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IMPEJVCJIOBUE

1 PABPABOTAHA:  OO0wiecTBo ¢ OrpaHH4CHHOM OTBETCTBEHHOCTHIO 5
[IpouszBoacreennas komnanus « TECEN» (OO0 IIK «TECENy).

NCTIOJIHUTEJIN:  B.A. Kapxasun, A.B. Kapxxasun, A.B. benesues.

2 YTBEPXXJIEHA OI'VII «BHUMMC» «30» centsops 2008 r.

3 3APETUCTPUPOBAHA ®I'VII «kBHUUMC» «01 » oxkta6psa 2008 r.

4 BHECEHO UBMEHEHMUE Nel

Hacrosimas pekoMeHaanusi He MOXKET ObITh MOJTHOCTHIO MJIM YACTUYHO BOCIIPOM3BECHA,
THPaXMPOBAHA H/UIIM pacrpocTpanena 6e3 paspemenus 000 1K «TECE»

ABTOpCKHE TpaBa Ha CIMOCOO TMOBEPKH, M3JI0KEHHBIH B METOAMKE, 3alUIIEHbl MMAaTEHTOM Ha
n3zobperenue Ne 2325622 ot 27.05.2008.
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PEKOMEH/JALIUA
T88.6

l'ocynapcrBenHas cucrema
obecrnieueHns eJMHCTBA U3MEPEHUN MHA 3091 -2007

[IpeobpazoBarenu TEPMOINEKTPHUECKHUE C JOMOTHUTEIHHBIM
KaHAJIOM JUIS STAJIOHHOTO Ka0eIbHOTO TEPMODJICKTPHUECKOTO
npeoOpazoBarens

Meroavka noBepku

1 OBJIACTb IPUMEHEHUA

Hacrosmass pexomeHzanus pacnpoCTPAHSETCS Ha IOrPYXKAaeMble TEPMOIICKTPUUECKUE
npeobpazoparenu tuna KTXA, KTHH, KTXK, KTXK cepun moaudukanmii 21.XX (nanee —
TII), umMeronme IOMOJHUTENBHBIM KaHal Jisi YCTAHOBKM HTAJIOHHOTO WJIM KOHTPOJIBHOTO
CPEICTBA U3MEPEHUS TEMIIEPATyphbl U YCTAHABIMBACT METOAMKY UX IIOBEPKU HEIOCPEACTBEHHO
Ha TepMoMeTpupyeMoM oobekTe B quanazone ot 200 °C go 1100 °C .

MesxnoBepoyHbIil HHTEPBAT — B COOTBETCTBUU ¢ TpeboBanusmu HTJl Ha mpeoOpazoBaTeni.

2 HOPMATHUBHBIE CCBIJIKHN

I'OCT 8.558-93 TocymapcTBeHHass cucTemMa OOeCHEYEHHs €IUHCTBA H3MEPEHUIA.
['ocynapcTBeHHas MOBEPOYHAs CXeMa JUIsl CPEJICTB U3MEPEHHI TEMITepaTyphl.

I'OCT 6616-94 IlpeobpazoBaTenu TepModieKTpruaeckue. O0mune TEXHUIECKUE YCIOBHUS.

I'OCT 8.338-2002 TocymapcTBeHHass cucTeMa OOecleueHus EeIUHCTBA H3MEPCHHIA.
ITpeobpazoBarenu TepMo3IEKTpHUEcKue. MeToJuKa MOBEpPKU.

I'OCT P 8.585-2001. T'ocymapcTBeHHass cucteMa OOECIeYeHHs] E€IMHCTBA H3MEPCHUU.
Tepmonapsl. HomuHanbHbIE CTATHUECKHE XaPaKTEPUCTHKH MTPE0Opa30BaHuUs.

I'OCT 12.3.019-80 Cucrema ctanmapToB 0€30MacHOCTH TpyJa. VICIbITaHUS W HU3MEpEeHHUs
anekrpudeckue. O0mme TpeboBaHUS OE30MACHOCTH.

MO3K 61515 (1995) TepmonapHble Kabeiau ¥ TEPMOIAPbl C MUHEPAIbHOM N30JIALIUEH.

MD3K 60584-3 (1989) Tepmonapsel. YacTs3. Y IMHUTENbHBIE U KOMIIEHCAIITMOHHBIE TTPOBO/JIA
— JIOIYCTHMBbIE OTKJIOHEHHUS U CUCTeMa 0003HAYCHUSI.

PMI" 43-2001. T'ocynapcTBeHHast cuctema oOecrieueHusl eAMHCTBA u3MepeHuid. [Ipumenenue
«PyKOBOJICTBA MO BBIPAKEHUIO HEOIPEICTIEHHOCTH N3MEPEHUI.

3 TEPMUHBI U OIIPEJAEJIEHU A, COKPAILIEHUA 1 OBO3HAYEHUA

3.1 TepmuHbI M OoNIpeeICHUS
YUIMHAKIIHE NMPoBoaa: TepMOdJIeKTpOAHbIE MPOBOJA, B MApe MMEIOLIUE B 33JaHHOM
JMana3oHe TeMIIEpaTypbl HOMUHAJIbHYIO CTATUYECKYIO XapaKTEPUCTUKY OCHOBHON TEPMOTMIapBhL.
agantep: CoOEIUHUTENBHBIM 3JIEMEHT C pPA3HOTUIIHBIMM pa3beMaMM Ha KOHIAX
YIUIMHSIOIIETO MPOBOJA, MO3BOJIAIOIININ MOJKII0YATh TEPMONAphl K U3MEPUTEIbHOW JIMHUN WIN
npudopy.

3.2 Coxpamenust

B HacrosmeM crangapre IpUMEHSIOT CIEAYIOINE COKPAICHUS:
H/I — HOpMaTUBHBIN JOKYMEHT;

HCX — HOMuHa/IbHAs cCTaTHYECKAs XapaKTEPUCTHKA;

TII — TepMo3IeKTpHUECKUil TpeoOpa3oBaTelb;

YD — TepMOUYYBCTBUTEIBHBII 3JIEMEHT.



