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ACTY FOCT 6651:2014

NEPEOMOBA

1 BHECEHO: lepxasHe nianpueMcTso «YKpaiHChKuit HayKOBO-A0CNIOHWA | HABYaNbHUIA LEHTP Npobnem cTaH-
papTusadii, ceptudpikauii Ta akocti» (AN «YkpHOHL»)

OPOPMIIEHHA: P. Muxanko
2 HAOAHO YMHHOCTI: Haka3 MiHekoHoMpo3BUTKy Ykpaitu Big 28 nunHsa 2014 p. Ne 889 3 2014-11-01

3 HaujoHanbhuit ctanaapt signosigae NOCT 6651-2009 MCU. TepmonpeobpasoBatenu CONpoOTUBNEHUSA U3
nnaTviHel, Meau n Hukensa. Obuve TexHudeckme TpeboBaHus U MeToabl UcnbiTaHuin ([lepxasHa cuctema
3abesneyeHHs eAHOCTI BUMipIOBaHb. TepmonepeTBopoBayi onopy 3 ANaTuHK, Migi Ta Hikento. 3aranbHi
TEXHiYHI BUMOr Ta METOAM BUNPOBYyBaHHSA)

CtyniHb BianoBigHOCTI — ineHTu4Hun (IDT)

Llen ctaHgapT BuaaHo Ha niacTasi Yroam Npo NpoBeAeHHN Y3roKeHol NoniTuku B cdpepi cTaHaapTusadii,
meTponorii | ceprudikauii sig 13.03.1992 p.

4 HA 3AMIHY [ICTY 2858-94 (TOCT 6651-94)

NMpaBo BRAacHOCTI HA el QOKYMEHT HanexuTb Aepxasi.
BinTBoptoBaTty, TMPAXyBaTH Ta PO3NOBCHOAXKYBATH MOro NOBHICTIO abo YacTKoBO
Ha 6yab-akux Hociax indopmauii 6e3 odiuiiHoro ao3sony 3abopoHero.
CtocoBHoO BperynioBaHHA npaB BNacHOCTi Tpeba 3BepraTucs go MiHeKOHOMPO3BUTKY YKpaiHu

MiHekoHOMpo3BMTKY Ykpainu, 2015



ACTY TOCT 6651:2014

HALIOHANBHWUIA BCTYN

Lle# HauioHanbHuin ctaHaapT iaeHTuaHmnit FTOCT 6651-2009 MCU. TepmonpeoGpasosarteny conpoTuesie-
HUSA U3 NNaTuHbL, Meau n HUkens. OBLumne TexHuyeckue TpeboBaHua v MeTodbl UcnbiTaHuin (lepxkasHa cuc-
Tema 3abe3neyveHHs eQHOCTI BUMIpoBaHb. TepmMonepeTBOpioBayi onopy 3 NAaTuHW, Midi Ta Hikemo. 3aranbHi
TEeXHIMHI BUMOrM Ta METOAU BURPODYBAHHS).

TexHiuHuit KOMITET, BignosinanbHUi 3a ueit ctaHaapT B Ykpaini, — TK 65 «llpunagi npomMmncrioBoro KOHT-
POMIO Ta PErynNoBaHHAY.

Lien cranaapt yseaeHo Ha 3aminy [ICTY 2858-94 (FOCT 6651-94) TepmonepeTsoptoBadi onopy. 3a-
ranbHi TEXHIYHI BUMOTK | MeToau BUNpoByBaHb.

CTaHaapr MiCTUTL BUMOTY, SiKi BiANOBIAAOTL YUHHOMY 3aKOHOLaBCTBY YKpaiHu.

[lo cTaHaapTy BHECEHO Taki pefaKxuitii 3miHwn:

— Ha CTOopiHLi 26 BUNy4eHo iHdopmallito ctocosHO koay YAK t1a MKC;

— [ONY4YEeHO CTPYKTYPHI eneMeHTu CTanaapTy: « TUTynbHUA apkyul», «[epegmosar, «HauioHanbHui
BCTYN», «bibniorpadiyHi gaHi», Aki ohopmMneHo 3rigHo 3 BUMOramMn HaUiOHanNbHOT CTaHAapTusauil Ykpaiiu;

3amicte TOCT 8.461-2009, Ha aKkWl € nocwunaHHsa B LUbOMY ctangapTi, Tpeba KopucTyBaTucs
LBCTY IMOCT 8.461:2014.

Y po3aini «Bubnnorpagua» HopmaTuaHi fokymeHT MOK 60751 (2008-07) Ta M3K 61515 (1995-07) npuit-
HATO B YKpaiHi K HaujoHanbHi ctangaptv ACTY IEC 60751:2012 (IEC 60751:2008) ta ACTY 3885-99 (IEC
61515:1995).

FOCT P 51330.1-99 (MOK 60079-1-98), Ha sikuii € nocunaHHsa B po3gini «bubnuorpadus», 8 YkpaiHi
HE YMHHWIA, HOBY BEpCito MixxHapogHoro cTanAapTy |[EC 60079-1:2007 npuitHATO B YKpaiHi 3 MoguikoBaHuM
cryneHem sianosigHocTi sk ACTY 7114:2009 BubyxonebesneyHi cepeaosula. Yactuda 1. EnekrpoobnagHan-
Hs1. Bun BubyxosaxucTy: BubyxoHenpoHukHa obonoHka «d».

MOCT P 51330.10-99 (M3K 60079-11-98) Ta MOK 61520 (2000~01), Ha siki € nocunanHs B posaini «bubd-
nuorpacusiy, He NPURAHATO B YKpalHi K HauioHanbHi.
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Npepucnosune

Espasuiickuil COBET MO CTangapTusaumu, metponoruu u ceptudukaumu (EACC) npeacrasnser coboi pery-
oHanbHoe oBbefuHEHNe HALWOHaMNbHbIX OPraHoB MO CTaHAAPTU3aLUN rocy4apceTe, BXxoaswux B CoapyxecTso
Hesaeucumblix Mocyaapcts. B ganbHelilueM BO3MOXHO BCTynnenve B EACC HauuvoHaneHbIX opraHos no CTaH-
AapTusaunv [pyrux rocyaapeTs

Llenu, ocHOBHbIE NPUHLMMBI U OCHOBHOW NOPSAOK NPOBEASHUSA paboT NO MEXrocyapcTBEHHOW cTanfapTy-
aauuu yctaHosnernsl 8 TOCT 1.0—92 «MexrocyaapcreerHas cuctema cranaaptusaunu. OCHOBHbIE NONOXeE-
Hus» u TOCT 1.2-2009 "MesrocyaapcTBeHHas cuctema ctaHaaptusauyun. CTaHaapTol MEXrocy4apCTBeHHbIe,
npasuna, pekoMeHaaunu No MEeXrocyAapCTBEHHOR cTanaapTuaauuu. Mopsagok paspaboTku, npuHATUs, oBHOB-
NEHNA ¥ OTMEHbI".

Ceegenus o ctaHaapTe

1 PABPABOTAH ®egepansHbiM rocyapCTBEHHBIM YRUTAPHBIM NpeanpuaTuem «BcepoCcCUncKuin HayqHo-
“ccneaoBaTenbCkuin MHCTUTYT meTponorun umenun J.U. MeHgeneesa» (OIYM «BHUUM um. O.U. Menaenee-
Ba») ®enepanbHOro areHTCTBa No TEXHUYECKOMY PErynupoBaHnio n METPONoruu

2 BHECEH ®epnepanbHbiM areHTCTBOM N0 TEXHWYECKOMY PErynmpoBaHnio n MeTponoruv

3 NPUHAT Espasuiickum CoBeTom N0 CcTaHZapTusauwn, MeTponormh u ceprudukayum (NpoTOKON
Ne 36-2009 ot 10 Hosibpsa 2009 r.)

3a NPUHATUE NporosiocoBanu:

KpaTtkoe HaumeHoBaHue cTpaHbl | Kop cTpaHbl no CoKpauleHHOoe HauMeHOBaHUE HauvoHanbHoro

no MK (MCOQO 3166) 004-97 MK (MCO 3166) opraHa no craHpapTusauum
004-97

AzepbangxaHn AZ Asctanpapt

ApMeHus AM MutakoHoMuku Pecnybnuku Apmenns

Benapycob BY loccranaapt Pecnybnukv Benapych

KasaxcTaH KZ loccranpapt Pecnybnuku KaszaxcraH

KblprelscraH KG Kbiproisctasgapt

Monposa MD Mongosa-CtaHgapTt

Poccwuiickan degepayvs RU Poccrangapr

Tapxukucran TJ Tagxukcrangapr

Y3bekuctaH uz YacTangapr

YKpauHa UA [ocnoTpebeTanHaapT YkpawHsi

4 BBAMEH IFOCT 6651 — 94

MHpopmayus o eeederuu e delicmeue (npekpaweHuu delicmeus) Hacmosauieao cmaxHdapma u u3MeHeHul
K HEMy Ha meppumopuu yKasaHHbIX bilie eocydapcme nybnukyemcs 6 ykasamernsax HayuoHarbHbix (2ocydap-
cmeenHbIx) cmandapmos, u3dasaemMbix 8 3mux 2ocydapcmeax, a makke 8 cemu ViHmepHem Ha cadimax coom-
8eMCMBYOUUX HaULOHabHbLIX 0Op2aHo8 no cmandapmu3ayuy

B cnyvae nepecmompa, USMEHEHUS! Unu OMMeHb! HacmosLweao cmaxdapma coomsememeyrowas UHpop-
mauus makxe 6ydem onybnuxkosaHa e cemu ViHmepHem Ha calme MexzaocydapcmeeHHO20 co8ema ro cmak-
Bapmu3sauyuu, Memponoauu U cepmuguxkayuu 8 kamanoee «MexaocydapcmeeHHbie crmandapmbl»

WckntouutensHoe Npaso ouumnansHoro onyBrvkoBaHUS HACTOSWEro CTaHAapTa Ha TEPPUTOPUW yKasaH-
HbIX BbIWE FOCYAAPCTE NPUHAANEXNT HaUWOHANbHLIM (TOCYAAPCTBEHHLIM) OpraHam no CTaHAapTU3auun 3Tux
rocyaapcre.
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MEXIOCYOQOAPCTBEHHbB WU CTAHOAPT

FocynapcTBeHHas cucTema obecneyeHusi eAUHCTBA U3MePEeHUN
TEPMONPEOBPA3OBATEJIN CONMPOTUBNEHUA
N3 NNATUHbLI, MEOU U HAKENA

O6uwue TexHnueckue TpeboBaHUA U MeTOAb] UCNLITAHUN

State system for ensuring the uniformity of measurements.
Platinum, copper, and nickel resistance resistive temperature transducers.
General requirements and test methods

1 ObnacTe NpUMeHeHUs

HacToswwuit cTaHaapT ycranasnmeaeT obwne TexHuyeckne TpeboBaHua Kk TEXHWYECKUM Tepmonpeot-
pasoBaTtenamM conpotTusneHus (ganee - TC), YyBCTBUTENbHbIE 3NEMEHTLI (Aanee - Y1) KOTOpbIX U3roToBre-
Hbl W3 NAATUHLI, MEAU U HUKENS, U METOAbl NX nenbiTaduid. TpeboBaHua K knaccy aonycka v cTabunsHoCcTy
pacnpocTpaHsoTea Takke Ha Y3 TC. Ctangapt pacnpocTpaHseTca Ha TC, npegHasHadYeHrHbie Ans uamepe-
HUS Temnepartypbl oT muHyc 200 °C go nntoc 850 °C unn B 4acTu 4aHHOro ananasoHa.

3HayeHnss TemnepaTypbl B HaCTOALEM CTaHAapTe COOTBETCTBYHT MewayHapoAHOW TemneparypHon
wkane 1990 r. MTLL-90 [1]. HacTosumn cTaHaapT COOTBETCTBYET MexAyHapoaHoMy cTaHaapty M3K 60751
[2] B Y4acTV oNpeaAeneHws 3aBUCUMOCTY CONPOTUBIIEHNS OT TeMnepaTypbl U AONYCKOB Ha NnaTtuHosbie Y3 v
TC ¢ TemnepaTypHbiM kKo3dduumenTom conpoTtuenenus o = 0,00385 °c.

2 HopMmaTuBHbIe CChINKK

B HacTosALEeM cTaH4apTe UCnonb3oBaHbl HOPMaTUBHbIE CCbINKKA HA cneayowne crasgapTol:

FOCT 8.461 — 2009 TocynapcTseHHas cucTeMa obecneveHus eauHcTBa usmepeHnii. Tepmonpeobpa-
30BaTenu ConpoTUBNEHUS U3 NNaTWHbI, Meaun U Hukens. Metoaunka nosepku

FOCT 9.014 — 78 EguHas cucTeMa 3aliMTbl OT KOPPO3UKU U CTapeHus. BpemeHHas npoTUBOKOPPO3UOH-
Has 3awmTa nsgenuin. Obume Tpedoanug

FOCT 356 — 80 ApmaTypa v fetanv Tpybonposogos. [laBneHus ycrosHble, NnpobHble u pabovuune. Paabl

FOCT 12997 ~ 84" Usgenus MCM. O6Wwue TeXHUYECKUE ycrnosus

[OCT 14192 ~ 96 MapkuposKa rpysos

FOCT 14254 — 96 (M3K 529-89) CTeneHu 3awuTsl, obecnevnpaemslie obonoykamu (Kog IP)

FTOCT 15150 — 69 MawuHbl, npubopsbl U Apyrve TexHudeckue usgenus. MicnonHeHus Ansa pasnuqHbiX
KNUMaTU4ECKUX paioHoB. KaTeropuu, ycrnoswus 3kcosyaTauuu, XpaHeHus v TPaHCnopTUPOBaHUA B 4acTu
BO3LENCTBUA KNUMATUYECKUX (DaKTOPOB BHELLHER cpeabt

FOCT 27883 — 88 Cpeacrea uamMepeHua 1 ynpasneHns TeXHONOrM4eckumu npoueccamn. HaaexHocTs.
OBuwue TpeboBaHUs U METOALI UCNLITAHUA

Mpumeuanue — lNpu NOMAb3OBAHUKM HACTORLUMM CTAHAAPTOM LenecoobpasHo NPoBEpUTL AENCTBUE CCbINoY-
HbIX CTaHAapToB B MHQOPMAUWOHHON cucTeme OBLLUero nonb3oBaHvs — Ha oduumansHoOM cante denepansHoro
areHTCTBa No TEXHUYECKOMY PEryfMpPOBaHMI0 U METPONOMMU B CETU MHTEPHET WK NO €XErofHo U3faBaeMoMy vHbop-
MaLMOHHOMY yKa3aTemno «HaunoHansHble CTaHAapThl», KOTOPbIN OnyGANKOBaH MO COCTOSHWIO HAa 1 AHBAaps Tekyluero
rofa, v No COOTBETCTBYIOWNM EXXEMECSYHO U3AABAEMbIM UH(DOPMALMOHHLIM yKa3aTensm, onybnvkoBaHHbIM B TEKyLLEM
rofy. ECnv ccbIfOYHbIA CTAHAAPT 3aMeHeH (M3MEHeH), TO NpU NONb30BaHUKM HACTOSLWMM CTaHAapTOM, CreayeT Pyko-
BOACTBOBATLCA 3AMEHAIOLLNM (M3MEHEHHBLIM) CTAHAAPTOM. ECMN CChINMOYHBIA CTAHAAPT OTMEHEH 6e3 3aMeHsb!, TO Nono-
XEHWE, B KOTOPOM AaHa CCbINka Ha Hero, NPUMEHSIETCH B YACTU, He 3aTParuealowen 3Ty CCbIfKy.

U3panne ocmunansHoe
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3 Tepmudbi n onpegeneHnsn

B HacTosuwemM cTaHgapTe NPUMEHEHb! crnegyoline TeEpMyHbl C COOTBETCTBYOLMMW onpedeneHnamu.

