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NMonesble cyxo0siouHble TepMmocTaThbl Fluke 9143

[lofieBLie QyXx9BnoHtbie TepMocTaThl Fluke 9143
MpousBopauTenb: LeHa:

Fluke LleHa no 3anpocy

OnucaHue

KoMnakTHble Cyx00104Hble KanmbpaTopbl ANnA KPYNHbIX NOJIEBbIX
MCNbITAaHUMU

HoBas cepua nonesbix cyxobno4dHbix TepmocTtaToB 914X Field Metrology Well
NoAHMMaeT XapaKTEePUCTUKN [0 YypoBHA, Tpebyemoro B MpoMbIlWIEHHON cpefe, 3a
cY4eT MaKCuUMM3auuMu MopTaTUBHOCTU, CKOPOCTU paboTbl M (PYKHUUOHANIBHOCTU
npakTuyeckn 6e3 ywepba ona MeTposiormyecknx nokasaTtenen.

NMoneBble Cyx0bnN04YHbIE TEPMOCTAThl COAEPXKAT MHOXXECTBO PYHKLUA N Ype3BblH4anHO
MPOCTbl B WUCNOAb30BaHUW. OHW KOMMaKTHbI, obnagalT HeboNbLIMM BECOM.
KOHTpPOJIbHbIE TOYKW TemnepaTypbl OOCTUralTcs ObICTPO M NpM 3TOM OCTaloTCH
TOYHbIMW, OOHOPOAHbLIMU W CTabWAbHBIMU. 3TN MPOMbILIJIEHHbIE TeMrnepaTypHbie
KanmbpaTopbl 3aMKHYTON CUCTEMbl ONMTUMalbHbl A8 KaanbpoBKM Lenen NnepBUYHbIX
0aTYMKOB, KannMOpOBKM MeTOoOOM CJIMYEHUSA WM NPOCTbIX MpoBepok Tepmonap. C
NCcnosib3oBaHMEM onuun «rnpouecca» oTnagaetT HeobxoAMMOCTb B TPaHCMNOPTUPOBKE
OOMOJIHUTENbHbIX ~ UHCTPYMEHTOB K  MeCTy  NOJNEeBbiX  UCMbITaHUW.  ITOT
OONONHUTESIbHbIN BCTPOEHHbIN ABYXKaHaJIbHbIN n3mepuTenb oTobpaxkaeT
conpoTuBNeHne, HanpsxxeHme n TokK 4 - 20 MA C UCTOYHUKOM MUTAHUA 3aMKHYTOWN
uenn 24 B. Takxe B HeM WUMeTCA BCTPOEHHble cpencTBa aBTOMaTu3auum W
DOKYMeHTupoBaHusa. CoBMeCTHO 3T Tpu mopenn - 9142, 9143 v 9144 (kaxpas c
onuuen «rnpouecca») - MNOKPbIBAOT LWUPOKMM Ouana3oH TemnepaTtyp OT -25 go
660 °C.

NMpeBoCcXxoAHble XapaKTePUCTUKU AJIA NPOMbILLUJIEHHOW cpeabl

NMonesBble cyxobno4vyHble TepmocTaTbl Field Metrology Well pa3paboTaHbl C¢ y4eTom
NCNOJ/Ib30BaHNA B MPOMbILWAEHHbLIX YCnoBusax. OHWM BecsaT MeHee 8,2 KI U BeCbMa
KOMMNAKTHbI, YTO MO3BONSET WX JIerKo TPaAHCNOPTUPOBaATb K MECTY MCMOJIb30BaHUA.
Byaoy4yn onTuMMuU3MpoBaHHbIMKM MO  ObICTPOOENCTBUIO, MNoneBble Cyxob/04HbIe
TepmocTaTbl Field Metrology Well oxnaxgpatTtca go -25°C 3a 15 MUHYT U
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HarpesatoTcsa A0 660 °C Takxe 3a 15 MUHYT.