3.3. O003HaYeHUA

B HacTosimel MeToiuke IpUMEHSIOT cleTyone 0003HaueHus:

A, —CpenHss pasHUlla MexQy nokasanusmu YO mnosepsemoro TII u mokasaHusmMu

sranonnoro TII, °C;

t 05 — V3MEpEHHOE 3HaueHue Temmneparypsl U3 nosepsemoro TII, °C;

A, — OTKIOHeHHe nokazanuii YD nosepsiemoro TII or HCX, °C

t,, — W3MEpEeHHOI 3HaueHue TeMueparypsl stanonsoro TII, °C;

5 — 3HAYEHUE MHIUBUIYaIbHOU NONPABKU K MOKa3aHUAM 3TanoHHoro TII, °C

o — TPEIEIT IOMYCKACMBIX OTKJIOHCHH 3HAYCHUN THAC UD TII ot HCX, °C;

;p— TIPEEI I0ITYCKaeMOH OCHOBHOM IOTPEIIHOCTH M3MEPUTENILHOTO Nprbopa, °C

A
A
U ;o — 3HaUCHUE PACIIMPEHHOM HEONpPEeaeIeHHOCTH N3MEepEH s pH nosepke, °C.
A
U

wor — PACIIMPEHHAs HEOTIPEIEIeHHOCTh STaJOHHOTO TepMonpeodpaszosatess, °C

4 OIIEPALIMU ITOBEPKH

4.1 Ilpu npoBeeHUN TIOBEPKH JOJDKHBI OBITH BBHITIOJIHEHBI OTlepaliy, yKa3aHHble B Tabnuie 1.

Tabmumna 1

HaunmenoBanue onepanuu Howmep nmyHkra [IpoBenenue

HaCTOSIILETO onepanuu npu
CTaHJapTa IIOBEPKE

Bremnuit ocMoTp 8.1 Ja
IIpoBepka »3IIEKTPUUECKOIO COMPOTHUBIICHUS 39 Jla
M30JIUY NIPH paboueii TemnepaType '
Omnpenenenue oTkinoHeHus nokazanud YO TII
npu paboueM 3HAYEHUH TEMIIEPAaTyphl OT 8.4 Ha
HCX

5 CPEACTBA IIOBEPKH

5.1 Ilpu npoBeneHNH TOBEPKU UCIIOJIB3YIOT CIAEAYIOLIUE CPEACTBA U3MEPEHNUIA:
- peoOpa3oBaTeIn TEPMOIIEKTPHUECKUE KabenbHble dTagoHHbe 3-To paspaga KOTHH c
paCIIUPEHHOW HEOIpPEACIICHHOCTbIO, MPHU JOBepUTENbHOM BepositHocTH 0,95, ykazaHHOU B

Tabnuue 2.
Tabauua 2.

Temneparypa, °C 200 | 300

400

500 | 600 | 700

800 | 900

1000

1100

Pacmupennas
HeonpeaeneHuocts | 0,85 | 0,90
KOTHH, C

0,95

1,00 | 1,05 | 1,15

1,20 | 1,30

1,35

1,50

- ABYX- WJIM MHOTOKaHaJbHbIE MUKPOIIPOLIECCOPHBIE U3MEPUTENH TEMIIEPATYpPhI C MpeaeIaMu
OCHOBHOU JomycTHUMO#M morpenrHocTd He 6onee +(0,05 % (ot usmepsiemoro 3Hauenus) + 0,4)
°C, ¢ BO3MOXHOCTHIO aBTOMAaTHYECKOW 3amUCH PE3yabTaTOB W3MEPEHHH, Hampumep, mpudop

HHS506RA.

5.2. Ilpu noBepke NPUMEHSIOT CIEAYIOIINE BCIIOMOTaTEIbHbIE CPEACTBA:
- CpEACTBO HU3MEPEHUH DJIEKTPUYECKOIO CONPOTHUBIEHUS H30JSILIUUA C HCIBITATEIbHBIM

HanpspkeHueM 500 B u npenenom nzmepenus > 1000 MOwm. Knace Tounoctu 1.5;
- aJlanTepsl TepMoInapHbie Kiacca ToyHocTH 0 (M. npusnoxenue [1).




Benuunna Ttepmo-3.a.c. Tpu TemrepaType pabodero u CBOOOJHOTO KOHIIOB ajaamnTepa,
cootBercTBeHHO paBHO# 100 °C u 0 °C, He momkHa OTKIOHATHCS OT 3HadeHnit HCX Oonee uem
Ha +0,2 Ajon, rae Ajon — MakcumanbpHoO nonyctumoe otkinoHeHne ot HCX mpoBojos 1 kiacca
no M3K 60584-3. Otknonenue ot HCX He mpeBOCXOANUT 3HaUCHUH, yKa3aHHbBIX B Tabnuie 3:

Tabauua 3
HCX (tun TII) XK KK XA HH
+0,2A 5101 +0,5 °C +0,3 °C +0,3 °C +0,3 °C

IIpumeuanue - Hanpumep, ucnonssyror ATHH 2350-x0-2500 mnst KOTHH u ATXA 0250-x0-2500 mst
nosepsieMoil Tepmomapsl THna KTXA 21.06. Hapsany ¢ apanTepamu TepMONapHbIMHM Kiacca TodHocTH 0
HCTOJIB3YIOTCS YAIHHSIONHE IPOBOJA.

5.3 Bce mnpuMmeHseMble CpeACTBAa IOBEPKHM JIOJDKHBI OBITH IOBEPEHBI OpraHaMu
rOCyJapCTBEHHOH  METPOJIOTMYECKOM  CIOyKObl ~ WJIM  METPOJIOTUYECKUMHU  CIyxkO0amMu
IOPUUYECKUX JIUL, aKKPEAUTOBAHHBIMU B YCTAHOBJIEHHOM IOPSAKE, U MMETh JEHCTBYIOLIUE
KJIeiMa WM CBUJIETENILCTBA YCTAaHOBIECHHBIX (hOpPM.

5.4 JlomyckaeTcst IpUMEHATh IPYTHe CPEACTBA U3MEPEHUN, YAOBIETBOPSAIOIINE 10 TOYHOCTH
TpeOOBaHUSAM HACTOSIIETO CTaHAAPTA.

6 YCJIOBUS IOBEPKU

6.1 Ilpu mpoBeeHNU TOBEPKH COOITIONAIOT CIESIYIOIIUE YCIOBHS:

TEeMIepaTypa, OTHOCUTENbHAs BIAXHOCTb M OapoMETpUYecKoe [aBlIeHHE BO3/AyXa B
IIOMEILEHNN JIOJDKHBl COOTBETCTBOBATH HOpMaM, YCTaHOBJIEHHbIM niusi1 Hux B HJI 1o
HKCIUTyaTallii U3MEPUTEIBHOTO proopa.

