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PEKOMEHTA LIS
T88.6

T'ocynapcTBeHHas cucrema
obecrieueHns €OUHCTBA H3MEPEHUIH MH 3091 - 2007

IIpeoGpa3oBarenu TEPMOSIEKTPUIECKHIE C AOMOTHUTEbLHBIM
KaHAJIOM IUISL 3TaJIOHHOTO KabeNIbHOTO TePMOBIIEKTPHIECKOTO
npeoOpasoBaTens

Mertoauka MOBEpKU

1 OBJIACTh IPUMEHEHNA

Hacrosimass pexkoMeHpauusi pacIpoOCTPAHSETCsl Ha MOrPYKaeMble TEPMO3JIECKTPHUECKUE
npeobpasosatenu Tnuna KTXA, KTHH, KTXK, KTXK cepun moaudukarmii 21.XX (manee —
TII), uMerouMe NONONHMUTENBHBIA KaHAN U1 YCTAHOBKU OTAJIOHHOTO MM KOHTPOJILHOTO
CpeacTBa U3MEPEHUST TEMIIEPATYPHLI U YCTAHABIIUBACT METONUKY UX MOBEPKHU HECMMOCPECACTBEHHO
Ha TepMOMeTpHpyeMoM oObekTe B quanazone ot 200 °C o 1100 °C .

Me:xmoBepOoUHbIi HHTEPBa — B COOTBETCTBHUH ¢ Tpebosanusimu HTJI Ha npeobpasoBareny.

2 HOPMATHUBHBIE CCHBIJIKA

I'OCT 8.558-93 TocymapctBeHHass cucteMa OOeClevYeHHs €OUHCTBA H3MEPEHHI.
I'ocynapcTBeHHast HOBEPOYHAs CXeMa 1Jisl CPeCTB U3MePEHHl TeMIIepaTyphbl.

T'OCT 6616-94 IIpeoOpasoBarenu TepModiekTpuueckue, OOne TEXHUIECKHE YCIOBHUSL.

I'OCT 8.338-2002 TocymapcTBeHHast cucCTeMa OOeCHeYeHHs €eIWHCTBA H3MEPEHHIL.
IIpeobpazoBaTenu TepMOIIEKTpUUeCcKkUe. MeToI1Ka MoBepKH.

I'OCT P 8.585-2001. TocymapcTBeHHast cucTeMa OOECIICUECHHWS] EIUHCTBA W3MEpPEHHId.
Tepmonapsl. HoMiHaIbHBIE CTATHYECKHE XapaKTePUCTHKH PeoOpa3OBaHusL.

TI'OCT 12.3.019-80 Cucrema cranmaptoB Oe3omacHOCTH Tpyna. McmertaHust ¥ w3MepeHHs
anextpuueckue. OOmue TpedboBanus 6e30MacHOCTH.

MOK 61515 (1995) TepmonapHbie kabeau U TEPMONAPbI C MUHEPAIBHON H30JSIIIUEN.

MDO3K 60584-3 (1989) Tepmonapsl. YacTe3. YanuHUTENbHBIE U KOMIIEHCALIMOHHbIE TPOBOAA
— JIONYCTHMBIE OTKJIOHCHHUS U CHCTEMa O003HAYCHHS.

PMI" 43-2001. I'ocynapcreeHHas cucTeMa obecniedeHus eauHcTsa nusmMepeHuii. [IpumeHeHue
«PyKOBOACTBA MO BBHIPAXKEHUIO HEOTPEACNIEHHOCTH H3MEPEHHUID).

3 TEPMUHBI H OOPEAEJEHNA, COKPAIIIEHHWA U OBO3HAYEHHUA

3.1 TepMuHBI H onpeAeJIeHHS
YAJHHSIOIIHEe MpoBoaa: TepMO3NEKTPOAHbIE MPOBOAA, B Mape MMEIOIHE B 3aJaHHOM
JMana3oHe TeMIepaTypbl HOMHHAIBHYIO CTATHYECKY 0 XapaKTepHUCTHKY OCHOBHOI TepMOMaphblL.
apantep: CoenWHUTENBHBIA 3JEMEHT C Pa3HOTHUIHBIMH pa3beéMaMH Ha KOHLAX
YIUTHHSAIOLIETO MPOBOAA, IO3BOJLIIOMMIT MOAKIIOYaTh TEPMONAPhl K H3MEPHUTEIIbHOI IMHUU HIH
mpubopy.

3.2 Coxkpamenus

B HacTosIIeM cTaHAapTe NPUMEHSIOT CIIENYIOIINe COKPAIeHNUS:
HJI — HOpMaTHBHBINA JOKYMEHT;

HCX — HOMHMHAJIbHAS CTATHYECKAs XapaKTePUCTHKA;

TIT — TepMoanekTpHUeCKHii mpeobpasoBaTeb;

U3 — TepMOUYBCTBUTEIbHBII JIIEMEHT.



3.3. O6o3nauenus

B HacTosiel MeTOANKe MPAMEHSIOT CIEAYIoIHe 0003HAYCHUS:

A, —CPemHAS pasHHLA MeXay mnokaszanuwsiMu YD mnosepsieMoro TII u nokasaHwsiMH

stanousoro TII, °C;

t 05 — U3MepeHHOe 3Hauenue Temmeparypsl U nosepsiemoro TII, °C;

A o5 — OTKIIOHeHue nokasanuii U9 nosepsiemoro TIT or HCX, °C

t,» — U3MEPEHHOMH 3Ha4YeHue TeMieparypsl sranonHoro T1I, °C;

A, — 3HaueHUe HHIUBHUYAIbHOIN HOMpPABKHU K MOKa3aHusIM sTanonHoro TII, °C

A jon — TIpEZIeN nomycKaeMbIX OTKJoHeHuit 3nauennit TOJIC UD TIT or HCX, °C;

U oy — 3HaueHHe PACUIMPEHHON HEONPEAENICHHOCTH H3MEPEHH s IPH 1oBepke, °C.

