TexHn4yecKaa nHpopmauma

OrpaHunyeHMA Ha YCJZI0BUA IKCN1yaTauum U A0NYCKU
NJ1aTUHOBbIX TEPMOMETPOB CONPOTUB/IEHUA B
cootBeTcTBMU C¢ DIN EN M3IK 60751

O6wan nHpopmauyms

Temneparypa - 3T0 Mepa TenJI0BOro COCTOAHMA BELLECTBa
WK Mepa cpeaHen KNHETUYECKOM SHEPrMM MONeKy. YTobbl
[ABa Tena NpuHAIM OAMHaKOBYIO TemnepaTypy (40CTUIM
TEPMUYECKOrO PAaBHOBECUSA), MEKAY HUMW JOMKEH ObiTb
HaJEHHbIN TEPMUYECKUA KOHTAKT. Teno, Temneparypy
KOTOPOro HEO6X0AMMO U3MEPUTb, CNefyeT NOMECTUTb KaK
MOM¥HO G/IMHKE K CUCTEME C HYYBCTBUTENIbHLIM K TEMMepaType
3/1EMEHTOM.

Haunbonee npMsHaHHbIE B MPaKTUKE METOAbI USMEPEHUA
TemnepaTypbl OCHOBaHbl Ha CBOMCTBaXx BeLLecTBa Win Tena,
KOTOPble U3MEHSIIOTCA B 3aBUCUMOCTUM OT TeMnepaTtypbl.
OpHUM U3 Hanbonee pacnpoCTPaHEHHbIX METOAOB ABJIAETCA
M3MEPEHHE C NMOMOLLbIO TEPMOMETPA CONPOTUB/IEHUSA.

B AaHHOM JOKYyMeHTe iaeTca KpaTKoe onucaHue
NOBTOPAILWMXCA U3 pasa B pas NPUHLUMMOB 1 TEXHOJIOTUN,
KOTOPbIE NPUMEHNMbI KO BCEM TEPMOMETPaM
conpoTtusneHus, Bbinyckaembix WIKA.

CrtaHpapTHOE UCNOJIHEHME

Mpuv OTCYTCTBMM AONONHUTENBHBIX CneuMdUKaLmi uim
TpeboBaHWI 3aKasumKa Mbl OyeM peKOMeHA0BaTb AaHHOe
CTaHZapTHOE UCMNOHEHWE WK Mbl Byaem BbibnpaTb STOT
BapuaHT, npegnaraa uan nsrotasanBad TepMomMeTp.

YyBCTBUTE/IbHbIM 3/1EMEHT

ONIEKTPUYECKOE CONPOTMBIEHNE YYBCTBUTE/ILHOIO
3/1leMeHTa TepMOMeTpa COMPOTUB/IEHNA MEHAETCA NpU
M3MeHeHnn Temneparypbl. [TOCKOMbKY NpU YBEUYEHUN
Temneparypbl CONPOTUB/IEHNE BO3paCcTaeT, Mbl
Ha3blBaeM ero pesvcTopoM C NOIOKMUTE/bHbIM TEMI0BbIM
KoadduumeHTom (PTC).

M3meputenbHble pesuctopbl Pt100 namn Pt1000 06b14HO
MCMOb3YIOTCA AJ1A NPOMBbILLIEHHOTO NMPUMEHEHUSA. TOYHblEe
XapaKTEePUCTUKM AaHHbIX U3MEPUTE/IbHbIX PE3UCTOPOB U
TEPMOMETPOB Ha MX OCHOBe onpegaeneHbl B MOK 60751.
B AaHHOM AOKyMeHTe onncaHbl Hanbonee BarKHble
XapaKTEPUCTHKM.