[Ipumeuanue - [ns pekomenayemoro npuoopa HH605SRA ycnoBust skcIumyaTaly ciaenyomue:

- TeMIeparypa ot 0 10 50 °C;
- OTHOCHTEIIbHASI BIAXKHOCTh BO3/yXa meree 80 %.
- aTMoc(hepHOe JTaBJIeHNE ot 84,0 o 106,7 xIla

7. TPEBOBAHMS BE3OITACHOCTH U TPEBOBAHUS K KBAJIMOUKAIIUN
IMOBEPUTEJIEA

7.1 Tlpu mpoBeieHnu MoBepKH HeoOxoaumo cobmonaTth TpedoBanus 'OCT 12.3.019
7.2. omxHbl OBITH coOMI0AeHBI TpeOboBaHus [IpaBui TeXHUKH G€30MacHOCTH MpU paboTe Ha
JEUCTBYIOLIEM 000PY/I0BaHUH, YCTAHOBJICHHBIE Ha MPEANIPUATHH.

8. IPOBEJEHHUE ITOBEPKHA

8.1. BHemHuii ocMoTp

8.1.1. Ilpu BHemHeM ocMoTpe noBepseMblx TII M0MKHO OBITH YCTaHOBJIEHO COOTBETCTBHE
CIIEAYIOIIUM TPEOOBAHUSIM:

-Hapy)XHas 4acTh (BHE TEPMOMETPUPYEeMOro o0bekTa) 3amuTHON apmatypsl TII He nomkHa
UMETh MOBPEXKIECHUI MOBEPXHOCTH, JOJDKHBI OTCYTCTBOBATh HAPYIIEHUS KPEIUICHUSI apMaTypbl
U TOJIOBKH, LIEJIOCTHOCTU TOJIOBKH, JOJDKHO OBITH COOJIOJEHO COOTBETCTBHE IOAKIIOYSHUS
TEPMORJIEKTPOI0B MAPKUPOBKE;

- Ha kaxzaoM noBepseMoM TII nomkHa ObITH MapKUpOBKa ¢ ykazaHueM Homepa TII, Tuma
HCX, rona Beimycka, pabodero auana3oHa U3MEpeHui 1 Kiacca J0MycKa.

8.2. IIpoBepka 3JIEKTPHYECKOr0 CONPOTHBJICHUS HU30JISILIUH

8.2.1. IIpoBepKy 3JIEKTPUUYECKOTO0 COMPOTUBICHUS M30iALUU noBepsieMbix TII mpoBoasT mo
I'OCT 6616.

8.2.2. Pe3ynbTaThl U3MEpEHUN BHOCAT B MPOTOKOJI MOBEPKHU.



8.2.3. DnekTpudecKoe COMpPOTHBICHUE H30JSAIUU MoBepsieMblx TII JOMKHO OBITH HE MEHee
ykaszan”oro B H/I na TII koHkpeTHOro THIA.

8.3. Hoaroroska TII k noBepke

8.3.1. OTKpBITh KJIEMMHYIO TOJIOBKY IOBEPSIEMON TEpMONApHI.

8.3.2. TloakntounTh yJUIMHSIOMIMKM MPOBOJ WM ajamnTep, COOTBETCTBYrOmMM m. 5.2, k UD
noBepsiemoro TII u k u3mMepurenbHOMY IPUOOPY.

8.3.3. llopxirounts KOTHH k u3mepurensHomMy npudopy.

8.3.4. BcraBute KOTHH B pmomnonuuTensHbld KaHan mnoBepsemoro TII, takum oOpasom,

4yT00bI pabounii Topery KOTHH rapantupoBano ynupaics B JHO 3alIUTHOTO YeXJja MOBEPSEMOro
TII.

8.4. IIpoBenenne n3mepeHni

8.4.1. B 3aBucMMOCTH OT pexuMa paboThl 00BEKTa, HA KOTOPOM YCTaHOBJICHA MOBEpseMast
TII, moBEpKy MPOU3BOAAT Ha OJHOM HJIM HECKOJBKUX TEMIIEPATYPHBIX YPOBHSX 1)), .

8.4.2. Temmeparypy oObekTa KoHTpoiupyloT ¢ mnomouisio KOTHH. Ilpu mnpoBenenun

M3MEpEeHUI TeMIepaTypHbIi X0 He JoJbKeH npeBbimath 3 °C / MuH.

IIpuwmeuamnue - [lpu ucnonszoBannn npudopa HHS506RA ero BKIIOYArOT B PEXHM, ITO3BOJSIOIINHA
0oTOOpa)kaTh MaKCHUMalbHOE U MHUHMMAJIbHOE W3MEpEHHble 3HaueHus. lIpoBomAT M3MepeHHs B TEYEHMU OJHOH
MUHYTHL. PazHunma makcuMansHoro msmepenHoro 3Hadennss KOTHH n MuHHMansHOTO €ro 3Ha4eHUs HE JIOJDKHA
npessimath 3 °C.

8.4.3. Ilukn KOHTPOJIBHBIX M3MEPEHMH MPOMU3BOAAT C MCIOJIB30BAHUEM peXUMa
aBToMarnueckoil 3anucu nokazannii KOTHH n YO nosepsiemoro TII.

WHuTepBaibl BpeMEHHM MEKy IBYMs I1OCJIEI0BATEIbHBIMH 3alIUCAMU MOKa3aHUH Kaxaoro TII
BO BCEM KOHTPOJIBHOM IIMKJIE JOJDKHBI OBITh OJTMHAKOBBIMU M HE MPEBBIATH 3 CEKyH[. 3aluch
NIOKa3aHUW BeneTcss a0 nosyueHuss He MeHee 30 otcueroB mnokaszanu KOTHH u 4D
nosepsieMoro TIL

9. OBPABOTKA PE3YJbTATOB U3MEPEHUIA

9.1. Tlo pe3ynpTaTaM H3MEPEHUH, BBHIMOJHEHHBIX B COOTBETCTBUU C 8.4.3, BBIUMCISAIOT
pazuuity nokazanuii YD TII u nokazanuit KITHH nns xaxaoro orcuera o gpopmyse (1)

i 4 i
A[/BM - tHOB _tua (1)
3aTeM BBIYUCIIIIOT CPEAHEC apI/I(bMCTI/I‘-ICCKOC 3HAYCHUC
n Ai
D A
_ =l

Ay = , ©)
n

IJIE 1 - YUCIIO OTCYETOB B LIUKIIE H3MEPEHUH.
Pesynprar Beruncienus A, 3aHOCAT B IPOTOKOJI IIOBEPKH.