3.1 Tepmonpeobpa3oBaTens conpotuBneHus; TC: CpeAcTBO U3MEPEHUR TemnepaTtypsl, COCTosLLee
U3 OLHOTO WMNWU HECKOMbKUX TEPMOYYBCTBUTESbHbIX 31EMEHTOB COMPOTUBNEHUS U BHYTPEHHUX COEAVNHU-
TernbHbIX MPOBOACE, NOMELLEHHbBIX B FTEPMETUYHBIA 3aLWTHbIA KOPNYC, BHELLHUX KNEMM WK BbIBOAOB, NPeA-
HasHaYeHHbIX ANS NOAKMIOYERNS K U3MEpPUTENBHOMY Npnbopy.

fMipumeuvuaHnune —Bcocrae TC MOryT BXOAUTL KOHCTPYKTUBHO CBA3AHHBIE C HUM MOHTAXHbIE U KOMMYTaLUOH-
Hble CpeacTsa.

3.2 YyBCTBUTENbLHbLIA 31eMeHT TepMmonpeobpasoBaTtens conpoTuBnenusn; Y43: Peancrop, sbinon-
HEHHBIA U3 MEeTannM4yeckon NPOBONOKA UMW NAEHKN C BbIBOAAMYW ANA KPENNeHUs COoeAnHUTENbLHbIX poBO-
A0B, UMEILNA U3BECTHYIO 3aBUCUMMOCTb 3/1EKTPUYECKOro CONPOTUBEHUA OT TemneparTypbl U npeaHasHa-
YeHHbIA A4S UCroNb3oBaHus B TepMonpeobpasosaTensx CoNPoTUBIEHNUS.

3.3 3awmTHBLIN Kopnyc: KOHCTPYKTUBHBIA 3NeMeHT TepMonpeobpasosatens conpotusnexus, obecne-
YUBAIOLMA Ero MexaHu4yeckyrd NPOYHOCTb U YCTOMYMBOCTL K BO3LEWCTBUIO BHELIHEN cpelbl, Kak npasuno,
npeacTasnsowuii coboi 3aBapeHHyo ¢ O4HOW CTOPOHBLI MeTannuyueckyto Tpybky ¢ npucnocobneHuamn ans
MOHTaxa TepmonpeobpasoBaTeneil conpoTuenerHus unu 6es aTux npucnocobneHni.

3.4 AnvHa MOHTAXHOW YacTu TepmonpeoGpa3oBartens conpoTusnenus: [Ana tepmonpeobpasosa-
TENs CONPOTUBIEHUST C HENOABWKHLIM LUTYLIEPOM WNU hnaHuem — paccTosHue OT pabodero koHua 3awuT-
HOro Koprnyca A0 ONOPHOW NMOCKOCTYM WTyuepa unu dnadua, Ans tepmonpeobpas3oBartens conpoTuenesns
C NOABWXHBLIM LITYLEPOM unu cnaHueM, a Takke 6e3 wryuepa wnvn naHua — pacctosHue ot pabouero
KOHL@ 3al4MTHON apMaTypbl 4O rOMOBKY, a Mpv €e OTCYTCTBNK - 0 MECT 3a4eMKku BbIBOAOB MPOBOAHUKOB.

3.5 gnuHa norpyxaemMou yacTu TepMonpeobpasoBaTensa conpoTusnenua. MakcumanbHO BO3MOX-
Hast rnybuHa norpyxeHus TepmonpeoBpa3oBaTens CONpOTUBMAEHUSA B CPeAy Mpu TemnepaTtype BepxHero
npenena pabouyero guanasona 6e3 HapyweHns paboTocnocobHoCcT Tepmonpeodbpasosarens conpotusne-
HUSA.

Mpumeuvarnue —Ana TC C MOHTAXHBLIMW 31IEMEHTaMU ANUHA norpyxaemon Yactu TC paBHa ANVHE MOHTaX-
How yacTn TC.

3.6 MuHUManbHas rnybuHa norpyxeHust TepmonpeodbpasoBaTtens conpotuBnenus: [ nybuxa no-
rpyeHusi TepmonpecBpa3osartens ConpoTUBIIEHUA B cpedy C OAHOPOAHbIM pacnpejeneHvem temnepary-
pbl, TAKast YTO NpPU AanbHENLWEM NOTPYXEHUN NOKasaHus Tepmonpeodbpa3oBarensa ConpoTUBNERNS HE n3Me-
HawoTcA Bonee yeM Ha 1/5 gonycka COOTBETCTBYHOLIEro Knacca, conpoTusneHve Tepmonpeobpasosartens
CONPOTUBNEHWSA MPKU STOM OCTaETCA B ripeaenax Aonycka.

3.7 Arana3oH UlMepeHun TepmonpeobpazoBarens conpoTuBneHuUna: uana3ocH TemnepaTyp, B KO-
TOPOM BbINONHAETCA HOPMUPOBAHHAA B COOTBETCTBUM C HACTOALUM CTaHA4apTOM 3aBUCUMOCTb COMPOTKB-
nerus Tepmonpeobpaszoparens CONpOTUBIEHUS OT TemnepaTypbl B npejenax COOTBETCTBYLEro knacca
aonycka.

3.8 pabouuin AuMana3oH Temnepartyp TepmonpeobGpa3oBaTens conpoTuBneHun: [Juanason Temne-
paTyp, HaXoASWMIACK BHYTPU Anana3oHa U3MEPEHUA v pasHbll eMy, 8 npegenax KoToporo Uarotosure-
NeM yCTaHOBMEHbl NOKasaTenu HaleXHOoCTN TepmonpeobpasoBaTtens CONPOTUBNEHUSA.

3.9 HoMUHaNbHaA TemrepaTypa NPUMEHEHUA TepMmonpeobpasoBaTensa COMNPOTUBNEHUsA: Temne-
parypa akcnnyaTtauuu TepmonpeobpasoBarens CONpOTUBNEHWUA, AN KOTOPOW HOPMUPOBAHbLI NOKasatenu
HAOEXHOCTU U NOMTOBEYHOCTU.

MpumeyaHwue — HomuHanbHas Temnepatypa npumenenns TC mMmoxeT ObiTb yCTaHOBNEHA paBHOW
BepxHemy npegeny pabouvero gnanasoHa Temnepatyp TC u (Mnu) onpedeneHa Kak OOHO WU HECKOMbKO
Haubonee BepoATHbIX 3Ha4YeHWi BHYTpK paboyero AmanasoHa.

3.10 HoMuHanbHOe CONPOTUBNEHNe TepMonpeotpasoBaTena conporueneHus, Ry,, Om: Hopmupo-
BaHHOE U3roToBUTENEM conpoTueneHwe Tepmonpecbpasosatens conpotusneHus npu 0 °C, okpyrneHHoe
A0 Lienbix equHUL, yKkasaHHoe B ero MapKkMpoBKe U pekoMmeHgyemoe aAns seibopa us psaa: 10; 50; 100; 500,
1000 Owm.

3.11 HOMMHankLHasA cTaTuvyeckaa xapakTepucTuka; HCX: 3aBUCMMOCTbL COMPOTUBNEHUSI TepMonpe-
obpasosarens CONPOTUBNEHNS UMK YYBCTBUTENBHOrO 3MEMEeHTa OT TeMnepaTtypsl, paccyuTaHHas no dgop-
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Mynam, npusefeHHbIM B pasgene 5 ans TepmonpeOGpaaoBaTenﬂ COnpoTUBNEHNA UN YyBCTBUTENDBHOIO
3ANeMeHTa C KOHKPETHbIM 3HAYEeHWeEM Ro.

MpumeuyaHue — YcnosHoe 0603HaueHne HCX COCTOMT U3 3HAYEHNS HOMUHANBHOTO conpoTuenexus TC unu
U3 Rgu obosHauenus Tuna (tabnuua 1). Pycckoe ofo3HadeHWe Tuna npueoAnAT 3a 3HAYEHUEM HOMUWHEMNbLHOIo Conpo-
TUBMNEHUA, NaTUHCKoe 0B03HauYeHne — nNepes 3HavyeHueM HOMUHaNMbHoro conpotusnenus. Hanpumep: 100 1 osHavaeT
HCX ana nnatuHosoro TC (unn Y3) ¢ a = 0,00391 °C'n Ro = 100 Om; Pt 100 o3nauyaet HCX ans nnatuxosoro TC
(M 43) ¢ o = 0,00385 °C”' u Ro = 100 Om.

3.12 TemnepaTypHuI# K03 dULNEHT TepMonpeobpasoBaTensa CONPOTUBINEHUA o, °c™ Koathdu-

UMEeHT, onpeaenaemsin No hopmyne , — _Ru_»u_—ﬁL rae Rigo, Ro— 3Ha4YeHUsa ConpoTuBReHna TepMonpe-
R, -100°C

oBpa3zosaTens CONPOTMBIIEHNS MO HOMWHANBLHOW CTATUYECKOR XxapakTepucTuke cooTeeTcTaerHo npu 100 °C

v 0 °C, v okpyrnsemoid 4O NATOro 3HaKa Nocne 3ansiTon.

3.13 ponyck: MakcuMansHO JONYCTUMOE OTKIIOHEHUE OT HOMWHANbLHOW CTaTUHECKOW XapaKTepUCTUKM,
Bblpa}eHHoe B rpagycax Lienbcus.

3.14 aneKTpUYeCKoe CONPOTUBMEHUE U3oNALUKU TepMmonpeobpasoBaTens CONPOTUBNEHUA. Jrek-
TPU4YECKOE COMPOTMBNEHME MEXAY BHELWHWMWU BbiBOAaMW TepmMonpeobpasoBarens COnpoTUBMEHUs U 3a-
WWTHLIM KOPMYCOM, a TaKkKe Mexay Lensmv Tepmonpeobpasosartenst conpoTuBieHus ¢ Asyms unu Gonee
YYBCTBUTENbHLIMU 3IEMEHTAMK NMPU KOMHATHOW UAW APYrof 3agaHHoW TeMnepartype, uamepsaemoe npu 3a-
A2HHOM UCMbITATENBHOM HANPAXEHUU.

3.15 aneKkrpuveckKas NPOYHOCThL U30NAUUKM TepMonpeobpa3oBaTefnis CONPOTUBNEHUA. Hanpsxe-
HWe Mexay BbIBOAAMU U KOPNycoM TepmonpeobpasoBatens CONPOTUBAEHUS (Unu, B Cnyvae ecnu Tepmo-
npeobpa3osaTent UMEET HECKOMNBKO YYBCTBUTENbHbLIX SNEMEHTOB, TAKXKE U MEXAy LUensMmn 4ysCTBUTENLHO-
ro anemeHTa), KOTOpoe TepmonpeobpasoBaTent CONPOTUBIEHUS MOXET BbilepxaTb 6e3 nospexaeHus B
TEYEHNe 3a4aHHOrO BpeMeHu.

3.16 camoHarpes TepMonpeobpasoBaTensa conpoTusneHun: osbilieHne TeEMNePaTypbl TepMmonpe-
obpaszoBaTens CoNpoOTUBINEHVS, BbI3BAHHOE HAarpeBOM YyBCTBUTENBHOMO 3N1eMEHTa U3MEPUTENbHbLIM TOKOM.

3.17 MakcumarbHbli U3MepUTENbLHbIW TOK. VamepuTenbHbif TOK, BbI3bIBAIOWUA CamoHarpes TEPMO-
npeoBpaszoBatens CONPOTUBNEHUSA, He npesblaowmi 20 % Aonycka COOTBETCTBYHOLIEro Knacca u He npu-
BOAALWMIA K BbIXOAY NOKasaHwui TepMonpeobpa3sosarerns CONpoTUBNEHUS 3a Npeaens! Aonycka.

3.18 Bpems Tepmuyeckon peakuun. Bpems, koTopoe TpebyeTca Ans U3MEHEHUA MOKa3aHuit Tepmo-
npeocBpasoBaTenst CONPOTUBNEHUA Ha ONPEAENEHHbIA NPOLEHT NONHOrO U3MEHEHUS NPpW CTYNEeHYaTOM n3-
MEHEHWUW TEMNEPATYPLI Cpeabl.

3.19 TepMoanekTpuyeckun apd ekt SPdeKT BO3HMKHOBEHUR TEPMOINEKTPOABMXKYLLER CuNbl B 73-
MEPUTENbHOW Lenu TepmonpeoBpasoBaTtena COnpoOTUMBIEHUS B YCNOBUSAX TemrepaTypHbiX rpajuMeHToB
BCIEACTBUE UCNONb30BAHWA PA3NUYHBIX METANMOB U UX HEOAHOPOAHOCTU.

3.20 rucrepesuc: PasHocTe nokasaHui Tepmonpeobpasosatens conpoTUSNEHUA NpU OAHOR W TOR xe
TeMnepartype, NosyYeHHbIX B TeMrepaTypHbIX UMKNaxX Npy Harpese n oxnaxiesun TepmonpeobpasosaTtens
COMPOTUBINEHUS.

4 Knaccudukauus

Tunbl TC » U3, Ha KoTopbie pacnpocTpaHseTcs HacToAWMA cTanaapT, npuBeaeHb: B Tabnvye 1.

Tabnunya 1 — OBo3HavyeHns TUNa, TeMnepaTypHeie KO3MMUUMEHTH! W KNacchl gonycka TepMonpeobpaso-
BaTenewn CornpoTUBIIEHUS K YYBCTBUTENbLHBIX 31EMEHTOB

0O603Ha- Knacc gonycka
Tun TC yeHue a, °C” 48 NPOBONOYHbLIX |  ANS NIEHOYHbIX TC
Tvna TC 43 Ste) AR
WO0.1,W0.15 W F 0.1, F0.15,
MnaTtuHosbii ot 0.00385 0.3, W06 FO03,F06 AM A B C
! 0,00391 AA A B, C AA A B C AA A B, C
MeaHbI M 0,00428 A B, C - A B C
Hukenesbii H 0,00617 C - C

(8]
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5 HomuHanbHaA cTaTnyeckas xapakKTepucTvuka u Knacckl gonycka

5.1 MeTponormyeckme xapakTepuCTUKW, HOPMUPYEMble COrfiacHO HAacTosleMmy cTanaapTy, pacnpo-
CTpaHaTea Ha Y3 TC mnpu NOAKNOYEHUU HEMOCPEACTBEHHO K UX BbiBoaam v Ha TC npu noakmoverun K
KNemMmaM rofioBKM B COOTBETCTBUMW C yKa3aHHOM usroToBuTenemM cxemoi. Ecnn na kopnyce TC ¢ asyxnpo-
BOJHO! CXEMOM yKasaHO 3HA4YEHUE COMPOTUBIEHWNS BHYTPEHHUX NPOBOAOB, TO OHO AQIMKHO ObiTh BLIMTEHO
13 3HaYEHUS M3MEePEHHOTo conpoTuenerus TC.

Mpumedanne — punogknodenun aByxnpoBoAHOro TC K U3MepuUTeNbHON YCTAHOBKE C NOMOLLbLIO ABYX CO-
eANHUTENBHBLIX NPOBOAOB WX COMPOTUBNEHUE BXOAUT B COCTAB M3MEPEHHoro conpatvsnerus TC 1 gonxHo OuiTe Bbi-
YTEHO U3 PE3ynbTaTa U3MepeHus.

