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5 B3AMEHTOCT 6651—94

UHbopmayus o seedeHuu 8 elicmeue (npekpaujeHuu delicmeusi) Hacmoswezo cma+Hdapma u U3MeHe-
HUl K HEMy Ha meppumopuu yKka3aHHbIX eblwe eocydapcme nybruKkyemcs: 8 ykazamensix HayuoHasbHbIX
(eocydapcmeeHHbix) cmaHOapmos, uddasaeMbix 8 3mux 20cydapcmeax.

UHgopmayusi 06 usMeHeHUsIX K HacmosiweMy cmaHOapmy nybrukyemcsi 8 ykazamersie (kamajsioze)
«HayuoHanbHbie cmaHO0apmbl», @ MeKCm U3MeHeHUU — 8 UHGhOPMaUUOHHbIX yKa3amersax «HayuoHanbHbie
cma+Oapmbi». B criyyae nepecmMompa unu ommeHbl Hacmosiwe2o cmaHdapma coomeemcemeytowiast UHhop-
mayus 6ydem onybriukosaHa 8 UHGhopMayUOHHOM yKkazamere «HayuoHarbHblie cmaHdapmbiy»

© CtaHgapTtuHdopM, 2011

B Poccuiickon depepanm HaCTosLLMI CTaHAAPT HE MOXET ObITb NONTHOCTLIO UMW YaCTUYHO BOCNPOU3Be-
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areHTCTBa No TEXHUYECKOMY peryrnmpoBaHuIo U MeTponornm
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M E X TToOCUY.AAPGCTH BETHHUB # C TAHOAPT

FocypapcTBeHHasa cuctema obecneyeHns eAUHCTBA MU3MEpPeHUN
TEPMOMNPEOBPA3OBATEJIU COMPOTUBJIEHUA N3 NMJIATUHBLI, MEAU U HUKENA

O6Lwue TexHM4Yeckue TpedboBaHus
n mMetToabli ncnbiTaHUU

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

Dara BBeaeHus — 2011—01—01

1 ObnacTtb NnpuMeHeHus

HacTosiwmii ctTaHgapT ycTaHaBnmMBaeT obLume TexHMYeckme TpeboBaHMs K TEXHUYECKMM TepMmonpeobpa-
3oBaTenam conpoTtusneHus (qanee — TC), YyBCTBUTENbHbIE 3NIEMEHTHI (danee — Y3) KOTOPbIX U3roToBMe-
Hbl U3 MMATUHbI, MEAM U HUKENS, U MeToAbl UX UcnbiTaHuin. TpeboBaHWs K knaccy gonycka u ctabunbHOCTU
pacnpocTpaHsitoTcs Takke Ha Y3 TC. CtaHgapT pacnpocTpaHsieTcs Ha TC, npeaHa3HauYeHHble 4515t U3MepeHnst
Temnepatypbl oT MuHyc 200 °C go nntoc 850 °C nnm B 4acTy AaHHOroO AnanasoHa.

3HauyeHus TemnepaTypbl B HACTOSALWEM CTaHZapTe COOTBETCTBYHOT MexayHapoaHoW TemnepaTypHoOmn
wkane 1990r. MTLW-90 [1]. HacToawwmn cTaHaapT COOTBETCTBYET MeXayHapoaHoMy cTaHaapTy MOK 60751 [2]
B YacTu onpeeneH1s 3aBUCUMOCTU CONPOTMBIIEHUS OT TeMnepaTypbl U AONYCKOB Ha nnatuHoBble YO n TC ¢
TeMnepaTypHbIM ko3 durLMeHToM conpoTueneHns o.= 0,00385 °C.

2 HopmaTuBHbI€ CCbINKU

B HacTosLWeM cTaHaapTe NCNonb3oBaHbl HOPMATUBHBIE CCbISNIKU HA CneayoLLne CTaHaapThbI:

FOCT 8.461—2009 locypapcTBeHHas cuctema obecnedeHms egquHCTBa naMmepennii. Tepmonpeobpa-
30BaTenvM CONpoTMBIIEHNS U3 NNATWHbI, Mean U HUKensi. MeTtoavka noBepku

FOCT 9.014—78 EpuHas cucTemMa 3almTbl OT KOPPO3UKM U CTapeHus. BpemeHHas NpoTMBOKOPPO3NOH-
Has 3awwmTa usgenuin. Obwme TpeboBaHus

FOCT 356—80 ApwmaTypa u getanu TpybonpoBoaoB. [laBneHns HoMUHarnbHble, NPOOHbLIE U paboune.
Pagbl

FOCT 12997—84"Y Wspenua FCM. O6Lime TEXHUYECKME YCIOBUS

FOCT 14192—96 MapkupoBka rpy3oB

FOCT 14254—96 (MOK 529—89) CTteneHun 3awmThl, obecrneunBaemble obonovkamm (Kog IP)

FOCT 15150—69 MalunHbl, NpMbopbl U ApyrMe TexHu4eckue nsgenus. VIcnonHeHus ans pasnmyHbiX
KnumMaTuyecknx panoHoB. KaTteropuu, ycnoBus akcnnyartaumm, XxpaHeHUs u TpaHCNopTMPOBaHNS B 4aCTU BO3-
OeNcTBUA KNnMmaTU4ecknx hakTopoB BHELLHEN cpeabl

FOCT 27883—88 CpeacrtBa M3MepEHUs] U yNpaBneHUs TEXHONMOrMYeckMmmn npoueccamn. Hagex-
HocTb. O6LWKe TpeboBaHNS U METOAbI UCTIbITAHUIA

R Ytpatun cuny B Poccuiickon ®epepaumun. Ha Tepputopum Poccuiickon ®Pepepaummn  gencteyeT
FOCT P 52931—2008 «[IMpubopbl KOHTPOMSA 1 perynnpoBaHns TeXHorornyeckmx npoueccon. ObLiue TexHUYeckue ycno-
BUSIY.

U3paHue ocpnumnanbHoe
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MpwumeyaHwune— Npunonb3oBaHNN HACTOALLMM CTaHA4APTOM Lieriecoobpa3Ho NpoBEPUTL AENCTBME CCbINIOY-
HbIX CTaHOapTOB B MHMOPMaUMOHHON cucTeme obLiero nonb3oBaHWs — Ha odmumnanbHoM cavite PegepansHOro
areHTCTBa No TEXHUYECKOMY PEryNIMPOBaHMIO U METPONOrMM B ceT IHTEPHET UK Mo eXXerogHo n3gaBaeMomMy MHpopma-
LUMOHHOMY yKa3aTento «HaumoHanbHble cTaHaapThl», KOTOPbIA ONy0nMkoBaH No COCTOSHMIO Ha 1 sSHBapsI TEKyLLEro roga, n
Mo COOTBETCTBYHLUUM EXEMECAYHO N3AaBaeMbiM MHPOPMALNOHHBIM yKa3aTensaM, onybrIMKOBaHHbIM B TEKYLLEM rofy.
Ecnu ccbinoyHbIi cTaHAapT 3aMeHeH (M3MEHEH), TO NpY NOJTb30BaHUM HACTOSALLMM CTaHO4ApPTOM, cneayeT pyKoBOACTBO-
BaTbCS 3aMEHSOLWUM (M3MEHEHHbIM) CTaHAAPTOM. ECnn cCbINoYHbIN CTaHa4apT OTMeHeH 6e3 3aMeHbl, TO MONOXeHne, B
KOTOPOM [iaHa CCbIflka Ha Hero, MPMMEHSIETCH B YacTU, HE 3aTparmBarLLen 3Ty CCbIIKY.

3 TepmuHbI U onpeaeneHns

B HacTosiLeM cTaHaapTe NpMMEHEHbI creaytoLe TePMUHbI C COOTBETCTBYIOLLIMMU OnpeaeneHnsMu:

3.1 TepmonpeoGpasoBaTenb conpoTusnenus; TC: CpeacTBO N3MepeHuin TeMnepaTtypbl, COCTOsILLEE
N3 OHOIO UMM HECKOJbKMX TEPMOYYBCTBUTENbHbBIX 3NIEMEHTOB CONPOTUBIEHNS U BHYTPEHHUX COEAVNHUTEb-
HbIX MPOBO/0B, MOMELLEHHbIX B FTepMETUYHBI 3aLLMTHbLIA KOPMYC, BHELLHMX KIIEMM U BbIBOAOB, NpeaHasHa-
YeHHbIX A1 NOAKIIYEHUS K UsMepuTensHOMY Npreopy.

MpumeyaHune—BcoctaB TC MOryT BXOAWTb KOHCTPYKTVBHO CBA3AHHbIE C HUM MOHTaXHbI€ Y KOMMYTaLMOH-
Hble cpeacTaa.

3.2 4yyBCTBUTENbHbIN 35IEMEHT TepMonpeobpa3soBaTens conpoTuBrneHus; Y9: Peauctop, Bbinosn-
HEHHbIV 13 MEeTanIM4YeCKON NPOBOJIOKM MUITW NIIEHKM C BbIBOAAMM OIS KPENIEHNSI COEAVHUTENBbHbIX MPOBOAOB,
NUMEIOLLMI N3BECTHYHO 3aBMCMMOCTb 3NEKTPUYECKOrO CONPOTUBIIEHNS] OT TEMNepaTypbl U NPeaHa3HavYeHHbIN
4N NCNONb30BaHNs B TepMonpeobpasoBaTensix COnpoTUBIIEHNS.

3.3 3awwmTHbIN Kopnyc: KOHCTPYKTUBHbLIV 3rieMeHT TepMonpeobpasoBaTens conpoTueneHus, obecne-
YMBAKOLLMIA €0 MEXAHMYECKY NMPOYHOCTb M YCTOMYMBOCTb K BO3OENCTBMIO BHELUHEN Cpedbl, Kak MpaBuio,
NpeAcTaBnsoLWLmMIN cOOON 3aBapeHHY0 C O4HOW CTOPOHbI MeTannMyeckyto Tpyoky ¢ npucnocobneHnsmm ons
MOHTaa Tepmonpeobpa3oBaTene CONPoTUBNEHUS i 63 3TUX MPUCNOCoBNEHNIA.

3.4 pnvHa MOHTaXXHOW YacTu TepMornpeobpa3oBaTesisi conpoTMBneHus: [ns tTepmonpeobpasoBa-
Tens CONPOTUBMEHMUS C HEMOABWKHbIM LUTYLIEPOM UNU chbnaHuem — paccTosiHue oT paboyero KoHua 3aLnTHO-
ro Koprnyca o OMOPHOM MAOCKOCTU WTyuepa unu draHua; gns tepMmonpeobpasoBaTens COnpoTUBIIEHNS C
NOABMXKHBIM LUTYLLepOM uUnu donaHueM, a Takke 6e3 wryuepa nnm oraHua — pacctosiHie oT paboyero koHua
3alMTHON apMaTypbl 10 FOMIOBKU, @ NpU ee OTCYTCTBMM — [0 MEeCT 3a4er1K1 BbIBOLOB NPOBOAHNKOB.

3.5 pnuHanorpyxaemou 4acTu TepMonpeo6pa3soBaTtesisi CONpPoTUBIeHnA: MakcrnmansHO BO3MOX-
Hast rnybuHa norpyxeHust TepMmonpeobpa3oBaTens COMPOTUBIIEHUS B Cpedy Mpu TemnepaTtype BEPXHEro
npegena paboyero ananasoHa 6e3 HapylweHuss paboTocnocobHOCTU TepMonpeobpa3oBaTens ConpoTUB-
neHus.

MpunmedyaHue—[Ona TC c MOHTaXHbIMU 3rieMEHTaM1 ANMHa norpykaemown yactn TC paBHa ANMHE MOHTaX-
Hom yactn TC.

3.6 MMHMManbHas rny6uHa norpyxeHus Tepmonpeo6pasoBaTens conpoTuBneHus: Takas rnyou-
Ha Norpy»eHusi TepmonpeobpasoBaTernsi CONPOTUBIIEHUS B Cpeay C OAHOPOAHLIM pacrnpeeneHmem TeMnepa-
TYpbl, YTO NPU AarnbHeNLWEeM NOrpy>XeHn1 nokasaHms TepMonpeobpasoBaTensi CONpoTUBIIEHNS HE U3MEHSIIOTCS
Gonee yeM Ha 1/5 Jonycka COOTBETCTBYHOLLENO Knacca, a ConpoTUBIeHMe TepMonpeobpa3oBaTens ConpoTuB-
NeHnsi Npy 3TOM OCTaeTCs B Npedenax Aonycka.

3.7 pManasoH usMepeHun TepmonpeobGpasoBaTens COMPOTUBIIEHUs: [uanasoH Temnepatyp, B
KOTOPOM BbINOSTHAETCS HOPMUPOBaHHAs B COOTBETCTBUM C HACTOSALLIMM CTaHAAPTOM 3aBMCUMOCTb COMPOTUB-
neHns TepMonpeobpa3oBaTens CONpPOTUBIIEHNA OT TemnepaTypbl B Npedenax COOTBETCTBYIOLLEro Knacca
Jornycka.

3.8 pabouuii AMana3oH Temnepartyp TepMonpeobpasoBarernisi CONPoTUBIeHUs: [lnana3oH Temne-
paTyp, HaxoAsLWWIACS BHYTPU Anana3oHa U3MepeHUii Ui paBHbI emy, B Npeaenax KoTOporo M3roToBUTenem
yCTaHOBIEHbI NOKasaTenun HageXxHoCT! TepMonpeobpa3oBaTens CONpoTUBIIEHNS.

3.9 HOMMHanbHasA TemnepaTtypa NnpMMeHeHUsl TepMmonpeo6pa3soBaTens conpoTUBneHus: Temne-
paTypa aKcnnyaTauuvM TepMonpeobpasoBaTtensi CONpPOTUBIEHUS, AN KOTOPOWU HOPMUPOBaHbI MokasaTenu
HaQEeXXHOCTU 1 JONITOBEYHOCTH.
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MpwumeyaHune—HomnHanbHas Temnepatypa npuMeHeHnss TC MoxeT ObITb YyCTaHOBNEHa paBHOW BEPXHEMY
npegeny paboyero gnanasoHa temnepatyp TC v (unu) onpefeneHa Kak O4HO Uy HECKONbKO Hanboree BepOATHbIX 3HaYe-
HWI BHYTpU paboyero gnanasoHa.

3.10 HOoMMHankbHOe conpoTuBNeHne Tepmonpeobpasosarens conpoTuenexus; Ry, Om: Hopmupo-
BaHHOE N3roTOBUTENEM CONPOTUBNEHNE TepmonpeobpasoBaTens conpoTusnenns npm 0 °C, okpyrrneHHoe Ao
LenbiX eanHnL, yKa3aHHOe B ero MapKMpoBKE M pekomeHayemoe ans Bbibopa mns psaga: 10, 50, 100, 500,
1000 Om.

