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METOJAMKA IIOBEPKHA
4213-900-03215076-2010 UC1

Hacrosias MeTo/iKa IIOBEPKH PACIPOCTPaHIETCsl Ha KOMILIEKTH! TepMoIIpeobpa3oBare-
neii conporuienus Pt 500 (zanee xommiekt TC) # ycTaHaBIMBAET METOMKY HX MEPBHYHON H

IEPUO/IHYECKOH TOBEPKH.

PexoMeHIyeMEBIil MEKITOBEPOYHBIH HHTEpBaI — YeTHIpE TOJa.

1.1 Onepamun 1 cpeicTBa NOBEPKH

[lpu mpoBezeHHH MMOBEPKU IPOBOISAT ONEPAIHM, YKa3aHHble B Tabumue 1.1 W HOJKHEL
UCII0JIB30BATLCA CPE/ICTBA IIOBEPKH, yKa3aHHBIE B Tabmuile 1.2

Ta6muna 1.1 — Onepauuy NOBEpKH

Homep nyukra | 1IpoBejieHue onepanuii npu
No
"y Onepaiuu moBepkH METOIHKH I10- IEOBGPKG -
BEPKH IIEPBHYHON | IEPHOIHMYECKOH
1 Bremmnit ocMoTp 1.5.1 + +
2 | IlpoBepka 31€KTPUYECKOTO COMNPOTHBIIE- 1.5.2 + +
HHUS U30JIALHH
3 | OnpeneneHre METPOJIOTHUECKHX XapaK- 1.5.3
TEPHCTHK
3.1 | Onpenenenue CONPOTHBIECHHS TEPMO- 1.53:3.1 + +
npeoOpa3oBareniell B IByX TOYKaxX U3Me-
peHus TeMIepaTypsl U pacdeT Ko du-
LUMEHTOB HHAMBHAYAIBHON CTATHYECKOH
XapaKTEepHUCTHKH
3.2 | Onpe/elieHre NOrPEIIHOCTH TEPMOIIPE- 1532 i +
obpasoBaTesneii COMPOTUBICHUA H3 KOM-
rtekta TC npu u3MepeHun TeMIlepaTyphl
3.3 | Onpenenenne NOrpelIHOCTH KOMIUIEKTA 1.53.3 + +
TC npu usMepeHuy pasHOCTH TEMIIEPATY]

[Ipu HECOOTBETCTBHU XapaKTEPHCTUK MOBEPIEMOT0 KOMILIEKTA TepMonpeodpasoBareiei
conporuenenus Pt 500, ycranoBneHHEIM TpeOOBaHHAM 110 r000MYy M3 myHKTOB Tabuus! 1.1 ero




K JaibHedInel noBepke He NOMYCKAIOT M IOCIEAYIOIIUE OTepallui He MPOBOMAT, 38 UCKIIKYE-
aueM oGopMIIeHHS Pe3yIIbTaToB 1o 1. 1.5.4.

Tabmuua 1.2 — Cpenctsa IOBEPKH

No ni/mi
MeTomuke | HauMeHoBaHHE CpelCTBa MOBEPKH MeTponoradecKkHe XapaKTepHCTHKH
ITOBEPKH
1.5.2 Tepaommerp E6-13 Juanason mamepermii R (10°-10") Om, knace

tTounocty 2,5-4, Unerr=100 B.

1.5.3.1 TepMoMeTp compoTHBIIeHHS IaTHHO- | Jlmamason msmepenui T (0-420) °C, 2-# paspsa.
BoIi sranonnsi [TTC-10M.
Crcrema IoBepKy TepMomnpeobpasosa- | Juanason mamepenuit T (vumyce 200-500) °C,
tenel asromarusuposaaras ACIIT. MOrPEIHOCTH :J:(O,004+10_5 DHE;

nuana3zon u3Mepennii R (0-1500) Om, mo-
TPEIIHOCTh 43-10 Ow, ok 0,2 MA.