9.2. Beruncnsaot cpennee apudmernyeckoe 3HaueHue nokazanuit KOTHH
n
p
— i=1

n
Pe3ynbTar BEIYHMCIEHNUS [, 3aHOCAT B IIPOTOKOJI IIOBEPKH.

3)

tH3

9.3. Onpenensror nonpasky A ... /i 5TOro UCNOJIb3YIOT IPUBEACHHBIE B CBUJCTEIbCTBE HA
nosepky KOTHH ¢ynkumio otknonenus or HCX unu tabnuily monpaBok (cm. mprtoxenue I).
Cpennee 3Hayenue nokazanuii KOTHH ¢,, mnoxacraBisaior B (QyHKIMIO OTKIOHEHUS H
BBIUHCIISIIOT MONpaBKy A ... B ciyuae ucnonb3oBaHus TaONUIBI TOIPABOK U3 CBUAETEILCTBA O

noepke KOTHH nompaBky BBIUMCIAIOT JMHEMHONM HMHTEPIHOJALMENH MEXIy JBYMs
OMmKalIIMMU 3HAUYCHUSIMU TEMIIepaTyp.
4



Pesynprar BeruMcieHud A, 3aHOCHTCS B IIPOTOKOJI IIOBEPKH.
9.4. Beiuucnarot oTkiaoHeHue nokaszanuil Y0 nosepsemoro TII or HCX
Ao =Dy — Aoy (4)

Pesynprar BeruncineHun A ), 3aHOCUTCS B IIPOTOKOJI IIOBEPKU.

I110B usm

9.5. Jlns U5 nosepstemoro TIT onpenensiror A, o F'OCT 6616.

Pesynbrar BIYHCICHUH A j,;; 3aHOCHTCS B IPOTOKOJI MOBEPKH.

9.6 IIpoBepstoT BhINOIHEHKE ycnoBUs npurogHocty TII muis nanbHeNero npuMeHeHus
AHOB < Aaon (5)

9.7. TII, UD KOTOpBIX HE YAOBIETBOPSAIOT TpeOoBaHUIO 9.6, MOKHBI OBITH MEPEBEACHHI B
0oJee HU3KUH KJIacc TOYHOCTH WJTH 3a0paKOBaHBI.

9.8. Pe3ynbTaT moBEpKU MPHU3HAETCS MOJOKUTEIBHBIM MIPH BBIMIOJTHEHUN TPEOOBaHUHN MyHKTA
9.6 u cieayroIIero ycioBHS:

n

z (AiHSM - AHS’M )2
S =\ 1 <0,3 (6)
n —

Cpe/IHsIs KBaJpaTHyYHas TIOTPEIIHOCTh CIUHUYHBIX U3MEPEHUI Pa3HUIIBI TEMIIEPATYpP JAO0JDKHA
ObITH He Oouee 0,3.

10. O®OPMJIEHHME PE3YJIbTATOB IIOBEPKH

10.1. TlonmoxxuTenbHbIE pPE3YNbTaThl MEPBUYHOW MOBEPKH OGOPMIIAIOT HAaHECEHHUEM
noBepuTenabHoro Kieima Ha nacnopt TIL, mu odopmisieTcss CBUAETENBCTBO O MOBEPKE.

B macnmopre wunm cBuaerenbcTBe IpousBoauTcs 3anuck: TII cooTBercTBYET Kiaccy
nomnycka 1 mnu 2 B MHTEpBaJlax TEMIIEpATyp, BKJIIOYAKOUIMX 3HAYEHUS OJHOM WJIM HECKOJIBKUX
TEMIIEpaTyp B KOTOPBIX OMPEASISUIOCh OTKIoHeHHe nokasanuit U3 TII or HCX (¢, £ 50)°C
@®opMa NPOTOKOJIa IOBEPKU IIPUBEAECHA B IPHWIOKEHUU I

IIpumeduanue - [Ipu npoBeseHny mMoBepkr B Toukax ¢ uarepBaiom 100 °C  mpezmens! quamna3ona
noBepku pacumpsitorcst Ha 50 °C 0T HaMMEHBIIEro U HAUOOIIBIIEr0 3HAUCHHUH TEMIIEPATypPhI B TOUKaX IIOBEPKU.

10.2. TII, ve ynoieTBOpsonIKe TpeOOBaHUAM HacTosmeld metoauku win HJ[ Ha HuX, K
JanbHEUIeMy TPUMEHEHHIO HE JOIMYCKAaloT. Bblgaercs H3BEIIEHHE O HEMPUTOJAHOCTH K
JanbHeHIIeMy MPUMEHEHHUIO ¢ yKa3aHUEM ITPUYHH.



IMPUJIOXKEHUE A
(cmpaBo4Hoe)
IIpumep oneHKH paclIMPeHHO HeonpeaeIeHHOCTH u3MepeHus npu nosepke TII 21.xx mo
srajqoHHoH TII tmma KO3THH, npm npoBeaeHMH NOBEpKH IO MeCTy MCHOJIb30BAaHUS
nosepsiemoii TII B nmanazone remneparyp ot 200 °C no 1100 °C

bromker HeonpeieIeHHOCTH MOBEPKU PACCUUTHIBAETCS B COOTBETCTBUU C pekoMmeHaarueit [1], a
takke PMI' 43-2001 «IIpumenenune «PykoBoacTBa IO BBIPRKEHHIO HEONPEAECIEHHOCTH
HW3MEPEHUIN

A.1 TloBepka Tepmomap Moaudpukammun KTxx 21.Xx, oCcymecTBiseTcss IMyTeM HaXOXKJICHHS
pasHULBI MEXAy IOKa3aHUAMM 3TaloHHOM Tepmomnapsl Thna KOTHH, ycranaBiuBaemoii B
JOTIONTHUTENbHBIN KaHal dexja paloueil TepMomapbl, M TOKa3aHUSMH YYBCTBUTEIHHOIO
snemenTa. [loBepka npoBoauTcs 0e3 AeMOHTaxa paboueil TepMonapsl, Ha MecTe €€ YCTaHOBKH.