3.11 HOMMHanbHasa cTaTuyeckas xapakrtepucTtuka; HCX: 3aBMCMMOCTb CONPOTMBIEHNS TepMonpe-
obpasoBaTens CONPOTUBIEHMS UITN YYBCTBMTENBHOMO 3IEMEHTA OT TeMMepaTypbl, paccyuTaHHasi o opmMy-
nam, npuBedeHHbIM B pasgene 5, anga TepmonpeobpasoBaTens CONPOTUBMEHUS UMW YYBCTBUTENbHOMO
3reMeHTa C KOHKPETHbIM 3HaueHnem R,

MpumeuyaHune— YcnoHoe o6o3HaveHne HCX cocToMT 13 3Ha4YeHnss HoMyHanbHoro conpoTmenexrus TC unu
Y3 R, v obosHaueHus tuna (tabnuua 1). Pycckoe o6o3HaveHne Tuna npMBOAAT 3a 3Ha4eHMeM HOMUHATbHOTO CONPOTUBe-
HUS1, NaTUHcKoe obo3Ha4YeHne — nepes 3Ha4eHneM HoMUHarbHoro conpotmeneHus. Hanpumep: 100 M o3HavyaeT HCX ans
nnatuHosoro TC (nnm Y3) ¢ o = 0,00391 °C~" n R, = 100 Owm; Pt 100 o3HauaeT HCX ans nnatuHosoro TC (unn Y3) ¢
o =0,00385 °C~'n R, =100 Om.

3.12 TeMnepaTypHbIi KoahpuumMeHT TepmonpeobpasoBaTenisi CONPOTUBIeHUs; a, °C-1: Koaddu-

R100 _RO ,
Ry-100°C
30BaTenNs CONPOTMBIIEHMS MO HOMUHAIBHOW CTaTUYECKON XapakTepucTmke cooTBeTcTtBeHHO Npn 100 °Cun0 °C,
N OKpYTNsieMblii 0 NATOro 3HaKa nocre 3ansTon.

3.13 ponyck: MakcrmanbsHO ONYyCTUMOE OTKITOHEHME OT HOMUHAIbHON CTAaTUYECKOW XapakTePUCTUKN,
BblpaXkeHHoe B rpagycax Llenbcus.

3.14 anekTpu4yeckoe COMNPOTUBIIEHUE U3ONAUUM Tepmornpeobpa3oBaTenss COMPOTUBIIEHUS:
OneKkTpuyeckoe ConpoTUBMEHNE MeXOY BHELIHVMW BbiBOAaMU TepmornpeobpasoBaTenst CONpoOTUBIEHNS U
3alUMTHBLIM KOPMYCOM, a Takke Mexay Lensamun TepmonpeobpasoBaTenst CONpoTUBNEHNS C ABYMSA unm bonee
YYBCTBUTESbHBIMU 3f1IEMEHTaMM NPY KOMHATHOWN N APYron 3aaHHOM TeMnepaTtype, UsMepsaemoe npu 3agax-
HOM MCMbITaTENbHOM HaNPSXXEHNN.

3.15 anekTpuyeckas NPOYHOCTb U3ONSALIMKU TepMornpeo6pa3oBaTtesisi COnpoTUBNeHusa: Hanpsxe-
HWe MexXay BbIBO4aMM 1 KOPNyCcoM TepMOonpeoOpa3oBaTeniss CONpoTMBIEHMS (UK, B CrlyYae ecriv Tepmornpe-
obpasoBaTeflb UMEET HECKOSIbKO YYBCTBUTESbHBLIX 3IEMEHTOB, — TaKXKe U Mexay LensiMv YyBCTBUTENBHOTO
anemeHTa), KoTopoe TepMonpeobpasoBaTenb CONPOTUBIEHNS MOXET BblaepxaTb 6e3 noBpexaeHus B Teve-
HWe 3a,aHHOro BPEMEHM.

3.16 camoHarpeB TepMornpeobpa3oBaTens COonpoTuBneHunsA: [oBkilleHe TemnepaTypbl TEPMO-
npeobpasoBaTens COMPOTMBIIEHUS, BbI3BAHHOE HArpeBOM YyBCTBUTENIBHOIO 3NIEMEHTA U3MEPUTENBHbLIM
TOKOM.

3.17 makcumanbHbIA U3MepPUTESNbHbIN TOK: /13MepuTEnbHbIN TOK, BbI3biBAlOLLMA CaMOHarpeB Tep-
MonpeobpasoBaTens CONpPOTMBIEHNS, He npeBbiwatowmii 20 % Jonycka COOTBETCTBYHOLLErO Kilacca U He nNpu-
BOASALLMI K BbIXOAY NOKa3aHMM TepMonpeobpasoBaTtens ConpoTMBEHNS 3a Npeaeribl JomycKa.

3.18 Bpems TepMmuyeckomn peakumumn: Bpems, kotopoe TpebyeTtcs Ans U3MEHEHUSA NOKa3aHU TepMo-
npeobpasoBaTens CONPOTUBMNEHNS Ha ONPeAeneHHbIN NPOLEHT MNOSTHOrO N3MEHEHUS NPU CTyNeHYaToM n3me-
HEeHUM TemnepaTypbl cpeabl.

3.19 TepmoanekTpuyeckun adpcpekt: IPPeKT BOZHUKHOBEHUSA TEPMOINEKTPOABMXKYLLEN CUMbl B
N3MepUTENbHOM Lenu TepmonpeobpasoBaTtens CONPOTUBMIEHUS B YCMOBUSIX TEMMNEPATYPHbIX rPagUeHTOB
BCIeACTBME UCMONb30BaHUSA pasnNUYHbIX MeTanNIoB U UX HEOAHOPOAHOCTH.

3.20 rucrtepesunc: PasHocTb nokaszaHu TepmonpeobpasoBaTensa CONpoOTUBIIEHUS NPU OAHOW U TOM Xe
Temneparype, Nofly4YeHHbIX B TeMMNepaTypHbIX LMKIIax Npy HarpeBe u oxnaxgeHuy TepmonpeobpasoBaTens
COMNPOTMBIEHNS.

LMEeHT, onpegensemsbln no dhopmyrne o = roe Ryqg, Ry — 3Ha4YeHusa conpoTueneHmns Tepmonpeobpa-
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4 Knaccudwukaumsn

Tunbl TC n Y3, Ha KOTOpLIE pacnpoCcTpaHAeTCs HAaCTOALWNI CTaH4apT, NpUBeAeHbl B Tabnmue 1.

Tabnwunuya 1— O6o3HavyeHns TMNa, TemnepaTypHble kK03 ULMEHTbI U KNAccbl AOMYCKOB TepMonpeobpa3oBaTenen
COMPOTUBIIEHNS U YYBCTBUTENbHBIX 311EMEHTOB

Knacc gonycka
Tun TC O603HayeHne o, °C
Tuna TC NS NPOBOMOYHBLIX AN NNEHOYHbIX TC
) ) Ans
Pt 0,00385 W 0.1, WO0.15, F 0.1, F0.15, AA A B, C
MAaTUHOBLIN W0.3,W0.6 F0.3,F 0.6
M 0,00391 AA A B, C AA A B, C AA A B, C
MeaHbIn M 0,00428 A B, C — A B,C
Hukenesbin H 0,00617 C — C

5 HomuHanbHas ctaTuyeckasi XxapakTepmcTuKa un Knaccbl AonyCKoB

5.1 MeTponornyeckne xapakTepucTUKuM, HOPMUPYEMbIE COrflacHO HaCTOoSALEeMYy CTaHOapTy, pacnpo-
cTpaHsatoTest Ha Y3 TC npu nogknoyeHnn HeNoCpeaCcTBEHHO K MX BbiBogaM 1 Ha TC npm NoaKNoYEHMM K KNnem-
MaM rofloBKM B COOTBETCTBUMN C yKa3aHHOW n3rotosmutenem cxemon. Ecnv Ha kopnyce TC ¢ aByxnpoBOAHOW
CXEeMOW yKa3aHOo 3Ha4YeHMe COMPOTUBIIEHNS BHYTPEHHUX MPOBOAOB, TO OHO AOJIKHO ObIThb BEIYTEHO U3 3HAYEHUS
n3mepeHHoro conpoTtuenennsa TC.

MpwumeyaHune—Ilpn Nnogkno4eHnmn OBYyXnpoBoOHOIo TC k nameputensHomn yCTaHOBKe C NOMOLLbIO OBYX CO-
€ONHNUTENbHbIX NPOBOAOB UX CONPOTUBNEHNE BXOOUT B COCTaB N3MEPEHHOIo CONnpoTnBNeHnA TC v fOMKHO BbITb BEIYTEHO
N3 pesynbrata USMepeHua.

5.2 ®opmynbl Ans pacyeTa HOMUHANbHOM CTaTUYECKOMN XapaKTePUCTUKN

HCX TC n 43 B npegenax guana3oHa U3amMepeHuin paccymTbIBaOT Mo cnegywmm opmynam:
5.2.1 NMnatuHosble TCn Y3, o =0,00385 °C-1

[nsa ananasoHa namepeHuii ot muHyc 200 °C go 0 °C:

R,= R,[1 + At + Bt2 + C(t — 100 °C)#3]. (1)
[na gnanasona namepenun ot 0 °C go 850 °C:
R,= Ry(1 + At + BE), (2)

roe R, — conpotumenenune TC, Om, npu Temneparype t, °C;
R, — HomuHanbHoe conpotusneHue TC, Om, npu temnepatype 0 °C.
3HayeHus1 NOCTOSIHHbIX CneayoLLme:

A=3,9083-103°C™
B=-5775-10"7°C%;
C=-4,183-10"12°C*.

5.2.2 NMnatuHoBble TC Y3, 0. =0,00391 °C-1
Onsa ananasoHa namepeHuii ot muHyc 200 °C go 0 °C:

R,= R,[1 + At + B2 + C(t— 100 °C)£]. (3)
[nsa gnanasona namepenun ot 0 °C go 850 °C:
R,= Ry(1 + At + BE), (4)

roe R, — conpotuenenune TC, Om, npu Temnepartype f, °C;
R, — HomuHanbHoe conpotusneHue TC, Om, npu temnepatype 0 °C.
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3Hau4eHns NOCTOSAHHbIX creaytoLume:
A=3,9690-103°C™
B=-5841-107°C?%;

C=-4,330-10""12°C*.

5.2.3 MeaHble TC 1493, 0.=0,00428 °C-1
[na gpnanasoHa namepeHun ot mmHyc 180 °C o 0 °C:

R,= R,[1 + At + Bi(t + 6,7 °C) + Ct3]. (5)
[ns onanasona namepenun ot 0 °C go 200 °C:
R,= R,[1 + Af], (6)

roe R, — conpotuenexune TC, Om, npu Temneparype t, °C;
R, — HomuHanbHoe conpoTusneHue TC, Om, npu temnepatype 0 °C.
3HayeHns NOCTOSHHbIX CreayoLme:

A=1428-103°C";
=-6,2032-107 °C2;

C=28,5154-107"10 °C-3.

5.2.4 Hukenesble TC 493, 0.=0,00617 °C-1
[na guanasoHa namepeHun ot mmHyc 60 °C go nntoc 100 °C:

R,= Ry(1 + At + Bt?). (7)
[na gnanasoHna namepenun ot 100 °C go 180 °C:
R,=R,[1+ At+ Bt2+ C(t— 100 °C)t?], (8)

roe R, — conpotuenexue TC, Om, npu Temnepatype t °C;
R, — HomuHaneHoe conpotusneHue TC, Om, npu temnepatype 0 °C.
3HayeHMs NOCTOSIHHbIX CNeayoLWME:

A=5,4963-102°C
B =6,7556-10"6 °C-2;
C =9,2004-107° °C-3.

5.3 B npunoxeHuun A npencraeneHbl Tabnvubl HCX, paccunTtaHHble No NpUBEAEHHbLIM BbiLLE YPaBHEHM-
am ana TC, nmerowmx HommuHansHoe conpotusnedve Ry npu 0 °C, pasHoe 100 Om. [ina TC, umetoLmnx Homu-
HanbHoe conpoTtuerneHne R;, otnuyHoe oT 100 Om, TabnuyHble 3HadeHnsa HCX moryT BbiTe paccuntaHbl no

dopmyne

R, (1) = R._(t)Ry/100, )

roe R, ., (f) — 3HaveHne conpotusneHua TC no HCX npu temnepatype t, °C;
R, .6 — 3Ha4eHue conpoTusnexHus no Tabnuuam A.1—A.5 npunoxenna A (HCX ana R, =100 Om) npwu
Temnepartypet, °C,
R,— HomuHansHoe conpotuenenne TC npu temnepatype 0 °C.

MpumeyaHue— B npunoxeHnn b npuBeaeHbl ypaBHeHWs, o6paTtHble HCX, Ansi TOYHOTO Uy NPUBNKEHHOTO
pacyeTa 3Ha4YeHus TemnepaTypbl No conpoTuenexHmnio TC.

5.4 C Uenblo NOBbICUTb TOYHOCTb TC MOXeT 6biTb BbINOSHEHA €r0 MHAMBMUAYanbHas rpagyvMpoBKa C
MonyyYeHneM UHAMBUAYamNbHbLIX KO3MMULIMEHTOB 3aBMCUMOCTM COMPOTMBIIEHMS OT TemnepaTypbl. MeToabl
VHOMBUOYaNbHOM rpagynpoBKU U anbTepHATUBHbBIE UHTEPMONALNOHHbIE YPaBHEHUS HACTOSLLMI CTaHAApT He
paccmaTpuBaer.
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5.5 Knaccbl gonyckos

[onycku, cooTBETCTBYIOLLME KITaccaM LOMNYCKOB Mo Knaccudpumkauum Tabnuubl 1, n ananasoHbl Mamepe-
Hu anst TC n Y3 npuBepeHbl B Tabnuue 2. [JaHHble 4ONYCKM A0MKHbI ObITb BbINONHeHbl Ans TC n Y3 ¢ nobbim
HOMWHarbHbIM 3HA4YEHNEM CONPOTUBIIEHUS.

