMEHM.

. ['eHepaTop CUMMETPUYHBIX MMY/COB, HAUMHaA

C nay3bl, NpX NOCTOAHHO NOAAHHOM HanpAMe-
HUW NIATAHUA.

8. ®opMMpoBaTesTb MMMY/ILCOB.

* Hafn4me KHOMKW py4HOro 3amycKa

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

He bonee +0,2%
He 6onee 0,01%/°C
1

« MpY HaNpAXEHMM NepemeHHoro ToKa 240 B He bonee 7 A

* MPU HanpAKEHNU NOCTOAHHOTO ToKa 24 B He 6onee 10 A

10 MA npu Hanparernn 5 B

«0,1cerk+99cekcwarom0,1 cex

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

37x93x59 Mm / He 6onee 0,5 Kr

V207777 i
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PEJTE BPEMEHM U TAVIMEPbI

4.2 Pene BpemeHu TEMII-1M OByx- 1 YeTblpexKkaHanbHoe

Pene Bpemenu TEMI-1M npepcraBnaet coboii ofHOKaHabHbIV MPOrpaMMUPYEMbIi aBTOMAT M NpefHa3HaYeHo A4/iA aBTOMaTUYECKOro
3aMblKaHNA-Pa3MbIKaHUA [0 YeTblpex BHELLHMX Lienen ¢ MHAWKaLMe BpeMeHW 0TcYeTa U BO3MOXHOCTbIO 3BYKOBOW CUTHaNM3aLmm.
[prbop MoxKeT 1Cnonb30BaTbCA B Ka4YeCTBe TanMepa BpeMeHu, GopMMUpoBaTeNA NepUoaANYecKoi NoceAoBaTelbHOCTU UK YCTPOM-
CTBA BK/MIOYEHNA-BbIKIIOYEHNA A/1A YCTPOWCTB YNpPaB/IeHNA MPU BbIMOSHEHWUW TEXHOMOrMYECKMX MPOLLECCOB.

+ Bo3MOMHOCTb YCTaHOBKM 10
4-x ycTaBoK no BpeMeHm ot 0,01
ceK. 70 99 4 59 MuH obLLmx ans
BCEX KaHasloB YyrpaB/ieHus

« [IBa ucronHeHus:

1. Temn-1M-2 — Ba BbIXOAHbIX

4 perkvma paboTl

2 BX0fa [11A BHELLHWX CUrHanoB
yrpaBfeHus

[pocTan HacTpoiika

Bo3morkHOCTb NogKmioYeHns K pene
BpeMeH [BYX BHELLHMX KHOMOK: KHOMKK

«MYCK/CTOM», W KHOMKM «May3a» pene
C / d . 2. Temn-1M-4 — yeTbipe
OXpaHeHMe TeKYLLIVX 3HAYEHNI BIXOHBIX ene

MapaMeTPOoB NMPorpaMMbl NMpu OTKITIOHYEHNN
MUTaHWA

OnucaHue npubopa

Mepuon paboTbl pene BpemeHW pasdbut Ha 4
MHTEpBana C MpOM3BO/bHON  [SIUTESIbHOCTHIO
(IManasoH 3afaHna ANUTENbHOCTY OZVHaKOBIN
QA BCEX WHTEpPBanoB W BblGMpaeTcA M3 pAda:
0,01 cexk+99,99 cex; 0,1 cek+999,9 cex; 1 cek+ 99

MUH 59 cek nnm 1 MuH = 99 4 59 MuH). Ha Kam oM
3 3TUX MHTEPBAIOB M0Jb30BaTENb MOMKET 3afa-
BaTb KOMOMHALMIO COCTOAHWA KOHTAKTOB peie
(3aMKHYTO UNK Pa30MKHYTO). BeeaeHre Hynesbix
3HAYeHWI [NIMTENbHOCTV MHTEpBana CoOTBET-

CTBYET ero nponycky, B 31oM Cjly4ae COCTOAHUA
pene Ha NaHHOM WHTepBasie He MMEIOT 3Ha4YeHUA.

PexkvMmbl paboTbl

1. LlVIKﬂI/I‘{ECKMVI — LWKN oTCYeTa MOBTOPA-
eT1cA HeCKOHEYHO.

2. ONHOKPATHBIA — wuwkn oTpabaTbiBaeTcA
OfWH pas3, Nocnie Yero BCe pene pasmblka-
toTCA. NOBTOPHBIN 3aMyCK LMKNa MPOMCXOanT
MpW HaxKaT KHomKku BBOL vnm npu 3aMbl-
KaHMM  COOTBETCTBYIOLUMX KOHTaKTOB Ha
KneMMHYIKe nprbopa.

TexHu4eckue XapPaKTePUCTURKU

Hal'lpﬂ)KEHVIE NUTaHnA

HoMWHanbHbIA KOMMYTUPYEMbI TOK

Konnyectso KOMMYTIPYEMbIX BHELLIHVX Lienel (3aBUCUT 0T MoAMOMKaLMW Nprbopa)

ﬂVIaI'Ia3OH 3alaHnA BPeMEeHHbIX MHTepBasoB

3. O[IHOKPATHbIA (AHAJIOTWYHO MPEQbI-

OVILEMY) CO 3BYKOBbIM CWUTHAJIOM
JJWMTENBHOCTBIO 10 CEKYH[ MO OKOHYA-
HWUW OTCYETA. Bo Bpema 3By4aHuA BCe pene
Pa30MKHYTbI, BCE KHOMKW HEaKTWBHbI, @ MHAW-
KaTopbl MUaloT B TaKT CO 3BYKOBBIM CUTHANOM.
MoBTOPHbIA 3aMycK (MPU HaaTUM  KHOMKK
BBOL vnm npy 3aMblKaHWM COOTBETCTBYIOLLMX
KOHTAaKTOB Ha KNEMMHWKe npubopa) B 3TOM
PEMKMME BO3MOMEH TOBKO MO OKOHYaHUM 3BY-
KOBOTO CWrHana.

4. ONHOKPATHbIX  C  MOATBEPMIEHUEM

3AMYCKA KAXKAOI0 WHTEPBAJIA BHYTPU
OOHOr0 LMKNA. Mo OKoHYaHMM OTCYeTa
KaMOoro M3 YeTbipex WHTEpBarnoB BCE pene
pa3mblkaiotca. OTcyeT credyiolLero MHTepBana
11 MOBTOP LMKNa nocsie oTpaboTKi nocnenHero
MHTEPBaa HauMHaloTCA MPY HarKaTUM KHOMKM
BBOL 1w npyt 3aMblKaHWM COOTBETCTBYIOLLIMX
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 cek

« 1 cek+ 99 MunH 59 cex
o ] MMH + 99 4 59 MUH

Konnyectso 3aaBaeMbIix BPEMEHHbIX MHTEPBAsoB 10 4-X
ToYHOCTb BblAEpHKKM YCTaBOK He 6onee 0,1 %
KonunuecTso BX0A0B [/1A BHELLHVX CUrHAMOB YrpaBsieHus 2

[nnTensbHoCTb BHELUHWX CUrHANoB ynpaBieHnA

MoLLHOCTb 3BYKOBOIO CUrHaNa
[nvTensHoCTb 3BYKOBOIO CUrHana
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 2018
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PEJIE BPEMEHM V1 TAVIMEPS|

4.3 Pene BpeMenu TEMI1-12 nBeHaauaTUKaHanbHoe

Pene BpeMeHM NMPUMEHSETCA B MULLEBOM NPOMBILLIEHHOCTM, CE/IbCKOM 1 KOMMYHAJIbHOM X03AMCTBAX, B MALLMHOCTPOEHMM, Ha Hesles-
HOZOPOKHOM TPaHCMopTe M APYriX OTPACNAX NPOMBILLIEHHOCTY.