A, — Tpezmen TOImycKaeMOi OCHOBHOI MOrPELIHOCTH H3MEPUTENBHOTO mprbopa, °C

U 1oy — PACLIMPEHHAsS] HEOTIPENEIEHHOCTD TAJIOHHOTO TepMonpeobpasosarers, °C

4 OIEPAIINY MOBEPKHN

4.1 Tlpu npoBeIEeHNH MOBEPKH IOJKHBI OBbITh BBINOJIHEHBI OMIEPALINH, YKa3aHHBIE B TaOmuue 1.

Tabsuua 1

Haumenosanue onepanuu Howmep nynkra IIpoBenenue

HACTOSILIEro onepawnuu npu
CTaHpapTa TIOBEPKE
Breuranii ocMOTp 3.1 Ja
IIpoBepka 3IEKTPUYECKOTO CONPOTHBIICHHS 32 Jla
U30JISIM K Tipu paboueii Temmeparype ’
Omnpenenenue oTkIoHeHUst nokaszanuii YD TII
npu  pabodyeM 3HAYEHHU TEMIIEPaTyphl OT) 8.4 Ha
HCX
5 CPEACTBA IIOBEPKN

5.1 Tlpu npoBeneHNH NOBEPKHU UCTIOB3YIOT CAEAYIOLUE CPEACTBA U3MEPEHHIA:
- mpeoOpazoBarenin TepModJIeKTprieckre kabenbHble sTanoHHble 3-ro paspsaa KOTHH c
PACIIMPEHHON HEOMPEAEIEHHOCTBIO, MPH NOBepUTENbHOH BepositHocTH 0,95, ykasaHHOH B

Tabnune 2.
Tabnuna 2.

Temneparypa, "C

200

300

400

500 | 600

800 | 900

1000

1100

Pacmiupennas
HEOTIPEeNICHHOCTD

KDTHH,C

0,85

0,90

0,95

1,00 | 1,05 | 1,15

1,20 | 1,30

1,35

1,50

- IByX- MJIA MHOTOKAaHAJIbHbIE MHKPOMPOLIECCOPHBIE H3MEPUTENH TEMIIEPaTyphl C NpeesaMu
OCHOBHOI JIonyCTHMOI morpemHocTd He Gosiee (0,05 % (ot u3mepsiemoro 3HaueHus1) + 0,4)
°C, ¢ BO3MOKHOCTBIO ABTOMATHYECKOM 3aMHCH PE3yJIbTaTOB W3MEPEHHiA, Hampumep, npubop

HHS506RA.

5.2. Tlpu noBepke MPUMEHSIIOT CIIEAYIOLIHE BCIOMOTaTeNbHbIE CPEACTBA:
- CPENCTBO W3MEPEHMI 3JIEKTPHYECKOTO COMPOTHUBICHHS H3OJALMH C HCHbITATENIbHBIM

Hanpsikennem 500 B u npenenom usmepenns > 1000 MOwm. Kiace tounoctu 1.5;
- ajlanTephl TEPMOMapHbIe Kiacca TO9HOCTH 0 (cM. npunoxenue J1).




BenuumHa TepMo-d.4.C. mpu TeMmeparype pabodero m CcBOOOIHOTO KOHLOB ajamTepa,
cootBercTBeHHO paBHO# 100 °C u 0 °C, He nomkHa OTKIOHAThCA OT 3HaueHHni HCX Oonee uem
Ha +0,2 Agom, TA€ Ao — MakcuManbHO gomycrumoe otkioreHne or HCX mposogos | kimacca
no MOK 60584-3. Otknonenne or HCX He npeBoCXOANT 3HAUEHMH, YKA3aHHBIX B Tabmuue 3:

Tabnua 3
HCX (tun TIT) XK KK XA HH
+0,2An0n +0,5 °C +0,3 °C +0,3 °C +0,3 °C

IMpuMeuanue - Hampumep, ncnonssyror ATHH 2350-x0-2500 pms KOTHH 1 ATXA 0250-x0-2500 mms
noeepsieMoit  TepMomapel TMma KTXA 21.06. Hapany ¢ agamrepamMm TepMONMAapHBIMM Kjacca TO4HOCTH 0O
HCIIOJIB3YHOTCA YATHHAIOIIME MPOBO/A.

53 Bce mnpuMeHAeMble CPEACTBA IIOBEPKH JOJDKHBI OBITH IIOBEpPEHbl OpraHaMH
rOCyIapCTBEHHOM  METPOJIOTMYECKOM  Ciy:kObl WM METPOJIOTHYECKHMMH  Ciiyxbamiu
FOPHIMYECKIX JIUL, aKKPEAUTOBAHHBIME B YCTAHOBJICHHOM IIOPSAKE, U UMETh NefiCTBYIOLIHE
KJIeHiMa MM CBUIETENLCTBA YCTAHOBICHHBIX (HOPM.

5.4 Jlomyckaercs IPUMEHATb APYTHe CPEACTBA H3MEPEHHUil, YIOBIETBOPSIOLLHE MO TOYHOCTH
TpeOOBaHMAM HACTOSALIETO CTAHAAPTA.

6 YCJIOBHUA IOBEPKHA

6.1 IIpu npoBeneHHH MOBEPKU COONIONAIOT CIEAYIOMHE YCAOBHSL:

TeMIIepaTypa, OTHOCUTEIbHAs BJIAXHOCTE M OapoOMETpPUYeCKOe MAaBjlieHHE BO3OyXa B
MMOMEIIEHUH [OJUKHBI COOTBETCTBOBAaTh HOPMAaM, YCTaHOBNIEHHBIM misd Hux B HJI[ mo
JKCILTyaTalK H3MEPUTEILHOTO Iprbopa.