WIKA tunosou amcT IN 00.17 - 11/2020

WIKA t1noBo# avct IN 00.17

Ba3oBble 3Ha4eHUA ConpoTUBeHUa npu 0 °C

0O603Ha4yeHue Ba3oBoe 3Ha4eHue, Om

Pt100 100
Pt1000 1000

HupHbIi WpKUT: cTaHAapTHOE UCMONTHEHUE

|I|II|I|II|IIII|II_II|II_I||IIII|I_II
0 10 mm 20 30

Puc. cneBa: TOHKONIEHO4YHbIN U3MEPUTENIbHbIN
pesucTop

Puc. B ueHTpe: CTEKNAHHDbIA U3MEePUTENbHbIN
pesuctop

Puc. cnpaBa: Hepamuyeckuii uamepuTesibHbil
pesucTop
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HOHCprHU‘MM U3MepuTeJibHbIX pe3nUcTopoB

M3mepuTenbHble pe3MCTOpPbI, MCMOJ/Ib3yEMble B TEPMOMETPAX, MOTryT 6bITb MPOBOAOYHBIMW U3MEPUTENBHBIMM
pesucTopamu (W = NpoBOA0YHbIN) MM TOHKOMIEHOYHbIMU pe3ncTtopamu (F = TOHKONIEHOYHbIN).

ToHKOMNJ/IEHOYHblIE U3MepUTesibHble pe3uctopbl (F),
CTaHAapTHOE UCMOJIHEHUE

B TOHKOM/IEHOYHbIX U3MEPUTESIbHBIX PE3UCTOPaXx

Ha KepaMW4eCKY0 HECYLLYIO MIaCTUHY HAHOCUTCA

TOHKanA nnaTvHoBas NJeHKa. 3aTtem NpUKpennaTca
COoeAuHWTENbHbIE BbIBOAbI. B 3aBepLueHMe nnaTuHoBas
NAEHKa Y COEAUHUTENBHbBIN BbIBOZ FePMETU3UPYIOTCH CIOEM
CTeKNa AN 3alWWTbl OT BHELLUHMX BO3AENCTBUN.

TOHKON/IEHOYHbIN U3MEPUTESIbHBIN PE3UCTOP UMEEeT
c/iefylolme xapakTepPUCTURHU:

B [InanasoH Temnepartyp: -50 ... +500 °C 1)

B BbicoKasa BUOGPOYCTOMYMBOCTb

B MuHWManbHble rabapuTHblE pa3mepbl

B [locTaTo4HO BbICOKOE COOTHOLLEHUWE LieHa/KayecTBO

TOHKOMIEHOYHbIE U3MEPUTESIbHBIE PE3UCTOPbI UMEIOT
CTaHAaPTHYO KOHCTPYKLMIO, EC/IN TOJIbKO 3TO HE
NPOTMBOPEUUT TPEBYEMOMY AManasoHy TeMnepaTyp wim
TOYHO YKa3aHHbIM 3anpocam 3aKa3uuKa.

MpoBos1oYHbIE U3MEpUTE/IbHbIE pe3ucTtopbl (W)

B paHHOM KOHCTPYKLUMM O4EHb TOHKMIM MNAaTUHOBBIN NPOBOZ,
Haxogucs BHYTPU KPYIIOro 3almTHOro Koprnyca. Takas
KOHCTPYKLMSA NpoBEpeHa BpeMEHEM U 0BLLENPUHATA BO
BCEM MUpE.

JaHHas KOHCTPYKUMA MMEET ABa NOATMNA, pas/inyatoLimecs
BbI6GOPOM M30/IMPYIOLLLErO MaTepuasna.

B CTeHNAHHbIN U3MepUTeNbHbI pe3ucTop
BUhUNApHO HAMOTaHHbIM NPOBOAHWUK CTEKJIAHHOO

M3MEpPUTENIbHOTO PE3UCTOpa repMETUYHO 3anasH B
CTEK/IAHHbBIM KopnyC.