+ 12 kaHanoB ynpaeneHuna

+ O[IHOKPATHBIN 1 LIMKIMYECKWIA PEXUMbI paboThl
+ B03MOMHOCTb MOAKMIOYEHNA K Pesie BHELLIHEM KHOMKM «MyCK/CTomn»
+ [InanasoH 3agaHuA BpemMeHHbIX MHTepBanos ot 0,01 cek 4o 99 4 59 MuH

« [lpocToe ynpasnenme

+ CoxpaHeHvie TeKyLLIMX 3Ha4eHI NapaMeTPOB NMPOrpaMMbI MK OTKITIYe-

HUW NMUTaHWA

+ 3awuta MapaMeTpoB 0T HeCaHKLUMOHMPOBAHHOIO 0CTyMNa

OnucaHue npubopa

Pene Bpemenn TEMI-12 npencTasnAet
060V NporpamMMmpyeMbliA aBTOMaT C 06LLIMM
3anycKoM U npefHa3Ha4eHo AnA aBToMaTn-
YeCKOro 3aMblKaHWA - pasMblkaHKA [0 12
BHELLIHUX Lienei € MHAMKaLMen BpeMeH.

Bo3MoHO nogKnioyeHne BHELLHEN KHOMKM
nyck/cTon, Kotopasa aybnupyeT  KHOMKY
BBOL Ha nepegHen naHenn. B kayectse
BHELLUHEM KHOMKM MOryT 6biTb WCMOSb30-
BaHbl KOHLIEBble BbIKMIOYATENM, KOHTAKThI
pene 1 pyrue «Cyxme» KOHTaKTbI, @ TaKMHKe

TexHUYeCKMe XapaKTepUCTUKM

HanpseHve nutaHna

HoMuHanbHbIA KOMMYTUPYEMBI TOK
KonnyectBo KOMMYTPYEMbIX BHELLHVIX Lienei
Perim pabothl

[nana3oH 3aganmA BPEMEHHbIX MHTEPBAJIOB

KonudecTBo ycTaBoK Ha KaHan
06LLiee KONMYECTBO YCTaBOK
ToYHOCTb BblAEPHHKM YCTaBOK
Temneparypa aKcnyaraumm
[abapuTHble pa3Mepsl Kopryca L2
Macca

TpaH3wucTopHble N-P-N Kntoum, BKoYeHHbIe
M0 CXeMe OTKPbITBINA KOMMEKTOP.

MprHUMN OeicTBMA pene BpeMeHU 3aKfio-
YaeTcA B aABTOMATUYECKOM BKIIQYEHWM W
BbIK/IOYEHI UCMIOMHWUTENbHBIX YCTPOCTB B
TeYeHvie BpeMeHM, yCTaHaBNMBaeMoM (3afa-
BaeMoM) nosb3oBatenem. Bee KaHanbl pene
BPEMEHW He3aBWCUMO [pyr OT Apyra BKAIo-
4alTCA 1 BbIKIOYAKOTCA MO O[JHOMY pa3y 3a
UMK/ B MOMEHTbI, OnpeaensaeMble 3HaYeHU-
AMUW yCTaBOK TBKN M TBbIKA ANA KamAoro
KaHana.

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

BbinyckaetcA Take MoaudukaumA 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

0HOKPaTHbI, HEMPEPbIBHbIN

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

2

25(4+t,,)

He bonee = 0,1%
+9..+55°C
96x96x180 MM

He bonee 0,5 Kr



PEJTE BPEMEHM U TAVIMEPbI

4.4 Tanmep peanbHoro BpeMenu TPB-02 nByxKaHanbHbIN
01 YNpaBneHnA 0CBELLEHNEM

Tanmep TPB-02 npegncraBnseT coboi nporpaMM1pyeMoe aBToMaTUYecKoe YCTPOMCTBO A/ EHKECYTOYHOMO 3aMbIKaHWA W pa3MblKaHMA
[0 [1BYX BHELUHMX Lienel B COOTBETCTBUM C 3alaHHbIMY YCTaBKaMM N0 BPEMEHM U YPOCBHAM OCBELLEHHOCTU Y MOYKET MPUMEHATLCA A1A
yNpaBneHus BHYTPEHHUM U HapyXHbIM OCBELLEHWEM, a TaKHe MOMET MCMOJIb30BaThCA B Ka4ecTBe GopMUpoBaTeNs NepuoauYecKom

rnocnenoBaresibHoCTM NMMNyYJbCOB U YCTPOVICTBH 3aepPHKKN Npu ynpaBieHUn TeXHO1I0rnYeCKMMK npoLieccamu.

. CoxpaHeHme 3a[]aHHbIX NapaMeTpoB 1 X0[a BPEMEHW MpU OTKIOYEHUN NMNTaHUA

« PaclumperHbIv Anana3oH no Temnepatype Kcryaralmm

+ Y106CTBO HACTPOIKM 1 3KCTyaTaLm

Onucanue npubopa

TaiiMep WMeeT [Ba HE3aBUCUMbIX KaHana
yrpaBnieHna. [1A KarwOooro KaHana MoMHO
YCTAHOBMUTL BPEMSA BRIIOYEHNA 1 OTHIIOYEHMS
CBOEI0 BbIXO[HOMO 3/IEKTPOMArHITHOMO perie.
B TaliMepe vcnonb3yiotca pene ¢ Nepexva-
HbIMU KOHTaKTaMM, COOTBETCTBEHHO MOMKHO
MCMoNb30BaTh SO0 HOPMasTbHO-3aMKHYTIE,
nMbo  HOPMasbHO-Pa3OMKHYThIE,  CKroBbIE
KOHTaKTbI [IBYX pesnie MoryT ObiTb COBAMHEHI
rnocneaoBatesibHo. B 3ToM ciyyae nosyyaem
MpMOOP C OOHMM KaHanoM 1 YeTbipbMA Bpe-
MEHHBIMM YCTaBKaMM.

TanMep WMeeT BO3MOMHOCTb  yNpaBneHnA
pere B 3aBMUCUMOCTU OT YPOBHA OCBELLIEHHO-
ctu. lopor cpabaTbiBaHmA, B 3aBUCMMOCTM OT
YPOBHA OCBELLIEHHOCTY, NMPOrpaMMUpyeTcA B
nepefenax ot 1 4o 50 oTHOCKTENbHBIX eau-
HWL: 1% — OCBELLUEHHOCTb MUHUMAbHaA,
50% — ocBeLLEeHHOCTb MaKCUMarbHas.

