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OII4CAHI{E TIIIIA CPEtrCTB I43MEPBHI4IZ

Hauueso BaHlre cp eAcrBa H3Mep eHrlfi : TepnaoMerpbr corrporr4B reHufl
OSosHa.reHr4e rr.rra: cepkru TR, TF 14 AzG MoAenr{ A2G-60, A2G-70, A2G-85, TRl0-
O, TRlO-1, TRlO-A, TRlO-8, TRlO-C, TRlO-D, TRlO-F, TRlO-H, TR1O.J, TRlO-K,
TRlO-L, TR11-A, TR11-C, TR12-A, TR12-B, TR12-M, TRl5, TR2O, TR21-A, TR21-
B, TR21-C, TR22-A, TPt22-8, TR25, TR31-3, TR31-K, TR33, TR34, TR36, TR40,
TR41, TR5O, TR53, TR55, TR57-M, TR6O, TR75, TR81, TR95, TF35, TF44, TF45,
TF.LCD, TFT35, TF37, TF4O, TF41 ,TF43
HantteHoBaHue npor43BolureJrr: $upna <Wika Alexander Wiegand SE & Co. KG)
fepnaulrx.

HasHaqeHr{e u o6.nacru rtpuMeHeHr.rq

Tepuorrlerpbl conporuIBJleHrrx cepuit TR, TF u AZG nro4elefi A2G-60, A2G-70,
A2G-85, TRlO-0, TR1O-1, TRIO-A, TRIO-B, TRIO-C, TRIO-D, TRIO-F, TRIO-H,
TRlO-J, TRIO-K, TRIO-L, TR11-A, TRl1-C, TR12-A, TRI2-8, TR12-M, TR15,
TR2O, TR21-A, TR21-B, TR21.C, TR22-A,TR22.B, TR25, TR31.3, TR31.K, TR33,
TR34, TR36, TR4O, TR41, TR5O, TR53, TR55, TR57.M, TR6O, TR75, TR81, TR95,
TF35, TF44, TF45, TF-LCD, TFT35, TF37, TF40, TF41, TF43 (4anee repnrouerpu)
npeAHa3naqeHbl Ant H3MepeHufl. TeMrreparypbr B Ar4ana3oHe or MHHyc 200 o C Ao
600 o C B xrrAKr4x, rasoo6pa3Hbrx v cbInyqux opeAax, He pa3pyrrarcqnx vx
3aIIII4rHyIo apMarypy, a raKxe rBepABrx noBepxHocrefi, Bo B3pbrBo6esouacHbrx rI
B3pbrBoo[acHbrx 3oHax.

O6lacrr npHMeHeHHs repMoMerpbr r4cloJrb3yror B pa3nr4qHbrx o6racrqx
flpoMblluneHHocrlr, B ToM tIlIcJIe: B xltl,tuuecxofi, uzqeeofi, [epepa6autnaroqofi,
uecprexnunvecxofi, Malrlt{HoorpoeHur4, anrovodnnecrpoeH vkr u ABurarenecrpoeHrru,
fI4ApaBnI{Ke, MOpCKOM npl4MeHeHr.ru, craHKocrpoeHr4r4, crpor4TenbcrBe, SHeprerHKe,
cyAocrpo eHLrkr, Suoxul,rz.recKofi z S apuaqeBrr{r{ecKofi orp aclu.

O6rerraun rpI{MeHeHrItr TepMoMerpoB flBJr{rorcr He$renepepa6arbrBaroqr4e
3aBoAbI, ToIIJIHBHIIe cKrIaAbI, 3neKTpooraHrJr4Lr, la6oparopuu, rpy6oupoBoAbr 14

pe3epByapbl, xonoAl{nbHble vr KruMarr4rrecKue cr{creMbr, cr{creMbl ororlJleHr4r,
BeHTI4ntIIrII4 H KoHAI4III4oHHpoBaHI4fl Bo3Ayxa (n rou qucne B npurorrHbrx 14 Bbrrrx{Hbrx
xaualax), noABaxHble cocraBbl, rraApaBnr4rrecKr{e cr{creMbr (rounpeccopa u
rIrApaBnI4rIecKrIe ltaruzHu), 3epHo- I4 conoAoxpaHrrnnqa, AoMeHHbre Ilequ r4 ApyrHe.

OuucaHue

'feplronaerpbl npeAcraBJlslor co6ofi TepMo[peo6pa:oeareJreJr]r conporr4B rreHvrfl.)

3neKTpI4tIeCKOe CO[pOTI4BJreHr4e KOTOpbIX [ponopquoHanbHo gaB]/rckrr or
reMrieparypbr.

flpranqran geErctyur- repMoMerpoB, cocrof,rrlt4x Lr3 oAHoro Lrrvr HecKoJrbKHX
TepMor{yBcrBZTeJIbHbIX 3JIeMeHTOB COrIpOTi4BIIeHVfl. I,I BHyTpeHHUX COe,qI,IHI4TeJIbHbIX
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I43MepI{TeJIbHOfO 3JIeMeHTa: [IJIaTI4HbI, HI4KOJIfl;

I43MeH.f,Tb CBOe COIpOTIIBJIeHI,Ie C I{3MeHeHHeM

reMrreparypbl.
rlyecrnureJrbHbrMn 3JreMeHTaMU TepMoMe'rpoll IBJIrlolcf pe3t4clopbl"

BbInoJIHeHHbIe vg Me'raJlJlllqecxoff npoBonol(H t4J1I4 tl,rtcttl(14, IloMetttetttlblr ii

repMerr{qHblfi 3au{r4'rHbtfr Koprryo. 3arqn'l'Hl,ui xopnyc o6ectteLlllBael' MexaHHLIect(yto

lpor{Hocrb vr ycrofiuunocu repMoMerpon K Bo3/leric"t'riuto Brierrtueti cpeAi,t, KiiK

rrpaBr,rJro, gro 3aBapeHHaq c oAHori c'ropollbr Mel'aJUl14t{ecKafl r'py6xa c

npr{cnoco6reHuqNaia Anf, MoHTa)Ka repMoMerpoB anr4 6es HI4x. Ila 4pyl'oti KOHerlI

Moxer 6rtm HaBHHqeHa ronoBKa e KoHTaKTHrIMI4 tsI4H'raMI4. llpa oueHb BblcoKrrx

rpe6onaHr4rx K nra6poycrofi.rzsocrr4 qyBcrBr{TeJIbHbIe gJIeMeHTbI cKpyr{uBarorcfl. 14

BIIJIABJI'IOTC' B CTEKJIO.

Tepuolaerpbr Moryr r4Merb rn6rcyro KoHcrpyKIII4Io - MeriulJll4qecKyro o6o4ourcy

r{3 Hep}KaBeroqefi erarrvr c Mr4HepaJmriofi r43on{qrefi (Mi r<a6enr), BHyrpH Koropoft-

pacnono)KeH rryBcrBr4Telrsrrfi 3JreMeHT rz BHyrpeHHI{e BbIBoAbI. gyncrnzreJlbHble

gJIeMeHTbr coe.{zH-srorc{ ilprr noMorUr4 BbIBoAoB c KJleMltuofi tolonxoll,
3aKpenJrenuofi B 3aulrrrHoM Kopryce (o6onour<e), r4Jrw )Ke BHyrpeHHHe ilpoBoAHI4Kt{

BbrBeAeHbr qepe3 ynnorHeHue B Hapyxuoil qacll4 3arql4l'I{ol'o Kopnyca (o6oLro'lK}'t),

llpu uorroJrb3oBaHr4rr repMoMerpoB co BcrpoeHHbrMH B HIIX tsToptleIIbl\414

npeo6pa:oBareJrrMr.r reMneparypbr r43MepreMat 'reMreparypa Mo)t(et' 6bl'l't,

npeo6pa:oBaHa B etrxoTlHofr rlrzcpponou, a 'raKxe B r)JleK'rpttqec:rril cl'tlrti.t";i

rrocTo.fl HHofo ToKa I,Inu Hanp.flxeHHt.
MoAenu repMoMerpoB orrr4qarorc-f, Me)KAy co6ofr KoHcrpyKrHBHbIM

HCIIOJIHeHpIeM, HaII4rII4eM I4IM OTCyTCTBI4eM |OJIOBKI4, O6laCTbrO [pI4MeHeHI4t,

Arran€BoHoM rr3Mep{eMblx TeMneparyp.
B 3aBr4crlMocrr4 or KoHcrpyKrIHr{ repMoMerpbl MoryT ycraHaBnvrqryb9s.

HenocpeAcrBeHHo B npoqecc vrlrvr BHyrpr4 sau1urHofi rI4JIb3bI. 3aulurnrre rI4JIb3bI,AJII

TepMoMeTpoB r43foTaBJrr{BaroTc.[ c yqeToM r4x I4cIIoJIb3oBaHUfl B TeXHOJIOfIIqeCKOM

npoqecce
Mo4enr TR10-A, cAenaHa ug rz6xoro 3KpaHupoBaHHoro ra6els c MuHepallsofi

usortrrluefi. tlyncrnurelrutrfi gneMeHT pacnonox(eH Ha KoHIIe I43Meplrrelrnofr
BcraBKH. MoAenr npeAHa3HarreHa Anr ycraHoBKr4 B 3arqurHylo runb3y lI rlocraB,lte'rct
noAllpylKrauensOft Anfl o6ecne.-IeHnt KoHTaK'l'a c /ll{oM :alr{u'rtloii rl'fJlbi;LL ll
3aBIICITMOCTH OT ftrJrb3bl TepMOMe'fp H3r'oTaBJrrlBael'cfl c [)a13J1flq]lblM1l l(t1aNlc',l'pilN4l',t l:

B rxr,rpoKoM .{LI ana3oH e H3Mep eH}4n TeM Ilep a'I'y p bl .

Tepuonaerp MoAenH TR10-B Molr(er rov6nuupoBarbcfl c pa3nl4r{HblMia

KOHCTpyKTIUflMVL 3arrlr4THbrx flrJrb3, npucoeAI4HeHI4-flMI,I K 3ptIII4THblMi fI4JIb3€IMi

coeAI{HI{TeJIbHbrMr4 |OJIOBKaMI4, a TaKXe C pa3[I4TIHbIMI{ AnVIHal{kI IIOfpyXeHI4f, V

yAnr4HHTeJrbHbrMH rxefiKaMr,r. B oco6rrx ycJroBr,rrx rIprrMeHeHI4-t I.uHHas. MoAenb Mo)Ker

racrroJrb3oBarbcfl u 6es 3arrlrrrHbrx rr4lrb3, KaK onIIHt repMoMerp KoMnIIeKTyerct

BTopl4rrHbrura qraspoBbrM r4 Lrrrw analro ro BbrMI4 np eo 6p a: o B are JIf, MI4.

MoAenr TR10-C c :aulratrofi rurusofi MoAenI4 TW35 npe.{Ha3HarleHa Anf,

HenocpeAcTBeHHofo MoHTr4p oBaHufl. B npoqecc I,I3MepeHI4t reMllepaTypbl. 3arruarHar

fI4JIb3a BKpyrIUBaeTCt B COe,{IIHr4TenbHyrO |OJIOBKy, BCJIeACTBI4e r{efo I43MepI'ITeJibHa-tr



JII,iCT J\! 3

Bcero nr4croB 25

BcraBKa repMoMerpa Moxer 6rrm aHflTa I4 3aMeHena 6es noJlHoro ero .qeMoHTaxa r43

[poqecca, rrro IIo3BoJIter He ocraHaBJrnBarb pa6ory o6opyaonaHvrfl. Ha BpeMf,
npoBepKr4 vrru cepBr4ca.

fna u:lrepeHvrfl TeMneparypbl xl4AKocrefi rz ra3oB npz He6orbrrrr4x r4 cpeAHrzx
AaBneHl4f,x cKoHcrpyl4poBaHa MoAenb TR10-D, Koropatr HenocpeAcrBeHHo
BKpyr{I4Baerat B npoqecc. {ll elexrpnqeoKr4x [oAKnroquauit cny)Kr.rr xleurrlnufi
6,rox B coeAl4Hnrelruofi roJIoBKe, 3arq[qeHuofi or Bo.{{Hbrx 6prr:r. L'IsuepureJrbHbre
BCTaBKI{ TepMOMeTpOB BbIIyCKaIOTCT B AByX r4ClOnHeHr{{X Q 3aBVrCr4MOCTIr OT

rrpHMeHeHr4.rr: noAnpyx{vrHeHHafl, cMeHHa.rr vrv HecMeHreMa.[. Bo
B3pbIBoHe3aIrIIaueHHoM t4cIIoJIHeHr4r4 MoAenb TR10-D MolKer KoMrrJreKToBarbcq
aHaJroroBbrM Bropr4r{HbrM up eoSpa: oBareJreM rvrra T 9 I .20 .

Teprtonrerp TR10-F c saqzrHofi rumsofi MoAenu TW40 raMeer npunapeHuufi
Snaneq vr BKpyr{I4Baercf, B coeAr4Hr4TenbHyro roJroBKy, Koropa.rr KoMnJreKyerctr
BropI4riHbIMI4 qur Spoerrnrn krrrw aHaJroroBbrMr4 upeo6pasoBareJrtrMlr. CueHHas
I43MepI,ITeJIbHa{ BcraBKa Moxer 6rrrr ra3BJreqeua r{3 [porlecca 6eg AeMoHTaxa.

MoAelt TR10-H (6e: sarqzrsofi rum:sr) npr4MeHflerc.rr Anr HerrocpeAcrseHnofi
ycraHoBKZ B BbICBepneHHbIe rIoA Hee orBepcrzr B Aeran{x Marrrr4H 14 MexaHr43MoB r4Jrr4

B rlpoqeoc. O6u'{Ho MoHTa)K AaHHbrx repMoMerpoB ocyulecrBJrrerc.rr
HerocpeAcrBeHHo B rlpoqecc. Kar< 4onoJrHr4TeJrbnufi napzaHT B coeAr{HuTenbHyro
ronoBKy TR10-H Moxer ycraHaBnprButbafl, nropuunuft upeo6pa:oBareJrb
reMrepaTypbr.

Tepuotuerprt TR10-J c uepSopr4poBaHHofi sarqvrHofi rulrgofi uo4elra TW35
npeAHa3HarIeHbI Inf, HenocpeAcrseHHofi ycraHoBKr{ B BeHTr4Jrf,rlr4oHHbre KaHaJrbr,
BeHTI4TSIII{OHHbI€ [Iaxrbl zgauvdt v Apyri4e Mecra Ars H3MepeHr4r TeMrrepaTypsr
Bo3Ayxa. I4suepnrenbHa{ BcraBKa TRl0-J HaxoAtrrcr B HenocpeAcrBeHHoM KoHraKTe
c u:ltep.aeuofr cpegoft, rITo ynyquaer ee rryBcrBr,rreJrbHocrb. Teprraorr,lerp Moxer
KoMrIJIeKToBarbc-[ BTopI{rrHbIvu qnQpoBbIMZ Lrrv aHaIroroBbrMr4 npeo6pa:oBarerqMl4.

Mo4ell repMoMerpa TRl0-L xouSzsupyercf, c pa3nr,rrrHbrMr,r rr4raMr,r
3aurl4THbtx rI4JIb3 IzllMeer BrdA B3pbrBo3a[Ir4Tbr ((B3pbrBoHenpoHr4rlaeMafl. o6oro.rKa)).
tr4suepnreJlbHa-lt BcraBKa, B3pbrBo3arrIHrrIeHHar ooeAr4HlrrerbHa.s roJroBKa vr

BcrpoeHHrrfi ulalvr-aracl4TeJrs o6ecne\ruBaror 5e:onacsyro pa6ory B onaoHbrx 3oHax.
Ha coeAizHHTeJIbHyro nnar$opMy r.r3Mepr4remuofi BcraBKi{ Moxer yoraHaBnLrBarbefl
BropurrHbrfi npeoSpa3oBareJrb (onqux).

I4:lteprareJlbHaf, BcraBKa TRl0-K npeAHa3HarreHa Anfl, ycraHoBKn B TepMoMerpbr
MoAenI4 TRl0-L. 3xcnlyarar\ufl.6es saqurHofi rrrJrb3br Aorrycrr4Ma roJrbKo s oco6Hx
cnyrlaf,x. I4eueprareJlbHat BcraBKa r{3foraBlrr4Baercr v3 rHylr{eroc{ Mr4HepaJrbHo
n3onl4poBaHHoro KaSenq. 9yncrnnremHrrfi 3JreMeHT pacnonoxeH Ha KoHr{e
I{3MeplrrelrHofi BcraBKH. l{suepureJrbHbre BcraBKrz o6H.rHo rrocraBJrrrorcf,
rIoAnpyxuHeHHbIMV Anfl o6ecneqeHl{t xopotrrero KoHTaKTa c BHyrpeuuefi ropqeeofi
qacrbro:au1urnofi rHJIb3bI. BogNaoxHbr BaplraHTbr Mo.qeJru TRl0-K: c yaraHoBneHHbrM
KoxyxoM, tIoAXoAtlII4M rlo BHyrpeHHeMy luaMerpy sauluruofi rr4nb3br; 6es KJreM-
Horo 6loxa Ant np-{Moro MoHTaxa; c aHaJroroBbrM rrJrn qraspoerivr npeo6pa3oBareJreM.
Tun u Kor[qecrBo ceHcopoB, rlorperrrHocrb ,r rvrn coeArrHeHl4rMofyr eu6upaucr n
3aBr4CI{MOCTI4 OT npI4MeHeHI4.fl .
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Teprraorvrerprr MoAenr4 TR10-0 Moryr corlerarbc{ c 6olrruuvt KoJII{qecrBoM

pa3nI4rIHbIX 3arrII4THbIX fHJIb3, Lrx MHofor{I4cJIeHHbIe KoM6I4HarlI4I4 rlapaMeTpoB

AaTrII4Ka, TaKI4e KaK: COeAI4H!{TeJIbHa.fl lOJToBKa, flol-py}KIlafl ,lull.Ille. /(nl',Trle lliL'lliill.

npugoe.{uHeHr4e K fnJrb3e a Apyr-Uc, /1oc'l'ynllbl /l.llt 3'l'oii NlO,'lc:tvl, )lilt''ttlli'l'Cl)\'li)\1"'i;r.i
HaxoAl{Tcfl Ha Kot{Lu4Ke I43McptIl'eJIblloii )tc'lilttt(tt, oll ii.l\rcli)l-'\ll,1l, ,r

no.qilpyx{uHeHHblfi.
I,Ir*.p"teJrbHar BcraBKa TRl0-1, npe4ua3HarreHHafl, IJnfl TepMoMerpa TR10-0,

rroArlpyxl4HeHHat, 3aMeHteM afl. kI a SuxcrapoeaHHblM Surznrona
I,1:uepnreJrbHa.r BcraBKa MoAenu TRl1-A HMeer rpy6r{arylo KoHcrpyKIII4rcl

3aKpbrryro c oAHofi cropoHbr, r,r [peAHa3HarIeHa Artx MoHTa)Ka B 3aqLlTHyIo apuar]p]:

[uauason [pr4MeHeHr4.f, TepMoMerpa AorloJlHtercfl KoHcrpyKIII4efi 6es I$IeN{MHofi

Kopo6Kr{ AJrfl ycraHoBKr{ ero HanprMyro B llpoqecc. OnqIaoHHo Moxcer,,,6-btTl

ycTaHoBJreH aH€uloroBblfi rania quspoBofi TpaHcMLITTep. , i ,,"{".._.

Tepvrouerpu MoAenr4 TRll-C npeAHa3HarIeHbI Anfl BHHroBoro Srarranra
Hanp.rrMyro B npoqecc, B ocHoBHoM B eMKocrtx ra rpy6onpoBoAax. Teplroverpbl

rroAxoArr Anf, )KH.qKr4x v ra3oo6pa3r-rbtx cpeA IIph yMepeHFIoH MexaH14t'lcctioii

Harpy3Ke vL HopMarbHijix xtlMu!{ecKl4x yoJrofitittx, 'Jitttlt't't'llitlt 1'pJ-'6Ka ciic'liilli-l i,:
HepxaBeloqeft CTanV, Bcfl cBapHat 14 BBI4HqeHa B coclil,ltll.llc.rlbllr'lo it)ilt)tiliv.

Crr4egHaq r{3Mep[TeJrbHar BeraBKa MoLenI4 'l'R12-A li3roroBJleHa v3

nr,r6poycrofi.rusoro rr3Mepr4reJrbHoro Ka6ent c o6ono.{rofi (ra6eJlb c uuuepa;mHofr

rE:onrquefi). ,{arulrr< pacilono)KeH Ha KoHIIe u3Mepl4TenbHofi BcraBKI4. TIau u
KoJII4IIecTBo.IIaTqI{KoB, ToIIHoQTb I,1 MCTOA NOAKNIOqEH:g.fl BbI6I4PAIOTC' B COOTBCTCTBI4II

't'T:;;TfiffiTffi:i:n rR12-B u rRt2-M Moryr 6n* o6reAu'e,'", i 6onr*,r'
Korr4qecrBoM roncrpyxqvfi rrrJrb3. CrteHHax IIeHrp€uIbHo noArlpyxl4Her+I{a{

z3MepuTeJrbHar BcraBKa h ee npyxnunufi Irlar rlo3BoJl.flror coqerarbcfl c IxHpoKI4M

crreKTpoM ooeAr{Hl{TeJrbHbrx roJroBoK. Bogiuoxurr v pa3nl4qHble xorvr6unarlrarl

IIYBCTBITEJIbHO| O SJICMEHTA.

flpouurulensrrfr TepMoMerp yAaneHHoro Morrraxa MoAeJIH TRI 5 rlpeAHa3HaqeH

AJI{ MOHTaX(a BO BCe CTaHllapl'Hbre ucIloJIHeHVrl, rVtJIt>3 l.{Jltz ycl'aHoBJletlHt u llpolloee.

r4Meer rroArlpyxr4HeHHyro pr3Mepr4TenbHylo Bct'aBKy (crr,lerruyio) w t'nSryttr

6ponesaulnr;r. B coeAnHr4TenbHyro lonoBKy lepMoMe'rpa Mol'yl 6ut'ru )cI'€tHotsJlt-'l{1,1

aH €uroro B bIe wILH qraQ po eut e'rpaH c M l4Tl'epb L

Tepvronaerpbr MoAelefi TR20, TR21-A, TR2l-B u 'fR21-C npegHa3HaLIeHbI lirlti
r43MepeHu.rr reMleparypbr B cnyqae neo6xoAIzMocrrl co6nrc.qeHvrfl, QaHvrrapHbIX rIpaBI4n

vr HopM. Mo.qelr TR20 o6opy,4onana rexHoJIorI{rIecKI4M coeAI4HeHI4eM NEUMO

BioControl@ u rrosToMy orrrrrMarbHo noAXoAI4T An.fl ycnonrzfi npl4MeHeHkrfl, B Koropblx

norpyxeHr,le fr.IJrb3br c TepMoMeTpoM B Ilpoqecc HeBo3Mo)KHO I4 He)KeJIaTelHro. .ft-a
rloBbrrueHr4fl rrrfr4eHr4qecKrrx rpe6onanufi roJroBKa kr3 HepxaBelouefi .ar3JJ.vr

TepMoMerpa BbrrroJrHeHa B orrrr,rMrr3npoBaHHofi rl4rl4eHl4tlecrcofi KoHcrpyKtIHI4.

MoAelvr TR21-A, TR21-B ra TR21-C orseqaror caMbIM crporl4na rpeSonaHi4flM Ars
rr4fqegr{qecKr,rx rasuepeuufi c rorrKr4 3peHrlg v:arepvrana v KoI{crpyKIIHI{. Moilerrr

TR21-A npeAcraBJrfler co6ofi KoMrraKrHrrfi repuoMerp c $naHqeBbIM coeAI4HOHl4gl\{;

rr{Jrb3a MoAenr{ TR21-B ycraHaBnvBaercfl npf,Mo n'rpySonpoBo/(, c rloMox-tbto
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op6r,rranbHofi cBapKr{, MoAenb TR21-C ngroroBJleHa c BcrpoeHHbIM frIrIaeHrIqecKI,IM

npucoeAHHeHr4eM. Bce uoAeJrr4 r4MeroT npocToe 3neKTpl4rlecKoe noAKnroqeHl{e rIpI4

rroMorrlr4 rrrrbrpeBofo pa3beMa Ml 2x I .

Mo4enn TR22-A, T'R22-ll a'l'R25 IipHI\4urtlr,r'1'gi1 .ir..1rr t1'J\1cllc'iirir r\.r\'lrtr:l)ir \ 1,i,, ,,

crepI,IJIbI{bIX tipoqeccax. I(a.JecrBo Ma'fephaJIL'I, o6oJIo,ilifl t,t c()o,1(i4}l{tu.lr,irriii l(} J(),i,.tl

pa3pa6oranbr B cooreerc'rBt,tu co c'laHllapr'tlMi.r c'r'cpHJlbut)lx Kotl('lpyt(lii'tii
Tepnlolrerpbr LrMeror r{yBcrBr4renbHbrfi oJreMeHT Pt 100 u aHaJIoroBbIe nz6o IiI4$poBbIe

npeo6pa3oBareJrr{, BcrpoeHHbre B coeArrHr.rreJrbHylo roJIoBKy, cnoco6Hble nepe.qaBarb

pa3nr{r{Hbre BbrxoAHbre cr{fHaJrbr: 4 MA...20 MA, HART@ nporoKon B cer.{x-fOnnaTlONrM 
Fieldbus and PROFIBUS@ PA. Hanpyxr4HeHH;r H3MepurenbHai

BCTaBKa fapaHTr{pyeT KOHTaKT MexAy HaKoHeqHr4KOM AaTliI4Ka I{ KpbIIXKOfi rulrgU Z

sro o6eclerrr{Baer KoporKoe BpeMf orKJrIaKa I4 Heo6xoAtaMylo roqHocrb. : , i., .