Tabnwuuya 2— Knacckl 4ONYCKOB 1 AnanasoHbl M3MepeHnin Ang TepmonpeobpasoBaTenein ConpoTUBIEHNS U HYBCTBU-
TenbHbIX 31IEMEHTOB

[nanasoH namepenui, °C

Knacc Oonyck, °C MnatuHoBbIn TC, Y3
aonycka
MegHbii TC, Y3 Hukenesbit TC, U3
MpoBonoyHbIn Y3 MneHoYHbIN YO
AA
W 0.1 + (0,1 + 0,0017]¢) Ot -50 go +250 OT1 0 go +150 — —
F 0.1

A
W0.15 | +(0,15+0,002]f]) | OT-10070+450 | OT-30 40 +300 | OT-50 go +120 —
F0.15

B
WO0.3 | £(0,3+0,005]f) | OT—196 80 +660 | OT-50p70+500 | OT-50 Ao +200 —
F0.3

C
WO0.6 + (0,6 + 0,01 |t]) Ot -196 po +660 Ot -50 po +600 Ot -180 pno +200 OT1—60 oo +180
F 0.6

MpumeyaHwne—|f| —abconoTHoe 3HayeHne TemnepaTypsl, °C, 6e3 yyeTa 3Haka.

5.6 Oonyckm TC 143 no conpoTuBneHunto npy temnepartype t nonyyarT yMHOXEHNEM LOMYCKOB 13 Tab-
nnupl 2 Ha k03 PULMEHT YyBCcTBUTENBHOCTU dR/dE, OM/ °C, npu TemnepaTtype f, onpeaeneHHbIn No MHTepno-
NAUMOHHBIM ypaBHeHMsiM 5.2. [Ina npumepa B Tabnvue 3 npuBedeHbl OOMYCKM MO COMPOTMBIIEHUIO
nnatuHoBoro TC HoMuHanbHbIM conpoTmuneHnem 100 Om npu temnepatypax 0 °Cun 100 °C.

Tab6nwuuya 3— [Jonycku Mo CONPOTUBIEHNIO NMATMHOBOIO TepMonpeobpa-
30BaTens conpoTusnerus (o = 0,00391 °C™") HOMUHaMNbLHBIM COMPOTUBAEHUEM

100 Om
Honyck, Om
Knacc gonycka
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

5.7 [onyckm gns nnatuHoBbix TC npy TeMnepaTtypax BHe AMana3oHa U3MepeHUi, ykasaHHoro B Tabnu-
ue 2, AOMKHbI ObITb YCTAHOBMEHbI TEXHUYECKMMU AOKYMeHTamu Ha TC KOHKpeTHOro Tuna.

5.8 [OnsannatmHoBbix TC, TpeboBaHNS K TOYHOCTU KOTOPbIX OTIIMYHbI OT TPEOOBaHUIN HACTOSLLLErO CTaH-
dapTau yCTaHOBMNEHbI B TEXHNYECKMX AOKyMeHTax Ha TC KOHKpETHOro Tuna, pEKOMEHAYETCH KNacchl AOMYCKOB
1 AnanasoHbl HOPMMPOBATb, ONMpasach Ha Aonyck knacca B. Hanpumep, «1/5 B, gnanasoH 0/100» o3HavaeT
gonyck + (0,06 °C + 0,001]f|) B ananasoHe Temnepatypbl o1 0 °C go 100 °C.

6



roCT 6651—2009

6 OCHOBHbIe TeXHU4YecKkue TpeboBaHuA

6.1 MakcumanbHbIA U3MEpPUTENbLHbIN TOK

N3meputenbHbI TOK 4OMKEH ObITb Taknm, 4Tobbl camoHarpes TC He npusogun k Beixogy TC 3a npeaensl
ponycka. MosbiweHne conpotuernenns TC, obycnoBneHHoe caMoHarpeBoM, He AOMKHO npesbiwatb 20 %
ponycka. B uensaxnoctoaHHoro Toka ans TC HoMuHanbHbIM conpoTmrneHmnem 100 Om pekoMeHayeTcst UCNosb-
30BaTb TOK 1 MA 1nn meHee.

6.2 CxeMbl coeguHeHUs1 BHYTPEHHUX NPOBOAOB

CxeMmbl coeMHEHVsI BHYTPEHHMX NPOBOAOB OOSMKHBI COOTBETCTBOBATL NOKa3aHHbIM Ha pucyHke 1. [Ans
TC knaccoB AA 1 A He gonyckaeTcs UCNoNb3oBaHMe ABYXMPOBOAHON cxeMbl. MapknpoBka BbIBOAOB 1 KIeMM
O0JDKHA NO3BONATE OAHO3HAYHO NOEHTUULMPOBATL CXEMY CoeauHEHUs n vmncno Y3. Ecnun npoBoaa naeHTu-
hULMPYIOT LIBETOM, TO PEKOMEHAYETCHA NCMONb30BaTh LBETa, yKa3aHHble Ha pUcyHke 1 nnm 6nmnskue K HUM.
HonyckatoTca Takke gpyrue cnocobbl MapkupoBKY BbIBOLOB.

MpumedyaHuns

1 Mpuusrotosnennn TC c 4BYXNPOBOAHOW CXEMOM criefyeT obecneunTb, YHToObl CONPOTUBEHNE BHYTPEHHUX NPO-
BoaoB TC He npeBsbiwarno 0,1 % HomuHanbHoro conpoTuenenns TC npu 0 °C.

2 KoHcTpykumsa TC gorkHa Nno3BonsTe MCNOSb30BaTh ro B LENSX NOCTOSIHHOIO TOKa U NepeMeHHOro Toka C YacTo-
Tongo 100 Iy,

Yucno
u3 [IByxnpoBoAHas cxema TpexnpoBogHas cxema YeTbipexnpoBogHas cxema
KpacHbii
. KpacHbin
KpacHbin —————————— KpacHblli
KpacHbin
! /H/ /H/ /H/
Benbin Benbin
Benbin
Benbin
KpacHbin
KpacHbin
5 P KpacHbiit
KpacHbin KpacHbiit
Eenui Benbin
enbli -
Benuii Benbin
2 ~
KenTbin enTbit KenTbin
KenTbin
YepHbin YepHblit
YepHbIn
YepHbIn
YepHbIn

PucyHok 1 — CxeMbl coeiHEHWS BHYTPEHHUX MPOBOAOB

6.3 dnekTpuuyeckoe CONPOTUBIIEHME U3OISILUM TepMonpeobpa3oBaTerne CONPOTUBIIEHUSA

3HayeHne aNeKTPU4eCcKoro conpoTueneHms nsondumm TC Npu pasnuyHbIX TemnepaTtypax AOMKHO ObiTb
He MeHee 3Ha4YeHWI, yKasaHHbIX B Tabnuue 4. VIamepeHus npy KOMHaTHbIX TeMnepaTypax A0MKHbI ObITb MpoBe-
OeHbl Npy HanpshXeHun noctosiHHoro Toka 100 B, npu noBbiweHHbIX TemnepaTtypax — o1 10 go 50 B.
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Tabnunua 4 — OnekTpuyeckoe CONpPOTUBIIEHNE M30NALMM Tepmonpeobpa-
30BaTenen conpoTUBIeHUs

[IvanasoH Temnepatyp, °C OneKTpuYeckoe ConpoTUBIIEHNE
nsonauun, MOm
15—35 100
100—250 20
251—450 2
451—650 0,5
651—850 0,2

6.4 Tepmoanektpuyeckum acpdekT

TepmoanekTpoaswmxkywas cuna (TOOC) Ha BbiBogax TC npy MakcMmanbHOM TemnepaTtype AvanasoHa
N3MEPEHUN N MaKkCMManbHOM U3MEPUTENIbHOM TOKE He 0SMKHA NpuBoAuTL K BbIxogy TC ns knacca gonycka npum
OBYX HanpaBneHnsax Toka B usmeputensHon uenm TC.

6.5 CTaGuNbHOCTb YyBCTBUTESIbHbIX 3JIEMEHTOB M TEpMONpeobpa3oBaTenen ConpoTUBIIEHNA

6.5.1 TNocne Bbigepxkn Y3 npu TemnepaType BEpXHEro npegena paboyero agnanasoHa TemnepaTyp B
TeyeHne 1000 4 conpoTtuBnenune Y3 npu 0 °C gomKHO ocTaBaTbCs B Npeaernax gonycka COOTBETCTBYHOLLETO
knacca.

6.5.2 Mocne Boigepxkn TC npu TeMnepaType BepXHero npegena paboyvero gnana3oHa Temneparyp B
TeyeHune 250 y conpotmeneHne TC npu 0 °C gomKHO OcTaBaTbCs B npefenax Aonycka COOTBETCTBYIOLLEIO
knacca. ConpoTtueneHue nsonsumm TC 4OMKHO COOTBETCTBOBaTL TpeboBaHMsAM 6.3.

MpumevyaHuns

1 Bpewms npoBepku ctabunbHocTy 250 4 ycTtaHaBnusaioT Tonbko Ana TC, YO koTopbix npeaBapuTenbHO Obinu
UcnblTaHbl Ha cTabunbHOCTb B TeveHne 1000 y.

2 [na TC, npegHa3Ha4eHHbIX ANS ANUTENbHOro nenonb3osaHna 6es nosepku, n ans TC, ycTaHaBnvMBaembix Ha
0c060 BaxXHbIX 06BbeKTax, TpeboBaHns kK CTabunbHOCTM AOMKHbI ObITh NOBbILLEHBI, BPEMS TEMNepaTypHOW BbIAEPXKM NPK
BEpXHeM npegene paboyero ananasoHa TemnepaTyp AOKHO ObITb yBenuyeHo. [laHHble TpeboBaHns AOMKHbI ObITh yCTa-
HOBMEHbl TEXHNYECKUMU AOKYMEHTaMM Ha TC KOHKPETHbIX TUMOB.

6.6 YcTtonumBoCcTb Tepmonpeobpa3oBaTenen CONPOTUBIIEHUA K LUKIUYECKOMY WU3MEHEHUIo
TemMnepartypbl

Mocne 10 uuknoB nameHeHus TemnepaTypbl TC OT BEpXHEro A0 HMKHEro npegena paboyero AnanasoHa
conpoTtusneHue npu 0 °C OMKHO OCTaBaTbCA B NpeAenax Aonycka COOTBETCTBYHOLLEro Knacca.

MpumeyaHue—[Ona TC, npegHasHayeHHbIX AN paboTbl B YCNOBUSAX ObICTPOV3MEHSIIOLLENCS TeMNepaTypbl,
n ans TC, ycTaHaBnnBaeMblX Ha 0COG0 BaXHbIX 0GbeKTax, TPeboBaHNSA K YCTOMUYMBOCTU K TEMNEPATYPHbLIM LiMKNam Aos-
Hbl BbITb MNOBBILIEHbI, YACIO LIMKIMOB AOMKHO BbITh yBENnuYeHo. [aHHblie TpeboBaHUs [OMKHbI BbiTh YCTAHOBMNEHb! TEXHM-
YeCKMMM OOKyMeHTaMmn Ha TC KOHKPETHbIX TUMOB.

6.7 Nucrepesuc

3HaueHus conpoTtuereHns TC, uaMepeHHble B O4HOW U TOW e TeEMMNepaTypHON TOUKE, COOTBETCTBYIOLLEN
'/, paboyero AuanasoHa B ycnoBusix Harpesa u oxnaxaeHus TC oT BepXHero o HkHero npeaena paboyero
OunanasoHa, A0SKHbI OCTaBaTbCA B NpeAenax 4onycka COOTBETCTBYIOLLErO Kracca.

6.8 Bpems Tepmunyeckomn peakummu

TpeboBaHNA K BpEMEHN TEPMUYECKOW peaKkLmMn AOSKHbI ObITb YCTAHOBNEHBI TEXHUYECKMMW SOKYMEHTa-
MM Ha TC KOHKPETHbIX TUNOB. [N HOPMUPOBaHUSA BPEMEHMN TEPMUYECKON peakumn HeobxoaMMo ykasaTb napa-
MeTpbl cpefbl (kak NpaBuiio, Boga W BO3AyX), 3adaTb MPOLEHT MOJSIHOrO M3MEHeHUs nokasaHui TC
(pexomeHayeTtcs 10 %, 50 %, 63,2 % nnn 90 %) n ykasaTb CKOPOCTb NoToka (pekomeHayetcs ot 0,1 go 1 m/c B
BoAe, bonee 3 m/c Ha Bo3ayxe).

6.9 dnekTpuyeckas NPOYHOCTb U30NALMUHN

TC pomnxkeH 6e3 noBpexaeHui BbiAepXmBaTh B Te4eHMe 1 MUH CUHYCcOMAanbHOEe NepEMEHHOE Hanpshke-
Hue 250 BuacTtoTorn 50 'y. TC anst Ha3eMHOro 1 BOQHOMo TpaHCcnopTa AoShkeH 6e3 NoBpexaeHWI BbiAepXXnBaTb
B TeueHue 1 MUH CuHycouaansHoe nepemMmeHHoe HanpsxeHne 500 B yactoton 50 'y. B TexHn4Yecknx JOKyMeH-
Tax Ha TC gomkeH ObITb yKasaH MakCUMarbHbIA TOK yTEYKN.

8
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6.10 NepMeTUYHOCTb U MPOYHOCTb 3aLMTHOrO Kopnyca

6.10.1 3awmTHbIn kopnyc TC [ormkeH BblAEpPXUBATb UCMbITAHME HA FEPMETMYHOCTb M MPOYHOCTb
NpoOHbIM JaBNeHMEM, 3Ha4YEHNE KOTOPOro crieayeT BbidbvpaTh B cooTBeTCTBUM € TpeboBaHmamu FTOCT 356.

6.10.2 LlenocTHOCTb 3alMTHOrO Kopryca TepmMornpeobpasoBaTens u repMeTUYHOCTb CBApPHbIX LLIBOB
MOTyT BbITb OMOMHUTENBHO NPOBEPEHbI O METOAUKE, aHaNornyHow npusegeHHon B MOK 1515 [3].

6.11 TMo ycTOMYMBOCTU K BO34ENCTBUIO TEMNEPATYPLI U BNIAXXHOCTW OKPY>KaKOLLIEN CPefbl, K BUOpauusam,
MEeXaHU4YeCKUM BO3AENCTBUSIM, MO YCTOMYNBOCTU B TPAHCMOPTHOW Tape K BO3AENCTBUIO TPSICKN, TEMNEpaTyphl
1 noBblWweHHoN BnaxHocTn TC gormkHel cootBeTcTBoBaTL TOCT 12997 Ang 3asBNEHHOW rpynnbl UCMONHEHWS.
Mocne ncnelTaHWn foMKeH ObITb NPOBEAEH NOBTOPHbIN KOHTPOb TPe60oBaHMI K CONPOTUBIIEHNIO TepMOonpeos-
pasoBatens npu Temnepatype 0 °C 1 K CONpOTUBIIEHMIO U30MSLMN.