[Tpumeuanue - It pekomerayemoro npudopa HH605RA yCoBus 3KCIUTyaTalHH ClICAYOLIHE:

- TeMIepaTypa or 0 g0 50 °C;
- OTHOCUTEJIBHAS BJIAKHOCTH BO3IyXa MeHee 80 %.
- atMoc(epHOE JaBIICHHE ot 84,0 no 106,7 xI1a

7. TPEBOBAHUSI BE3OITACHOCTH U TPEBOBAHMA K KBAJTU®OUKAITUHA
INOBEPUTEJIEA

7.1 Ipu npoBeneHn: noBepku Heobxoaumo cobmonars Tpedoanmst TOCT 12.3.019
7.2. Homxwer ObiTh cobiromeHbl TpeboBanmst [pasui TexHuky OesonacHoCcTH npu pabore Ha
IeHcTByromeM 000PyIOBaHNH, YCTAHOBIICHHBIE HA IPEIIIPUSITHH.

8. IPOBEJAEHHUE ITIOBEPKHA

8.1. BHemnmii ocMoTp

8.1.1. Ilpu BHemmHeM ocMoTpe moBepsieMblx TII HOMKHO OBITH YCTAHOBIEHO COOTBETCTBHE
CIIeYIOLIUM TPeOOBaHUSIM:

-Hapy»kHasl 4acTb (BHE TEpMOMETPHUPYeMOTro oObekTa) 3amuTHOiH apmatypsl TII He HOJDKHA
HMETh TOBPEXIEHUH ITOBEPXHOCTH, HOJLKHBI OTCYTCTBOBATH HAPYIUICHHS KPEIUICHUS apMaTypsl
U TOJIOBKH, LEJOCTHOCTH TOJIOBKH, AOJDKHO ObIThb COOJIIOZIEHO COOTBETCTBHE MOAKIIOYEHHUS
TEPMOAJIEKTPOIOB MAPKHUPOBKE;

- Ha kKaxzgoMm mosepseMoM TII nomkHa ObITH MapkHpOBKa C ykasaHmeMm Homepa TII, Tuma
HCX, ropa Bbinmycka, pabouero auana3oHa H3MepPeHHii 1 Kacca A0MycKa.

8.2. IIpoBepka 3JIeKTPHYECKOr0 CONPOTHBIEHHUS H30ISALUHHI

8.2.1. IlpoBepKy 3JEKTPUIECKOrO COMPOTUBIICHHS M30JALUK nosepsieMerx TII mpoBomsaT mo
I'OCT 6616.

8.2.2. Pe3ynpTaTsl H3MEPEHUH BHOCAT B IIPOTOKOJI MOBEPKH.



8.2.3. DnekTpuyeckoe COMPOTHBJIEHUE HU30JALMU moBepsieMbix TII JOKHO OBITH HE MeHee
ykazan"oro B HJ/I na TII koHkpeTHOrO TUNA.

8.3. Hoaroroska TII k noBepke

8.3.1. OTKpBITH KJIEMMHYIO TOJIOBKY NTOBEPSIEMOIi TEPMONApBHI.

8.3.2. ogwmounTe YATUHAKILNI NPOBOJ HJIH ajanTep, COOTBETCTRYyIomui 1. 5.2, x U3
moeepsiemoro TII u kK u3MepUTENILHOMY IPHOOPY.

8.3.3. Ioxpxmounts K3THH k u3mepurenbHOMY npHOOpY.

8.3.4. Bcrasurs KOTHH B nonomaurensHblii kaHan mnoBepsemoro TII, takum oOpasom,
gr00BI paboumnii Topert KOTHH rapasTupoBano ynupaics B JHO 3aIUTHOTO 9EXJIA TOBEPSIEMOTO
TII.

8.4. IIpoBenenne n3mepenui

8.4.1. B 3aBucumoctu oT pexxuma paboTsl 00bEKTa, Ha KOTOPOM YCTaHOBJICHA MOBepsieMast
TH, HNOBEPKY MPOU3BOAAT HA OAHOM HJIKM HECKOJIBKUX TEMIIEPATYPHBIX YPOBHAX t;IOB .

8.42. Temmeparypy obbekra koHTpomupyloT ¢ mnomombio KOTHH. Tlpm mnpopemenun
HW3MEpeHUi TeMIepaTypHBIN X0 He HOJDKEH npeBbimaTs 3 °C / MuH.

IIpumMedanue - IIpu ucnoms3opanmu npuoopa HHS06RA ero BKIIOYAOT B PEXKAM, MO3BOJBIEOIIHH
oTo0OpaskaTh MaKCHMAJbHOC H MHHHMAJHGHOC M3MCPEHHBIC 3HAYCHHA. [IPOBOMAIT H3MEPEHHSA B TCUCHHH OXHOH
MuHYTH. PasHuma MakcaManmeHOTo m3MepeHHoro 3HadcHmwa KOTHH m MuHMMAnbHOroO €ro 3HaYeHHSA HE JOJDKHA
npesbmmars 3 °C.

8.43. Ilukn KOHTPONBHBIX M3MEPEHHH MPOU3BOAAT C HCIOJB30BAHHEM PEXKHMa
aBTOMarm4eckoii samucu nokasanuiit K9THH u U3 nosepsiemoro TII.

HHTepBaibl BpeMEHH MeXXAY IBYMsl OC/IE0BATENIbHBIMH 3aHCAMH TokasaHuii kaxnoro TIT
BO BCEM KOHTPOJIbHOM LIMKJIE OJKHBI ObITh OZIMHAKOBBIMU U HE NPEBBILIATH 3 CEKYHI. 3aluch
nokaszaHuil Bemerca A0 moisiyuyeHuss He MeHee 30 orcueroB mnokaszanuid KOTHH u 4O
nosepsiemoro TIIL.