5.2 ®opmynbl Ans pacuyeTa HOMMHANbLHOW CTaTUYECKOW XapaKTepUCTUKN

HCX TC n Y3 B npefenax AnanasoHa U3MeEpPEeHWi paccyMThiBatoT No cneayrwimM hopmMynam:
5.2.1 NnatnHossle TC 1 Y3, a = 0,00385 °C”

Ans avanasoHa uamepernit ot muxyc 200 °C ao 0 °C:

R.= Ro[1 + At + BE + C(t— 100 °C) t’] (1)
Ons puanasona uamepennit ot 0 °C go 850 °C .
Ri= Ro(1 + At + BY), (2)

rae Ry— conpoTtuenenune TC, Om, npu Temnepartype t, °C,
Ry — HOMUHanbHoe conpotusnexnve TC, Om, npu Temnepatype 0 °C.
3HauyeHUst NOCTOSIHHLIX CReayloLme:
A =3,9083 - 102 °C™:
B=-5775- 107 °C%
C=-4183 10" °C*
5.2.2 MnatuHoBble TC u 43, o = 0,00391 °C™
Ans guanasoHa uamepeHuit ot Munyc 200 °C o 0 °C:

Ri= Ro[1 + At + BE + C(t—100 °C) °]. (3)
[ns ananasoxa namepennin ot 0 °C po 850 °C:
Ri= Ro(1 + At + BE), (4)

rae R; — conpoTtusnenne TC, Om, npn TemnepaTtype t, °C,
Ro— HOMuHanbHoe conpotusnerune TC, Om, npu Temnepatype 0 °C.
3HaueHns MOCTOSHHBIX creayowue:
A=39690-10°°C’;
B=-5841 107 °C*?
C=-4,330 - 102 °C™*.
5.2.3 MegHbie TC u 43, o. = 0,00428 °oc”
Ons ananasona nameperuit ot muHyc 180 °C go 0 °C:

Ri= Ro[1 + At + Bt(t+6,7 °C) + Ct3]. (5)
Ans avanasona namepenmnit ot 0 °C go 200 °C:
Ri= Ro[1 + At], (6)

rae Ry — conpotusnenune TC, Om, npu Temnepartype t, °C;
Ry~ HomuHansHoe conpetusnenne TC, Om, npun Temnepatype 0 °C.
3Ha4eHWsl NOCTOSHHBLIX CNeayone:
A=428 10°°C";
B=-62032-10" °C*%
C=8,5154 - 107"°°C?,
5.2.4 Hukenesbie TC u Y3, a = 0,00617 °C™
Ons guanasona uamepenuin ot muHyc 60 °C ao nntoc 100 °C -

Ry = Ro(1 + At + BY). (7)
Ina ananasoda uamepenunin ot 100 °C go 180 °C .
Ri= Ro[1 + At + BY + C(t - 100°C) ¥], (8)

roe R, — conpoTtusfiernue TC, Om, npu temnepatype t °C;
Ro— HOMuHanbHoe conpotusnenue TC, Om, npy Temnepatype 0 °C.
3Ha4YeHUsa NOCTOAHHBIX cnegyowme:
A=54963 - 10°°C";
B=6,7556 - 10°°C?%
C=9,2004 - 10°°C?>,
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5.3 B npunoxeruu A npeacrasneHbl Tabnuusl HCX, paccuntanHbie No NPUBELEHHDBIM Bblle ypaBHEHW-
am ons TC, uMeowmx HomuHansHoe conpotusnernue Ry npu 0 °C, pasHoe 100 Om. [nsa TC, umelowux
HOMUWHAaNbHOE ConpoTUBneHne Ry, oTnryHoe ot 100 OM, TabnuuHble 3HaveHns HCX moryT BeiTb paccuuta-
Hbl 110 hopMmyne

Rncx (t) = R'raﬁ (t) R0/1 OO, (9)
rae R () — 3HaueHue conpoTtusnenus TC no HCX npy Temnepatype t, °C;

R:a6 — 3HaueHue conpotusnenus no tabnuuam A.1 — A5 npunoxerus A (HCX ana Ry = 100 Om) npu
TemnepaTtype ¢, °C,

Ro— HoMuHanbHoe conpoTuenexnue TC npu Temnepatype 0 °C.

NMpumeyanne — B npunoxeHuu b npuseneHbl ypaeHeHus, obpathbie HCX, Ansi TOMHOrG unn npubnvikeH-
HOro pacyeTa 3HavyeHuss TemnepaTypbl No conpoTtusneHwio TC.

5.4 C uenbio NosbICUTb TOHHOCTL TC MOXET ObiTb BbINONHEHA ero nHAMBWAyanbHas rpagyuposka ¢ no-
NyYeHUEM UHAMBUAYANbHbLIX KOIMMDULUMEHTOB 3aBUCUMOCTY CONPOTMBNEHUA OT TeMnepartypbl. MeToabl UH-
AVBUAYanbHOW rPagyvupoBKU U anbTepHATUBHbIE UHTEPNONALNOHHbIE YpaBHEHWs! HacTosALWMA CTaHAapT He
paccmartpvsaert.

5.5 Knaccbl gonycka

Jonyckn, COOTBETCTBYIOLUNE Knaccam Jonycka no knaccudwkauum tabnuupl 1, v AvanasoHbl namepe-
Huin ana TC u Y3 npuseneHbl B Tabnuue 2. [aHHbie JONYCKW 4OMXHbLI ObiTe BbinonHeHbl Ana TC n Y3 ¢
NobbIM HOMUHANbLHBIM 3HAYEHUEM COMPOTUBNEHUS.

Tabnuua 2 — Knacce! fonycka v guanasoHbt namepeHnin 4na TepmonpeobpasoBaTeneil CoNpoTUBIIEHNS ¢
YYBCTBUTEMbHbIX 3N1IEMEHTOB

[vanagoH usmepenuin, °C
Knacc fo- [MnaTtnHosbl
veKa Aonyck, °C TC, 43 Mepatbia TC, HvkeneBbll
y MpoBONOYHbIRA MneHoYHbIA 43 TC, U3
RIC) SIC)
AA
W 0.1 +(0,1+0,0017 | t)) OT1-50 go +250 | OT 0 no +150 i i
FO0.1
A
OT1-100 po O1-30 o O1-50 po
W 0.15 +(0,15+ 0,002 | t]) +450 +300 +120 )
F0.15
B
W 0.3 £(0,3+0,005t]) |Or-196a0+660 | ©O7 20480 Ot -50 Ao ;
+500 +200
F 0.3
C
OT-196 no OT1-50 go Ot -180 pno Ot1-60 po
Wo6 +(06+0,01[¢t)) +660 +600 +200 +180
FO06
MpumevaHne — |t|-abconoTHoe 3HaqeHne TemnepaTypbl, °C, 6e3 yyeTa 3Haka.

5.6 [onycku TC n Y3 no conpotusneHuno npu TemnepaTtype t nonyvarT YMHOXEHUEM [OMYCKOB U3
Tabnuuel 2 Ha kKO3IPPULMEHT YyscTBUTenbHoCcT dR/dE, OM/°C, npu Temnepatype f, ONpefeneHHbiR No UH-
TEPNoNsAUMOHHBIM ypasHernuam 5.2, [Ina npumepa B Tabnuue 3 npusBedeHsl AONYCKU MO CONPOTUBNEHWIO
nnatvwHoBoro TC HomuHanbHbiM conpoTuenednem 100 Om npu temnepatypax 0 °C 1 100 °C.

Tabnuuya 3 — Donycku nq COMNPOTUBAEHWK MNaTUHOBOrO TepmonpeobpasosaTens COMpOTUBNEHUA (o =
0,00391 °C"") HoMmuHaneHbIM conpoTuerieknem 100 Om

Jonyck,
Knacc Om
aonycka npn 0 °C npu 100 °C

AA + 0,04 +0,10
A + 0,06 +0,13
B 0,12 £ 0,31
C +0.24 + 0,62
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5.7 Donyckn ans nnatuHosbix TC Npu TemnepaTypax BHe AnanasoHa M3MepeHwit, ykasarnHoro B tabnu-
Le 2, [OMKHbI BblTb YCTaHOBNEHbI TEXHUYECKUMMN AOKyMEHTaMN Ha TC KOHKPETHOro tvna.

5.8 Ons nnatuHosbix TC, TpeBoBaHus K TOYHOCTU KOTOPbIX OTNNYHLI OT TpeboBaHW HACTOSLLEro
cTaHaapTa v YyCTAaHOBNEHb! B TEXHUYECKUX AOKYMeHTax Ha TC KOHKPEeTHOro Tuna, pekoMeHAyeTcs xkiacchl
AOMycKa U AnanasoHbl HOPMUPOBATL, ONWPAasch Ha Aonyck knacca B. Hanpumep, «1/5 B, gnanaszoHd 0/100»
o3HavaeT ponyck + (0,06 °C + 0,001 | t|) B gmanasoxe Temnepatypsl oT 0 °C go 100 °C.

6 OcHoBHEIe TexHuuYeckue TpeboBaHus

6.1 MakcuManbHbiA M3MEpPUTESIbHbIW TOK

N3mepuTensHbIA TOK AOMKEH BbiTh Takum, YTobbl camoHarpes TC He npueoaun K Bbixody TC 3a npe-
densl gonycka. MNoebiwerne conpotuenenna TC, oBycrnosneHHoe camoHarpesom, He LOMKHO Npesblliath
20 % ponycka. B yensx nocTosHHOro Toka ans TC HOMUHanbHbiM conpotusneruem 100 Om pekomeHgyerT-
Cs1 UCNONb30BaTh TOK 1 MA Uiy MeHee.

6.2 CxeMbl COeAMHEHKA BHYTPEHHUX MPOBOAOB

CxeMbi COeANHEHVS BHYTPEHHWUX NPOBOAOB JOMXHbI COOTBETCTBOBATL NOKa3aHHbIM Ha pucyHke 1. [Ana
TC knaccos AA U A He AOMYCKAETCs UCNONb30BaHue LBYXNPOBOAHOW cxeMbl. Mapkuposka BbiBOAOB U
KNemm JOIKHA NO3BOMNATL OAHO3HAYHO UAEHTUDULNPOBATL CXeMY coenHerus n uucno Y3. Ecnu nposoja
UAESHTUDUUMPYIOT UBETOM, TO PEKOMEHRYETCS! UCNONbL30BaThL LBETA, YKazaHHbie Ha pucyHke 1 unn 6nuskne
K HuMm. [lonyckaoTcs Takke Apyrue cnocobbl MapKupoBKU BbIBOAOB.

Mpumedanns

1 Mpw n3rotoenenun TC ¢ ABYXNPOBOAHOW CxeMoW cneayeT obecneuvTk, 4ToObl CONPOTUBNEHWE BHYTPEHHUX MPO-
soaos TC we npeBbiwanc 0,1 % HoMuHanbHoro conportusnennsa TC npn 0 °C.

2 KoHcTpykuma TC gomKHa NO3BOAATL UCNOSb30BaTL €ro B LENSAX NOCTOSHHOMO TOKA U NePEMEHHOT0 C 4acToTon A0
100 l'y.

Yucno Y3 [ByxnpoBoaHan cxema TpexnpoBogHaa cxema YeTblpexnpoBogHas cxema
o KpacHbii
KpacHblii KpacHetit KpacHblit
KpacHbiit
| S Eenuii —————— Eenuiii
benbin
o . KpacHbliit
npacHbi KpacHbiit
KpacHblit KpacHbii
e v e
2 s }
- enTbii
SKenThI ‘Eﬁ'——membm SKenThli
YepHbin 5
YepHblit 3
YepHbii HepHbin
YepHbiit

PucyHok 1 — CxeMbl coeAnHEHNA BHYTPEHHUX NPpOBOAOB
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6.3 AneKkrpuyeckoe CONpPoOTUBNEHUE U3ONALUKN Tepmonpeobpa3zoBartesnen CONpPoTUBNEHNSA

3HauYeHne 3NeKTPUYECKOro CoNpoTUBNEHns usonayuu TC Npu pasnuyHbix TeMnepaTypax A0MKHO BbiTb
HE MeHee 3Ha4YeHWN, ykasaHHbix B Tabnuue 4. M3MepeHust Npyu KOMHaTHbIX TemnepaTtypax AOIKHb! ObiTe
nposeseHbi NpU HanpshxeHun noctosiHHoro Toka 100 B, npu noebileHHbIX TemnepaTypax - oT 10 go 50 B.

Tabnuua 4 — SNeKTPUYECKOe CONMPOTUBIIEHVE M3CNALMMK TepMonpeobpasosaTenei cConpoTUBNEHNA

[nanaaoH TemnepaTyp, °C DNeKTpUYeckoe ConpoTuBnerne
nsonsayum, MOm
16-35 100
100 - 250 20
251 - 450 2
451 - 650 0,5
651 - 850 0,2

6.4 TepmoaneKkTpuyecknin apdeKkT

TepmoanexkTpogswxywan cuna (TOAC) Ha ebiBofax TC npu MakcuMansHOK TemnepaType gnana3oha
U3MEPEHUH N MaKCUMATbHOM U3MEPUTENLHOM TOKE He A0MKHa NPUBOANTSL K Bbixogy TC 13 knacca gonycka
npu AByX HanpaBneHnsx Toka B uaMepuTenbHon uenu TC.

6.5 CTabunNbHOCTL YyBCTBUTENIbHbIX 3/1IeMEHTOB U TepMonpeobpaszoBaTene CONPOTUBNEHUA

6.5.1 Nocne Bbiaepkku Y3 npu TemnepaTtype BepxHero npegena pabodero gnanasoHa Temneparyp B
Tevenune 1000 4 conpoTusnenne Y3 npu 0 °C ROMKHO OCTaBaTbCa B npefesax A0oNyCcka COOTBETCTBYOLIEro
Knacca.

6.5.2 MNocne Bblgepxkn TC npu TemnepaType BEpXHEro npeaena paboyero gnanasoHa Temneparyp 8
TeueHne 250 4 conpoTtuenerne TC npy 0 °C JOMKHO OCTaBaTthCs B Npefdenax Aonycka COOTBETCTBYHOLIEro
knacca. ConpoTuesnexve nsonauuy TC 4oMKHO COOTBETCTBOBaTh Tpebosanmuam 6.3.

Mpumevanus

1 Bpems nposepku ctabunbHocTy 250 4 ycTaHasnmeaoT Tonbko ans TC, YO KoTopbix npeaBaputensHo Bbinu mc-
NblTaHbl HA cTabuneHOCTL B TeweHue 1000 y.

2 [Ana TC, npegHasHadyeHHbIx gNA ANUTENLHOTO Ucrnonb3oBakna 6e3 nosepkn, u ana TC, yctaHaBnuBaeMbIX Ha
0cob0o BaxHbix 0ObekTax, TpeboBaHna K cTabuNbHOCTU AOMKHLI ObiTb MOBLIWEHL!, BPEMS TEMNePaTyPHOW BblAEPXKMA
npu BepxHeM npeaene paboyero guanascHa TemnepaTyp AO/MKHO ObiTh yBenuyeHo. [laHHble TpeboBauus AOMXHbI
ObITb yCTEHOBIEHBI TEXHUYECKUMU OOKYMEHTaMu Ha TC KOHKPETHbIX TUMOB.

6.6 YcTonumBocTb TepMmonpeobpa3oBaTenein CONPOTUBIEHNA K LMKITUYECKOMY U3MEHEHUIO TeM-
nepaTypbl

Mocne 10 unknoB MameHeHns Temnepatypbl TC OT BepxHero 40 HWkHero npegena paboyero guanaso-
Ha conpoTtusnenue npu 0 °C AOMKHO OCTaBaTteCs B nNpeaenax 4onycka COOTBETCTBYIOWEro knacca.

Mpumeyanue —[na TC, npegHaszHadeHHbIX Ans paboThi B ycnosusx ObiCTPOMEHSIOWENRCA TeMNepaTypsbl, ¥
ana TC, yctaxnasnuBaeMbix Ha 0cobo BaxHbIX 06bekTax, TpeboBanmns K yCTORUNBOCTY K TEMNEPATYPHbLIM LMKIaM 4OMK-
Hbl BbITb NOBLILEHbI, YACNO LMKNOB A0SMKHO BbiTh yBenuueHo. [aHHble TpebosaHua A0MKHBLI BbiTh YCTAHOBNEHbI TEXHU-
YEeCKUMK foKyMeHTamu Ha TC KOHKpeTHbIX TUNOB.

