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NMonesBble cyxo0no4yHblie TepMmocTaThbl Fluke 9142

NMpoussoguTennb: LeHa:

Fluke LleHa no 3anpocy

OnucaHue

KoMnakTHble cyx00J104Hble KanmbpaTopbl AN KPYNHbIX NOJIEBbIX
MCNbITAaHUM

HoBasa cepusa noneBbix cyxobno4vyHbix TepmocTaTtoB 914X Field Metrology Well
MOAHUMAET XapPaKTEPUCTUMKM OO0 YPOBHSA, TpebyeMoro B MpOMbILWIIEHHOW cpene, 3a
CcYeT MaKCMMM3auMM MOPTATMBHOCTKU, CKOpPOCTM paboTbl M  PYKHLMOHANBHOCTW
npakTnyeckn 6es yuiepba ona MmeTponorm4yeckmx nokasaresnen.

MoneBble cyxoba04HbIE TEPMOCTaThl Cogep>XaT MHOXXECTBO (PYHKLMIA U Ype3BblHaNHO
NPoCTbl B WUCNOAb30BaHMMW. OHW KOMMaKTHbI, obnagatT HeboNbWMM BeCOM.


tel:+78127021266
mailto:info@dipaul.ru

KOHTpPOJIbHbIE TOYKWM TemnepaTypbl OOCTUralTcs ObICTPO M NpM 3TOM OCTaloTCH
TOYHbIMW, OOHOPOAHLIMU W CTabUAbHBbIMU. 3TU MPOMbILIJIEHHbIE TeMrnepaTypHbie
KanmbpaTopbl 3aMKHYTOWN CUCTEMbl ONMTUMalbHbl A8 KaanbpoBKM Lenen NepBUYHbIX
OaTYMKOB, KannMbpOBKM MeTOoAOM CJIMYEHUSA WM NPOCTbIX MpoBepok Tepmonap. C
NCnosib3oBaHMEM onuuu «rnpouecca» oTnagaeT HeobXxoAMMOCTb B TPaHCMNOPTUPOBKE
OOMONIHUTESNIbHLIX ~ UHCTPYMEHTOB K  MeCTy  NOJIeBbIX  UCMbITaHUA.  IDTOT
OOMNONHUTENIbHbIN BCTPOEHHbIN ABYXKaHasIbHbIN n3MepuTenb oTobpakaeT
conpoTmeneHne, Hanps>xeHne n Tok 4 - 20 MA C UCTOYHUKOM MUTAHUA 3aMKHYTOW
uenn 24 B. TakXe B HeM WMEKTCA BCTPOEHHble CcpeacTBa aBToOMaTu3auunm wn
DOKYMeHTupoBaHusa. CoBMeCTHO 3T Tpu mopenn - 9142, 9143 wn 9144 (kaxpas c
onuuen «npouecca») - MNOKPbIBAOT LWWPOKMMA Auana3oH TemnepaTtyp OT -25 go
660 °C.

NMpeBoCcXxoAHble XapakKTePUCTUKU AJ1A NPOMbILLUJIEHHOW cpeabl

NMonesBbie cyxobnoyHble TepmocTaTbl Field Metrology Well pa3paboTaHbl C y4eTom
MCMNOJNIb30BaHMNA B MPOMbIWWIEHHbLIX YC/oBUAX. OHW BecAaT MeHee 8,2 KI U BecCbMa
KOMMaKTHbl, YTO MO3BOJISET UX NIerkO TPaHCMOPTUPOBaTb K MeCTy WUCMOJb30BaHUA.
Byayyin ONTUMU3NPOBAHHLIMKW MO  ObLICTPOAENCTBUIO, MNONEBble  CyX0bs04HbIE
TepMmocTaTbl Field Metrology Well oxnaxgpattca go -25°C 3a 15 MUHYT U
HarpesatoTcsa A0 660 °C Takxe 3a 15 MUHYT.