9. OGPABOTKA PE3YJIbTATOB U3MEPEHHM

9.1. Tlo pesyasraram H3MEpEHHH, BBIMOJHEHHBIX B COOTBETCTBHH C 8.4.3, BBIYHCISIIOT
pasuuny noxaszannii U2 TII u nokaszanuit KOTHH mns kaxxnoro orcaera mo ¢popmye (1)
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TJIE 71 - YUCJIO OTCYETOB B IIUKJIE U3MEPEHUI.
Pesynerar Beruncnenus A,,, 3aHOCAT B IPOTOKOJI IOBEPKH.

9.2. Beruucisitot cpenHee apudmerryeckoe 3HadeHue nokasannit KOTHH
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PesyneraT BEIYUCIEHUS ¢, 3aHOCST B IPOTOKOJ IIOBEPKU.

9.3. OnpenensaroT monpasky A, . J{1s 5TOro HCIONB3YIOT IPUBEAECHHBIE B CBUAETENbLCTBE HA
nosepky KOTHH ¢yuxuumto orximonenus: or HCX wnn tabmuny nonpasok (em. npunoxkenue I').
Cpennee 3nHauenne mnokasanumii KOTHH ¢,, mNOnCcTaBnsAioT B (yHKUMIO OTKJIOHEHUS U
BBIUHCJISIIOT TIONPaBKy A, . B ciydae ncmonb30BaHus TaOIUIBI IOMPABOK U3 CBUETENILCTBA O

nosepke KOTHH mompaBky BbIMMCIAIOT JHHEHHOW HHTEPNOIALMEH MEXAy ABYM
OmxailIIMe 3HAYEHHUSIME TEMIIepaTyp.
4



PesynbraT Borducnenuii A, 3aHOCHTCS B IIPOTOKOJ MOBEPKH.
9.4. BeruncnstioT oTkNIoneHue nokaszanuii U3 nosepsemoro TII or HCX
Apop = Ayay = Ay C))
PesynbraT BeIMMCIAEHUH A [, 3aHOCHTCS B IPOTOKOJI IOBEPKH.
9.5. st 43 nosepsiemoro TIT onpeaensiror A, no TOCT 6616.
Pesynbrar Beuncienuii A ;,; 3aHOCHTCS B IPOTOKOJI MOBEPKH.
9.6 IIpoBepAIOT BhINOAHEHNE YCIOBUsE npuroaHocTy TI1 ajist AanbHENIIEro IPUMEHEHHs!
AHOB <A Jon (5)
9.7. TII, U3 KOTOPBHIX HE YAOBIETBOPSIOT TPeOOBaHMIO 9.6, MOJKHBI OBITH [IEPEBENEHBI B
6oree HU3KUI KITaCC TOUHOCTH MM 3a0PaKkOBaHBI,

9.8. PesynbTar NoBepKH NPU3HAETCS MOJOKUTEILHBIM IIPY BBIOJHEHNH TPeOOBaHMI yHKTa
9.6 ¥ clenyroIero ycloBust:

n

Z (A[}BM - AHEM )2

Syas == <03 (6)

n—1
CpenHssl KBaAPaTUYHAS MOTPELIHOCTL €UHUYHBIX U3MEPEHUH Pa3HULbl TEMIIEPATYP IOJKHA
ObITh He Goee 0,3.

10. O®OPMJIEHME PE3YJIbTATOB IOBEPKHA

10.1. TlonoXWTETBbHBIC pE3yNbTaThl MEPBHYHON MOBEPKH O(GOPMIIIOT HAHECEHHEM
MIOBEPUTENBHOTO KiieiiMa Ha mactopT TII, v opopMisieTcsi CBUOETENBCTBO O MOBEPKE.

B nacrnopTe wWin CBUACTEIILCTBE TMPOU3BOAUTCA 3aIlHCb: TIT COOTBETCTBYET KIIACCY
nonycka 1 uian 2 B MHTEpBaJaX TEMIIEPATypP, BKIIOYAIOLINX 3HAYEHHS] OJHON MJIM HECKOJIbKHX
TEMIIEpaTyp B KOTOPbIX ONpeAessuIoch OTKIOHeHHe nokasauuii YD TII or HCX (7, + 50)°C
®dopma npoTOKOJIa MOBEPKY MPHUBEEHA B IPUIOXKeHuH I

IIpumeuanue - [Ipy npoBeAcHAN MOBEPKH B TOYKAX C muTepBamoM 100 °C mpenensl AHama3oHa
TOBEPKH pacimpsoTcst Ha 50 °C 0T HAMMEHBIICTO M HAMOOIBILIETO 3HAUCHUIH TEMIIEPATYPhl B TOUKAX MOBEPKH.

10.2. TII, He ynosieTBOpsiroinre TpeOOBaHMUAM HacTosiieii MeToauku wid HJI Ha HuX, K
JaJbHeWIIeMy NPUMEHEHHIO He JOIMyCKAlOT. Bhlmaercsi H3BEIleHWE O HENPUIOJHOCTH K
JajbHeNIIeMy MIPUMEHEHHIO C YKa3aHUEM MTPUYKH.



MIPAJIOXKEHUE A
(cmpaBouHoe)
Ipumep oLeHKH pacHIMPEHHOH HeompeaeJIeHHOCTH usMepenus npu nosepke TII 21.xx mo
srajoHHo TII Ttuma KOTHH, npu npoBeseHHH NOBepKH MO MeECTY HCHOJb30BAHHS
nosepsiemoit TII B nuanazone temmnepatyp ot 200 °C go 1100 °C

BromxeTr HeonpeneIeHHOCTH OBEPKH PACCUUTHIBACTCS B COOTBETCTBUH C PeKOMeHpauueit [1], a
takke PMIT 43-2001 «IIpumeHenne «PyKkOBOACTBA IO BBIPAKCHUIO HEONPEHESICHHOCTU
U3MepeHui»

A.1 Tloeepxa Tepmomap Mmomudukarmu KTxx 21.XxX, oCyIIecTBISeTCs IyTeM HaXOXKIAECHMS
PasHHUIBI MEXIy IIOKa3aHusMH 3TajoHHOH Tepmomapsl Tmna KOTHH, ycranaemnmeaemoii B
IOTIOJHUTENbHBIA KaHaJl 4exyia paboueil TepMonapbl, M IMOKA3aHUSAMH HYyBCTBHTEIIBHOIO
anemenTa. [loBepka mposoauTes Oe3 AeMOHTaxa paboueii TepMOTapel, Ha MECTE €& YCTaHOBKH.