A.2 CpencTBa H3MepeHHi, HCIO/Ib3yeMble IIPH NT0OBEpPKe
A.2.1 JranonHas kabdenbHas Tepmonapa 3-ro paspsina KOTHH
Pacmmpennas HeompenenenHocts noBepku KOTHH, Bkmowas HecTaOWIBHOCTH 3a BpeMs

ucnons3oBanus, U, oT £0.85 °C npu 200° C no 1.5 °C npu 1100 °C (cMm. Tabmumy 2

METOIUKH )

A.2.2 U3meputenbubiii npuoop HHS06RA

[Ipenen nomyckaeMoil OCHOBHOW HorpemHocTd (A, ), He 6onee * (0,05 % (oT mokazanus) +
0.4), °C.

IIpenen nomyckaeMol JONOJHUTEIBHOM MOTPEUIHOCTH, BBI3BAHHOW U3MEHEHUEM TEMIIEPATYpbl
OoKpyxaroieid cpeasl oT HopManbHOU (23+5 °C) B amanmazone ot 0°C mo mmoc 50°C, ne
npessimaet 0.1 npenena qomyckaeMoil OCHOBHOM IOI'PELIHOCTH.

Paspermmaromas criocoGHOCTh Tiprbopa a =0.1°C

A.2.3 Ananrtep TepMonapHbIi (MM YAIMHUTENbHbIN NpoBoa B cocrape KOTHH)
Kinacc tounoctu 0. Otknonenue ot HCX npu nepenaje teMneparypsl 1o JyinHe aganrepa ot 60

°C (MakcHMMalIbHO omycTuMas Temneparypa Ha pazbeme KOTHH) 1o 0 °C A =+0.18 °C.

nposooa

A.3 Pe3yJabTarhl H3MepeHH i
[TpoBoasar ne menee 30 n3Mmepenuit. MakcuManabHO JOMYCTHMBIN Apeid mokazanuit o000
u3 Tepmornap 3a BpeMs uzMmepenuit 3 °C. CpenHsis KBaJpaTH4Has MOTPEIIHOCTh €IMHUYHBIX

U3MEPEHUI pa3HULBI TeMIepaTyp S,,;, A0JDKHA ObITh He Oonee 0,3.
A.4 Brogxer HeonmpeneaeHHOCTH.
Pacmupennass HeonpeneneHHOCTh BbluncieHus mnompaBku A, k KOTHH OGepercs wu3

ceunerensctBa 0 mnoBepke KOTHH. bromker HeonpeneneHHOCTH HW3MEPEHUs PpPa3HULbI
MOKa3aHU OBEPSAEMOM M ATAJIOHHOW TepMoIap MpuBeeH B Tabmuie A.1.

Tabmuua A.1. Bromker HeonmpeaeneHHOCTH H3MEPEHHUs Pa3HHIBI NMOKAa3aHWH MOBEpsSEeMON U
JTAJIOHHOW TepMoIap

Bxian B cyMmmapHyto
CTaHJapTHYIO
HEONpeeNIeHHOCTb, °C

HcToyHuk HeonpeneneHHOCTH, THIL, Onenka crangaptHoit | Koaddumment
pacIpezielieHie, METOI pacdueTra HeonpeneneHHocTH, °C BITHMSTHUS

Cayuaitasie 3¢ (hexThl mpu U3MepeHuH (1o
30-Ti n3MepeHusM) , TUII A, HOpMaJIbHOE 0.05 1 0.05

pacnpeaeiacHue, uCKO = SﬂgM / Vv 30

[Ipenen nonyckaemMoi OCHOBHOM
norpemHocty npudopa’, Tun B,
PaBHOMEPHOE PACIIPEIETICHHE ot 0.06 10 0.32 \/E ot 0.08 10 0.45

unpuﬁopa = AHP1 /\/§




Paspematoriast cocoOHOCTB
U3MEPUTEIHHOTO prOopa, THII B,
PaBHOMEPHOE pacIpeielieHHe 0.03 \/E 0.04

umkd.’lhl = amkd.’lhl /2\/5

[Ipenen nonmyckaeMoi HONOTHUTENBHOM
MOTPENTHOCTH, BRI3BAHHOW N3MEHCHHUEM
TEMIIepaTyphl OKpYKaromel Cpepl OT

HOpMasbHOM' B auamasone ot 0 °C 10 Toc or 0.03 10 0.06 \/E ot 0.04 o 0.08
50°C, tun B, paBHOMepHOE pacIpesieneHue

Upep =0.1-A /43

HectabunpHOCTB TEMIIEpATYpHI ey (3a
BpeMsI IEPEKITIOUCHHUS MEXKTy KaHAJIaMH), TUTI
B, paBHOMepHOE pacripenesneHme 0.03 1 0.03

Uppeis = Der IN3, Ay =0.05

HeomnpeneneHHOCTb paconoXkeHHs CaeB,
Tun B, paBHOMEpHOE pacnpeneneHue 0.06 1 0.06

ucnaﬂ = Acnaﬂ /\/5’ Acnaﬂ = 012

Anantep TepMONapHbIH (MK
YIUIMHUTENBHBIH 1poBoa B coctae KOTHH) ,
Tun B, paBHOMEpHOE pacnpeneneHue 0.10 1 0.10

unpoeoda = Anpoeoda /ﬁ

1. Ipenen nomyckaemolf ocHoBHOW morpemrHoctu npudbopa HHS06RA, (tunm B, paBHOMepHOe pacmpezerneHue,
=A,p/ \/g ) ompenenen popmyoi + (0,05 % (ot mokazaunus) + 0.4), °C.

— TmocTosiHHAs cocTaistiomas norpemnocty (0.4°C) ssisercst GyHKIMEH CHIOMPHYTHOTO COCTOSTHHS TTprbopa —
TEIUIOBOW CTAaOWJIM3AIMM  CXEMBl PETHUCTPAllMM TEMIIEpaTypbl XOJIOMHOTO CHas, IOTPEIIHOCTHIO JaTdhKa
TEMIIEpaTyphl XOJIOIHOIO Crasi, MOrPEeNIHOCTHIO MOJIMHOMA TIEPEBOa XapaKTePUCTHK JIATYMKa XOJOMHOTO Crias B
T3/IC, morpenHocThI0 OIMHOMOB t(T3/IC) JUIS ATAJIOHHOTO M TIOBEPSIEMOTO JATYUKOB | T.JI.