YcnoBma MosieBbIX WCMbITAHWN, KaK MNpaBuio, HecTabunbHbl M XapakTepusyloTcs
3HAYMTENbHLIMW BapuaumsaMm TemnepaTypbl. Kaxablh noneBon Cyxob6a04HbIN
TepmocTaT Field Metrology Well wvMeeT BCTpPOEHHYHOD CUCTEMY T[paaneHTHON
KOMMNEeHCcaunn TemnepaTypbl (3a89BKa Ha NAaTEHT), KOTOpas KOPPEKTUPYET NnapamMeTpsbl
ynpaBseHnsa ana obecnedyeHus CTabuibHbIX MokKa3aTenenm B HecTabuinbHbIX cpepax.
Mo cyTn, BCe cneundpurKkaunm rapaHTMpoBaHbl B AMnana3oHe TeMnepaTyp oOKpy>katLlen
cpeabl oT 13 o 33 °C.

e Jlerkmne, noptaTuBHble N BbICTPLIE

e OxnaxxgeHue 0o -25 °C 3a 15 MuHyT 1 Harpes 0o 660 °C 3a 15 MUHYT

e BCTpoeHHbIN aByXKaHaNbHbLIN n3MepuTens gna NTC, TepmomeTpa
CoMpoTMBNEHUA, TepMonap € Tokom 4 - 20 MA

e [looNIMHHAA 3TasiIoOHHaa TepMoMeTpusa ¢ TodHoCcTbio fo +0,01 °C

e BcTpoeHHbIe cpencTBa aBTOMaTU3aLNN N AOKYMEHTUPOBaHUA

e [loKazaTenn MeTposIorn4ecKoro ypoBHs B OTHOLLEHUN CTabuabHOCTH,
pPaBHOMEPHOCTW U 3arpysKu

BcTpoeHHble (hYHKUUM OA KaJIMOPOBOYHbIX paboT ¢ bonbLuon
Harpy3Kom M OoObIYHbIX NPUJIOXKEHUN



BHe 3aBMCMMOCTM OT TOro, HeobxoaAnMmMo Nn BaM oTKanmbpoBaTb npeobpa3oBaTenn Ha
4-20MA WM eONHCTBEHHbLIN TepMoCTaTUYeCKUN nepeksrydaTesb, MNOJIEBOU
cyxobnoyHbin TepmocTaT Field Metrology Well aBnsieTtca wmaoeanbHO noaxoOawunm
peweHneM. Hann4me Tpex mogenem ¢ obwmm amana3oHoMm oT -25°C go 660 °C
nenaeT 3TO CEMENCTBO CyXOOJI0OYHLIX TEPMOCTAaTOB MNPUMEHMMBIM K KanubpoBke
CaMbIX pa3Hoobpa3HbIX TUNOB AaTyMKOB. OnuuoOHaNbHasa Bepcus ONA «npouecca»
(Mmopoenu 914X-X-P) cooepXuT BOCTPEHHbIN NBYXKaHasbHbIN n3mepuTesnb
TemnepaTypbl, KOTOPbIN CHMUMaeT noka3saHusa ¢ MTC, TepMoMeTpa COMNPOTUBIEHUS,
Tepmonap u npeobpasoBaTesien Ha 4 - 20 MA 1 BKJOYAET WUCTOYHUK HaMps>KeHus
3aMKHyTOWM Uenu 24 B gns nutaHua npeobpa3soBaTenen.

Ka)xgasa Bepcusa «npouecca» CoOBMeCTMMa C 3TaJIOHHbIM MJATUHOBBIM TEPMOMETPOM
conpoTtusneHns MTLLU-90. BcTpoeHHbIN un3MepuTens obnagaeT TOYHOCTbIO B
ananasoHe oT x= 0,01 °C go = 0,07 °C B 3aBUCMMOCTM OT M3MepsemMon TemMnepaTypbl.
dTanoHHble MTC ana noneBbix cyxobnoyHbiXx TepmocTaToB Field Metrology Well umetot
KannbpoBOYHbIE KOHCTaHTbI, XpPaHALLMECA B MUKPOCXeMe MaMATU, PaCrosIOKEHHOMN
BHYTPU Kopnyca JAaTyuka. bnaromapa 3ToMy [aT4YUMKWM MOTYT MCMOJIb30BaTbCA
B3anMo3aMeHsAeMo. [losib3oBaTeslb MOXET MNepekIidYnTb BTOPOM KaHas Ha
MCNONIb30BaHME [OBYX-, TPEX- U 4YeTbipexnpoBOAHbIX TEPMOMETPOB COMPOTUBIEHUS,
Tepmonap unn npeobpa3oBaTtenen Ha 4 - 20 MA. 1na KannbpoBKN MEeTOOOM CANYEHNS
BaM Oosiblie HeT HeobXxoQMMOCTM TPaHCNOPTMPOBATbL K MECTy UCMblTaHun 6onbLioe
YNCZI0O WHCTPYMeHTOB. [loneBble cyxobsioyHble TepMmocTaTbl Field Metrology Well
06beanHaT B cebe Bce Heobxoanmble hyHKLNN.