A.2 CpencTBa H3MepeHHI, HCIIOJIb3yeMble IIPH NOBEepKe

A.2.1 Jtanonnas kabenbHas Tepmonapa 3-ro paspsaa KOTHH

PacuinpenHass HeompepeneHHOCTh moeepku KOTHH, Bkiowas HecTaOMIBHOCTH 3a BpeMs
UCTIONB30BaHMSA, Uy OT £0.85 °C mpu 200° C mo £1.5 °C npu 1100 °C (cm. Tabmumy 2

METOIUKN)

A.2.2 N3mepurenbHblii npuéop HH506RA

Ipenmen momyckaemoil ocHOBHOI morpernHoctd (A, ), He 6onee +(0,05 % (ot mokasanus) +
0.4), °C.

Ipenen nomyckaeMoil JOMOMHUTENBHOM MOTPEIIHOCTH, BHI3BAHHOW M3MEHEHHEM TeMIepPaTypbl
OKpyxkaromeit cpempl or HopManbHOH (2315 °C) B muamasone ot 0°C mo mmoc 50°C, He
npesbimaer 0.1 nmpenena qomyckaeMoil OCHOBHOI MOI'PEITHOCTH.

Pazpemaromas cnocoGHOCTh pubdopa a =0.1°C

A.2.3 AganTep TepMonapHbIii (MM yAJIMHMTEJbHBIH npoBoa B coctape KOTHH)
Knacc trounoctu 0. Otknorenne ot HCX mpu nepenane TeMneparypsl 1o JulnHe ajganrtepa ot 60
°C (MakcuMajbpHO monyctumas Temreparypa Ha pazbeme KOTHH) no 0 °C A =+0.18 °C.

nposoda
A.3 Pe3yabTaThl H3MeEpeHHUH

[Tposonsat He menee 30 u3mepeHuii. MakcHMalbHO AOMYCTHMBIN peiid mokazaHumil moGoit
u3 Tepmomnap 3a Bpems usmepenuit 3 °C. Cpennas KaApaTHUHasd NOTPELIHOCTL €IUHHAYHBIX
M3MEPeHHUH pasHULbI TeMIieparyp S, DoukHa ObITh He Gonee 0,3.
A4 Brog:xeT HeompenaeJeHHOCTH.
PaciinpeHHass HeOmpeneNeHHOCTb Bbruucienns nompaBkd A, k KOTHH Oeperca wus3
ceunerensctBa o mnosepke KOTHH. bromxer HeomnpeneneHHOCTH H3MEPEHHsS Pa3HULbI
MOKa3aHHi MOBEPSEMOM 1 ATAJIOHHON TepMoIiap mpyBeneH B Tabmuue A. 1.

Tabmuua A.l. Bromker HEONPEAENeHHOCTH M3MEPEHMsA PasHHLbI ITOKa3aHWH MOBepseMOH H
STAJIOHHOM TepMomap

Bxaag B cymmapHyro
CTaHJAPTHYIO
HEONPEACICHHOCTD, °C

VICTOYHHK HEONIPEACICHHOCTH, THII, Orenka cranaaptHot | Koadduumert
pacmpenencHue, METO paciera HEONPEAEICHHOCTH, °C BIIHSTHUS

Cay4aiinere 3¢ dexTs nmpu u3smMepeHnd (1o
30-TH U3MEPEHHUAM) , THIL A, HOPMATBHOE 0.05 1 0.05

pacnpenene ue, Upy, = S ya, / /30

Ipeaen nomyckaeMoi OCHOBHOMH
norpemHocTH mputopa’, Tam B,

PaBHOMEDHOE PAcTIpe/icieHIE or 0.06 10 0.32 NG or 0.08 10 0.45
1,
=A np / '\/3

unpuﬁopa




Pa3peluatoLLias cnocobHoCTb
n3MepuTeNbHOro npubopa, Tvn B,
paBHOMepHOe pacnpejeneHve 0.03 \V2) 0.04

" =a /2n/3

Mpesen gonyckaeMoin 4ONONHUTENBLHON

MOrPeLLHOCTH, BbI3BAHHON U3MEHEHVEM

TeMnepaTypbl OKpY>KatoLLein cpefbl oT

HOPMaNbHON1B AnanasoHe ot 0 °C [0 noc ot 0.03 go 0.06 V2 ot 0.04 go 0.08
50°C, T1n B, paBHOMEPHOE pacrnpeseneHve

Nop  0.1<Ajjip/nl3
HecTabunbHOCTb Temnepatypbl neyu (3a

BpeMs NepPek/UEHNs MeHay KaHanamu), Tvn
B, paBHOMepHOe pacnpegeneHne 0.03 1 0.03

Ugsith ~ ACT /x/3"*, AcT —0.05

HeonpeeneHHOCTb pacnofNoXeHWs Craes,
TVN B, paBHOMEpPHOE pacnpeaeneHie 0.06 1 0.06

o =AG'B:|/\‘§/3 H Ao-m =0.12

AgfanTep TepMonapHblIii (Un

YAMHUTENbHBIV NPOBOA B cocTaBe KOTHH),

TN B, paBHOMEPHOe pacrnpeeneHne 0.10 1 0.10

g 7 et A
1 Mpepgen [OMycKaeMoil OCHOBHOM morpewwHocT npubopa HH506RA, (Tun B, paBHOMepHOe pacnpefeneHue,
meTog pacyeTa umwvoopa = Anp/ 3 ) onpegeneH copmynoit + (0,05 % (0T nokasaHus) + 0.4), °C.