TexHUYeCKMe XapaKTepUCTMKM

Ecm BpeMeHHble YCTaBKM KaKoro-nunbo w13
KaHaroB (BPeMA BKMIOYEHMA 1 BbIKMIQYEHWA)
PaBHbl, [JaHHbIA KaHan paboTaeT TofbKo OT
[IaT4MKa OCBELLEHHOCTU, KaK 0bbl4HOe GOTo-
pene. Ecnv BpeMeHHble YCTaBKM KaKoro-nmnbo
M3 KaHanoB (BpemA BKIIOYEHWMA U BbIKIIO-
YEHWA) UMEIOT pasHble 3HaYeHud, To mocne
BK/IOYEHMA [aHHOM0 KaHana OT AaTuuKka
OCBELLIEHHOCTM, BXO[ OT [aTuMka OCBELLEH-
HOCTM OTKIIOYAeTCA (BO M30EMKaHME JIOMKHBIX
CcpabaTblBaHWiA OT MOCTOPOHHEI 3aCBETHM)
[0 Tex nop, Moka He oTpaboTaloT BpeMeHHble
YCTaBKM.

HanpsAreHue nutaHmna 198..242 B
KonnyectBo KaHanoB AnA NOAKMI0YEHNA BHELLHWX Lienei ynpaBneHna 2

PekmM paboThl LIMKNYECKUIA
lepuog umkna 24 4.

Bpems ycTaHoBneHMA paboyero pexiuma

He bonee 3 cex.

[pefenbl AOMyCKaeMoro OTKIOHEHUA YaCcoB PeasbHOr0 BpeMeHw
[lnana3soH KoppeKLMM CYTOYHOrO YX0Aa YacoB

Kon-Bo ycTaBoK Ha 1 KaHan (He3aBUCHMbIX 1A Ka40r0 KaHana)
[ana3oH 3anaHuA ycTaBoK

HoMuHanbHbIA KOMMYTUPYEMBI TOK

[pOJOHKMTENBHOCTL PAbOTbI TaiiMepa 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 AWTCKPET. oTcHeTa | MUH.
5Acos ¢p>0,6

He MeHee 500 cyToK

-40...+50 °C

72x88x54 MM

He bonee 0,25 Kr

Katanor npoaykuwmn 2018
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PEJIE BPEMEHM M TAVIMEPbI

AnroputMmbl paboTbl TaMMepa peanbHoro Bpemenn TPB-02

CocTosHue A
KOHTaKTOB pene
| |
1. Pabora TaiiMepa (cocTosHVe 0fHOo U3 pene) ¢ I I
[IaTYNKOM OCBELLIEHHOCTW, WCTONb30BaHMe HOp- TemHo | ! TemHo
3aMKHYTbIe - - - = CBETno
MaJlbHO-Pa30MKHYTbIX KOHTAKTOB perie
o t1 - ycTaBKa Ha BK/OYeHUe (BK/IOYEHVE OCBe-
LLIeHNA - YTPO) Pa30MKHyTbIE
o2 - ycTaBKa Ha OTKIOYeHUe (BbIKMOYeHWE oTKNKOuEHNe BKMIOYEHME t2 24y
0OCBeLLEeHnA - HOle) OT [3aTYMKa OT AaTumKa
OCBELLEHHOCTH ocCBeLWeHHOoCTn
CocrosHve \
KOHTaKTOB pene
| |
2. Pabota TaiMepa (CoCTosHMe 0[IHOMO 13 perie) Mpu I I
OTKIIOYEHUI [1aTUMKa OCBELLIEHHOCTM, UCTIONb30Ba- TewHo ' ' TemHo
3aMKHyTbIe ! cBeTno /
HYe HOPMaJIbHO-3aMKHYTbIX KOHTAKTOB pene I I
| |
«t1 - ycTaBKa Ha BK/OYeHMe (BK/IOYEHME 0CBe- I I
LLIEHMA - YTPO) pasoMkHyTble | ] |
o2 - ycTaBKa Ha OTK/IOYeHUe (BbIKMIOYEHMEe 0 2%y
OCBELLIEHUA - HOYb)
CocTosnHve \
KOHTAKTOB pene
3. Pabota TaiMepa C nocnedoBaTeslbHbIM Coe-
OVHEHVeM [BYX BbIXOOHbIX pene (6e3 gatimKa S
OCBELLIEHHOCTM), UCMONb30BaHWEe HOpMaJbHO-3aM-
KHYTbIX KOHTAKTOB perie
« t1 - ycTaBKa Ha BKlo4eHue | pene PasoMKHyTble |
0 tl 2 t3 t4 24y
» t2 - ycTaBKa Ha oTknioueHue | pene
« t3 - ycTaBKa Ha Bkniouenue Il pene
« t4 - ycTaBKa Ha oTKntoueHue |l pene
CocTosnue A
KOHTAKTOB pene
| |
4. Pabota TaiMepa (coctoAHwe, HanpymMep 1 pene) I I
C [aT4MKOM OCBELLIEHHOCTV B perkmMe dotopene IEREID ' f TeMHO
3aMKHyTble CBET/1I0
(t1 = 12 = 0), ncnonb3oBaHWe HOPMasbHO-3aMKHY-
ThIX KOHTAKTOB pee
pa3oMKHyTble |
0 OTK/IOYEeHNe BKJTIOYeHVe 244
OT AaTtyuKa OT AaTyuKa
OCBeLLeHHOCTU ocBeLleHHOCTH

4 A t?:iﬂ (4 77i} © KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI # ABTOMATUKA



5. CyeTymku UMNYNbCOB U beCKOHTAKTHbIE BbIK/TIOYaTENN

9.1 Cyetumnk nmnynocos CU2-4

Cyetumk umnynbcos CU2-4 npegHasHadeH AnA udpoBOro 0TcyeTa 06BEKTOB UM eAMHUL, (MMMY/LCOB, XOM0B U T.M.), MOCTYMaloLLMX
OT KOHLIEBbIX BbIK/IOUATENE KOHTAKTHBIX, OMTUYECKMX, UHYKTMBHBIX, EMKOCTHBIX U [p. AATYMKOB U MOMET NPUMEHATLCA B TEXHO-
NIOrMYECKUX NPOM3BOACTBEHHbIX MPOLIECCaX B NPUOOPOCTPOEHMM, MULLIEBOM NPOMBILLAIEHHOCTM, MALUMHOCTPOEHMM, B TOM YKC/e /1A

nofcyeTa NpoayKLUMM.

+ [NpAMoiA, 06paTHbIV 1N PEBEPCUBHBIN CYET

+ OyHKUMA MacLLITabMpoBaHWA

« Hannuue kaHana ynpasneHvia

+ 3aluuTa NapamMeTpoB 0T HECaHKLIMOHMPOBAHHOM AOCTyNa

OnucaHue npubopa

Cuetumk umnynbcoB CU2-4 wcnonbayetcA [anAa  oTcueTa
VIMMY/bCOB, MOCTYMAIOLLMX OT KOHTAKTHBIX MK BeCKOHTaKT-
HbIX [aT4vKoB. brarogapA  HanWuMIio 3MeKTPOMarHUTHOM
pene ¥ OYHKUMM MacLUTabypoBaHWA CHETYMK MMMY/IbCOB
CW2-4 MoweT TaKwe NMPUMEHATLCA B Ka4ecTBe pacxofoMepa
WM fo3atopa.