TpaAVMUMOHHBLIN  Noaxo4 K KananmbpoBke TemnepaTypHbix npeobpa3oBaTenen
3aK/04aeTca B TOM, 4TO Ka/mbpoBke mnoABepraeTcss TOJIbKO 3JIEKTPOHHASA
coCTaBnsiowas, B TO BpPeMA KakK CaM TepMOYYBCTBUTE/IbHbLIA 3/1EMEHT B 3TOM
npouecce He yyacTtByeT. OOQHako, COrjlacCHO MUCCNenoBaHUAM, B TUMMUYHOM cCllyyae
0KoNo 75 % norpewHocTn npeobpasoBaTensd NPUXOANTCA Ha TEPMOYYBCTBUTESbHbIN
3/1IeMeHT. Taknm obpa3oM, Ba>KHYK POJib HAYMHAET urpatb KainmbpoBka BCeW uenu,
BKJ/1I0YAIOLLEN TEPMOYYBCTBUTE/IbHbIN 3/IEMEHT N 3JIEKTPOHHbIE CXEMBI.

Onuma «npouecca» noseBbiXx CyxobnodHbix TepmocTaToB Field Metrology Well
3HAYUTENbHO yrnpouwaeT KanmbpoBKy uenen npeobpa3zoBaTenen.
TepMO4YyBCTBUTENIbHbLIN 3/1EMEHT npeobpa3oBaTensa NMOMELAeTCss B CKBa)XXMHY BMecTe
C 3TasoHHbIM [ITC, a 3neKTpoHHas cxema npeobpasoBaTensd MNOAKKYAETCS K
nepegHen naHenn MHCTpymeHTa. C MOMOLWbIO UCTOYHUKA NUTaHUa uenun 24 B Bbl
MOXeTe 3anuTaTb npeobpasoBaTeslb U U3MEPUTb TOK €ro 3JIEKTPUYECKUX CXEM,
MPoOBOASA B 3TO BPpeMS YCTAaHOBKY U N3MepeHmne TeMnepaTypbl B MOJIEBOM CyX06/7104HOM
TepMmocTaTe Field Metrology Well. Takonm noaxod NO3BONSET OMNUCbLIBATb
XapakTepuctnkm npubopa [0 UM nocne KanmbpoBkM C MNOMOLWLbBLID  OAHOMO



Ka/IMBPOBOYHOIr 0 MHCTPYMEHTA.

Bce nonesbie cyxobsoyHble TepMmocTaThl Field Metrology Well ponyckatoT aBa pexxuma
aBTOMaTU3MPOBAHHbIX WCMNbITAHUA TEMJNOBbIX peJsie - C aBTOMAaTU4YECKOW U PYy4HOW
HacTponkon. T[lpn aBToOMaTU4eCKOW HacTponke TpebyeTcs BBeCTUM  TOJIbKO
HOMUHaNbHYIO TeMnepaTypy cpabaToiBaHna pene. C  3TUM e€OUHCTBEHHbIM
napamMeTpoM YCTPOMCTBO NpoBefeT npouenypy KaambpoBKW, COCTOALLYIO U3 Tpex
LUWKOB, U OTOBpPasnT OKOHYaTeslbHble OaHHble O TemrnepaType MepTBOW 30Hbl Ha
aucnnee. Ecnnm BaM Heob6XoAMMO HAaCTPOUTb CKOPOCTb OTCAEXMBAHUSA HArpys3ku mUam
NMPOBECTN OOMOJIHUTESIbHbIE LMKJIbI, Bbl MOXETe BOCMOJ/Ib30BaTbCA PEXVMMOM PYYHOMN
HacTpOWKn. B 3TOM pexume Bbl MOXKeTe 3anporpaMmMmmpoBaTb M 3anyCTUTb Ha
BbIMOJIHEHNE npouenypbl B TaKOM BuAae, Kakom Bam Oosee Bcero noaxoaut. [lpu
obomx ™MeTomax wucnblITaHUM rnpouenypbl ObICTpble M MNPOCTble, 4TO MNpeBpallaeT
TecTUpoBaHMe TerJoBbIX pesie B HacTosLee yaoBosbCTBME!