- MOCTOsIHHas cocTasnatoLas norpewHoctu (0.4°C) sBnseTca yHKUMeA CUIOMUHYTHOMO COCTOSIHMA Nprbopa -
TEeNnnoBON CTabunM3aumy CXembl perucTpauum TemnepaTypbl XOMOAHOrO Crasl, MOFPELUHOCTbI0  AaTyumka
Temnepartypbl XO/I0AHOMO Crasl, NOrpeLlHOCTLI0 MOMMHOMA MepeBoja XapakTepUCTUK JaTyumKa XOM04HOro cnas B
T3/AC, NOrpeLwHoCTLI0 NOAMHOMOB [T34C) 419 STAIOHHOIO M NOBEPSEMONO 4aTUMKOB W T.4.

- BCE 3TV XapaKTepuCTUKW Nprbopa, Onpeaenstolime NOCTOSHHYKO COCTaBASIOLLYHO MOMPELUHOCTH, ABNAIOTCS
abCoNMOTHO MAEHTUYHBIMU NPY NPOBEAEHUN N3MEPEHWIA, KaK AN 3TalOHHOTO, TaK W A NOBEPSeMOro AaT4MKOB.

- TaK KakK pe3y/nbTaTOM W3MEepeHWii SBNSETCA OnpeAenieHWe pasHWLbl MeHady TemmepaTypamu 3TaNOHHOro 1
MOBEPSEMOr0 aTUMKOB, TO HaMUMe NOCTOAHHOW COCTaBAAOLLENA NOrpeLlHOCTY, OAMHAKOBON MO BENMYMNHE U 3HaKY
4N 000MX M3MepUTeNbHbIX KaHanoB Mpuoopa, He MOXET BAUATb Ha BENYMHY HEeOnpefeneHHOCTW MCKOMON
XapaKTepuUCTUKK.

Kak pe3ynbTaTa BCEr0 BbILIECKA3aHHOMO, MPW pacyeTe OLEHKM HeonpegeneHHocT Up6am yunTbiBanach TOBKO
TemnepaTypHas (CnydaiiHas) yacTb Mpedena AOMYCKaemoi OCHOBHOW norpewwHocTu npuéopa + (0,05 % (ot
noKasaHus).

Mpegen [ONYCKaeMOR [OMOAHMTENBHON NOFPELUHOCTM, BbI3BaHHOW M3MEHEHVEM TeMMepaTypbl OKpY>KatoLeli
cpefibl OT HOPMabHOM, PacCUMTLIBAETCA WMCMOMb3YSA MOMHYKO BENWYMHY NOrpelHocTy npubopa, + (0,05 % (ot
nokaszaHus) + 0.4), °C, BK/IHOYas MOCTOSHHYIO BENWYMHY, T.K. YCNOBUS paboTbl C NPUOOPOM B TeYeHWe paboyero
[HS MOTYT KapAnHa/IbHO MEHSATbCS.

2. BenmumHa A aed = £0.1 °C onpejeneHa aKCnepuMeHTaIbHO.

A.4 CymmapHas cTaHjapTHasa Heonpeae/IeHHOCTb U3MEPEHNS Pa3HMLbI NOKa3aHW
noBepsieMoli 1 3TaNOHHOK Tepmonap

me (AWM ) = A\lu CKO + CMP 'u npubopa + CMP 'Uwkansl  CMP ' 110KP + Uppeiig + Ucnas + U nposoga

A.5. CymmapHaa ctaHgapTHasa HeonpegeneHHocTb nosepku Tr1.
«c(gsoB) =n/N(AVBM)  (MKSTHH /2)2
A.6. PaclumpeHHasa HeonpefeleHHOCTb NMOBEPKMU.

m (a nos ) —"N'ne (A/'IOB)
K=2, 4TO COOTBETCTBYET [JOBEPUTENLHOWN BEPOATHOCTU 95%.



A.7. PaciunpeHHasi HeOMpeAeJeHHOCTH u3Mepenus npu nosepke TII 21.xx mo 3TaJ0HHO
TI tuna KDTHH, npu npoBeaeHdd NOBEPKH 110 MECTY HCNOJIb30BaHHs nosepsiemoii TII B
auanasone temmeparyp or 200°C xo 1100°C

Temnepatypa, °C Pacmmupennasi HeOnpeneJeHHOCTh
noBepku pagouero TTI, °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




NNPWIOXEHHUE b

(pexomenayemoe)
®Dopma 1 npuMep 3aN0JHeHHs NPoToKoJa nosepku TII

TIpoTokon meproaryYeckoit moBepku Ne 8

TII tuma: KTXA 21.06 or 12.11.2007 r.
1. JTa/NoHHBIE CPEACTBA H3MEPEHHIH
TepmonpeobpaszoBaTenb MamepurensHsblii mpubdop
Homep Tun Paspsn | Homep Trm Knacc

15321 |KOTHH| 3 05000342 HHS06RA | 0,05 %t + 0.4

2. BHemnwuii ocMoTp H onpodoBanue.

Moguduxauus TI1 KTXA 21.06-020 -kl - H - Ty - 20 - 1000
Ne 2346.15345
KIacc Brazenen Juamnaszon 3ameuanuii MO BHENIHEMY BHIY,
Temmeparyp, °C MAapKHPOBKE U CXEME COCTMHECHHH
IIK «Tecei» Ot munyc 40 no HET
mmoc 1100
3. OmnpeaeneHne 3JIEKTPHYECKOT0 COMPOTHBJIEHHS H30JISIIHH.
TTapamerp 3naucHne mapamerpa am TIT
DIEKTPUIECCKOES COMPOTUBICHHE IMpu npunokeHue MPSIMOro u 0OPATHOTO HANIPSKCHHS
H30JLALUM 3ICKTPUICCKOES COMPOTHBICHHE u3oisiuu: >100 MOMm