YcnoBma MosieBbIX WCMbITAHWN, KaK MNpaBuio, HeCcTabunbHbl M XapakTepusyloTcs
3HAYUTENIbHLIMM  BapuaunamMm TemnepaTypbl. Kaxablh noneson Cyxo6s104HbIN
TepmocTaT Field Metrology Well wvMeeT BCTPOEHHYH CUCTEMY T[paaUeHTHON
KOMMeHcauum TeMmnepaTypsbl (3assBKa Ha NaTeHT), KOTopas KOppeKTUpyeT napameTpsbl
ynpaBseHusa ana obecnedyeHus cTabuiibHbIX MokKa3aTenem B HecTabuinbHbIX cpepax.
Mo cyTn, BCe cneundpurKkaunm rapaHTMpoBaHbl B Anana3oHe TeMnepaTyp OKpy>XalLlen
cpenbl oT 13 go 33 °C.

e Jlerkue, nopTaTuBHbIE N ObICTPbIE

e OxnaxxgeHue 0o -25 °C 3a 15 MuHyT 1 Harpes 0o 660 °C 3a 15 MUHYT
BCTpoeHHbIN ABYyXKaHalbHbIN n3MepuTens ana NTC, TepmomeTpa
COMpoTMBEHUA, TepMonap € Tokom 4 - 20 MA

NoonvHHaAa 3TasioHHasa TepMoMeTpusa C TO4HOCTbLIO Ao +0,01 °C
BcTpoeHHble cpencTBa aBTOMaTM3aUUN N LOKYMEHTUPOBAHUA
Noka3aTenn MeTposIOrM4eCcKoro YpoBHs B OTHOLLIEHUN CTabuibHOCTH,
pPaBHOMEPHOCTW U 3arpysKu

BcTpoeHHble (hYHKUUM OA KaJIMOpPOBO4YHbIX paboT ¢ bonbLuon
Harpy3Kom M oObIYHbIX NPUJIOXKEHUN

BHe 3aBUCMMOCTM OT TOro, HeobxoaAMMO N BaM oTKanmbposaTb npeobpa3oBaTenm Ha
4-20MA WM eONHCTBEHHbLIN TepMoCTaTUYeCKUN  nepeksrydaTesb, MNOJIEBOU
cyxobnoyHbin TepmocTaT Field Metrology Well aBnseTca wmaeasnbHO nNoaxoOawunm
peweHneMm. Hanu4me Tpex mogenem c obwmm amanasoHoMm oT -25°C go 660 °C
fenaeT 3TO CEMENCTBO CyXOOJIOYHbLIX TEPMOCTAaTOB MNPUMEHMMBIM K KanubpoBke
CaMbIX pa3Hoobpa3HbIX TUNOB AaTyMKOB. OnuuoHaNbHasa Bepcus ONA «npouecca»
(Mopoenu 914X-X-P) cooepXuT BOCTPEHHbIN NBYXKaHasbHbIN n3mepuTesnb
TemnepaTypbl, KOTOPbIN CHMUMaeT noka3aHus ¢ MTC, TepMoMeTpa COMNPOTUBIIEHUS,
Tepmonap u npeobpasoBaTesen Ha 4 - 20 MA 1 BKOYAET UCTOYHUK HanNps>XeHus
3aMKHyTOW Uenu 24 B gns nutaHua npeobpasoBaTenen.

Ka)xgasa Bepcusa «npouecca» CoOBMeCTMMa C 3TaJ/IOHHbIM MJATUHOBBLIM TEPMOMETPOM
conpotusneHnsa MTLLU-90. BcTpoeHHbIN un3MepuTenbs obnagaeT TOYHOCTLIO B
AnanasoHe oT = 0,01 °C go = 0,07 °C B 3aBUCUMOCTM OT U3MepSAeMOnN TemMrnepaTypsl.
dTanoHHble NMTC ana nonesbix cyxobnoyHbiXx TepmocTaToB Field Metrology Well numetoT
KannmbpoBOYHbIE KOHCTaHTbI, XpPaHALIMECA B MUKpPOCXeMe MaMATU, PacCrosIOKEHHOMN
BHYTPU Kopnyca JAaTyumka. bnaromapa 3ToMy [JaTyMKUM MOTYT MWCMOJIb30BaTbCA
B3auMo3aMeHsAeMo. [losib3oBaTeslb MOXET MNepekJi4dYnTb BTOPOM KaHas Ha
MCNOJsIb30BaHME [OBYX-, TPEX- U 4YeTbipexnpoBOAHbIX TEPMOMETPOB COMPOTUBIEHUS,



Tepmonap unan npeobpasosatenen Ha 4 - 20 MA. 1na KanmbpoBKN METOO0OM CIINYEHNS
BaM Oosiblle HeT HeobxoaMMOCTM TPaHCNOPTMPOBATbL K MECTy UCMblTaHun 6onblioe
YUCNO WHCTpyMeHTOB. [llonesBble cyxobnovyHble TepmocTaTbl Field Metrology Well
06beanHaT B cebe BCe Heobxoanmble hyHKLNN.