MeTposiornyeckme XxapakTepucTUkKu o BbiICOKOTOYHbIX
U3MEepPeHUn

B oTan4me OT TpPaAUUMOHHBLIX CyXOBNO4YHbIX KannmbpaTopoB noseBble Cyxobs04HbIEe
TepMmocTaThl Field Metrology Well obnagatoT MakCMManbHOW CKOPOCTbI paboTbl U
MOPTATUBHOCTbIO 0e3 CHMXEeHUSs MEeTPOSIOrMYeCcKom TOYHOCTWU, CocCTaBnsdwowen 6
YMCJIOBbLIX pPa3psafoB CoOrjacHo cTaHpapTaM EA, pernameHTUpyOWMM TOYHOCTD,
CTabnnbHOCTb, (BEPTUKaIbHYKD) PaBHOMEPHOCTb, paAuasbHYl0 PaAaBHOMEPHOCTb (OT
CKBa>XWMHbl K CKBaXXWHe), Harpysky u rucrtepesnc. Bce a3Tu KpuTepum okKasbiBatoT
Ba)KHOe BAMAHMEe Ha obecrnevyeHme TOYHOCTU WU3MEPEHUN BO BCEX MNPUNIOXKEHUSX,
CBSI3aHHbLIX C KanambpoBkoW. Lucnnem nonesbiXx CcyxobsoyHbIXx TepmocTaToB Field
Metrology Well oTkanmbpoBaHbl C MOMOLLbLI BbICOKOKAYECTBEHHbIX aKKpeanTOBaHHbIX
npocnexmneaembix MNTC. Kaxpoe ycTponcteo (B 0bbl4HOM BapuaHTe M B BapuaHTe
«npouecca») nocTaBnseTCs C cepTuduKkaTom KannbpoBku IEC-17025,
akKkpeguToBaHHOM Mo nporpamme NVLAP, 3a KoTopbiM cTouT paboTa no pacyeTy
rnorpewHocTen C Yy4eToM TeMnepaTypHbIX rpanueHToB, 3(E@EeKTOB Harpysku u
rmcrepesmnca. TOYHOCTb Moka3aHum mopenenm 9142 mn 9143 coctasnset £ 0,2 °C BO
BCEM [Mana3oHe, a TOYHOCTb aucrisies mogenn 9144 sapbupyetca oT = 0,35 °C npwm
420 °C po = 0,5 °C npu 660 °C. lNMpn Kaxgon Kannbposke cobntoagaeTcs OTHOLIEHME
HeonpeneneHHoOCTN UcnbiTaHum 4:1.

HoBass  TexHonorms  ynpaBfieHUS rapaHTMpyeT nNpeBoCxogHykw  paboTy B
3KCTPEMaAJibHbIX YCNOBUAX OKpyXawowen cpeabl. Kanubpatop 9142 obnapaet
cTabunbHocTbo o = 0,01 °C B npenenax Bcen wWkKasnabl. Mogens cpeaHero guarnasoHa
9143 obnapaet ctabunbHocTblio oT £ 0,02 °C npu 33 °C n oT = 0,03 °C npm 350 °C.
Mopenb 9144 paxke npu 660 °C obnagaet ctabunbHocTbio o = 0,05 °C. Ho u 370



eweé He Bce! XapakTepucTukum Tepmuyeckoro 6noka obecneymBaloT pagnaibHYHO
PaBHOMEPHOCTb (OT CKBaXUMHbl K CKBaxuHe) pgo = 0,01 °C. bnaropaps
peann3oBaHHOMY B 3TUX MHCTPYMEHTaX ABYX30HHOMY KOHTPOJIIO LOCTUraeTcsa ocesas
paBHoOMepHOCTb Ao *+ 0,05 °C npun 40 MMm.

ABTOMaTM3aLUMA U A,OKYMEHTUPOBaHUE NpeBpaLlaloT KaXkgoe
YCTPOMUCTBO B 3aKOHYEHHOe pelueHune

Tenepb y Bac e€CTb TOYHOCTb MOBEPOYHOro 06OPYAOBAHUA C XapaKTEPUCTUKaMW,
NPUrOAHLIMU AN UCMOJIb30BAHUSA B MPOMBbILUIEHHbIX YC/IOBUSX, aKKpPeAUTOBaHHbLIMU
METPOJIOrNYECKMMIN MoKa3aTensaMn, BCTPOEHHOW [OBYXKaHas/lbHOW TepMoMeTpuen u
noagep>XXKo aBToMaTmsaunmn. O 4eMm eLle MOXXHO NMpPocnTb? Kak HacyeT BCEro 3Toro B
coyeTaHUKn ¢ PyHKUMSMU aBTOMaTM3aLUNN N AOKYMEHTUPOBAHMNS pe3ysibTaToB?