— BCE 3TH XapaKTEPUCTUKH NPHOOpPA, ONPEEISIONINE MOCTOSHHYIO COCTABIISIOIIYIO TIOTPEIIHOCTH, SIBIISIOTCS
a0COJFOTHO MJCHTHYHBIMY NIPH MPOBEICHNUH N3MEPEHUH, KaK JJIsl STAJIOHHOTO, TAaK U JJIsI TOBEPSEMOTO JaTYHKOB.

— TaK KaK pe3yJbTaTOM H3MEPEHHUH SIBISETCS OIpeNelIeHHe PAasHUIBI MEXIy TeMIepaTypaMu 3TaJIOHHOTO U
MIOBEPSIEMOT0 JATYNKOB, TO HAJWYHE MIOCTOSTHHOM COCTABIISIONICH OTPEIIHOCTH, OMHAKOBOM 110 BEIMYNHE U 3HAKY
Juisl 000MX WM3MEPUTENBHBIX KaHAJIOB NMpUOOpa, HE MOXKET BIMSATh HAa BEIWYMHY HEOINPEIEICHHOCTH HCKOMOM
XapaKTEPUCTHUKH.

Kax pesynbTaTa BCEro BBIIIECKA3aHHOIO, PH PACYETe OLIEHKH HEONPENENEHHOCTH Umpusopa YUUTHIBAIACH TOJBKO
TeMmIieparypHas (CiiydaiiHas) YacTh Tpeiena IOIyCKaeMoW OCHOBHOW morpemHoctd mpubopa =+ (0,05 % (or
MTOKa3aHMUsA).

Ipenen momyckaeMoi JTOMOIHUTEIHHOM MOTPELIHOCTH, BBHI3BAHHONW M3MEHEHHEM TEMIIEpAaTyphl OKpY’Karomei
Cpeibl OT HOPMAIbHOW, PACCUMTHIBACTCS HCIIONB3Ysl MOJNHYI0 BEIUYHMHY HorperiHoct mpubopa, (0,05 % (or
nokazanus) + 0.4), °C, BKiIroyas MOCTOSIHHYIO BEIMYMHY, T.K. YCIOBHUS paboThl ¢ IPpHOOPOM B TeueHHE pabouero
JTHSI MOTYT KapJJMHAJIHO MEHSTHCS.

MCTOJ pacyeTa unpuﬁopa

2. Bemmumna A, = 10.1 °C onpenenena skcnepuMeHTaILHO.

A.4 CymmapHasi cTAaHAapTHAas HeONpeaeIeHHOCTh H3MEePEeHUsl Pa3HULbI IOKa3aHu il
MOBepPsAeMOH M ITAJOHHOH TepMonap

_ 2 2 2 2 2 2 2
uc (Auw ) - \/uCKO + CHP ’ unpuﬁopa + CHP ’ umKa.r'lhl + CHP ’ uOKP + u()pe:j(}) + ucnaﬂ + unpoeoda

A.5. CymmapHasi cTaHAapTHas HeonpeaeJdeHHOCTh noBepkn TII.
2 2

u. (AHOB ) = \/uc (A ) + (UKSTHH /2)

A.6. PacimpenHasi Heonpeie1eHHOCTh IMOBEPKH.

U(AHOB ) =k-u,(Anop)

k=2, 9T0 COOTBETCTBYET IOBEPUTEIHHOU BEPOITHOCTH 95%.




A.7. PaclinpeHHasi HeonpeaeaeHHOCTh u3MepeHusi npu nosepke TII 21.xx mo 3TanoHHOM
TH Tuma KOTHH, npu npoBeeHnu NOBEepKHU 10 MeCTy MCIOJb30BaHus nosepsiemoii TII B
auanasone temmneparyp ot 200°C no 1100°C

Temnepatypa, °C PacumiupenHasi HeonpeieJeHHOCTh
nosepku padoyero TII, °C
200 0,91
300 0,97
400 1,04
500 1,12
600 1,19
700 1,31
800 1,39
900 1,52
1000 1,60
1100 1,77




IMPUJIO)KEHUE b

(pexoMeHayemMoe)
®opMa ¥ IpuMep 3aM0JTHEeHHs NPOTOK01a noBepku TII

IIporokos nepuoanueckoit nosepku Ne 8

TII Tuna: KTXA 21.06 ot 12.11.2007 r.
1. JTajoHHBIE CpeACTBA M3MepPeH Uil
TepmonpeobpazoBartenb W3mepuTenbHblil mpubop
Howmep Tun Paspan | Homep Tun Kracc

15321 [KOTHH| 3  |05000342| HH506RA | 005 9%t + 0.4

2. BHemHmii ocMoTp M onnpo0oBaHue.

Momudukanus TI1 KTXA 21.06-020 -kl -H - Ty -20-1000
Ne 2346.15345
KJacc Brnanenen Jwnamazon 3aMedaHuii Mo BHEIIHEMY BUIY,
Temmepatyp, °C MapKHUPOBKE U CXEME COCAMHECHUM
[IK «Teceit» Ot munyc 40 1o HET
moc 1100

3. Onpenenenne 3J1eKTPUYECKOr0 CONPOTHBJIEHUS U30JSIINH.

ITapametp 3Hauenne napamerpa g TI1
DNeKTpUYIECcKOe COMPOTUBICHIE [Ipu npunoxxenne NpsMOro ¥ 00paTHOTO HAIPSDKEHUS
H30JLALHH 9NEKTPUYECKOE conpoTHBIeHHE H3omsuun: >100 MOm

4. Onpenenenne otkaoHeHus nokazanuii TII or HCX

tM3 A[/13M A3T A Ao A1701.’&?
500,1 3,8 2,4 2,4 1,4
7083 4,3 3,0 2,8 1,3

t,, — M3MEPECHHOI 3HaUeHHe TeMIepaTypsl sranonHoro TI1, °C;

A5, — CpenHas pazHuIa MeX Iy nokazaHusMu UD nosepsemoro TII u nokazanusimu stanosnoro TII,
or.

G

A ,, — 3Ha4YeHWe UHAUBUIYAIBHOM IIOIPABKYU K NOKa3aHusaM 3tanonHoro TII, °C

A sorr — TIPEEI IOy CKAaeMBbIX orkinonennii suavennii TOJIC UD TII ot HCX, °C;

A oz — oTKinoHeHue nokazanuit Y3 nosepsiemoro TIT or HCX, °C

5. 3akJm0ueHHe MO pe3yJabTaTaM MOBEPKH.