TepmocTar HyJIeBOH. HepaBHOMEPHOCTH TeMIIepaTyphl B pabodem
06neMe ae bomee 0,01 °C.
Tepmocrar maposoii TII-1M. Bocrpoussonamas remneparypa 100 °C, ne-

PAaBHOMEPHOCTH TeMIIepaTyphl B pabouem 00b-
eme He bosee 0,05 °C, HecTaOUIBHOCTD MO
niepykaHys Temieparypsl He 6onee £0,03 °C.

[lpumevannsd:
1. JomyckaeTcsi MPUMEHATE JpyIHe CpelcTBa IMOBEPKH, METPOJIOIHYECKIE W TEXHHYCCKHE
XapaKkTepUCTHKH KOTOPbIX HE XYK€ IPHUBeIeHHBIX B Tabmue 1.2.
2. Bce cpectBa u3MepeHuH JO/LKHE]I OBITH HCIPABHBI W ITOBEPEHBI, TEPMOCTATHI - ATTECTO-
BaHBI.

1.2 TpeGosanns Kk kBaTU(GUKANHN NOBEPHTEICH

K nosepke xomiekra TC momyckaroT JIHIl, aTTeCTOBAHHBIX HA IIPABO MOBEPKH CPEJICTB
TeMIlepaTypPHBIX U3MEPEHHH.

[MosepuTens JOMKEH IPOUTH HHCTPYKTAXK [0 TEXHUKE 0€3011aCHOCTH U HMETh YJIOCTOBE-
peHue Ha npaso paboThl Ha 3JIeKTpoycTaHOBKax ¢ HampsokeHueM fo 1000 B ¢ rpynmnoi gonycka
ne Hmke I1.

1.3 TpeboBanus 6e30NaCHOCTH

Ilpn mpoBecHHE TOBEPKH TOJDKHEI OBITH cobmomens! Tpebosanus I110T PM-016-2001
PJ1 153-34.0-03.150-00 «MesxoTpacieBsle MpaBmuiia 1O OXpaHe Tpyza (mpaBuia 0e30macHOCTH)
IIPU SKCILTYaTAIHHA 3IIEKTPOYCTAHOBOK» M TpeboBaHus Ge30nacHOCTH, YKa3aHHble B IKCIUTyaTa-
IIOHHBIX JJOKYMEHTaxX Ha CPEJCTBA IIOBEPKH.

1.4 YeaoBus noBepKH M NOATOTOBKA K Heil
1.4.1 Tlpu npoBeneHUN TIOBEPKH IOKHBI COOIIONATECS CEAYIONIME YCIIOBHS:

- TeMmIepaTypa okpyxatomei cpemsl, °C 15-25;
- OTHOCHTE/IbHAA BIAXKHOCTE BO3nyxa, % 30-80;
- armocdepHoe naenenue, klla 84-106,7.

1.4.2 Tlepen mpoBeAcHHEM MOBEPKH HEOOXOAMMO MPOBECTH PACUET OMXKHUIAEMOU paciiiu-
peHHOH HeompeeIeHHOCTH MOBEPKH TI0 AAHHBIM CBHUIETENBCTB O TIOBEPKE CPENICTB H3MEPEHUH
H [IPOTOKOJIAM aTTECTAIlMM HCIIONBL3YEeMBIX TEPMOCTATOB IO METOIHMKE, U3JIOKEHHOH B pasjene
11 TOCT P 8.624-2006. Paccunranuas pacUIMpEHHAs HEOIPEIeIeHHOCTh MOBEPKH JIODKHA
ObITh B JBa paza MeHsle Tpebyemoro ponycka (knace B) mo ['OCT P 8.625-2006.

1.4.3 CpezcTpa NOBEPKH MOJATOTABIUBAIOT K paboTe COTrjlacHO YKa3aHHWAM, IPHUBEICHHBIM
B COOTBETCTBYIOMIUX DKCILTYaTAIIMOHHBIX TOKYMEHTAX.