MNonesble cyxobnoyHble TepMmocTaTbl Field Metrology Well ¢ BepcusMn «npouecca»
OCHalleHbl BCTPOEHHOW 3HEeproHe3aBUCMMOW NaMATbIO A8 OOKYMEeHTUPOBaHUSA
pesynbtatoB Ao 20 wucnbiTaHun. KaXXOoMy UCMLITAHUIO MOXHO MPUCBOUTb
YHUKaNbHbIN andaBUTHO-LUMPOBON naeHTUduKaTop. Hapaay ¢ HuUM byayT 3anucaHsbl
TemnepaTypa 650Ka, onopHas TemnepaTypa, 3HAYeHUS, CHATble C UCMbITbIBAEMOro
obbeKkTa, BesinyMHa owmnbkn, faTta v BpeMsa. [JaHHble Ka)K[oro TecTta MOXXHO Jierko
npoCMOTpPeTb Ha nepegHen naHenn. Use the 1586A Super-DAQ to automate
temperature sensor calibration with these Field Metrology Wells.

YnpaBJsieHue npocTtoe, Kak ABa>kAabl ABa

Bol ybeoutecb, 4TO nonesBble cyxobnoyHble TepmocTaTbl Field Metrology Well
WHTYWTUBHbBI U TMPOCTbl B WCMOJb30BaHuUW. Kaxpgoe yCTPOUCTBO 3TOW cepun
obopynosaHo 60sblIMM, JIEFrKO YUTaeMbiM >XXUAKOKPUCTAIINYECKUM  JUCrsieeMm,
PYHKUMOHANIbHLIMN KNaBuLWaMu N KHOMKaMy nepemMelteHnsa rno MmeHto. KHonka SET PT
(YcTaBka) npenenbHO yrnpollaeT 3agaHume TemnepaTypbl 6n10ka. Kaxabil npoaykT
CHabXxeH wnHAMKaTOpOM CTabunbHOCTW, KOTOPbLIA ayANOBU3yasibHO YyBeOOMSeT
nosib3oBaTesid 0 TOM, 4TO CTabunbHOCTbL MosieBbIX Cyxoba04HbLIX TepMocTaToB Field
Metrology Well HaxoouTca B 3apaHee 3afaHHbIX npefgenax. Kaxabll 3K3eMnnsp
COLEPXUT 3apaHee 3anporpaMMmMpoOBaHHbIE Npouenypbl KaMbpoBKK, KOTOPbLIE JIerko
MO>HO BbI3BaTb M3 MaMATU, a BCe BXOAHble LaHHble MOXHO 0e3 Tpyna BBeCTU C
nepegHen naHennm WHCTpyMeHTa. Hukorga He npuobpeTtanTte kKanubpaTtopbl Yy
KOMMaHNN, KOTOopble NPpodecCUoHasibHO HEe 3aHMMaloTCA MeTposormen (MNn ga ke He
3HAlOT, 4YTO 3TO CJqIoBO O3Ha4yaeT). CyxobsovHble TepmocTaTbl Metrology Well
koMnaHun Fluke pa3paboTaHbl K npou3BefdeHbl TeMU XKe JAbMU, KOTOpble
3aHMMatloTCa obopynoBaHMeM KanmbpoBoYHbLIX abopaTopuin BeoyLWmMX y4eHbIX MUpa B
obnactn nccnenoBaHusa TemnepaTyp. ITO JOAM CO BCEro 3eMHOro Lwapa, KoTopble
onpenensaT 3HadyeHue wkanbl KenbBnHa! Mbl 3HaeM 0 TeMnepaTypHOW Kannbposke



6osnblle, 4em noaaBastoulee 60/bWMHCTBO NOCTABLLMKOB CyX00104HbIX KainbpaTopoB
co Bcero Mwupa. [La, OHM MOryT noacoeaAMHUTb MeTaJ/IMYeckylo pneTajlb K
HarpeBaTento W YynpaBasdloLWeMYy AaTyuky. Mbl XXe npensiaraeM BaM CPaBHUTb
cneynukKaunmm Hawmx YCTPOWCTB C TeM, 4TO NybamkylT 3Tn KoMmnaHuun. (Kctatu
roBops, Mbl cobntogaemM ykasbiBaemble cneungukaumnn!).



