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PEKOMEH/JALIUA
T88.6

l'ocynapcTBenHas cucrema
obecrnieveHns eJMHCTBA U3MEPEHUN MU 3090 - 2007

[TpeobpazoBarenu TEPMOIIEKTPHUUECKUE C JITUHHON
norpyxaemoin yactu MeHee 250 MM.
Meroauka noBepku

1 OBJIACTb IPUMEHEHUA

Hacrosiimass pexkomeHpauus pacupoCTpaHAETCs Ha IOTPYXAaeMble  TEPMODJIEKTPUUECKUE
npeobpazoBarenn  (manee — TII) ¢ MeTaMUecKUMH  TepMoNapaMH B  KayecTBe
TEPMOYYBCTBUTENBHBIX 31eMeHTOB (nanee — YD) mo I'OCT 6616 u MDK 61515 ¢ mnmmuoit
norpyxaemMoi yactu meree 250 MM, HO He MEHee YKa3aHHOW B Tabnuie |, mpeaHa3HayeHHbIE JUIA
n3Mmepenuil temneparypsl ot MuHyc 40 °C go mmoc 800 °C, u ycTaHaBIMBAaEeT METOAUKY MX
IIEPBUYHOM U NIEPUOANYECKOM IOBEPOK.

MesxnoBepouHbIii HHTEpBaJl — B COOTBETCTBHH ¢ TpeboBanusmu HT/] Ha npeoOpa3oBaTenu.

Tabmuna 1
Huamerp norpyxaemoit yactu TII, MM MuHMManbHas TTyOHMHA TOTPY>KEHUS, MM
1,0 20
1,5 25
2,0 25
3,0 30
4,0 35
4,5 35
5,0 40
8,0 90
10,0 110

2 HOPMATHUBHBIE CCBLJIKHA

B HacTosel peKOMEHJaluK IPUBEAEHBI CCHUIKU HA CIENYIOIINE HOPMATUBHBIE IOKYMEHTHI:

I'OCT 8.558-93 TocynmapctBeHHass cucremMa oOecliedeHHs  €IHUHCTBA  W3MEpEHUil.
I'ocynapcTBeHHas MOBEpOYHas cXema JUIsl CPeACTB U3MEPEHUH TEMIIEPATyphl

I'OCT 6616-94 IIpeoOpazoBarenu TepmodneKTprueckue. OOIMe TEXHUIECKHE YCIOBUS

I'oCT 8.338-2002 locynapcTBeHHass cuctema oOOecreueHUs €IWHCTBA HW3MEPECHUM.
[Tpeobpa3zoBarenu TepMo3IeKTpHUecKue. MeTouka moBepKu

I'OCT 10821-75 IlpoBoioka W3 IUIATUHBI M  IUIATUHHOPOJAMEBBIX  CIUIABOB  JUIS
TEPMORJIEKTPUYECKUX MTpeoOpazoBaTesneil. TexHuueckue ycaoBHs

I'OCT P 8.585-2001 TocynapcTBeHHas cucTeMa OOEClEYeHUs €IUHCTBA H3MEpEHUH.
Tepmonapsl. HomuHanbHbIe CTaTUYECKHE XapaKTEPUCTUKU MTPeoOpa3oBaHus

I'OCT 12.3.019-80 Cuctema crangapToB Oe3omacHOCTH Tpyna. VcoblTaHus M U3MEpEHUs

anekrpudeckue. O0mme TpedoBaHus OE30MACHOCTH

MDO3K 61515 (1995) TepmomnapHble Kabeiau U TEpMOIIApbl C MUHEPAIBHOM U30JISIIUCH

MOK 60584-1 (1995) Tepmomapel. Yactel. HomuHanmbHBIE CTaTHMYECKHUE XapaKTEPUCTUKU
npeoOpa3oBaHms



MDBK 60584-3 (1989) Tepmomnapsl. Yacts3. Y anuHUTENbHBIE U KOMIIEHCAIIMOHHBIE MPOBOJAA —
JOIYCTUMBIE OTKJIIOHEHHSI B CUCTEMa 0003HAUCHUSI