1.4.4 Tlepen npoBeneHHEM ITOBEpKH HeOOXOIUMO BHIIEp)KaTh KommuiekTsl TC B HOp-
MaJIbHBIX YCIOBHAX HEC MCHCC 1 gaca.



1.5 IpoBejienne noBepKH

1.5.1 Baemnuii ocMOTp

[Ips BHEIIHEM OCMOTpE [POBEPAIOT MAPKMPOBKY, BBIABILIOT OTCYTCTBHE BHEHIHHX HE-
MCIIPABHOCTEH 3aIIUTHOTO KOpPITyca H HPHCOSAHHATEIbHOro Kabens. Jlimna kabens 1oinkHa co-
OTBETCTBOBATL MACIIOPTY ¥ OBITH OJMHAKOBOH y 000HMX TepMoInpeobpasoBaTencHi CONMpOTHBIIC-
aus (TCIT) kommurexta TC.

1.5.2 TIpoBepka dNeKTPHYECKOr0 CONPOTHBICHHS H30IAIHH

[Iposepka snexrpudeckoro conporusienus uzomanuu TCII npousBouTes ¢ NOMOIIBIO Te-

paoMMeTpa MEXAY COCIWHEHHBIMH BMECTE BLIBOJAMH TEPMONpPEOOpPaz0BATENS H 3aLUTHBIM
KOPIYCOM TIpH HalpsxkeHHH noctostHEoro Toka 100 B. M3Mepenue mpoBosT MpH ABYX MOLIP-
HOCTSX TIPUJIOMKEHHS HANPKeHHs. PerucTpupyloT MHUHHMANBHOE 3HAYEHHE COTPOTHBICHUA

u3onanun yepes 10 ¢ rocie OpHI0KEHHs HAPSIKCHHA.
Wzonsnys cunTaercs yIOBIETBOPHTEIBHOM, eciu ee conpoTusienue He Menee 100 MOM.

1.5.3 Onpenenenne METPOTIOTHYECKHX XaPAKTEPHCTHK.

1.5.3.1 OnpeneneHne CONPOTHBIEHHS TEPMONIPEOOpa3oBaTeliel B JIBYX TOUKAX H3MEpe-
HUSI TEMIIEPATYPHI B pacteT Ko3(QOHIHEHTOB HHAHBAIYAILHOR CTATHIECKOH XapaKTePUCTHKA.

OrnipejieneHne COMPOTHRICHHS TEPMOIIPe0dpasoBaTeneli B IBYX TOYKAX W3MEPEHHS TeM-
mepaTypbl W pacder Kod()PUIMEHTOB UHIMBUAYATbHON cTaTHyeckod Xapaxtepuctukd (MCX)
npeobpazosanus kaxuoro TCII mpom3BomuTes ¢ NOMOINBIO TEPMOMETPA CONMPOTHBIEHHS I11a-
TUHOBOTO ATAJOHHOr0 2 pas3psijia ¢ HCIOIB30BAHUEM JKHIKOCTHBIX TEPMOCTATOB.

Jns xaxxporo TCIT u3 komiuiekta npu usmMepurenbHoM Toke 0,2 MA onpenensioTes sHa-
YeHHs COMPOTHBIICHHS TIPH BYX TeMIepaTypax AHana3oHa H3MEpeHHH.

Temmeparypsl, IIPA KOTOPEIX ONPEAENAIOTCS 3HAaYCHHS COIIPOTUBIIEHHS, BRIOUPAIOTCS U3
JIMANA30Ha U3MEpeHuH B COOTBETCTBHH pexoMeHnaimsMu . A5.5 TOCT P 8.624:

- 1,=0°C;

- £©=(90-103) °C.