TexHu4eckue XaPaKTeEPUCTURHU

HoMWHanbHbIA KOMMYTUPYEMbI TOK
[nvtenbHOCTb CHeTHOrO MMNYIbCa
[nvTensHOCTb May3bl Mexay VMMyIbcamy
YacroTa cnepoBaHuA MMNY/IbCOB

Perkim pabothl

[lnanasoH 3agaHuA ycTaBoK

[lManasoH KoaddrLMeHTa yMHOMKEHWA (MacLUTabupoBaHs)
[vana3oH 3anaHuA aHTuapebesra
TeMnepatypa aKcnnyataumm

HanpseHue nutaHna

[abapuTHble pa3mepbl Kopryca

Macca

Katanor npoaykuwmn 2018

5A cos ¢>0,6

He MeHee 0,5 Mcek

He MeHee 0,5 MceK

He bonee 1 Ky

MPAMONA, 06PaTHbIN, PEBEPCHBHBIN
-999 = 9999

0,001...9,999

0,5...99 mcek

+5..455 °C

198..242 B

96x48x100 MM

He bonee 0,40 Kr
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CHETHMRM UMITYTIBCOB W BECKOHTAKTHBIE BbIKITIOHATESN

9.2 [epeknioyatenun ontuyeckume 0N

OnTtnyeckme nepexnioyareny npefHasHa4eHbl A1A PEruMcTpaunmy pasinyHbIX 06EKTOB U NPUMEHAIOTCA B MaLLMHOCTPOEHUK, aBTOMO-
6VIJ'IECTp09HVIM, MULLEBO MPOMBILLUJIEHHOCTU U T.4.

+ YCTOMYMBOCTb K BUOPALIMOHHBIM Harpy3kaMm

YcTonumBocTb K 3JIEKTPOMArHUTHLIM
fnomMexam

YcTonumBocTb K BHEeLLHeMy OCBELLIEHNIO
(B TOM YiCrIE OT JIOMUHECLIEHTHbIX flamn)

« [lBa ucnonHeHwms:

1. MNepeKnioyatenb ONTUHECKWIA COBMELLLEH-
Horo Tvna OMN/-02M

2. MNepeknioyaTesb ONTUYECKMIA pa3HECEeH-
Horo Tvna OMn/-03M

OnucaHue npubopa

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

Mepekntoyatens OMNO-03M coctouT 13 gByX
yacTeit: M3ny4aTenA v AeTeKTopa U MOXKET

TexHUYEeCKME XapaKTEPUCTUKN

MCMONb30BaTLCA Kak AndQY3VOHHBIA nepe-
KMioyaTenb — cpabaTbiBalolLMA Ha  CBeT,
OTParKeHHbIN 0T 06BbEKTA NPy MOABNEHWM €r0
B aKTMBHOI 0651aCTV NepexnioyaTens (B nyye),
TaK W KaK pasHeceHHbI — cpabaTbiBaloLLmii
Ha NpepbiBaHVe Nyva Mexay 13sydateneM v
[ETEKTOPOM.

Ha nepekniovatene wMeloTca: perynvpo-
BOYHbIA PE3NCTOp ANA HACTPOMKM ropora
YyBCTBUTENBHOCTY M CBETOAMOAHBIN UHAMKa-
TOp cpabaTbiBaHMA KPacHoro LIBETa.

MaKcvMarnbHoe paccToAHye YCTonumMBoi paboTbl

,[lﬂI/IHa BOJTHbI UCMOJIb3YEeMOro 13/Ty4eHnA

0,5 M — oTpaxKeHue 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..+55 °C

He 6onee 0,30 Kr

+ 2,0 M — MpoxoXKaeHve nyya
» 0,25 M — oTparKeHme ny4a

950 HM
+0,5
8..30B

M 20x1,5
+5..+55 °C

He 6onee 0,40 Kr



ABTOHOMHBIE PET/CTPATOPhI (J10ITEPbI)

6. ABTOHOMHbIE perucTpaTopbl (gatanorrepbi)

6.1 TepmoxpoH-Pancub

Cvctema TepMoxpoH-Pancub MoMeT mpuMeHATLCA 1A PervcTpaumMm M KOHTPOAA Temrepatypbl B /itobbix chepax AeATenbHOCTH,
HarnpuMep: MULLEBOM M $apMaLEeBTUYECKILM MPOMBILLNEHHOCTY; MeaMLMHE; CTPOMUTENLCTBE M NPOM3BOLCTBE CTPOKMaTepUasos;
MUIMLLHO—KOMMYHaTbHOM X03AMCTBE; UCTIbITaHWM, XpaHEHWUM W TPAHCMOPTUPOBaHMM HeTenpoayKTOB; TeMNEepaTypHOM MOHUTOPUHTe
OBUYLLMXCA, BUOPMPYIOLLMIX M BPaLLAIOLLMXCA MEXaHU3MOB; METEOPOJIOTMM; HayHbIX UCCIe[oBaHMX.

PerucTpaliya TemnepaTypHbIX 3Ha4YeHuit Yepes paBHble 3aaaH-
HblE M0/Tb30BaTENEM MPOMEHKYTHI BPEMEHM

XpaHeHvie MHhopMaLmm B COBCTBEHHOI 3HEProHe3aBMCHMO
MaMATU perucTpatopa

JINTWEBbIV 3M1EMEHT NUTaHWA CO CPOKOM 3KCNNyaTaLmm o 8 net
+ MWHMaTIOpHbIA FEPMETUYHBIA KOPMYC 13 HEPHKaBEIOLLIEN CTanm
+ Ynapo- 1 B1ObpOYCTOMYMBOCTL

+ YCTOM4MBOCTb K MarHWUTHBIM V1 31EKTPOCTATUHECKIM NOMAM

« [lpocToe v yaobHoe nporpaMMHoe obecrnevyeHre

+ BbiBOA AaHHbIX B BYe TabnMLbl, MMCTOrpaMMbl, rpadmnKa

OnucaHue npubopa

YHMBepcanbHana — cucTeMa  TeMMepaTypHOr0  MOHWTOPMHIa
«TEPMOXPOH-P3J1ICNB» npegHasHaveHa anA permcrpaumm Tem-
nepaTypbl BO BPEMeHW € nocneaytoLLer 06paboTKoi nonyveHHo
MHOOPMaLIMM Ha NepcoHanbHOM KoMmbioTepe. CucteMa coctouTt
“3 n3meputenen-pervctpatopos DS1921G-F5 v agantepa anAa
cyuThiBaHMA AaHHbIX Ha (K. [MoctaBnAeTcA Ha gucke. 3a cyet
Marnbix rabapuToB M MOJSHON aBTOHOMHOCTW M3MepUTe/b—peri-
CTPATOp MOMKET bbITb YCTaHOBEH B TPYAHOAOCTYMHBIX MECTaX, TaM,
rae NpYMeHeHne Apyrx CPeacTB KOHTPOA HEBO3MOMKHO.