4. Omnpenenenune otkyaonenus: nokazannii TII or HCX

tHS AH&‘V[ AST AHOH AHOB
500,1 3.8 24 2.4 14
7083 43 3,0 2.8 1,3

t,,; — U3MEPCHHOM 3HaueHHe TeMreparyps stanoxnoro TI1, °C;

A, — CPeAHSS pasHHUIA MEKAy nokasaHmwivu YO nosepsemoro TIT u nokasaHusamu stanonnoro TIT,
OC;

A, — 3HAaYCHHE MHIMBHIYaAIbHOM IOIPABKH K HOKa3aHHAM dTajonuoro TI1, °C

A jon — Tpeaen xomyckaemsix otkionenni snavenni TIJIC U3 TI or HCX, °C;

A nop — OTKIoHeHue nokazanmi YD nosepsiemoro TIT or HCX, °C

5. 3axunoueHue no pe3yJbTATAM NOBEPKH.

Moauduxamms TTT KTXA 21.06-020-x1-H-Ty-20-1000

Ne 2346.15345

TII cooTBeTCTBYET KiIacCy Aomycka 1 B unrepsanax Temneparyp (500+50) °C, (7104:50) °C

Iosepurens ( )
TOJIHUCH MM, OT4ECTBO, haMuus




NMPUNO>XXEHWE B
(cnpaBo4HOe)
AJAMNTEPbI TEPMOMAPHbBIE ATxx

CoeanHNTENbHbIV 3/1EMEHT C Pa3HOTUMHBLIMI pa3beMaMM Ha KOHLAX YAMHAIOLLErO NPOBOAa,
MO3BONAOLWMNIA NOAKAOYATL TepMOnapbl K U3MepuUTeNibHOM MHUX UAK Npubopy.

AjfanTtepbl NOCTaBNAIOTCA KaK CaMOCTOATE/bHbIE U3LEeNNS.

Mpu ncnonb30BaHUK afanTepoB B KOMI/IEKTE C 3Ta/IOHHLIM TepmonpeobpasoBartesieM Ans
NpoBefeHNs MOBEPKM, afanTep TEPMONapHbIA AOMKEH ObiTb NOBEPEH Ha COOTBETCTBME TPebOBaHUAM
FOCT 8.338 K yoMHAKOLWMM NPoBOLaM.

MaKcuManbHbI HapyXXHbIV AnaMeTp NpPoBoAa A1 agantepa ¢ MUHU-Pa3beMoM - 4 MM, A4S
afilantepa co CTaHAAPTHLIM Pa3beMOM - 8§ MM.

TepmonapHble pa3beMbl, BXOAALLME B afanTepbl COOTBETCTBYHOT cTaHdapTam [2] u [3], BHocAT
norpewHocTb He 6onee 1,1 °C npu pasHuLEe TemnepaTyp Ha pasbeme B 40° C. 3Ta NorpewHocTb byaet
NPONOPLUNOHaNLHO YMEHbLLLIATLCA MPU YMEHbLUEHUN pasHULbl TEMNEPaTyp.

YCNOBHOE OBO3HAYEHVEALATITEPOB
ATxx XXYY - KX - L
XX - TUM NPOBOJaA:
XA, HH, XK nnn XK t MoHTaXHaa 4/inHa,
MM

KOHCTpYKTVBHas MoandmKaLms:
XX - 0603HaueHNE KOMMYTALMOHHOM YacTy; Knacc gonycka
YY - 0603HayeHue NpoBoga

O603Ha4veHNe cocTaBHbIX YacTeli aganTepa
OG60o3HaueHre KOMMYTaLOHHOI YacTi aganTtepa (XX) cocTonT U3 ABYX L(pP, COOTBETCTBYIOLMX BUZY Y3/10B
KOMMYTaLIMM Ha KOHLIax aganTepa. Mpu 3akase uydpbl YKasbIBatoTCs B BO3PACTaOLLEI NOC/eA0BaTeNbHOCTY,

y3en KOMMyTauum YANVHUTENbHbIE MPOBOJA
0 CBOGOAHbIE KOHLIp! M30NALMA NPOBOLHMKOB 1 Hapy>KHas 060/104Ka
nposofa 50 o
13 CUIMKOHOBOW Pe3uHbl
1 T PO3ETKA MMHN-pasbema W30MALMS NPOBOAHNKOB M3 CUIMKOHOBOM
51  pe3uHbl, 3KpPaH U3 NY)XXKEHON Meau, HapyxHast
2 BINKA MVHU-Pasbema 060/104Ka 113 CUIMKOHOBOW Pe3uHbI
-0
M30NALMsA NPOBOAHMKOB U3 (hTOpomniacTa, 3KpaH
3 po3eTKa CTaHAapTHOro 60 13 Ny>KeHON Meay, HapyXHas 060/104Ka 13
pasbema (hToponsacTa
M30MALMSA NPOBOLHUKOB 1 HapyXkHast 060/104Ka
BW/IKA CTaHAAPTHOMO LA MPOBOZ, 1apy .
4 pasbema 61 13 (hTOPOM/IACTa, HAPYXKHbI 3KPaH 13 Ny)XKeHOoW
Me[IHOIi NPOBOJIOKU
MprMepbl KOHCTPYKTUBHbIX MOANGNKaLNIA afanTepoB
KOHCTpYKTUBHas

OnucaHue
MoanGuKaLmum

afanTep ¢ po3eTKoin MUHKU-pasbema (01); nsonaums
0150 MPOBOAHVKOB W Hapy)XHas 060/104Ka NpoBoja 13
CWUMIMKOHOBOM pe3uHsbI (50)
afanTep C po3eTKOl M BUMKOW MUHU-pasbeMa (12); nsonauys
NPOBOAHMKOB 1 Hapy)XHas 060/104Ka NPOBOJA U3