CTeKNAHHbIN N3MEePUTE/bHBIM PE3NUCTOP MMEEeT
cnepyoLme XapaKTepPUCTHKK:

B [lnanasoH Temnepatyp: -196 ... +400 °C 1)

B BbicoKasa BUO6pPOYCTOMYMBOCTb

CTEKNAHHBIN U3MEPUTEbHBIN PE3UCTOP

1) TeXHUYECKME XapPaKTEPUCTUKM NPUMEHWUMbI K Kaccy B, cMm. Takke Tabnumuy
Ha cTpaHuue 4

WIKA tunoBor avcT IN 00.17 - 11/2020

TOHKOM/IEHOYHbIM

WU3MEPUTE/IbHbIN Pe3ncTop

B HepamuuyecKuit U3MepUTesIbHbIA Pe3ncTop

MnaTMHOBas NPOBOJIOKA KEPaMUYECKOro
U3MepUTENIbHOrO PE3UCTOPa CKPYYeHa B BUAE Crivpau
W pacnonoMeHa B LWIMHAPUYECKOM NOI0CTH 3aLUUTHOrO
Kopryca.

HepamunyecKkuii usmepuTeNbHbIN PE3NCTOP UMEET
cnepyoLme XxapaKTePUCTURM:

B /InanasoH Temnepatyp: -196 ... +600 °C 1)

B OrpaHuyeHHasa BUOPOYCTOMUYMBOCTb

HepamnyecKkuii nuamepuTesibHbIM pe3UCTOpP

CtpaHuvua 2 us 8



Cxembl noaKOYEHUA 4YyBCTBUTEJIbHOIoO
SJIeMeHTa

B 2-npoBogHas cxema coeAMHeHuA
ConpoTUBIEHNE COEAMHUTENBHOIO BbIBOAA
YYBCTBUTE/IbHOIO 3/1EMEHTA PEFMCTPUPYETCSA B
pesynsrare U3SMepeHus Kak norpewHocTb. [1o aTon
NPUYMHE JaHHbIM TUN COEANHEHNSA MPUMEHATb He
PEKOMEHAYETCA, KOrga UCNO/b3YTCA M3SMEPUTEIbHBIE
peaucTopsl Pt100 B Knacce gonyckos A 1 AA, TaK KaK
3/IEKTPUYECKOE COMPOTUBIEHNE COEANHUTEIBHBIX
Kabesien 1 Ux cobCcTBEHHas TemnepaTtypHas
3aBMCMMOCTb NOJIHOCTBIO OTPAaETCA Ha pe3y/bTare
M3MEPEHUS, TaKUM 06Pa30M UCKaras ero.
MpumeHeHue
B CoeavHUTENbHblE Kabenu AIMHOM A0 250 Mm
B CTaHfapTHO, KOraa UCnosb3yTCA U3MEPUTESIbHbIE

pesuctopsl Pt1000

H 3-npoBopaHaA cxema coeiMHeHUA (CTaHpapTHOe
MUCIMOJIHEHUE)
BnnaHne conpoTrBneHne BbIBOAOB MO BO3MOXHOCTH
MaKCcMMasibHO KoMneHcupyeTca. MakcumanbHas
A/IMHA COEAMHUTENIbHOMO KabeniA 3aBUCUT OT NJoLwaan
nonepeyYyHoro ce4eHns NPOBOAHMKA Y KOMNEHCALMOHHbIX
ONuMI 3/1EKTPOHHOIO MOoAynsA (NpeobpasoBarens,
MHAMKATOpa, KOHTPOJIIepa Uix CUCTEMbI yNpaBaeHuA
npoLEeCCcomMm).
MpumeHeHue
B CoepnHUTENbHbIE Kabenu NpubanM3nTenbLHO A0 30 M