PMI' 43-2001 T'ocynmapcTBeHHast cucTtemMa OOecledyeHus eIuHCTBa u3Mepenuil. IIpumenenue
«PykoBOCTBA 110 BBIPAXKEHUIO HEOIIPEIETIEHHOCTH U3MEPEHUI»

3 TEPMUHBI U OITPEJAEJIEHUSA, OBO3HAYEHUSA U COKPALLEHUSA

3.1 TepMuHbI U onIpeeIeHUS

B Hacrosmiell pexkoMEHIAaUUM NPUMEHSIOT CIEAYIOUIME TEPMHUHBI C COOTBETCTBYIOIMMU
OIIPEIETICHUSMU:

ajauHa morpyskaemoit 4yactu TII npu moBepke: PaccrosHue, OTCYMTBIBAEMOE OT
NOrPY’KaeMoro KOHIa 3aluTHOro Kopmyca mosepsiemoro TII mpu momemenun ero B pabouee
IIPOCTPAHCTBO TEpMOCTara N0 Mecra IepecedeHuss kKoprmyca TII IIOCKOCTBIO IOBEPXHOCTH
bmronM3upoBaHHON paboyeil cpebl TepMoCTaTa.

YAJHHAKOIHE MpoBoAa: TepMOdlIeKTpoAHBIE NIPOBOJA, B Iape HMEIOLIME B 33JaHHOM
nuanasone temneparypsl HCX ocHOBHOM Tepmoniapsl.

Ocranbubie Tepmunbl — 110 'OCT 6616.

3.2 O6o3Ha4yeHnsn

B Hacrosmei pekoMeH1aly IpUMEHSIOT CIeIyole 0003HaueHus:
Eyex — nopmupoBannoe 31auenue TOJC TII, mB;

EP — cpennee 3HaueHue TOJC nosepsiemoro TII, MB;

E? — cpennee 3HaueHue TOJIC sranonnoro TII, MB;

(AE/Af); — 4yBCTBUTEIIBHOCTH TEPMOIIAPHI IPH Temrepatype ¢, MB/°C;
Ayon — mpenen gonyckaeMbix otkinonenuit 3Hauenuit TOJC TII ot 3nauenuit HCX, ykazaHHbBIX
B HJI, MB;

Ay — vecrabunbHOCTh TII, MB;

OTaJIOH

tore ¢p - CpEIHHE 3HA4YE€HUE TEMIIEPaTypbl U3MEPEHHON TepMoMeTpoM conpoTuBiaeHus DTC-
100 stanonneM 3 paspsna, °C.

Aye - JOBepUTENBbHAS ~ MOTPEHIHOCTh STAJOHHOTO TEPMOMETpA CONPOTHBICHHUS TPH
noseputenbHoi BepositHocT 0,95, °C

Anp — TIpesien A0ImycKaeMoi OCHOBHOM HMOTPELTHOCTH U3MEPUTENLHOTO npubopa, MB mm Om
406 — HEOTHOPOAHOCTDH TEMIIEPaTypHOTo MoJis B pabouem 00béMe TepmocTara, °C

3.3 CokpauieHus

B Hacrosmen pexoMeHjauuu IpUMEHSIOT CIEAYIOIIHUE COKPALEHUs :

H/I — HOpMaTUBHBIN JOKYMEHT;

HCX — HOMuHasIbHAs cTaTHYECKAsl XapaKTEPUCTHKA;

TII — npeobOpa3zoBarTesb TEPMOIIEKTPHUCCKUIA;

TOAC — TepMOANIEKTPOABIKYILAS CHUJla, BO3HUKAIOIIASA M3-32 PA3HOCTH TEMIIEPATYP MEXKAY

IBYMSI COCAMHEHUSIMH Pa3JMYHbIX METAIJIOB WM CIIAaBOB, 00pa3ylolIUX YacTh OJHOM W TOM Xke
LEIIH;

YD — TepMOUYBCTBUTEIBHBII 3JIEMEHT.