Tepvrolaerpbr MoAeJrefi TR31-3, TR31-K, TR33 u TR34 npl,IMenarcrct B KarrecrBe

yHr,rBepcaJrbHbrx TepMoMeTpoB AJrf, r43MepeHr4r TeMnepaTypbl xtll.4Krrx 14 fa3oo6pa3Hblx

cpeA B luana3oHe or Mr,iHyc 50 'C 
^o 

250 oC. [nr sKcnnyararJLrv B oIIacHbIX 3oHax

r4Merorcq racrcpo6e:onacrfbre Bapr{aurbr HcnoJIueItLlfl. /\lutttt,lc 'rcpNIoNlcl'pt,t \to)iili.l
[pr,rMeHrrb npr4 AaBneuur4 Ao I40 6ap (14 MIla] rrpu llui,l\1clpo 'It\itlc'rtll.t'tc.ll,lloL .;

3JreMeHTa 3lrnl r{nr4 Ao 270 6ap 127 MIIa) rrpra /tr4aMe'fpe 'I}'BCt'rl4-l'c,rli,llot o )-tc\toiii.,
6 MM B 3aBucprMocrtr or I4cnoJrHeHrrfl. Bce 3reKTputtecKue KoMrIoHeHTbI i{Mero'f

3arqr4ry or BJrarH (IP67 utruIP6SK), croco6Hbr Bbl.{epx<vrBarb nra6paqrzro,(20"g, z

3aBr4Cr4MOCTr{ OT r40rronHeHr4{). TepUovrerprr MoryT nocTaBJlfrbct c
He[ocpeAcTBeHHbrM BbrxoAHbrM cHfH€uroM oT TIyBOTBHTeJIbHO|O SJIeMeHTa HJIII

BcrpoeHHurra npeo6pa3oBareJreM, Koropbrfi Mo)r(er KoH$I,Irypl{poFarbcfl npv tr9Mgul4

xonsurypaurroHHofo rrporpaMMHoro o6ecne.reHl4s Anfl IIK WIKA soft-TT.
Tepuorraerpu eocroqr kr3 sattlrarHofr rlrJlb3bl c rlocroflHHblM TexHoJIorI{qecKuM

nplurcoeAr,lHeHpreM 14 BKpyrrHBaroTcq HerrocpeAcrBeHHo B TexHoJlorraqecxufi nporiecc.

SlerrpuvecKr,re coeArzHeHr4fl. gaBncrrr or KoHcrpyKpvr v BbITIoJIH{rorct g nsN4Qttlblo

Kpyrnoro pa3beMa M12x1, r{ro coorBercrByer MoAenH TR31-3, TR33 w TR34.
MoAenr TR31-K npeAcraBrfle'r co6ofi repMoMe'fp c xaderenn, coe/lurleltLtbtM ria

nptrMyro.
Tepuouerpbr MoAelra TR36 .[BJr{}ol'ct yH14tsepcaJrF,rr,IMi.r l,l upci(ua:]ttaqctibi .,\titi

r43MepeHr,rs reMrreparypbr xo4AKocrefi z ra:oo6pasHrrx cpeA B coo'rBercrByroult{x,lulti
Iulx Ar,rarra3oHax. W ucnoJrb3yror .qnr AaBneuufi 4o 140 5ap npu 3 MM Ar{aMerpe
ceHcopa, ao 270 6ap npu Ar{aMerpe oeHcopa 6 vru I,I Ao 400 6ap rprr AlzaMerpe

ceHcopa 8 urr,l, B 3aBrrcuMocrr4 or r4crroJrHeHrzs. Bce erexrpl4r{ecKl4e KoMrIoHeHTbI

3aruuueHbr or 6pu:r BoAbr 14 Bbr,{ep)KzBaror nu6paqzrc rc 20 r. TeplloryIerp coc,rol,IT

us rpy6rclr r4 3oHAa, Koropbre Mox(Ho 3aKpe[r4Tb B npoqecce, I{crlonb3yf, nocroflHHo

npr4BapHoe pe3b6oBoe coeAr4HgHr4e r4Jrr.r KoMrpecclloHHrrfi Sr,rrrEur. ,,{ocrynHa Bepcut
TepMoMerpa,6es[pl4coeAlrHeHl{tKnpoqeccy. ,,| '

Ka6elurue repMoMerpbr TR40 zMeror Meruuurr4r{ecKue HaKoHer{HIaxu (ulynni), e

Koropbrx pacnonox(eH r{yBcrBr.rreruurrff 3JIeMeH'r, vI npi'IMeHtl}oroq /lilfl
HerrocpeAcrBeHHoft ycraHoBr(H B B[,rcBepneHHbte I]o/l III4x olRepc'rttfl B Ae'I'aJItl\

MaIxI4H vr MexaHI{3Mou Lrltv B rrpor\ecc. 14:laepreval cpeir\a nc l\o.u}titta tlt,r rr'

xuMurrecKn afpecczeHoft wJIH i.rMert a6pazwBHbre coclaBJlttonthe. R clau/lap't'l-toN,r
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I4crIoJIHeHI{H KadenbHble repMoMerpbr He r4Meror pe3b6br Anfl rrpr4coeAr{HeHr4{ K
ilpoqeccy. Pesr6osrIe coeAHHeHLrfl, TaKVe) rar rafirrz 14 nepexoAH?rKrr Bo3MoxrHbr
otrur4oHaJrbHo.

Mo4ent TR41 rpeAcraBJlfler co6ofi ra6erusrrfi repMoMerp conporr4BJreHr4tr,
xoropufi nplzMeH.{erct B cry*aflx, rAe MeraJrJrr{rrecrufi 3oHA ycrauaBJrnBaerct
H e[o cp eAarB eHHo B [p eAycM orpeHHbre orBep crut (uanpwM ep, B AeraJrr4 lrexanu:rraon)
Ii He[ocpeAcrBeHHo B npoqecc, a raKxe 4n.a mo6brx rrpi4MeueHufi c xr4Mr{qecKn
HearpeccHBHbIMzI u nea6pazuBHbrMr4 cpeAaMrz. trnq ycraHoBKr4 TepMoMerpa B

3aIrII4THyro rnnb3y cneAyer HcrroJrb3oBarb KoMtrpeccuoHHrrfi Srau{Hr c npyx(r4HHbrM
rroAxarl4eM, nocKonbKy roJIbKo raK MoxHo o6ecnequrr ulornrtfi KoHTaKT
HaKoHeqHI4Ka qyBcrBl4TerbHoro 3JreMeHTa c AHoM sarquruofr ruJrb3br. B cran4aprHoM
HcIIoJrHeHIrI4 ra6elrHue repMoMerpbr conporr,rBJreHr,rfl BbrnycKarorc{ 6es
TexHoJrorr4qecKr4x npucoeAr4nenzff .

Tepnouerprr Anfl I43MepeHar reMneparypbr noBepxHo crLr MoAenr,r TR50
npeAHa3HarIeHbI AJIf, I43MepeHLrfl, eHeurHefi TeM[eparypbr Ha [JrocKr,rx [oBepxHocrrx
vnv rpy6ax. r{yncrnurelrnufi 3JreMeHT ycraHaBnkrBaerefl B ronrarrHrrfi 6lor,
xoroprtfi Mo)Ker 6rtm 3aBHHrIeHHbrM r4rrr{ [pr4BapeHHbrM K noBepxHocr]r, TeMfreparypa
xoropofi I43Mepf,erc.q. Tepuouerprr r{3roraBrr4Barorcq c pa3nuqHbrMr4 BLrAaMu
npllcoeAl4HeHl4-s K npoqeccy: c MerarJittqecKuM KoHTaKTHulr 6loroM, npr{BapvBaercfl.
K [oBepxHocrr{ Jrr4croM, Kpenr4Tcfl xoMyroM, c :lrlait6ofi.

Mo4enr TR53 I43roraBJlzBaerefl c oAHr,rM L4rru AByM.rr r{yBcrBr4TeJrbHbrMr4

sreMeHTaun. faHntte xa6elbHble repMoMerpbr i4Meror 6afioHerHoe npr4coeAuHeHrre,
oHI4 Moryr 6srrr ycraHoBneHbl B BblcBepneHHbre oTBepcrr4r y3noB r4 arperaroB Marur4H
6e: rIpI{MeHeHVfl 3aIJJvrrHbIX rr4Jrb3. Pasru.rHrre Br4Abr r,r3onflrlr4oHHbrx Marepr,raJroB
npl4MeH.tlorct B 3aBI4clIMocrI4 or yclorufi [pnMeHeHr4.fl. KoHqrr ra6els Moryr
rocraBrtrbcq Hea3onHpoBaHHbrMI4 kr rroIforoBJIeHHbIMlr K nOIKrIOqeHr4IO, Ulrkr
c ua5 N e nubrMl4 o ilq]ro H arrbHbIMZ pa3b eMaMI4 r4Jrr4 f H e3AaMI4.

Tepuotrerprr MoAenz TR55 [perHa3HaqeHbr Anfl r43MepeHllr reMneparypbr
[oArun[HI{KoB I4 Apyrlrx rroBepxHocrefi s Hacocax, MexaHr.r3Max c [recrepeHqarbrMl4
[epeAar{aMtrv ABI{rareJI-sx B ycnoBnflx cyxofr cpeAbr, oKpyxarcqefi cencopHyro qacrb.
flognpyxuHesurrfi xpafi ceucopuofi qaarv c rrJrocKrrM TopqoM o6ecneqzsaer
nocro.qHHrtft KOHTaKT c napyNuofi rroBepxHocrbro Kopnyca. OnrnualbHafl AnvrHa
I]orpyxeHl4.f, Moxter 6uTb ycraHoBneHa npr4 noMorrlu KoMnpeccrzBHoro nepexoAHr4Ka.
AHa:rorosrifi \rIrv quSpoeofi nropHuHrrfi npeo6paaoBareJrb, BcrpauBaeuufi B
coeAHHHTenbHyro roJIoBKy, o6ecne.{zBaer pa3nr{r{Hbre BbIXoAHbre or4rHzulst: 4 uA...
20 uA, HART@, pRoFIBus@pA, FOLINDATIONTM Fieldbus vr Apyrue.

MoHrilpyeMble Ha rpy6e repMoMerpbr MoAenr4 TR57-M rprMeHflrorcr Ans
I43MepeHI{s reMlleparypbl Ha rpy6onpoBoAax. Tepvrorraerpu ycraHaBnr4Barorcr Ha
rpy6y 6es Heo6xoAuMocrl4 Bpe3Kr4 lrrv rpepbrBaHr{.rr npoqecca. I4srraep eH1rfl,
ocyqecrBrtroraq B Al4ana3oHe reMrreparyp or Mr4Hyc 20 oC ao 150 "C. Monrax
a3MepI4TeJIbHoro sJIeMeHTa ua rpySolpoBo4e BbrrroJrHxercf, c noMorqbro rpy6noro
[epexoAHZKa. I4:naepzrelruttfr sneMeHT noAnpyxr4HeH, a HaKoHerrHr{K ceHcopa
II3onI'IpoBaH or no:4efrcrnar reMneparypbr oxpyNaroulefi cpeAbr cr,rJrr,rKoHoBbrM
n oKpblTl{enl rpy6 Horo nep exoAHI{Ka. I,I:uepurelrHrrfi 3neMeHT Moxer 6u6 r{3BrerreH



".r."#?51I;nfl IIpoBeAeHH{ KanI46poBKIzI. Bce oneKTpl,rqecKrze KoMnoHeHTbr 3arrlglteHbr or
eo:AeficrBl,Ifl Brlaru (IP67). Tepvouerp zMeer neo6pa6oranuufi BbrxoAHoir. curnat
ceHcopa HnH Barpoeunrrfi upeo6pa:oBareJlb I4 npeAH€l3HaqeH pm pa6orbr B ycnoBzrx
c orpaHur{eHHblM MOHTa)KHbIM rlpocrpaHcrBoM. flna rconxperHoro rrpnMeHeHrrr Moryr
6urr au6pauu raKl{e napaMerpbl KaK TexHoJror,qecKoe [pr4coeAr4HeHr4e, Tr4n ceHcopa
I'I MeroA noAKnloqeHLrfl. 3nexrpu.tecKoe [oAKnroqeHue [por43BoAr4Tefl c rroMorqbro
Kpyrnoro coetrr4Hi{ren.s Ml2x 1.

Tepvrouerpbl Morelu TR60 [peAHa3Har{eHbr AJrq BHyrpeHHero vrnkr Hapy}KHoro
MoHra)Ka. Tepvonaerp Artr Hapyx{Horo MoHTaxa r43Meprer reMrreparypy B rroJreBbrx
ycnoBl4f,x, orrHrraercq :axprtroff rpy6ofi IUToKa vr npr4MeHsercq B KoMHarax c
nrtcoxoft BJlaxHocrbro v Ha orKpbITbIX (no:renrtx) nnoula4xax. Tepvrorvrerp Arrfl
BHyrpeHHefo MoHTa)Ka orBeqaer rpe6onaHla-sxa <ncxpo6e3onacHar rlenb) B cnyqae
ncxpo6esoracHoro I4cIIoJIHeHzx. TeplroMerp rr3Mep-f,er B 3aKpbrrbrx rroMerqeHr4sx B
KoMHarax c nzsxofr BJIalKHocrbIo. llepSopupoBaHHbrfi na ypoBHe ilarqvKa rrrroK,
HenocpeAOTBeHHo KoHTaKTHpyer c oxpyNaroulefi cpe4ofi, rrro noBbrrrraer
r{yBcrBureJlbHocrb gauHofr MoAenI4. BosNaoxHbl BapI4aHTbr c BcrpoeHHbIM BTopI{rrHbrM
npeo6pasoBareJrrM reMneparypbr.

Mo4enr TR75 npeAcraBr-ser co6ofi xou6Huauuro quspoBoro rroKa3brBarouero
TepMoMerpa I{ TepMonpeo6pa3oBarerq conporr4BJreHur. Moxer ucnoJrb3osarucq 6es
BHeIUHefo 3neKTpl4r{ecKoro nLrraHhrfl. lI'rana:oHbl AII4H norpyxeH;|rfl, yAIrvrHI4TeJIbHbIX
IIIeeK, Bi4AOB npI4COeIuHeHI'It K npoqeO0y, IIO3BOI.IIOT IICIIOJII3OBaTb AaHHyIO MOAenb
[paKTHr{ecKII CO BCeMI4 THIraMr{ 3au{uTHbIX fI4JIb3.

Teplroverp MoAerII4 TR81 c eaulHruofr ramsofi TW81 zcuo63yror npg
u3MepeHuII4 reMreparyp fa3oB - npoAyKroB cfopaHur, orxoAoB fopeHr4.rr B
AbIMOXOAaX' .4OMHaX H Bo3AyIxHbIX HarpeBaTeJIflX npl{ HI{3KOM traBneHI{I{ AO 0,1 MlIa
(1 6ap). CMeHHaq I43MepI4TeJIbHaf, BcraBKa rro3BoJr{er ocyuecrBJrrrb o6cnyxun aH;{e
I4 npoBepKy reMneparypbl B xoAe pa6ouero npoqecca. AualoroBbre nnu qv@poBbre
BTopur{HbIe npeo6pa3oBareJll4, BcraBrleHHbre B coeAHHHTeJrbHyro ronoBKy, cnoco6urr
BbIAaBarb pa3nl4qHble BbIXoAHbre cr4fHatrct: 4 vA...20 ruA znra HARTT nporonorr,
PROFIBUS@PA zIu FoIINDATION'' Fieldbus.

MHororoqerrHble TepMoMerpbl conpornBrreHzfl reHTorrHoft roucrpyKrlur{ MoAeJrr{
TR95 c salqnruofi rumsofi (vo4enr TR95-A-B) u 6eg saqvrrHofi rr{Jrb3br
(rt'ro4enr TR95-B-B) zcnonr3ylorcq An.a I43MepeHzrfl reMrreparypbr B peaKTopax r4nr4
TOIILIBHbIX cKJIaAax, a TaKXe LIrfl o6HapyNeurar (fopf,rrux Toqe11;;. B 4aHnofi
KoHcrpyKqI{I4 Ha Hanpan,r.fforqefi JIeHTe ,rnuefiso paclonoxeHbr HecKonbKo (eclz
rpe6yercx) san'renqeMblx TepMoMerpoB co[porrrBJreHr4f,. Coe4znprreJrbHbre KJreMMbr
?InI4 npeoSpa:oeareirl4 TeMrleparypbl p€BMeqaror B coeAzHrrreJrbHoM 6rore, xoropufi
ttu6o BXOATIT B cocraB MHororor{eqHofo repMoMeTpa, rru6o MoHTl4pyercfl orAeJrbHo,
Ha creHe ntru rpy6onpoBoAe.

Bxpyvrznaro[1iaficx repMoMerp MoAenr4 TF35 ucnoJrb3yerc{ Anfl r{3MepeHr4f,
TeMileparypbr B Nao6zlrnofi rI4ApaBJIuKe, Marrrr4HocrpoeHllr4, KoMrlpeccopax,
aeroN{o6HJlecrpoeHul4, B orotII4TeJIbHoM, xonoAHJIbHoM u KnIuIMarI{qecKoM
o6opy4onaHtru. [auHrre repMoMerpbr r4Meror KoMnaKTHyro KoHcrpyKrIUo,
qpe3BblrlafiHo ericot<yrc erz6poycrofiur4Bocrb, 3neKTpnqecKoe iloAKnroq e;g111e v



"..."J#[I;3
pa3nI,ItIHbIe rIzrIbI qyBcrBI4TeJIbHbrx 3JreMeHToB. Tepuorr,rerp ucronmyercq Ailfr
I'I3MepeHrIt reMneparypbl )KlIAKr'rx z ra:oo6pa3Hbrx cpeA B Alrarra3oHe or Mr4Hyc 50 oC

lo 250 "C. BcrpoeHHa.s 3aIIIrITHat rr4Jrb3a c peu6oBbrM coeArrHeHr{eM rro3BoJrf,er
ycraHaBnplBarb repMoMerp HenocpeAcrBeHHo B rrpoqecc. B 3aBLrcLrMocr14 or
KoHKperHbIX rpe6onaHnft MolKHo nrr6pam 3arqr4THyro rr4nb3y u3 naryuu krrrvr
HepxaBeloqefi cra:rra. TepuoMerp Mox{er r4crroJrb3oBarbcs gtx pa6orbr npri AaBneHr4Lr
ao 50 6ap (5 MlIa).

Pess6osofi repMoMerp c coeAr4Hr4reJrbHbrM rrpoBoAoM MoAeJrLr TF37, KaK Lr

MoAenb TF35 orleHb croeK x nn6paqvflM, r4crroJrb3yercr raM, rAe Lr3'3a errcorofi
TeMrleparypbr apeArt rpe6yerct pa3beAl4HeHue oneKTpr4rrecrofi TorrKr{ coeAr4HeHvrfl. vr

fi3Mepnrelruofr TorIKH. Toqxa nepexoAa or 3arlrarsofi rulr3br K coeAr4HuTenbHoMy
rlpoBo,4y .aBJlterct nblne- I{ BoAoHe[poHr{rlaelrofi. B roHcrpyKrlrar4 Aasuofi Mo.qeJrlr
craHAaprHo I{cIIoJIb3yIorcr p€r3rr4rrHbre qyBcrBzTenbHbre gJreMeHTbr: Ptl000, Pt100,
NTC, NilOOO, KTY.

KaHalrurtfi AarrrI,IK reMrleparypbr MoAenr{ TF40 cnyxr{r nnfl r43MepeHr,rs
TeM[epaTypbl B CI4CTeMaX OTOIIJIeHpI.,I, BeHTi4JIflIJuLI I{ KOHAI4IILIOHI4pOBaHI4.[ BO3AyXa,
KorAa BblaoKororlHoe I,I3MepeHr4e reMrreparypbr ue rpe6yercs. [uauasou r{3MepeHr{t
3aB}4ckLr B ocHoBHoM or r{3Mepr{renbHoro oneMeHTa: Pt1000, Pt100 urrr4 NTC.
flpuiueHeuze c salqllrHofi rumgofi rro3BoJr.rrer r.rcloJrb3oBarb repMoMerp lrrfl
I43MepeHI4t TeMnepaTypbl XLIAKI{X cpel.

Tepuolrerpbl HappKHoro MoHraxa MoAenH TF41 r4crronmyrorc.f, Anf, r43MepeHufl.
TeMrleparypbl BHeITIHefO BO3AyXa, A TaKXe B XOJTOAT{JrbHbrX KaMepax, B

tlpoI{3BoAcrBeHHbIX u cKnarcKr4x [oMelleHrz-sx. He6olrruue pa3Mepbr Koprryca
TepMoMerpa IIo3BoJIter ycraHaBJrr4Barb efo B ofpaHZqeHHoM MOHTaXHOM
npocrpaHcrBe. Tepltouerp craHAaprHo rrocraBJrrrorcr c qyBcrBr{TeJrbHbrM 3JreMeHToM,
BcrpoeHHbIM B Kopryc. lnx ycxopeHllt rpoqecca r43MepeHu.rr reMneparyphr MoAenb
TF41 Moxer rlocraBJlf,Tbc{ c BHerrrHZM 3oHAoM. {nr npe4orBparrleHus ottu6oqHbrx
n:uepeHufi npkr cr4JIbHoM AOS4efiCrnZn corHerrHofo I43nyrreHr,rt B KarrecrBe
AononHl4reJlbHoro o6opy4onaHufl npeAnaraercf, cnequalrHrrfi coJrHqe3arqzrgrrfi
sa[IdrI(Iasarouufic.q Ko3blpeK. BosN4oxHocrr nu6opa HyxHoro qyBcrBraTeJrbHoro
3IIeMeHTa repMoMerpa MoAenb TF41 coBMecrrzMa co BceMr4 rxr,rpoKo npr4MeHreMbrMr4
CI4CTeMaMLI ynpaBn eHl4fl .
llorpyNHofi repuoMerp c ona.lHHbrM nJracrr4KoM r43MeprzTeJrbHhrM gJreMeHToM

MoAenI4 TF43 ncrronb3yerc.fi B xono4rEmuofi npoMbrrxJreHHocrrr, cr4creMax
oxnaxAeHr4fl vr c?IcreMax KoHlrrrlr4oHr4poBaHr,rs Bo3Ayxa. I4srr,repurelrnufi gJreMeHT r{
coeAI4HHTellHstfi xa6enr I{MeIor 3arrlr4THoe rroKpbrrr{e, HaHeceHHoe rop.sqr,rM
cnoco6ou, nosToMy replrolteTp o6raAaer BoAoHexpoHr{qaeMocrbro (crenenr 3arrl7Tbr
o6oro.{Kra IP68) 5es sau1ursofi rr4rrb3br.

Haxna4nofi AarqHK TeMneparypbr c coeAr4HHTeJrbHbrM ra6erevr
MOAeJII4 TF44 He KoHraKrl4pyer c I{3Mepteuofi cpe4ofi. Teprrloruerpu erofi MoAeJrr{
paspa6orauH !^nr MoHTaxa Ha rpy6e c roMor-ubro 3axr4Ma rpy6u v uepeAarrr4
TeM[ep arypbr t43Mepxeuofi cpetrbr c noMorrlbro renJroHocr4TeJr.rr.

Ka6ellsue repMoMerpbl MoAenr4 TF45 npr4MeH.srorcr B sogo6HonJrf,eMbrx
llcror{Hl4Kax SHepfLrv, MaIJJT4HOCTpOeHI4I,I, KOMrIpeCCOpaX, B TeXHOJIO|HIA

TepMoMerpa
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oxJIa)I{AeHLLtr, HafpeBa, KoI{lItrufioIII4pOIlaIIH.[ L1 BeII'fl4JltlLlllt{, a'faK)lic Ilcrllli)\l

o6opy4onaHktr4. 1'epvove'rprr I.lcilo,flHrrio'r'cr ct oilHIlilplll,lN{ l'liltl c,rilloclllil;i\l
LtyBCTBI4TeJIbHbtM 3IreMeHTOM, C 3aUtl4'l'llOl.i ILlJll)'J()ii ll'3 llCp/t(i'lllcIOulCii e lit-ljl'

ioal"""TeJrbHbre rrpoBoAa repMoMerpoB rr3roraBnllBarcTc.q r43 [1X8, cllJTI{KoHa,

reonoHa.

i I4rl,rep4reJrbHbrM gJreMeHToMTepMoMerpaMoAenI4 T'F-LCD-rsrqercfl KanI{JIJlrp,
i 
'tarotonneHl6rfi u3 lJracrr{Ka. OcoderiHocrflMrr AaHHofi MoAenu xnnrgrcr ,"ero
corIpoTIaBJIfeMocTb K BJIax(HocTkrvr Aonrl4fi cpoK SKcrIJIyaTarJkrvL i

BrpyuranaeMbrfi repMoMerp MoAeJrr{ TFT35 ucnonb3yercr AJIfl _I'I3M:q.,ll!
reMrreparypbl xI4,qKkIx 14 ra3oo6pa3Hblx cpeA B Al4aua3oHe or MHHyc50 

.a_11^194 
'"

rpu AaBJreHr4u Ao 100 6ap (10 MlIa). SrerrpzuecKl4e KoMIIoHeHrbI 3auluuleHbl or

norraAaHr4fl BoAsHbrx 6prr:r, KoHcrpyKIIrIfl ycroir'7usa K BI46paIII4qM' BcrpoeuHar

3arJrurHafl, , rgJrb3a c SrzxcvponaHHblM pesr6oer,tv rlpucoeAl4HeHneM vltv

perynr4pyeMbrM KoMnpeccrioHHbrM Qllru.rurorvt Il03BoJIter ycraHoBKy'fepMoMC'ipa

HerrocpeAcrBeHHo B rrpouecc. tlaclu, I{oH'raK'rt4pytoLl(t'tc 0 t'l3McptleH'toiit cpc;t0ii, ;-t

TaKXe Kopnyc, u3roToBJIeHbr v3 HepxraBerorqeft cra,[LI. Kopnyc L1' cMe]{i{at

r43Mepr4TeJrbHa.f, BcraBKa coeAnHqrorct Apyr c ApyroM c lloMorUr,ro puQleHoff fatZKt'i,

qTo rro3BoJrf,eT 3aMeH.fTb rl3Mepr{TenbHyro BOTaBKy 6e: u:n.rtelleHHt repMoMerpa Il3

TexHoJlorrlrrecKoro rrpoqecca. BcrpoeuHblfi pa3beu o6ecnequBaer [pocrory MoI{Ta)I(tl'

BcrpoeHHufi enercrponHufi 6lor< npeo6pa^:yer 3aBr4cxll\uit or reMrleparypbl crlrHarl

corrporlrBnqHr{f, Lr3Mepr4TeJrbHoro gJreMeHTa B JII4HefiHbIfi cufHar. I4vrerorcf, BbIXoAr-rEIq

clrrH€urbr 4 uA... 20 nrA ra 0 ... 10 B. I4cnonrayerc-rr repMoMerp B MaIrII4HocrpoeHLIH'

npoI43BoAcTBe ycTaHoBoK 14 pe3epByapoB, ABLIfaTenecTpoeHI4I{, TI4ApaBJII{qePKuX

cr4creMax, clrcreMax o6orpeea, oxJrax(Aenr4fl. vt KoHALIIII4oHLIpoBaHH{ Bo3Ayxa. . i

TepMoMgrpbr Mo.qeJreir. A2G-60 u A2G-70 ycraHaBnvrBarorlfl, Herlocpe,4crBeHHo B

npo{€cc \Irfl r{3MepeHt{f, TeMrrepaTypbr rI BJIaXHOCTI4 fa3oBblx cPeA B CI4C'feMax

HarpeBa, oxnaxAeHr{r r4 KoHlIHrIr4oHr4poBat:afl. Curualtnr /Iarqt4KoB o6oux ilapaMe'rpoR

rrepeAarorof, rrepe3 aHanoroBbre BbIXolIbI or 0 B ao 10 Il vrvr o-r 4 naA no 20 n'rA

(ronrxo urx AiG-60), a raK*e qnspoeofr 
'poror<ol 

Modbus ''.