B 4-npoBogHaA cxema coeuHEHUA
BnvsaHue coegnHUTeNnbHOrO Kabena Ha pesynsrar
M3MEPEHNSA MOJHOCTBIO MCKJIOYAETCA, TaK KaK Ntobble
BO3MOXHbIE HapyLLIEHWA CUMMETPUM CONPOTUBIEHNA
NPOBOAHNKOB COEAUHUTENBHOIO Kabesna TaKkKe
KOMMEHCUPYIOTCA.
MaKcumanbHasa ganHa CoeguHUTENbHOMO Kabensa
3aBWCUT OT MJI0LWazm NONEPEYHOro Ce4EeHNs NPOBOAHMKA
M KOMMEHCALMOHHbIX OMUMIA 3NEKTPOHHOTO MOAYNA
(npeobpasoBarens, MHANKaTOPa, KOHTPOIEPa NN
CUCTEMbI yrpaBeHUA NPOLECCOM). 4-MPoBOAHAA
CXema COefJMHEHUA MOKET TaKHKe UCMOoJIb30BaTbCA Kak
2-npoBoAHas uan 3-NnpoBoAHasA CXxema CoeamMHEHUsA
nyTeM OTK/II04EeHUA HEHYHHbIX NPOBOAHUKOB.
MpumeHeHue
B JlabopartopHoe o60pyfoBaHne
B KanmbpoBoyHasa TEXHWKA
B Knacc gonycka A niv AA
B CoeauHuTenbHble Kabenu gavHor o 1000 m

CABOGHH blée 4HyBCTBUTEJ1bHbI€ 3JIEMEeHTbl

B ctaHgapTHOM UCNOIHEHUM YCTaHOBJIEH OAUHAPHbIN
YyBCTBUTEJIbHbIN 3/IEMEHT.

CoyeTaHne 4epHOro C eNTbIM OCTaB/EHO A
OMNUMOHaNLHOrO BTOPOro M3MEPUTE/ILHOrO pe3ncTopa.
[Jns onpefeneHHbix KOMOGMHaLMIA (Hanpumep, HEGOBLLIOIO
avameTpa) No TEXHUHECKMUM NPUYnMHaM HEBO3MOMKHO
YCTaHOBWUTb CABOEHHbIM YyBCTBUTE/IbHbIN 3/1EMEHT.

WIKA tunoBor avcT IN 00.17 - 11/2020
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CBAasb TeMmnepatypbl C conpoTuB/sieHUemM

[ns Kaporo sHa4yeHus Temneparypbl CyLLecTByeT
€AMHCTBEHHOE 3HAa4YEHWE COMPOTUB/IEHUA. DTY HETKYHO
3aBMCUMOCTb MOXHO OnMcaTb MaTeMaTuyecKom hopmMyoNn.

[na pnanasona temneparyp -200 ... 0 °C He3aBMCUMMO

OT KOHCTPYKLMM pe3ncTopa NpuMEHAETCA caeaytowas
dopmyna:

Ri= Ry[1 + At+ Bt?+ C(t- 100 °C) - %]

[na pnanasona Temneparyp 0 ... 600 °C npumeHuma gpyras
dopmyna:

Ri= Ry[1 + At+ Bt?]

YcnoBHble 0603HaYeHUA:

t Temnepatypa B °C

Rt ConpoTuBneHre B OMax npu TeMneparype U3MepeHus
Ro Conpotunenre B Omax npu t = 0 °C (Hanpumep, 100 Om)

B pacuyeTax UCNONb3YIOTCA CliefyoL e NOCTOAHHbIE

A = 3,9083.103 (°C™)
B = -5,7750.107 (°C?)
C =-4,1830-1012(°C*)

OrpaHquHMﬂ Ha yc/10BUA KCNJlyaTauumn
MU KN1acCbl JonycKa

O6a BapnaHTa UCNONHEHNA N3MEPUTENIbHBIX PE3UCTOPOB
(NPOBOJIOYHBIN/TOHKOMNEHOYHbINM) OT/IMYAOTCH BE/IMYMHON
BO3MOHOrO A0MnycKa npu paboymx TeMneparypax.

Awnana3oH Temneparyp B °C BenuuunHa ponycKa
nposono (W)
B

-196 ... +600 -50 ... +500 +(0,30 + 0,0050 1 t1) M
A -100 ... +450 -30 ... +300 +(0,15+0,0020 | tI) »
AA -50 ... +250 0...150 +(0,10 +0,0017 [ t) »

1) I t| - yucnosas BenmumHa Temnepatypbl B °C, HE3aBUMCMMO OT 3HaKa.