6.7 N'uctepesunc

3HaveHus conpotusneHns TC, UBMEPEHHBIE B OAHOW 1 TOW Xe TemnepaTypHOn TOUKE, COOTBETCTBYIO-
wen 2 paboyero ananasoHa B yCnoBuax Harpesa u oxnamzaeHus TC OT BEpXHEro Ao HWKHero npegena pa-
Bovero guanasoHa, AoMKHbl OCTaBaThCA B Npeaenax Aonycka COOTBETCTBYOLIEro Knaccea.

6.8 Bpemsa TepMUYECKON peakumu

TpeboBaHWA K BpEMEHU TEPMUYECKON peakuumn AOMKHbI BbiTh yCTaHOBNEHb! TEXHUYECKUMU [OKYMEH-
Tamu Ha TC KOHKpeTHbIX TUNOoB. NS HOPMUPOBAHWS BPEMEHW TEPMUYECKON peakuun Heobxoaumo ykasaTb
napamMeTpbl cpeabl (Kak npasuno, BoAa W BO3ayX), 3a4aTh NPOLEHT MOMHOro U3mMeHeHust nokasaHui TC (pe-
xomerayetca 10 %, 50 %, 63,2 % wnu 90 %) v yka3aTb CKOpPOCTb NOTOKa (pekomeHayeTtcs oT 0,1 go 1 m/c B
BoAae, Bonee 3 M/c Ha BO3ayxe).

6.9 dnekTpuyeckas NPOYHOCTb U3OMNALUMU

TC pomxker 6e3 nosBpexaeHW BblAEPXKWBATL B TedeHUe 1 MUH CUHYCOMAANbLHOE NEpPeMEHHoe Hamnpsi-
weHve 250 B vyactoton 50 My, TC ans HaseMHOro v BOAHOrO TpaHcnopTta AomkeH 6e3 noBpexaeHuin Bbl-
LepxuBaTb B Te4HeHUe 1 MUH CUHycouaanbHoe nepemeHHoe Hanpsxenue 500 B wactoton 50 MNu. B TexHu-
YeCcKnx 4okymeHtax Ha TC pomkeH ObiTh yKazaH MakCMManbHbI TOK YTEUKM.



FOCT 6651-2009

6.10 NlepMEeTUYHOCTL U NPOYHOCTL 3aWUTHOTO Kopnyca

6.10.1 3aWuTHLIA Kopnyc TC AOMKeH BbILEPXUBATEL UCNbITAHVE HA FEPMETUYHOCTL ¥ NPOYHOCTL NPOOG-
HbIM AaBNEHWEM, 3HAUEHUE KOTOPOro ChneayeT BoibupaTts B cooTBeTCTBUM ¢ Tpebosadusmu FTOCT 356.

6.10.2 LienoCTHOCTb 3alUWTHOFO Kopnyca TepmonpeobpazosaTtens v repMeTu4HOCTb CBapHbIX WBOB MO-
ryT ObiTh JOMNOMHUTENbLHO NPOBEPEeHbl N0 METOAMUKE, aHaNOrnyHoOW NnpuseaerHon B MOK 1515 [3].

6.11 Mo yCTOR4YMBOCTM K BO3AEWCTBUIO TEMNEPATYPbI U BNAXHOCTH OKPYXAOLLEA Cpeabl, K BuOpaumam,
MEXaHWYECKUM BO3OERCTBUAM, MO YCTOUUMBOCTU B TPAHCINOPTHOR Tape K BO3AEHCTRIIQ TPACKU, TemnepaTy-
pbl v NoBbIWEHHOW BRaxHocTu TC gomkHbl cooTeetctaoBath [OCT 12997 Ana 3aaBneHHON rpynnbl ucnon-
HeHust. MNocne venbiTanuin gorked BbiTb NPOBEAEH NOBTOPHLIW KOHTPONb TPeboBaHU! K CONPOTUBMEHWIO
Tepmonpeobpasosarens npu temneparype 0 °C 1 K CONPOTUBNEHNIO N30NALUN.

6.12 TpeboBaHus K B3PbIBO- U UCKPOBE30NACHOCTN AOMKHLI COOTBETCTBOBATL [4] 1 [5] 1 BbITb yCTaHoB-
NeHbl TEXHUYECKUMU LoKyMeHTaMu Ha TC KOHKPETHbIX TUNOB.

6.13 TpeboBaHus K 3alnTe OT BO3AENCTBUS arpeccuBHbIX Cpef AOMKHbI BbiTe YCTaHOBMEHbL! TEXHUYE-
CKMMU JoKyMeHTaMy Ha TC KOHKpEeTHbIX TUMNOB.

6.14 [nuny MoHTaxHoM yactTu TC pekomeHayeTcs BbibupaTh u3 pspa: 10, 16, 20, 25, 32, 40, 50, 60,
80, 100, 120, 160, 200, 250, 320, 400, 500, 830, 800, 1000, 1250, 1600, 2000, 2500, 3150 mm. [Npeanoytu-
TenbHble AMameTpbl MEeTanNIUYeckoro kopnyca repmonpeobpasosartens - oT 3 Ao 12 mm. Jonyck ans gna-
MeTpa CTanbHOro 3auuTHoro kopnyca — ot £ 0,1 go + 0,3 mm fo [6].

6.15 OnvHa norpyxaemoin yactu TC ans TC 6e3 MOHTaXHbIX npucnocobnexuit AomxHa ObiTh yeTaHos-
NeHa V3roToBuUTeNeM ¥ NPUBEAESHa B TexHU4Yeckux aokymeHTax Ha TC. [InuHa norpyxaemon yactv TC ¢
MOHTEXHbIMU 3NEMEHTAMU paBHA AfMHE MOHTAXHON yactu TC.

6.16 MunumansHas rnybuna norpyxerus TC npu Temnepatype 0 °C 1 Hapy}HOW KOMHATHOW Temnepa-
Type AoskHa BbiTb YyCTAHOBNEHA TEXHUYECKUMU AoKyMeHTamu Ha TC. [ononsuTernibHO B COOTBETCTBUM C
TEXHUYECKUMU AOKyMeHTaMu Ha TC mMoxeT ObiTb HOPMUPOBaHa MWHUManbHas rnybuHa norpyxeHua npu
pa3nuyHbix TeMNepaTypax Cpefbl U CKOPOCTHX MOTOKA.

8.17 TpeboBaHUs K HAAEXHOCTU 1 KpuTepuu oTkasos No FOCT 27883 fomxHbl BbITb YCTAHOBNEHL! TeX-
HUYECKUMU SOKYMEHTaMM Ha TC KOHKPETHbIX TUNOB NPYU HOMMHANLHOW TeMnepaType NPUMeHeHUs.

6.18 Bnaro- 1 nbinesawmieHHoCTb 3aUMTHOro Kopnyca aonxHa ObiTe HOPMUPOBAHa B COOTBETCTBUN C
[OCT 14254. B TexHuyeckux 4OKymeHTax fomkeH ObiTb npuBegeH kog IP Tepmonpeobpasosarens.

7 Buabl ucnbiTaHU U NpaBuna npuemMKku

7.1 UcnbiTanua gnsa tenen yTeepXaeHun Tuna repmonpeotpasoBaTesied COnpoTuBiieHus

WecnbiTadua npoBoAAT B COOTBETCTBUM C fipasunamMu na metponoruu MNP 50.2.009 [7] Ha Heckonbkwx,
HO He MeHee uyeM Tpex obpasuyax TC. MepeveHb obBa3aTenbHbIX UCNbITAHUA NpuseeH B Tabnuue 5. lNpo-
rpaMma ucnbiTasnin moxeT BbiTh LONOMHEHa UCMBITAaHUAMY Ha COOTBETCTBUE TEXHWYECKUM TpeboBaHUsM,
cneuncpmnyeckum ansa TC KOHKPETHOro Tuna.

7.2 NpueMo-cAaTOUHbIe UCTILITAHUA

Obvem, cocTas U NocnefoBaTenb,HOCTb UCNBITAHWA, BUA KOHTPONS (CNAOWHON, BEIBOPOYHLIA), Nnpasuna
NpUeMKW, NepeYeHb KOHTPONUPYEMbIX XaPaKTEPUCTUK AOMKHLI ObiTh YCTaHOBMNEHbB! TEXHUYECKUMU AOKYMEH-
Tamu Ha TC. MNepeyerHb HEOBXoAUMbIX UCNBITAHUA ANS Kaxaoro obpasua TC, no3sonAniUvX Knaccuduym-
poBaTh Ero Kak COOTBETCTBYIOWMIA HACTOAWEMY CTaH4ApTY, NpuseaeH 8 Tabnuue 5.

7.3 Nosepka Tepmonpeobpa3zoBarenein CONPOTURMEHUA

OBvem 1 NocrnegoBaTenbHOCTL NEPBUYHON Y nepuognyeckon nosepox TC yCTaHaenvBakwT B COOTBET-
cteumn ¢ FOCT 8.461. lMepBUYHYIO NOBEPKY, OCYLLUECTBAAEMYIO akKpPEAUTOBAHHOK METPONOruYeCcKon ChyxX-
BoW U3roToBWUTENS, COBMEWAT C NPUEMO-CAATOMHLIMU UChbITaHWAMU. [Mepedyerb 0Ba3aTenbHblX KORTPO-
nupyembix napameTpos npueeaeH B Tabnuue 5.
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Tabnuua 5 — XapakTepucTuku, KOHTPOMUPYEMBIE NPU NPOBEASHUW UCNbITaHWA PasNUYHbLIX BUAOB

Myxkr ObasaTenbHOCTb KOHTPONA
Pasgen,
AVHKT HacTosLe- npy UCObITaHUAX
y rocranfap- x
HacTosa- © = 0
Ta (MeTo- , = = b a
HaumeHoBaHWe xapakTepUCTHKKX wero & = x )
avka) vnm o F , D < m
cTaHgap- 0 x oz Fogo
obosHave- E s s 3 T OoCE
Ta (Tpe- >z o2 D=
HWe CTaH- x O S m© a o ’g
BosaHus) c o RN TR
aapta 5% cgF| f2%§
BrewHue pedekTbl, MapKupoBKa, KOMNNEKT- 9 i + + +
HOCTb 10
[abapuTHbie pasMepsl, Macca, NpAMONUHeNn- 6.14 ; + + _
HOCTb Kopnyca 6.15
MuHumanbras rnybuHa norpyxeHuns 6.16 8.1 + - -
NYHOCTb M YHOCTb 3ALUWUTHOTO KOp-
['epMeTnyroC NPO4HOC u p 6.10 82 + + i
nyca
AnekTpru4eckoe CONPOTUBAEHNE N3ONALMK 6.3 8.3 + + +
TepMoaneKTpryeckuit adgexr 6.4 8.4 + - -
MakcumaneHbid n3MepuTenbHbI TOK 6.1 8.5 + - -
OtknoHenve ot HCX 5.5, 6.6 8.6 + + +
CrabuneHocTb 8.5 8.7 + - -
YCTONYMBOCTL K TEMMNEPATYPHbLIM LiMKNam 6.6 8.8 + - -
'uctepesnc 6.7 8.9 + - -
Bpems TepMuU4eCcKoOn peakyuu 6.8 8.10 + - -
JnekTpuyeckas NPO4HOCTL N30NSLMK 6.9 8.11 + - -
YCTONUMBOCTL K BO3AEWCTBUIO Temneparypbl u
BMaXXHOCTN OKpyxatowed cpeabt, K snbpaunsm, 6.11 rocT
MEXaHU4YECKUM BO3JENCTBUAM, YCTOWYUBOCTL B ' 12997 + - -
TPAHCNOPTHOW Tape K BO3AEUCTBUIO TPACKH,
TemnepaTypbl U NOBLILEHHON BNAXHOCTY
YpOoBEHb B3PbIBO3ALUMUTLI U MCKPO3ALUTHI 6.12 {4], [5] + - -
fOCT
HapexHocTb 6.17 + - -
AGHHO 27883
Bnaro- v nbinesawyuleHHOCTb 3aLWUTHOTO KOop- roCT
6.18 + - -
nyca 14254

Mpumedanne —

3HaK «+» yKasblBaeT Ha 00653aTENLHOCTL KOHTPONA XapakrepucTuki

8 MeToabi UcbITAHUN

8.1 MunumanbHas ranybuHa norpyxeHus

TC norpysarwT Ha MakCUMarbHO BO3MOXHYIO rMyBuHy (4nuHa MoHTaxHOW yacTu TC) B Hynesow Tep-
MOCTaT WNY KWAKOCTHBIA TEPMOCTAT, TeMnepaTypa 8 KOTOPOM yCTaHosneHa Ha 3Hadvexue (0 = 1) °C, nepe-
nag Temnepatypbl B pabodem npocTpaHcTBe 1o BepTukanu He 6onee + 0,1 °C, v NOAKMIOHAOT K M3IMeEpH-
TeNbHOW ycTaHoBKe. PerucTpupytoT conpoTtusnernne TC fo crabunusauum noxasaxuid. MegnernHo, yactamu
no 1 — 2 cm, usenekawT TC U3 TepMmocTarta 40 Tex Nop, NoKa CONPOTUBAEHME He NPeBbICUT TpebosaHua co-
oTBETCTBYOWeEro knacca. Nocne ussneyenuns kaxaon yactn TC Heobxoguma AOCTATOYHO ANKHHAN naysa,
yToBbl obecneunTh JOCTUXEHWe Tennosoro pasHoeecus TC U namepsemMoit cpeabl. [lanHas rnybunHa norpy-
KEHWSA, UBMEpeHHasn Mexay KOHUOM TC v noBepXHOCTLIO XWAKOCTW, npeAcTasnsieT cofoit MUHUMAENbLHYKO
rnyBvry norpyxeHusa ans trectupyemoro TC. OHa AormKkHa COOTBETCTBOBATL XapakTepucTnkam, ykasaHHbIM
B TEXHWYECKUX AOKYMeHTax Ha TC.

NpumMmedaHune — [JaHHas MeTOAMKA UCTIBITAHVA NpUMeERUMa K TC ¢ MUHUMAaNLHOW TNyBUHOR norpyxerus 6o-
nee 50 MM. MeToavka wcnbitadni TC ¢ MUHVManbHoi rmyBbuHoi norpyxeHus meHee 50 mm pgomxHa BeiTb npuseeHa B
TEXHUYECKMX AOKYMeHTax Ha TC KOHKpeTHoro tuna.