Mo,qenr A2G-85 co ec'rpoeHuofi Syuxilncu i43MepeFIt4s co/\eplKallhtj

yrneKr4cnoro ra3a (COz) v 'reMrrepa'rypbr Bo3I\yxa IIpeAHa3l{aqeHa Anfl llptlNIO|o

MoHTa)r(a B Kpyrnbre vrv npf,MoyroJlbHble BeHTI4nflIJIloHHbIe KaHaJibl. Onpege-uetlue

r r coAep)KaHr4fl yrneKr{cJroro ra:a (COz) ocyruearBJlterct MeroAoM SesAucnepcuoSttgft: 
un$parcpacnofi crreKTpocKorrr4r{. Cursallr AarquKa [Irfl , o69nx I8\4epflFMbJX

napaMerpoB rrepeAarorcfl B chcreMy ynpaBneHunlperywrpoBaHl4t BeHTl{nfluvv 14

KoH.{tlqnoHrrpoBaHlrf, Bo3AyXa r4rru c?IcTeMy aBToMaTkI3Ur\VVr 3AaHV[' ngpu?

aHaJroroBbre Bbrxo.qbr (0...10 B) uru quspoeofi uporoxon Modbus@. MoAenr A2G-85

Anfl ycraHoBKr{ HMeer peryJu4pyenarrfi MoHTaxHlrfi SnaH€{, & Aucunefi c uo4ceerroft

(ouqur) o6 ecne.{HBaer r{rrraeMocrb rIoK€BaHI4fi c 6onlurof o p accr o fl:F'l1,'fl..

O6rqufi BHA ruo,4elefr TepMoMerpoB v vx MapKKpoBKI{ npe,qcraBJleFlbl Ha

Pucyurax I u2, coorBercrBeHHo.
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Ocnoeurre MerpoJrorr{qecKr{e u rexH [I qecKne xa pa KTepu crI{KI{

Harauenonanue
xapaKTepr{crrrKrrt

eATIHITIIbI USuepenr.rfi

3uaqenue xapaKTeplrcrl{Klr repMoMerpoB
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2xPt100: Pt1000(1)
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2xPt100; Pt 1000(r)
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flpeo6pa3oBareJrfl
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Ïðåäèñëîâèå

Öåëè, îñíîâíûå ïðèíöèïû è îñíîâíîé ïîðÿäîê ïðîâåäåíèÿ ðàáîò ïî ìåæãîñóäàðñòâåííîé ñòàíäàð-

òèçàöèè óñòàíîâëåíû ÃÎÑÒ 1.0—92 «Ìåæãîñóäàðñòâåííàÿ ñèñòåìà ñòàíäàðòèçàöèè. Îñíîâíûå ïîëîæå-

íèÿ» è ÃÎÑÒ 1.2—97 «Ìåæãîñóäàðñòâåííàÿ ñèñòåìà ñòàíäàðòèçàöèè. Ñòàíäàðòû ìåæãîñóäàðñòâåííûå,

ïðàâèëà è ðåêîìåíäàöèè ïî ìåæãîñóäàðñòâåííîé ñòàíäàðòèçàöèè. Ïîðÿäîê ðàçðàáîòêè, ïðèíÿòèÿ, ïðè-

ìåíåíèÿ, îáíîâëåíèÿ è îòìåíû»

Ñâåäåíèÿ î ñòàíäàðòå

1 ÐÀÇÐÀÁÎÒÀÍ Ôåäåðàëüíûì ãîñóäàðñòâåííûì óíèòàðíûì ïðåäïðèÿòèåì «Âñåðîññèéñêèé íà-

ó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ìåòðîëîãèè èìåíè Ä.È. Ìåíäåëååâà» (ÔÃÓÏ «ÂÍÈÈÌ èì. Ä.È. Ìåíäå-

ëååâà») Ôåäåðàëüíîãî àãåíòñòâà ïî òåõíè÷åñêîìó ðåãóëèðîâàíèþ è ìåòðîëîãèè

2 ÂÍÅÑÅÍ Ôåäåðàëüíûì àãåíòñòâîì ïî òåõíè÷åñêîìó ðåãóëèðîâàíèþ è ìåòðîëîãèè

3 ÏÐÈÍßÒ Ìåæãîñóäàðñòâåííûì ñîâåòîì ïî ñòàíäàðòèçàöèè, ìåòðîëîãèè è ñåðòèôèêàöèè (ïðîòî-

êîë ¹ 36 îò 10 íîÿáðÿ 2009 ã.)

Çà ïðèíÿòèå ïðîãîëîñîâàëè:

Êðàòêîå íàèìåíîâàíèå ñòðàíû

ïî ÌÊ (ÈÑÎ 3166) 004—97

Êîä ñòðàíû

ïî ÌÊ (ÈÑÎ 3166) 004—97

Ñîêðàùåííîå íàèìåíîâàíèå íàöèîíàëüíîãî îðãàíà

ïî ñòàíäàðòèçàöèè

Àçåðáàéäæàí
Àðìåíèÿ
Áåëàðóñü
Êàçàõñòàí
Êûðãûçñòàí
Ìîëäîâà
Ðîññèéñêàÿ Ôåäåðàöèÿ

Òàäæèêèñòàí
Óçáåêèñòàí
Óêðàèíà

AZ
AM
BY
KZ
KG
MD
RU

TJ
UZ
UA

Àçñòàíäàðò
Ìèíýêîíîìèêè Ðåñïóáëèêè Àðìåíèÿ
Ãîññòàíäàðò Ðåñïóáëèêè Áåëàðóñü
Ãîññòàíäàðò Ðåñïóáëèêè Êàçàõñòàí
Êûðãûçñòàíäàðò
Ìîëäîâà-Ñòàíäàðò
Ôåäåðàëüíîå àãåíòñòâî ïî òåõíè÷åñêîìó
ðåãóëèðîâàíèþ è ìåòðîëîãèè
Òàäæèêñòàíäàðò
Óçñòàíäàðò
Ãîñïîòðåáñòàíäàðò Óêðàèíû

4 Ïðèêàçîì Ôåäåðàëüíîãî àãåíòñòâà ïî òåõíè÷åñêîìó ðåãóëèðîâàíèþ è ìåòðîëîãèè îò 15 äåêàáðÿ

2009 ã. ¹ 1121-ñò ìåæãîñóäàðñòâåííûé ñòàíäàðò ÃÎÑÒ 8.461—2009 ââåäåí â äåéñòâèå â êà÷åñòâå íàöè-

îíàëüíîãî ñòàíäàðòà Ðîññèéñêîé Ôåäåðàöèè

5 ÂÇÀÌÅÍ ÃÎÑÒ 8.461—82

Èíôîðìàöèÿ î ââåäåíèè â äåéñòâèå (ïðåêðàùåíèè äåéñòâèÿ) íàñòîÿùåãî ñòàíäàðòà ïóáëèêó-

åòñÿ â óêàçàòåëå «Íàöèîíàëüíûå ñòàíäàðòû».

Èíôîðìàöèÿ îá èçìåíåíèÿõ ê íàñòîÿùåìó ñòàíäàðòó ïóáëèêóåòñÿ â óêàçàòåëå «Íàöèîíàëüíûå

ñòàíäàðòû», à òåêñò èçìåíåíèé — â èíôîðìàöèîííûõ óêàçàòåëÿõ «Íàöèîíàëüíûå ñòàíäàðòû». Â

ñëó÷àå ïåðåñìîòðà èëè îòìåíû íàñòîÿùåãî ñòàíäàðòà ñîîòâåòñòâóþùàÿ èíôîðìàöèÿ áóäåò

îïóáëèêîâàíà â èíôîðìàöèîííîì óêàçàòåëå «Íàöèîíàëüíûå ñòàíäàðòû»

© Ñòàíäàðòèíôîðì, 2011

Â Ðîññèéñêîé Ôåäåðàöèè íàñòîÿùèé ñòàíäàðò íå ìîæåò áûòü ïîëíîñòüþ èëè ÷àñòè÷íî âîñïðîèçâå-

äåí, òèðàæèðîâàí è ðàñïðîñòðàíåí â êà÷åñòâå îôèöèàëüíîãî èçäàíèÿ áåç ðàçðåøåíèÿ Ôåäåðàëüíîãî

àãåíòñòâà ïî òåõíè÷åñêîìó ðåãóëèðîâàíèþ è ìåòðîëîãèè
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Ãîñóäàðñòâåííàÿ ñèñòåìà îáåñïå÷åíèÿ åäèíñòâà èçìåðåíèé

ÒÅÐÌÎÏÐÅÎÁÐÀÇÎÂÀÒÅËÈ ÑÎÏÐÎÒÈÂËÅÍÈß ÈÇ ÏËÀÒÈÍÛ, ÌÅÄÈ È ÍÈÊÅËß

Ìåòîäèêà ïîâåðêè

State system for ensuring the uniformity of measurements. Platinum, copper and nickel resistive temperature
transducers. Verification methods

Äàòà ââåäåíèÿ — 2011—01—01

1 Îáëàñòü ïðèìåíåíèÿ

Íàñòîÿùèé ñòàíäàðò ðàñïðîñòðàíÿåòñÿ íà òåðìîïðåîáðàçîâàòåëè ñîïðîòèâëåíèÿ èç ïëàòèíû,

ìåäè è íèêåëÿ (äàëåå — ÒÑ) ïî ÃÎÑÒ 6651, ïðåäíàçíà÷åííûå äëÿ èçìåðåíèÿ òåìïåðàòóðû îò ìèíóñ

200 °C äî ïëþñ 850 °C èëè â ÷àñòè äàííîãî äèàïàçîíà, à òàêæå íà íàõîäÿùèåñÿ â îáðàùåíèè ÒÑ, âûïó-

ùåííûå äî ââåäåíèÿ â äåéñòâèå ÃÎÑÒ 6651, è óñòàíàâëèâàåò ìåòîäèêó èõ ïåðâè÷íîé è ïåðèîäè÷åñêîé

ïîâåðîê. Â ñîîòâåòñòâèè ñ íàñòîÿùèì ñòàíäàðòîì ìîãóò áûòü ïîâåðåíû òàêæå ÷óâñòâèòåëüíûå ýëåìåí-

òû (äàëåå — ×Ý) ÒÑ, èñïîëüçóåìûå â êà÷åñòâå ñðåäñòâ èçìåðåíèé òåìïåðàòóðû.

Ìåòîäèêà ïîñòðîåíèÿ èíäèâèäóàëüíîé çàâèñèìîñòè ñîïðîòèâëåíèå — òåìïåðàòóðà äëÿ ÒÑ, òðå-

áîâàíèÿ ê òî÷íîñòè êîòîðûõ îòëè÷àþòñÿ îò òðåáîâàíèé ÃÎÑÒ 6651, ïðèâåäåíà â ïðèëîæåíèè À.

Çíà÷åíèÿ òåìïåðàòóðû â íàñòîÿùåì ñòàíäàðòå ñîîòâåòñòâóþò Ìåæäóíàðîäíîé òåìïåðàòóðíîé

øêàëå 1990 ã. ÌÒØ-90 [1].

2 Íîðìàòèâíûå ññûëêè

Â íàñòîÿùåì ñòàíäàðòå èñïîëüçîâàíû íîðìàòèâíûå ññûëêè íà ñëåäóþùèå ñòàíäàðòû:

ÃÎÑÒ 6651—2009 Ãîñóäàðñòâåííàÿ ñèñòåìà îáåñïå÷åíèÿ åäèíñòâà èçìåðåíèé. Òåðìîïðåîáðàçî-

âàòåëè ñîïðîòèâëåíèÿ èç ïëàòèíû, ìåäè è íèêåëÿ. Îáùèå òåõíè÷åñêèå òðåáîâàíèÿ è ìåòîäû èñïûòàíèé

ÃÎÑÒ 12.2.007.0—75 Ñèñòåìà ñòàíäàðòîâ áåçîïàñíîñòè òðóäà. Èçäåëèÿ ýëåêòðîòåõíè÷åñêèå.

Îáùèå òðåáîâàíèÿ áåçîïàñíîñòè

Ï ð è ì å ÷ à í è å — Ïðè ïîëüçîâàíèè íàñòîÿùèì ñòàíäàðòîì öåëåñîîáðàçíî ïðîâåðèòü äåéñòâèå ññûëî÷-
íûõ ñòàíäàðòîâ â èíôîðìàöèîííîé ñèñòåìå îáùåãî ïîëüçîâàíèÿ — íà îôèöèàëüíîì ñàéòå Ôåäåðàëüíîãî
àãåíòñòâà ïî òåõíè÷åñêîìó ðåãóëèðîâàíèþ è ìåòðîëîãèè â ñåòè Èíòåðíåò èëè ïî åæåãîäíî èçäàâàåìîìó èíôîðìà-
öèîííîìó óêàçàòåëþ «Íàöèîíàëüíûå ñòàíäàðòû», êîòîðûé îïóáëèêîâàí ïî ñîñòîÿíèþ íà 1 ÿíâàðÿ òåêóùåãî ãîäà, è
ïî ñîîòâåòñòâóþùèì åæåìåñÿ÷íî èçäàâàåìûì èíôîðìàöèîííûì óêàçàòåëÿì, îïóáëèêîâàííûì â òåêóùåì ãîäó.
Åñëè ññûëî÷íûé ñòàíäàðò çàìåíåí (èçìåíåí), òî ïðè ïîëüçîâàíèè íàñòîÿùèì ñòàíäàðòîì ñëåäóåò ðóêîâîäñòâî-
âàòüñÿ çàìåíÿþùèì (èçìåíåííûì) ñòàíäàðòîì. Åñëè ññûëî÷íûé ñòàíäàðò îòìåíåí áåç çàìåíû, òî ïîëîæåíèå, â êî-
òîðîì äàíà ññûëêà íà íåãî, ïðèìåíÿåòñÿ â ÷àñòè, íå çàòðàãèâàþùåé ýòó ññûëêó.

3 Òåðìèíû è îïðåäåëåíèÿ

Â íàñòîÿùåì ñòàíäàðòå ïðèìåíåíû òåðìèíû ïî ÃÎÑÒ 6651, à òàêæå ñëåäóþùèå òåðìèíû ñ ñîîò-

âåòñòâóþùèìè îïðåäåëåíèÿìè:

3.1 ïîâåðêà òåðìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ: Óñòàíîâëåíèå ïðèãîäíîñòè òåðìîïðåîá-

ðàçîâàòåëÿ ñîïðîòèâëåíèÿ ê ïðèìåíåíèþ íà îñíîâàíèè êîíòðîëÿ ñîîòâåòñòâèÿ îñíîâíûõ õàðàêòåðèñòèê

òðåáîâàíèÿì ÃÎÑÒ 6651 è òåõíè÷åñêèõ äîêóìåíòîâ èçãîòîâèòåëÿ.
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3.2 ãðàäóèðîâêà òåðìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ: Îïðåäåëåíèå ñîïðîòèâëåíèÿ òåð-

ìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ ïðè íåñêîëüêèõ çàäàííûõ çíà÷åíèÿõ òåìïåðàòóðû (â ãðàäóèðîâî÷-

íûõ òî÷êàõ) â öåëÿõ ïîñòðîåíèÿ èíäèâèäóàëüíîé çàâèñèìîñòè ñîïðîòèâëåíèÿ òåðìîïðåîáðàçîâàòåëÿ

ñîïðîòèâëåíèÿ îò òåìïåðàòóðû.

3.3 ýòàëîííûé [îáðàçöîâûé] òåðìîìåòð: Òåðìîìåòð ëþáîãî òèïà, ïîâåðåííûé ïóòåì ïðÿìîé

èëè îïîñðåäîâàííîé ïåðåäà÷è ðàçìåðà åäèíèöû îò ãîñóäàðñòâåííîãî ïåðâè÷íîãî ýòàëîíà åäèíèöû òåì-

ïåðàòóðû è ïðåäíàçíà÷åííûé äëÿ ïåðåäà÷è ðàçìåðà åäèíèöû òåìïåðàòóðû.

3.4 òåðìîñòàò: Óñòðîéñòâî äëÿ âîñïðîèçâåäåíèÿ è ïîääåðæàíèÿ òåìïåðàòóðû â îïðåäåëåííîì

îáúåìå ñ íîðìèðîâàííîé îäíîðîäíîñòüþ â ïðîñòðàíñòâå è ñòàáèëüíîñòüþ âî âðåìåíè.

3.5 êàëèáðàòîð: Òåðìîñòàò, ñíàáæåííûé âñòðîåííûì ýòàëîííûì [îáðàçöîâûì] òåðìîïðåîáðàçî-

âàòåëåì è äèñïëååì äëÿ îòñ÷åòà çíà÷åíèé âîñïðîèçâîäèìîé òåìïåðàòóðû.

Ï ð è ì å ÷ à í è ÿ
1 Òåðìîñòàòû è êàëèáðàòîðû ïîäðàçäåëÿþò â çàâèñèìîñòè îò âèäà òåðìîñòàòèðóåìîé ñðåäû íà æèäêîñòíûå,

ñóõîáëî÷íûå è ôëþèäíûå.
2 Êàëèáðàòîðû ìîãóò áûòü èñïîëüçîâàíû êàê òåðìîñòàòû äëÿ ïîâåðêè ÒÑ ñëè÷åíèåì ñ âíåøíèì ýòàëîííûì

[îáðàçöîâûì] òåðìîïðåîáðàçîâàòåëåì.

3.6 ðåïåðíàÿ òî÷êà: Òåìïåðàòóðà ôàçîâîãî ïåðåõîäà èëè ôàçîâîãî ðàâíîâåñèÿ âåùåñòâà, õàðàê-

òåðèçóþùàÿñÿ âûñîêîé ñòàáèëüíîñòüþ è âîñïðîèçâîäèìîñòüþ.

Ï ð è ì å ÷ à í è å — Ïåðå÷åíü âåùåñòâ, ïðèìåíÿåìûõ â êà÷åñòâå ðåïåðíûõ òî÷åê, è èõ îñíîâíûå õàðàêòå-
ðèñòèêè ðåãëàìåíòèðîâàíû Ïîëîæåíèåì î Ìåæäóíàðîäíîé òåìïåðàòóðíîé øêàëå ÌÒØ-90 [1] è äîïîëíÿþùèìè äî-
êóìåíòàìè.

3.7 íåîïðåäåëåííîñòü èçìåðåíèé: Ïàðàìåòð, ñâÿçàííûé ñ ðåçóëüòàòîì èçìåðåíèé è õàðàêòåðè-

çóþùèé ðàññåÿíèå çíà÷åíèé, êîòîðûå ìîãëè áû áûòü îáîñíîâàííî ïðèïèñàíû èçìåðÿåìîé âåëè÷èíå.

Ï ð è ì å ÷ à í è ÿ
1 Òåðìèíû ïî 3.7—3.10 ñîîòâåòñòâóþò ÐÌÃ 43 [2] è ñòàíäàðòó EA — 4/02 [3].

2 Ñîïîñòàâëåíèå íåîïðåäåëåííîñòè èçìåðåíèé è îöåíîê õàðàêòåðèñòèê ïîãðåøíîñòè — â ñîîòâåòñòâèè ñ
ÐÌÃ 43 [2].

3.8 ñòàíäàðòíàÿ íåîïðåäåëåííîñòü; u: Íåîïðåäåëåííîñòü ðåçóëüòàòà èçìåðåíèé, âûðàæåííàÿ

êàê ñðåäíåå êâàäðàòè÷åñêîå îòêëîíåíèå (ÑÊÎ).

Ï ð è ì å ÷ à í è å — Ðàçëè÷àþò äâà ìåòîäà îöåíèâàíèÿ ñòàíäàðòíîé íåîïðåäåëåííîñòè: «ïî òèïó À» è «ïî
òèïó Â»:

- ìåòîä îöåíèâàíèÿ ïî òèïó À — îöåíèâàíèå íåîïðåäåëåííîñòè ïóòåì ñòàòèñòè÷åñêîãî àíàëèçà ðåçóëüòàòîâ
ìíîãîêðàòíûõ èçìåðåíèé;

- ìåòîä îöåíèâàíèÿ ïî òèïó Â — îöåíèâàíèå íåîïðåäåëåííîñòè èíûì, ÷åì ñòàòèñòè÷åñêèé àíàëèç ðåçóëüòà-
òîâ èçìåðåíèé, ñïîñîáîì.

3.9 ñóììàðíàÿ ñòàíäàðòíàÿ íåîïðåäåëåííîñòü; uc: Ñòàíäàðòíàÿ íåîïðåäåëåííîñòü ðåçóëüòàòà

èçìåðåíèé, ïîëó÷åííîãî ÷åðåç çíà÷åíèÿ äðóãèõ âåëè÷èí, ðàâíàÿ ïîëîæèòåëüíîìó êâàäðàòíîìó êîðíþ

ñóììû ÷ëåíîâ, ïðåäñòàâëÿþùèõ ñîáîé äèñïåðñèè èëè êîâàðèàöèè ýòèõ äðóãèõ âåëè÷èí, âçâåøåííûå â

ñîîòâåòñòâèè ñ òåì, êàê ðåçóëüòàò èçìåíÿåòñÿ ïðè èçìåíåíèè ýòèõ âåëè÷èí.

Ï ð è ì å ÷ à í è å — Ñóììàðíàÿ ñòàíäàðòíàÿ íåîïðåäåëåííîñòü èçìåðåíèÿ ñîïðîòèâëåíèÿ (òåìïåðàòóðû),
îöåíèâàåìàÿ â ñîîòâåòñòâèè ñ íàñòîÿùèì ñòàíäàðòîì, ðàâíà êâàäðàòíîìó êîðíþ èç ñóììû êâàäðàòîâ ñòàíäàðòíûõ
íåîïðåäåëåííîñòåé, âõîäÿùèõ â áþäæåò íåîïðåäåëåííîñòè èçìåðåíèÿ.

3.10 ðàñøèðåííàÿ íåîïðåäåëåííîñòü; U: Íåîïðåäåëåííîñòü, ïðåäñòàâëÿþùàÿ ñîáîé èíòåðâàë

âîêðóã ðåçóëüòàòà èçìåðåíèé, â ïðåäåëàõ êîòîðîãî íàõîäèòñÿ áîëüøàÿ ÷àñòü çíà÷åíèé, ñ äîñòàòî÷íûì

îñíîâàíèåì ìîãóùèõ áûòü ïðèïèñàííûìè èçìåðÿåìîé âåëè÷èíå.

Ï ð è ì å ÷ à í è å — Ðàñøèðåííóþ íåîïðåäåëåííîñòü ðàññ÷èòûâàþò óìíîæåíèåì ñóììàðíîé ñòàíäàðòíîé
íåîïðåäåëåííîñòè íà êîýôôèöèåíò îõâàòà k, êîòîðûé â ñîîòâåòñòâèè ñ íàñòîÿùèì ñòàíäàðòîì ïðèíÿò ðàâíûì äâóì
(k = 2) â ïðåäïîëîæåíèè íîðìàëüíîñòè çàêîíà ðàñïðåäåëåíèÿ âîçìîæíûõ çíà÷åíèé èçìåðÿåìîé âåëè÷èíû ïðè äî-
âåðèòåëüíîé âåðîÿòíîñòè P = 0,95.

3.11 íåîïðåäåëåííîñòü ïîâåðêè òåðìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ: Íåîïðåäåëåííîñòü

ðåçóëüòàòà èçìåðåíèÿ ñîïðîòèâëåíèÿ òåðìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ ïðè çàäàííîé òåìïåðàòó-

ðå (â ãðàäóèðîâî÷íîé òî÷êå).

Ï ð è ì å ÷ à í è å — Íåîïðåäåëåííîñòü ïîâåðêè ÒÑ â äèàïàçîíå òåìïåðàòóð — ìàêñèìàëüíàÿ èç íåîïðåäå-
ëåííîñòåé ðåçóëüòàòîâ èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ âî âñåõ ãðàäóèðîâî÷íûõ òî÷êàõ â ïðåäåëàõ äèàïàçîíà.
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3.12 áþäæåò íåîïðåäåëåííîñòè èçìåðåíèé: Ñâîäíàÿ òàáëèöà ñîñòàâëÿþùèõ ñóììàðíîé ñòàí-

äàðòíîé íåîïðåäåëåííîñòè èçìåðåíèé.

3.13 íåñòàáèëüíîñòü ýòàëîííîãî [îáðàçöîâîãî] òåðìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ çà
ìåæïîâåðî÷íûé èíòåðâàë: Èçìåíåíèå ñîïðîòèâëåíèÿ òåðìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ â òåì-

ïåðàòóðíîì ýêâèâàëåíòå ïðè òåìïåðàòóðå òðîéíîé òî÷êè âîäû çà èíòåðâàë âðåìåíè ìåæäó äâóìÿ

ïîñëåäîâàòåëüíûìè ïîâåðêàìè.

3.14 îòíîñèòåëüíîå ñîïðîòèâëåíèå òåðìîìåòðà; W: Îòíîøåíèå ñîïðîòèâëåíèÿ òåðìîìåòðà â

ãðàäóèðóåìîé òî÷êå ê ñîïðîòèâëåíèþ òåðìîìåòðà ïðè 0 °C.