4 OIIEPALIMU ITOBEPKH

4.1 Ilpu npoBeeHUN TTOBEPKH TOJDKHBI OBITH BHITIOJIHEHBI OTlepaliy, YKa3aHHble B Tabnuie 2.

Tabnuma 2
Hanmenosanue onepanuu Homep nyHkTa IIpoBenenue onepanuu npu
HACTOSILIEH IOBEPKE
PEKOMEHJIAIMH | NEPBUYHON | NEepruoaNYECKOi

Buemnuii ocMotp 9.1 [a [a
IIpoBepka IeKTPUUECKON IPOYHOCTH 9.2 Ha Her
W30S

IIpoBepka 31EKTPUYECKOTO CONPOTUBIICHUS 9.3 Ha Ha
W30JISIUT

ITpoBepka cTabunbHOCTH 9.4 Ha Her
Omnpenenenne TIOC U3 TII npu 3agaHnHbIX 9.5 Ha Ha
3HAUEHUSX TEMIEPATYPHI

S CPEACTBA IIOBEPKH

5.1 Tlpu mpoBeeHUN TOBEPKH MIPUMEHSIOT CIEIYIOIINE OCHOBHBIE CPECTBA TOBEPKHU:

- tepmomeTp conpotusieHust ITC-100 stanonnsiit 3 paspsina ¢ norpemHocteto o 'OCT 8.558
B Mana3oHe temieparypsl oT Munyc 196 °C no mtoc 660 °C;

- JTaloHHble 2 wim 3-ro paspsapoB IuatuHopoaui-riatuHoBele TII Tuma TIIIIO ¢
norpeurHocthio o 'OCT 8.558 B nuanaszone temmepatypst ot 300 °C no 1200 °C;

- MHOTOKaHaJIbHBIA MPEIU3UOHHBIN u3Meputens TtemnepaTtypsl MUT 8.10 ¢ npenenamu
JOIyCKaeMO# OCHOBHOW aOCOJIOTHON MOTPEIIHOCTH U3MEPEHUS

HANPSHKEHUS +(10™* @ U+1) MkB, rne U —M3MepsAeMOe HanpshKkeHue, MB

conpoTtunenus £(107 e R+5 e 10™), rae R — u3mepsiemoe conporusienue, OM.

- TepmocTar ¢ (aronnuzupoBaHHoi cpenoit FB-08, paboumii nuanazon temmneparyp ot 50 °C 1o
700 °C, kpaTKOBpeMEHHasi TeMIIepaTypHas CTaOMIBHOCTh TepMocTara coctanisier +0,3 °C 3a

30 MuH, OTHOPOHOCTH TEMIIEPATYPHOTO OIS B pabouem 00béme +0,5 °C, riryOnHa BaHHBI

385 mmM;

- cocyabl proapa emkoctsio 0,5 1;

- CTEKJISIHHbIE Tpooupku anuHoi (150+ 10) mm.

5.2 Ilpu moBepke NPUMEHSIOT CIEAYIOLIUME BCIIOMOraTelbHBIE CPEACTBAa (MOTIYT BXOAWTH B
KOMILJIEKT [IOBEPOYHON YCTAaHOBKH):

- CpeACTBO H3MEPEHUN AJIEKTPUYECKOTO CONPOTUBICHHUS M30JSLUU C HCHBITATEIbHBIM
HanpspkeHueM 500 B u npenenom nzmepenus > 1000 MOwm. Knace Tounocru 1,5;

- YCTaHOBKa [UId MWCIBITAaHUS DJIEKTPUYECKOW IPOYHOCTH M30JLILUU C HCHBITATEIbHBIM
HanpspkeHueM 250 B 50 I'n nepemeHHOr0 TOKA;

- ynnusstomue nposoaa no MOK 60584-3 k TII ¢ HCX tunos L, E, K, J, N, 1. 3nauenne TOJAC
WHAMBUIYANbHO MOJOOPAHHOW Mapbhl CKOMIUICKTOBAHHBIX  Y/UIMHSIOUIMX —IPOBOAOB  IPH
TemrepaTrype pabodero u cBOOOJHBIX KOHIIOB Hapsel, cooTBeTcTBeHHO paBHOM 100 °C u 0 °C, He
JOJKHO OTKIIOHSTHCS OT 3HaueHuil coorBerctBytomiei tumy TII HCX Gonee uem Ha + 0,2 Ay,
BBIPDAKEHHOTO B MIIIMBOJBTaX. MaKCUMaJIbHOE OTKIOHEHUE HWHAMBHUIYaJbHOM CTaTUYECKOU

Max

XapaKTepPUCTUKU YAIMHUTENbHBIX npoBonoB or HCX (E™,,) paBHO: i1 mpeoOpasoBareneil



tuna (L) — 0,036 mB, tuna (E) — 0,020 mB, tuna (J) — 0,016 mMB, tuna (K) — 0,012 mB, tumna
(N) — 0,009 mB MB.