Jliist 3amanus TEMIEpaTypsl t) HCHOJIB3YIOT HYJNEBOH TepMmocTaT umn cocyn [proapa, 1
t; - TAapOBO¥ WM XKUAKOCTHOH TEPMOCTAT.

Mamepenne conpotusiaeHus TCII B TepmMocTarax HO/KHO BEITOMHATECS IOCTIE YCTAHOB-
NeHus COCTOANUA TeruoBoro pasHoBecust Mexxay TCIT u repmMocraTupytomei cpenoii TepMocTa-
ta (conporusnenue TCII ne uamensgercs 6onee yem Ha 1/10 ronycka 3a 5 mun). McnsiTeiBaeMble
TCIT 1 3TanoHHsil TepMOMETP AOJDKHBEI HAXOIUTHCS Ha OHHAKOBOH rIyOHHe (He MEHEE JUIMHEL
monTaxuoi yacti TCIT). Temneparypa 3TaTOHHOTO TEPMOMETpa 3a BCE BPEMsl M3MEPEHHMH He
NOJKHA M3MeHHuThLed Oonee dem Ha 1/5 momycka moeepsembix TCIL B kxaxmol KOHTpPOIbHOM
TOYKE IIPOU3BOJAT ABA IHKIA MO MATE H3MepeHui. M3 pesynpraroB M3aMepeHuil CONpOTHBICHHS
TCI1 (Ri) momxHO OBITH BEIYTEHO 3HA4eHue conportuBieHus kabens TCII, ompenensemoe mo
JIAHHBIM (JUTHHA B YAENbHOE CONPOTHUBICHHE), YKa3aHHbIM B nacnopre komiuiekra TC. 3a pe-
3yJILTAT H3MEPeHUH TIPHHUMAIOT CpeJIHee apH(METHYECKOE SHAYEHHUE.

Jnst qsyx Touex (t1=to # tr=txu,) 0 MOTYUEHHBIM 3HAYEHHIM CONPOTHBICHHS U TEMIIEpa-
Typel s Kaskporo TCIT u3 koMIIiekTa pacCUHTHIBAIOT HHIUBHAYyaIbHEIE 3HAUYeHHs Ry B K03 d-
dunuenta A:

r,—1 4B (r, ] =1 - 13)

I, 1=t n

A= (5)

_ fi
1+ At +B-1]

0

(6)

rne rp — conpotusienue (i-ro) TCIT mpu Temneparype ty, OM;
r; — conportusnenue (i-ro) TCII mpu Temneparype t;, Om
B — ko3¢ ¢uument HCX no 'OCT P 8.625-2006 (B= -5,775-107°C™).
3 pe3ynpTaToOB H3MEPEHHH Ij JOIDKHO OBITH BHIYTEHO 3HAYEHHE CONPOTUBICHHS KaDems
TCII, onpenensiemMoe M0 AaHHBIM ([UTHHA U YOCIFHOE CONPOTHBIIEHUE), YKA3aHHBIM B I1ACIIOpPTE
xomrutexta TC.



crpoenust MCX TCII mo dopmyne:

B Hauane (1 °C), cepemune (80 °C) 1 KoHIE TeMIepaTypHOro quanasona umepenus (160 °C).

o TOCT P 8.625 juisi BEIOpaHHBIX BeJIMYUH TeMIIepaTyphl IPHBEIEHE! B Tabinile

ITonmyuennsie 3uavenus Rg;, A; u craggaptaoe B (ITOCT P 8.625) ucnome3yroT ans 1mo-

Rycx = Roi(1 + Ait + Bt)

3)

1.5.3.2 Onpenenenne norpemsoctd TCII u3 kommnexra TC npu uaMepeHny TemMiepaTypsl.

Onpenenerne norpenmoctd TCIT xommnnekra TC npu u3MepeHnH TeMIeparypbl BbIIOJ-
HAIOT, paccunThiBas otkionerns UCX B Temmeparyprom sksuBanente ot HCX mo F'OCT P 8.625