TexHuueckue XapaKTepUCTUKN
[lnanasoH perucTprpyemon TeMneparypsi
[orpeluHoCTb permcTpaLmm TemMnepaTtypel

MorpelUHOCTb PermcTpaLivv BpeMeHH
Mepvof permcTpaLmm aaHHbIX

06beM namaTH

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

Konuuectso nporpaMMmpyeMbix KOHTPOSbHBLIX NMPeienoB
3KcnyaTaumnoHHsI pecypc npy Temnepatype + 20 °C
CreneHb 3aLwLuThl Kopryca

BenunurHa oTHocuTeNbHOM BaHOCTH

Macca u3mepuTens-pervctparopa

Katanor npoaykuwmn 2018

DS19216G-F5

-40...+85°C

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

+2 MWH. 3a 1 MecAl,
1...255 MUH.
2048 3anucen

1. C npeKpaLLieHveM 3anucu nocsie NoHOro 3anosHenuaA bydepa

2. KonbLeBolt bydep (be3ocTaHoBOYHaA paboTta) — nocne AOCTUHKEHMA
nocneaHei AYeriK HauMHaeTCA CReayIoLLMIA LiYIKA NocneaoBaTelbHOro
3anoNHeHUA NaMATY HOBbIMW AaHHBIMM, HAUMHAA C MIaLLLIMX AYEEK,
MoBEPX paHee CoXPaHEHHbIX 3HAYEHNIA.

2 (0[MH BEPXHUI 1 0UH HAMHWIA)
2..10 net

IP67

90% RH npw Temnepatype 50 °C
33r

www.relsibcom 47



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

6.2 Peructpatopsl EClerk-USB

6.2.1 AstoHoMHble peructpatopbl EClerk-USB B nnactukosom
MWHK Kopnyce

ABTOHOMHbIe peructpatops (norrepbl) EClerk-USB npuMeHsAIoTca B Hay4HbIX MCCIEA0BaHMAX M MPOMBILLTIEHHOM MPOK3BOLCTBE, MK
TPAHCMOPTMPOBKE CKOPOMOPTALLMXCA MPOAYKTOB M MaTepPUanoB, [1A KOHTPOJIA paboThl CUCTEM OTOMNEHWA U KOHAMLMOHVPOBAHNA BO3-
[yXa, Ha CKnafax, XpaHWuLLax, B bubnnoTeKax, apxusax 1 .4,

+ Bbicokan TouHoCTb + CoBpemeHHbIV An3anH
+ Huskoe aHepronotpebnene  « TOHATHbINM NOMb30BATENLCKMIA
« bornbLLioi 06BEM BHYTPEHHEN MHTepGeric

namATn

3ProHOMUYHBIN KopryC

Onucanue npubopa

ABTOHOMHBIE PervCTpaTophbl (110rrepbl) — 310 BaLLM SIMYHbIE INEKTPOHHbIE
cekpetapy (electronic clerk), KoTopble NpoBeyT U3MePeHMA HeobXoam-
MbIX MapamMeTpoB, 3anyLLYT AaHHbIE BO BHYTPEHHIOW NaMATb, a No3e,
MpY NOMOLLM MPOrpaMMbl 06paboTKM, NPeACTaBAT AaHHbIE M3MepeHUit
Ha KOMrbloTepe B y06HOM /1A Bac BUE.

Pervictpatopbl (norrepbl) paboTaloT Kak aBTOHOMHO, MCMONb3yA HeA0pO-
roi anemeHT nuTahmA CR 2032, TaK v ¢ KoMMbloTEPOM B persime on-line,
nuTadAck ot USB-nopra.

06beM namatu norrepa: 80000 3HaueHit
Mepuop onpoca: 1 c...24 u.

Tun 3anmcK: UMKNMYECKWIA, [0 3aN0HEHUA
Konuyectso KaHanos: 1 v 2

Cpok cny:bbl 6e3 cMeHbl 3ieMeHTa NUTaHMA NpU Nepuoge
peructpaumm 1 MuH: 1 rof.

Temneparypa akcnnyataumu: -20...+70 °C

TexHu4eckme XapPaKTepUCTURKU

HaumeHoBaHue Konuuecteo [lmanasoH u3Mepexua
peructparopa KaHanos Wsmepaembiii napametp 1 TOYHOCTb

EClerk-USB-T TeMnepaTypa (BCTPOEHHBIN CeHCop) -20..+70°C+0,5°C
EClerk-USB-RHT 2 TeMnepaTypa ¥ OTH. BaHHOCTb (BCTPOEHHBIM CEHCOP) 62010579% 05:1[2] []Ct}éi(la‘SU %ﬁi3405f(}:ﬁ))
lICR. Temneparypa: Tepmonapa T1na XA(K) — BHeLLHee B o

EClerk-USB-K 1 OTKMIOUEHYE YEPE3 KNEMMbI 50..+1200°C+ 0,5 %

EClerk-USB-2Pt 9 Temnepartypa: TepmMoconpoTvenenyie Pt1000 — BHelLHee 504200 °C +05 °C
ABYXNPOBOAHOE NOAKMIOYEHWE YEPE3 KEMMBI -

EClerk-USB-2mV 2 HanpsreHre — BHELLHee NOAKMIYEHE YEPE3 KNEMMBbI 0..50 mV £0,25 %

EClerk-USB-2U 2 HanpAmeHvie — BHeLLHee NOAK/I0YeHNe Yepes KeMMbl 0..10B+0,25 %

A 8 t?:)ﬂ E=BBET ©  KOHTPOILHO-UIMEPHTENLHBIE IPHEOPbI M ABTOMATHKA



ABTOHOMHBIE PEFCTPATOPHI (JIOITEPBI) / PETUCTPATOPbI ECLERK-USB

6.2.2 AstoHoMHble peructpatopbl EClerk-USB-x-Kl
NPOMBILL/IEHHbIE B repMeTYHOM Kopnyce Kl

ABTOHOMHbIE NPOMbILLIEHHBIE perncTpatopbl B Kopryce Kl npuMeHATCA [nA KOHTPONA TeMnepaTypbl }UAKMX U ChiMy4MX MULLIEBbIX
W HeMWLLEBbIX Cpefl, KOHTPOJIA TemMnepatypbl B Tpybax v emMrocTax. EClerk-USB-RHT-KL npuMeHsieTcA [nis KOHTPONA U perucTpaumm
TeMnepaTypbl U OTH. BAAXHOCTU B MPOMU3BOACTBEHHBIX U CKNAACKUX MOMELLEHUAX, B BO3OYX0BOAAX CUCTEM BEHTUIALMM U KOHAW-
LIMOHMPOBaHWA, B KaMepax Temna-xonoda, cywunbHbix wkapax. EClerk-USB-PT-KI npuMeHAeTcA [nA KOHTPONA WM perucrpaumu

M36bITOYHOTO JABNEHNA U TeMnepartypbl YUIOKOCTEN.
EClerk-USB-X-X-X-XxX-X

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

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

PT — u3bbiTouHOE faBnEeHue 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: K10, 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 pe3bo0oBoro
‘ \ coequHenua (ana 2Pt n K)
M, MM |

+ Bricokan TouHocTb

+ [epMeTUuHbI Kopnyc

+ LLpokuit vianasoH TemMnepaTypbl 3KCMTyaTaLmm
+ Hannuue ocTvipoBKM Nonb3oBaTens

Hu3koe sHepronoTpebnenme

+ [OHATHBIN NO/b30BATENLCKUY MHTEP(EIC

OnucaHure npubopa

3neKTPOHHbIN 610K pervicTpaTopa ¢ baTapeiHbiM 0TCEKOM HaxoaWTCA B repMe-
TUYHOM KNEMMHOM rofoBKe. KneMMHanA ronoBKa MMEeT [Ba BXoaa: OAvH AnA
noaKmiodeHna K USB-nopTy KoMnbloTepa, BTOPOI ANA NOAKM0YEHNs 30H4a C
UyBCTBUTESbHBIM 371eMeHTOM. [1p1 oMol nporpammel EClerk nons3oBatens
MOMET CaMOCTOATENBHO OCYLLIECTBUTD IOCTUPOBKY perucTpatopa. [ cMeHbl
3reMeHTa NMnTaHNA UM M3MeHEHUA pPerkyMa paboTbl perncTpaTopa A0CTaTo4yHo
OTKPYTWTb KPbILLKY KNEMMHOW FOf0BKM. PerncTpatop BbINOMHEH B pasfiviHbIX
KOHCTPYKTVBHbIX UCMIONHEHWAX [171A pa3HbIX 0011acTel NpUMeHeHNA.