TpagnuMOHHBIM  Moaxon K KanubpoBke TemnepaTypHbiXx npeobpa3soBaTenen
3aKJllo4aeTca B TOM, 4YTO KanumbpoBke noaBepraeTca TOJIbKO 3JJIEKTPOHHASA
coCcTaBnsflowas, B TO BpeMsa KaK CaM TepMOYYBCTBUTEJSIbHbLIA 3/1IEMEHT B 3TOM
npouecce He ydactByeT. OOHakKo, COrfacHO UCCNenoBaHWAM, B TUMUYHOM Cllyvae
0KoN10 75 % norpewHoCcTn npeobpa3zoBaTens NPUXoOUTCs Ha TEPMOYYBCTBUTESbHbIN
3/1eMeHT. Taknm obpa3oM, Ba>KHYI POJib HAaYMHAET urpatb KaanmbpoBka BCen uLenu,
BKJII0YAIOLLEN TEPMOYYBCTBUTESIbHbIN 3NIEMEHT N 3JIEKTPOHHbIE CXEMBI.

Onuma «npouecca» noseBbiXx CcyxobnodHbix TepmocTaToB Field Metrology Well
3Ha4YNTENbHO ynpowjaeTt KannbpoBKy Lenen npeobpa3zoBaTenen.
TepMO4yBCTBUTESbHbLIN 3N1eMeHT npeobpa3oBaTens NoMeLlaeTCss B CKBaXXMHY BMecCTe
C 3TanoHHbIM [MTC, a 231eKTpOHHasa cxema npeobpasoBaTensa NOAKAOYAETCA K
nepenHen naHenm UMHCTpyMeHTa. C MNOMOLbID UCTOYHUKA NUTaHMA uenu 24 B Bbl
MOXXeTe 3anuTaTb npeobpa3oBaTeslb U U3MEPUTb TOK €ro 3NeKTPUYECKUX CXEM,
npoBoASA B 3TO BPEMS YCTAHOBKY N M3MepPEHNe TeMrnepaTypbl B MOJEBOM CyX0B104HOM
TepmocTaTe Field Metrology Well. Takom noaxoad NO3BONSET  OMNUCbLIBATb
XapakTepuctukn npubopa n[O W nocae KaambpoBKM C  MOMOLWbLIK  OOHOro
KannbpoBOYHOIrO MHCTPYMEHTA.

Bce nonesblie cyxobnoyHble TepMmocTaThl Field Metrology Well gonyckatoT ABa pexxuma
ABTOMATM3MPOBAHHbIX MCMbITAHUA TEMJIOBbIX pefie - C aBTOMaTUYECKON U PYHHON
HacTponkon. T[lpn aBTOMaTU4eCKOW HacTporke TpebyeTca BBeCTM TOJIbLKO
HOMMWHaNbHYIO TeMmnepaTypy cpabaTbiBaHns pene. C  3TUM  e€OUHCTBEHHbIM
napamMeTpoM YCTPOWCTBO MpoBefeT npouenypy KaanmbpoBKM, COCTOALWYK U3 Tpex
UMKNOB, U oTOBpa3nT OKOHYaTeNlbHble AaHHble O TemnepaType MepTBOM 30Hbl Ha
ancnnee. Ecnnm BaMm Heob6XoOAMMO HACTPOUTb CKOPOCTb OTCAEXMBAHUSA HArpy3ku mUam
NPoOBECTU OOMNOJIHUTESIbHbIE LUKJbI, Bbl MOXKETE BOCMOJ/Ib30BaTbCA PEXUMOM PYYHHON
HacTpONKN. B 3TOM pexume Bbl MOXKETe 3anporpaMmMmmpoBaTb U 3anyCTUTb Ha
BbINMOJIHEHWE Mpouenypbl B TakKOM BuAe, Kakonm BaM Oonee Bcero noaxonut. Mpwu
obonx ™MeTomax wucnblTaHMW npouenypbl ObICTpble M NPOCTble, 4TO NpeBpallaeT
TecTUpoBaHMe TEeMnJOBbIX pesie B HacTosLee yooBosbCcTBME!