8.2 lepMeETUYHOCTL U NMPOYHOCTL 3aLUTHOrO Kopnyca
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McnbiTaHne Ha repMeTWYHOCTb M NPOYHOCTL 3alMTHOrO Kopryca cneayer nposoauTs fo cBopku TC
FMAPOCTATUMECKUM U BO3LYLUHBIM A3BNEHUEM, NMPUNOKEHHBIM U3BKE B TeveHue He menee 10 ¢. 3Hadenue
AaBnenus cneayet Boibynpath B cooTeeTcTBUY ¢ Tpebosanuamu TOCT 356. [lonyckaeTca NposBoAUTb UCMbI-
TaHve 3aWMTHOrO KOPNyca BHYTPEHHUM AaBneHuem. [1onofHUTENbHO repMeTUHHOCTL 3alMTHOrO Kopnyca
TC pexkomeHayeTcs ucnouiTeiBaTs Mo MeToauke, omcaHHon 8 M3K 61515 [3]. Mocne uenbitaHuit NPOBOAAT
NPOBEPKY 3MEKTPUYECKOrO COMPOTUBAEHNUS M3onaunn TC npu KOMHATHOW TemnepaTtype. 3HauyeHvwe anek-
TPUYECKOTO CONPOTUBNEHUS U30ONALMMN JOMKHO YA0BNETBOPATL Tpebosanusam 6.3

8.3 DnekTpuyeckoe conpoTUBIEHUE U30NAUUKN TepMonpeobpasoBaTenel CONPOTUBITEHUA

TC norpyxatoT B TEPMOCTaT UNU nedYb Npu TemnepaType BepxHero npenena paboyero puanasoHa Ha
rMyBuHY He MeHee MUHUManbHOUW ryBvHbI MOrpPYXeHUS U BbIAEPXKUBAIOT TaM He meHee 2 4. lNopaloT sanan-
Hoe uaMeputensHoe HanpsikeHne ot 10 go 50 B mexay coeanHeHHbiMn Mexay coboi sbiBofgaMK ¥ 3alinT-
HbiM Yexnom TC unv Mexny BHYTPEHHUMU, U30NMPOBAHHLIMK APYr OT Apyra uensmu. NpoBoasT namepexus
C NPAMOR U 0BPAaTHOW NOMAPHOCTHIO TOKA U (DUKCUPYIOT MUHUMaNbHOE 3HaveHne ConpoTuBNEeHna. Namepw-
TenbHbIA NPUBOP AOMKEH UMETb NOrpelwHoCTs He Bonee 5 % npu MUHUManNbHO AOMYCTUMOM 3HAYEHWN CO-
npoTUBNeHUs nsonauny. MNokasaxus cuumarT B TedeHne 10 ¢ nocne nogadv HanpsekeHua. Vicnoitanue co-
MPOTUBIIEHUSE U3ONALUUN NPYU KOMHATHbIX TeMnepaTypax NPOBOASRT aHanornyHo, Ho 6e3 norpyeHus B nedb,
Npu 3TOM MPUNOXEHHOE HanpsxeHue A0MKHO cocTaBnsaTe 100 B. Conpotuenexune usonauun TC AOMKHO
cooTBeTCTBOBaTL TpeboBaHusam 6.3.

8.4 TepmoanekTpuueckunt adpeKT

TC nomMellaioT 8 TEPMOCTAT MNU Nedb NpU TEMNepaType BEPXHEro npeaena guanasoHa usMeperui u
NOAKIKYAKT K N3MEPUTENbHON YCTaHOBKE. YCTaHaBNMBAKOT TOK B LMW, PaBHbIA MakCUMansHOMY namepu-
TenbHOMY Toky. TlogkntodatoT BbiBogbl TC k npubopy ana namepenvs TOAC. MeanexsHo nameHas rnyGuHy
NOrPYXEHUst OT MUHUMAaNbHOW TpeByemon rnybuHbl [0 MakcuMarbHO BO3MOXHOW Ha npakTuke rnyGuHbl
(ANVHa NOrpyaemMoit  yacTu), ukcupyoT rybuHy, Ha koTopo# HabnwaaeTcs makcumansHas TOAC. MMo-
MEYaT UCMOoNb3yeMble BbIBOAL!I U MPOBOAAT UCMbITAHWE NpY APYrov X xoMOuHauuu. PaccynThiBaT UaMe-
HeHue conpoTussienvs TC, cooTBeTCTBYOWEe U3MepeHHoMY 3Hadernio TOAC. 3To U3MEHEeHWe He AOMKHO
npusoauTb K BoixoAy TC U3 knacca gonycka.

n pnMmedaHune — ﬂonycxaeTcsl B [aHHbLIX UCMbITAHUAX HENOCPEACTBEHHO U3MepPATh CONPOTUBNEHUE TC npu
ABYX HaNpaBneHUAX TOKa. ConpoTuBneHne TC He [BOMKHO BbIXOAUTbL U3 4OMNYCKa COOTBETCTBYIOLEro Knacca.

8.5 MakcumanbHbIi U3MEPUTENbHbLINA TOK

[laHHoe vcnbiTaHWe NPOBOAAT B BOAE W HA BO3AyxXe WiW B OAHOK U3 3Tux cpef, ecnn TC npeaHasHadeH
K UCMONb30BaHUI0 TONBbKO B 4aHHOR cpeae.

8.5.1 UcnbiTalusa B BOOE

TC norpyxaiwT B T@pMOCTaT C UHTEHCUBHO NepemMeLLiMBaeMoi BOAOKH [ckopocTs noToka (0,4 + 0,05) m/c]
npw noctosHHoW Temnepatype oT 0 °C po 30 °C. iamepsioT 3HauYeHue CONpPOTUBIIEHUS NPK TOKe, 3HaYeHne
KOTOPOro He Gonee 3HaYeHWs TOKA, BbI3bIBAKOLLErO paccesHne MowHocTM Ha Y3 8 0,1 mBT. Yeenuunsaior
3HaueHue Toka B 2, 5 unn 10 pa3s B0 3HAYEHUA, Npyu KOTOPOM U3MEHEeHUe conpoTuenenns ByaeT pasHo 20 %
Aonycka (B To xe BpemMs conpoTtueneHne TC He JOMKHO BoIXOAUTL 3a npejensl gonycka). [lasHoe 3HadeHve
TOKa CYMTAOT MakcumarnbHO gonyctumeim Ans TC gaHHoro tuna. OHO AOMKHO COOTBETCTBOBATL YKa3aHHO-
My B Tpebosanusix usrotosutens. MOBTOPSIOT U3MEPEHUSt NPU NEPBOHAYAIbEHOM TOKE C Lienbio yoeanTses,
4TO Temneparypa TepmocTaTta He U3MeHunaco.

8.5.2 UcnbiTaHua B BO34YWHOM NOTOKe

WUcnblTanwsa cnedyeTt NPOBOAMTL B NOTOKE BO3Ayxa NpW NOCTOSIHHOW TemnepaType ckono 25 °C, ckopo-
CTV noTtoka B npegenax (3,0 £ 0,3) m/c, B TpyGe, guameTp KOTOpPOW NO KpalHewn mepe B Asa pasa Gorblie
pekomeHayemow rnybuHbl norpyxeHus TepmonpeoBpasosatens. Tpyba TakKe AOMmKHa HaxoOuTbCA npu
Temnepartype
25 °C, 4yToObi CHU3UTL Tennoobmer uanydeHunem. TC ycTanasnueatoT NEPNEHANKYNAPHO K NOTOKY BO3AYXa
1 NPOBOAAT uameperus no 8.5.1.

8.6 OTKNOHeHUe 3aBUCMMOCTU COTNPOTUBIIEHME — TeMNepaTypa TepMonpeobpa3oBaTenei conpo-
TUBMEHUA N 4YBCTBUTENbHbIX 3N1€MEHTOB OT HOMUHANbLHOMN CTaTU4ECKOW XapaKTepuCcTUKM

8.6.1 TC v Y3 BCEX TUNOB K KNACCOB AOMycka AOMXHbI BbiTh UCNbITAHB! NPW OGHOK TemnepaType B
Avanasone ot Muryc 5 °C go nmtoc 30 °C (npegnoytutenshas temnepartypa 0 °C). Vcneiradna nposBoasT
CMIMYEHMEM B TEpMOCTaTax C 3TanoHHbIM TC, NoBepKa KOTOPOro NpoBefeHa NyTeM Npsamoin uin onocpeno-
BaHHOW nepejadn pasmepa eguHnUbl TeMnepaTypbl OT rOCYAapCTBEHHOIO NEPBUYHOIO 3Tanoka.

OTtxnouenne conpotuenenns TC unn Y3 ot HCX no 5.2 (C yyeTom pacCluMperHoR HEoNnpeaeneHHoCTH
pesynsTarta U3MEPEHUA) He JOMXHO NpeBbilaTh AONyCka COOTBETCTByOWero knacca. OueHka Heonpefe-
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MeHHOCTU pesynbTaTa uaMepeHnit AomkHa ObiTh BbINOMHEHA corfiacHo PYkoBOACTBY NO BbIPAXKEHUKO He-
ONpeaeneHHoCTU B n3MepeHnun [8].

8.6.2 TC n Y3 knaccoe gonycka AA, A v B gomxHb! BbiTb UCNbITaHB! NO KpalHeh Mepe B 04HO Aonos-
HUTEMBHON TEMNEepPaTYPHON ToYKe, OTCTOALEN OT nNepeoi He MeHee Yem Ha 90 °C, nnubo npu TemnepaTtype,
COOTBETCTBYIOLLEN BEPXHEMY NpeAeny AvanasoHa uaMeperui (ecnv atoT npegen Hwke 100 °C). UcnbiTa-
HUSt NPOBOAAT aHanorvyHo 8.6.1 ¢ UCNONb3OBAHUEM XUAKOCTHBIX TEPMOCTaToB. [Ans AOCTUXEHUs Temnepa-
Typel B Ananasoxe oT 98 °C go 103 °C gonyckaeTcs Ucnonb3oBaHne NapoBOro TepMocTara, peanusytowlero
TOYKY KnneHnsa BoAbl.

8.6.3 TC 1 Y3 Bcex Knaccos AoNycka ¢ npeaenaMn auanasoHa wameperui sbitle nnoc 450 °C 1 Huxe
MuHyc 100 °C npu NpoBeaeHWM UCMbITaHWHA B Liensax yTBepXAeHUA Tuna AOMKHb! BbiTe nenbiTakbl fpyu Tem-
nepaTypax BEPXHEro U HWKHEro npefenos AnanasoHa UusmepeHui.

8.6.4 TC wnn Y3 cumTaloT rogHbiM, eCnu OTKMOHEHWE ero CONpOoTUBMNEHUS B TOYKaX rpagyvpoBKu Mo
8.6.1 - 8.6.3 o1 HCX (C y4eTOM pacLUMpEeHHO’ HeonpedeneHHOCTN pesynbTara U3MEPEHU) He NpeBblllaeT
[onycka COOTBETCTBYHOLLEro knacca.

8.7 CtabunbHOCTb

N3mepsitoT conpoTrenerve TC B Touke 0 °C. TC nometyaioT B ucnbITaTenbHyO neds. HarpesawT nevb
¥ yCTaHaBNMBaKT TEMAepaTtypy, paBHyo BeEpxXHEMY npeaeny paboyero avanasoHa TC. MNepenag Temnepa-
Typbl B paBoyell 30He nedy no anvHe u pagvycy formket bbite He Bonee 5 °C unun 2 % 3aaaHHoW Temnepa-
Typbl. TemnepaTypa neuun gomxkHa GbiTb OTperynuposaHa ¢ ToyHocTbo £ 10 °C unu 15 % 3afaHHoro 3Ha-
JeHus. Hu oagHa w3 vyacten TC He aonmxHa ObiTe Neperpera Bolle NpeaensHoik TeMnepaTypbl, yCTaHOBNEH-
HOW N3rOTOBUTENEM B COOTBETCTBUW C TEXHUMECKUMU AokyMeHTamu Ha TC. TC BbigepXuBatoT 8 neyun npu
TemnepaTtype BepxHero npegena pabouero AvanasoHa B Tedernue 250 4 unu, ana TC ocoboro HasHaqerus,
apyroro fonee AnUTENsHOrO NpoMmexyTka Bpemerun. OxnaxaaloT nedb A0 KOMHATHOW TeMrnepartypsl U u3-
BnekatT TC. CKopocTy oxnaxaeHus v Harpeea TC fomkHbl 61T He Bonee 50 *C/MuH. [MoBTOPAIOT U3me-
penusi B Toudke 0 °C. OTknoHenue conpotuenenns TC ot HCX He go/mKkHO npesbilaTh AoNycKa CooTBeT-
cTeyrowWero knacca. [1poBogaT U3MepeHne ConpoTUseHns arekTpudeckoin nsonaunn TC. OHO AOMKHO Co-
oTBeTCcT80BaTh TpeboBanuam 6.3.

MpuMmeuaHnune — CrabunbHocTb YO NPOBEPSAIOT aHANOMMYHO, HO YCTAHaBMUBAIOT BPEMA BLIAEPXKKU B Neuun —
1000 u.

8.8 YcTOMYNBOCTL K TEMNEpaTYPHbLIM LKIam

WNamepsitoT conpoTusnenune TC B Touke 0 °C. HarpesatoTr TC B neun [0 BepxHero npeaena paboyerc
AvanasoHa, BblAepXUBAT 40 cTabunusauun nokasaHui u OXNaxaalT A0 HWKHero npepena pabovero
AvanasoHa cHavana B Neuu, 3aTeM Ha BO3AyXe W, ecnu HWXHWit npeden paboyero ananasoHa Huxe 20 °C, B
TepMmocTaTte 1 KpuocTaTe. CKOPOCTb HarpeBa W OXMaxaeHus He AomkHa npesblwate 50 °C/muH. fins TC ¢
HWKHUM Npegenom pabodero auanasoHa muHyc 200 °C pexomeHdyeTcs vcnonb3osarte cocya [broapa, 3a-
NOFTHEHHBIN XKUAKUM a3oToM. NpoeogaT 10 UMKNOB OXNaXeHne — Harpes, NOCNE HYero BHOBb U3MEPSAIOT CO-
npotusnenue TC B Touke 0 °C. OTknoHeHue conpotusneHuns TC or HCX He JONXHO npesbillaTe Aonycka
COOTBETCTBYKOLIEro Knacca.

8.9 MucTtepesnc

OueHky ructepesuca TC npoBOASAT MOCAE WUCMbITAHUA Ha BO3AENCTBME TemnepartypHbix uuknos. TC
HarpeBaloT B Nevn [0 BepxHero npeaena pabodero gvanasoHa, BbligepxuBaloT Ao ctabunusaunu noxasa-
HUW 1 OXRaX[aroT 4O TEMNeparypbl, cooTBeTCTByOWeR V2 pabodero ananasoHa. 3MepaT conpoTusnexne
TC. OxnaxgatoT TC ao HykHero npegena padodero AnanasoHa, BbiAEPXUBAIOT ero 4o cTabvnusauun noka-
3aHWIiA, BHOBb HarpesalT A0 TemnepaTypbl, COOTBETCTBYOWER Y2 paboyero guanasoHa, u nimepsioT co-
npotuenenne TC. CkopocTe HarpeBa u oxnaxaeHusTC gomxHa Obite He Bonee 50 °C/mun. OTknoHerue
n3mepeHHbix conpotusnennn TC o1 HCX He [oMmKHO NpeBblWwaTh AoNyCKka COOTBETCTBYIOWEro Knacea.

8.10 BpeMAa TepMUUYECKOW peakuuu

Ans onpeaenernns BpeMEHN TEPMUYECKON peakuun NPpUMEHSIOT BOAAHOW TEPMOCTAT ¢ XOPOLWMM fnepe-
meiumsaHuem. TemnepaTypy TepMmocTaTa yCTaHasnuBawT Ha 3Hadenune (70 + 5) °C, ckopocTb notoka
(0,4 £ 0,1) m/c. MogknoyaroT TC Kk aMmepuTenbHOW YCTaHOBKE, NO3BOMAIOWEV HENPEPbLIBHO CREAWTb 3a W3-
MEHEHUWEM NOKa3aHuW, Npy 3TOM XenartenbHo obecrneyuTsb perncTpayuto rpaduka M3aMeHeHus nokasaHun oT
BPEMEHU Ha AWCNMee YyCTaHOBKW, Ha MOHUTOPE KOMMbIOTEPA UMW Ha Camonucle, a Takke 3anicb AaHHbIX
U3MEpEeHNA C BUCKPETHOCTBIO Mo BpemeHnu He bonee 0,5 ¢. Crabunuanpywt TC npu KOMHaTHON Temnepa-
TYPE W PETUCTPUPYIOT €ro conpoTuBnerue ¢ To4HoCcTeo £ 0,1 °C B TeMnepaTtypHOM akBuBaneHTe. lorpyxa-
10T TC B TepMocTaT, ¥ NOMNyYaloT KPUBYIO HarpeBa Ha MOHUTOpE uiu camonucue. GUKCUPYIOT MOMEHT Bpe-
MEHU BOCTUXEHWUST cTabunu3auvv TemnepaTypbl (KOrga nokasaHus He uameHsoTes donee yem Ha 0,1 °C) u
nsmepaoT cornpotuenerme TC. PaccumTbiBalOT 3HAYEHUE COMPOTUBMEHUS, COOTBETCTBYOLLEE 3aAaHHOMY
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npouerTy (10 %, 50 %, 63,2 %, 90 %) pasuuub conpoTueneHnin TC B TepMOCTaTe U Ha BO3AyXe U onpege-
NS0T MOMEHT BPEMEHU, COOTBETCTBYIOWUI 3TOMY 3Ha4eHuto. [laHHoe BpeMs u npeacTasnsaeTt coboi Bpems
Tepmudeckon peakuvm TC. OHO He AOMKHO npeBbilate TPeBoBaHU! N3roTOBUTENA, YKA3aHHbIX B TEXHWYe-
CKUX [OKyMeHTax Ha TC.