06em namaTu norrepa: 80000 3HaueHwi
Mepunop onpoca: 1c...244

Tuvn 3anMcK: LMKINYECKWIA, 10 3aM0fHEHWA
KonuyectBo KaHanos: 1 v 2

CpokK cny:x6bl 6e3 cMeHbl 31eMeHTa NUTaHUA
npu nepuope peructpaumu 1 MuH: 3-5 net

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

Katanor npoaykuwmn 2018

EClerk-USB-K-KI0

EClerk-USB-PT-KI

EClerk-USB-2Pt-Kl1-2
EClerk-USB-RHT-Kl4-1
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ABTOHOMHBIE PEF/CTPATOPHI (JIOITEPbI) / PETUCTPATOPBI ECLERK-USB

L 53 L 40 53
X 4| i
T 1 i [
" o el | o
s + o + M o
L\
KIO Kl1-1 ' Kl1-2
M12x1,5; M16x1,5; G1/4; M20x1,5; G1/2
| - 53 -
[
JE
* T
Kl1-3 ' KL2-1 Kl2-2

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

@65

Kls-1

TexHUYEeCKME XapaKTEPUCTUKN

Konuuecteo
HaumeHoBaHMe peructpatopa KaHaN0B WU3MepaeMbii napameTp [lnana3oH u3MepeHUA 1 TOYHOCTb

TeMnepatypa (BCTpoeHHbI ceHcop, KIO ana )
EClerk-USB-2Pt-Kl 12 CMO/b30BaHMA C BHELLHUM [aT4MKOM) 50..+200°C £0,5°C

ICR_PUT. TeMnepaTypa ¥ 0TH. BaKHOCTb (BCTPOEHHBIN ceHcop,  -40...+100°C £ 1,0°C
EClerk-USB-RHT-K| 2 KI0 on1A 1cnonb30BaHUA € BbIHOCHBIM JATYMKOM) 0...100% oTH + 2,0%

Temnepartypa: Tepmonapa Tvna XA(K) (BcTpoeHHbii N 5 5
EClerk-USB-K-KI 1 ceHcop, KI0 anA ncnonb3oBaHUA ¢ BHELLHM _ggi?gggcci fQUSEEoD%g?nCc
[JlaT4MKOM) T

EClerk-USB-PT-KI 2 I136bITo4HOE AaBNEHMe ¥ TeMMepaTypa. ?200(1[{'? 5108';20'55%” Bl

BPEMH ¥U3HU IN1eMeHTa NUTaHUA NpU TeMnepartype
Mepuop peructpaumm Bpema 3anonHeHna naMaTu

11,5 yacoB 70 cyTok 30 cyTok
10c 4,8 cyTok 1,5 roga 0,5ropa
1 MUH 29 cyToK 5 net 3 roga
1 vac 5 ner 8 ner 4ropa

5 U t?:)ﬂ E-EHET ©  KOHTPOIILHO-UIMEPHTENLHBIE TPHEOPbI M ABTOMATHKA



ABTOHOMHBIE PEFCTPATOPHI (JIOITEPBI) / PETUCTPATOPbI ECLERK-USB

6.2.3 AstoHOMHble peructpatopbl EClerk-USB-X-G
NPOMBILL/IEHHbIE B FePMETUYHOM Kopnyce G

ABTOHOMHbIE PErucTpaTopbl MPUMEHAIOTCA B HAYYHbIX UCCNEA0BaHMUAX, B MULLEBOM MPOMBILLIEHHOCTU, CENbCKOM Y KOMMYHaJlb-
HOM X03AMNCTBaX 1 MaLUMHOCTPOEHMM, eJe3HO0POMHOM TPaHCTMOpTe 1 B APYrUX OTPACc/AX NPOMBILLIEHHOCTH.

OnucaHue npubopa

+ BbicokaA TouHoCTb AToHOMHbIe perucTpatopbl EClerk-USB-X-G B repmMeTyHOM Kopryce npefHasHaueHsl AnA

« Huskoe 3Hepr0|-|0'rpe6ne|.|y|e perncTpaum napameTpoB C BHELLHWX OAaTHMKOB.

+ Lnpoknit AuanasoH v3MepAeMbIX Napa-  [pu nomoLLy nporpammel EClerk nonb3oBaTenib MOMKET CaMOCTOATENILHO OCYLLECTBMTL KOCTU-
MeTpoB POBKY pervcTparopa.

['epMeTUYHbBIN Kopnyc

+ LLIMpokwit fnanasoH TeMnepaTypbl aKCMNy-
ataumm Mepunop onpoca: o1 1 cek. Ao 24 vacos.

Hanuume 1octpoBKm nonb3oBatena

06bem namaTy norrepa: 80000 3HaueHwi

Temneparypa akcnnyataumu: -40..+70°C, kpaTkoBpemeHHo (He bonee 1 yaca): -50...+80°C.

TexHUYEeCKME XapaKTEPUCTUKM

Konuuecteo
HaumeHoBaHue peructpatopa KaHaN0B WU3MepsaeMbIvi napameTp [lnanasoH n3mepeHua 1 TO4HOCTb

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 HanpAeHve 0...5vA £ 0,05%
0...20MA £ 0,05%
4..20MA £0,1%

EClerk-USB-2mV-G 2 HanpsameHve 0...50mB + 0,25%

Katanor npoaykumum 2018 www.relsibcom 91



ABTOHOMHbIE PETUCTPATOPHI (JIOTTEPBI) / PEFACTPATOPHI ECLERK-USB

6.2.4 lporpaMmHoe obecneveHne ana pabotol
c peructpatopamu EClerk-USB

[porpamMma KoHGUrypypoBaHus 1 paboTbl ¢ fJaHHbIMK EClerk v. 1

lporpamMma npefHa3HayeHa A1A HACTPOMKM
napameTpoB M paboTbl C JaHHbIMK 13Me-
peHuin  aBTOHOMHbIX  USB-peructpatopos
EClerk-USB. Tlporpamma uMeeT  WHTY-
UTMBHO-MOHATHBIN Mo/b30BaTeNbCKMUNA
nHTEpdENC.

[Mporpamma EClerk no3Bonqer:

* OCYLLECTBUTb  HauaslbHyl0  HACTPOMKY
perucTpatopa: 3afaTb TeKyllee Bpewms,
nepu1of onpoca, BpeMs Hadana onpoca,
PEMIM 3annCK (UMKIMYECKUI UK pa3o-
Bblii [10 3amnofHeHWA MaMATM), 3adaTb
UMA;

MpefCcTaBnATb AaHHble B BuAe Tabnamupl
WnM rpadrka C BO3MOMKHOCTbIO Mac-
WTabupoBaHWA,  3afaBaTb  YCTaBKMU,
KONMpOBaTb laHHbIe, 3KCNOPTMUPOBATH X
B TekcToBble Unu Excel-daiinel, pacneya-
TaTb rOTOBbIN [POTOKON M3MEpEHNIA.