HupHbIY WpKUDT: cTaHAAPTHOE UCNONTHEHME

Mpwu onpeaeneHHbIX YC/I0BUAX TEPMOMETPbI/M3MEPUTE/bHbIE
BCTaBKW CO BCTPOEHHbLIMU M3MEPUTE/IbHLIMM PE3UCTOPaMu
MOryT paboTarb B AuanasoHe TeMreparyp, BbIXOAALEM 3a
npegesibl AManasoHa Temneparyp yKasaHHOro Knacca.

KacaTte/sibHO COOTBETCTBUA Kaaccy AonycKa Heo6X0aMMO
cobnogath cneaytollee:

[Nna cTaHAapTHBIX CPefCcTB M3MepPeHUs YKasaHHbIN
paHee Knacc A MOXeT 60/blle He NoATBepKAaTbCs,
€c/iM TepMOMETP WK U3MepPUTE/IbHAA BCTaBKa
3KCMIyaTMpoBasiach Bbille UM HUKE AuanasoHa
Temnepartyp Knacca A. Bpems sanasgbiBaHus 34ecb
HenpUMEHNMO.

Hare ecnm TemMneparypa BepHeTCA B Auana30oH Knacca A,
Knacc gonycKa nsamepuTesibHOro pesmctopa U3MeHUTCA.

WIKA tunoBor avcT IN 00.17 - 11/2020 CtpaHuua 4 13 8



3aBMCUMOCTb 3HA4YEHUA CONPOTUBJIEHUA U [ONYCKOB OT Temnepartypbl (Pt100)

BenuunHa gonycka MOK 60751 ans TepMOMETPOB CONPOTMBIIEHUA C MNJIEHOUYHbIM U3MEPUTE/IbHbIM PE3UCTOPOM
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3HayeHMA Temnepatypbl U AOMYCKa NPU 3afaHHbIX 3Ha4eHUAX conpotussieHua (Pt100)

ConportusneHue, Om Temnepartypa, °C (ITS 90)
Hnacc ponycka B Hnacc ponycka A Hnacc gonycka AA

50 -126,07 ... -124,22 -125,55 ... -124,75 -125,46 ... -124,83
80 -61,32 ... -50,22 -51,02 ... -50,52 -50,96 ... -50,58
100 -0,30 ... +0,30 -0,15 ... +0,15 -0,10 ... +0,10
110 2526 ... 26,11 25,48 ... 25,89 25,54 ... 25,83
150 129,50 ... 131,40 130,04 ... 130,86 130,13 ... 130,77
200 264,72 ... 267,98 265,67 ... 267,03 265,80 ... 266,90
300 554,60 ... 560,78 556,42 ... 558,95 556,64 ... 558,74

[JaHHyto TabiuLy MOXHO MCMO/Ib30BaTh A/1A NPOBEPKU
9NEKTPOHHOIO MOAYNA MHAMKALMW, HANPUMeEp, C MOMOLLbIO
marasuHa CONpOTUBIEHWUN.

OTO 03HAYaET, YTO EC/IN HYBCTBUTESIbHbIV 3IEMEHT WK
N3MEepPUTENbHBIN PE3UCTOP CMOAENMPOBaH MarasvHOM
COMPOTUBNEHWI, 3NEKTPOHHbBIM MOAY/Ib UHAMKAL MK
[ONIIKEH NOKa3blBaTb 3HaYeHWE TeMnepartypbl B npeenax
rPaHWYHbIX 3HAYEHWUIM, NPUBEAEHHbIX BbILLE.