4 Îáùèå ïîëîæåíèÿ

4.1 ÒÑ ïîäâåðãàþò ïåðâè÷íîé è ïåðèîäè÷åñêîé ïîâåðêàì â àêêðåäèòîâàííûõ â óñòàíîâëåííîì ïî-

ðÿäêå ïîâåðî÷íûõ ëàáîðàòîðèÿõ. Ïåðâè÷íóþ ïîâåðêó ñîâìåùàþò ñ ïðèåìî-ñäàòî÷íûìè èñïûòàíèÿìè

ÒÑ, åñëè åå âûïîëíÿþò â àêêðåäèòîâàííîé íà ïðàâî ïðîâåäåíèÿ ïîâåðêè ëàáîðàòîðèè ïðåäïðèÿòèÿ-èç-

ãîòîâèòåëÿ. Ïåðèîäè÷íîñòü ïîâåðêè, óñòàíàâëèâàåìàÿ òåõíè÷åñêèìè äîêóìåíòàìè íà ÒÑ êîíêðåòíîãî

òèïà, çàâèñèò îò ñòàáèëüíîñòè ÒÑ è óñëîâèé åãî ýêñïëóàòàöèè.

4.2 Ïîâåðêà ÒÑ íà ñîîòâåòñòâèå òðåáîâàíèÿì ÃÎÑÒ 6651 äîëæíà âêëþ÷àòü â ñåáÿ ïðîâåðêó îòêëî-

íåíèÿ çàâèñèìîñòè ñîïðîòèâëåíèå — òåìïåðàòóðà ÒÑ îò íîìèíàëüíîé ñòàòè÷åñêîé õàðàêòåðèñòèêè

(ÍÑÕ). Ïåðå÷åíü îïåðàöèé ïîâåðêè ïðèâåäåí â ðàçäåëå 5.

4.3 Ãðàäóèðîâêó ÒÑ â íåñêîëüêèõ ãðàäóèðîâî÷íûõ òî÷êàõ â öåëÿõ ïîñòðîåíèÿ èíäèâèäóàëüíîé çà-

âèñèìîñòè ñîïðîòèâëåíèå — òåìïåðàòóðà ïðîâîäÿò êàê ñîñòàâíóþ ÷àñòü ïîâåðêè äëÿ ïëàòèíîâûõ ÒÑ,

òðåáîâàíèÿ ê òî÷íîñòè êîòîðûõ îòëè÷àþòñÿ îò òðåáîâàíèé ÃÎÑÒ 6651. Ðåêîìåíäóåìàÿ ìåòîäèêà ïîñòðî-

åíèÿ èíäèâèäóàëüíîé çàâèñèìîñòè ñîïðîòèâëåíèå — òåìïåðàòóðà ïðèâåäåíà â ïðèëîæåíèè À.

4.4 Ïåðèîäè÷åñêàÿ ïîâåðêà ÒÑ, äåìîíòàæ êîòîðûõ íåîñóùåñòâèì èëè íåæåëàòåëåí, ìîæåò áûòü

ïðîâåäåíà ïî ñïåöèàëüíî ðàçðàáîòàííûì è óòâåðæäåííûì â óñòàíîâëåííîì ïîðÿäêå ìåòîäèêàì, âêëþ-

÷àþùèì â ñåáÿ êîìïüþòåðíûé ìíîãîïàðàìåòðè÷åñêèé ñðàâíèòåëüíûé àíàëèç ïîêàçàíèé ãðóïïû ÒÑ â

ïðîöåññå ýêñïëóàòàöèè, ñðàâíåíèå ÒÑ â óñëîâèÿõ ýêñïëóàòàöèè ñ âðåìåííî âìîíòèðîâàííûì â èçìåðè-

òåëüíûé êàíàë ýòàëîííûì òåðìîïðåîáðàçîâàòåëåì è ò. ï.

Ï ð è ì å ÷ à í è å — Ìåòîäû áåçäåìîíòàæíîé ïîâåðêè íàñòîÿùèé ñòàíäàðò íå ðàññìàòðèâàåò.

5 Îïåðàöèè ïîâåðêè

Ïðè ïðîâåäåíèè ïîâåðêè âûïîëíÿþò îïåðàöèè, óêàçàííûå â òàáëèöå 1.

Ò à á ë è ö à 1 — Îïåðàöèè ïîâåðêè

Íàèìåíîâàíèå îïåðàöèè

Ðàçäåë,

ïîäðàçäåë

ÃÎÑÒ 6651

(òðåáîâàíèÿ)

Ïîäðàçäåë

íàñòîÿùåãî

ñòàíäàðòà

(ìåòîäèêà)

Îáÿçàòåëüíîñòü ïðîâåäåíèÿ

ïîâåðêè

ïåðâè÷íîé ïåðèîäè÷åñêîé

Âíåøíèé îñìîòð, ïðîâåðêà ìàðêèðîâêè è êîì-
ïëåêòíîñòè

9
10

10.1
+ +

Ïðîâåðêà ýëåêòðè÷åñêîãî ñîïðîòèâëåíèÿ èçî-
ëÿöèè ÒÑ ïðè òåìïåðàòóðå (20 � 5) °C 6.3 10.2 + +

Ïðîâåðêà îòêëîíåíèÿ ñîïðîòèâëåíèÿ ÒÑ îò
ÍÑÕ ïðè òåìïåðàòóðå îò –5 °C äî +30 °C

5.5,
5.6 10.3 + +

Ïðîâåðêà îòêëîíåíèÿ ñîïðîòèâëåíèÿ ÒÑ îò
ÍÑÕ ïðè òåìïåðàòóðå îò 90 °C äî 103 °C

5.5,
5.6 10.4 + +

Ï ð è ì å ÷ à í è å — Çíàê «+» óêàçûâàåò íà îáÿçàòåëüíîñòü îïåðàöèè ïîâåðêè.

6 Ñðåäñòâà ïîâåðêè

6.1 Äëÿ ïîâåðêè ÒÑ ïðèìåíÿþò ñëåäóþùèå îñíîâíûå ñðåäñòâà ïîâåðêè:

- ýòàëîííûå (îáðàçöîâûå) òåðìîìåòðû;

- òåðìîñòàòû;
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- êàëèáðàòîðû;

- óñòàíîâêè äëÿ ðåàëèçàöèè ðåïåðíûõ òî÷åê;

- ïðèáîðû äëÿ èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ è ðåãèñòðàöèè ïîêàçàíèé ýòàëîííûõ òåðìîìåòðîâ;

- ïðèáîðû äëÿ èçìåðåíèÿ ýëåêòðè÷åñêîãî ñîïðîòèâëåíèÿ èçîëÿöèè ìåæäó âûâîäàìè è çàùèòíûì

êîðïóñîì ÒÑ.

6.2 Âñïîìîãàòåëüíîå îáîðóäîâàíèå, òàêîå êàê øòàòèâû, çàùèòíûå ýêðàíû, çàùèòíûå î÷êè, ïåð-

÷àòêè, ñòåêëÿííûå è êâàðöåâûå ïðîáèðêè, ñîñóäû Äüþàðà è ò. ï., äîëæíî áûòü èñïîëüçîâàíî ïðè íåîáõî-

äèìîñòè äëÿ îáåñïå÷åíèÿ óäîáñòâà è áåçîïàñíîñòè ïðîâåäåíèÿ èçìåðåíèé è â ñîîòâåòñòâèè ñ

èíñòðóêöèÿìè ïî ïðèìåíåíèþ ñðåäñòâ èçìåðåíèé êîíêðåòíûõ òèïîâ.

6.3 Ýòàëîííûå [îáðàçöîâûå] òåðìîìåòðû
Äîëæíû áûòü èñïîëüçîâàíû îòå÷åñòâåííûå è èìïîðòíûå òåðìîìåòðû, âíåñåííûå â Ãîñóäàðñòâåí-

íûé ðååñòð ñðåäñòâ èçìåðåíèé è èìåþùèå äåéñòâóþùèå ñâèäåòåëüñòâà î ïîâåðêå, ðàñøèðåííàÿ íåîïðå-

äåëåííîñòü ãðàäóèðîâêè êîòîðûõ, óêàçàííàÿ â ñâèäåòåëüñòâå î ïîâåðêå (èëè â íîðìàòèâíûõ è òåõíè÷åñêèõ

äîêóìåíòàõ), íå ïðåâûøàåò 1/3 äîïóñêà ïîâåðÿåìûõ ÒÑ ïðè òåìïåðàòóðàõ ïîâåðêè. Ïðè âûáîðå ýòàëîííî-

ãî òåðìîìåòðà ñëåäóåò ó÷èòûâàòü åãî íåñòàáèëüíîñòü çà ìåæïîâåðî÷íûé èíòåðâàë, èñïîëüçóåìóþ ïðè

ðàñ÷åòå ðàñøèðåííîé íåîïðåäåëåííîñòè ïîâåðêè.

Ï ð è ì å ÷ à í è å — Åñëè â ñâèäåòåëüñòâå î ïîâåðêå ýòàëîííîãî òåðìîìåòðà óêàçàíà äîâåðèòåëüíàÿ ïî-
ãðåøíîñòü ïðè äîâåðèòåëüíîé âåðîÿòíîñòè 95 %, òî îíà íå äîëæíà ïðåâûøàòü 1/3 äîïóñêà ïîâåðÿåìûõ ÒÑ.

6.4 Òåðìîñòàòû è êàëèáðàòîðû

6.4.1 Äëÿ ïîâåðêè ÒÑ äîëæíû áûòü ïðèìåíåíû æèäêîñòíûå ïåðåëèâíûå òåðìîñòàòû èëè æèäêîñ-

òíûå è ôëþèäíûå òåðìîñòàòû äðóãèõ òèïîâ, èìåþùèå äåéñòâóþùèå ñâèäåòåëüñòâà î ïîâåðêå è îòâå÷à-

þùèå ñëåäóþùèì òðåáîâàíèÿì:

- íåðàâíîìåðíîñòü òåìïåðàòóðû â ðàáî÷åì îáúåìå òåðìîñòàòà — íå áîëåå 1/5 äîïóñêà ïîâåðÿå-

ìûõ ÒÑ;

- íåñòàáèëüíîñòü ïîääåðæàíèÿ òåìïåðàòóðû êàê ìèíèìóì çà 30 ìèí — íå áîëåå 1/5 äîïóñêà ïîâå-

ðÿåìûõ ÒÑ.

Ï ð è ì å ÷ à í è å — Â ïðèëîæåíèè Á ïðåäñòàâëåíû ðåêîìåíäóåìûå çàïîëíÿþùèå ñðåäû äëÿ æèäêîñòíûõ
òåðìîñòàòîâ â çàâèñèìîñòè îò äèàïàçîíà òåìïåðàòóð (ïî ñòàíäàðòó ÀÑÒÌ Å 644-04 [4]).

6.4.2 Äëÿ ïîâåðêè ÒÑ ïðè òåìïåðàòóðå 0 °C äîïóñêàåòñÿ ïðèìåíÿòü ñîñóäû Äüþàðà è íóëåâûå òåð-

ìîñòàòû, íàïîëíåííûå ñìåñüþ ëüäà è âîäû. Íåðàâíîìåðíîñòü òåìïåðàòóðû â ðàáî÷åì îáúåìå òåðìî-

ñòàòà íå äîëæíà ïðåâûøàòü � 0,01 °C.

6.4.3 Äëÿ ïîâåðêè ÒÑ äîïóñêàåòñÿ ïðèìåíÿòü ñóõîáëî÷íûå òåðìîñòàòû è êàëèáðàòîðû, ñîîòâåò-

ñòâóþùèå ñëåäóþùèì òðåáîâàíèÿì:

- êàíàëû â âûðàâíèâàþùåì áëîêå äîëæíû èìåòü èçîòåðìè÷åñêóþ çîíó (çîíó ñ íîðìèðîâàííûì

òåìïåðàòóðíûì ãðàäèåíòîì) äëèíîé íå ìåíåå äëèíû ÷óâñòâèòåëüíîãî ýëåìåíòà ïîâåðÿåìîãî ÒÑ, â ëþ-

áîì ñëó÷àå íå ìåíåå 40 ìì. Òî÷íîå ðàñïîëîæåíèå çîíû äîëæíî áûòü óêàçàíî â äîêóìåíòàõ íà òåðìî-

ñòàò;

- íåñòàáèëüíîñòü ïîääåðæàíèÿ òåìïåðàòóðû â êàíàëå áëîêà çà âðåìÿ íå ìåíåå 30 ìèí ïîñëå óñòà-

íîâëåíèÿ ñòàöèîíàðíîãî ðåæèìà òåðìîñòàòà äîëæíà áûòü íå áîëåå 1/5 äîïóñêà ïîâåðÿåìûõ ÒÑ;

- ðàñõîæäåíèå çíà÷åíèé òåìïåðàòóðû ìåæäó êàíàëàìè áëîêà (ãîðèçîíòàëüíûé ïåðåïàä òåìïåðà-

òóðû) äîëæíî áûòü íå áîëåå 1/5 äîïóñêà ïîâåðÿåìûõ ÒÑ;

- âåðòèêàëüíûé ïåðåïàä òåìïåðàòóð â èçîòåðìè÷åñêîé çîíå áëîêà íå äîëæåí ïðåâûøàòü 1/3 äî-

ïóñêà ïîâåðÿåìûõ ÒÑ, íåðàâíîìåðíîñòü òåìïåðàòóðû íà äëèíå ×Ý — íå áîëåå 1/5 äîïóñêà ïîâåðÿåìûõ

ÒÑ;

- ðàñøèðåííàÿ íåîïðåäåëåííîñòü âîñïðîèçâåäåíèÿ òåìïåðàòóðû êàëèáðàòîðîì (óñòàíîâëåííàÿ

ïðè ïîâåðêå êàëèáðàòîðà) íå äîëæíà ïðåâûøàòü 1/3 äîïóñêà ïîâåðÿåìûõ ÒÑ.

Ïðè ïðèìåíåíèè ñóõîáëî÷íîãî òåðìîñòàòà äëÿ ïîâåðêè ÒÑ äîëæíû áûòü âûïîëíåíû òàêæå ñëåäóþ-

ùèå òðåáîâàíèÿ (ñîîòâåòñòâóþùèå ìåæäóíàðîäíîìó ñòàíäàðòó EA — 10/13 [5]):

- â äèàïàçîíå òåìïåðàòóð îò ìèíóñ 80 °C äî ïëþñ 660 °C âíóòðåííèé äèàìåòð êàíàëà â áëîêå äîë-

æåí îòëè÷àòüñÿ îò âíåøíåãî äèàìåòðà ïîâåðÿåìîãî òåðìîïðåîáðàçîâàòåëÿ íå áîëåå ÷åì íà 0,5 ìì. Â

äèàïàçîíå òåìïåðàòóð ñâûøå 660 °C äîïóñêàåòñÿ ðàçëè÷èå äèàìåòðîâ äî 1 ìì. Äëÿ óëó÷øåíèÿ òåïëîâî-

ãî êîíòàêòà ðåêîìåíäóåòñÿ èñïîëüçîâàòü ðàçëè÷íûå òåïëîïðîâîäÿùèå âåùåñòâà, óêàçàííûå â äîêóìåí-

òàõ íà òåðìîñòàò;
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- ãëóáèíà ïîãðóæåíèÿ ÒÑ â áëîê äîëæíà áûòü ïî êðàéíåé ìåðå â 15 ðàç áîëüøå, ÷åì äèàìåòð ÒÑ

ïëþñ äëèíà ×Ý. Ñóõîáëî÷íûå òåðìîñòàòû (êàëèáðàòîðû) ðåêîìåíäóåòñÿ èñïîëüçîâàòü äëÿ ïîâåðêè ÒÑ,

äèàìåòð êîòîðûõ íå áîëåå 6 ìì. Åñëè òåðìîñòàò èñïîëüçóþò äëÿ ïîâåðêè ÒÑ äèàìåòðîì áîëåå 6 ìì, íå-

îáõîäèìû äîïîëíèòåëüíûå èññëåäîâàíèÿ íåîïðåäåëåííîñòè, âûçâàííîé òåïëîîòâîäîì ïî êîðïóñó òåð-

ìîïðåîáðàçîâàòåëÿ â îêðóæàþùóþ ñðåäó, êîòîðûå äîëæíû áûòü ïðîâåäåíû ïðè ïîâåðêå êàëèáðàòîðà ïî

òðåáîâàíèþ çàêàç÷èêà äëÿ âñåõ ïðåäïîëàãàåìûõ äèàìåòðîâ ïîâåðÿåìûõ ÒÑ;

- óñëîâèÿ ïîâåðêè ÒÑ äîëæíû áûòü ìàêñèìàëüíî ïðèáëèæåíû ê óñëîâèÿì, â êîòîðûõ áûëà ïðîâå-

äåíà ïîâåðêà òåðìîñòàòà (òåïëîïðîâîäÿùèå âåùåñòâà, ñðåäñòâà äëÿ èçîëÿöèè âûðàâíèâàþùåãî áëîêà

ñâåðõó, ÷èñëî îäíîâðåìåííî ïîâåðÿåìûõ ÒÑ).

6.5 Àïïàðàòóðà äëÿ ðåàëèçàöèè ðåïåðíûõ òî÷åê

6.5.1 Äëÿ ïîâåðêè ÒÑ â äèàïàçîíå òåìïåðàòóð îò ìèíóñ 5 °C äî ïëþñ 30 °C ðåêîìåíäóåòñÿ èñïîëü-

çîâàòü ñëåäóþùèå ðåïåðíûå òî÷êè ÌÒØ-90 [1]:

- òðîéíóþ òî÷êó âîäû (0,01 °C);

- òî÷êó ïëàâëåíèÿ ãàëëèÿ (29,7646 °C).

6.5.2 Äëÿ ðåàëèçàöèè òðîéíîé òî÷êè âîäû äîëæíà áûòü èñïîëüçîâàíà àìïóëà òðîéíîé òî÷êè âîäû,

óñòàíîâëåííàÿ â íóëåâîé òåðìîñòàò èëè ñîñóä Äüþàðà. Äîïóñêàåòñÿ èñïîëüçîâàòü æèäêîñòíûå òåðìî-

ñòàòû, èìåþùèå äåéñòâóþùåå ñâèäåòåëüñòâî î ïîâåðêå, äëÿ êîòîðûõ íåñòàáèëüíîñòü ïîääåðæàíèÿ

òåìïåðàòóðû è íåðàâíîìåðíîñòü òåìïåðàòóðû â ðàáî÷åì îáúåìå íå ïðåâûøàþò � 0,01 °C.

6.5.3 Äëÿ ðåàëèçàöèè òî÷êè ïëàâëåíèÿ ãàëëèÿ äîëæíà áûòü èñïîëüçîâàíà óñòàíîâêà, âêëþ÷àþùàÿ

â ñåáÿ àìïóëó ñ çàïëàâëåííûì ãàëëèåì (÷èñòîòà ãàëëèÿ íå ìåíåå 99,9999 % ïî âåñó), óñòàíîâëåííóþ â

òåðìîñòàò èëè êàëèáðàòîð. Àìïóëà äîëæíà áûòü ïîâåðåíà ñ ïîìîùüþ ýòàëîííûõ ÒÑ. Òåðìîñòàò äîëæåí

èìåòü äåéñòâóþùåå ñâèäåòåëüñòâî î ïîâåðêå. Óñòàíîâêà äîëæíà îáåñïå÷èòü âîñïðîèçâîäèìîñòü òåìïå-

ðàòóðû ôàçîâîãî ïåðåõîäà íå áîëåå � 0,001 °C.

Ï ð è ì å ÷ à í è å — Îñíîâíûå ïðèíöèïû ðåàëèçàöèè ôàçîâûõ ïåðåõîäîâ èçëîæåíû â äîêóìåíòå Ìåæäóíà-
ðîäíîãî áþðî ìåð è âåñîâ «Äîïîëíèòåëüíàÿ èíôîðìàöèÿ ê øêàëå ÌÒØ-90» [6].

6.5.4 Äëÿ ïîâåðêè â äèàïàçîíå òåìïåðàòóð îò 90 °C äî 103 °C äîïóñêàåòñÿ ïðèìåíÿòü ïàðîâîé òåð-

ìîñòàò, èìåþùèé äåéñòâóþùåå ñâèäåòåëüñòâî î ïîâåðêå, äëÿ êîòîðîãî íåñòàáèëüíîñòü ïîääåðæàíèÿ

òåìïåðàòóðû ñîñòàâëÿåò íå áîëåå � 0,03 °C.

6.6 Èçìåðèòåëüíàÿ àïïàðàòóðà

6.6.1 Äëÿ èçìåðåíèÿ ñîïðîòèâëåíèÿ ïîâåðÿåìûõ ÒÑ äîëæíû áûòü ïðèìåíåíû ìîñòû ïîñòîÿííîãî

è ïåðåìåííîãî òîêîâ, öèôðîâûå ìóëüòèìåòðû, ìíîãîêàíàëüíûå ïðåöèçèîííûå èçìåðèòåëè òåìïåðàòó-

ðû, óñòàíîâêè òèïà àâòîìàòèçèðîâàííîãî ðàáî÷åãî ìåñòà äëÿ ïîâåðêè òåðìîïðåîáðàçîâàòåëåé ñîïðî-

òèâëåíèÿ (ÀÐÌ ÏÒÑ), âíåñåííûå â Ãîñóäàðñòâåííûé ðååñòð ñðåäñòâ èçìåðåíèé. Ïðè âûáîðå

èçìåðèòåëüíîé óñòàíîâêè ñëåäóåò ó÷åñòü, ÷òî ðàñøèðåííàÿ íåîïðåäåëåííîñòü ïîâåðêè ÒÑ äîëæíà áûòü

â äâà ðàçà ìåíüøå òðåáóåìîãî äîïóñêà ÒÑ ïî ÃÎÑÒ 6651 (ðàçäåë 5).

6.6.2 Äëÿ èçìåðåíèÿ ñîïðîòèâëåíèÿ ïîâåðÿåìûõ ÒÑ ìîãóò áûòü òàêæå ïðèìåíåíû ýëåêòðîèçìåðè-

òåëüíûå óñòàíîâêè, âêëþ÷àþùèå â ñåáÿ ïðåöèçèîííûå âîëüòìåòðû è ïîòåíöèîìåòðû, èñòî÷íèêè òîêà,

îáðàçöîâûå ìåðû ñîïðîòèâëåíèÿ, êîììóòèðóþùèå ñðåäñòâà è ïåðåêëþ÷àòåëè.

6.6.3 Åñëè äëÿ ïîâåðêè ïðèìåíÿþò èçìåðèòåëè òåìïåðàòóðû ñî âñòðîåííîé ïðîãðàììîé, ïîçâîëÿ-

þùåé îòñ÷èòûâàòü ïîêàçàíèÿ â åäèíèöàõ òåìïåðàòóðû èëè îòêëîíåíèÿ òåìïåðàòóðû îò ÍÑÕ, òî íåîïðå-

äåëåííîñòü èçìåðåíèÿ, âûïîëíåííîãî ñ èñïîëüçîâàíèåì òàêèõ èçìåðèòåëåé, íå äîëæíà ïðåâûøàòü 1/10

äîïóñêà ïîâåðÿåìûõ ÒÑ.

6.7 Äëÿ èçìåðåíèÿ ýëåêòðè÷åñêîãî ñîïðîòèâëåíèÿ èçîëÿöèè ìåæäó âûâîäàìè è çàùèòíûì êîðïó-

ñîì ÒÑ äîëæíû áûòü ïðèìåíåíû ìåãîììåòðû òèïîâ Ô4102/01-1Ì, Å6-17 èëè äðóãèå èçìåðèòåëüíûå ïðè-

áîðû ñ âåðõíèì ïðåäåëîì èçìåðåíèÿ íå íèæå 500 ÌÎì è ïðåäåëîì ïîãðåøíîñòè, íå ïðåâûøàþùèì

� 5 %.

6.8 Ïåðåä èñïîëüçîâàíèåì ñðåäñòâ ïîâåðêè ÒÑ íåîáõîäèìî ïðîâåñòè ðàñ÷åò îæèäàåìîé ðàñøè-

ðåííîé íåîïðåäåëåííîñòè ïîâåðêè ÒÑ ïî äàííûì ñâèäåòåëüñòâ î ïîâåðêå òåðìîñòàòà èëè êàëèáðàòîðà

è î ïîâåðêå âñåõ îñòàëüíûõ èñïîëüçóåìûõ ñðåäñòâ èçìåðåíèé ïî ìåòîäèêå, èçëîæåííîé â ðàçäåëå 11.

Ðàññ÷èòàííàÿ ðàñøèðåííàÿ íåîïðåäåëåííîñòü ïîâåðêè ÒÑ äîëæíà áûòü â äâà ðàçà ìåíüøå òðåáóåìîãî

äîïóñêà ÒÑ ïî ÃÎÑÒ 6651. Ïðèìåð îöåíèâàíèÿ ðàñøèðåííîé íåîïðåäåëåííîñòè ïîâåðêè ÒÑ êëàññà À

ïðè òåìïåðàòóðå 95 °C â ëàáîðàòîðèè ñ èñïîëüçîâàíèåì æèäêîñòíîãî òåðìîñòàòà ïðèâåäåí â ïðèëîæå-

íèè Â. Ïðèìåð îöåíèâàíèÿ ðàñøèðåííîé íåîïðåäåëåííîñòè ãðàäóèðîâêè ÒÑ â ñóõîáëî÷íîì òåðìîñòàòå

ïðè òåìïåðàòóðå 400 °C ïðèâåäåí â ïðèëîæåíèè Ã.
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7 Óñëîâèÿ ïîâåðêè è òðåáîâàíèÿ ê êâàëèôèêàöèè ïîâåðèòåëåé

7.1 Ïðè ïðîâåäåíèè ïîâåðêè äîëæíû áûòü ñîáëþäåíû ñëåäóþùèå óñëîâèÿ:

- òåìïåðàòóðà âîçäóõà â ïîìåùåíèè, ïðåäíàçíà÷åííîì äëÿ ïîâåðêè, äîëæíà áûòü (20 � 5) °C; îò-

íîñèòåëüíàÿ âëàæíîñòü íå áîëåå 80 %; àòìîñôåðíîå äàâëåíèå îò 84 äî 106,7 êÏà;

- âèáðàöèÿ, òðÿñêà, óäàðû, ìàãíèòíûå ïîëÿ, êðîìå çåìíîãî, âëèÿþùèå íà ðàáîòó ýòàëîííûõ ÒÑ è

äðóãèõ ñðåäñòâ ïîâåðêè, äîëæíû áûòü èñêëþ÷åíû;

- íàïðÿæåíèå ïèòàíèÿ ñåòè äîëæíî áûòü â ïðåäåëàõ, óñòàíîâëåííûõ ýêñïëóàòàöèîííûìè äîêóìåí-

òàìè íà ñðåäñòâà ïîâåðêè.