8.11 InekTprueckasi NPOYHOCTb U3OASALUMI

MpunaraloT wcnbiTatensHoe Hanpsxeuue 250 unu 500 B wactoton 50 'y mexay knemmamu TC n ero
KOPNYCOM, W BbIAEPKUBAIOT 3TO HanpsxeHue B TedeHne 1 MuH. M3MepaloT anexTpuyeckoe ConpoTuBfeHne
U3ONALUMK. 3HaUYEHUE 3MEKTPUHECKOro CONPOTMBNEHNS M30NaUMKU NPKU KOMHATHOW TemnepaTtype (20 £ 5) °C
AOMKHO cOOTBETCTBOBATL TpebosaHusam 6.3.

9 KoMnnekTHOCTb

9.1 B komnnekt TC gormkeH BXO4UTL NacnopT unv popMynsap, 8 KOTOPOM NPUBOAAT OCHOBHbLIE TEXHU-
UECKWE XapaKTepUCTUKM TepMonpeobpasoBaTens, yCnoBus akcnayarauwu, OoTMeTKy o cooTeeTcTamu TC
HaCTOSILLEMY CTaHAaPTY W O NPOXOXAEHWU NPUEMO-CAATOHHbBIX UCTILITAHUA, @ TaKKe YCNoBWA rapaHTUiHOro
obcnyxusanus. MacnopT unu popmynsap MoxeT BbiTb U3faH Ha NapTUIO OFHOTUMNHBIX TC.

9.2 Onsa asyxnposoAHbix TC B nacnopte wnu copmynsape AormkHO BblTb fipuseAeHo ConpoTuBneHue
BHYTPeMHMX BbiBogos TC, ecnu conpoTuanenune TC ¢ y4eTOM BHYTPEHHUX BbIBOAOB NpeBbillaeT gonyck TC
npu 0 °C.

9.3 Mo TpeboBaHWio 3aKas3uyuka U3roToBUTESNb AOMKEH NPEefOCTaBUTL NOKYNaTento Konv ceptudukara
o6 yTeepxaeHuun Tuna TC.

10 MapxupoBka

10.1 Ha kopnyc TC vnu Ha npuxkpennerHHy K Hemy Bupky AomxkHa BbiTb HAHECeHa MapKUpoBKa,
Brtovanwas B cebs crnegyuwue AaHHbie:
- moaucbukauuto TC No HOMeHKNaType N3roToBUTENS;
- yncno Y3 (npv Hanuuuu aByx unu Bonee YU3) u ycnosHoe oBosHavenune HCX;,
Knacc gonycka,
CXEeMYy COEAUHENUS NPOBOAOB,;
- pabouynit gnanason Temnepartyp.
Ona TC, nognexalyux NoBEpPKe, yKasbiBAOT TAKXE CEPUAHBIN HOMED.

Mpumep:
TCOT 101 /2 x 10071/ B/ 3/-186 ... +200,
20e TCHT 101 — moducpukayus TC;
2-0dea Y3;
100 1 - o6o3HaveHue HCX (Ro= 100 OM, nnamuHoesil TC ¢ a = 0,00391 °C");
B -~ knacc donycka;
3 - mpexnpoaodHasi cxema;
-196 ... +200 - pabo4ul duana3oH memmnepamyp, °C.

Mpumeyanune — Hannaturossle TC (o = 0,00391 °C™), M3roToBNEHHLIE ANA NPOAAXMN HA 3KCNOPT, 0603Ha-
yeHue Tuna «[M» fomkHO BbiTe 3ameHeHo Ha Pt (391), npuuem oba obosHavenns 1 n Pt (391) akevBaneHTHbl Ha BHYT-
PERHEM DbiHKeE.

10.2 Kpome TOro, 4OMNYyCKaeTCs HaHOCUTL OTMETKY O COOTBETCTBMU HACTOSLWEMY CTaHAapTy, roa Bbinyc-
Ka W QONONHUTENbHLIE 3HAKW, yka3sbiBawWne Ha NOBbILEHHYI0 CTENeHb repMeTUYHOCTY, B3PbIBO3aLUNUTI,
YAAPOMNPOUYHOCTU, HAAEXKHOCTU U T. .

10.3 TpaHcnopTHas Mapkuposka Tapsl — no FTOCT 14192,

11 YnakoBka, TPAHCMIOPTUPOBAHUE U XPaHEeHUe

11.1 Kaxablih TC gomkeH ObiTe ynakosaH Takum obpasoM, 4Tobbl 3auTuTb ero ot yaapos v subpauui
Npy TPEHCNOPTUPOBAHNK 11 XPaHEHUN.

11.2 Ycnosus TpaHcnopTuposaHus n xpakenus - no FOCT 15150.

11.3 Koncepsauus - no [OCT 9.014.
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12 FapaHTUKN usroToBUTENA

12.1 WUarotosutens rapaHtupyet cooteeTcTane TC TpefoBaHWaM HacToswero crasjapra npy cobnto-
LEeHumn yCnosui akcnnyarauum, XpaHeHus n TpaHCrnopTUPOBaHns.

12.2 TC cHUTaIOT HEroAHLIM K MPUMEHEHMIO NPY BbINONHEHUN ycnosuit oT6pakoskn TC notpebutenem,
npvBedeHHsIX B NPUnoxeHut B. B aTom cnyyae notpebutens umeeT npaso BepHyTb TC U3roTosuTeno And
De3B03ME34HOIO PEMOHTE UNU 3aMEHbI B TEYEHWE rapaHTUAHOTO CPOKa aKcnnyaTauuu.

12.3 TapaHTuiAHbIA cpok akcnnyatauun TC, ycTaHaBnueaeMbil U3rOTOBUTENEM B COOTBETCTBUN C TeX-
HU4ECKMMIW AOKYMEHTaMuU, AoNxkeH BbiTb He MeHee 18 Mec ¢ MomeHTa BsoAa TC B akcnnyatayunio.
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Npunoxexue A
(cnpaBouHoe)

Tabnuubl HOMMHAaNbLHOW CTaTUYECKON XapaKkTepPUCTUKN

Tabnuya A.1 - HoMuHaneHas craTudeckas Xxapakrepuctika 4na NnaTuHOBbLIX Tepmonpeobpasosarenen

COMPOTUBIEHNS U YyBCTBUTESbHLIX 3nemerTos Ry = 100 Om, o = 0,00385 °c!

ConpoTtusnenue TC npu Temnepatype t, Om

L °C 0 7 2 -3 4 _5 -6 -7 -8 T
200 | 18.52
190 | 2283 2240 2197 2154 2111 2068 2025 19,82 19,38 18,95
180 | 2710 2667 2624 2582 2539 2497 2454 2411 2368 2325
470 | 3134 3091 3049 3007 2964 2922 2880 2837 27,95 27,52
160 | 3554 3512 3470 3428 3386 3344 3302 3260 3218 31,76
450 | 3972 3931 3889 3847 3805 3764 37,22 3680 3638 3596
140 | 43.88 4346 4305 4263 4222 4180 4139 40,97 4056 40,14
130 | 4800 4759 4718 4677 4636 4594 4553 4512 4470 44,29
120 | 5211 5170 5129 5088 5047 50,06 4965 4924 4883 4842
110 | 5619 5579 5538 5497 5456 5415 5375 5334 5293 5252
100 | 6026 5985 5944 5904 5863 5823 57,82 5741 5701 56,60
90 | 6430 6390 6349 6309 6268 6228 6188 6147 6107 6066
80 | 6833 6792 6752 6712 6672 6631 6591 6551 6511 64,70
70 | 7233 7193 7153 7113 7073 7033 69,93 6953 69,13 6873
60 | 7633 7593 7553 7513 7473 7433 7393 7353 7313 7273
50 | 8031 7991 7951 7911 7872 7832 77.92 7752 7712 7673
40 | 8427 8387 8348 8308 8269 8229 8189 8150 81,10 80,70
30 | 8822 8783 8743 8704 8664 8625 8585 8546 8506 84,67
20 | 9216 9177 9137 9098 9059 9019 89,80 8940 89,01 8862
10 | 9609 95869 9530 9491 9452 9412 9373 9334 9295 92,55
0 | 10000 9961 9922 9883 9844 9804 97.65 97.26  96.87 96,48
[ °C 0 1 2 3 4 5 6 7 8 9
0 [ 10000 10039 10078 101,17 101,56 101,95 102,34 102,73 103,12 10351
10 | 10390 10429 10468 10507 10546 10585 10624 106,63 107,02 107,40
20 | 10779 10818 10857 10896 109.35 10973 11012 110.51 110,90 111,29
30 | 11167 11206 11245 112.83 11322 11361 11400 11438 11477 11515
40 | 11554 11593 11631 11670 117.08 117.47 117,86 11824 11863 119,01
50 | 11940 11978 12017 12055 12094 12132 12171 122,09 122,47 122,86
60 | 12324 12363 12401 12439 12478 12516 12554 12593 126,31 126,69
70 | 12708 12746 127.84 12822 128061 128,99 12937 12975 130,13 130,52
80 | 13090 13128 13166 13204 13242 132)80 13318 13357 13395 13433
90 | 13471 13509 13547 13585 13623 136,61 13699 137,37 137,75 13813
100 | 13851 138.88 13926 13964 14002 14040 140,78 14116 14154 141,91
110 | 14229 142,67 14305 14343 14380 144.18 14456 14494 14531 14569
120 | 14607 14644 146.82 14720 147.57 147.95 148,33 14870 149,08 14946
130 | 14983 15021 15058 15096 15133 151,71 152,08 15246 152,83 153,21
140 | 15358 153.98 15433 15471 15508 15546 15583 15620 15658 156,95
150 | 15733 157.70 158.07 15845 158.82 15919 15956 159.94 160,31 160,68
160 | 16105 16143 16180 16217 16254 162.91 16329 163,66 164,03 16440
170 | 16477 16514 16551 16589 16626 166.63 167,00 167,37 167,74 168,11
180 | 16848 16885 16922 16959 16996 170,33 17070 171,07 171,43 17180
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Conpotusnedve TC npu Temnepatype t, Om

t°C 0 1 2 3 4 5 6 7 8 g

190 17217 17284 17291 17328 17385 174,00 17438 17475 17512 17549
200 | 17586 17622 17659 17696 177.33 177.69 17806 17843 178,79 179,16
510 | 17953 17989 18026 180.63 18099 18136 18172 18209 182,46 182,82
220 | 18319 18355 18392 18428 18465 18501 18538 18574 18611 186.47
230 | 186.84 18720 187.56 187.93 18829 188.66 189.02 189.38 189,75 190,11
240 | 19047 19084 19120 19156 19192 19229 19265 19301 19337 19374
550 | 19410 19446 19482 19518 19555 19591 19627 196,63 196,99 197,35
560 | 19771 19807 19843 198,79 19915 19951 19987 20023 200,59 200,95
570 | 20131 20167 20203 20239 20275 20311 20347 203.83 204,19 20455
280 | 20490 20526 20562 20598 20634 20670 207.05 20741 207.77 208.13
290 | 20848 20884 20920 209.56 20991 21027 21063 21098 21134 211,70
300 | 21205 21241 21276 21312 21348 21383 21419 21454 21490 21525
310 215,61 21596 216,32 216,67 217,03 217,38 217,74 218,09 218,44 218,80
320 | 21915 21951 21985 22021 22057 22092 22127 22163 22198 22233
330 | 22268 223.04 22339 22374 22409 22445 22480 22515 22550 22585
340 | 22621 22656 22691 22726 22761 22796 22831 228166 22902 229.37
350 | 22072 230,07 23042 23077 23112 23147 23182 23217 232,52 232.87
360 | 23321 23356 23301 23426 23461 23496 23531 23566 23600 23635
370 | 23670 23705 23740 237.74 23809 23844 23879 23913 23948 239,83
380 | 24018 24052 24087 24122 24156 24191 24226 24260 242.95 243,29
390 243,64 243,99 244,33 24468 245,02 245,37 24571 246,06 246,40 246,75
400 | 24700 24744 24778 24813 248.47 24881 24016 24950 24985 25019
410 | 25053 25088 25122 25156 25191 25225 25259 25293 25328 25362
420 | 253.96 25430 25465 25499 25533 25567 256.01 25635 25670 257.04
430 | 25738 25772 258.06 25840 258.74 25908 25942 25976 26010 260.44
440 | 26078 26112 26146 26180 26214 26248 262.82 26316 26350 263.84
450 | 26418 26452 26486 26520 26553 26587 26621 26655 26689 26722
460 | 26756 267.90 268.24 26857 268.91 26925 26959 26002 27026 270.60
470 | 270,93 27127 27161 27194 27228 27261 27295 27329 27362 273.96
480 | 27420 27463 27496 27530 27563 27597 27630 276,64 27697 27731
490 | 277.64 277.98 27831 27864 27898 27931 27964 27998 28031 28064
500 | 28098 28131 28164 28198 28231 28264 28297 28331 28364 28397
510 | 28430 28463 28497 28530 28563 28596 28629 286,62 286.95 287.29
520 | 28762 28795 28828 288.61 28894 28927 289.60 28993 29026 290.59
530 | 290.92 29125 29158 20191 20224 29256 202.89 29322 29355 293.88
540 | 20421 20454 20486 29519 20552 20585 20618 29650 29683 297 16
550 | 29749 297.81 20814 298.47 298.80 29912 20945 29978 30010 300.43
560 | 30075 30108 30141 30173 302.06 30238 30271 30303 30336 30369
570 | 30401 30434 30466 30498 30531 30563 30506 30628 30661 30693
580 | 30725 30758 307.90 30823 30855 30887 30920 30952 30984 310,16
500 | 31049 310.81 31113 31145 311.78 31210 312.42 31274 313.06 313.39
600 | 31371 31403 31435 31467 31499 31531 31564 31596 31628 31660
610 | 31692 31724 31756 317.88 31820 31852 31884 319.16 31948 31980
620 | 32012 32043 32075 32107 32139 32171 32203 32235 32267 32298
630 | 32330 32362 323.94 32426 32457 32489 32521 32553 32584 32616
640 | 32648 32679 32711 327.43 32774 32806 32838 328,69 32901 32932
650 | 32064 32906 33027 33059 33090 33122 33153 33185 33216 33248
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OxoHvyaHue mabnuusi A. 1