Momupuxamus TII KTXA 21.06-020 - k1 -H - Tys-20 - 1000

Ne 2346.15345

TII cooTBETCTBYET Kiaccy aomycka | B mHTepBanax temmeparyp (500+50) °C, (710+50) °C

[loBepurens ( )
TOAITUCh UMsI, OTYECTBO, haMuITHs




MNPUJIO’)KEHUE B
(cmpaBouHoe)
AJJAIITEPBI TEPMOITAPHBIE ATxx

CoenuHUTENBHBINA 3JEMEHT ¢ PA3HOTUITHBIMU pa3beMaMM Ha KOHIIAX YAJUHSIOUIEr0 IPOBOAA,
MO3BOJIIOLINH MOJKITIOYATh TEPMONAPHI K U3MEPUTENBHON JTMHUH WK TPUOOPY.

AnanTtepsl MOCTABISAIOTCS KaK CaMOCTOSATENbHBIE U3JIENHUS.

[Ipu uconp30BaHNM aJanTEPOB B KOMILIEKTE C STAIOHHBIM TEPMONPEOOpa3oBaTeNneM s
MPOBENICHHS TOBEPKH, aJanTep TEPMOIIAPHBIA JOIXKeH ObITh IOBEPEH Ha COOTBETCTBUE TPEOOBAHHIM
I'OCT 8.338 k yUIMHSIOIIUM IIPOBOAAM.

MakcuManbHBIN HapyKHBIH IUaMeTp MpoBOAA JUI ajanTepa ¢ MUHU-Pa3beMOM — 4 MM, Ui
ajanrepa co CTaHAAPTHBIM Pa3beEMOM — 8 MM.

TepmornapHble pa3beMbl, BXOAIINE B aIallTePbl COOTBETCTBYIOT cTaHmapTam [2] u [3], BHOCST
norpenrHocTs He 6onee 1,1 ° C npu pasHuie Temeparyp Ha pazbeme B 40 ° C. Dta morpenHocTs 0yaer
MIPONOPIIMOHATBHO YMEHBIIATHCS IIPY YMEHBIIIEHNN Pa3HUIIBI TEMIIEPATYP.

YC/IOBHOE OBO3HAYEHHUE A/JALITEPOB
ATxx XXYY — kX - L

XX — THII TIPOBOJIA:
XA, HH, XXK nnu XK T T MoHnTaxHas JjivHa,
MM

KoncrpyxrruBaas Momudukanms:
XX — 0003HaUEHIE KOMMYTAIIMOHHOHN YacTH; Knacc momycka

YY — ob6o3HaueHne MPOBOAA

O6o3HayYyeHuUe cocmaeHbix Yacmell adanmepa
O603HaueHNEe KOMMYTAIIMOHHOM 9acTu afanrepa (XX) cocToUT U3 ABYX IH(P, COOTBETCTBYIOIINX BHIY Y3JI0B
KOMMYTAI[MU Ha KOHLAxX ajanrepa. I1pu 3akase nudpsl yKa3plBAIOTCSA B BO3PACTAIONIEH ITOCIICI0BATEIBHOCTH,
Hanpumep, 02, 14, 23 (o we 20, 41, 32).

y3eJ1 KOMMYTAIMH YAJIMHUTEIbHbIE IIPOBO/IA
CcBOOOHBIEC KOHIIBI
0 W30JISILHS TIPOBOJHUKOB U HApY)KHasi 000JI04Ka
IIPOBOJA 50 N
U3 CHJIMKOHOBOM PE3UHBI
1 PpO3CTKa MUHU-pASHEMa M30JISILHS TPOBOJIHUKOB U3 CHIIMKOHOBOM
51 | pe3uHsbl, 5KpaH U3 JIy)KCHOU MeU, HapyKHas
2 BIJTKA MHHH-Pa3beMa 0001104Ka U3 CHIIMKOHOBOH PE3UHBI
M30JISILHS TIPOBOAHHUKOB U3 (hTOpOIIACTA, IKpaH
3 pO3€eTKa CTaHAAPTHOTO 60 | u3 myxeHol Meny, HapyKHas 000I0YKa U3
pazsema ¢roporacra
W30JISILHS TIPOBOJHUKOB U HAPY)KHasi 000JI0UKa
BUJIKA CTaHAAPTHOTO N .
4 a3beMa 61 | u3 droporutacra, HapyKHBIH SKpaH U3 IY>)KCHOH
p MEIHOU IIPOBOJIOKU
IIpuMepbl KOHCTPYKTHBHBIX MOAM(UKALIUI aJaNITEPOB
KoncTpykTuBHas
Py Onucanne
MoaupUKANMH
agamnTep ¢ po3eTkoil MuHH-pazbema (01); H30IIsIs
0150 MIPOBOJHUKOB M HapyKHast 000JI09Ka MPOBOJA U3
CHJIMKOHOBOH pe3uHs! (50)
ajanTep ¢ PO3ETKOH 1 BUIIKOH MUHH-pa3beMa (12); n30mmsmust
1260 MIPOBOJTHUKOB U Hapy»KHas 000JI04Ka IIPOBOJA 3

¢ToporutacTa, BHyTPCHHUN 3KPaH U3 JTy)KEHOH MeJHON
IpoBOJIOKH (60)

azjianTep ¢ pO3eTKOM MUHM-Pa3beMa U BUIKOH CTaHJapTHOTO
paszbema (23); u30smus IPOBOJHUKOB M HApY:KHAS
000J104Ka IPOBOAA U3 CHIIMKOHOBOW PE3UHBI, BHYTPEHHUH
9KpaH U3 Jy>KEHOH MeIHOH npoBonokH (51)

(+) —
amantep 6e3 pazseMoB (00); H30AIKSI TPOBOJHUKOB 1

0061 == @ | gapy)xHasi 000JI0YKa MPOBOJA U3 (TOPOIIACTA, HAPYKHBIH
9KpaH U3 Jy>KEHOH MeIHOH IpoBOoIOoKH (61)

amanTep 6e3 yamuHATENEHOro mpoBoaa (00), KOMITITIEKT U3

3400 CTaHIAPTHBIX pa3beMa U BUIKH (34)
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Texnuueckue xXapaxkmepucmuxku aoanmepoe

e [OuanasoH pabouux Temnepartyp,

ot munyc 40 °C go maroc 200°C

e Kriacc gonyckKa

0 — nns1 amanTepoB, MPOLIEIIINX MOBEPKY Ha cooTBercTBHE TpedboBanusam ['OCT 8.338 k

YAIUHUTCIBHBIM IPOBOJAM;

1- I adanTepoB € YAJIMHUTCIIbHBIMUA TCPMOIIaPHBIMU IMIPOBOJAMU, COOTBCTCTBYIOIIIUMHU l—My

KJjaccy pomnycka mo MOK 60584-3.