7.2 Ê ïðîâåäåíèþ ïîâåðêè äîëæíû áûòü äîïóùåíû ëèöà, èìåþùèå íåîáõîäèìóþ êâàëèôèêàöèþ è

àòòåñòîâàííûå â êà÷åñòâå ïîâåðèòåëåé.

8 Òðåáîâàíèÿ áåçîïàñíîñòè

8.1 Äîëæíû áûòü ñîáëþäåíû òðåáîâàíèÿ ÃÎÑÒ 12.2.007.0.

8.2 Ñëåäóåò ñîáëþäàòü îñòîðîæíîñòü ïðè ðàáîòå ñ ìàñëÿíûìè è ñîëåâûìè òåðìîñòàòàìè, íå äî-

ïóñêàòü ïîïàäàíèÿ âëàãè â ðàáî÷óþ ñðåäó.

8.3 Çàïðåùàåòñÿ òðîãàòü íàãðåòûé ÒÑ ðóêàìè è êëàñòü åãî íà ëåãêîâîñïëàìåíÿþùèåñÿ ïîâåðõ-

íîñòè.

8.4 Ïðè èñïîëüçîâàíèè ñæèæåííûõ ãàçîâ íåîáõîäèìî ñîáëþäàòü îñòîðîæíîñòü è íå äîïóñêàòü ïî-

ïàäàíèÿ æèäêèõ ãàçîâ íà îòêðûòûå ó÷àñòêè òåëà. Ïðè èçâëå÷åíèè îõëàæäåííûõ ÒÑ èç ñîñóäîâ Äüþàðà

íåîáõîäèìî ïîëüçîâàòüñÿ õëîï÷àòîáóìàæíûìè ïåð÷àòêàìè.

8.5 Ïðè ðàáîòå ñî ñòåêëÿííûìè ñîñóäàìè Äüþàðà íåîáõîäèìî ïîëüçîâàòüñÿ çàùèòíûìè î÷êàìè.

Íå äîïóñêàåòñÿ óïëîòíÿòü ëåä â ñòåêëÿííûõ ñîñóäàõ ìåòàëëè÷åñêèìè è îñòðîêîíå÷íûìè ïðåäìåòàìè.

9 Ïîäãîòîâêà ê ïîâåðêå

9.1 Ïðîâåðêà äîêóìåíòàöèè

Ïåðåä ïðîâåäåíèåì ïîâåðêè ïðîâåðÿþò íàëè÷èå: èíñòðóêöèé ïî ýêñïëóàòàöèè ñðåäñòâ ïîâåðêè, àò-

òåñòàòîâ èñïûòàòåëüíîãî îáîðóäîâàíèÿ, ñâèäåòåëüñòâ î ïîâåðêå ñðåäñòâ èçìåðåíèé, ïàñïîðòà, êëåéìà

èëè ñâèäåòåëüñòâà î ïðåäûäóùåé ïîâåðêå ÒÑ.

9.2 Ïîäãîòîâêà ñðåäñòâ ïîâåðêè

Âñå ñðåäñòâà ïîâåðêè, òàêèå êàê òåðìîñòàòû, êàëèáðàòîðû, óñòàíîâêè äëÿ ðåàëèçàöèè ðåïåðíûõ

òî÷åê, èçìåðèòåëüíûå ïðèáîðû, äîëæíû áûòü ïîäãîòîâëåíû ê ðàáîòå â ñîîòâåòñòâèè ñ èíñòðóêöèÿìè ïî

èõ ýêñïëóàòàöèè. Äîëæíî áûòü îáåñïå÷åíî ïðàâèëüíîå çàçåìëåíèå ïðèáîðîâ è äîëæíû áûòü âûïîëíå-

íû âñå òðåáîâàíèÿ áåçîïàñíîñòè.

9.3 Ýêñïåðèìåíòàëüíàÿ îöåíêà íåîïðåäåëåííîñòè åäèíè÷íîãî èçìåðåíèÿ ñîïðîòèâëåíèÿ â
óñëîâèÿõ êîíêðåòíîé ïîâåðî÷íîé ëàáîðàòîðèè

9.3.1 Íåîïðåäåëåííîñòü åäèíè÷íîãî èçìåðåíèÿ ñîïðîòèâëåíèÿ îïðåäåëÿþò ïðè òåìïåðàòóðàõ,

áëèçêèõ ê ãðàäóèðîâî÷íûì òî÷êàì, îòäåëüíî äëÿ ÒÑ ðàçëè÷íûõ íîìèíàëüíûõ ñîïðîòèâëåíèé, ïîâåðÿå-

ìûõ â äàííîé ëàáîðàòîðèè. Äîïóñêàåòñÿ èñïîëüçîâàòü òåðìîñòàòèðîâàííûå ìåðû ñîïðîòèâëåíèÿ ñ íî-

ìèíàëüíûìè çíà÷åíèÿìè, áëèçêèìè ê íîìèíàëüíûì çíà÷åíèÿì ïîâåðÿåìûõ ÒÑ.

9.3.2 Ðåêîìåíäóåòñÿ ïðîâîäèòü èçìåðåíèÿ â ðåïåðíîé òî÷êå, â íóëåâîì òåðìîñòàòå ïðè 0 °C èëè â

âûñîêîñòàáèëüíîì æèäêîñòíîì òåðìîñòàòå (íåñòàáèëüíîñòü íå áîëåå � 0,002 °C). Ïðîâîäÿò íå ìåíåå

50 îòñ÷åòîâ ñîïðîòèâëåíèÿ è ðàññ÷èòûâàþò ÑÊÎ ðåçóëüòàòà èçìåðåíèÿ. Äëÿ àâòîìàòè÷åñêèõ öèôðîâûõ

ìîñòîâ íåîáõîäèìî èñïîëüçîâàòü òå æå ïàðàìåòðû ïðè ïðîâåäåíèè êàæäîãî èçìåðåíèÿ (âðåìÿ èíòåãðè-

ðîâàíèÿ, âðåìÿ îòñ÷åòà è ò. ï.), ÷òî è ïðè ïðîâåäåíèè ïîâåðêè. Çíà÷åíèå ÑÊÎ u(rlab) ðàññ÷èòûâàþò ëèáî

àâòîìàòè÷åñêè èçìåðèòåëüíûì ìîñòîì, ëèáî, ïðè ðåãèñòðàöèè ïîâåðèòåëåì îòäåëüíûõ îòñ÷åòîâ, ïî

ôîðìóëå

u (rlab) =
( )

,
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��
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2

1 1

(1)

ãäå Nlab — ÷èñëî îòñ÷åòîâ ñîïðîòèâëåíèÿ ÒÑ;

Ri — ðåçóëüòàò i-ãî îòñ÷åòà;

Rs — ñðåäíåå çíà÷åíèå ñîïðîòèâëåíèÿ.
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10 Ïðîâåäåíèå ïîâåðêè è îáðàáîòêà ðåçóëüòàòîâ ïîâåðêè

10.1 Âíåøíèé îñìîòð, ïðîâåðêà ìàðêèðîâêè è êîìïëåêòíîñòè

10.1.1 Âèçóàëüíûé îñìîòð ÒÑ äîëæåí ïîêàçàòü, ÷òî çàùèòíûé êîðïóñ, âíåøíèå êëåììû è âíåøíèå

ïðîâîäà ÒÑ íå èìåþò âèäèìûõ ðàçðóøåíèé, ðåçüáà íà êëåììàõ, êëåììíûõ ãîëîâêàõ è øòóöåðàõ íå èìå-

åò ìåõàíè÷åñêèõ ïîâðåæäåíèé. ÒÑ ñ çàãðÿçíåííîé ïîâåðõíîñòüþ çàùèòíîé àðìàòóðû ê ïîâåðêå íå

äîïóñêàþò.

10.1.2 Ïðè âíåøíåì îñìîòðå äîëæíî áûòü óñòàíîâëåíî ñîîòâåòñòâèå ÒÑ òðåáîâàíèÿì ÃÎÑÒ 6651

â ÷àñòè ìàðêèðîâêè è êîìïëåêòíîñòè.

10.1.3 Ïðè íåâûïîëíåíèè òðåáîâàíèé 10.1 ÒÑ ê äàëüíåéøåé ïîâåðêå íå äîïóñêàþò.

10.2 Ïðîâåðêà ýëåêòðè÷åñêîãî ñîïðîòèâëåíèÿ èçîëÿöèè òåðìîïðåîáðàçîâàòåëåé ñîïðî-
òèâëåíèÿ ïðè òåìïåðàòóðå (20 � 5) °C

10.2.1 Ïîäêëþ÷àþò êëåììû ïðèáîðà äëÿ èçìåðåíèÿ ýëåêòðè÷åñêîãî ñîïðîòèâëåíèÿ ê âûâîäàì è

çàùèòíîìó êîðïóñó ÒÑ. Ïîäàþò èçìåðèòåëüíîå íàïðÿæåíèå 100 Â.

10.2.2 Ïîêàçàíèÿ ñíèìàþò â òå÷åíèå 10 ñ ïîñëå ïîäà÷è íàïðÿæåíèÿ è ôèêñèðóþò ìèíèìàëüíîå

çíà÷åíèå ñîïðîòèâëåíèÿ. Ñîïðîòèâëåíèå èçîëÿöèè ÒÑ äîëæíî ñîîòâåòñòâîâàòü òðåáîâàíèÿì

ÃÎÑÒ 6651. ÒÑ, íå óäîâëåòâîðÿþùèå òðåáîâàíèÿì ÃÎÑÒ 6651, ê äàëüíåéøåé ïîâåðêå íå äîïóñêàþò.

10.3 Ïðîâåðêà îòêëîíåíèÿ ñîïðîòèâëåíèÿ òåðìîïðåîáðàçîâàòåëåé ñîïðîòèâëåíèÿ îò íî-
ìèíàëüíîé ñòàòè÷åñêîé õàðàêòåðèñòèêè ïðè òåìïåðàòóðå îò ìèíóñ 5 °C äî ïëþñ 30 °C

Ïðîâåðêó îòêëîíåíèÿ ñîïðîòèâëåíèÿ ÒÑ îò ÍÑÕ âûïîëíÿþò ñëè÷åíèåì ñ ýòàëîííûì [îáðàçöîâûì]

òåðìîïðåîáðàçîâàòåëåì ïðè 0 °C â íóëåâîì òåðìîñòàòå èëè ñîñóäå Äüþàðà, çàïîëíåííîì ñìåñüþ ëüäà

è âîäû, ïðè äðóãîé òåìïåðàòóðå â äèàïàçîíå îò ìèíóñ 5 °C äî ïëþñ 30 °C â òåðìîñòàòàõ (æèäêîñòíûõ, ñó-

õîáëî÷íûõ, ôëþèäíûõ) ëèáî èçìåðåíèåì â ðåïåðíûõ òî÷êàõ (òðîéíîé òî÷êå âîäû, òî÷êå ïëàâëåíèÿ

ãàëëèÿ).

10.3.1 Ñëè÷åíèå ñ ýòàëîííûì [îáðàçöîâûì] òåðìîìåòðîì â æèäêîñòíîì òåðìîñòàòå
10.3.1.1 Ýòàëîííûé òåðìîìåòð è ïîâåðÿåìûå ÒÑ ïîìåùàþò â ðàáî÷èé îáúåì òåðìîñòàòà íà ãëó-

áèíó íå ìåíåå ìèíèìàëüíîé ãëóáèíû ïîãðóæåíèÿ, óêàçàííîé â ïàñïîðòå íà ÒÑ. Åñëè ìîíòàæíàÿ äëèíà

ïîâåðÿåìûõ ÒÑ áîëåå ìèíèìàëüíîé ãëóáèíû ïîãðóæåíèÿ ýòàëîííîãî [îáðàçöîâîãî] òåðìîìåòðà èëè

ðàâíà åé, òî ×Ý âñåõ ÒÑ äîëæíû íàõîäèòüñÿ íà îäíîì óðîâíå. Åñëè ìîíòàæíàÿ äëèíà ïîâåðÿåìûõ ÒÑ

ìåíåå ìèíèìàëüíîé ãëóáèíû ïîãðóæåíèÿ ýòàëîííîãî [îáðàçöîâîãî] òåðìîìåòðà, òî ÒÑ ïîãðóæàþò â òåð-

ìîñòàò íà ìîíòàæíóþ äëèíó è â ðåçóëüòàò èçìåðåíèÿ ââîäÿò ïîïðàâêó íà ïåðåïàä òåìïåðàòóð ìåæäó

ñðåäíèìè òî÷êàìè ×Ý ïîâåðÿåìûõ è ýòàëîííîãî [îáðàçöîâîãî] ÒÑ (ïî 11.7).

Ï ð è ì å ÷ à í è å — Ïðè ïîâåðêå ÒÑ ìîíòàæíîé äëèíîé ìåíåå 50 ìì ðåêîìåíäóåòñÿ èñïîëüçîâàòü ïåðåëèâ-
íîé æèäêîñòíûé òåðìîñòàò è ñïåöèàëüíûå ñðåäñòâà äëÿ ãåðìåòèçàöèè êîíòàêòíîé ãîëîâêè.

10.3.1.2 Ïîâåðÿåìûå ÒÑ ïîäêëþ÷àþò ê èçìåðèòåëüíîé óñòàíîâêå â ñîîòâåòñòâèè ñî ñõåìîé ñîåäè-

íåíèÿ âíóòðåííèõ ïðîâîäîâ ÒÑ è ñõåìàìè âíåøíèõ ýëåêòðè÷åñêèõ ïîäêëþ÷åíèé ïðèáîðîâ. Íåîáõîäèìî

ñòðîãî ñîáëþäàòü èíñòðóêöèþ ïî ïîäêëþ÷åíèþ è çàçåìëåíèþ ýëåêòðîèçìåðèòåëüíîé àïïàðàòóðû. Ïîä-

êëþ÷åíèå ÒÑ ê ïåðåêëþ÷àòåëÿì äîëæíî îáåñïå÷èâàòü íàäåæíûé ýëåêòðè÷åñêèé êîíòàêò. Ïîâåðõíîñòü

íàêîíå÷íèêîâ è âûâîäíûõ ïðîâîäîâ ÒÑ äîëæíà áûòü î÷èùåíà îò ïëåíêè îêñèäîâ. Èçìåðèòåëüíûé òîê

äîëæåí ñîîòâåòñòâîâàòü óêàçàííîìó â ñïåöèôèêàöèè íà ÒÑ. Ïðè èñïîëüçîâàíèè ýëåêòðîèçìåðèòåëüíîé

óñòàíîâêè ïîñòîÿííîãî òîêà äîëæíà áûòü îáåñïå÷åíà êîìïåíñàöèÿ ïàðàçèòíûõ òåðìîýëåêòðîäâèæóùèõ

ñèë (ÒÝÄÑ) âî âðåìÿ èçìåðåíèé, íàïðèìåð ïóòåì ïåðåêëþ÷åíèÿ íàïðàâëåíèÿ òîêà.

10.3.1.3 Ïîñëå äîñòèæåíèÿ ñòàáèëüíîãî ñîñòîÿíèÿ (ñîïðîòèâëåíèå ÒÑ íå èçìåíÿåòñÿ áîëåå ÷åì

íà 1/10 äîïóñêà çà 5 ìèí) ïðîâîäÿò öèêë èçìåðåíèé: èçìåðÿþò òåìïåðàòóðó ýòàëîííûì òåðìîìåòðîì, çà-

òåì ïîñëåäîâàòåëüíî èçìåðÿþò ñîïðîòèâëåíèå ïîâåðÿåìûõ ÒÑ è âíîâü ïîâòîðÿþò èçìåðåíèå ýòàëîí-

íûì òåðìîìåòðîì. Ïðè èñïîëüçîâàíèè àâòîìàòè÷åñêèõ ìîñòîâ ðåçóëüòàò êàæäîãî èçìåðåíèÿ äîëæåí

áûòü ïîëó÷åí êàê ñðåäíåå àðèôìåòè÷åñêîå çíà÷åíèå íå ìåíåå ÷åì èç ïÿòè îòñ÷åòîâ. Öèêë èçìåðåíèé

ïîâòîðÿþò íå ìåíåå äâóõ ðàç. Ïîêàçàíèÿ ýòàëîííîãî òåðìîìåòðà çà âñå âðåìÿ èçìåðåíèé íå äîëæíû

èçìåíèòüñÿ áîëåå ÷åì íà 1/5 äîïóñêà ïîâåðÿåìûõ ÒÑ.

Ï ð è ì å ÷ à í è ÿ

1 Ïðè èñïîëüçîâàíèè äâóõïðîâîäíîé ñõåìû ñîåäèíåíèÿ âíóòðåííèõ âûâîäîâ è ïîäêëþ÷åíèÿ ê èçìåðèòåëü-
íîé óñòàíîâêå íåîáõîäèìî èç ðåçóëüòàòà èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ âû÷åñòü çíà÷åíèå ñîïðîòèâëåíèÿ ñîåäèíè-
òåëüíûõ ïðîâîäîâ è ñîïðîòèâëåíèÿ âíóòðåííèõ âûâîäîâ (åñëè îíî óêàçàíî íà òåðìîïðåîáðàçîâàòåëå èëè â
ñîïðîâîäèòåëüíîé äîêóìåíòàöèè).
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2 Ïðè èñïîëüçîâàíèè òðåõïðîâîäíîé ñõåìû ñîåäèíåíèÿ âíóòðåííèõ âûâîäîâ íåîáõîäèìî èçìåðèòü ñîïðî-
òèâëåíèå ìåæäó äâóìÿ êîíòàêòàìè, ñîåäèíåííûìè ñ öåïüþ, âêëþ÷àþùåé â ñåáÿ ×Ý, è äâóìÿ êîíòàêòàìè, ñîåäèíåí-
íûìè ñ ïàðîé ïðîâîäíèêîâ, èäóùèõ èç îäíîé òî÷êè ×Ý, è çàòåì âû÷åñòü çíà÷åíèå âòîðîãî ñîïðîòèâëåíèÿ èç
çíà÷åíèÿ ïåðâîãî.

10.3.1.4 Ïî äàííûì èçìåðåíèé ðàññ÷èòûâàþò ñðåäíåå àðèôìåòè÷åñêîå çíà÷åíèå è ðàçìàõ òåìïå-

ðàòóðû â òåðìîñòàòå, ñðåäíèå çíà÷åíèÿ ñîïðîòèâëåíèé ïîâåðÿåìûõ ÒÑ. Äîïóñêàåòñÿ èñïîëüçîâàòü ñà-

ìîñòîÿòåëüíîå èëè âõîäÿùåå â êîìïëåêò ïîñòàâêè ñðåäñòâ ïîâåðêè àòòåñòîâàííîå ïðîãðàììíîå

îáåñïå÷åíèå, ïðåäíàçíà÷åííîå äëÿ àâòîìàòèçàöèè ïðîöåññîâ ãðàäóèðîâêè è ïîâåðêè ÒÑ, îáðàáîòêè è

õðàíåíèÿ ðåçóëüòàòîâ.

10.3.1.5 Ðàñ÷åò ðàñøèðåííîé íåîïðåäåëåííîñòè ðåçóëüòàòà èçìåðåíèÿ ïðîâîäÿò ïî ìåòîäèêå, èç-

ëîæåííîé â ðàçäåëå 11.

10.3.2 Ñëè÷åíèå ñ ýòàëîííûì [îáðàçöîâûì] òåðìîìåòðîì ïðè òåìïåðàòóðå 0 °C
10.3.2.1 Äëÿ îïðåäåëåíèÿ ñîïðîòèâëåíèÿ ÒÑ ïðè òåìïåðàòóðå 0 °C ðåêîìåíäóåòñÿ èñïîëüçîâàòü

òåðìîñòàò èëè ñîñóä Äüþàðà, çàïîëíåííûé ñìåñüþ ìåëêîäðîáëåíîãî ëüäà è îõëàæäåííîé âîäû. Ëåä

äîëæåí áûòü óâëàæíåí è óïëîòíåí ïî âñåé ìàññå, ÷òîáû â ñìåñè ëüäà è âîäû íå áûëî ïóçûðåé âîçäóõà è

èçëèøêà âîäû.

10.3.2.2 Óñëîâèÿ ïîãðóæåíèÿ ÒÑ è ïîäêëþ÷åíèÿ ê èçìåðèòåëüíîé óñòàíîâêå — ïî 10.3.1.1 è 10.3.1.2.

Òîëùèíà ñëîÿ ëüäî-âîäÿíîé ñìåñè, îêðóæàþùåé òåðìîïðåîáðàçîâàòåëè, íå äîëæíà áûòü ìåíåå 30 ìì.

10.3.2.3 Ïîñëå äîñòèæåíèÿ ñòàáèëüíîãî ñîñòîÿíèÿ ïðîâîäÿò èçìåðåíèå òåìïåðàòóðû ýòàëîííûì

òåðìîìåòðîì, çàòåì ïîñëåäîâàòåëüíî èçìåðÿþò ñîïðîòèâëåíèå ïîâåðÿåìûõ ÒÑ. Íåîáõîäèìî ïðîâåñòè

íå ìåíåå 10 îòñ÷åòîâ ñîïðîòèâëåíèÿ äëÿ êàæäîãî ÒÑ. Ïî ïîëó÷åííûì äàííûì ðàññ÷èòûâàþò ñðåäíåå

àðèôìåòè÷åñêîå çíà÷åíèå ñîïðîòèâëåíèÿ ÒÑ è ÑÊÎ ñðåäíåãî àðèôìåòè÷åñêîãî çíà÷åíèÿ.

10.3.2.4 Ðàñ÷åò ðàñøèðåííîé íåîïðåäåëåííîñòè ðåçóëüòàòà èçìåðåíèé ïðîâîäÿò ïî ìåòîäèêå, èç-

ëîæåííîé â ðàçäåëå 11.

10.3.3 Ñëè÷åíèå ñ îáðàçöîâûì òåðìîìåòðîì â ñóõîáëî÷íîì òåðìîñòàòå (êàëèáðàòîðå)
10.3.3.1 Ñóõîáëî÷íûå òåðìîñòàòû ðåêîìåíäóåòñÿ ïðèìåíÿòü äëÿ ïîâåðêè è ãðàäóèðîâêè ÒÑ, äèà-

ìåòð êîðïóñà êîòîðûõ íå ïðåâûøàåò 6 ìì. Íåîáõîäèìî òî÷íî ñîáëþäàòü óñëîâèÿ çàãðóçêè áëîêà, çàçîðû

ìåæäó ÒÑ è êàíàëàìè áëîêà è óñëîâèÿ òåïëîâîé èçîëÿöèè áëîêà, ïðè êîòîðûõ áûëà ïðîâåäåíà ïîâåðêà

êàëèáðàòîðà.

10.3.3.2 Ïåðåä èñïîëüçîâàíèåì òåðìîñòàòà íåîáõîäèìî ïðîâåðèòü ÷èñòîòó êàíàëîâ ìåòàëëè÷åñ-

êîãî áëîêà è ðàçìåð êîëüöåâûõ çàçîðîâ ìåæäó ÒÑ è âíóòðåííèìè ñòåíêàìè êàíàëîâ, êîòîðûå äîëæíû

áûòü íå áîëåå 0,1 ìì. Äîïóñêàåòñÿ èñïîëüçîâàíèå áëîêà ñ êîëüöåâûì çàçîðîì äî 0,5 ìì ïðè óñëîâèè çà-

ïîëíåíèÿ çàçîðà ñóõèì ìåëêîäèñïåðñíûì ïîðîøêîì îêñèäà àëþìèíèÿ.

10.3.3.3 Ïðè ïîâåðêå ÒÑ ñ ïîãðóæàåìîé ÷àñòüþ ïåðåìåííîãî äèàìåòðà íåîáõîäèìî èñïîëüçîâàòü

ìåäíûå è ëàòóííûå òðóáêè ñîîòâåòñòâóþùåãî äèàìåòðà, îáåñïå÷èâàþùèå ïëîòíóþ ïîñàäêó íà óòîí÷åí-

íóþ ÷àñòü ïîâåðÿåìîãî ÒÑ.

10.3.3.4 Ìåòîäèêà ïðîâåäåíèÿ èçìåðåíèé — ïî 10.3.1. Ðàñ÷åò íåîïðåäåëåííîñòè ðåçóëüòàòà ãðà-

äóèðîâêè ïðîâîäÿò ïî ìåòîäèêå, èçëîæåííîé â ðàçäåëå 11.

10.3.4 Ïîâåðêà òåðìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ â ðåïåðíûõ òî÷êàõ
10.3.4.1 Ïîâåðêà â òðîéíîé òî÷êå âîäû

Ïðåäâàðèòåëüíî îõëàæäåííûé ÒÑ ïîãðóæàþò â àìïóëó òðîéíîé òî÷êè âîäû, óñòàíîâëåííóþ â òåð-

ìîñòàòå èëè ñîñóäå Äüþàðà. Èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ íà÷èíàþò íå ðàíåå ÷åì ÷åðåç 15 ìèí ïîñëå

ïîãðóæåíèÿ è ïðîäîëæàþò íå ìåíåå 5 ìèí. Ïðîâîäÿò íå ìåíåå 10 îòñ÷åòîâ ñîïðîòèâëåíèÿ. Èçìåðèòåëü-

íûé òîê äîëæåí áûòü ðàâåí óêàçàííîìó â äîêóìåíòàõ íà òåðìîïðåîáðàçîâàòåëü êîíêðåòíîãî òèïà. Ïîêà-

çàíèÿ èçìåðèòåëüíîé óñòàíîâêè íå äîëæíû ðåãèñòðèðîâàòü òåíäåíöèè ê óâåëè÷åíèþ èëè óìåíüøåíèþ

ñîïðîòèâëåíèÿ ÒÑ. Ïî ïîëó÷åííûì äàííûì ðàññ÷èòûâàþò ñðåäíåå àðèôìåòè÷åñêîå çíà÷åíèå ñîïðî-

òèâëåíèÿ ÒÑ è ÑÊÎ ñðåäíåãî àðèôìåòè÷åñêîãî çíà÷åíèÿ. Ðàñ÷åò ðàñøèðåííîé íåîïðåäåëåííîñòè

ðåçóëüòàòà ãðàäóèðîâêè ïðîâîäÿò ïî ìåòîäèêå, èçëîæåííîé â ðàçäåëå 12.