3Ha4yeHUA conpoTMUBJIEHMUA U AONYCKOB NpU 3agaHHOMU Temnepatype (Pt100)

T —
(ITS 90) Hnacc ponycka B Hnacc ponycka A Hnacc ponycka AA

-196 19,69 ... 20,80

-100 59,93 ... 60,58 60,11 ... 60,40 =

-50 80,09 ... 80,52 80,21 ... 80,41 80,23 ... 80,38
-30 88,04 ... 88,40 88,14 ... 88,30 88,16 ... 88,28
0 99,88 ... 100,12 99,94 ... 100,06 99,96 ... 100,04
20 107,64 ... 107,95 107,72 ... 107,87 107,74 ... 107,85
100 138,20 ... 138,81 138,37 ... 138,64 138,40 ... 138,61
150 156,93 ... 157,72 157,16 ... 157,49 157,91 ... 157,64
250 193,54 ... 194,66 193,86 ... 194,33 193,91 ... 194,29
300 211,41 ... 212,69 211,78 ... 212,32 -

450 263,31 ... 265,04 263,82 ... 264,53 =

500 280,04 ... 281,91 - -

600 312,65 ... 314,77 = =

B paHHoOM Tabnvue nokasaH npoLecc KaambpoBKKU C
npeasapuTesibHO 3a4aHHbIMW 3HAYEeHUAMKW TeMnepaTypbl.

OTO 3HAYUT, YTO NpU CTaHAAPTHON TemnepaType BeM4nHa

COMPOTWB/IEHUsI TECTMPYEMOro o6pasLia Ao/KHa
HaXoAMTbCA B yKa3aHHbIX Bbille npeaenax.
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Bu6poycTOMYMBOCTb TEPMOMETPOB CONPOTUBJIEHUA

B cootBeTcTBMM € EN 60751 KOHCTPYKUMA TepMOMETPaA JaHHble no BU6POYCTONYMBOCTH, NPUBELEHHbIE B TUMOBbIX
COMNPOTUB/IEHUA MOMET NOABEPraTbCA BO3LENCTBUIO NIUCTax K aN1eKTpoHHbIM TepMmoMeTpam WIKA, asastoTcA
YCKOPEHWUI, 0BYCNOBIEHHBIX BUOPaLMAMM, KOTOPbIE MOTYT BE/IMYNHON “NOJTHOM aMnAnTyapl”.
pocturatb 3 g (30 M/c?) 1 BO3HMKATb B AuanasoHe 4acToT
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Tpebyemas BUGpOYCTOMYMBOCTb | YcTaHOBNEHHas BUGPOYCTOMUM-

B cooTBeTcTBUM ¢ MIHK 60751, g V| BocTb WIKA B COOTBETCTBUM C

(nonHaa amnauTypa) M3K 60751, g ") (nonHaAa amnauTyaa)
CTaHpapTHOE UCMOJIHEHUE 2 6
BubpoycTtoituusoe = 20
(onuMoHaNbHO, TOHKOMIEHOYHbIN U3MEPUTENbHbIN
pesuncTop)
C NoBbILEHHON CTENEeHb0 BUGPOYCTONYMBOCTHU - 50

(cneupnanbHaA KOHTPYKLUMA, TOHKOMIEHOYHbIM
N3MepUTENbHbIN Pe3ncTop)

1) 9.81 w/c?

N3ameputenbHbIN pe3ncTop Bu6poycToi4MBOCTb (MOSIHAA aMNAMKUTYyAa)

@ 3 mm (MU-rabenb) @ 6 mm (MU-rabenb)

69 | EXill
ToHKONIeHOYHbI (F) 1 x Pt100/ 1 x Pt1000 X X X X X X
2 x Pt100/2 x Pt1000 X X - X X X
TOHKONJIEHOYHbIH, A1 U3MEPEHUSA 1 x Pt100/ 1 x Pt1000 X - - X - -
Temneparypbl noBepxHocTH (FS)
MpoBonoyHbIi (W) 1 x Pt100/1 x Pt1000 X - - X - -
2 x Pt100/2 x Pt1000 X - - X - -

JaHHble No BUGPOYCTOMHYMBOCTH, MPUBELEHHbIE B TUMOBbIX JIMCTaxX 3N1IEKTPOHHbIX TepMomeTpoB WIKA, oTHOCATCA TOMBKO K
HaKOHEYHWKY YyBCTBUTEJIbHOMO 91EMEHTA.
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