6.12 TpeboBaHus Kk B3pbIBO- M UCKPOOE30MacHOCTU OOMKHbI COOTBETCTBOBATDL [4] U [5] M ObITb YCTaHOB-
NeHbl TEXHNYECKNMN OOKYMeHTamMmn Ha TC KOHKPETHbIX TUMOB.

6.13 TpeboBaHwus K 3aLLuTe OT BO3AENCTBUSA arpecCuBHbIX Cpea A0MKHbI ObITb yCTaHOBNEHbI TEXHNYEC-
KMMU gokyMmeHTamu Ha TC KOHKPETHbIX TUMOB.

6.14 [OnuHy moHTaxHon Yactu TC pekomeHayeTcs BbibupaTh 13 paga: 10, 16, 20, 25, 32, 40, 50, 60, 80,
100, 120, 160, 200, 250, 320, 400, 500, 630, 800, 1000, 1250, 1600, 2000, 2500, 3150 mM. [MpeanoYTUTENLHLIE
AnameTpbl MeTannmMyeckoro koprnyca tepmonpeobpasoatensd — o1 3 4o 12 mm. flonyck Ang guameTtpa cranb-
HOro 3aLumTHoro kopnyca — oT + 0,1 go + 0,3 mm no [6].

6.15 OnwuHa norpyxxaemon yactn TC gns TC 6e3 MOHTaxHbIX Npucnocobnexnii gomkHa obiTb yCTaHOB-
neHa N3roToBMTENEM M MPUBEAEHA B TEXHMYECKMX AOKYMeHTax Ha TC. [nvHa norpyxaemoii yactn TC ¢ MOH-
Ta)XXHbIMW 3NIEMEHTaM1 paBHa ANMHEe MOHTaHom Yactu TC.

6.16 MuHumanbHas rnyouHa norpyxeHusa TC npu Temnepatype 0 °C u Hapy»XHOW KOMHaTHON Temnepa-
Type AOImKHa ObITb yCTaHOBMNEHA TEXHNYECKUMU JoKyMmeHTaMu Ha TC. [JononHUTeNnbHO B COOTBETCTBUN C TEX-
HUYeCKUMN [OKyMeHTaMu Ha TC MoxeT ObiTb HOpMMpPOBAHa MMHUMArbHas rybvHa MNOrpyxeHus npu
pasnuyHbIX TEMNepaTypax cpeabl M CKOPOCTSIX MOTOKA.

6.17 TpeboBaHus kK HaOEXHOCTU U KpuTepum oTkasos nNo FOCT 27883 gomkHbl BbITb yCTaHOBIEHbI TEX-
HUYecknmm gokymeHTammn Ha TC KOHKPETHbIX TUMNOB NPU HOMUHAaNLHOW TemMnepaType NPUMEHEHNS.

6.18 Bnaro- v nbinesawmieHHOCTb 3aLWUTHOIo KOpnyca AOJKHbI ObITb HOPMMPOBaHbLI B COOTBETCTBUM C
FOCT 14254. B TexHN4YeCKNX JOKYMEHTaxX A0OMKeH ObITb NpuBeaeH ko IP TepmonpeobpasoBaTtensi.

7 Buabl ucnbITaHUWA N NpaBusia NPUeMKn

7.1 WcnbiTaHusa Ansa uenen yTBepXaeHUsi Tuna tepmonpeobpasoBarenen CONpoTUBIeHUsA

McnbiTaHusa npoBoadAT B COOTBETCTBUM C NpaBunamu no metponorum MNP 50.2.009 [7] Ha HeCKOMbKNX, HO
He MeHee 4yeM Tpex obpasuax TC. MNepeyeHb ob6a3aTenbHbIX UCNIbITAHWIA NpUBeAEH B Tabnuvue 5. Nporpamma
UCNbITaHU MOXET OblTb JOMOMHEHA UCMbITAHMAMU Ha COOTBETCTBME TEXHUYECKMM TpeboBaHnsam, cneuundu-
yeckum ans TC KOHKpeTHOro Tuna.

7.2 lMNMpuemo-coaTouHble UCTIbITAHUA

O6bewm, cocTaB v nocnegoBaTenbHOCTb UCTbITAHWUIA, BUA KOHTPOMS (CMIOLWHOW, BbIOOPOYHbIN), NpaBuna
NPUEMKU, NepeYeHb KOHTPONMMPYEMbIX XapakTEPUCTUK AOMKHbI OblTb yCTAHOBIEHbBI TEXHUYECKMMU OKYMEHTa-
Mu Ha TC. lNepeveHb HeobXoaNMbIX UCTIbITAHWI ANS Kaxkaoro obpasua TC, no3sonsoLLMX KnaccudumumpoBaTb
€ro kak CooTBETCTBYIOLLMI HACTOSILLEMY CTaHOApPTY, NpMBeAeH B Tabnuue 5.

7.3 TMoBepka TepMonpeobpa3soBartesie CONPoOTUBIIEHUSs

O06bem n nocrnefoBaTeNbHOCTL MEPBUYHON U Nepuoguyeckon nosepok TC ycTaHaBNMBaT B COOTBET-
ctBum ¢ FOCT 8.461. NepBUY4HYO NOBEPKY, OCYLLECTBNAEMYIO aKKkpe4UTOBaHHOW METPONOrMyeckon cnyxbom
N3roToBMTENS, COBMELLLAIOT C MPUEMO-CAATOYHbIMU UCTbITaHUAMM. [NepedeHb 06s13aTenbHbIX KOHTPONMpye-
MbIX MAapaMeTpOoB NpuBeaeH B Tabnuue 5.
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Tabnuuya 5— XapakrepucTuku, KOHTPONMpyemble Npu NPOBEAEHUN UCTIbITAHUIA Pa3NMYHbIX BUAOB

Paa,qen, I'Io,qpas,u,en Ob6sa3aTenbHOCTb KOHTPONA Npu ncnblTaHNAX
nopgpasgen, HacTosAllero
HanmeHoBaHuMe xapakTepucTukm MyHKT cranfapra V]
P P HacTosLero (meToguka) unm AnA npuemo- NepBuHHoM 1 N
CTaHaapTa 0603HaveHne YTBEPKACHMA CAATOYHbIX nepuoandeckon
(TpeboBaHus) cTaHgapTa na nosepkax
BHewHne pedpektbl, MapkumpoBka, KOM- 9 — + + +
NNEKTHOCTb 10
[abapuTHble pasmepbl, Macca, NPsiMosu- 6.14 - + + -
HEeWHOCTb Koprnyca 6.15
MuHumanbHas rnybuHa norpyxeHus 6.16 8.1 + - -
[epMeTMYHOCTb M MPOYHOCTL 3aLUTHOrO 6.10 8.2 + + -
Kopnyca
AnekTpuyeckoe COMpPOTUBIEHNE U30NS- 6.3 8.3 + + +
uun
TepmoanekTpuieckmin acpcekT 6.4 8.4 + - -
MakcumanbHbIn N3MepUTENbHbIN TOK 6.1 8.5 + - -
OTknoHeHne ot HCX 55,5.6 8.6 + + +
CrtabunbHocTb 6.5 8.7 + - -
YCTONYMBOCTb K TEMNEepaTypHbIM LMKnam 6.6 8.8 + - -
MmcTepesuc 6.7 8.9 + - -
Bpewms Tepmuyeckon peakunm 6.8 8.10 + - -
OnekTpuyeckas NPOYHOCTb U30MALMM 6.9 8.11 + - -
YCTONYMBOCTb K BO3AEWCTBUIO Temnepa- 6.11 [OCT 12997 + - -
TYpbl ¥ BNAXXHOCTU OKPY>KaoLLIEN Cpeabl, K
BMOpaLMsaM, MEXaHUYECKMM BO3[ENCTBU-
SIM, YCTONYMBOCTb B TPAHCMNOPTHON Tape K
BO3ENCTBUIO TPSICKW, TemnepaTypbl U No-
BbILLEHHOW BNIAXXHOCTH
YpoBeHb B3pbIBO3ALLMTbI M MCKPO3ALLMTI 6.12 [4], [5] + - -
HapexHocTb 6.17 [OCT 27883 + - -
Bnaro- u nbinesawuiLeHHOCTb 3aWwuTHOro 6.18 IOCT 14254 + - -
Kopnyca
MpumedyaHune— 3Hak «+» yka3biBaeT Ha 0083aTENbHOCTb KOHTPOIS XapakTePUCTUKW.

8 MeToab!l ucnbITaHUN

8.1 MuHumanbHasa rmybuHa norpyxeHus

TC norpyxatT Ha MakCcumarnbHO BO3MOXHYIO rnyOuHy (anvHa MoHTaxHomn Yactu TC) B HyneBow Tep-
MOCTaT UNn XNAKOCTHbIV TepMOCTaT, TeMnepaTypa B KOTOPOM ycTaHoBneHa Ha 3HadeHue (0 + 1) °C, nepenag
TemnepaTtypbl B pabovem npocTpaHcTBe Mo BepTukanu He 6onee = 0,1 °C, n NOAKMYaT K UISMEPUTESBHOMN
ycTaHoBke. Pernctpupytot conpoTtusnenune TC oo ctabunmsawumm nokasaHuin. MegneHHo, yactammno 1—2 cwum,
n3enekatoT TC M3 TepMmocTaTta 10 TEX MOP, NOKa CONPOTUBIIEHNE HE NPEBLICUT TPEOOBAHNSI COOTBETCTBYIOLLLETO
knacca. Nocne nssnevexuns kaxgon yactn TC Heobxognma 4OCTaTOMHO ANMHHAsA naysa, 4Tobbl obecneunTb
AOCTWXeHne Tennosoro paBHoBecusa TC n namepsiemon cpedpl. [laHHasa rnybuHa norpy>keHunsi, uamepeHHas
mMexay KoHUOM TC 1 NOBEPXHOCTBIO XXMAKOCTU, NpeAcTaBnsieT cobo MUHMMarnbHY FyBuHy Norpy>xeHns 4ns
Tectupyemoro TC. OHa formKkHa COOTBETCTBOBATb XapakTePUCTMKAM, YKa3aHHbIM B TEXHUYECKNX JOKYMEHTax
Ha TC.

10



roCT 6651—2009

MpwumeyaHune— [daHHaa meToauka ucnbliTaHni npyuMeHnMa K TC ¢ MUHMMarnsHoW rmyGuHon norpyxeHus 6o-
nee 50 mm. MeTtoguka ncneiraHuin TC ¢ MUHUManbLHOW ryOGuHON norpyxeHns meHee 50 Mm JomkHa ObITb NpuBeaeHa B Tex-
HUYeCKNX AOKyMeHTax Ha TC KOHKpeTHoro Tuna.

8.2 NepmeTUYHOCTbL M NPOYHOCTb 3aLMTHOIO Kopnyca

McnbiTaHne Ha repMeTUYHOCTb M MPOYHOCTB 3aLLMTHOrO Kopryca cnegyeT npoBoanTb 4o cbopkun TC rma-
pOCTaTMYECKMM M BO3AYLUHbLIM JABMEHEeM, NMPUIOXEHHbIM N3BHe B TeveHue He meHee 10 c. 3HaveHune gasne-
HWs criegyeT BblbupaTb B cooTBeTCTBUM € TpebosaHnamu TOCT 356. [JonyckaeTcss NpoOBOANTb UCMbITaHNE
3aLMTHOro Koprnyca BHYTPEHHMM AaBneHnem. JononHUTENbHO repMeTUYHOCTb 3aLuTHOro kopnyca TC peko-
MeHAyeTCs UCnbiTbiBaTh Mo MeToauke, onncaHHon B MOK 61515 [3]. Nocne ncnbiTaHuii npoBogAT NPoBEPKY
ANEKTPUYECKOro conpoTmBneHns nsonsauum TC npyv KOMHATHOW TemnepaType. 3HayeHne ANeKTpuyeckoro
CONPOTMBIEHNS M30NSALMM AOMKHO YAOBNETBOPATL TpeboBaHmam 6.3.

8.3 dnekTpuyeckoe conpoTuUBIieHUe U30NALUN TepMonpeobpa3oBaTenier CONPOTUBIIEHUS

TC norpyarT B TepMOCTaT Unn neYvb Npu TemnepaTtype BEPXHEro npeaena paboyvero gnanasoHa Ha rny-
OUHY HEe MeHee MUHUMAaIbHON rMyOUHBI NOrPYXEHMS 1 BbiAEPXKMBAOT TaM He MeHee 2 4. [NogatoT 3agaHHoe
namepuTenbHoe HanpsikeHne oT 10 o 50 B mexay coeanHeHHbIMM Mexay coboi BbiIBOAaMM U 3aLLUTHLIM YeX-
nom TC nnum mexgy BHYTPEHHUMM, M30NIMPOBaHHbIMM APYT OT Apyra uensmu. NpoBoAAT U3MepeHus C NpsiMomn 1
00paTHOM NONAPHOCTLIO TOKAa U (OUKCUPYIOT MUHMMArbHOE 3HA4YEeHNE CONPOTUBNEHNS. VI3MepUuTenbHbIi Npu-
60op LOMKEH MMETb NMOrpeLUHOCTb He bonee 5 % Npu MMHUManeHO ONYCTUMOM 3HAYEHMM COMPOTUBIEHNS U30-
nauun. MNokasaHust cHUMarT B TeveHve 10 ¢ nocne nogadm HanpskeHus. VicnbiTaHue conpoTuBREHUS
N30NAUUN NPY KOMHATHbIX TeMnepaTypax NPpoBOAAT aHarnorn4yHo, Ho 6e3 NorpyXeHns B neYb, Npy 3TOM Npuno-
XXEeHHoe HanpskeHne gormkHo coctaenaTb 100 B. ConpoTtueneHue nsonsaumm TC AOMKHO COOTBETCTBOBATb
TpeboBaHusM 6.3.