1260 (hTOponNacTa, BHYTPEHHMIA 3KPaH U3 NYXKeHOW MeHol
npoBosioku (60)
aganTep C PO3eTKON MUHW-PasbemMa 1 BUIIKOW CTaHAApPTHOrO
2351 pasbema (23); U30nLma NPOBOAHMKOB U HapyXHas

0060/104Ka NPOBOAA U3 CUIMKOHOBO PE3NHBI, BHYTPEHHNI
3KpaH U3 Ny)XeHO MeaHol npoBosioku (51)

afantep 6e3 pasbemos (00); 13onALMSA NPOBOAHUKOB U

0061 Hapy>Has 060/104Ka MPOBOAA 13 (ITOPONACTa, HapyXHbIiA
3KpaH 13 Ny)xeHoli MeaHoli NpoBonoku (61)

afanTep 6e3 yamHuTeNbHOro Nposoga (00), KOMMNEKT 13

3400 CTaHAapPTHbIX pasbema 1 BUNKM (34)
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TexHWYecKue xapak TepUCTUKM afanTepoB

e [AmanasoH pabouux Temrepatyp,
oT MuHyc 40 °C go nntoc 200°C

* K/acc aonycka
0- ond aganTepos, NPOLIEALINX MOBEPKY Ha cooTBeTCTBME TpeboBaHuam MTOCT 8.338 k
YANVHUTENbHBIM MPOBOAAM;
1- ons aganTepos € YANMHWUTENbHBIMWU TEPMOMApHbIMU NPOBOLAMU, COOTBETCTBYOWUMY 1-My
Knaccy gonycka no M3K 60584-3.

MpumeyaHue. B cootseTcTBumM ¢ U. 5.2 TOCT 8.338 BenivynHa TepMo-3.4.C. Npu TeMneparype
paboyero 1 cBO604HOI0 KOHLIOB aganTepa, COOTBETCTBEHHO paBHoW 100 °C u 0 °C, He fO/MKHa
OTK/OHATLCA OT 3HaueHnin HCX 6onee yem Ha +0,2 Jlgon, rae Jlgon - MaKCMMa/IbHO JOMYCTMMOE
oTknoHeHne ot HCX nposogos 1 knacca no M3K 60584-3. [Ha aganTepos Knacca 0 OTKIOHeHWe oT
HCX He NpeBOCXOAWT 3HAYEHWIA, YKazaHHbIX B Tabnumue:

HCX (tun L) XK X K XA

+0,2/1g0on

0,5 °C +0,3 °c 0,3 °c

* CTeneHb 3aWmThbl Mo [4]

1P40

MepeyeHb OCHOBHbIX UCMONHEHNI aaanTepoB TepMOonapHbIX

Twvn
™

ATXA,
ATHH,
ATXK

ATXK

KOHCTPYKTVBHasi MoAn(UKaLms
KOMMYTaLMOHHOe

TUM NpoBoga
UCMONHEHNE

00, 01, 02, 03, 04,

12, 14, 23, 34 50, 51, 60

00 61

MpuMepsl 3anucK Npu 3akase

HH
+0,3 °c

OnvnHa nposoga
L, mm

1600;
2500;
4000;
5000;
8000

ATHH 1450 - kO - 2500 - aganTep gna Tepmonpeobpasosatens TunaHH, mogngukaums 1450 ¢
PO3eTKOW MWUHW-pa3beMa U BUNKOW CTaHAapTHOro pasbema (14) v yanMHWTeNbHbIM MPOBOAOM B
M30M15LMM U3 CUNNKOHOBOI pe3nHbl (50), Knacc gonycka 0, MOHTaXKHas aimHa 2500 mm.

ATXK 0061 - K1 - 4000 - aganTep Ans TepmonpeobpasosaTens Tuna XK, moaudukayma 0061 6e3
pazbemos (00), MpoBOA YANMHWUTENbHbIV C M30M5LMEN MPOBOAHUKOB U HApY>XHOI 060/104KOIA 13
(hToponnacTa, HapY>XHbI 3KpaH M3 NyXXeHON MefHON NpoBoNoKKM (61), Knacc 4onycka 1, MOHTaXHas

AnvHa 4000 mm.

ATXA 1200 - agantep 4ns TepmornpeobpasosaTens Tuna XA, MUHU-pa3beM B KOMMeKTe (BUIKa U

pO3€eTKa).



MPUNOXEHWE E
(cnpaBoy4HOE)

Obpasey cBugetenscTea 0 nosepke K3THH.
Jinct Ne2 MeTposiormyeckne XapakTepucTuKu.

MeTpOosIornyeckme XapakTepUCTUKA

1 nanasoH Temnepartyp 200°C +1100°C
2. PacueT fgiicTBnTeIbHON TemnepaTypbl : *  —HOX i A (EMI—CX\
nencrt -~ na3m aT y 3mM >
rge: ruB* - NoKasaHus M3MepPUTENLHOIrO Npubopa B rpagycax Lienscus nm
Temneparypa onpeaesieHHas Mo CTaHAAPTHOM yHKUMM T )yno FOCT P 8.585

43/1TT M) ""nonpaBKa K NMoKasaHWsiM 3TasfIoHHOW Tepmonapbl

3. PacueT nompasok 4 3r (Mg )

A0= 379122
>ar(«) =2 > *(«)'  Aj= M01426
A2= 6.57E-06
Temnepatypa, °C Aar *c Temnepatypa, °C Aoar ,°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 -2,4 1100 -3,9

650 -2,7

4. PaclumpeHHasn HeonpefeneHHocTb KTHH npu goeepuTenbHoi BeposiTHocTH 0,95.

T,°C 200 300 400 500 600 700 800 900 1000 1100
" 08 09 095 1 106 115 12 13 135 15

5. Paspsag - TpeTuii .

'NaBHbIA METPOsION A.B.BeneBLeB
(noanwce) (MHUMansl, hammns)

Moseputens B-A.KapykaBuH

(nognuce) (MHMLWIanbI, dramMnns)
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