5.3 Bce mnpumeHsemble CpeICcTBA U3MEPEHUN JODKHBI OBITh TOBEPEHBI OpraHaMu
TOCYIapCTBEHHOW METPOJIOTUYECKON CITY>KOBI WIIM METPOJIOTUUECKUMU CIYXKOaMU FOPUIUICCKIX
JUL, AKKPEJAUTOBAHHBIMU B YCTAaHOBJICHHOM TOpAJIKE, U HMETh JCWUCTBYIOLIME KieWMa WU
CBUJICTEIHCTBA YCTAHOBIICHHBIX (JOPM.

5.4 JlomyckaeTrcs MPUMEHSTh JIPYTHE CPEACTBA TOBEPKH, YAOBIETBOPSAIOIINE TpPeOOBaHUSIM
HACTOSILIEN METOIUKH.

6 YCJIOBUS IOBEPKU

[Tpu mpoBeeHNH MOBEPKH COOMIONAIOT CIEIYIOIIUE YCIOBUS:

- TemImeparypa, OTHOCUTEIbHass BJIAKHOCTh M OapoOMETpUYEeCKOe [aBJICHUE BO3JyXa B
MOMEUICHUN JOJDKHBI COOTBETCTBOBATH HOPMAaM, YCTAaHOBJICHHBIM TPEOOBAHUSMH K IOBEPOUHOM
nabopaTopuu;

- B TIOMEIIIEHUH, B KOTOPOM IIPOBOJST MOBEPKY, HE JIOJKHO OBITH MBUIH, AbIMa, Ta30B U CPEICTBA
MOBEPKHU JOJDKHBI ObITh 3aIlMIIEHBI OT BUOPALMHU U yIapOB;

- TII pa30opHBIX KOHCTPYKIMHA HEOOXOIMMO BBIHYTh M3 3alIUTHOM apmaTyphl. K moBepke Moryr
ob1Th gomnymieHsl TI1 pa30opHbIX KOHCTPYKUMN B 3alIUTHOM apMatype (uexie) u TII HepazOopHbIX
KOHCTPYKLIMH, JUTMHOM HEe MEHee yKa3aHHBIX B Tabnuie 1.

- AJIEKTPOU3MEPHUTEIbHAS YaCTh ITOBEPOYHOM YCTAaHOBKH J0JDKHA OBITH y/aJieHa HE MEHee YeM Ha
1 M OT OKOH, IBEpEH, paIuaTOPOB OTOILIEHUS U APYTUX YCTPONCTB, BBIICISIOMIMX TEIJIO, & TAKXKE
3aIMIIEHA OT NPSAMBIX COJIHEYHBIX JIY4Ei;

- nomwkHa ObiTh mpoBepeHa TOJIC momex B HM3MEpPHUTEIbHON JHHUU MOBEPOYHON YCTAaHOBKH,
KOTOpas He aAomkHa npesbiath it TII tunos L, E, K, J, N, I 2 mxB.

7 TPEBOBAHUS BE3OITACHOCTHU U TPEBOBAHUS K KBAJTU®UKAIIUU
IMOBEPUTEJIEN

7.1 Ilpu mpoBeieHnu nMoBepku Heooxoaumo codmonats TpedoBanus 'OCT 12.3.019

7.1. IloBepo4Hasi yCTaHOBKA M BCIIOMOTaTeNIbHOE 000PYAOBaHUE JIOJDKHBI OBITh MOJKIIOUYEHBI K
KOHTYpY 3a3emiieHus. COpOTHBIICHHUE 3a3eMJICHUS OJDKHO ObITh He Ooiee 4,0 OMm.