Mpumeuanne. B coorBercTBuu ¢ . 5.2 'OCT 8.338 BenuumHa TepMO-3./1.C. IPU TEMIIEPATYPE
pabouero u CBOOOAHOIO KOHIIOB ajaanTtepa, coorBercTBeHHo paBHor 100 °C u 0 °C, He nomkHa
oTkiIoHAThCs oT 3HaueHnid HCX Gonee uem Ha +0,2 Ajor, TA€ Agon — MAKCUMAIBHO AOIYCTUMOE

orknonenue or HCX mposozaoB 1 kinacca no MOK 60584-3. Jlns agantepoB kinacca 0 OTKIIOHEHUE OT
HCX He npeBocXonuT 3HaYCHUH, YKa3aHHBIX B TaOIUIIE:

HCX (tun TII) XK

KK XA

HH

+0,2A50m

+0,5 °C

+0,3 °C +0,3 °C

+0,3 °C

e cTeneHb 3awWuThbl No [4]

1P40

Hepeuenb OCHOBHbBIX UCNOJIHEHUIL at)anmepoe mepmonapHvlx

Tom KoHcTpykTHBHAS MOaupUKAnU JI;iMHA poBoJa

TI KOMMYTAIIHOHHOE THII TPOBOIA L, MM
HCIIOJIHCHHUE

ﬁl’flﬁ’ 00, 01, 02, 03, 04, 50.51. 60 5288
, 5 5 4
ke | 12142334 4000:
5000;
ATXK | 00 61 8000

Hpujnepbt 3anucu npu 3axkase

ATHH 1450 - k0 - 2500 — anantep s Tepmonpeobdpasosarens tuna HH, moguduxanus 1450 c
PO3eTKON MUHH-Pa3beMa U BIJIKOH CTaHAApTHOIO pazbeMa (14) U yUIMHUTENBHBIM IPOBOIOM B

W3OJISIIMM U3 CHITMKOHOBOW pe3uHsl (50), kiace gomycka ), MOHTakHas [ymuHa 2500 M.

ATXK 0061 - k1 - 4000 — anantep s TepmornpeodpazoBatens tuna XK, monudukanus 0061 6e3
paszsemoB (00), TpoBOJ YUTMHUTEIBHEIHN ¢ U30IIAIMEH MPOBOHUKOB U HAPYKHOU 000JIOUKO 13
¢Topornacra, Hapy>KHBII 3KpaH U3 JTy>KEHOH MeIHOM MpoBoioku (61), knace gomycka I, MOHTaKHas!

muHa 4000 M.

ATXA 1200 — anantep 1ist TepMonpeoOpaszoBaTens Thna XA, MUHHA-pa3beM B KOMIUIEKTE (BHJIKA U

po3eTka).
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MNPUJIO)KEHUE I
(cmpaBouHoe)

Oopasen ceuaerenbcrsa 0 nopepke KOTHH.
JIner Ne2 MeTpoJsioruyeckue XapaKkTepUCTHKH.

MeTponormyeckme xapakTepucTmMku

1. lnana3oH TeMmepaTtyp 200°C +1100°C

2. Pacver 1elicTBUTEIBHOM TeMIepaTypbl :  ; _ (HCY | A § o
JEHCT H3M 3T \" H3M

rae: fhsy - MOKA3aHHS H3MePHTeIbHOro npudopa B rpaxycax Ieabenst win

TeMmepaTypa onpeie/leHHas 0 cTaHAapTHOH pyHkumn /757 = £(E,,,,)n0 FOCT P 8.585

A, (1F57) - monpaBKa K MOKA3AHUAM Ta10HHOI TepMonaphbl

3. Pacuer nonpasok A'sr”ﬁ;}}‘ )

e - % Ay= 379122

Aor (e ) =2 A *Uia ) 4 2 40106

A,= 6,57E-06
Temnepartypa, °C As; ,°C| Temnepatypa, °C Ay ,°C

200 1.2 700 -3,0
250 0,6 750 -3,2
300 0,1 800 -3,4
350 -0,4 850 -3,6
400 -0,9 900 -3.7
450 -1,3 950 -3,8
500 -1,7 1000 -3,9
550 2.1 1050 -3,9
600 24 1100 -3,9
650 2,7

4. Pacmupennas HeonpeneaeHHocTh K9THH npn noBepurenabHoii BepositHocTH 0,95,

T,°C 200 | 300 § 400 | 500 | 600 §y 700 | 800 [ 900 | 1000 } 1100

2
[
(]
]

U 0.85 | 09 | 095 1 105 ] 115 1.2 | 1.; 1.5

5. Paspsia - Tpetmii .

naeHbIit MeTponor A.B.benesues
(mnognuce) (MHMUKMansl, hamunus)

Moeeputens B.A KapxasuH
(nognuce) (MHMUKManel, hamunus)



bubaunorpagus

[1] [1] EA-4/02 (1999) Expression of the Uncertainty of Measurement in Calibration.

BeIpaxxeHue HeonpeIeIeHHOCTH U3MEPEHUN IIPU IPAyUPOBKE.

[2] ASTM E1684-00 Standard specification for Miniature Thermocouple Connectors. Tumnossie
TEXHUYECKUE YCIOBHUS Ha MAJIOTa0apuUTHbBIE COCIMHUTENbHbIC YCTPONUCTBA Ui TepMOTIap.

[3] ASTM E1129/E1129M-98(2002) Standard specification for Thermocouple

Connectors. TunoBble TEXHUYECKUE YCIOBUS Ha COCMHUTENBHBIE YCTPONCTBA Ui TepMOTIap.
[4] TOCT 14254-96 (MBK 60529) Crenenu 3amuThl, o0ecrieunBaeMblie o0otoukamu (ko IP).
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