[0 EClerk conepuT:

1. MporpamMy KoHUrypupoBaHuA v paboTsl ¢ faHHbIMK EClerk v1.8 (01.07.2014)
2. lNporpammy — npocMoTpLLUMK AaHHbIx EClerk Viewer v1.3 (01.04.2014)

3. CraTby N0 NPUMEHEHWI0 aBTOHOMHbIX PervMcTpaTopoB

4. PykoBoACTBa N0 3KCMTyaTaumm

BHuMaHwMe!

[nA ocyLLecTBNeHWA 3aBOICKO IOCTUPOBKM, 3MEHEHUA Napona AnA BXoAa B 10CTU-
poBKy [Nonb3oBaTena HeobxoauM TEKCTOBbIN haiin-naposb. [aHHbIi TEKCTOBLIN haiin
HeobXo/¥Mo MOMECTUTb B Ty e NarKy, rae HaxoauTcA cama nporpamma EClerk. B atom
cnyyae npu oTKpbITUK Nporpammbl EClerk B cTpoke MeHio MOABWTCA AOMOMHUTESbHAA
KHorKa «CepBucy. TEKCTOBbIY (halin BbIChIIAETCA NOC/e NoMy4eHA 3anpoca Ha 0drLm-
arnbHoM b/1aHKe opraHu3aumny Ha an. agpec tech@relsib.com

MporpamMma-npocMoTpLUmK aaHHbIx EClerk Viewer

lMporpamMma NpeHa3Ha4eHa AnA aHa-
/133 [IaHHbIX C HECKOJbKIX aBTOHOMHbIX
USB-peructpatopos EClerk-USB u 6ecnipo-
BOLHbIX M3MEpPUTENEN-PErvCTPATOPOB
WR-1-16-USB.

[padviKki B MporpaMMe npezCcTaBeHbl B MOSHO3KPaHHOM Gopmarte. VIMeeTcA BO3MOMHOCTb
M3MEHEHA LIBETOB rpadyKoB, MacLLTab1poBaHWA 0HOBPEMEHHOIO Mpe/iCTaB/eHnA Ha
rpacuKe AaHHbIX B Pa3fIMYHBIX GU3NHECKMX eAMHULAX MPU NOMOLLM aBTOMATUYECKOro
pacyeTa MaclTabHbIX KO3DGULIMEHTOB.

i
!
;

Rl

f
|
|

i

06Lume faHHble Mpe[cTaBneHye faHHbIX B BUAE MpeacTasneHmre AaHHbIX B BIE rpadvka

TabnuLbl

t?ﬂ" (4 77i} © KOHTPOJIbLHO-N3MEPUTEJIbHbIE [TPUEOPLI # ABTOMATUKA



ABTOHOMHBIE PEFCTPATOPHI (JIOITEPBI) / U3SMEPUTENN-PEMACTPATOPHI ECLERK-M

6.3 Wameputenn-peructparopsl EClerk-M
6.3.1 Uameputenu-peructpatopsl EClerk-M nepeHocHble

W3meputenu-peructpatopsbl EClerk-M npyMeHsioTcA B HayYHbIX MCCEA0BAHMAX W MPOMBILLJIEHHOM NPOM3BOACTBE, MPY TpaHCmop-
TUPOBKE CKOPOMOPTALLMXCA MPOAYKTOB 1 MaTepu1asoB, A4/1A KOHTPOSIA paboTbl CUCTEM OTOMEHUA U KOHAWLMOHUPOBaHWA BO3ayXa, Ha
CKnafax, XpaHunuLLax, B 6ubnuoTeKax, apxmeax v T.4.

BHeceH B ['ocynapCcTBeHHbIV peecTp CpeacTB M3MepeHui

Poccuickon Oepepauum .
Aepall + 00JIbLLIONM 06bEM NAMATH;

* BbICOKaA TOYHOCTb;

EClerk-M-X-X-X-X=-X/X-X + coBpemeHHblin 3proHOMIUHBIN KOPMYC;

* pacLUMPEHHbIN Wana3oH TeMrepaTypbl
MCNosnHeHwne no
01 — peructpatop BLINOMHAEMIM QYHKLNAM X 3Kcnayataumnm;
11 — n3mepuTens-pervcTpaTtop « cospemerHoe N0 gnA KoHUryprpoBaHWa
W ¥ paboTbl C JaHHBIMMY;
™n
T, RHT, 2Pt, K * BO3MOMHOCTb 3aMnCK C BPEMEHHbIMM
MHTEpBanamu;
WCNOJIHEHKe Mo TO4YHOCTU
1 - noBbILLEHHaA TOYHOCTb (TonbKo A RHT)

2 - HOpMarbHasa TOYHOCTb

MCIONHEHVE no cnocoby

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

G2 —Y43 B 30HOE
G3 -3 nogxmoyaeTcA Yepes Kinemmb

[MHa 30HAa

11= 120, 200, 300, 500 MM

ANMHa OT KOHLA 30HAa
no 2-oro Y3 (ana 2Pt)

2=
B —uyepHbi LiBeT Kopnyca
W —benbiit

/r B cnyyae pasmelLienna nameputena - peructpatopa EClerk-M Ha nnockocTv (Ha cTeHe, B
\\ " LUKady 1 T.N.) peKOMeHZYeTCA NPYMEHATb KPOHLUTENH ANA KpenneHna (NocTaBnAeTCA B
KOM/eKTe).
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Onucanue npubopa

NamepuTenu-pervctpatopsl EClerk-M nogpaspensiotca B 3aBUCMMOCTM OT Mcrnonb3yemoro  Bee npubopsl, KpoMe 1amepuTena-peructpa-
UyBCTBUTESIBHOMO 3/1eMeHTa 1, COOTBETCTBEHHO, 3MEPAEMbIX M PErUCTPUPYEMbIX MapaMETPoB.  TOpa C TWMOM YyBCTBUTENBHOMO 3neMeHTa T

MMEIOT 1Ba KaHasla U3MepeHnA:
B 3aBucuMocTv T Hanmuma unm OTCYTCTBMA CBETOANOHOIO MHAOMKATOPa I'Ipl/l60p BbIMOJHAET

dYHKLMIO perucTpatopa (HeT MHAVKaTopa) U M3MepUTeNnsA-pericTpatopa (ectb MHavkatop). ¢ RHT- u3meperune Temnepatypbl 1 oTHOCK-
TE/bHOM BNarHOCTV BO3AyXa,

o 2Pt — n3mMepeHue TeMnepaTypbl B ABYX TO4-
Kax,

e K — v3MepeHve TeMmnepatypbl pabodero
cnas (KOHTponmMpyeMoit cpefbl) MU Xonof-

B npubopax ¢ 43 K (repmonapa XA(K)) n 2Pt (nBa nnaTvHoBbIx 3nemeHTa Pt1000) yyscTBu- Horo cnas (Kopnyca npubopa).