8.4 TepmoanekTpuyeckumn adpcpekt

TC nomellatoT B TepmocTaTt Uinu nedb Npu TeMnepaType BEPXHEro npegerna avanasoHa M3mMepeHun u
MOAKITYAT K UISMEPUTENBHOWM YCTaHOBKE. YCTaHaBNMBAKOT TOK B LIENW, PaBHbIi MakCUMarnbHOMY U3Mepu-
TenbHoMy Toky. lMoakntoyatoT BeiBogbl TC K nprbopy ansa namepenus TOOC. MegneHHO uameHss rnyouny
MOrpyXeHUs OT MUHUMAaIbHON Tpebyemon rnyBOrHbI 4O MakCMMarbHO BO3MOXXHOW Ha NPaKTUKE rybuHbl (onvHa
norpy>kaemMom 4actu), uKCUpyrT rnyoOuHy, Ha KoTopon Habnogaetca makcumanbHaa TOAC. MNomevaroTt
ncnonb3yemMble BbIBOAbI M NMPOBOAAT UCMbITAHWE MPU OPYron UX KOMOMHauumu. PaccunTbiBalOT U3MEHEHME
conpoTtuenenus TC, cooTBeTCTBYOWEE U3MEPEeHHOMY 3HadYeHno TOOC. 3To n3aMeHeHne He JOIKHO NPUBO-
anTb k Bbixogy TC n3 knacca gonycka.

M pnmMmevyaHune — ,D,OI'IyCKaeTCH B OaHHbIX UCMbITaHUAX HENOCPEeACTBEHHO U3MEPATb CONpPOTUBIIEHNE TC npu
ABYX HanpaBJieHUAX TOKa. COI'IpOTI/IBJ'IeHVIe TC He OOMKHO BbIXOAMUTb U3 AonycKka COOTBETCTBYHOLLEro Knacca.

8.5 MakcumanbHbIM U3MEpPUTENbHbINA TOK

[aHHOoe ucnbiTaHne NPOBOASAT B BOAE U HA BO34YXE UMW B OOHOW U3 3TUX cpes, ecnu TC npegHa3HaYeH K
NCMNOSb30BaHWUI0 TOMBKO B JAHHOW Cpese.

8.5.1 UcnbiTaHua B Boge

TC norpy>atoT B TEpMOCTaT C MHTEHCMBHO NepemMelunBaemon Bogon [ckopocTtb notoka (0,4 + 0,05) m/c]
npu noctosHHon Temnepatype oT 0 °C go 30 °C. /3mepstoT 3HayeHne ConpoTUBNEHNS NPU TOKE, 3HAYEHNE
KOTOpOro He 6oree 3Ha4YeHWsi TOKa, Bbi3bIBaKOLLEro paccesiHme MowHocT Ha Y3 B 0,1 MBT. YBenuumnBatoT 3Ha-
YeHue Toka B 2, 5 unu 10 pa3 4o 3Ha4eHus, Mpm KOTOPOM U3MEHEHNe conpoTmnaneHust byaet pasHo 20 % gonyc-
Ka (B TO e Bpems conpoTtumeneHve TC He JOMKHO BbIXOAWUTb 3a npeensbl gonycka). [laHHoe 3HavyeHune Toka
CUMTaIOT MakcuMarnbsHo gonyctumbim Ana TC gaHHoro Tuna. OHO JOMKHO COOTBETCTBOBATL YKa3aHHOMY B Tpe-
B6oBaHuAX n3rotosuTens. NoBTOPSAOT U3MEPEHUS NPU NEPBOHAYaribHOM TOKe C Lienblo ybeanTbes, 4To Temne-
paTypa TepMocTaTa He U3MeHuUnach.

8.5.2 UcnbiTaHMA B BO3AYLWHOM NOTOKE

WcnbiTaHusa cnegyet npoBoAnMTb B MOTOKE BO34yXa NPV MOCTOSIHHOM TeMnepaTtype okono 25 °C, ckopocTu
notoka B npeaenax (3,0 + 0,3) m/c, B Tpybe, AnameTp KOTOPOW MO KpariHen mepe B ABa pa3a bonblue peKoMeH-
ayemon rnybuvHbl NorpyxeHuns tTepmonpeobpasoBatens. Tpyba Takke JOIKHA HAX0AUTBLCA NPy TeMnepaType
25 °C, yTobbl CHM3NTL TennoobmeH nanyyeHnem. TC ycTaHaBnMBaOT NEPNEeHOMKYNSIPHO K MOTOKY BO3ayXa U1
NpoBOAAT U3MepeHusino 8.5.1.

8.6 OTKNOHeHMe 3aBUCUMOCTU COMPOTUBIIEHWE — TemMnepaTtypa TepmMonpeobpa3soBaTesnen
CONpPOTUBIIEHUA U YYBCTBUTESIbHbIX 3JIEMEHTOB OT HOMUHAlILHOM CTaTUYECKOMN XapaKTEPUCTUKUN

8.6.1 TC 143 BCcex TMNOB 1 KNAccoB JOMYCKOB AOMKHbI ObITh UCMbITaHbI NPU O4HON TEMMNepaType B Ava-
nasoHe ot MmuHyc 5 °C go nntoc 30 °C (npeanoytutensHas temnepatypa 0 °C). McnbiTaHusa npoBoadAT crnvye-
HMeM B TepmocTaTax c aTanoHHeiM TC, noBepka KOTOPOro NpoBeAeHa NyTem NPsiMO UIM ONOCPEAOBAHHOM
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nepegayv pasmepa euHuLbl TeMnepaTypbl OT roCyAapCTBEHHOrO NnepBMYHOro atanoHa. OTKNoOHeHWe conpo-
TmBreHna TC unn Y3 ot HCX no 5.2 (c yyeToM pacluMpeHHOn HeonpeaeneHHOCTN pe3yrnbTaTa U3MepeHnin) He
OOJMKHO NpeBbILWAaTh AoMNycka COOTBETCTBYOLWEro knacca. OueHka HeonpeaeneHHoCTH pe3ynbTaTa nsmepe-
HWUI OMmKHa ObITh BbINOSIHEHA COrnacHo PyKoBOACTBY MO BbIPAXXEHUIO HEONPEAENEHHOCTU B U3MepeHun [8].

8.6.2 TCwu43d«knaccos gonyckoB AA, A1 B gomkHbl ObITb MCMbITaHbI MO KPaNHEN Mepe B O4HOW A0MOMHU-
TenbHOW TemnepaTypHON TOYKE, OTCTOSILLLEN OT NepBon He MeHee YeM Ha 90 °C, nnbo npu Temnepartype, CooT-
BETCTBYIOLLIEN BepxHeEMY npedeny AvanasoHa uamepeHun (ecnm atot npegen Hwxke 100 °C). NcnbiTaHus
NPOBOASAT aHanorMyHo 8.6.1 ¢ CNoNb30BaHUEM XUOKOCTHLIX TEPMOCTaTOB. [Nsi AOCTUXKEHUSA TemnepaTypbl B
aunanasoHe ot 98 °C pgo 103 °C pgonyckaeTcsl UCNonb3oBaHMe NapoBOro TepMocTaTa, peanuayoLero Touky
KuneHusi Boabl.

8.6.3 TC n 43 Bcex knaccoB AOMYCKOB C NpedenamMmu ananasoHa naMmepeHui Bolwwe nitoc 450 °C n Huxke
MuHyc 100 °C npu npoBeAeHUN UCNbITAaHUI B LIENSX yTBEPXKOEHWUS TUMa AOMKHbI OblTb UCMbITaHbI PU TeMnepa-
Typax BEPXHEro 1 HWXXHEro Nnpeaenos AnanasoHa U3MepeHuii.

8.6.4 TC wvnn Y3 cuuTaloT rogHbIM, €Cnn OTKIOHEHWE €ro COMPOTMBIIEHUS B TOYKaX rpagyvpoBKM
no 8.6.1—8.6.3 ot HCX (c yuyeToM pacLumpeHHON HeonpeaeneHHOCTU pe3yrbTaTa U3MepPEHNiA) He NpeBbILLaeT
JorMycKa COOTBETCTBYHLLErO Kracca.

8.7 CtabunbHOCTb

Namepstot conpotmneHne TC B Touke 0 °C. TC nomeLlaloT B UCNbITATENbHYO NeYb. HarpesatloT neys 1
yCTaHaBNMBalOT TeMMepaTypy, PaBHYO BepXHeEMY nNpeaeny pabodyero ananasoHa TC. MNepenag TemnepaTypbl
B paboyel 30He Neyn No AfIMHE U pagnycy AoMmKeH bbiTb He 6onee 5 °C nnn 2 % 3agaHHoN TemnepaTypbl. TeM-
nepaTypa ne4u gormkHa ObITb oTperynmpoBaHa ¢ To4HocThio + 10 °C unu 15 % 3agaHHoro 3HavyeHusa. Hu ogHa
nsyvacren TC He fomkHa ObITb NeperpeTa BbiLLe NpeaeibHON TeMnepaTtypbl, yCTaHOBNIEHHON U3rOTOBUTENEM B
COOTBETCTBUM C TEXHUYECKMMU doKyMeHTamu Ha TC. TC BbigepXmBatoT B Neyn npy Temnepatype BEPXHEro
npegena paboyero gnanasoHa B TedeHue 250 4 unu, ansa TC ocoboro HasHaveHus, opyroro — 6onee gnuTens-
HOro npomexxyTka BpeMeHun. OxnaxgarT neyb 40 KOMHaTHOW TemnepaTypbl u n3enekatoT TC. CKOpoCTu OXnax-
neHuna n Harpeea TC gomkHbl 6bITb He 6onee 50 °C/muH. MoeTopstoT nameperns B Touke 0 °C. OTKNoHeHne
conpotueneHus TC ot HCX He AomKHO npeBblllaTh AOMYyCKa COOTBETCTBYHOLLErNO kracca. [poBoaar namepe-
HUe conpoTuBNeHna anekTpudeckon nzonaumm TC. OHO AOMKHO COOTBETCTBOBATL TpeboBaHmsM 6.3.

MpunmedyaHune— CrabunbHocTb YO MpoBeEPSAOT aHaNOrMM4yHO, HO YCTaHABMMBAKT BPEMS BbIAEPXKKM B MNe-
4y — 1000 .

8.8 YcTomumBOCTb K TEMNEepaTypHbIM LiIMKIam

NamepstoT conpotueneHne TC B Touke 0 °C. HarpeatoT TC B neuun 4o BepxHero npegerna paboyero gua-
nasoHa, BblAepXXMBaKT 40 CTabMnmsaumm nokazaHum n OxXnaxaaroT 40 HXKHero npegena paboyero guanasoHa
CHayvarna B neuu, 3aTem Ha BO3JyXe 1, ECNu HYXXHUI Npeaen paboyero ananasoHa Huxe 20 °C, B TepmocTaTe
KpnoctaTe. CKOpOCTb HarpeBsa 1 oxnaxaeHus He gormkHa npeBbiwatb 50 °C/MuH. na TC ¢ HUXHUM npegenom
paboyero gnanasoHa muHyc 200 °C pekomeHayeTcs MCMnonb3oBaTh cocyd Obtoapa, 3anofHEHHbIN XUOKUM
asoToM. [poBogAT 10 LMKIOB OXNaxaeHne — Harpes, NOCIe Yero BHOBb U3MepsitoT conpoTusneHune TC B Tou-
ke 0 °C. OTknoHeHue conpoTtumnenns TC ot HCX He AOMKHO NpeBbILWaTh 4ONyCcKa COOTBETCTBYOLLErO Knacca.

8.9 INuctepesuc

OueHky ructepesuca TC nNpoBOAAT nocne UCNbITaHUs Ha BO3LENCTBME TeMnepaTypHbiX uuknos. TC
HarpeBatoT B NeYr [0 BEPXHEro npegena padboyero guanasoHa, BbiAepKMBalT 40 CTabunmaaumm nokasaHni u
oxnaxparoT o TemMnepaTtypbl, cooTBeTCTBYOLEN 1/, paboyero AnanasoHa. MamepsiioT conpotusnexue TC.
OxnaxgatoTt TC go HuKHero npegena pabo4vero gnanasoHa, BbiAEPXKMBaOT €ro 4o cTabunusaumm nokasaHum,
BHOBb HarpeBaloT O TeMnepaTypbl, COOTBeTCTBYtoLel '/, paboyero AnanasoHa, U 3MepsItoT CONPOTUBIIEHNE
TC. CkopocTb HarpeBa un oxnaxaeHus TC gomkHa 6b1Tb He 6onee 50 °C/MuH. OTKNOHEHNE N3MEPEHHbBIX COMNPO-
TmBneHmn TC ot HCX He fomKHO NpeBbIlWaTh 4OMYyCKa COOTBETCTBYIOLLErO Kracca.

8.10 Bpems Tepmunyeckomn peakuum

[nsa onpegeneHns BpeMeH TEPMUYECKOW peakLMn NPUMEHSIIOT BOASHOM TEPMOCTAT C XOPOLUUM nepe-
MelwvBaHMeM. TemnepaTypy TepmocTata ycTaHaBnvBalwT Ha 3HadeHue (70 +5) °C, ckopocTb noToka
(0,4 £ 0,1) m/c. MoakntovatoT TC K n3amepuTenbHOM yCTaHOBKE, MO3BOSIAIOLLEN HENPEPLIBHO CNeauTb 3a n3me-
HeHVeM NokasaHui, Npy 3TOM XenaTenbHO obecnevnTb perncTpaumio rpadmka M3MeHeH s Noka3aHum oT Bpe-
MEHM Ha AUcnree yCTaHOBKM, Ha MOHUTOPE KOMMbKOTEPA WM Ha caMonucue, a Takke 3anucb AaHHbIX
N3MepeHnn C ANCKPETHOCTbIO No BpeMmeHu He 6onee 0,5 ¢. CtabunuaupytoT TC npyv KOMHATHON TeMnepaTtype 1
PerncTpupyroT ero conpoTtmenenne ¢ TodHocTbio + 0,1 °C B TemnepaTypHoM akBuBaneHTe. MNorpyxatot TC B
TepMocTaT M NoMy4aT KpUBYIO HarpeBa Ha MOHUTOpPE UNu camonucLie. PUKCUPYOT MOMEHT BPEMEHN JOCTUXKE-
HWsi cTabunusaumm TemnepaTypbl (Korga nokasaHus He uameHsitotcs 6onee yemHa 0,1 °C) 1 M3amepsoT conpo-
TuBreHne TC. PaccunTbiBaloT 3HaYeHWe COnpoTUBEHUS, COOTBETCTBYOWee 3aaaHHOMY npoueHTy (10 %,

12



roCT 6651—2009

50 %, 63,2 %, 90 %) pa3HuLbl conpoTmeneHui TC B TepMOCTaTe U Ha BO3AyXe U onpeaensaoT MOMEHT BpEMEHU,
COOTBETCTBYHOLLMIA 3TOMY 3Ha4YeHut0. [laHHOe BpeMs 1 npeacTaBnsieT cobor BpeMsi TepMuyeckor peakuumn TC.
OHO He J0MKHO NpeBbILWaTh TPeOoBaHUN N3rOTOBUTENS, YKa3aHHbIX B TEXHNUYECKUX OKyMeHTax Ha TC.