10.3.4.2 Ïîâåðêà â òî÷êå ïëàâëåíèÿ ãàëëèÿ

ÒÑ ïîãðóæàþò â àìïóëó ñ ãàëëèåì ïîñëå òîãî, êàê çàôèêñèðîâàíî íà÷àëî òåìïåðàòóðíîé ïëîùàäêè

ôàçîâîãî ïåðåõîäà. ÒÑ ïîäêëþ÷àþò ê óñòàíîâêå äëÿ èçìåðåíèÿ ñîïðîòèâëåíèÿ. Èçìåðèòåëüíûé òîê äîë-

æåí áûòü ðàâåí óêàçàííîìó â äîêóìåíòàõ íà òåðìîïðåîáðàçîâàòåëü êîíêðåòíîãî òèïà. Ïîñëå ñòàáèëèçà-

öèè ïîêàçàíèé ïðîâîäÿò èçìåðåíèå ñîïðîòèâëåíèÿ ÒÑ â òå÷åíèå íå ìåíåå 5 ìèí. Íåîáõîäèìî

çàôèêñèðîâàòü ðåçóëüòàòû íå ìåíåå 10 îòñ÷åòîâ. Íå äîëæíî áûòü âûÿâëåíî òåíäåíöèè ê óâåëè÷åíèþ

èëè óìåíüøåíèþ ñîïðîòèâëåíèÿ ÒÑ â ïðîöåññå èçìåðåíèé. Ïî ïîëó÷åííûì äàííûì ðàññ÷èòûâàþò
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ñðåäíåå çíà÷åíèå ñîïðîòèâëåíèÿ ÒÑ è ÑÊÎ ñðåäíåãî çíà÷åíèÿ. Ðàñ÷åò ðàñøèðåííîé íåîïðåäåëåííîñòè

ðåçóëüòàòà ãðàäóèðîâêè ïðîâîäÿò ïî ìåòîäèêå, èçëîæåííîé â ðàçäåëå 12.

10.3.5 Êðèòåðèé ãîäíîñòè òåðìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ
ÒÑ ñ÷èòàþò ãîäíûì è äîïóñêàþò ê äàëüíåéøåé ïîâåðêå â òîì ñëó÷àå, åñëè îòêëîíåíèå åãî ñîïðî-

òèâëåíèÿ îò ÍÑÕ ñ ó÷åòîì ðàñøèðåííîé íåîïðåäåëåííîñòè ðåçóëüòàòà èçìåðåíèÿ íå ïðåâûøàåò äîïóñê

ñîîòâåòñòâóþùåãî êëàññà, ò. å. âûïîëíåíû îäíîâðåìåííî äâà íåðàâåíñòâà:

(Rk(tx) – RÍÑÕ(tx) + U)/
dR

dt
t x� �� ,

(Rk(tx) – RÍÑÕ(tx) – U)/
dR

dt
t x	 �� ,

(2)

ãäå Rk(tx) — ñðåäíåå çíà÷åíèå ñîïðîòèâëåíèÿ ïîâåðÿåìîãî ÒÑ, Îì;

tx — ñðåäíÿÿ òåìïåðàòóðà, èçìåðåííàÿ ýòàëîííûì òåðìîìåòðîì, °Ñ;

RÍÑÕ(tx) — çíà÷åíèå ñîïðîòèâëåíèÿ ÒÑ ïî ÍÑÕ ïðè òåìïåðàòóðå tx, Îì;

U — ðàñøèðåííàÿ íåîïðåäåëåííîñòü ðåçóëüòàòà èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ, ðàññ÷èòàííàÿ

ïî ìåòîäèêå, èçëîæåííîé â ðàçäåëå 11, Îì;
dR

dt
— ÷óâñòâèòåëüíîñòü ÒÑ ïî ÍÑÕ ïðè òåìïåðàòóðå tx, Îì/°Ñ;

�� tx — äîïóñê ÒÑ ïî ÃÎÑÒ 6651 ïðè òåìïåðàòóðå tx, °Ñ.

10.4 Ïðîâåðêà îòêëîíåíèÿ ñîïðîòèâëåíèÿ òåðìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ îò íîìè-
íàëüíîé ñòàòè÷åñêîé õàðàêòåðèñòèêè ïðè òåìïåðàòóðå îò 90 °C äî 103 °C

Ïðîâåðêó ïðîâîäÿò äëÿ ÒÑ êëàññîâ ÀÀ, À è Â ñëè÷åíèåì ñ ýòàëîííûì [îáðàçöîâûì] ÒÑ â æèäêîñ-

òíîì, ñóõîáëî÷íîì èëè ïàðîâîì òåðìîñòàòå ïî ìåòîäèêå, èçëîæåííîé â 10.3.1. Êðèòåðèé ãîäíîñ-

òè — ïî 10.3.5.

Ï ð è ì å ÷ à í è å — Èñïîëüçîâàíèå ïàðîâûõ òåðìîñòàòîâ, ðåàëèçóþùèõ òî÷êó êèïåíèÿ âîäû, — â ñîîòâåò-
ñòâèè ñ òåõíè÷åñêèì îïèñàíèåì è èíñòðóêöèåé ïî èõ ïðèìåíåíèþ.

11 Ðàñ÷åò ðàñøèðåííîé íåîïðåäåëåííîñòè ïîâåðêè
òåðìîïðåîáðàçîâàòåëåé ñîïðîòèâëåíèÿ â òåðìîñòàòå èëè êàëèáðàòîðå

11.1 Ñóììàðíóþ ñòàíäàðòíóþ è ðàñøèðåííóþ íåîïðåäåëåííîñòè ïîâåðêè ÒÑ ðàññ÷èòûâàþò äëÿ

êàæäîé òåìïåðàòóðû ïîâåðêè. Ïðè ðàñ÷åòå ñóììàðíîé íåîïðåäåëåííîñòè ïîâåðêè ó÷èòûâàþò íåîïðåäå-

ëåííîñòü èçìåðåíèé òåìïåðàòóðû ýòàëîííûì [îáðàçöîâûì] òåðìîïðåîáðàçîâàòåëåì ñîïðîòèâëåíèÿ è

íåîïðåäåëåííîñòü èçìåðåííîãî çíà÷åíèÿ ñîïðîòèâëåíèÿ ïîâåðÿåìîãî ÒÑ. Äëÿ ðàñ÷åòà èñïîëüçóþò äàí-

íûå, ïîëó÷åííûå ïðè ïðîâåäåíèè èçìåðåíèé (ðàçäåë 10), äàííûå, ïîëó÷åííûå ïðè ïðåäâàðèòåëüíîé

ýêñïåðèìåíòàëüíîé îöåíêå íåîïðåäåëåííîñòè, ñâÿçàííîé ñî ñëó÷àéíûìè ýôôåêòàìè ïðè èçìåðåíèè â

êîíêðåòíîé ïîâåðî÷íîé ëàáîðàòîðèè (ïî 9.3), à òàêæå äàííûå, ïðèâåäåííûå â ñâèäåòåëüñòâàõ î ïîâåðêå

ñðåäñòâ èçìåðåíèé: òåðìîñòàòà, êàëèáðàòîðà, ðåïåðíîé òî÷êè, ýòàëîííîãî òåðìîìåòðà è èçìåðèòåëüíîé

óñòàíîâêè.

11.2 Ïðè èñïîëüçîâàíèè ñóõîáëî÷íûõ òåðìîñòàòîâ (êàëèáðàòîðîâ) ðàñ÷åò íåîïðåäåëåííîñòè,

ïðèâåäåííûé â íàñòîÿùåé ìåòîäèêå è îñíîâàííûé íà äàííûõ ñâèäåòåëüñòâà î ïîâåðêå êàëèáðàòîðà, îò-

íîñÿò òîëüêî ê ïîâåðêå ÒÑ äèàìåòðîì, íå ïðåâûøàþùèì 6 ìì.

11.3 Çíà÷åíèå òåìïåðàòóðû, îïðåäåëåííîå ïî ïîêàçàíèÿì ýòàëîííîãî òåðìîìåòðà, ðàññ÷èòûâàþò

ïî ãðàäóèðîâî÷íîé õàðàêòåðèñòèêå ýòàëîííîãî òåðìîìåòðà

tx = f (Rs), (3)

ãäå Rs — ñðåäíåå àðèôìåòè÷åñêîå çíà÷åíèå èç ðåçóëüòàòîâ èçìåðåíèÿ òåìïåðàòóðû, îïðåäåëÿåìîå ïî

ôîðìóëå

Rs =
1

1N
Ri

i

N

�
� , (4)

ãäå N — ÷èñëî èçìåðåíèé ñîïðîòèâëåíèÿ ýòàëîííîãî òåðìîìåòðà, âûïîëíåííûõ ïðè ãðàäóèðîâêå;

Ri — çíà÷åíèå, ñîîòâåòñòâóþùåå i-ìó èçìåðåíèþ ñîïðîòèâëåíèÿ ýòàëîííîãî òåðìîìåòðà.
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11.4 Áþäæåò íåîïðåäåëåííîñòè äëÿ òåìïåðàòóðû, èçìåðåííîé ýòàëîííûì òåðìîìåòðîì, âêëþ÷à-

åò â ñåáÿ ñëåäóþùèå ñîñòàâëÿþùèå.

11.4.1 Ñòàíäàðòíóþ íåîïðåäåëåííîñòü, îáóñëîâëåííóþ ñëó÷àéíûìè ýôôåêòàìè ïðè èçìåðåíèÿõ

u(rlab1- j), ðàññ÷èòûâàþò êàê ÑÊÎ ñðåäíåãî çíà÷åíèÿ ðåçóëüòàòîâ èçìåðåíèé, âûïîëíåííûõ â îäíîì èçìå-

ðèòåëüíîì öèêëå ýòàëîííûì òåðìîìåòðîì ïî ôîðìóëå

u (rlab1- j) =
u r

N

lab

j

( )
,

1 (5)

ãäå u(rlab1) — ÑÊÎ åäèíè÷íîãî èçìåðåíèÿ òåìïåðàòóðû ýòàëîííîãî òåðìîìåòðà, îïðåäåëåííîå ïî 9.3;

Nj — ÷èñëî èçìåðåíèé â îäíîì èçìåðèòåëüíîì öèêëå.

11.4.2 Ñòàíäàðòíóþ íåîïðåäåëåííîñòü, îáóñëîâëåííóþ íåñòàáèëüíîñòüþ òåìïåðàòóðû â òåðìî-

ñòàòå çà âðåìÿ âñåõ öèêëîâ èçìåðåíèé u(ts), ðàññ÷èòûâàþò ìåòîäîì ïî òèïó Â ïî ôîðìóëå

u (ts) =
t tmax min ,

�

2 3
(6)

ãäå tmax, tmin — ñîîòâåòñòâåííî ìàêñèìàëüíàÿ è ìèíèìàëüíàÿ òåìïåðàòóðà, èçìåðåííàÿ ýòàëîííûì òåð-

ìîìåòðîì çà âðåìÿ ïðîâåäåíèÿ âñåõ èçìåðèòåëüíûõ öèêëîâ.

11.4.3 Ñòàíäàðòíóþ íåîïðåäåëåííîñòü ãðàäóèðîâêè ýòàëîííîãî òåðìîìåòðà u(� tý) ðàññ÷èòûâàþò

ïî ôîðìóëå

u (� tý) = Uý/2, (7)

ãäå Uý — ðàñøèðåííàÿ íåîïðåäåëåííîñòü ãðàäóèðîâêè ýòàëîííîãî òåðìîìåòðà ïðè k = 2, ïðèâåäåííàÿ â

ñâèäåòåëüñòâå î åãî ïîâåðêå (èëè äîâåðèòåëüíàÿ ïîãðåøíîñòü ïðè äîâåðèòåëüíîé âåðîÿòíîñòè

95 %).

11.4.4 Ñòàíäàðòíóþ íåîïðåäåëåííîñòü, îáóñëîâëåííóþ íåòî÷íîñòüþ ýëåêòðîèçìåðèòåëüíîé óñòà-

íîâêè u(� rs), ïðè èñïîëüçîâàíèè òåðìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ â êà÷åñòâå ýòàëîííîãî òåðìî-

ìåòðà ðàññ÷èòûâàþò ñëåäóþùèì îáðàçîì:

u (� rs) = Us/2, (8)

ãäå Us — ðàñøèðåííàÿ íåîïðåäåëåííîñòü èçìåðåíèÿ ïðè k = 2, ïðèâåäåííàÿ â ñâèäåòåëüñòâå î ïîâåðêå

óñòàíîâîê äëÿ èçìåðåíèÿ ñîïðîòèâëåíèÿ.

Ï ð è ì å ÷ à í è ÿ

1 Åñëè â ñâèäåòåëüñòâå î ïîâåðêå óñòàíîâêè óêàçàí ïðåäåë äîïóñêàåìîé ïîãðåøíîñòè � �ïð, òî ñòàíäàðòíóþ
íåîïðåäåëåííîñòü ðàññ÷èòûâàþò ìåòîäîì ïî òèïó Â (íîðìàëüíîå ðàñïðåäåëåíèå) ïî ôîðìóëå u (�rs) = �ïð/3.

2 Åñëè ìîñò ðàáîòàåò ñ âíåøíåé îáðàçöîâîé ìåðîé ñîïðîòèâëåíèÿ è èçâåñòíû ñòàíäàðòíàÿ íåîïðåäåëåí-
íîñòü uS èçìåðÿåìîãî îòíîøåíèÿ S = RTC/Rîáð, à òàêæå ñòàíäàðòíàÿ íåîïðåäåëåííîñòü ãðàäóèðîâêè ìåðû u (�Rîáð),
òî ñòàíäàðòíóþ íåîïðåäåëåííîñòü èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ u (� rs) îïðåäåëÿþò ïî ôîðìóëå

u2(� rs) = S2 � u2(�Rîáð) + R usîáð
2 2� .

11.4.5 Ñòàíäàðòíóþ íåîïðåäåëåííîñòü, âûçâàííóþ îãðàíè÷åííîé ðàçðåøàþùåé ñïîñîáíîñòüþ

îòñ÷åòíûõ óñòðîéñòâ ýëåêòðîèçìåðèòåëüíîé óñòàíîâêè u (� rrs), îöåíèâàþò ïî òèïó Â ïî ôîðìóëå

u (� rrs) =
a rs

3
, (9)

ãäå � ars — ðàçðåøàþùàÿ ñïîñîáíîñòü óñòàíîâêè äëÿ èçìåðåíèÿ ñîïðîòèâëåíèÿ ýòàëîííîãî [îáðàçöî-

âîãî] òåðìîìåòðà.

11.4.6 Ñòàíäàðòíóþ íåîïðåäåëåííîñòü, îáóñëîâëåííóþ íåñòàáèëüíîñòüþ ýòàëîííîãî [îáðàçöîâî-

ãî] òåðìîìåòðà çà ìåæïîâåðî÷íûé èíòåðâàë u (� tT), îöåíèâàþò ìåòîäîì ïî òèïó Â ïî ôîðìóëå

u (� tT) =
aT

3
, (10)

ãäå � àT — èíòåðâàë âîçìîæíîãî èçìåíåíèÿ ïîêàçàíèé ýòàëîííîãî òåðìîìåòðà â òðîéíîé òî÷êå âîäû,

îïðåäåëåííûé ýêñïåðèìåíòàëüíî ïðè ïåðèîäè÷åñêîé ïîâåðêå ýòàëîííîãî [îáðàçöîâîãî] òåð-

ìîìåòðà è ïðèâåäåííûé â ñâèäåòåëüñòâå î åãî ïîâåðêå.
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11.5 Ñîñòàâëÿþò áþäæåò íåîïðåäåëåííîñòè èçìåðåíèé òåìïåðàòóðû ýòàëîííûì [îáðàçöîâûì]

òåðìîìåòðîì (ñì. òàáëèöó 2).

Ò à á ë è ö à 2 — Áþäæåò íåîïðåäåëåííîñòè èçìåðåíèé òåìïåðàòóðû ýòàëîííûì [îáðàçöîâûì] òåðìîìåòðîì

Èñòî÷íèê íåîïðåäåëåííîñòè

Îöåíêà ñòàíäàðòíîé

íåîïðåäåëåííîñòè, òèï,

ðàñïðåäåëåíèå, ìåòîä ðàñ÷åòà

Êîýôôèöèåíò

âëèÿíèÿ

Âêëàä â ñóììàðíóþ

ñòàíäàðòíóþ

íåîïðåäåëåííîñòü

Ñëó÷àéíûå ýôôåêòû ïðè èçìåðåíèè Òèï A,
íîðìàëüíîå ðàñïðåäåëåíèå,

u (rlab 1-j), 11.4.1

1/Ñ1 u (rlab 1- j)/C1

Íåñòàáèëüíîñòü òåìïåðàòóðû â òåð-
ìîñòàòå

Òèï Â,
ðàâíîìåðíîå ðàñïðåäåëåíèå,

u (tS), 11.4.2
1 u (tS)

Ãðàäóèðîâêà ýòàëîííîãî òåðìîìåò-
ðà

Òèï Â,
íîðìàëüíîå ðàñïðåäåëåíèå,

u (� tý), 11.4.3
1 u (� tý)

Ïîâåðêà èçìåðèòåëüíîé óñòàíîâêè Òèï Â,
íîðìàëüíîå ðàñïðåäåëåíèå,

u (� rs), 11.4.4

1

1C

1

1C
u (� rs)

Ðàçðåøàþùàÿ ñïîñîáíîñòü èçìåðè-
òåëüíîé óñòàíîâêè

Òèï Â,
ðàâíîìåðíîå ðàñïðåäåëåíèå,

u (� rrs), 11.4.5

1

1C

1

1C
u (� rrs)

Íåñòàáèëüíîñòü ýòàëîííîãî òåðìî-
ìåòðà çà ìåæïîâåðî÷íûé èíòåðâàë

Òèï Â,
ðàâíîìåðíîå ðàñïðåäåëåíèå,

u (� tT), 11.4.6
1 u (� tT)

Ï ð è ì å ÷ à í è å — Ñ1 — êîýôôèöèåíò ÷óâñòâèòåëüíîñòè ýòàëîííîãî ÒÑ dR/dt, Îì/°Ñ, îïðåäåëÿåìûé ïðè
òåìïåðàòóðå ts ïî óðàâíåíèþ, ïðèâåäåííîìó â ñâèäåòåëüñòâå î ïîâåðêå ÒÑ.

11.6 Ñóììàðíóþ ñòàíäàðòíóþ íåîïðåäåëåííîñòü ðåçóëüòàòà èçìåðåíèÿ òåìïåðàòóðû ýòàëîííûì

òåðìîìåòðîì uc(tx) ðàññ÷èòûâàþò ïî ôîðìóëå

uc(tx) =
1 1 1

1
2

2
1

2 2

1
2

2

1
2

2

C
u r u t u t

C
u r

C
ulab j s s( ) ( ) ( ) ( ) (

�
� � � �� �ý � �r u trs T) ( ).� 2 (11)

Ï ð è ì å ÷ à í è å — Ðàñ÷åò íåîïðåäåëåííîñòè èçìåðåíèÿ òåìïåðàòóðû ïðè èñïîëüçîâàíèè ýòàëîííûõ òåð-
ìîìåòðîâ, äëÿ êîòîðûõ õàðàêòåðíû äðóãèå ôóíêöèè ïðåîáðàçîâàíèÿ, ïðîâîäÿò àíàëîãè÷íî âûøåèçëîæåííîìó.

11.7 Çíà÷åíèå ñîïðîòèâëåíèÿ ãðàäóèðóåìîãî ÒÑ ïðè òåìïåðàòóðå tx – Rk(tx) ðàññ÷èòûâàþò ïî ôîð-

ìóëå

Rk(tx) = Rks(tx) + C2� tF1 + C2� tF2, (12)

ãäå Ñ2 — êîýôôèöèåíò ÷óâñòâèòåëüíîñòè ÒÑ dR/dt , îïðåäåëÿåìûé ïî óðàâíåíèþ ÍÑÕ ÒÑ ïðè òåìïåðà-

òóðå tx;

� tF1 — ïîïðàâêà, ðàâíàÿ èçìåíåíèþ òåìïåðàòóðû ïî âåðòèêàëüíîé îñè ðàáî÷åãî îáúåìà òåðìîñòàòà

èëè êàëèáðàòîðà ìåæäó ñðåäíåé òî÷êîé ×Ý ïîâåðÿåìîãî ÒÑ è ýòàëîííîãî ÒÑ;

� tF2 — ïîïðàâêà, ðàâíàÿ èçìåíåíèþ òåìïåðàòóðû ïî ãîðèçîíòàëüíîé îñè ìåæäó ×Ý ïîâåðÿåìîãî ÒÑ è

ýòàëîííîãî ÒÑ (èëè ìåæäó êàíàëàìè áëîêà ñóõîáëî÷íîãî êàëèáðàòîðà).

Ñðåäíåå çíà÷åíèå ñîïðîòèâëåíèÿ ãðàäóèðóåìîãî ÒÑ ïðè òåìïåðàòóðå tx – Rks(tx) ðàññ÷èòûâàþò êàê

ñðåäíåå àðèôìåòè÷åñêîå çíà÷åíèå ðåçóëüòàòîâ èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ ïðè ãðàäóèðîâêå ïî 10.3.1

ïî ôîðìóëå

Rks(tx) =
1

1N
Rki

i

N

,
�
	 (13)

ãäå N — ÷èñëî èçìåðåíèé ñîïðîòèâëåíèÿ ÒÑ;

Rki — ðåçóëüòàò i-ãî èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ.
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Ï ð è ì å ÷ à í è å — Ïîïðàâêè íà âåðòèêàëüíûé è ãîðèçîíòàëüíûé ãðàäèåíòû òåìïåðàòóðû ââîäÿò ïî ðåçóëü-
òàòàì èññëåäîâàíèé òåðìîñòàòà â ïîâåðî÷íîé ëàáîðàòîðèè. Åñëè ïðè ïîâåðêå òåðìîñòàòà èëè êàëèáðàòîðà ãðàäè-
åíò òåìïåðàòóðû áûë îïðåäåëåí òîëüêî â âèäå ïðåäåëîâ îòêëîíåíèÿ òåìïåðàòóðû îò ñðåäíåãî çíà÷åíèÿ � aF1, � aF2

ëèáî åñëè íåèçâåñòíà äëèíà ×Ý ïîâåðÿåìûõ òåðìîïðåîáðàçîâàòåëåé, òî ïîïðàâêè ïðèíèìàþò ðàâíûìè íóëþ. Ãðà-
äèåíò ó÷èòûâàþò òîëüêî ââåäåíèåì íåîïðåäåëåííîñòè ïî 11.8.4.

11.8 Áþäæåò íåîïðåäåëåííîñòè èçìåðåíèé ñîïðîòèâëåíèÿ ÒÑ âêëþ÷àåò â ñåáÿ ñëåäóþùèå ñî-

ñòàâëÿþùèå:

11.8.1 Ñòàíäàðòíóþ íåîïðåäåëåííîñòü, îáóñëîâëåííóþ ñëó÷àéíûìè ýôôåêòàìè ïðè èçìåðåíèÿõ,

âûïîëíåííûõ â îäíîì èçìåðèòåëüíîì öèêëå ïîâåðÿåìûì ÒÑ, u (rlab 2-j) îöåíèâàþò ïî ôîðìóëå

u (rlab 2-j) =
u r

N

lab

j

( )
,

2 (14)

ãäå u (rlab 2) — ÑÊÎ åäèíè÷íîãî èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ, îïðåäåëåííîå ïî 9.3;

Nj — ÷èñëî èçìåðåíèé ñîïðîòèâëåíèÿ ÒÑ â êàæäîì öèêëå.

11.8.2 Ñòàíäàðòíóþ íåîïðåäåëåííîñòü èçìåðåíèé ïðè ïîâåðêå ýëåêòðîèçìåðèòåëüíîé óñòàíîâêè

u(� rk) ðàññ÷èòûâàþò ñëåäóþùèì îáðàçîì:

u (� rk) = Uk/2, (15)

ãäå Uk — ðàñøèðåííàÿ íåîïðåäåëåííîñòü èçìåðåíèÿ ïðè k = 2, ïðèâåäåííàÿ â ñâèäåòåëüñòâå î ïîâåðêå

óñòàíîâêè äëÿ èçìåðåíèÿ ñîïðîòèâëåíèÿ TC.

Ï ð è ì å ÷ à í è å — Åñëè â ñâèäåòåëüñòâå î ïîâåðêå óñòàíîâêè óêàçàí ïðåäåë äîïóñêàåìîé ïîãðåøíîñòè
� �ïð, òî ñòàíäàðòíóþ íåîïðåäåëåííîñòü ðàññ÷èòûâàþò ìåòîäîì ïî òèïó Â (íîðìàëüíîå ðàñïðåäåëåíèå) ïî ôîðìó-
ëå u (� rk) = �ïð/3.

11.8.3 Ñòàíäàðòíóþ íåîïðåäåëåííîñòü, îáóñëîâëåííóþ îãðàíè÷åííîé ðàçðåøàþùåé ñïîñîáíîñ-

òüþ îòñ÷åòíûõ óñòðîéñòâ ýëåêòðîèçìåðèòåëüíîé óñòàíîâêè u (� rrk), ðàññ÷èòûâàþò ïî ôîðìóëå

u (� rrk) =
a rk

3
, (16)

ãäå � ark — ðàçðåøàþùàÿ ñïîñîáíîñòü óñòàíîâêè äëÿ èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ.

11.8.4 Ñòàíäàðòíûå íåîïðåäåëåííîñòè, îáóñëîâëåííûå âåðòèêàëüíûì è ãîðèçîíòàëüíûì ãðàäè-

åíòàìè òåìïåðàòóðû â òåðìîñòàòå èëè êàëèáðàòîðå u(� tF1), u(� tF2), ðàññ÷èòûâàþò ïî ôîðìóëàì

u (� tF1) =
aF1

3
, u (� tF2) =

aF 2

3
, (17)

ãäå � aF1, � aF2 — äèàïàçîí èçìåíåíèÿ ïîïðàâîê ê òåìïåðàòóðå, îöåíèâàåìûé ýêñïåðèìåíòàëüíî ïðè

ïîâåðêå òåðìîñòàòà èëè êàëèáðàòîðà. Äëÿ èñïîëüçîâàíèÿ çíà÷åíèé � aF1, � aF2 â îöåí-

êàõ íåîáõîäèìû äàííûå î òîì, êàê è ñ ïîìîùüþ êàêèõ ïî ðàçìåðàì òåðìîìåòðîâ îíè

áûëè ïîëó÷åíû.

11.9 Áþäæåò íåîïðåäåëåííîñòè èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ ïðåäñòàâëåí â òàáëèöå 3.