TeNbHble 3NeMeHTbl HaxoaATCA B 30HAe (Mcn. G2) unv NoAKMioYaloTcA K Nprbopy € NOMOLLbI0

6e3BMHTOBBIX KnemM (1cr. G3).

B npunbopax ¢ 43 Temnepatypsl (T) v TeMnepaTypbl/0THOCKTENBHOM BRarHocTh (RHT) uyB-
CTBUTENbHbIMA 3M1IEMEHT BCTPOEH B MPMOOP W HaxoOMTCA Ha MeYaTHoW nnate Mnof CbeMHbIM
KOMMaYKOM, MMEIOLLIMM CKBO3HbIE 0TBEPCTUA ANA 0becrieyeHns Bo3ayxo006MeHa C OKpyHato-
Lev cpegov (uen. G1).

an60pr MMEIKT TPU UCNOJTHEHUA O CHOC06y noaxknioyYeHna 4yBCTBUTEJIbHOIO 3J1IEMEHTa:

G1 — YyBCTBUTEMbHBIN 31eMeHT (43)
BCTPOEH B KOpMyC

62 — vyBCTBUTENbHBIN 3nemeHT (Y3) HaxoauTea
B 30H€

63 — 4yBCTBUTENbHBIN 3nemeHT (43)
MOAKIIYAETCA K NprUbopy Yepes KNemMMmbl.*

- I'Ip1/|6op B VcrnonHeHmn G3 noctaenseTcs be3 YYBCTBUTEJIbHbIX 3/1IEMEHTOB, B [JaHHOM CJly4ae OHW MOryT 3aKa3blBaTbCA OTAESbHO.

TexHUYEeCKME XapaKTEPUCTUKM

06eM NamATM (KONMYECTBO 3aMNChIBAEMbIX 3HAYEHNI): 110 520 ThiC. 3HaYEHMI

Tun 3anucy AaHHbIX LIMKNMYECKIIA, 10 3an0sHeHUA

Tun cTapTa M0 BPEMEHMU, MO KHOMKe

[epuog permcTpamm 1c .24y

KonnyecTBo MHTEPBANOB 3anmcu (ceccuit) 1o 21

CyTo4HaA TOYHOCTb X0Aa BHYTPEHHErO TaiMepa tlc

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

MuTanne o7 3neMeHTa 1/2AA HanpaeHveM 3,6 B unv ot USB

BpeMs XWU3HM 3N1eMeHTa NUTaHWA NpU TeMnepaTtype**
Nepwop peructpaumm 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 3,1ropa 2,7 rofa

** - pw paboTe nprbopa ToNbKO B PeXKMMe pervctpatopa

5 A t?:)ﬂ E=BBET ©  KOHTPOILHO-UIMEPHTENLHBIE IPHEOPbI M ABTOMATHKA
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Pa3pewwalowan cnocobHocTb | UcnonHenue

HaumeHoBaHue U3mepaeMble JITENERLT TouyHocTb no cnocoby
npubopa napaMeTpbl u3MepeHua u3MepeHua Wupukatopa NoAKNIYeHUA
npubopa ceHcopa

1 EClerk-M-01(11)-T-W(B)  Temnepatypa, °C -40..+55°C +(0,5+0,003T)°C 0,1 0,06 G1
9 9 +1,0°C (-20..+55°C)
Temneparypa, °C -40..+55°C +1'5°C (-40..-20°C) 0,1 0,04 G1
2 EClerk-M-01(11)-RHT-
W(B) +3,0% (10...90%)
OTH. BNa*KHOCTb, % OTH. 0..+98% +4,5% (0...10%, 0,1 0,05 G1
90...98%)
EClerk-M-01(11)-2Pt- Temneparypa, °C 3 9 .
3 63-W(B) s e 50...+200°C +(0,2+0,001T)°C 0,1 0,03 G3
EClerk-M-01(11)-2Pt-
e s Temrepaypa, °C S
4 X2 — paccToAHue 0T KoHLa 83 HaFI)-iaTX:E ’ (celrlilco 5 +(0,2+0,001T)°C 0,1 0,03 G2
30H[a [0 BTOPOro ceHcopa A woon Ee)
X2 =0, ecnv BTOpom ceHcop pry
B Kopryce
5 EClerk-M-01(11)-K-G3-  Temneparypa, °C -100...+1200°C +(0,5+0,0027)°C 01 006 63
W(B) Temneparypa kopnyca, °C -40...+55°C +1°C ' '
6 EClerk-M-01(11)-K-62-X  Temnepatypa, °C -100...+800°C +(1,5+0,004T)°C 01 006 2
X — BnvHa 30HAa Temnepatypa Kopnyca, °C -40..+55°C +1°C ' '

Mporpamma EClerk v.2.0 gna KoH$MryprMpoBaHWUA aBTOHOMHbIX
nsmeputenen-peructpatopos EClerk-M u paboTbl ¢ AaHHbIMM

Hactpoiika (KoHduryprpoBaHwe) nprbopa;
« Pabota ¢ dpainamm faHHbIX;

« Paborta B pexkmme Online
(USB-n3mepuTens);

. (DVIJ'IpraLLVIFI N0 MaKCMMasibHOMY N MUHUMAJIbHOMY
3HA4YeHNUIO, M0 BPEMEHN;

« [pencraBneHne AaHHbIX B BUe Tabnnubl U rpaduka;

Bbicokan paspeluatoLas cnocobHOCTb NpecTaBeHUA
LaHHbIX;

MogroToBKa OTyeTa; aKkcnopT B Excel;
+ PyCcCKWI1 1 aHrIMACKWI A3bIK;
+ Bo3MorHOCTb I0CTVPOBKYM Npubopa.

lMporpamma-KoHdMrypaTop pa3BopaymBaeTcA Ha BeCh aKpaH (K.
[pauKa MaKcMManbHO GYHKLMOHabHA. MbILLKOV MOMHO CABM-
ratb KPVBYIO, YMeHblUaTb-yBENMYMBaTb MacluTab, BblAENATb
obnacTb 1 pa3BopaymBaTh ee Ha Bech aKpaH. [0 npegocTasnAet
BO3MOMHOCTb NOAr0TOBKM 1 pacneyaTk Ka4eCTBEHHOM0 Otyeta.
YCTaHOBLUMK cofiepuT B cebe PyKoBoACTBa Mo aKcmnyataumm
Ha Bce npurbopsl cepum EClerk-M, a Take nonesHble ctatbi no
MPVIMEHEHNI0 aBTOHOMHbIX PervcTpaTopos. B MeHio nporpamMMbl
B pasgene VIHpopMaLmA CoOepHuTCA KpaTkoe PyKOBOACTBO O

paboTe ¢ NporpaMMoin. - =
MoparoToBka OTyeTa
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6.3.2 U3meputenu-peructpatopbl EClerk-M craumoHapHble

/3MepuTenu — peructpatophbl TeMnepatypbl aBToHoMHble cepuu EClerk—M B repMeT4HOM MiacTMaccoBoM Kopryce npegHasHaueHbl
719 M3MepeHui (COBMECTHO C NepBUYHbIMU M3MepUTeNbHBIMY Npeobpa3oBaTeaMm) TEMMEPaTypbl HUOKOCTEN, Fa30B U Chify4mMX Npo-
[LIYKTOB M 3anucy pe3ys