MeTposiornyeckme XxapakTepucTUKM O BblICOKOTOYHbIX
U3MEepeHun



B oTan4me OT TpPaAWMUMOHHBLIX CyXO0BMO4YHbIX KanmbpaTopoB MnoseBbie Cyxob6/s04HbIE
TepmocTaThbl Field Metrology Well obnagatoT MakCMManbHOW CKOPOCTbI paboTbl U
MOPTaTUBHOCTbIO 6€e3 CHMXXEHNS MEeTPOSIOrM4YeCKOn TOYHOCTW, CoCTaBnsdlwWwen 6
YNCNOBbIX pPa3psanoB COrJslacHO CcTaHgapTaMm EA, pernaMeHTUpyrLWwmMM TOYHOCTD,
CTabunbHOCTb, (BEPTUKAJIbHYIO) PAaBHOMEPHOCTb, paAualibHYlO PaBHOMEPHOCTb (OT
CKBaXXWHbl K CKBa)XMHe), Harpy3sky W rucrepesnc. Bce aTu KpuTepum okasbiBatoT
Ba)KHOe BAMAHME Ha obecrnevyeHme TOYHOCTU WU3MEPEHUN BO BCEX MNPUNIOXKEHUSX,
CBSI3aHHbIX C KanambposBkow. LOucnnaenm noneBbiX CcyxobsoyHbix TepmocTaToB Field
Metrology Well oTkanmbpoBaHbl C MOMOLLbIO BbICOKOKAYECTBEHHbIX aKKpeaNnTOBaHHbIX
npocnexmnsaembix MTC. Kaxxaoe ycTponcTtBo (B 0BbIMHOM BapuaHTe M B BapuaHTe
«npouecca») nocTaBsgeTcs C cepTndmnkaTom KanmbpoBKu IEC-17025,
akKkpegouToBaHHOM Mo nporpamme NVLAP, 3a KoTopbiM cToUT paboTa no pacyeTy
MnorpewHocTen C Yy4eToM TeMnepaTypHbIX rpagneHToB, 3(GeKTOB Harpysku u
rmcrepesmnca. TOYHOCTb NokKa3aHunm mopenen 9142 n 9143 coctasnsetr = 0,2 °C BO
BCEeM [umana3oHe, a TOYHOCTb aucnnea mogenn 9144 sapbupyetcsa ot + 0,35 °C npwm
420 °C po = 0,5 °C npu 660 °C. lNMpn Kaxxgon Kannbposke cobnogaeTcs OTHOLWIEHME
HeonpeneseHHOCTN ucnblTaHum 4:1.

HoBasa  TexHonormsa  yrnpaBseHUA  rapaHTUpyeT NpeBOCXOAHYyl  paboTy B
JKCTPEeMasibHbIX YCNOBUAX OKpyXXawwen cpedbl. Kanmbpatop 9142 obnapaet
cTabunbHocTbo Ao = 0,01 °C B npeaenax Bcen wkKanbl. Mogens cpeaHero gnanasoHa
9143 obnapmaeT ctabunbHocTbio OoT = 0,02 °C npm 33 °C n ot = 0,03 °C npun 350 °C.
Monenb 9144 paxe npu 660 °C obnapgaet ctabunbHocTbio Ao * 0,05 °C. Ho n 370
eweé He Bce! XapakTepucTuku Tepmuyeckoro 6noka obecneymBaloT pagnaibHYHo
paBHOMEPHOCTb (OT CKBaXWMHbl K CKBaxkmHe) po = 0,01°C. bnaropaps
peann3oBaHHOMY B 3TUX MHCTPYMEHTaX ABYX30HHOMY KOHTPOJIIO LOCTUraeTCcsa ocesas
paBHoOMepHOCTb Ao * 0,05 °C npun 40 MMm.

ABTOMaTMU3aUUA U AOKYMEHTUMPOBaHME NpPeBpaLLaloT KaXaoe
YCTPOMUCTBO B 3aKOH4YEHHOe pelueHue

Tenepb y Bac eCTb TOYHOCTb MOBEPOYHOro obopyaoBaHUA C XapaKTepUCTUKaMW,
MPUrogHbIMN ONS UCMNOJIb30BaHUSA B MPOMbILIEHHbLIX YCNOBUAX, aKKpeaUnTOBaAHHbLIMUN
MEeTpPOoJZIOrM4eCKMMN roKasaTenssMn, BCTPOEHHOM [OBYXKaHaJ/IbHOW TepMoMeTpuen u
nognep>XXkKon asTomatmlaumm. O 4eM eLle MOXKHO NMPOCUTbL? Kak HacyeT BCero 3Toro B
coyeTaHun ¢ PYHKLUAMM aBTOMATM3aUNUN N LOKYMEHTUPOBAHNSA pe3ysibTaToB?