Ò à á ë è ö à 3 — Áþäæåò íåîïðåäåëåííîñòè èçìåðåíèÿ ñîïðîòèâëåíèÿ ãðàäóèðóåìîãî òåðìîïðåîáðàçîâàòåëÿ
ñîïðîòèâëåíèÿ

Èñòî÷íèê íåîïðåäåëåííîñòè

Îöåíêà ñòàíäàðòíîé

íåîïðåäåëåííîñòè, òèï,

ðàñïðåäåëåíèå, ìåòîäèêà ðàñ÷åòà

Êîýôôèöèåíò

âëèÿíèÿ

Âêëàä â ñóììàðíóþ

ñòàíäàðòíóþ

íåîïðåäåëåííîñòü

Ñëó÷àéíûå ýôôåêòû ïðè èçìåðåíèè Òèï A,
íîðìàëüíîå ðàñïðåäåëåíèå,

u (rlab 2- j), 11.8.1
1 u (rlab 2- j)

Ïîâåðêà èçìåðèòåëüíîé óñòàíîâêè Òèï Â,
íîðìàëüíîå ðàñïðåäåëåíèå,

u (� rk), 11.8.2
1 u (� rk)
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Îêîí÷àíèå òàáëèöû 3

Èñòî÷íèê íåîïðåäåëåííîñòè

Îöåíêà ñòàíäàðòíîé

íåîïðåäåëåííîñòè, òèï,

ðàñïðåäåëåíèå, ìåòîäèêà ðàñ÷åòà

Êîýôôèöèåíò

âëèÿíèÿ

Âêëàä â ñóììàðíóþ

ñòàíäàðòíóþ

íåîïðåäåëåííîñòü

Ðàçðåøàþùàÿ ñïîñîáíîñòü èçìåðè-
òåëüíîé óñòàíîâêè

Òèï Â,
ðàâíîìåðíîå ðàñïðåäåëåíèå,

u (� rrk), 11.8.3
1 u (� rrk)

Ïåðåïàä òåìïåðàòóð ïî âåðòèêàëü-
íîé îñè ðàáî÷åãî îáúåìà

Òèï B,
ðàâíîìåðíîå ðàñïðåäåëåíèå,

u (� tF1), 11.8.4

C2 C2u (� tF1)

Ïåðåïàä òåìïåðàòóð ïî ãîðèçîí-
òàëüíîé îñè ðàáî÷åãî îáúåìà (ëèáî
ìåæäó êàíàëàìè â áëîêå)

Òèï B,
ðàâíîìåðíîå ðàñïðåäåëåíèå,

u (� tF2), 11.8.4

C2 C2 u (� tF2)

11.10 Ñóììàðíóþ ñòàíäàðòíóþ íåîïðåäåëåííîñòü èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ uc(Rk) îöåíèâàþò

ïî ôîðìóëå

uc(Rk) = u r u r u r C u t C u tlab j k rk F F
2

2
2 2

2
2 2

1 2
2 2( ) ( ) ( ) ( ) (

�
� � � �� � � � 2). (18)

11.11 Ñóììàðíóþ ñòàíäàðòíóþ íåîïðåäåëåííîñòü uñ(R) è ðàñøèðåííóþ íåîïðåäåëåííîñòü U ïî-

âåðêè ÒÑ â êàæäîé òåìïåðàòóðíîé òî÷êå ðàññ÷èòûâàþò ïî ôîðìóëàì

uc(R) = C u t u Rx k2
2 2 2

c c( ) ( );� (19)

U = kuc(R), (20)

ãäå k — êîýôôèöèåíò îõâàòà.

11.12 Ðåçóëüòàò ïîâåðêè

Ïðè k = 2 ñîïðîòèâëåíèå ãðàäóèðóåìîãî òåðìîïðåîáðàçîâàòåëÿ ïðè òåìïåðàòóðå tx íàõîäèòñÿ â èí-

òåðâàëå Rk(tx) � U ñ âåðîÿòíîñòüþ 95 % â ïðåäïîëîæåíèè íîðìàëüíîãî çàêîíà ðàñïðåäåëåíèÿ. Íåîïðå-

äåëåííîñòü ïîâåðêè ÒÑ â åäèíèöàõ òåìïåðàòóðû ðàññ÷èòûâàþò äåëåíèåì U íà êîýôôèöèåíò

÷óâñòâèòåëüíîñòè Ñ2.

12 Ðàñ÷åò ðàñøèðåííîé íåîïðåäåëåííîñòè ïîâåðêè
òåðìîïðåîáðàçîâàòåëåé ñîïðîòèâëåíèÿ â ðåïåðíîé òî÷êå

12.1 Çíà÷åíèå òåìïåðàòóðû ðåïåðíîé òî÷êè tfp è ðàñøèðåííàÿ íåîïðåäåëåííîñòü ýòîãî çíà÷åíèÿ

U(tfp) äîëæíû áûòü ïðèâåäåíû â ñâèäåòåëüñòâå îá àòòåñòàöèè óñòàíîâêè ñ àìïóëîé äëÿ ðåàëèçàöèè ðå-

ïåðíîé òî÷êè. Ñòàíäàðòíóþ íåîïðåäåëåííîñòü òåìïåðàòóðû u(tfp) ðàññ÷èòûâàþò ïî ôîðìóëå

u(tfp) = U(tfp)/2. (21)

12.2 Áþäæåò íåîïðåäåëåííîñòè èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ ñîñòàâëÿþò àíàëîãè÷íî 11.8—11.9.

Ñòàíäàðòíóþ íåîïðåäåëåííîñòü, îáóñëîâëåííóþ ñëó÷àéíûìè ýôôåêòàìè ïðè èçìåðåíèÿõ, ðàññ÷èòûâà-

þò ïî ôîðìóëå (14) êàê ÑÊÎ ñðåäíåãî çíà÷åíèÿ ðåçóëüòàòîâ èçìåðåíèé ñîïðîòèâëåíèÿ ÒÑ â ðåïåðíîé

òî÷êå. Ñóììàðíóþ ñòàíäàðòíóþ íåîïðåäåëåííîñòü uc(Rk) ðàññ÷èòûâàþò ïî ôîðìóëå (18). Â áþäæåò íå-

îïðåäåëåííîñòè íå âêëþ÷àþò ñòàíäàðòíûå íåîïðåäåëåííîñòè, îáóñëîâëåííûå âåðòèêàëüíûì è

ãîðèçîíòàëüíûì ãðàäèåíòàìè òåìïåðàòóðû â áëîêå.

12.3 Ñóììàðíóþ ñòàíäàðòíóþ íåîïðåäåëåííîñòü uñ(Rfp) è ðàñøèðåííóþ íåîïðåäåëåííîñòü Ufp ïî-

âåðêè ÒÑ â ðåïåðíîé òî÷êå îïðåäåëÿþò ïî ôîðìóëàì

uñ(Rfp) = C u t u Rfp k2
2 2 2

c c( ) ( );� (22)

Ufp = k uc(Rfp), (23)

ãäå k — êîýôôèöèåíò îõâàòà.
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12.4 Ðåçóëüòàò ïîâåðêè

Ïðè k = 2 çíà÷åíèå ñîïðîòèâëåíèÿ ãðàäóèðóåìîãî ÒÑ ïðè òåìïåðàòóðå tfp íàõîäèòñÿ â èíòåðâàëå

Rk � U ñ âåðîÿòíîñòüþ 95 % â ïðåäïîëîæåíèè íîðìàëüíîãî çàêîíà ðàñïðåäåëåíèÿ âåðîÿòíîñòè. Íåîïðå-

äåëåííîñòü ïîâåðêè ÒÑ â åäèíèöàõ òåìïåðàòóðû ðàññ÷èòûâàþò äåëåíèåì U íà êîýôôèöèåíò ÷óâñòâè-

òåëüíîñòè Ñ2.

13 Îôîðìëåíèå ðåçóëüòàòîâ ïîâåðêè

13.1 Â ïðîöåññå ïîâåðêè ïîâåðèòåëü äîëæåí âåñòè ïðîòîêîë ïîâåðêè, âêëþ÷àþùèé â ñåáÿ ñëåäóþ-

ùèå äàííûå: íàèìåíîâàíèå è òèï ÒÑ, ñåðèéíûé íîìåð ÒÑ (èëè ïàðòèè ÒÑ), ðàáî÷èé äèàïàçîí òåìïåðà-

òóð ÒÑ, óñëîâíîå îáîçíà÷åíèå ÍÑÕ, íàèìåíîâàíèå çàêàç÷èêà, äàííûå èçìåðåíèé, çàêëþ÷åíèå î

ãîäíîñòè, äàòó ïîâåðêè, ôàìèëèþ ïîâåðèòåëÿ. Äîïóñêàþòñÿ êîìïüþòåðíûå çàïèñè è õðàíåíèå ïðîòîêî-

ëà ïîâåðêè.

13.2 Ïðè ïîëîæèòåëüíûõ ðåçóëüòàòàõ ïîâåðêè íà ñîîòâåòñòâèå äîïóñêàì ïî ÃÎÑÒ 6651 íà êîðïóñ

ÒÑ íàíîñÿò êëåéìî èëè îôîðìëÿþò ñâèäåòåëüñòâî î ïîâåðêå, â êîòîðîì óêàçûâàþò íàèìåíîâàíèå è òèï

ÒÑ, ñåðèéíûé íîìåð ÒÑ (èëè ïàðòèè ÒÑ), ðàáî÷èé äèàïàçîí òåìïåðàòóð ÒÑ, óñëîâíîå îáîçíà÷åíèå ÍÑÕ,

êëàññ äîïóñêà è ñðîê äåéñòâèÿ ñâèäåòåëüñòâà. Ïîäïèñü ïîâåðèòåëÿ óäîñòîâåðÿþò îòòèñêîì ïîâåðèòåëü-

íîãî êëåéìà.

13.3 Ïî ñîãëàñîâàíèþ ñ çàêàç÷èêîì â ñâèäåòåëüñòâå î ïîâåðêå äîïóñêàåòñÿ óêàçûâàòü ðåçóëüòàòû

èçìåðåíèé, ïîëó÷åííûå ïðè ïðîâåäåíèè ïîâåðêè, è èõ íåîïðåäåëåííîñòü.

13.4 Ïðè ïîâåðêå, âêëþ÷àþùåé â ñåáÿ ãðàäóèðîâêó òåðìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ, âûäà-

þò ñâèäåòåëüñòâî î ïîâåðêå, ñîäåðæàùåå ñëåäóþùèå äàííûå:

- òèï ÒÑ, ñåðèéíûé íîìåð ÒÑ (èëè ïàðòèè ÒÑ), äèàïàçîí òåìïåðàòóð;

- òàáëèöó çíà÷åíèé ñîïðîòèâëåíèÿ ÒÑ ïðè âñåõ òåìïåðàòóðàõ ãðàäóèðîâêè;

- ðàñøèðåííóþ íåîïðåäåëåííîñòü èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ â êàæäîé ãðàäóèðîâî÷íîé òî÷êå

ëèáî â ðàçëè÷íûõ äèàïàçîíàõ òåìïåðàòóð;

- èíòåðïîëÿöèîííóþ çàâèñèìîñòü ñîïðîòèâëåíèå — òåìïåðàòóðà, îïðåäåëåííóþ ïî ðåçóëüòàòàì

ãðàäóèðîâêè ñ óêàçàíèåì âñåõ êîýôôèöèåíòîâ ïîëèíîìà Êàëëåíäàðà — Âàí Äþçåíà (ÊÂÄ) ëèáî

ÌÒØ-90;

- ñðîê äåéñòâèÿ ñâèäåòåëüñòâà;

- ïîäïèñü è êëåéìî ïîâåðèòåëÿ.

13.5 Ïðè îòðèöàòåëüíûõ ðåçóëüòàòàõ ïîâåðêè îòòèñê ïîâåðèòåëüíîãî êëåéìà ãàñÿò èëè àííóëèðó-

þò ñâèäåòåëüñòâî î ïîâåðêå è âûäàþò èçâåùåíèå î íåïðèãîäíîñòè ÒÑ ñ óêàçàíèåì ïðè÷èí.
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Ïðèëîæåíèå À
(ðåêîìåíäóåìîå)

Ìåòîäèêà ïîñòðîåíèÿ èíäèâèäóàëüíîé çàâèñèìîñòè ñîïðîòèâëåíèå —
òåìïåðàòóðà äëÿ ïëàòèíîâûõ òåðìîïðåîáðàçîâàòåëåé ñîïðîòèâëåíèÿ

À.1 Ãðàäóèðîâêó ÒÑ è ïîñòðîåíèå èíäèâèäóàëüíîé çàâèñèìîñòè ñîïðîòèâëåíèå — òåìïåðàòóðà ïðîâîäÿò

êàê ñîñòàâíóþ ÷àñòü ïîâåðêè äëÿ ïëàòèíîâûõ ÒÑ, òðåáîâàíèÿ ê òî÷íîñòè êîòîðûõ îòëè÷àþòñÿ îò òðåáîâàíèé

ÃÎÑÒ 6651.

À.2 Ãðàäóèðîâêó ÒÑ ïðîâîäÿò ñëè÷åíèåì ñ ýòàëîííûì ÒÑ â òåðìîñòàòàõ èëè êàëèáðàòîðàõ èëè èçìåðåíèåì

ñîïðîòèâëåíèÿ ÒÑ â ðåïåðíûõ òî÷êàõ.

Ï ð è ì å ÷ à í è å — Â ïðèëîæåíèè Ã ïðèâåäåí ïðèìåð îöåíèâàíèÿ íåîïðåäåëåííîñòè ãðàäóèðîâêè ÒÑ â ñó-
õîáëî÷íîì êàëèáðàòîðå ïðè òåìïåðàòóðå 400 °C.

À.3 Äëÿ ïîñòðîåíèÿ èíäèâèäóàëüíîé çàâèñèìîñòè ñîïðîòèâëåíèå — òåìïåðàòóðà ïëàòèíîâûõ ÒÑ ïðèìåíÿ-

þò äâå îñíîâíûå ìîäåëè: ôóíêöèþ Êàëëåíäàðà — Âàí Äþçåíà (ÊÂÄ) è ìåòîäèêó ÌÒØ-90. Äàííûå ìîäåëè ðåàëèçî-

âàíû â áîëüøèíñòâå ñîâðåìåííûõ âòîðè÷íûõ èçìåðèòåëüíûõ òåðìîïðåîáðàçîâàòåëåé.

À.4 Äëÿ ïëàòèíîâûõ ÒÑ ìîäåëüþ, íàèáîëåå òî÷íî ðåàëèçóþùåé ìåæäóíàðîäíóþ òåìïåðàòóðíóþ øêàëó, ñ÷è-

òàþò ìåòîäèêó ÌÒØ-90. Ôóíêöèÿ Êàëëåíäàðà — Âàí Äþçåíà (ôóíêöèÿ ÊÂÄ) ïðåäñòàâëÿåò ñîáîé àïïðîêñèìèðóþ-

ùóþ ìîäåëü, êîòîðàÿ èìååò íåóñòðàíèìîå ñèñòåìàòè÷åñêîå îòêëîíåíèå îò ÌÒØ-90, îãðàíè÷èâàþùåå òî÷íîñòü

èçìåðåíèÿ òåìïåðàòóðû ïëàòèíîâûì ÒÑ. Ñèñòåìàòè÷åñêîå îòêëîíåíèå ôóíêöèè ÊÂÄ îò ÌÒØ-90 äëÿ ðàçëè÷íûõ äè-

àïàçîíîâ òåìïåðàòóð ïðåäñòàâëåíî íà ðèñóíêå Ä.1 ïðèëîæåíèÿ Ä.

À.5 Ïîñòðîåíèå ôóíêöèè Êàëëåíäàðà — Âàí Äþçåíà

À.5.1 Ôóíêöèÿ ÊÂÄ èìååò ñëåäóþùèé âèä:

Äëÿ äèàïàçîíà òåìïåðàòóð îò ìèíóñ 200 °C äî 0 °C:

Rt = R0[1 + At + Bt2 + Ñ(t – 100 °C)t3]. (À.1)

Äëÿ äèàïàçîíà òåìïåðàòóð îò 0 °C äî 850 °C:

Rt = R0(1 + At + Bt2), (À.2)

ãäå Rt — ñîïðîòèâëåíèå ÒÑ, Îì, ïðè òåìïåðàòóðå t °Ñ;

R0 — ñîïðîòèâëåíèå ÒÑ, Îì, ïðè òåìïåðàòóðå 0 °Ñ.

Äëÿ îïðåäåëåíèÿ ÷åòûðåõ íåèçâåñòíûõ êîýôôèöèåíòîâ R0, A, B, Ñ â ôîðìóëàõ (À.1), (À.2) íåîáõîäèìû ðå-

çóëüòàòû ãðàäóèðîâêè ÒÑ ïî êðàéíåé ìåðå â òðåõ òî÷êàõ âûøå 0 °C è â îäíîé òî÷êå íèæå 0 °C.

À.5.2 Òî÷íîñòü èíòåðïîëÿöèîííîé ôóíêöèè çàâèñèò îò íåîïðåäåëåííîñòè ãðàäóèðîâêè ÒÑ â òåìïåðàòóðíûõ

òî÷êàõ, îò ÷èñëà òî÷åê è èíòåðâàëà òåìïåðàòóð ìåæäó òî÷êàìè.

À.5.3 Ìåòîä ïîñòðîåíèÿ ôóíêöèè ÊÂÄ ïðè ìèíèìàëüíîì ÷èñëå òåìïåðàòóðíûõ òî÷åê ðåêîìåíäóåòñÿ èñïîëü-

çîâàòü òîëüêî ïðè ãðàäóèðîâêå ÒÑ â ðåïåðíûõ òî÷êàõ ëèáî ïðè ãðàäóèðîâêå â âûñîêîñòàáèëüíîì æèäêîñòíîì òåð-

ìîñòàòå â óçêîì äèàïàçîíå òåìïåðàòóð. Ðåêîìåíäóåòñÿ ïðîâåñòè ãðàäóèðîâêó ïðè òåìïåðàòóðå 0 °C è â äâóõ òî÷êàõ

ðàáî÷åãî äèàïàçîíà âûøå 0 °C ñ ïðèìåðíî ðàâíûì èíòåðâàëîì òåìïåðàòóð è ïðè òåìïåðàòóðå íèæíåãî ïðåäåëà

ÒÑ, åñëè ýòîò ïðåäåë íèæå 0 °C. Íåîïðåäåëåííîñòü èçìåðåííîé òåìïåðàòóðû áûñòðî âîçðàñòàåò ïðè ýêñòðàïîëÿ-

öèè èíòåðïîëÿöèîííîé ôóíêöèè. Ïîýòîìó ýêñòðàïîëÿöèÿ äîïóñòèìà íå áîëåå ÷åì íà 20 °C çà ïðåäåëû ãðàäóèðî-

âî÷íîãî äèàïàçîíà.

À.5.4 Ïðè èñïîëüçîâàíèè äëÿ ãðàäóèðîâêè ÒÑ êàëèáðàòîðîâ èëè òåðìîñòàòîâ â äèàïàçîíå òåìïåðàòóð ñâû-

øå 300 °C ðåêîìåíäóåòñÿ ïðîâåñòè ãðàäóèðîâêó íå ìåíåå ÷åì â ïÿòè òåìïåðàòóðíûõ òî÷êàõ ñ èíòåðâàëîì íå áîëåå

50 °C. Â äàííîì ñëó÷àå èíòåðïîëÿöèîííóþ ôóíêöèþ ðàññ÷èòûâàþò ñ ïîìîùüþ àïïðîêñèìàöèè ïî ìåòîäó íàèìåíü-

øèõ êâàäðàòîâ.

À.5.5 Â äèàïàçîíå òåìïåðàòóð îò 0 °C äî 160 °C êðèâèçíà ôóíêöèè ÊÂÄ î÷åíü ìàëà. Äëÿ ïîëó÷åíèÿ èíòåðïî-

ëÿöèîííîé ôóíêöèè ðåêîìåíäóåòñÿ ïðèìåíÿòü â ýòîì äèàïàçîíå áîëåå ýêîíîìè÷íûé ìåòîä ÌÒØ-90 (ñì. À.6) ñ èñ-

ïîëüçîâàíèåì îäíîé ãðàäóèðîâî÷íîé òî÷êè, êðîìå 0 °C, íà êîíöå äèàïàçîíà è, åñëè ýòî íåîáõîäèìî, çàòåì

àïïðîêñèìèðîâàòü ïîëó÷åííûé ïîëèíîì ôóíêöèåé ÊÂÄ.

À.6 Ìåòîä ÌÒØ-90

À.6.1 Ìåòîä ïîñòðîåíèÿ èíòåðïîëÿöèîííîé çàâèñèìîñòè äëÿ ïëàòèíîâûõ ÒÑ ïî ÌÒØ-90 îñíîâàí íà èñïîëü-

çîâàíèè äâóõ ñòàíäàðòíûõ ôóíêöèé îòíîñèòåëüíûõ ñîïðîòèâëåíèé Wr(T90), îïðåäåëåííûõ â èíòåðâàëàõ òåìïåðà-

òóð îò 13,8033 äî 273,16 Ê è îò 0,01 °C äî 961,78 °C è ïðåäñòàâëÿþùèõ ñîáîé ïîëèíîìû âûñîêèõ ñòåïåíåé ñ

èçâåñòíûìè êîýôôèöèåíòàìè [1]:
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îò 13,8033 äî 273,16 Ê: ln[Wr(T90)] = A0 + A
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êîýôôèöèåíòû ôóíêöèé èìåþò ñëåäóþùèå çíà÷åíèÿ:

À0 = –2,13534729;
À1 = 3,1832472;
À2 = –1,80143597;
À3 = 0,71727204;
À4 = 0,50344027;
À5 = –0,61899395;
À6 = –0,05332322;
À7 = 0,28021362;
À8 = 0,10715224;
À9 = –0,29302865;
À10 = 0,04459872;
À11 = 0,11868632;
À12 = –0,05248134;

Ñ0 = 2,78157254;
Ñ1 = 1,64650916;
Ñ2 = –0,1371439;
Ñ3 = –0,00649767;
Ñ4 = –0,00234444;
Ñ5 = 0,00511868;
Ñ6 = 0,00187982;
Ñ7 = –0,00204472;
Ñ8 = –0,00046122;
Ñ9 = 0,00045724.

À.6.2 Îòíîñèòåëüíîå ñîïðîòèâëåíèå ïëàòèíîâîãî ÒÑ ïðè òåìïåðàòóðå T90 îïðåäåëÿþò êàê îòíîøåíèå ñîïðî-

òèâëåíèÿ òåðìîïðåîáðàçîâàòåëÿ ïðè òåìïåðàòóðå T90 ê ñîïðîòèâëåíèþ â òðîéíîé òî÷êå âîäû ïî ôîðìóëå

W(T90)= R(T90)/R(273,16 K). (À.5)

Èíòåðïîëÿöèîííóþ çàâèñèìîñòü îòíîñèòåëüíîãî ñîïðîòèâëåíèÿ ÒÑ îò òåìïåðàòóðû ðàññ÷èòûâàþò êàê ñóììó

ñòàíäàðòíîé ôóíêöèè (À.3) èëè (À.4) è ôóíêöèè îòêëîíåíèÿ ïî ôîðìóëå

W(T90) = Wr(T90) + �W(T90). (À.6)

Âèä ôóíêöèè �W(T90) îïðåäåëåí äëÿ êàæäîãî òåìïåðàòóðíîãî äèàïàçîíà ÌÒØ-90 è ïðèâåäåí â òàáëèöå À.1.

Êîýôôèöèåíòû ôóíêöèè ðàññ÷èòûâàþò ïî ðåçóëüòàòàì ãðàäóèðîâêè â îñíîâíûõ ðåïåðíûõ òî÷êàõ ÌÒØ-90. Ïåðå-

÷åíü ðåïåðíûõ òî÷åê è çíà÷åíèÿ èõ òåìïåðàòóð ïðèâåäåíû â 6.5.1.

Ò à á ë è ö à À.1 — Âèä ôóíêöèè îòêëîíåíèÿ è ãðàäóèðîâî÷íûå òî÷êè â ðàçëè÷íûõ äèàïàçîíàõ òåìïåðàòóð

Äèàïàçîí òåìïåðàòóð, °Ñ Ãðàäóèðîâî÷íûå òî÷êè Âèä ôóíêöèè îòêëîíåíèÿ

–189,3442—0,01 Ar, Hg, ÒÒÂ a[W(T90) – 1] + b[W(T90) – 1] lnW(T90)

–38,8344—29,7646 Hg, ÒÒÂ, Ga a[W(T90) – 1] + b[W(T90) – 1]
2

0,01—29,7646 ÒÒÂ, Ga a[W(T90) – 1]

0,01—156,5985 ÒÒÂ, In a[W(T90) – 1]

0,01—231,928 ÒÒÂ, In, Sn a[W(T90) – 1] + b[W(T90) – 1]
2

0,01—419,527 ÒÒÂ, Sn, Zn a[W(T90) – 1] + b[W(T90) – 1]
2

0,01—660,323 ÒÒÂ, Sn, Zn, Al a[W(T90) – 1] + b[W(T90) – 1]
2
+c[W(T90) – 1]

3

0,01—961,78 ÒÒÂ, Sn, Zn, Al, Ag a[W(T90) – 1] + b[W(T90) – 1]
2

+ c[W(T90) – 1]
3

+ d[W(T90) –
– W(660,323 °C)]

2

Ï ð è ì å ÷ à í è å — Â òàáëèöå ïðèìåíåíû ñëåäóþùèå îáîçíà÷åíèÿ:
ÒÒÂ — òðîéíàÿ òî÷êà âîäû; Hg — òðîéíàÿ òî÷êà ðòóòè; Ga — òî÷êà ïëàâëåíèÿ ãàëëèÿ; In — òî÷êà çàòâåðäåâà-

íèÿ èíäèÿ; Sn — òî÷êà çàòâåðäåâàíèÿ îëîâà; Zn — òî÷êà çàòâåðäåâàíèÿ öèíêà; Al — òî÷êà çàòâåðäåâàíèÿ àëþ-
ìèíèÿ; Ag — òî÷êà çàòâåðäåâàíèÿ ñåðåáðà; a, b, c, d — êîýôôèöèåíòû ôóíêöèè îòêëîíåíèÿ.