8.11 dnekTpuyeckas NPOYHOCTb U30ONALMUHU

MpunaratoT ucnbiTatensHoe HanpsxeHne 250 nnu 500 B yactotoin 50 'y mexay knemmamm TC un ero kop-
MycOM 1 BbIAEPXKUBAIOT 3TO HAMNpsKeHWe B TedeHne 1 MUH. I3MepstoT aneKkTpuyeckoe CONpoTMBIEHME N30NS-
uun. 3HavYeHne aMeKTPUYECKOro CONPOTMBIIEHNS U30MALUM NPU KOMHATHON TemnepaTtype (20 + 5) °C gomkHo
COOTBETCTBOBATL TpeboBaHUAM 6.3.

9 KomnnekTHoCTb

9.1 BxomnnekT TC gormkeH BXoAUTb NacnopT nunm opmMynsap, B KOTOPOM NPUBOAAT OCHOBHbIE TEXHNYEC-
Kve xapakTepuCTVKn Tepmonpeobpa3oBaTens, yCrnoBus aKCnnyaTaumm, OoTMeTKy 0 cooTBeTcTBMmM TC HacTos-
LeMy CTaHOapTy U O MNPOXOXOEHWM MPUEMO-COATOYHBLIX WCMbITAHWI, a TakkKe YCMOBUSA rapaHTUAHOIO
obcnyxusaHnus. MNacnopT unm hopmMynsp MoXeT ObITb M34aH Ha NapTUO OOHOTUMHBIX TC.

9.2 [Onga gByxnpoBogHbix TC B macnopTe unu oopmyrnsipe SOIPKHO ObiTb MPpMBEAEHO COMPOTUBMEHUE
BHYTpPeHHMX BbiBo4oB TC, ecnu conpoTtueneHme TC ¢ y4eTOM BHYTPEHHMX BbIBOAOB NpeBbiwaeT gonyck TC
npm 0 °C.

9.3 To TpeboBaHuIo 3aKa34vmka M3roToBMUTENb AOSMKEH NPEeA0CTaBUTL NMOKYMNaTENto KOMuio ceptudurkaTa
00 yTBepxaeHun Tuna TC.

10 MapkupoBkKa

10.1 Hakopnyc TC vnu Ha npuKpensieHHyt K HeMy OMpKy AomkHa ObITb HAHECEHA MapKMPOBKa, BKITHOYa-
towias B cebs cnegyroLlme gaHHbIE:

- moaudmkauuio TC no HOMEHKNaType N3roToBUTENS;

- yncno Y3 (npu Hanmumm aByx nnum 6onee Y3) n ycnoeHoe o6o3HayveHne HCX;

- Kracc Jomnycka;

- CXemy CoeVHEeHNs NPOBOAOB;

- pabounii gnanasoH Temneparyp.

Ona TC, nognexalinx noBepke, yKkasblBaloT TAKKE CEPUNHBIA HOMEP.

lMpumep:

TCIMT 101/2 x 100 [1/B/3/-196 ... +200,

20e TCIT 101 — modudgpukayus TC;

2—0eay3;

100 1 — o6o3HaveHue HCX (R, = 100 OM, nnamuHoesIi TC ¢ o. = 0,00391 °c);
B — knacc donycka;

3 — mpexnpoeodHas cxema;

—196 ... +200 — paboyuli duana3oH memmnepamyp, °C.

MpumMeyaHue—HannatmHosble TC (o = 0,00391 °C~"), usrotoeneHHbIe AN NPOOAXM Ha SKCTOPT, 0603Haue-
Hue Tmvna «[» gomkHo 6bITb 3ameHeHo Ha Pt (391), npuyem o6a o6o3HaveHns M u Pt (391) akBMBaneHTHbI Ha BHYTPEHHEM
pbIHKeE.

10.2 Kpowme Toro, fonyckaeTcs HAHOCUTb OTMETKY O COOTBETCTBMU HACTOSLLEMY CTaHAApPTY, rog Bbinyc-
Ka 1 JONONHUTENbHbIE 3HAKK, yKa3blBatoLLMe Ha NOBbILLEHHY CTENEeHb repMeTUYHOCTH, B3PbIBO3aLWUThI, yaa-
POMPOYHOCTU, HAAEXHOCTM U T. M.

10.3 TpaHcnopTHasa mapkupoBka Tapbl — no FOCT 14192,

11 YnakoBKa, TpaHCNOPTUpPOBaHUE U XpaHeHUue

11.1 Kaxgbi TC gomkeH ObITb ynakoBaH Takum 06pa3om, YToObl 3aMTUTbL ero oT yaapoB 1 Bubpauun
NPV TPAHCMOPTUPOBAHNN U XPaHEHUN.

11.2 Ycnosusa TpaHcnopTupoBaHus n xpaHeHns — no FOCT 15150.

11.3 KoHcepBaums — noFOCT 9.014.
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12 MapaHTUM usrortoBuTens

12.1 N3roToBuTENb rapaHTupyet cootTBeTcTBUE TC TpeboBaHNAM HACcTOsLEero cTaHgapTa npu cobnto-
OEHUN yCNoBUI 3KCNyaTaumm, XpaHeHNs U TPaHCMOPTMPOBaHUA.

12.2 TC cuntaloT HErogHbIM K NPUMEHEHMIO NPW BbINOMHEHUN ycrnoBun otbpakoBku TC notpebuTtenem,
npuBeAeHHbIX B NpunoxeHun B. B aTom cnyyae notpebutenb umeeTt npaBo BepHyTb TC U3roToBUTENO AN
6e3B03Me34HOr0 pEMOHTA UMM 3aMeHbI B TEHYEHME rapaHTUNHOIO CpoKa aKcnyaTaLmu.

12.3 MapaHTuiHbIN cpok akcnnyaTtauun TC, ycTaHaBnMBaeMbln U3roTOBUTENEM B COOTBETCTBUM C TEX-
HUYECKMMW JOKYMEHTaMM, JOIMKeH bbiTb He MeHee 18 mec ¢ MomeHTa BBoga TC B akcnnyaTaumio.

14



MpunoxeHune A
(cnpaBo4HoOe)

Tabnnubl HOMMHaNbLHOM CTaTU4YECKOMN XapaKTePUCTUKHU

roCT 6651—2009

Tab6nuuya A.1— HomuHanbHas ctaTuyeckas xapakTepucTika ans nnaTMHOBbLIX TepMonpeoGpasoBaTeneii ConpoTMB-

TNIEHUSI N YYBCTBUTESbHbIX 3nemMeHToB Ry = 100 Om, o = 0,00385 °c™!

ConpoTtusnenue TC npu Temnepatype t, Om
t,°C
0 -1 -2 -3 —4 -5 -6 -7 -8 -9
-200 18,52
-190 22,83 22,40 21,97 21,54 21,11 20,68 20,25 19,82 19,38 18,95
-180 27,10 26,67 26,24 25,82 25,39 24,97 24,54 24,11 23,68 23,25
-170 31,34 30,91 30,49 30,07 29,64 29,22 28,80 28,37 27,95 27,52
-160 35,54 35,12 34,70 34,28 33,86 33,44 33,02 32,60 32,18 31,76
-150 39,72 39,31 38,89 38,47 38,05 37,64 37,22 36,80 36,38 35,96
-140 43,88 43,46 43,05 42,63 42,22 41,80 41,39 40,97 40,56 40,14
-130 48,00 47,59 47,18 46,77 46,36 45,94 45,53 45,12 4470 44,29
-120 52,11 51,70 51,29 50,88 50,47 50,06 49,65 49,24 48,83 48,42
-110 56,19 55,79 55,38 54,97 54,56 54,15 53,75 53,34 52,93 52,52
-100 60,26 59,85 59,44 59,04 58,63 58,23 57,82 57,41 57,01 56,60
-90 64,30 63,90 63,49 63,09 62,68 62,28 61,88 61,47 61,07 60,66
-80 68,33 67,92 67,52 67,12 66,72 66,31 65,91 65,51 65,11 64,70
-70 72,33 71,93 71,53 71,13 70,73 70,33 69,93 69,53 69,13 68,73
—-60 76,33 75,93 75,53 75,13 74,73 74,33 73,93 73,53 73,13 72,73
-50 80,31 79,91 79,51 79,11 78,72 78,32 77,92 77,52 77,12 76,73
-40 84,27 83,87 83,48 83,08 82,69 82,29 81,89 81,50 81,10 80,70
=30 88,22 87,83 87,43 87,04 86,64 86,25 85,85 85,46 85,06 84,67
-20 92,16 91,77 91,37 90,98 90,59 90,19 89,80 89,40 89,01 88,62
-10 96,09 95,69 95,30 94,91 94,52 94,12 93,73 93,34 92,95 92,55
0 100,00 99,61 99,22 98,83 98,44 98,04 97,65 97,26 96,87 96,48
t, °C 0 1 2 3 4 5 6 7 8 9
0 100,00 100,39 100,78 101,17 101,56 101,95 102,34 102,73 103,12 103,51
10 103,90 104,29 104,68 105,07 105,46 105,85 106,24 106,63 107,02 107,40
20 107,79 108,18 108,57 108,96 109,35 109,73 110,12 110,51 110,90 111,29
30 111,67 112,06 112,45 112,83 113,22 113,61 114,00 114,38 114,77 115,15
40 115,54 115,93 116,31 116,70 117,08 117,47 117,86 118,24 118,63 119,01
50 119,40 119,78 120,17 120,55 120,94 121,32 121,71 122,09 122,47 122,86
60 123,24 123,63 124,01 124,39 124,78 125,16 125,54 125,93 126,31 126,69
70 127,08 127,46 127,84 128,22 128,61 128,99 129,37 129,75 130,13 130,52
80 130,90 131,28 131,66 132,04 132,42 132,80 133,18 133,57 133,95 134,33
90 134,71 135,09 135,47 135,85 136,23 136,61 136,99 137,37 137,75 138,13
100 138,51 138,88 139,26 139,64 140,02 140,40 140,78 141,16 141,54 141,91
110 142,29 142,67 143,05 143,43 143,80 144,18 144,56 144,94 145,31 145,69
120 146,07 146,44 146,82 147,20 147,57 147,95 148,33 148,70 149,08 149,46
130 149,83 150,21 150,58 150,96 151,33 151,71 152,08 152,46 152,83 153,21
140 153,58 153,96 154,33 154,71 155,08 155,46 155,83 156,20 156,58 156,95
150 157,33 157,70 158,07 158,45 158,82 159,19 159,56 159,94 160,31 160,68
160 161,05 161,43 161,80 162,17 162,54 162,91 163,29 163,66 164,03 164,40
170 164,77 165,14 165,51 165,89 166,26 166,63 167,00 167,37 167,74 168,11
180 168,48 168,85 169,22 169,59 169,96 170,33 170,70 171,07 171,43 171,80
190 172,17 172,54 172,91 173,28 173,65 174,02 174,38 174,75 175,12 175,49
200 175,86 176,22 176,59 176,96 177,33 177,69 178,06 178,43 178,79 179,16
210 179,53 179,89 180,26 180,63 180,99 181,36 181,72 182,09 182,46 182,82
220 183,19 183,55 183,92 184,28 184,65 185,01 185,38 185,74 186,11 186,47
230 186,84 187,20 187,56 187,93 188,29 188,66 189,02 189,38 189,75 190,11
240 190,47 190,84 191,20 191,56 191,92 192,29 192,65 193,01 193,37 193,74
250 194,10 194,46 194,82 195,18 195,55 195,91 196,27 196,63 196,99 197,35
260 197,71 198,07 198,43 198,79 199,15 199,51 199,87 200,23 200,59 200,95
270 201,31 201,67 202,03 202,39 202,75 203,11 203,47 203,83 204,19 204,55
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OkoHy4aHue mabnuupi A.1