Conpotuenenve TC npu Temnepartype {, Om

t°c 0 7 2 3 4 5 6 7 8 9
660 | 33270 33311 33342 33374 33405 33436 33463 334,99 33531 33562
670 | 33593 33625 33656 33687 337.18 33750 337,81 33812 33844 33875
680 | 33006 33937 33969 34000 34031 340,62 340,93 34124 34156 34187
690 | 34218 34249 34280 34311 34342 34373 34404 34435 34466 344,97
700 | 34528 34559 34590 34621 34652 346,83 347,14 347,45 34776 348,07
710 | 348.38 348.69 34899 34930 34061 34992 35023 350,54 350,84 351,15
720 | 35146 35177 35208 35238 35269 35300 353,30 35361 35392 354,22
730 | 35453 35484 35514 35545 35576 356,06 356,37 356,67 356,98 357,28
740 | 35759 357.90 35820 35851 358.81 359,12 35942 35972 360,03 360,33
750 | 36064 360.94 36125 36155 361.85 36216 36246 362,76 363,07 36337
760 | 36367 36398 36428 36458 36489 36519 36549 36579 366,10 366,40
770 | 366,70 367.00 367.30 36760 367.91 36821 368,51 36881 36911 369,41
780 | 360.71 37001 37031 37061 37091 37121 371,51 37181 37211 37241
790 | 37271 373.01 37331 373061 373.91 37421 37451 374,81 37511 37541
800 | 37570 376,00 376.30 37660 376.90 377.19 377.49 377,79 378,09 37839
810 | 378,68 378.98 37928 37957 379.87 380.17 38046 380,76 381,06 38135
820 | 38165 38195 38224 38254 38283 38313 2383.42 383,72 384,01 384,31
830 | 38460 38490 38519 38549 38578 238608 386,37 386,67 38696 387,25
840 | 38755 387.84 38814 38843 38872 389.02 389.31 389,60 389,90 390,19
850 | 39048

Tabnvua A2 - HoMWHaNbHAsA cTaTUYECKas xapakTepucTuka 4ns NNaTuHOBbLIX Tepmonpeobpasosatenei

COMPOTUBIIEHUS U YyBCTBUTEbHbIX 31EMEHTOB Ry = 100 Om, o = 0,00391 °c’

{T"C Conpotvenetive TC npv Temnepatype ¢, Om
‘ 0 -1 -2 -3 -4 -5 -6 -7 -8 -9
-200 | 17,24
-190 |+ 2162 21,18 20,75 20,31 19,87 19,44 18,00 18,56 18,12 17,68
-180 | 25,96 25,53 25,09 24 66 24,23 23,79 23,36 22,92 22,49 22,05
-170 | 30,26 29,84 29,41 28,98 28,55 28,12 27,68 27,25 26,82 26,39
-160 | 34,54 34,11 33,69 33,26 32,83 32,41 31,98 31,55 31,12 30,69
-150 | 38,79 38,36 37,94 37,51 37,09 36,67 36,24 35,82 35,39 34,97
-140 | 43,00 42,58 42,16 41,74 41,32 40,90 40,48 40,05 39,63 39,21
-130 | 47,20 46,78 48,36 45,94 45,52 4510 44,68 44,26 43,84 43,42
-120 | 51,37 50,95 50,53 50,12 49,70 49,28 48,87 48,45 48,03 47,62
-110 | 55,51 55,10 54,69 54,27 53,86 53,44 53,03 52,61 52,20 51,78
-100 | 59,64 59,23 58,82 58,40 57,99 57,58 5717 56,75 56,34 55,93
-90 63,75 63,34 62,93 62,52 62,11 61,69 61,28 60,87 60,46 60,05
-80 67,83 67,43 67,02 66,61 66,20 65,79 65,38 64,97 64,56 64,16
-70 71,91 71,50 71,09 70,69 70,28 69,87 69,46 69,06 68,65 68,24
-60 75,96 75,56 75,15 74,75 74,34 73,94 73,53 73,12 72,72 72,31
-50 80,00 79,60 79,19 78,79 78,39 77,98 77,58 77,17 76,77 76,37
-40 84,03 83,62 83,22 82,82 82,42 82,02 81,61 81,21 80,81 80,40
-30 88,04 87,64 87,24 86,84 86,44 86,03 85,63 85,23 84,83 84,43

| -20 92,04 91,64 91,24 90,84 90,44 90,04 89,64 89,24 88,84 88,44
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ConpoTtuenenue TC npw TemnepaTtype {, Om

L°C 0 -1 2 -3 4 -5 6 -7 -8 -9

10 | 96,03 9563 9523 94,83 9443 9403 9363 9324 9284 92,44
0 | 100,00 9960 9921 9881 9841 9801 9762 9722 9682 9642
t °C 0 1 2 3 4 5 6 7 8 9

0 | 100,00 100,40 100,79 101,19 101,59 101,98 102,38 102,78 103,47 103,57
10 | 103,96 104,36 104,75 10515 10555 10594 106,34 106,73 107,13 107,52
20 | 107,91 108,31 108,70 109,10 109,49 109,89 110,28 110,67 111,07 111,46
30 | 111,85 112,25 112,64 113,03 113,43 113,82 11421 11461 11500 11539
40 | 11578 116,17 116,57 116,96 117,35 117,74 11813 11853 11892 119,31
50 | 119,70 120,09 120,48 120,87 12126 121,65 122,04 122,43 122,82 12321
60 | 12360 123,99 124,38 124,77 12516 12555 12594 126,33 126,72 127,11
70 | 127,50 127,89 12827 12866 129,05 12944 129,83 130,21 130,60 130,99
80 | 131,38 131,77 132,15 132,54 132,93 133,31 13370 134,09 13447 134,86
90 | 13525 13563 136,02 136,41 136,79 137,18 137,56 137,95 138,34 138,72
100 | 138,11 139,49 139,88 140,26 140,65 141,03 141,42 14180 14218 142,57
110 | 142,95 14334 14372 144,10 144,49 144,87 14525 14564 146,02 14640
120 | 146,79 147,17 147,55 147,94 14832 148,70 149,08 149,46 14985 150,23
130 | 150,61 150,99 151,37 151,75 152,14 152,52 152,90 15328 15366 154,04
140 | 154,42 154,80 15518 155,56 155,94 156,32 156,70 157,08 157,46 157,84
150 | 158,22 158,60 158,98 159,36 159,74 160,12 160,49 160,87 16125 161,63
160 | 162,01 162,39 162,76 163,14 163,52 163,90 164,28 16465 16503 16541
170 | 165,78 166,16 166,54 166,92 167,29 167,67 168,05 16842 168,80 169,17
180 | 169,55 169,93 170,30 170,68 171,05 17143 171,80 17218 17255 172,93
190 | 173,30 173,68 174,05 174,43 17480 17517 17555 17592 176,30 176,67
200 | 177,04 177.42 177,79 178,16 178,54 178,91 179,28 179,66 180,03 180,40
210 | 180,77 181,15 181,52 181,89 18226 182,63 183,01 183,38 183,75 184,12
220 | 184,49 184,86 18523 18560 18597 186,35 186,72 187,09 187,46 187,83
230 | 188,20 188,57 188,94 189,31 189,68 190,05 190,42 190,78 191,15 19152
240 | 191,89 19226 192,63 193,00 193,37 193,73 19410 19447 194,84 19521
250 | 195,57 19594 196,31 196,68 197,04 197,41 197,78 198,15 198,51 19888
260 | 199,25 199,61 199,98 200,34 200,71 201,08 201,44 201,81 202,17 20254
270 | 202,90 203,27 203,64 204,00 204,37 204,73 20509 20546 20582 206,19
280 | 206,55 206,92 207,28 207,64 20801 20837 208,74 209,10 209,46 209,83
290 | 210,19 210,55 210,91 21128 21164 212,00 212,36 212,73 213,09 213,45
300 | 213,81 214,17 21454 214,90 21526 21562 21598 21634 21670 217,07
310 | 217.43 217,79 218,15 218,51 218,87 219,23 21959 219,95 220,31 220,67
320 | 221,03 221,39 22175 222,10 22246 222,82 223,118 22354 22390 22426
330 | 224,62 224,97 22533 22569 226,05 226,41 22676 227,12 227,48 227,84
340 | 228,19 228,55 228,91 229,26 229,62 229,98 230,33 230,69 231,05 231,40
350 | 231,76 232,12 232,47 232,83 23318 23354 23389 23425 23460 234,96
360 | 23531 23567 236,02 236,38 236,73 237,09 237,44 237,80 23815 238,50
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MNpodomxerHue mabnuybl A.2

Conpotuenexue TC npu Temnepatype ¢, Om

L e 0 1 2 3 4 5 6 7 8 9

370 | 238,86 239,21 239,56 239,92 240,27 24062 240,98 24133 24168 242,04
380 | 242,39 242,74 243,09 24344 24380 24415 24450 244,85 24520 24556
390 | 24591 24626 24661 246,96 247,31 24766 248,01 248,36 248,71 249,06
400 | 249,41 249,76 250,11 25046 250,81 251,16 251,51 251,86 252,21 25256
410 | 252,91 25326 25361 25396 254,31 25465 25500 25535 25570 256,05
420 | 256,39 256,74 257,09 25744 257,78 258,13 258,48 26883 25917 259,52
430 | 259,87 260,21 260,56 260,91 26125 26160 261,94 26229 26264 262,98
440 | 263,33 263,67 264,02 264,36 264,71 26505 26540 26574 266,09 26643
450 | 266,78 267,12 267,47 267,81 268,15 268,50 268,84 269,18 269,53 269,87
460 | 270,21 270,56 270,90 271,24 271,59 271,93 272,27 272,61 272,96 27330
470 | 27364 273,98 27432 27467 27501 27535 27569 276,03 276,37 276,71
480 | 277,05 277,40 277,74 27808 278,42 278,76 279,10 27944 279778 280,12
490 | 280,46 280,80 281,14 281,48 281,81 282,15 28249 282,83 283,17 28351
500 | 283,85 284,19 28452 284,86 28520 28554 28588 28621 28655 286,89
510 | 287,23 287,56 287,90 28824 28857 28891 289,25 28958 28992 29026
520 | 290,59 290,93 29127 291,60 291,94 29227 29261 292,94 29328 29361
530 | 293,95 294,28 29462 29495 29529 29562 29596 296,29 29663 296,96
540 | 297,29 297,63 297,96 298,29 29863 298,96 299,29 299,63 299,96 300,29
550 | 300,63 300,96 30129 301,62 30196 302,29 302,62 30295 30328 30362
560 | 303,95 304,28 30461 30494 30527 30560 30593 30626 306,59 306,93
570 | 307,26 307,59 307,92 30825 308,58 308,91 309,24 309,56 309,89 310,22
580 | 310,55 310,88 31121 311,54 311,87 312,20 312,53 312,85 313,18 313,51
590 | 313,84 314,17 31449 314,82 31515 31548 31580 316,13 316,46 316,79
600 | 317,11 317,44 317,77 318,09 31842 318,74 319,07 31940 318,72 320,05
610 | 320,37 320,70 321,03 321,35 321,68 322,00 322,33 32265 322,98 323,30
620 | 323,63 32395 32427 32460 32492 32525 32557 32589 326,22 32654
630 | 326,86 327,19 327,561 327,83 328,16 328,48 328,80 329,12 32945 329,77
640 | 330,09 330,41 330,74 331,06 331,38 331,70 332,02 33234 33266 332,99
650 | 333,31 33363 333,95 33427 334,59 33491 33523 33555 33587 336,19
660 | 336,51 336,83 337,15 337,47 337,79 338,11 33843 338,75 339,07 339,38
670 | 339,70 340,02 340,34 34066 340,98 34129 341,61 34193 34225 34257
680 | 342,88 343,20 34352 34384 344,15 344,47 344,79 34510 34542 34574
690 | 346,05 346,37 34668 347,00 347,32 347,63 347,95 34826 348,58 348,89
700 | 34921 34952 34984 350,15 350,47 350,78 351,10 35141 351,73 352,04
710 | 352,35 35267 352,98 353,30 35361 353,92 35424 35455 35486 355,18
720 | 35549 35580 356,11 356,43 356,74 357,05 357,36 357,67 357,99 358,30
730 | 358,61 358,92 359,23 359,54 359,86 360,17 360,48 360,79 361,10 361,41
740 | 361,72 362,03 362,34 36265 362,96 363,27 363,58 363,89 36420 364,51
750 | 364,82 36513 36544 36575 366,06 366,36 36667 366,98 367,29 367,60
760 | 367,91 368,21 36852 368,83 369,14 36945 36975 370,06 370,37 370,67
770 | 370,98 37129 37160 371,90 372,21 372,51 372,82 373,13 373,43 373,74
780 | 374,05 374,35 37466 37496 37527 37557 37588 376,18 37649 376,79
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ConpotusneHue TC npu Temnepatype f, Om

L°C 0 1 2 3 4 5 6 7 8 9
790 | 377,10 377,40 377,71 378,01 37831 37862 37892 37923 37953 379,83
800 | 380,14 380,44 380,74 381,05 38135 38165 38196 38226 38256 382,86
810 | 383,17 383,47 383,77 384,07 384,37 384,68 38408 38528 38558 385,88
820 | 386,18 386,48 386,79 387,09 387,39 387,69 387,99 388,29 38859 388,89
830 | 389,19 389,49 389,79 390,09 390,39 390,69 390,99 391,29 391,58 391,88
840 | 392,18 392,48 392,78 393,08 393,38 39367 393,97 394,27 394,57 394,87
850 | 395,16

Tabnuya A.3 - HomvHaneHas ctatudeckas xapakTepucTuka Ans megHbix Tepmonpectpasosarenei co-
NPOTUBNEHMS 1 YYBCTBUTENLHBIX 3NeMeHTOB Ry = 100 OM, a = 0,00428 °C™

Conpotvenenune TC npu Temnepartype t, Om

t °C
0 -1 2 -3 -4 -5 6 7 -8 9
180 | 20,53
170 | 2510 2464 2419 2373 2327 2282 2236 21,90 2144 20,99
160 | 29,65 2920 2874 2829 27,83 27,38 2692 2647 2601 2556
150 | 34,18 33,73 3327 3282 3237 3192 3146 31,01 3056 30,10
140 | 3869 3824 37,79 37,34 3689 3644 3599 3553 3508 34,63
130 | 43,18 4273 4228 4183 4138 40,94 40,49 40,04 3959 39,14
120 | 47,65 4720 46,76 46,31 4586 4542 44,97 4452 4407 4363
110 | 52,10 5166 5121 50,77 50,32 49,88 4943 4899 4854 4810
100 | 56,54 56,09 5565 5521 54,76 54,32 53,88 5343 52,99 5255
.90 | 60,95 60,51 60,07 5963 5919 5875 5830 57,86 5742 56,98
80 | 6535 6491 6447 6403 6359 6315 6271 6227 6183 61,39
70 | 69,74 69,30 6886 6842 67,98 67,55 67,11 6667 6623 6579
60 | 7410 73,67 7323 72,79 72,36 71,92 7148 7105 7061 7017
50 | 7846 78,02 7759 77,15 7672 7628 7585 7541 74,97 74,54
40 | 8279 8236 8193 8149 81,06 8063 80,19 7976 7932 78,89
30 | 87,11 86,68 8625 8582 8539 84,95 8452 84,09 8366 8322
20 | 9142 90,99 90,56 90,13 89,70 8927 8884 83841 8798 87,55
10 | 9572 9529 9486 9443 9400 9357 9314 9271 9228 9185
0 100,00 99,57 99,14 9872 9829 97,86 9743 97,00 9658 96,15
t °C 0 1 2 3 4 5 6 7 8 9
0 100,00 100,43 100,86 101,28 101,71 102,14 102,57 103,00 103,42 103,85
10 | 104,28 104,71 10514 10556 10599 106,42 106,85 107,28 107,70 108,13
20 | 108,56 108,99 109,42 109,84 110,27 110,70 111,13 111,56 111,98 112,41
30 | 112,84 11327 11370 11412 11455 11498 11541 11584 11626 116,69
40 | 117,12 117,55 117,98 11840 118,83 119,26 119,69 120,12 120,54 120,97
50 | 121,40 121,83 12226 122,68 12311 12354 123,97 12440 124,82 12525
60 | 12568 12611 12654 126,96 127,39 127,82 128,25 12868 129,10 129,53
70 | 129,96 130,39 130,82 131,24 131,67 132,10 132,53 132,96 133,38 133,81
80 | 13424 13467 13510 13552 13595 136,38 136,81 137,24 137,66 138,09
90 | 138,52 138,95 139,38 139,80 140,23 140,66 141,09 14152 141,94 14237
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OkoHyaHue mabnuubi A.3