7.2. BOau3m TepMocTara He JOJKHBI HaXOJIUThCS TOPIOYHE MaTepHAaIbL.

7.3. CrexinstHHbIEe cocyabl Jlproapa JOJDKHBI UMETh OXpPaHHBIE KOXYXH M3 JKECTH WIH
IUIACTMACCHI.

7.4. JomxHsl ObITH coOmoaeHbl TpeOoBaHus [IpaBui TeXHUKH 0€30MaCHOCTH MPH AKCILTyaTalluu
AIIEKTPOYCTAaHOBOK MoTpeOuTeneil u IlpaBmi TeXHHMUECKOM SKCIUTyaTallMH 3JIEKTPOYCTAaHOBOK
notpeduTeneii.

8 HOJAT'OTOBKA K IIOBEPKE

8.1. IToaAroToBKa OCHOBHBIX M BCIIOMOIaTe/IbHbBIX CPEICTB NMOBEPKH

8.1.1. BcriomorarenbHble CpeaCcTBa MOBEPKU - TepMOCTaT ¢ duironausupoBanHoil cpenoit FB-08
win FBS rotost k pabote B COOTBETCTBUH C TPEOOBAHUAMHU TEXHUUYECKON JOKYMEHTAILIUH.

8.1.2. Oranonunsle 2-ro wm 3-ro paspsanos TII tuna TIIIIO, ucnons3yemsie npu nosepke TII u3
HEeO0JIaropoIHBIX METAIOB, MMOMEIIAIOT B 3alUTHBIE MPOOUPKU U3 KBApLIEBOTO CTEKJIA MM OKUCH
AJIIFOMUHMSL.

Pa6ounit koner TII nomkeH KacaTbCs JHA TPOOUPKH.



OranonHblil Tepmometp conpotusiieHus ITC 100, ucnonap3yeMblil Ipu NPOBEACHUN MOBEPKH,
MpUMEHsIeTCs 0€3 3alUTHBIX MPOOUPOK.

8.1.3. Tennon301MpOBaHHBINA COCYH /Ul TepMOCTaTHpoBaHUs cBOOOHBIX KOHIOB TII mpu 0 °C
3aMOJHSIOT JIBJOBOJSHOM CMechio. B cocyn moMemarT CTeKIsHHbIE MOpoOupku. [myOmHa
NOTPY>KEHUsI TPOOHPOK JO0JKHA ObITHh He MeHee 120 MM, paccTOSHHE MEXIy MPOOUpKaMu — He
MeHee 10 mm.

8.2. IloaroroBka TepmonpeodpasoBarteneii n 4.

8.2.1. U3 TII pa30opHON KOHCTPYKLIMH H3BIEKAIOT YD M, mpu HEOOXOAMMOCTH, OUYHWIIAIOT
MOBEPXHOCTh OT OKAJUHBI, OTcIoeHuil u T.nm. Ilocie OYMCTKM MNOBEPXHOCTH 000J04ykH YD
npoTtupatoT pactsopureneM. TII HepazbopHOI KOHCTPYKLUHU MOArOTABINBAIOTCS aHAIOTHYHO.

8.2.2. Iloaroroenennsie mo 1.8.2.2. UD (TII) momemaroT B ULEHTpaJbHYIO 30HY pabouero
00BbEMa BaHHBI TEPMOCTATa Ha IIIyOMHY HE MeHee yKa3aHHOH B Tabnure 1.

Paccrosinue Mexay CTEHKOH (hIIOMIN3MPOBAHHON BAaHHBI U MOBEPSAEMBIMU JAATYMKAMU JTOJDKHO
ObITh He MeHee 20 MM.

8.2.3. DranoHHbIE TATYMKU TEeMIIepaTyphl MOMEIIAIOTCS B HEHTPAIbHYIO 30HY pabouero o0béma
TEPMOCTAaTa Ha TIyOHHY, ONpeAeIsIeMYI0 HX TEXHUYECKUMH XapaKTePUCTUKAMHU.

Paccrosinne Mexay CTeHKOH (IIoMIu3upOBaHHON BaHHBI U ATAJOHHBIM JaTYUKOM JIOJDKHO OBITH
He MeHee 20 MM.