Conpotusnenune TC npu Temnepartype t, Om

t,°C
0 1 2 3 4 5 6 7 8 9

280 204,90 205,26 205,62 20598 206,34 206,70 207,05 207,41 207,77 208,13
290 208,48 208,84 209,20 209,56 209,91 210,27 210,63 210,98 211,34 211,70
300 212,05 21241 212,76 213,12 213,48 213,83 214,19 21454 21490 215,25
310 215,61 21596 216,32 216,67 217,03 217,38 217,74 218,09 218,44 218,80
320 219,15 219,51 219,86 220,21 220,57 220,92 221,27 221,63 221,98 222,33
330 222,68 223,04 223,39 223,74 224,09 22445 22480 225,15 22550 225,85
340 226,21 226,56 226,91 227,26 227,61 227,96 228,31 228,66 229,02 229,37
350 229,72 230,07 230,42 230,77 231,12 231,47 231,82 232,17 232,52 232,87
360 233,21 233,56 233,91 234,26 234,61 234,96 235,31 235,66 236,00 236,35
370 236,70 237,05 237,40 237,74 238,09 238,44 238,79 239,13 239,48 239,83
380 240,18 240,52 240,87 241,22 241,56 241,91 242,26 242,60 24295 243,29
390 243,64 243,99 24433 244,68 245,02 24537 245,71 246,06 246,40 246,75
400 247,09 247,44 247,78 248,13 248,47 248,81 249,16 249,50 249,85 250,19
410 250,53 250,88 251,22 251,56 251,91 252,25 252,69 252,93 253,28 253,62
420 253,96 254,30 254,65 254,99 25533 255,67 256,01 256,35 256,70 257,04
430 257,38 257,72 258,06 258,40 258,74 259,08 259,42 259,76 260,10 260,44
440 260,78 261,12 261,46 261,80 262,14 262,48 262,82 263,16 263,50 263,84
450 264,18 264,52 264,86 26520 26553 26587 266,21 266,55 266,89 267,22
460 267,56 267,90 268,24 268,57 268,91 269,25 269,59 269,92 270,26 270,60
470 270,93 271,27 271,61 271,94 272,28 272,61 272,95 273,29 273,62 273,96
480 27429 274,63 27496 27530 27563 27597 276,30 276,64 276,97 277,31
490 277,64 277,98 278,31 278,64 278,98 279,31 279,64 279,98 280,31 280,64
500 280,98 281,31 281,64 281,98 282,31 282,64 282,97 283,31 283,64 283,97
510 284,30 284,63 284,97 28530 28563 28596 286,29 286,62 286,95 287,29
520 287,62 287,95 288,28 288,61 288,94 289,27 289,60 289,93 290,26 290,59
530 290,92 291,25 291,58 291,91 292,24 292,56 292,89 293,22 293,55 293,88
540 294,21 294,54 294,86 29519 29552 29585 296,18 296,50 296,83 297,16
550 207,49 297,81 298,14 298,47 298,80 299,12 299,45 299,78 300,10 300,43
560 300,75 301,08 301,41 301,73 302,06 302,38 302,71 303,03 303,36 303,69
570 304,01 304,34 304,66 304,98 305,31 305,63 30596 306,28 306,61 306,93
580 307,25 307,58 307,90 308,23 308,55 308,87 309,20 309,52 309,84 310,16
590 310,49 310,81 311,13 311,45 311,78 312,10 312,42 312,74 313,06 313,39
600 313,71 314,03 314,35 314,67 31499 315,31 315,64 31596 316,28 316,60
610 316,92 317,24 317,56 317,88 318,20 318,562 318,84 319,16 319,48 319,80
620 320,12 320,43 320,75 321,07 321,39 321,71 322,03 322,35 322,67 322,98
630 323,30 323,62 323,94 324,26 324,57 324,89 325,21 325,53 325,84 326,16
640 326,48 326,79 327,11 327,43 327,74 328,06 328,38 328,69 329,01 329,32
650 329,64 329,96 330,27 330,59 330,90 331,22 331,53 331,85 332,16 332,48
660 332,79 333,11 333,42 333,74 334,056 334,36 334,68 334,99 335,31 335,62
670 335,93 336,25 336,56 336,87 337,18 337,50 337,81 338,12 338,44 338,75
680 339,06 339,37 339,69 340,00 340,31 340,62 340,93 341,24 341,56 341,87
690 342,18 342,49 342,80 343,11 343,42 343,73 344,04 344,35 344,66 344,97
700 345,28 34559 34590 346,21 346,52 346,83 347,14 347,45 347,76 348,07
710 348,38 348,69 348,99 349,30 349,61 349,92 350,23 350,54 350,84 351,15
720 351,46 351,77 352,08 352,38 352,69 353,00 353,30 353,61 353,92 354,22
730 354,53 354,84 355,14 35545 355,76 356,06 356,37 356,67 356,98 357,28
740 357,59 357,90 358,20 358,51 358,81 369,12 359,42 359,72 360,03 360,33
750 360,64 360,94 361,25 361,55 361,85 362,16 362,46 362,76 363,07 363,37
760 363,67 363,98 364,28 364,58 364,89 365,19 36549 36579 366,10 366,40
770 366,70 367,00 367,30 367,60 367,91 368,21 368,51 368,81 369,11 369,41
780 369,71 370,01 370,31 370,61 370,91 371,21 371,51 371,81 372,11 372,41
790 372,71 373,01 373,31 373,61 373,91 374,21 374,51 374,81 375,11 375,41
800 375,70 376,00 376,30 376,60 376,90 377,19 377,49 377,79 378,09 378,39
810 378,68 378,98 379,28 379,57 379,87 380,17 380,46 380,76 381,06 381,35
820 381,65 381,95 382,24 382,54 382,83 383,13 383,42 383,72 384,01 384,31
830 384,60 384,90 38519 38549 38578 386,08 386,37 386,67 386,96 387,25
840 387,55 387,84 388,14 388,43 388,72 389,02 389,31 389,60 389,90 390,19
850 390,48
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Tab6nwunya A2 — HomuHanbHasa cTaTuyeckas xapakTepuctuka AN NNaTUHOBbIX TepMonpeobpasoBaTenei conpoTue-

NeHna n 4yBCTBUTEIbHbIX 3JTEMEHTOB Ro

100 Om, o = 0,00391 °C™"’

ConpoTtusnexune TC npu Temneparype t, Om
t°C
0 -1 -2 -3 -4 -5 -6 -7 -8 -9
-200 17,24
-190 21,62 21,18 20,75 20,31 19,87 19,44 19,00 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 46,36 45,94 45,52 45,10 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 57,17 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 75,75 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
-10 96,03 95,63 95,23 94,83 94,43 94,03 93,63 93,24 92,84 92,44
0 100,00 99,60 99,21 98,81 98,41 98,01 97,62 97,22 96,82 96,42
t,°C 0 1 2 3 4 5 6 7 8 9
0 100,00 100,40 100,79 101,19 101,59 101,98 102,38 102,78 103,17 103,57
10 103,96 104,36 104,75 105,15 105,55 105,94 106,34 106,73 107,13 107,52
20 107,91 108,31 108,70 109,10 109,49 109,89 110,28 110,67 111,07 111,46
30 111,85 112,25 112,64 113,03 113,43 113,82 114,21 114,61 115,00 115,39
40 115,78 116,17 116,57 116,96 117,35 117,74 118,13 118,53 118,92 119,31
50 119,70 120,09 120,48 120,87 121,26 121,65 122,04 122,43 122,82 123,21
60 123,60 123,99 124,38 124,77 125,16 125,55 125,94 126,33 126,72 127,11
70 127,50 127,89 128,27 128,66 129,05 129,44 129,83 130,21 130,60 130,99
80 131,38 131,77 132,15 132,54 132,93 133,31 133,70 134,09 134,47 134,86
90 135,25 135,63 136,02 136,41 136,79 137,18 137,56 137,95 138,34 138,72
100 139,11 139,49 139,88 140,26 140,65 141,03 141,42 141,80 142,18 142,57
110 142,95 143,34 143,72 144,10 144,49 144,87 145,25 145,64 146,02 146,40
120 146,79 147,17 147,55 147,94 148,32 148,70 149,08 149,46 149,85 150,23
130 150,61 150,99 151,37 151,75 152,14 152,52 152,90 153,28 153,66 154,04
140 154,42 154,80 155,18 155,56 155,94 156,32 156,70 157,08 157,46 157,84
150 158,22 158,60 158,98 159,36 159,74 160,12 160,49 160,87 161,25 161,63
160 162,01 162,39 162,76 163,14 163,52 163,90 164,28 164,65 165,03 165,41
170 165,78 166,16 166,54 166,92 167,29 167,67 168,05 168,42 168,80 169,17
180 169,55 169,93 170,30 170,68 171,05 171,43 171,80 172,18 172,55 172,93
190 173,30 173,68 174,05 174,43 174,80 17517 175,55 175,92 176,30 176,67
200 177,04 177,42 177,79 178,16 178,54 178,91 179,28 179,66 180,03 180,40
210 180,77 181,15 181,52 181,89 182,26 182,63 183,01 183,38 183,75 184,12
220 184,49 184,86 185,23 185,60 185,97 186,35 186,72 187,09 187,46 187,83
230 188,20 188,57 188,94 189,31 189,68 190,05 190,42 190,78 191,15 191,52
240 191,89 192,26 192,63 193,00 193,37 193,73 194,10 194,47 194,84 195,21
250 195,57 195,94 196,31 196,68 197,04 197,41 197,78 198,15 198,51 198,88
260 199,25 199,61 199,98 200,34 200,71 201,08 201,44 201,81 202,17 202,54
270 202,90 203,27 203,64 204,00 204,37 204,73 205,09 205,46 205,82 206,19
280 206,55 206,92 207,28 207,64 208,01 208,37 208,74 209,10 209,46 209,83
290 210,19 210,55 210,91 211,28 211,64 212,00 212,36 212,73 213,09 213,45
300 213,81 21417 214,54 214,90 215,26 215,62 215,98 216,34 216,70 217,07
310 217,43 217,79 218,15 218,51 218,87 219,23 219,59 219,95 220,31 220,67
320 221,03 221,39 221,75 222,10 222,46 222,82 223,18 223,54 223,90 224,26
330 224,62 22497 225,33 225,69 226,05 226,41 226,76 227,12 227,48 227,84
340 228,19 228,55 228,91 229,26 229,62 229,98 230,33 230,69 231,05 231,40
350 231,76 232,12 232,47 232,83 233,18 233,54 233,89 234,25 234,60 234,96
360 235,31 235,67 236,02 236,38 236,73 237,09 237,44 237,80 238,15 238,50
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OkoH4aHue mabnuubi A.2

Conpotusnenune TC npu Temnepatype t, Om

t,°C
0 1 2 3 4 5 6 7 8 9

370 238,86 239,21 239,56 239,92 240,27 240,62 240,98 241,33 241,68 242,04
380 242,39 242,74 243,09 243,44 243,80 244,15 24450 244,85 24520 245,56
390 245,91 246,26 246,61 246,96 247,31 247,66 248,01 248,36 248,71 249,06
400 249,41 249,76 250,11 250,46 250,81 251,16 251,51 251,86 252,21 252,56
410 252,91 253,26 253,61 253,96 254,31 254,65 255,00 255,35 255,70 256,05
420 256,39 256,74 257,09 257,44 257,78 258,13 258,48 258,83 259,17 259,52
430 259,87 260,21 260,56 260,91 261,25 261,60 261,94 262,29 262,64 262,98
440 263,33 263,67 264,02 264,36 264,71 265,05 26540 265,74 266,09 266,43
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 27296 273,30
470 273,64 273,98 274,32 274,67 275,01 275,35 27569 276,03 276,37 276,71
480 277,05 277,40 277,74 278,08 278,42 278,76 279,10 279,44 279,78 280,12
490 280,46 280,80 281,14 281,48 281,81 282,15 282,49 282,83 283,17 283,51
500 283,85 284,19 28452 284,86 28520 28554 28588 286,21 286,55 286,89
510 287,23 287,56 287,90 288,24 288,57 288,91 289,25 289,58 289,92 290,26
520 290,59 290,93 291,27 291,60 291,94 29227 292,61 292,94 293,28 293,61
530 293,95 294,28 294,62 294,95 29529 29562 29596 296,29 296,63 296,96
540 297,29 297,63 297,96 298,29 298,63 298,96 299,29 299,63 299,96 300,29
550 300,63 300,96 301,29 301,62 301,96 302,29 302,62 30295 303,28 303,62
560 303,95 304,28 304,61 304,94 305,27 30560 30593 306,26 306,59 306,93
570 307,26 307,59 307,92 308,25 308,58 308,91 309,24 309,56 309,89 310,22
580 310,55 310,88 311,21 311,54 311,87 312,20 312,53 312,85 313,18 313,51
590 313,84 31417 31449 31482 31515 31548 31580 316,13 316,46 316,79
600 317,11 317,44 317,77 318,09 31842 318,74 319,07 31940 319,72 320,05
610 320,37 320,70 321,03 321,35 321,68 322,00 322,33 322,65 322,98 323,30
620 323,63 323,95 324,27 32460 32492 32525 32557 325,89 326,22 326,54
630 326,86 327,19 327,51 327,83 328,16 328,48 328,80 329,12 32945 329,77
640 330,09 330,41 330,74 331,06 331,38 331,70 332,02 332,34 332,66 332,99
650 333,31 333,63 333,95 334,27 334,59 334,91 335,23 33555 33587 336,19
660 336,51 336,83 337,15 337,47 337,79 338,11 338,43 338,75 339,07 339,38
670 339,70 340,02 340,34 340,66 340,98 341,29 341,61 341,93 342,25 342,57
680 342,88 343,20 343,52 343,84 344,15 344,47 344,79 34510 34542 34574
690 346,05 346,37 346,68 347,00 347,32 347,63 347,95 348,26 348,58 348,89
700 349,21 349,52 349,84 350,15 350,47 350,78 351,10 351,41 351,73 352,04
710 362,35 352,67 352,98 353,30 353,61 353,92 354,24 35455 354,86 355,18
720 355,49 355,80 356,11 356,43 356,74 357,05 357,36 357,67 357,99 358,30
730 358,61 358,92 359,23 359,54 359,86 360,177 360,48 360,79 361,10 361,41
740 361,72 362,03 362,34 362,65 362,96 363,27 363,58 363,89 364,20 364,51
750 364,82 365,13 36544 365,75 366,06 366,36 366,67 366,98 367,29 367,60
760 367,91 368,21 368,52 368,83 369,14 36945 369,75 370,06 370,37 370,67
770 370,98 371,29 371,60 371,90 372,21 372,51 372,82 373,13 373,43 373,74
780 374,05 374,35 37466 37496 37527 37557 37588 376,18 376,49 376,79
790 377,10 377,40 377,71 378,01 378,31 378,62 378,92 379,23 379,63 379,83
800 380,14 380,44 380,74 381,05 381,35 381,65 381,96 382,26 382,56 382,86
810 383,17 383,47 383,77 384,07 384,37 384,68 384,98 38528 38558 385,88
820 386,18 386,48 386,79 387,09 387,39 387,69 387,99 38829 388,59 388,89
830 389,19 389,49 389,79 390,09 390,39 390,69 390,99 391,29 391,58 391,88
840 392,18 392,48 392,78 393,08 393,38 393,67 393,97 394,27 394,57 394,87
850 395,16
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Tabnunua A3 — HomunHanbHas cTtaTMyeckas xapakTepuctvka Anst MegHbIX TepMonpeobpasoBaTeneli conpoTuBne-

HUSA 1 YyBCTBUTEMbHbIX 3anemeHToB Ry = 100 Om, o = 0,00428 °c™’