À.6.3 Äîïóñêàåòñÿ èñïîëüçîâàòü äëÿ ðàñ÷åòà êîýôôèöèåíòîâ ôóíêöèé îòêëîíåíèÿ îòíîñèòåëüíûå ñîïðîòèâ-

ëåíèÿ, ïîëó÷åííûå ñëè÷åíèåì â òåðìîñòàòàõ ñ ýòàëîííûì [îáðàçöîâûì] ÒÑ â ïðåäåëàõ çàäàííîãî äèàïàçîíà òåì-

ïåðàòóð.
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Ïðèëîæåíèå Á
(ñïðàâî÷íîå)

Ðåêîìåíäóåìûå ñðåäû äëÿ æèäêîñòíûõ òåðìîñòàòîâ

Ò à á ë è ö à Á.1 — Ðàáî÷àÿ ñðåäà â òåðìîñòàòàõ è õàðàêòåðíûé äëÿ íåå ðàáî÷èé äèàïàçîí òåìïåðàòóð

Ñðåäà Äèàïàçîí òåìïåðàòóð â ãðàäóñàõ Öåëüñèÿ

Ãàëîãåíñîäåðæàùèå óãëåâîäîðîäû Îò –150 äî –70

Ñèëèêîíîâûå ìàñëà Îò –10 äî 315

Ëåãêèå ìèíåðàëüíûå ìàñëà Îò –75 äî 200

Âîäà Îò 0 äî 95

GIT (Ga — 62 %; In — 21,5 %;Sn — 16 %) Îò 15

Ñóõèå ôëþèäû Îò 75 äî 850

Ðàñïëàâëåííûå ñîëè Îò 200 äî 620

Æèäêîå îëîâî Îò 315 äî 540

Ï ð è ì å ÷ à í è å — GIT íå çàêèïàåò ïðèìåðíî äî 2000 °C, íî ìîæåò ïîâðåäèòü íåêîòîðûå ìàòåðèàëû, ò.ê.
ñìà÷èâàåò ïîâåðõíîñòü è ñíèìàåò ñ íåå îêñèä. Àëþìèíèé è ñåðåáðî ïîäâåðãàþòñÿ ýðîçèè ìåäëåííî ïðè êîìíàò-
íîé òåìïåðàòóðå è áûñòðî ïðè òåìïåðàòóðå ñâûøå 100 °C. Ñòàëü ìàðîê 304 è 316 ìîæåò íàõîäèòüñÿ â êîíòàêòå ñ
GIT íà âîçäóõå ïðè 406 °C â òå÷åíèå 520 ñóò áåç ïîâðåæäåíèé. Ìàêñèìàëüíàÿ òåìïåðàòóðà êîíòàêòà ñî ñòàëüþ
ìàðîê 304 è 316 äîëæíà áûòü 650 °C.
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Ïðèëîæåíèå B
(ñïðàâî÷íîå)

Ïðèìåð îöåíêè ðàñøèðåííîé íåîïðåäåëåííîñòè ïîâåðêè òåðìîïðåîáðàçîâàòåëåé
ñîïðîòèâëåíèÿ êëàññà À ïðè òåìïåðàòóðå 95 °C ñ ïðèìåíåíèåì æèäêîñòíîãî òåðìîñòàòà

Â.1 Èíôîðìàöèÿ î ïîâåðÿåìîì òåðìîïðåîáðàçîâàòåëå ñîïðîòèâëåíèÿ

Òåðìîïðåîáðàçîâàòåëü ñîïðîòèâëåíèÿ òèïà ÒÑÏ. Óñëîâíîå îáîçíà÷åíèå ÍÑÕ — Pt 100. Êëàññ À ïî

ÃÎÑÒ 6651. Äîïóñê ïðè 95 °C � 0,34 °C.

Â.2 Ñðåäñòâà èçìåðåíèé, èñïîëüçóåìûå ïðè ïîâåðêå

Â.2.1 Âîäÿíîé òåðìîñòàò
Íåñòàáèëüíîñòü òåìïåðàòóðû �ñò = � 0,02 °C.

Íåðàâíîìåðíîñòü òåìïåðàòóðû â ðàáî÷åì îáúåìå àF = � 0,01 °C.

Ãëóáèíà ïîãðóæåíèÿ ÒÑ 350 ìì.

Â.2.2 Ýòàëîííûé òåðìîïðåîáðàçîâàòåëü ñîïðîòèâëåíèÿ
Ðàñøèðåííàÿ íåîïðåäåëåííîñòü (èëè äîâåðèòåëüíàÿ ïîãðåøíîñòü ïðè äîâåðèòåëüíîé âåðîÿòíîñòè 95 %)

ïðè òåìïåðàòóðå 100 °C Uý = � 0,12 °C (1/3 äîïóñêà ÒÑ).

Íåñòàáèëüíîñòü çà ìåæïîâåðî÷íûé èíòåðâàë aý = � 0,05 °C.

Â.2.3 Ìîñò ïîñòîÿííîãî òîêà
Ïðåäåë îñíîâíîé äîïóñêàåìîé ïîãðåøíîñòè �ïð = � 0,002 Îì.

ÑÊÎ ðåçóëüòàòà èçìåðåíèÿ ñîïðîòèâëåíèÿ 100-îìíîãî ÒÑ â ïîâåðî÷íîé ëàáîðàòîðèè ïðè òåìïåðàòóðå 95 °C

u (rlab) = 0,005 Îì.

Â.3 Áþäæåò íåîïðåäåëåííîñòè

Áþäæåò íåîïðåäåëåííîñòè èçìåðåíèÿ òåìïåðàòóðû â òåðìîñòàòå ïðåäñòàâëåí â òàáëèöå Â.1. Áþäæåò íå-

îïðåäåëåííîñòè èçìåðåíèÿ ñîïðîòèâëåíèÿ ïîâåðÿåìîãî ÒÑ ïðåäñòàâëåí â òàáëèöå Â.2.

Ò à á ë è ö à Â.1 — Áþäæåò íåîïðåäåëåííîñòè èçìåðåíèÿ òåìïåðàòóðû â òåðìîñòàòå

Èñòî÷íèê íåîïðåäåëåííîñòè

è ìåòîä ðàñ÷åòà

Îöåíêà ñòàíäàðòíîé

íåîïðåäåëåííîñòè

Êîýôôèöèåíò

âëèÿíèÿ

Âêëàä â ñóììàðíóþ

ñòàíäàðòíóþ íåîïðå-

äåëåííîñòü

Ñëó÷àéíûå ýôôåêòû ïðè èçìåðåíèè (ïî
ïÿòè èçìåðåíèÿì)

u (rlab-5)= u (rlab)/ 5
0,0022 1/0,385 0,0058

Íåñòàáèëüíîñòü òåìïåðàòóðû â òåðìîñ-
òàòå

u (ts) = �ñò/ 3
0,0116 1 0,0116

Ãðàäóèðîâêà ýòàëîííîãî òåðìîïðåîá-
ðàçîâàòåëÿ

u (� tý) = Uý/2
0,06 1 0,06

Ýëåêòðîèçìåðèòåëüíàÿ óñòàíîâêà
u (� rs) = �ïð/3

0,00067 1/0,385 0,0017

Íåñòàáèëüíîñòü ýòàëîííîãî òåðìîïðå-
îáðàçîâàòåëÿ çà ìåæïîâåðî÷íûé èíòåðâàë

u (� tT) = aý / 3
0,0289 1 0,0289

Ñóììàðíàÿ ñòàíäàðòíàÿ íåîïðåäåëåí-
íîñòü òåìïåðàòóðû

uc(tx), °Ñ
0,068
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Ò à á ë è ö à Â.2 — Áþäæåò íåîïðåäåëåííîñòè èçìåðåíèÿ ñîïðîòèâëåíèÿ ïîâåðÿåìîãî òåðìîïðåîáðàçîâàòåëÿ
ñîïðîòèâëåíèÿ

Èñòî÷íèê íåîïðåäåëåííîñòè
Îöåíêà ñòàíäàðòíîé

íåîïðåäåëåííîñòè

Êîýôôèöèåíò

âëèÿíèÿ

Âêëàä â ñóììàðíóþ

ñòàíäàðòíóþ íåîïðå-

äåëåííîñòü

Ñëó÷àéíûå ýôôåêòû ïðè èçìåðåíèè
u (rlab-5) = u (rlab)/ 5

0,0022 1 0,0022

Ýëåêòðîèçìåðèòåëüíàÿ óñòàíîâêà
u (
 rk) = �ïð/3

0,00067 1 0,00067

Ïåðåïàä òåìïåðàòóð â ðàáî÷åì îáúåìå
u (
 tF) = aF/ 3

0,0058 0,385 0,0022

Ñóììàðíàÿ ñòàíäàðòíàÿ íåîïðåäåëåí-
íîñòü ñîïðîòèâëåíèÿ uc(Rk), Îì

0,0032

Â.4 Ðàñ÷åò ñóììàðíîé ñòàíäàðòíîé íåîïðåäåëåííîñòè ïîâåðêè

Ñóììàðíóþ ñòàíäàðòíóþ íåîïðåäåëåííîñòü ïîâåðêè ðàññ÷èòûâàþò ïî ôîðìóëå (19) ïðè Ñ2 = 0,385 Îì/°Ñ.

uc(R) = 0,0262 Îì.

Â.5 Ðàñøèðåííàÿ íåîïðåäåëåííîñòü ïîâåðêè

Ïðè k = 2 ðàñøèðåííàÿ íåîïðåäåëåííîñòü ïîâåðêè U = 0,0524 Îì. Ðàñøèðåííàÿ íåîïðåäåëåííîñòü ïîâåðêè â

òåìïåðàòóðíîì ýêâèâàëåíòå Ut = 0,136 °C.

Âûâîä:

Êîìïëåêñ ñðåäñòâ ïîâåðêè ïðèãîäåí äëÿ ïîâåðêè ÒÑ êëàññà À ïðè òåìïåðàòóðå (95 � 3) °C (ïî 6.8 ðàñøèðåí-

íàÿ íåîïðåäåëåííîñòü ïîâåðêè äîëæíà áûòü ïî êðàéíåé ìåðå â äâà ðàçà ìåíüøå äîïóñêà ïîâåðÿåìûõ ÒÑ). Çàêëþ-

÷åíèå î ãîäíîñòè ÒÑ äîëæíî áûòü âûäàíî ïðè óñëîâèè âûïîëíåíèÿ ñîîòíîøåíèé

(Rk(tx) – RHCX(tx) + U)/
dR

dt
tx� �� ;

(Rk(tx) – RHCX(tx) – U)/
dR

dt
tx	 �� ,

(Â.1)

ãäå Rk(tx) — ñðåäíåå çíà÷åíèå ñîïðîòèâëåíèÿ ïîâåðÿåìîãî ÒÑ, Îì;

tx — ñðåäíÿÿ òåìïåðàòóðà, èçìåðåííàÿ ýòàëîííûì ÒÑ, °Ñ;

RÍÑÕ(tx) — çíà÷åíèå ñîïðîòèâëåíèÿ ÒÑ ïî ÍÑÕ ïðè òåìïåðàòóðå tx, Îì;

U — ðàñøèðåííàÿ íåîïðåäåëåííîñòü ðåçóëüòàòà èçìåðåíèÿ ñîïðîòèâëåíèÿ ÒÑ, ðàâíàÿ äëÿ äàííîé ëàáîðà-

òîðèè 0,0524 Îì;
dR

dt
— ÷óâñòâèòåëüíîñòü ÒÑ ïî ÍÑÕ ïðè òåìïåðàòóðå 95 °C, ðàâíàÿ 0,385 Îì/°Ñ;

� tx — äîïóñê ÒÑ ïî ÃÎÑÒ 6651 ïðè òåìïåðàòóðå tx, °Ñ.
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Ïðèëîæåíèå Ã
(ñïðàâî÷íîå)

Ïðèìåð ðàñ÷åòà ðàñøèðåííîé íåîïðåäåëåííîñòè ãðàäóèðîâêè òåðìîïðåîáðàçîâàòåëåé
ñîïðîòèâëåíèÿ â ñóõîáëî÷íîì òåðìîñòàòå ïðè òåìïåðàòóðå 400 °C

Ã.1 Èíôîðìàöèÿ î ãðàäóèðóåìîì òåðìîïðåîáðàçîâàòåëå ñîïðîòèâëåíèÿ

Òåðìîïðåîáðàçîâàòåëü ñîïðîòèâëåíèÿ ìîäåëè ÒÅ 065 òèïà Pt 100, ôèðìà Rosemount, äèàìåòð êîðïóñà

6,35 ìì, äëèíà ïîãðóæàåìîé ÷àñòè 350 ìì.

Òðåáîâàíèÿ ê ðàñøèðåííîé íåîïðåäåëåííîñòè èçìåðåíèé ïðè òåìïåðàòóðå 400 °C: � 0,46 °C.

Ã.2 Ñðåäñòâà èçìåðåíèé, èñïîëüçóåìûå ïðè ãðàäóèðîâêå

Ã.2.1 Ñóõîáëî÷íûé òåðìîñòàò ìîäåëè 9173, ôèðìà Hart Scientific:

- áëîê D ïðè òåìïåðàòóðå 400 °C,

- íåñòàáèëüíîñòü òåìïåðàòóðû â áëîêå â ñòàöèîíàðíîì ðåæèìå

�ñò = � 0,01 °C;

- ïåðåïàä òåìïåðàòóð ìåæäó êàíàëàìè áëîêà (ðàäèàëüíûé ãðàäèåíò òåìïåðàòóðû) aF1= � 0,025 °C;

- èçìåíåíèå òåìïåðàòóðû â èçîòåðìè÷åñêîé çîíå áëîêà (âåðòèêàëüíûé ãðàäèåíò òåìïåðàòóðû íà äëèíå

60 ìì îò äíà êàíàëà ) aF2 = � 0,25 °C;

- ãëóáèíà ïîãðóæåíèÿ òåðìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ â áëîê òåðìîñòàòà 203 ìì.

Ã.2.2 Ýòàëîííûé òåðìîïðåîáðàçîâàòåëü ñîïðîòèâëåíèÿ òèïà ÝÒÑ-100 3-ãî ðàçðÿäà, «ÂÍÈÈÌ èì. Ä.È. Ìåí-

äåëååâà», äîâåðèòåëüíàÿ ïîãðåøíîñòü ïðè äîâåðèòåëüíîé âåðîÿòíîñòè 95 % ïðè 420 °C Uý = � 0,07 °C, íåñòàáèëü-

íîñòü çà ìåæïîâåðî÷íûé èíòåðâàë aý = � 0,01 °C.

Ã.2.3 Ìîñò ïîñòîÿííîãî òîêà «Super Thermometer 1590», ôèðìà Hart Scientific. Ïî ñïåöèôèêàöèè èçãîòîâèòå-

ëÿ äëÿ âõîäíîãî ñîïðîòèâëåíèÿ îò 25 äî 400 Îì ïðè èñïîëüçîâàíèè îïîðíîé ìåðû 100 Îì è èçìåðèòåëüíîãî òîêà

1 ìÀ îòíîñèòåëüíàÿ ïîãðåøíîñòü íîðìèðîâàíà êàê 6 �10–6 (6 ppm), ÷òî ïðèâîäèò ê ðàñøèðåííîé íåîïðåäåëåííîñòè

èçìåðåíèé äëÿ ñîïðîòèâëåíèÿ 250 Îì (ñîîòâåòñòâóþùåãî 400 °C) Us = � 0,0015 Îì.

ÑÊÎ ðåçóëüòàòà èçìåðåíèÿ ñîïðîòèâëåíèÿ â ïîâåðî÷íîé ëàáîðàòîðèè «ÂÍÈÈÌ èì. Ä.È. Ìåíäåëååâà» äëÿ

ÒÑ íîìèíàëüíûì ñîïðîòèâëåíèåì 100 Îì ïðè òåìïåðàòóðå 420 °C, ðàññ÷èòàííîãî ïî ðåçóëüòàòàì 100 èçìåðåíèé â

ðåïåðíîé òî÷êå çàòâåðäåâàíèÿ öèíêà (âðåìÿ èíòåãðèðîâàíèÿ 12 ñ, âðåìÿ êàæäîãî îòñ÷åòà ïðè äâóõ íàïðàâëåíèÿõ

òîêà 2 ñ), u (rlab) = 0,004 Îì.

Ã.3 Ðåçóëüòàòû èçìåðåíèé

Ýòàëîííûé òåðìîïðåîáðàçîâàòåëü ñîïðîòèâëåíèÿ ÝÒÑ-100 áûë ïîäêëþ÷åí ê îäíîìó èç êàíàëîâ èçìåðèòåëü-

íîãî ìîñòà, è â ïðîãðàììó áûëè ââåäåíû êîýôôèöèåíòû èíòåðïîëÿöèîííîé çàâèñèìîñòè ñîïðîòèâëåíèå — òåìïå-

ðàòóðà ïî ÌÒØ-90. Òàêèì îáðàçîì, ÝÒÑ-100 ðåãèñòðèðîâàë òåìïåðàòóðó êàëèáðàòîðà â ãðàäóñàõ Öåëüñèÿ. Ê

äðóãîìó êàíàëó ìîñòà áûë ïîäêëþ÷åí ïîâåðÿåìûé ÒÑ. Âðåìÿ èíòåãðèðîâàíèÿ áûëî óñòàíîâëåíî íà 12 ñ, âðåìÿ

êàæäîãî îòñ÷åòà ïðè äâóõ íàïðàâëåíèÿõ òîêà — íà 2 ñ. Òàêèì îáðàçîì, êàæäûé ðåçóëüòàò, ïðèâåäåííûé â òàáëèöå,

ïîëó÷åí êàê ñðåäíåå çíà÷åíèå èç ðåçóëüòàòîâ øåñòè èçìåðåíèé. Ïðîâåäåí ïîïåðåìåííûé îòñ÷åò ïîêàçàíèé ýòà-

ëîííîãî è ïîâåðÿåìîãî ÒÑ. Ðåçóëüòàòû ïðèâåäåíû â òàáëèöå Ã.1.

Ò à á ë è ö à Ã.1 — Ðåçóëüòàòû èçìåðåíèé

Òåðìîïðåîáðàçîâàòåëü ÝÒÑ-100 TE 065 Pt 100

Èçìåðÿåìàÿ âåëè÷èíà T, °C R, Îì

Ðåçóëüòàòû èçìåðåíèé 400,0152 247,0673

400,0186 247,0692

400,0203 247,0705

400,0196 247,0689

Ñðåäíåå àðèôìåòè÷åñêîå çíà÷åíèå 400,0184 247,0681

tmax – tmin, °Ñ 0,0051

Ã.4 Áþäæåò íåîïðåäåëåííîñòè

Áþäæåò íåîïðåäåëåííîñòè èçìåðåíèÿ òåìïåðàòóðû â áëîêå ïðåäñòàâëåí â òàáëèöå Ã.2.

Áþäæåò íåîïðåäåëåííîñòè èçìåðåíèÿ ñîïðîòèâëåíèÿ ïîâåðÿåìîãî ÒÑ ïðåäñòàâëåí â òàáëèöå Ã.3.
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Ò à á ë è ö à Ã.2 — Áþäæåò íåîïðåäåëåííîñòè èçìåðåíèÿ òåìïåðàòóðû â áëîêå

Èñòî÷íèê íåîïðåäåëåííîñòè

è ìåòîä ðàñ÷åòà

Îöåíêà ñòàíäàðòíîé

íåîïðåäåëåííîñòè

Êîýôôèöèåíò

âëèÿíèÿ

Âêëàä â ñóììàðíóþ

ñòàíäàðòíóþ íåîïðå-

äåëåííîñòü

Ñëó÷àéíûå ýôôåêòû ïðè èçìåðåíèè (ïî
øåñòè èçìåðåíèÿì)

u (rlab-6)= u (rlab)/ 6
0,0016 1/0,35 0,0047

Íåñòàáèëüíîñòü òåìïåðàòóðû â áëîêå
u (ts) = (tmax – tmin)/2 3

0,0015 1 0,0015

Ãðàäóèðîâêà ýòàëîííîãî ÒÑ
u (� tý) = Uý/2

0,035 1 0,035

Ýëåêòðîèçìåðèòåëüíàÿ óñòàíîâêà (ïî
ñïåöèôèêàöèè)

u (� rs) = Us/2
0,0008 1/0,35 0,0023

Íåñòàáèëüíîñòü ýòàëîííîãî ÒÑ
u (� tT) = aý/ 3

0,0058 1 0,0058

Ñóììàðíàÿ ñòàíäàðòíàÿ íåîïðåäåëåí-
íîñòü èçìåðåíèÿ òåìïåðàòóðû

uc (tx), °Ñ
0,036

Ò à á ë è ö à Ã.3 — Áþäæåò íåîïðåäåëåííîñòè èçìåðåíèÿ ñîïðîòèâëåíèÿ ïîâåðÿåìîãî òåðìîïðåîáðàçîâàòåëÿ

Èñòî÷íèê íåîïðåäåëåííîñòè
Îöåíêà ñòàíäàðòíîé

íåîïðåäåëåííîñòè

Êîýôôèöèåíò

âëèÿíèÿ

Âêëàä â ñóììàðíóþ

ñòàíäàðòíóþ íåîïðå-

äåëåííîñòü

Ñëó÷àéíûå ýôôåêòû ïðè èçìåðåíèè (ïî
øåñòè èçìåðåíèÿì)

u (rlab-6)= u (rlab)/ 6
0,0016 1 0,0016

Ýëåêòðîèçìåðèòåëüíàÿ óñòàíîâêà
u (� rk) = Us/2

0,0008 1 0,0008

Ïåðåïàä òåìïåðàòóð ïî âåðòèêàëüíîé
îñè

u (� tF1) = aF1/ 3
0,1471 0,35 0,0515

Ïåðåïàä òåìïåðàòóð ìåæäó êàíàëàìè â
áëîêå

u (� tF2) = aF2/ 3
0,01471 0,35 0,0051

Ñóììàðíàÿ ñòàíäàðòíàÿ íåîïðåäåëåí-
íîñòü ñîïðîòèâëåíèÿ

uc(Rk), Îì
0,0518

Ã.5 Ðàñ÷åò ñóììàðíîé ñòàíäàðòíîé íåîïðåäåëåííîñòè ãðàäóèðîâêè

Ñóììàðíóþ ñòàíäàðòíóþ íåîïðåäåëåííîñòü ãðàäóèðîâêè ðàññ÷èòûâàþò ïî ôîðìóëå (19) ïðè Ñ2 = 0,35 Îì/°Ñ.

uc(R) = 0,0532 Îì.

Ã.6 Ðàñøèðåííàÿ íåîïðåäåëåííîñòü ãðàäóèðîâêè è ðåçóëüòàò ãðàäóèðîâêè

Ïðè k = 2 ðàñøèðåííàÿ íåîïðåäåëåííîñòü ãðàäóèðîâêè U = 0,1064 Îì. Â òåìïåðàòóðíîì ýêâèâàëåíòå Ut =

= 0,304 °C
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Âûâîä:

Ñîïðîòèâëåíèå ãðàäóèðóåìîãî ÒÑ ïðè òåìïåðàòóðå 400,02 °C íàõîäèòñÿ â èíòåðâàëå (247,068 � 0,106) Îì ñ

âåðîÿòíîñòüþ 95 % â ïðåäïîëîæåíèè íîðìàëüíîãî çàêîíà ðàñïðåäåëåíèÿ âåðîÿòíîñòè. Ðàñøèðåííàÿ íåîïðåäå-

ëåííîñòü ãðàäóèðîâêè òåðìîïðåîáðàçîâàòåëÿ ñîïðîòèâëåíèÿ â òåìïåðàòóðíîì ýêâèâàëåíòå ñîñòàâëÿåò 0,30 °C,

÷òî ñîîòâåòñòâóåò òðåáîâàíèÿì ê ðàñøèðåííîé íåîïðåäåëåííîñòè èçìåðåíèÿ òåìïåðàòóðû òåðìîïðåîáðàçîâàòå-

ëåì ñîïðîòèâëåíèÿ ÒÅ 065 Pt 100 ïðè 400 °C.
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Ïðèëîæåíèå Ä
(ñïðàâî÷íîå)

Îòêëîíåíèå çàâèñèìîñòè Êàëëåíäàðà — Âàí Äþçåíà îò ñòàíäàðòíîé ôóíêöèè ÌÒØ-90
â ðàçëè÷íûõ äèàïàçîíàõ òåìïåðàòóð

Áèáëèîãðàôèÿ

[1] Ìåæäóíàðîäíàÿ òåìïåðàòóðíàÿ øêàëà, 1990 ã. (The International Temperature Scale of 1990) (òåêñò îïóáëèêîâàí:

Metrologia, 1990, v. 27, pp. 3—10)

[2] Ðåêîìåíäàöèè ïî

ìåæãîñóäàðñòâåííîé

ñòàíäàðòèçàöèè

ÐÌÃ 43—2001

Ãîñóäàðñòâåííàÿ ñèñòåìà îáåñïå÷åíèÿ åäèíñòâà èçìåðåíèé. Ïðèìåíåíèå «Ðó-
êîâîäñòâà ïî âûðàæåíèþ íåîïðåäåëåííîñòè èçìåðåíèé»

[3] Ñòàíäàðò Åâðîïåéñêîé

àññîöèàöèè ïî àêêðåäèòàöèè

ëàáîðàòîðèé EA-4/02

Âûðàæåíèå íåîïðåäåëåííîñòè èçìåðåíèÿ ïðè êàëèáðîâêå (Expression of the
Uncertainty of Measurement in Calibration)

[4] Ñòàíäàðò ÀÑÒÌ Å 644-04 Ñòàíäàðòíûå ìåòîäû èñïûòàíèé äëÿ ïðîìûøëåííûõ òåðìîïðåîáðàçîâàòåëåé
ñîïðîòèâëåíèÿ (Standard Test Methods for Testing Industrial Resistance
Thermometers)

[5] Ñòàíäàðò Åâðîïåéñêîé

àññîöèàöèè ïî àêêðåäèòàöèè

ëàáîðàòîðèé EA—10/13

(Ïðèëîæåíèå Â)

Ðóêîâîäñòâî ïî êàëèáðîâêå òåìïåðàòóðíûõ êàëèáðàòîðîâ, Ïðèëîæåíèå Â: Ðåêî-
ìåíäàöèè ïî èñïîëüçîâàíèþ òåìïåðàòóðíûõ êàëèáðàòîðîâ (Guidelines on the
calibrations of temperature block calibrators, Annex B: Recommendations for the use
of temperature block calibrators)

[6] Äîïîëíèòåëüíàÿ èíôîðìàöèÿ ê Ìåæäóíàðîäíîé òåìïåðàòóðíîé øêàëå 1990 ã. (Supplementary information for the

International Temperature Scale of 1990), äîêóìåíò Ìåæäóíàðîäíîãî áþðî ìåð è âåñîâ 1990 ã.
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