3naverns R, mng HCX TCII ¢ R¢=500 Om u gonyctumMoe oTkiIoHenue At amst kinacca B

t,°C 1 80 160
R, (HCX) Om 501,0539 | 6544840 | 8052720
At (k1. B), °C +0,305 +£0,700 £1,100

Orxnonenue compotusieHust TCII or HCX B TeMmepaTypHOM 5KBHBAJIEHTE C yUETOM
pacIMPEHHOM HEOTPEASICHHOCTH H3MEPEHHH PACCYNUTRIBACTCSA IO PopMyIe:
(R - Rygex= Upgp)/(dR/dE) °C
3HaueHHe pacUIMpeHHO# HeompeneneHHocTH u3MepeHHi Up, paccUuTHIBACTCA B COOT-
BeTerBuH ¢ pasnuesiom 11 TOCT P 8.624.
Ocnosnas abcomortaas norpemuocts TCII npu u3Mepenun TeMIepaTypsl B yKa3aHHBIX
TOUKax He JOKHA npessiuarsh Uit ucnsireiBaeMbix 1TCIT 3Hagenuit knacca gomycka B mo
T'OCT P 8.625, BerauciseMsIx 1o gopmyie:

At=+(0,3+0,005]t]) °C

riie t — BEIOpaHHOE 3HaYeHne TeMueparypsl, °C.

(4).

()

1.5.3.3 Onpenenenue norperHocTH KoMiiekra TC npyu H3MepeHruH pasHOCTH TEMIIEPaTyp.

3uavenus norpemsocTd komiviekra TC mpH M3MepeHuH pa3sHoCTH Temiepatyp S(At) on-
peflesIAroOT 115 cheAyonux pasnocteif remmeparyp: 1,3, 5, 10, 20, 50, 80, 140 °C no dopmyre:

S(Al) =

(tm _tm)_(tm _tm) 1

G

—tﬂz)

00

(6)

rje: ty Wty - 3afaHHBIe Ui pacuera JeHCTBUTENIBHEIC 3HAYCHHS TEMIIEPATYp A/ «rops-
yeroy u «xonoanoroy TCI B cooTBeTCTBHM ¢ TaOIHLIEH

ats L 10 30 45 80 90 130 160 160

i, °C 9 27 40 70 70 80 80 20

At, °C 1 3 5 10 20 50 80 140
K1ac | Suom% | 3,5 1,5 1,1 0.8 0,65 0,56 0,54 0,52
¢l [ Apn°C | 0035 | 0,045 | 0,055 0,08 0,13 0,28 0,43 0,73
knac | Spon % - 3,5 2.3 14 0,95 0,68 0,61 0,56
¢2 | Auw°C - 0,105 | 0,115 0,14 0,19 0,34 0,49 0,79

ty) ¥ty — 3HAYEHHS TeMIepaTyp Aud «ropsadero» H «xonoxnoro» TCII, paccunranubie 1o
HNCX no dopmyne:

JA* +4B(R,e, | Ry ~1) — 4
L = 27 (N

rie Ry — nomunansuoe 3nagenne conpotusierus TCIT npu 0 °C (Ry=500 Om);

A —3uauerne koapdunuenrta no FTOCT P 8.625 nis HOMHHAIEHOH CTATHYECKOH Xa-
pakreprcTakH iataaoBoro TCIT ¢ o=0,00385 °C (A=3,9083-107 °C™y;

B — snavenue xoadduimenra mo 'OCT P 8.625 n1g HoMHHAIBHOM CTATHYECKOH Xa-
pakrepuctiky watuHoBoro TCIT ¢ a=0,00385 °c! (B=-5,775:10-7 °C?);

Rycxi — conporuienne «ropsueroy u «xonogsoroy» TCII, paccuurannoe i TeMIre-
patypsl t,; o UCX:

Rucxi = Roi(1 + Aitgs + Brtgs?) 8)

rje  Rg — vHOMBHAYansHoe 3HadeHue conporusnenns TCII npu 0 °C no m. 1.5.3.1;




A — AHIUBHAYAIBEHOE 3HaYeHHe Koo dunuenta A no o, 1.5.3.1;
B — 3pagenue koaddumuenta ypapHeHus no ['OCT P 8.625 s noMuHAILHO# cTa-
Tryeckol xapakreprcTiky miatuHoBoro TCII ¢ 0=0,00385 o (B=-5,775 107 °C?).
3Ha4eHHEe OTHOCHTEILHOM rorpemHocTy koMiuiekta TC npy H3MEpPEHHH Pa3HOCTH TeM-
nepaTyp IS KJIaccoB TOYHOCTH | M 2 He JOMKHBI NPEBBILATH 3HAYECHHH, ONPENENAEMbIX 110
hopmye:
Bjon = £(0,5+3-Atmin/At) %o (9)
rae At — m3mepsiemas pa3nocTs Temmeparyp, °C;
Amin — MEHUMATBHAS H3MepsieMas pasHocTsb Temieparyp (Atmin=1 °C mms xnacca 1 u
Atmin=3 °C s xnacca 2).

1.5.4 OdopmieHue pe3yibTaTOB IIOBEPKH.

1.5.4.1 B nporecce MOBEPKH TOBEPHUTENh JOKEH BECTH IMPOTOKOI TOBEPKH, BKIFOYAOIIHI
B ceDsl clie/lyrolpe JaHHble; HaNMEeHOBaHue M Tun komiutexta TC, 3aBOACKON HOMEp, YCIOBHOE
obosnayenre HCX, pabo4unii quamazon TeMNeparyp, KIiace J0IyCKa H3MEPEHHS pasHOCTH TeMIlepa-
TYP/MUHMMANIBHAS PA3HOCTL TEMIIepaTyp, HAUMEHOBAHHUE 3aKa3uuKa, JaHHbIC M3MEPEHHH, 3aKIIO-
YeHHe 0 TOIHOCTH, IaTy IoBepkH, hamumiio noseputerns. Jlomyckaercs KOMITBIOTEPHBIC 3aIHCH,
(opMHpOBaHUE M XPAaHEHNE IIPOTOKOJIA TIOBEPKH.

1.5.4.2 Kommexr TC npusHaeTcs TOIHBIM, €Cl pe3ysbTaTbl H3MepeHuil mo miL 1.5.2,
1.5.3.2 1 1.5.3.3 HONOKATENBHBL

Ha xommuiextsl TC, npu3HaHHbIE I'OTHBIMH, BBIIAETCS CBHCTENLCTBO O IIOBEPKE YCTaHOB-
JIeHHOU (JOPMBIL, COZIepIKaIIee CIENYIOINE NaHHbIC.

- tun xommwiekta TC, 3aBoyckoii HoMep, pabodmii JUamasoH TEMIIEPATyp, K/Iace JOIycKa
U3MEpeHust PA3HOCTH TeMIIepaTyp/MUHUMAlIbHAsS PA3HOCTE TEMIICPATYP;

- Tabnuily 3HAYCHWH COMPOTHBICHUS KaXIOr0 TepMonpeodpasopatells B ABYX TOUKax
TEMIIEPaTyphl TPajy uPOBKH,

- paCIIMPEHHYI) HEONPEeeleHHOCTh H3MEPEHUs! COINPOTHBIICHHS TepMoIpeoOpasopare-
JIeH B KaXKI0H IpajiyHpOBOYHON TOYKE,

- onpezenesHsie 3Ha4eHN Ry 1 koadduunenta A Kax10ro TepMonpeodpasoBares;

- CpOK JIeHCTBYSA CBUAETENLCTRA.

1.5.4.3 Ha 3abpakoBannblie KoMIIIeKTs [ C odopMiIsercs U3BeeHHe O HEIPUIOTHOCTH.
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