Conpotusnexue TC npu Temnepatype t, Om
t,°C
0 -1 -2 -3 -4 -5 -6 -7 -8 -9
-180 20,53
-170 25,10 24,64 24,19 23,73 23,27 22,82 22,36 21,90 21,44 20,99
-160 29,65 29,20 28,74 28,29 27,83 27,38 26,92 26,47 26,01 25,56
-150 34,18 33,73 33,27 32,82 32,37 31,92 31,46 31,01 30,56 30,10
-140 38,69 38,24 37,79 37,34 36,89 36,44 35,99 35,53 35,08 34,63
-130 43,18 42,73 42,28 41,83 41,38 40,94 40,49 40,04 39,59 39,14
-120 47,65 47,20 46,76 46,31 45,86 45,42 44,97 44,52 44,07 43,63
-110 52,10 51,66 51,21 50,77 50,32 49,88 49,43 48,99 48,54 48,10
-100 56,54 56,09 55,65 55,21 54,76 54,32 53,88 53,43 52,99 52,55
-90 60,95 60,51 60,07 59,63 59,19 58,75 58,30 57,86 57,42 56,98
-80 65,35 64,91 64,47 64,03 63,59 63,15 62,71 62,27 61,83 61,39
-70 69,74 69,30 68,86 68,42 67,98 67,55 67,11 66,67 66,23 65,79
-60 74,10 73,67 73,23 72,79 72,36 71,92 71,48 71,05 70,61 70,17
-50 78,46 78,02 77,59 77,15 76,72 76,28 75,85 75,41 74,97 74,54
-40 82,79 82,36 81,93 81,49 81,06 80,63 80,19 79,76 79,32 78,89
=30 87,11 86,68 86,25 85,82 85,39 84,95 84,52 84,09 83,66 83,22
-20 91,42 90,99 90,56 90,13 89,70 89,27 88,84 88,41 87,98 87,55
-10 95,72 95,29 94,86 94,43 94,00 93,57 93,14 92,71 92,28 91,85
0 100,00 99,57 99,14 98,72 98,29 97,86 97,43 97,00 96,58 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
10 104,28 104,71 105,14 105,56 105,99 106,42 106,85 107,28 107,70 108,13
20 108,56 108,99 109,42 109,84 110,27 110,70 111,13 111,56 111,98 112,41
30 112,84 113,27 113,70 114,12 114,55 114,98 115,41 115,84 116,26 116,69
40 117,12 117,55 117,98 118,40 118,83 119,26 119,69 120,12 120,54 120,97
50 121,40 121,83 122,26 122,68 123,11 123,54 123,97 124,40 124,82 125,25
60 125,68 126,11 126,54 126,96 127,39 127,82 128,25 128,68 129,10 129,53
70 129,96 130,39 130,82 131,24 131,67 132,10 132,53 132,96 133,38 133,81
80 134,24 134,67 135,10 135,52 135,95 136,38 136,81 137,24 137,66 138,09
90 138,52 138,95 139,38 139,80 140,23 140,66 141,09 141,52 141,94 142,37
100 142,80 143,23 143,66 144,08 144,51 144,94 145,37 145,80 146,22 146,65
110 147,08 147,51 147,94 148,36 148,79 149,22 149,65 150,08 150,50 150,93
120 151,36 151,79 152,22 152,64 153,07 153,50 153,93 154,36 154,78 155,21
130 155,64 156,07 156,50 156,92 157,35 157,78 158,21 158,64 159,06 159,49
140 159,92 160,35 160,78 161,20 161,63 162,06 162,49 162,92 163,34 163,77
150 164,20 164,63 165,06 165,48 165,91 166,34 166,77 167,20 167,62 168,05
160 168,48 168,91 169,34 169,76 170,19 170,62 171,05 171,48 171,90 172,33
170 172,76 173,19 173,62 174,04 174,47 174,90 175,33 175,76 176,18 176,61
180 177,04 177,47 177,90 178,32 178,75 179,18 179,61 180,04 180,46 180,89
190 181,32 181,75 182,18 182,60 183,03 183,46 183,89 184,32 184,74 185,17
200 185,60
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Tabnunua A4 — HommnHanbHas cTaTnyeckasi xapakTepucTuka ans MegHbix TepmonpeobpasoBaTtenert conpoTuenie-
HWUSI N YYBCTBUTENbHbIX 3nemeHToB Ry = 100 Om, o = 0,00426 °c™’

Conpotusnenune TC npu Temnepartype t, Om

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 79,552 79,126
-30 87,22 86,794 86,368 85,942 85,516 85,09 84,664 84,238 83,812 83,386
-20 91,48 91,0564 90,628 90,202 89,776 89,35 88,924 88,498 88,072 87,646
-10 95,74 95,314 94,888 94,462 94,036 93,61 93,184 92,758 92,332 91,906

0 100 99,574 99,148 98,722 98,296 97,87 97,444 97,018 96,592 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

10 104,26 104,686 105,112 105,538 105,964 106,39 106,816 107,242 107,668 108,094
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
40 117,04 117,466 117,892 118,318 118,744 119,17 119,596 120,022 120,448 120,874
50 121,3 121,726 122,152 122,578 123,004 123,43 123,856 124,282 124,708 125,134
60 125,56 125,986 126,412 126,838 127,264 127,69 128,116 128,542 128,968 129,394
70 129,82 130,246 130,672 131,098 131,524 131,95 132,376 132,802 133,228 133,654
80 134,08 134,506 134,932 135,358 135,784 136,21 136,636 137,062 137,488 137,914
90 138,34 138,766 139,192 139,618 140,044 140,47 140,896 141,322 141,748 142,174
100 142,6 143,026 143,452 143,878 144,304 144,73 145,156 145,582 146,008 146,434
110 146,86 147,286 147,712 148,138 148,564 148,99 149,416 149,842 150,268 150,694
120 151,12 151,546 151,972 152,398 152,824 153,25 153,676 154,102 154,528 154,954
130 155,38 155,806 156,232 156,658 157,084 157,51 157,936 158,362 158,788 159,214
140 159,64 160,066 160,492 160,918 161,344 161,77 162,196 162,622 163,048 163,474
150 163,9 164,326 164,752 165,178 165,604 166,03 166,456 166,882 167,308 167,734
160 168,16 168,586 169,012 169,438 169,864 170,29 170,716 171,142 171,568 171,994
170 172,42 172,846 173,272 173,698 174,124 174,55 174976 175402 175,828 176,254
180 176,68 177,106 177,532 177,958 178,384 178,81 179,236 179,662 180,088 180,514
190 180,94 181,366 181,792 182,218 182,644 183,07 183,496 183,922 184,348 184,774
200 185,2

Tabnuuya A5 — HomnHanbHaa ctaTvyeckas XxapakTepucTuka Ans HUKeNeBbIX TepMornpeobpasoBaTenel ConpoTue-
NeHNs 1 YyBCTBUTESbHBIX arieMeHToB Ry = 100 Om, o = 0,00617 °c™!

ConpoTtuenexue TC npu Temnepatype t, Om

t,°C
0 -1 -2 -3 4 -5 -6 -7 -8 -9

—60 69,45 68,99 68,52 68,05 67,59 67,13 66,67 66,21 65,75 65,29
-50 74,21 73,73 73,25 72,77 72,29 71,81 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 82,60 82,09 81,59 81,09 80,59 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
0 100,00 100,55 101,10 101,65 102,21 102,77 103,32 103,88 104,44 105,00

10 105,56 106,13 106,69 107,26 107,83 108,40 108,97 109,54 110,11 110,69
20 111,26 111,84 112,42 113,00 113,58 114,16 114,75 115,33 115,92 116,51
30 117,10 117,69 118,28 118,87 119,47 120,06 120,66 121,26 121,86 122,46
40 123,07 123,67 124,28 124,88 125,49 126,10 126,71 127,32 127,94 128,55
50 129,17 129,79 130,41 131,03 131,65 132,27 132,90 133,52 134,15 134,78
60 135,41 136,04 136,67 137,31 137,94 138,58 139,22 139,86 140,50 141,14
70 141,78 142,43 143,08 143,72 144,37 145,02 145,67 146,33 146,98 147,64
80 148,29 148,95 149,61 150,27 150,94 151,60 152,26 152,93 153,60 154,27
90 154,94 155,61 156,28 156,96 157,63 158,31 158,99 159,67 160,35 161,03
100 161,72 162,41 163,11 163,81 164,51 165,21 165,91 166,62 167,33 168,03
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Conpotusnenue TC npu Temnepartype t, Om

t,°C
0 1 2 3 4 5 6 7 8 9

110 168,74 169,46 170,17 170,89 171,60 172,32 173,05 173,77 174,49 175,22
120 175,95 176,68 177,41 178,15 178,88 179,62 180,36 181,10 181,84 182,59
130 183,34 184,08 184,84 185,59 186,34 187,10 187,86 188,62 189,38 190,14
140 190,91 191,68 192,45 193,22 193,99 194,77 195,55 196,33 197,11 197,89
150 198,68 199,47 200,26 201,05 201,84 202,64 203,44 204,24 205,04 205,84
160 206,65 207,46 208,27 209,08 209,89 210,71 211,63 21235 213,17 214,00
170 214,82 21565 216,48 217,31 218,15 218,99 219,83 220,67 221,51 222,36
180 223,21
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MpunoxeHue b
(cnpaBo4Hoe)

YpaBHeHus Ans pacyeTa TemnepaTypbl N0 CONPOTUBIIEHUIO
TepMornpeo6pa3oBaTesnie CoOnpoTUBIIEHUA

B.1 MnaTtuHoBble TepMonpeo6pasoBaTeniu CONPOTUBIIEHUS
AnaR,/R,<1(t<0 °C)npubnmxeHHas obpaTHas dyHkumsa ans HCX, nossonsolias npoBoauTb pacyeT TeMnepaTy-

pbl no conpoTmBneHuto TC ¢ TouHocTbio + 0,002 °C, cneaytowas:

4 .
t= D D(R/IR,—1).
i=1
Ana R;/Ry>1(t 20 °C) obpatHasa pyHkums ansa HCX cnepyowas:

. VA2 —4B(1-R,IRy) - A (b.2)

2B

(5.1)

roe t — temnepaTtypa no MTLU-90, °C;
R; — conpotusneHue npu Temneparype t, Om;
Ry, — HomuHanbHoe conpoTvnexmne npu Temnepatype 0 °C, Owm.
3Ha4veHUsi NocTosHHBLIX ANt TC ¢ pasnuyHbIM o CrneayoLme:

MNocTosiHHas o =0,00385 °C™" a = 0,00391 °C™!
A 3,9083-1072 °C™” 3,9690- 107 °C™”’
B -5,775-107 °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
D4 1,79090 °C 1,67611 °C

B.2 MeaHkle Tepmonpeo6pa3oBaTeny conpoTUBneHus ¢ o = 0,00426 °C~1
Ona meaHbix TC B grnanasoHe Temnepatyp ot 0 °C go 200 °C obpaTtHasa dyHkumsa ans HCX cnepytowas:

t=(R/R,— 1)/A, (5.3)

roe t — temnepatypa no MTL-90, °C;
R; — conpotusnexune npu temneparype t, Om;
Ry — HomuHanbHoe conpoTvsnexmne npu temnepatype 0 °C, Owm;
A=4,28.10"3°C.
B nuana3soHe Temnepatyp oT muHyc 180 °C go 0 °C npubnuxeHHasi o6paTHas yHKLMS, MO3BONsAOLLasi NPOBOANUTb
pac4yeT TemnepaTypsbl no conpoTuaneHuto TC ¢ TouHocTblo + 0,002 °C, cneaytowas:
4 .
t=> Di(R/Ry 1), (54)
i=1
roe t — temneparypa (MTLLU-90), °C;
R; — conpotvsrieHne npu Temneparype t, Om;
R, — HomuHanbHoe conpoTvenexune npu Temnepatype 0 °C, Owm;
3HAYeHWs NOCTOAHHBIX: D4 = 233,87 °C; D;=-2,0062 °C;
D,=7,9370 °C; D,=-0,3953 °C.
B.3 MepgHble Tepmonpeo6pasosatenu conpotueneHus W,,,=1,426
[nsa megHbix TC B ananasoHe Temnepatyp oT MuHyc 50 °C go nntoc 200 °C obpaTtHas dyHkumsa ans HCX cnegyto-

was:
t=(R,/R,—1)/A, (B.5)

roe t — temnepaTtypa no MTLU-90, °C;
R; — conpoTtusneHue npu Temneparype t, Om;
Ry, — HomuHanbHoe conpoTvnexmne npu Temnepatype 0 °C, Owm;
A=426-103°C".
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B.4 HukeneBble Tepmonpeobpa3oBaTesiu CONPOTUBIIEHUSA
B guana3sone Temnepatyp ot muHyc 60 °C go nntoc 100 °C ob6paTtHasa dyHkumsa ans HCX cnegytoulas:

. VA2 —4B(1-R,Ry) - A (6.6)
2B '

B ananasoHe temnepaTtyp ot 100 °C go 180 °C npubnmkeHHas obpatHas dpyHkumsa ana HCX, no3sonstowasa npoBo-
OUTb pacyeT TemnepaTypbl No conpoTtuenernto TC ¢ TouHocTbio + 0,002 °C, cnepytowas:

3 .
t=100+ D Di(R,/Ry —16172), 1)

i=1
roe t — Temnepatypa no MTLLU-90, °C;

R; — conpotusnexune npu Temneparype t, Om;

Ry — HOMUHanbHoe conpoTuenenune npy temnepatype 0 °C, Om;

3HaYeHUs MOCTOSIHHBIX CrieaytoLmne:

A=54963-103 °C;

B=6,7556-10"6 °C2;

D,=144,096 °C;

D, =-25,502 °C;

D;=4,4876 °C.
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MpunoxeHue B
(cnpaBo4HoOe)

YcnoBuA npueMkun TepmonpeobpasoBaTerniei CONnpoTUBNEHUA U3roToOBUTENEM
1 OTOpaKoOBKM NOTpedGuTenem

B.1 Ycnosus npuemku Tepmonpeobpa3oBarteriei CONPOTUBIIEHUSA U3TOTOBUTENEM

TC mMoxeT ObITb NPU3HAH roAHbLIM 3roTOBUTENEM (MW NOBEPOYHBIM LIEHTPOM) TONbKO B TOM CIyyae, eCrv OTKIMOHe-
Hue conpoTumeneHns TC oT HCX ¢ yyeTom paclunpeHHo HeonpeaeneHHOCTU M3MepeHnsi B nabopaTopum N3rotoButens
(npounssoanTens) unu nosepuTens Unp, paccunTaHHOe B 3KBUBaneHTe Temnepatypbl (R— R, + Unp)/(dR/dt), HaxoguTcsa
BHYTPW MHTepBana gonycka = A (cMm. npumep, TC Ne 1 Ha pucyHke B.1).

B.2 YcnoBus ot6pakoBku TC noTpebutenem

TC moxeT 6bITb 3abpakoBaH NoTpebuTenem TofnbKo B TOM Crlydae, ecriv oTknoHeHue conpotmeneHns TC oT HCX ¢
y4eTOM pacLUMpPeHHOW HeonpeaeneHHOCTU M3MePEHUsT B YCIOBKAX UCMonb3oBaHns TC noTpebutenem Unom paccuuTaH-
Hoe B 3kBMBarneHTe Temnepatypbl (R—R, ., + UHOTp)/(dR/dt), HaxoAMTCA NONHOCTLIO BHE MHTEpBana gonycka+ At (CM. npu-
mep, TC Ne 4 Ha pucyHke B.1).

Mpumep

OtknoHeHue ot HCX, °C
0,20

0,15

0,10 I {

0,05

o
]
Honyck

-0,05

-0,10

-0,15 T I

5
Howmep TC

PucyHok B.1 — Ycnosus npuemkn n otépakoBku TC knacca AA no pesdynbetatam namepenui npu 0 °C. V13 yeTbipex noka-
3aHHbIX TC Tonbko TC Ne 1 moxeT 6bITb NPUHAT N3rotoBUTenem (Mnv NoOBEpPOYHbIM LIeHTPoM) 1 Torbko TC Ne 4 moxeT
ObITb 3abpakoBaH noTpebutenem
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