NMonesBble cyxobno4dHble TepmocTaThl Field Metrology Well ¢ Bepcmamm «npouecca»
OCHalleHbl BCTPOEHHOM 3SHEpProHe3aBUCMMON MAMATbIO AONS OOKYMEHTUPOBAHUS
pesdynbTatoB A0 20 wucnblTaHUW. KaXXgoMy WUCObITaHUIO MOXHO MNPUCBOUTDL
YHUKaNbHbIN andaBuUTHO-LNPPOBON naeHTudukatTop. Hapagy ¢ Hum 6yayT 3anucaHsbl



TeMmnepaTypa On0Ka, onopHasa TeMnepaTypa, 3HA4YEeHMUS, CHATbIE C UCMbITbIBAEMOro
obbekTa, Benn4nHa owmnbku, gata n Bpems. [daHHble Ka)XAOro TecTa MOXXHO JIerko
npocMoTpeTb Ha nepegHen naHenun. Use the 1586A Super-DAQ to automate
temperature sensor calibration with these Field Metrology Wells.

YnpaBJsieHue nNpocTtoe, Kak ABaXAabl ABa

Bol ybegoutecb, 4TO nosieBble cyxobnoyHble TepmocTaThl Field Metrology Well
WHTYUTUBHbI N NPOCTbl B WUCMNOJb30BaHUU. Kaxgoe YCTPOUCTBO 3TOW Cepun
obopynoBaHO O0ONbLIMM, JIEFrKO YUTAEMbIM >KUOKOKPUCTANIMYECKMM AUCMIEEM,
PYHKLNOHANBbHBLIMN K/laBULLaMU U KHOMKaMu nepemMelleHuns no meHiwo. KHonka SET PT
(YcTaBka) npenenbHO ynpouwaeT 3agaHue TemnepaTypbl 650Kka. Kakgbli NpoOAYKT
CHabXXeH wuHAUMKATOpOM CTabuibHOCTU, KOTOPLIA ayAnoBU3yasnbHO YyBeaooMaseT
nosb3oBaTesNIs 0 TOM, 4TO CTabubHOCTbL MosieBbiXx Cyxobno4HbIX TepMmocTaToB Field
Metrology Well HaxoouTca B 3apaHee 3afaHHbIX npepenax. Kaxgbl 3K3emMnnsp
COAEPXUT 3apaHee 3anporpaMMmMpoOBaHHbIE Npouenypbl KaMbpoBKK, KOTOPbIE NIerko
MOXXHO BbI3BaTb W3 MamsaTW, a BCe BXOAHble OaHHble MOXXHO 6e3 Tpyda BBeCTU C
nepegHen naHenu WHCTpyMeHTa. Hukorpa He npuobpeTanTe KanubpaTtopbl Yy
KOMMNaHWN, KOTOopble NMpodeCcCcnoHabHO HE 3aHMMAlOTCA MeTposiornen (N ga ke He
3HalOT, 4TO 3TO CJIOBO oO3Ha4aeT). CyxobnoyHble TepmocTaTbl Metrology Well
koMnaHun Fluke pa3paboTaHbl M MNpom3BedeHbl TeMWU >Xe JAbMU, KOTOpble
3aHMMatoTCa obopynoBaHMeM KanmbpoBo4HbIX abopaTopunii BeAyLWMX yHeHbIX MUpa B
obnacTn nccnepoBaHusa TemnepaTyp. OTO JOAN CO BCEro 3eMHOro wapa, KoTtopble
onpenensaT 3HavyeHue wkasnbl KenbBuHa! Mbl 3HaemMm 0 TemnepaTypHon Kanmbposke
bonbwe, 4em nogasnsaowee 60NbWMHCTBO MOCTaBLWMKOB CyX067104HbIX KannbpaTopos
co Bcero Mwupa. [Ha, OHM MOryT noacoeivHUTb MeTaJsIM4eckylo pJeTajnb K
HarpeBaTesito M yrnpasasloweMy JaTymky. Mbl Xe npepnaraeM BaM CpPaBHUTb
cneundunkKaumm Hawmx YCTPOUCTB C TeM, 4TO NyOAMKYIOT 3T KomnaHuu. (KcTaTtw
roBops, Mbl cobntogaeM ykasbiBaeMble crneundumnkaumnn!).