Conpotuenenue TC npv Temnepartype t, Om

f,°C
0 1 2 3 4 5 6 7 8 9

100 142,80 143,23 14366 14408 144,51 144,94 14537 14580 146,22 14665
110 147,08 14751 147,94 148,36 148,79 149,22 149,65 150,08 150,50 150,93
120 151,36 151,79 152,22 15264 153,07 153,50 153,93 154,36 154,78 15521
130 155,64 156,07 156,50 156,92 157,35 157,78 15821 158,64 159,06 15949
140 159,92 160,35 160,78 161,20 161,63 162,06 162,49 162,92 163,34 163,77
150 164,20 16463 16506 16548 16591 166,34 166,77 167,20 167,62 168,05
160 168,48 168,91 169,34 169,76 170,19 170,62 171,05 17148 17190 17233
170 172,76 173,19 17362 17404 17447 17490 17533 17576 176,18 17661
180 177,04 177,47 177,90 17832 178,75 179,18 17961 180,04 180,46 180,89
190 181,32 181,75 182,18 18260 183,03 18346 183,89 18432 184,74 18517
200 185,60

Tabnvua A.4 - HoMmnHanbHas cTaTu4eckas xapakTepucTuka Ans MefHbIX Tepmonpeobpasosarenei

COMPOTUBNEHNS U YYBCTBUTENbHBLIX 3aneMeHToB Ry = 100 Om, o = 0,00426 s

ConpoTtusnetve TC npu Temnepartype t, Om

LoC 0 -1 -2 -3 -4 -5 -6 -7 -8 -9
-50 78,7

-40 | 82,96 82,534 82,108 81,682 81,256 80,83 80,404 79,978 79,652 79,126
-30 | 87,22 86,794 86,368 85942 85516 8509 84664 84238 83812 83,386
-20 | 91,48 91,054 90628 90,202 89,776 8935 88924 88498 88,072 87646
-10 | 95,74 95314 94888 94,462 94,036 9361 93,184 92,758 92,332 91,906
0 100 99,574 99,148 98,722 98,296 97,87 97,444 97,018 96,692 96,166
t,°C 0 1 2 3 4 5 6 7 8 9

0 100 100,426 100,852 101,278 101,704 102,13 102,556 102,982 103,408 103,834
10 104,26 104,686 105,112 105538 105,964 106,39 106,816 107,242 107,668 108,094
20 108,52 108,946 109,372 109,798 110,224 110,65 111,076 111,502 111,928 112,354
30 112,78 113,206 113,632 114,058 114,484 11491 115336 115,762 116,188 116,614
40 117,04 117,466 117,892 118,318 118,744 119,17 119,696 120,022 120,448 120,874
50 121,3 121,726 122,152 122,578 123,004 123,43 123,856 124,282 124,708 125,134
60 12556 125986 126,412 126,838 127,264 127,69 128,116 128,542 128,968 129,394
70 129,82 130,246 130,672 131,098 131,524 131,95 132,376 132,802 133,228 133,654
80 134,08 134506 134,932 135358 135784 136,21 136,636 137,062 137,488 137,914
90 138,34 138,766 139,192 139,618 140,044 140,47 140,896 141,322 141,748 142,174
100 1426 143,026 143,452 143,878 144,304 144,73 145,156 145,582 146,008 146,434
110 146,86 147,286 147,712 148,138 148,564 148,99 149,416 149,842 150,268 150,694
120 151,12 151,646 151,972 152,398 152,824 153,25 163,676 154,102 154528 154,954
130 155,38 155,806 156,232 156,658 157,084 157,51 157,936 158,362 158,788 159,214
140 159,64 160,066 160,492 160,918 161,344 161,77 162,196 162,622 163,048 163474
150 163,99 164,326 164,752 165,178 165604 166,03 166,456 166,882 167,308 167,734
160 168,16 168,586 169,012 169,438 169,864 170,29 170,716 171,142 171,568 171,994
170 17242 172,846 173,272 173,698 174,124 17455 174,976 175,402 175,828 176254
180 176,68 177,106 177,532 177,958 178,384 178,81 179,236 179,662 180,088 180,514
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OkoHnuaHue mabnuusi A.4

Tt °C Conpotusnenve TC npu Temnepatype f, Om
' 0 1 2 3 4 5 6 7 8 9
190 180,94 181,366 181,792 182218 182,644 183,07 183,496 183,922 184,348 184,774
200 1852

Tabnuua A.5 - HoMuHanbHas cTaTnyeckan xapakrepucTnka ANs HUKeneBbiX TepMmonpeobpasosarenei
COMPOTUBMNEHWS N YyBCTBUTENbHbBIX 3NeMeHToB Ry = 100 Om, o = 0,00617 °oc

t, Conpotuenetnne TC npu temnepatype t, OMm

°C 0 -1 -2 -3 -4 -5 6 7 -8 9
60 | 6945 6899 6852 6805 67,59 67,13 6667 66,21 65,75 65,29
-50 | 74,21 73,73 7325 72,77 7229 7181 71,34 70,87 70,39 69,92
-40 | 79,10 78,60 78,11 77,62 77,12 76,63 76,15 75,66 7517 74,69
-30 | 84,12 83,61 83,10 8260 8209 8159 8109 8059 80,09 79,59
-20 | 89,28 88,76 88,24 87,72 87,20 86,68 86,17 85,65 85,14 84,63
-10 | 94,57 94,04 93,50 92,97 92,44 91,91 91,38 90,85 90,33 89,80
0 100,00 99,45 98,90 98,36 97,81 97,27 96,73 96,19 95,65 95 11
t,

°C 0 1 2 3 4 5 6 7 8 9

0 100,00 100,55 101,10 10165 10221 102,77 103,32 103,88 104,44 105,00
10 | 105,56 106,13 106,69 107,26 107,83 108,40 10897 109,54 110,11 110,69
20 | 11126 111,84 11242 113,00 113,68 11416 11475 11533 11502 116,51
30 | 117,10 11769 118,28 118,87 11947 120,06 120,66 121,26 121,86 122,46
40 | 123,07 12367 124,28 12488 12549 126,10 126,71 127,32 127,94 128,55
50 | 129,17 129,79 130,41 131,03 131,65 132,27 132,90 133,52 134,15 134,78
60 | 13541 136,04 13667 137,31 137,94 138,58 139,22 139,86 140,50 141,14
70 | 141,78 142,43 143,08 143,72 144,37 14502 14567 146,33 146,98 147,64
80 | 14829 148,95 149,61 150,27 150,94 15160 152,26 152,93 153,60 154,27
90 | 154,94 15561 156,28 156,96 15763 158,31 158,99 159,67 160,35 161,03
100 | 161,72 162,41 163,11 163,81 164,51 16521 16591 166,62 167,33 168,03
110 | 168,74 169,46 170,17 170,89 17160 172,32 173,05 173,77 174,49 175,22
120 { 17595 176,68 17741 178,15 178,88 179,62 180,36 181,10 181,84 182,59
130 | 183,34 184,08 184,84 18559 186,34 187,10 187,86 18862 189,38 190,14
140 | 190,91 191,68 19245 193,22 19399 19477 19555 196,33 197,11 197,89
150 | 198,68 199,47 200,26 201,05 201,84 20264 203,44 204,24 20504 205,84
160 | 206,65 207,46 20827 209,08 209,89 210,71 211,63 212,35 213,17 214,00
170 | 214,82 21565 216,48 217,31 218,15 21899 219,83 220,67 221,51 222,36
180 | 223,21
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MNpunoxeHune b
(cnpaBo4Hoe)

YpaBHeHUs Ans pacuyera TeMnepaTypbl Mo CONPOTUBIIEHUIO
TepmonpeoGpa3zoBaTtesied CONpPOTUBAEHUA

5.1 MnatuHosbie Tepmonpeobpa3osaresin CONPOTUBNEHUSA
Ons R/Ry < 1 (t < 0 °C) npubnuxeHHas obpaTHas dyHkuma ans HCX, nossonawoulas npoBoguTs pac-
4eT TemnepaTypbt No conpoTueneruio TC ¢ TowHocTs = 0,002 °C, cnegyowas:

4
t=> D(R /R, ~1)". (6.1)
i=]

Ona R/Ry 2 1 (t= 0 °C), obpaTtHas dyHkums and HCX cnegytowas:

‘A*>-4B(1-R /R, - 4
r=-" =R IR) = , (6.2)

2B

roe t — Temneparypa no MTUI-90, °C;
R; — conpoTvsneHue npu temnepartype t, Om;
Ry — HOMUHaNbHOE conpoTusneHne npu Temnepartype 0 °C, Om;
3HaueHua NocToAHHbLIX ANs TC ¢ pasnuyHbiM o criedytoLne:

MocTosHHan o =0,00385 °C™ o =0,00391 °C”’
A 3,9083 - 107 °C™ 3,9690 - 10° °C™
B 5775107 °C* 5,841 - 107 °C*?
D, 255,819 °C 251,903 °C
D, 9,14550 °C 8,80035 °C
Ds -2,92363 °C -2,91506 °C
D, 1,79090 °C 167611 °C

5.2 MeaHble TepMmonpeobpasoBaTenu conpoTuenenusa ¢ o = 0,00426 o
Ons megHbix TC B Ananasode Temnepatyp oT 0 °C po 200 °C obpatHas dyHkuuns ans HCX cneayto-
Las:
t=(R /R, -1/ A4, (b.3)

roe t — remneparypa no MTLW-90, °C;
R, — conpoTtuenexue npu Temnepartype t, Om;
R, — HOMUHanbHoe conpoTuanenue npu Temnepatype 0 °C, Owm;
A=428 10°°C".
B guanasoHe TemnepaTyp oT MuHyc 180 °C go 0 °C npubnuxennas obpatHas (yHKUUS, No3sonsaouan
MPOBOAUTL pac4eT TemnepaTypbl No conpoTusnenno TC ¢ TouHocTio + 0,002 °C, cnegyowast:

4
t=>D(R /R -1, (5.4)
=1

roe t — remneparypa (MTLU-90), °C,;
R; — conpotusneHue npu Temnepatype t, Om,;
Ro — HoMuHanbHoe conpoTusnenve npu Temnepatype 0 °C, Om;
3Ha4eHus NOCTOARHbIX: D, = 233,87 °C; D3 =-2,00862 °C;
D, =7,9370 °C; D,=-0,3953 °C.
b5.3 MegHble TepmonpeobpasoBatenu conpotuBnerus Wiy, = 1,426
Ona meaHeix TC 8 ananasole Temnepatyp oT muHyc 50 °C go 200 °C obpatHaa dyHkums ang HCX

cneaywoulas:
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(=R /R, ~1)/A, (B.3)

rae t — temnepaTtypa no MTL-90, °C;
R;— conpoTtuBnexue npu temnepatype t, Om;
Ro — HoOMuHanbHoe conpotuenerune npu Temneparype 0 °C, Owm;
A=426-10°°C".
B.4 Hukenesble TepMonpeobpa3oBaTenu conpoTUBIIEHUA
B ananasoxe Temnepatyp ot muHyc 60 °C go nnoc 100 °C obpatHas dyHkuus ana HCX cnegyouwlas:

. L A*=4B(1-R /R,) - 4
_ s .

B ananaszone temnepatyp ot 100 °C go 180 °C npubnuxednasn obpaTHas pyHkuyua ans HCX, nosso-
nsowasn NpoBOAUTb PacyeT TeMnepaTypbl NO conpoTuenenunio TC ¢ TodHocTslo = 0,002 °C, cneaytowas:

=100+ D,(R, /R, ~16172)’ , (6.6)
/=i

(5.5)

rae  t- remnepatypa no MTUI-90, °C;
Ri — conpoTuanieHue npu Temnepatype t, Owm;
Ry — HOMUHanbHoe conpoTuanexue npu Temnepartype 0 °C, Om;
3HaYEHUsI NOCTOAHHbIX CneayroLune:
A= 54963 10°°C";
B= 6,7556  10°°C?
D,= 144,096 °C:;
D,= -25502 °C;
D;= 4,4876 °C.
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MpunoxexHue B
(CnpaBoy4Hoe)

YcnoBusa npueMku TepMonpeotpa3oBarenei CONPOTUBMEHNA U3rOTOBUTENEM
¥ OTOpakoBKU noTpebutenem

B.1 Ycnosus npuemkn Tepmonpeobpa3soBaTteneit CONPoOTUBNEHNSA U3roTOBUTENEM

TC MOXeT OblTb NPU3HAH FOAHLIM U3roTOBUTENEM (MNK NOBEPOYHbIM LIEHTPOM) TOMBbKO B TOM Chy4ae,
ecnu oTknoHeHue conpotuenerma TC ot HCX ¢ y4eToM pacluvperHown HeonpeaeneHHOCTU U3MEPEHUS B
nabopartopuyt U3roTosuTENA (MpoussoauTens) wiun noseputens, U, PaccunTaHHOE B 3KBMBANeEHTe Temne-
paTypbl
(R~ Ruex t Unp)/(dR/dY), Haxo[uTCst BHYTPM UHTEepBana fgonycka = 4 (cm. npumep, TC Ne 1 Ha pucyHke B.1).

B.2 YcnoBus otopakoBku TC noTpeburtenem

TC moxeT 6biTh 3abpakoBaH noTpebuTenem TOMbKO B TOM Cryyae, ecnit OTKNOHEHME CONpPOoTUBNEHNS
TC ot HCX ¢ y4eTOM pacLuvpeHHo’ HeonpedeneHHOCTU U3MEPEHUA B YCNOBUAX ncnons3osaHua TC noTtpe-
BuTenem, Unerp, PAcCUNTaHHOE B 3KBMBANEHTE Temnepatypbi (R - Ry £ Unorp)/(dR/dE), Haxoputest nonHo-
CTbIO BHE UHTEpBana gonycka + At (cMm. npumep, TC Ne 4 na pucyHke B.1).

MMpumep

02 .-
0.15

0.1 [

H——

Otknonenne ot HCX,°C
(e}
Ronyck

Homep TC

PucyHok B.1 ~ Ycnosus npuemku u otGpakoBkv TC knacca AA rno pesynbtatam uamepennii npu 0 °C.
13 yeTbipex nokasaHHbix TC Tonbko TC Ne 1 MoxeT BbiTe NPUHAT U3roToBUTENEM (MNY NOBEPOYHBLIM LIEH-
Tpom) 1 Tonbko TC Ne 4 moxeT BbiTe 3abpakosaH notpeburenem.
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MpOMbILLINEHHbIE UYYBCTBUTENbHLIE 3MEMEHTHLI TepMONpeot-
pa3oBarenei conpoTvBneHus u3 nnatunel (Industrial platinum
resistance thermometers and platinum sensors)

KaBenu Tepmonap u Tepmonapsl C MUHepasnbHOW U3onsynen
(Mineral insulated thermocouple cables and thermocouples)
AnexTpoobopyaoBaHne B3pbiBO3aLMLLEHHoe. HacTs 1. B3pbi-
BO3ALUMTA BUAE «B3PbIBOHENPOHWL@eMas obonoukas

AnekTpoobopyaoBaHne Bapsbiso3aluieHHoe. Yacte 11. Uc-
kpoBeaonacHasn 3NeKTpuYeckas Liens

OneMeHThl TepMonpeobpasoeaTeneit B meTannn4eckon o6o-
noyke. Pasmepsbl (Dimensions of metal sheathed thermometer
elements)

locynapcTBeHHas cuctema ofecneyennss eanHcTea uamepe-
Huit. MopaacK NPOBEAEHUS UCTIBITaHUA U yTBEPXKAEHUA TUNG
CPEACTB U3MepeHu

PyKOBOACTBO MO OUEHUBAHUIO HEONPEAEneHHOCTM B uamepenun (Guide to the Expression of
Uncertainty in Measurement) (MpuHsaTo MexayHapogHow Opranusauvweit no CtanaapTtusauunu, >KeHe-

8a, 1995)
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