8.2.4. CB0OO1HBIEC KOHIIBI (MJIM KOHIIB! YAJIHHSAIOMUX MPoBOJ0B) nosepsieMblx TII u atanonHOro
TII coemuHsIOT ¢ MEAHBIMU IIPOBOAAMH U TEPMOCTATUPYIOT B cocyaax Jlproapa no 8.1.3 HacTose
MeTOAMKH. KOHIIBI MEAHBIX MNpPOBOJOB MOJACOEAMHSAIOT K COOTBETCTBYIOIMM  KJIEMMaM
M3MEPUTEIBHOTO Mprbopa.

9 INTPOBEJIEHUE ITOBEPKH

9.1. BHemnuii ocMoTp

[Tpu BHemHeM ocmoTpe moBepseMbix TII pa3dopHOil UM Hepa30OpHOW KOHCTPYKIHMH JOJKHO
OBITh YCTAaHOBJIEHO COOTBETCTBHUE CIIEIYIOLIUM TPEOOBAHUSAM:

- Ha kaxzaom YD (TII), moctynuBuIeM Ha MOBEPKY, JOJKHA OBITh MapKHUPOBKA C yKa3aHHUEM
HoMepa, o0o3HaueHust HCX, pabouero nmuamna3oHa U3MepeHH U Kjlacca JOIycKa.

- sHewrHuil B TII nomken coorsercrBoBats H/I Ha TII KOHKpeTHOrO THUIIA.

9.2. IIpoBepKa 3/1eKTPHYECKOI MIPOYHOCTH H30/ISIHHA

9.2.1. IlpoBepky anekrpuueckoi npounoctu uzoisuuu TII nposogsat mo 'OCT 6616 Tonbko npu
NEpBUYHON TOBEpKe. NEeKTpUUYEeCcKylo MNpoyHocTh u3oisimuu TII B cOGope mpoBepstoT mepen
IIPOBEJIEHUEM Ollepanuii 1o 8.2 .

9.2.2. Dnexkrtpuyeckas NPOYHOCTh H30JALMKM noBepsaeMbix TII  momkHAa COOTBETCTBOBATH
ykazanHoil B HJI na TII xonkpeTHOro tvma.

9.3. IIpoBepKa 3J1eKTPHYECKOI0 CONPOTHBJICHUS H30JIAIIUA

9.3.1. IIpoBepKy 3JEKTPUYECKOrO CONPOTUBIIEHUs H30s1uu noBepseMbix TII mpoBomsaTr mo
I'OCT 6616. Dnexrpuueckoe comnpotusieHue TII B cOope mpoBepsoT mepea MpOBEICHHEM
onepauuii no 8.2 .

9.3.2. DnexkTpuyecKoe CONpPOTHUBIEHUE H30JsLuU moBepseMblXx TII HOMKHO COOTBETCTBOBATH
ykazanHomy B H/I na TII koHKpeTHOro THMIA.



9.4. TlpoBepka HecTaOMIBbHOCTH

9.4.1. IlpoBepky HectabmibHOCTH TII BCex THIOB MPOBOAAT TOJBKO NMPH MEPBUYHOMN MOBEpKE
IIPM MAKCUMAJIbHOM TeMIIepaType MJIUTEIbHOIO IPUMEHEHMs, YycTaHoBieHHOM B HJI Ha
nosepsieMmblii TII, myrem omnpegenenus TOJC YD TII npu sToi TeMmmeparype OO M THOCHE
JIBYX4YaCOBOI'0 OTKHUTa 1o 9.5.3 HacTosIIel METOIUKH.

9.4.2. HecrabunsHocth TII A, He momxHa mpeBblmaTh ykazanHod B HJI Ha TII koHKpeTHOTO
THUIIA.

9.5. Ompenenenne TI/AC TII npu 3agaHHBIX 3HAYEHUAX TEMIIEPATYPbl

9.5.1. I'panupoBouHble XapakTepucTuku nosepseMbix TII nmomxHbel cooTBercTBOoBaTh HCX
COOTBETCTBYIOILErO TUIIA B IpeeIax JonyckaeMbix oTkiaoHeHui TOJC.

[Ipu mposepke onpenenstor TOAC TII npu HeCKONbKHUX 3aJaHHBIX 3HAUEHUSX TEMIIEPATYPhI €r0
paGouero KoHLa U TeMmmepaType cBOOOAHBIX KOHLOB, paBHOW 0 °C. IlomyuyeHHbIE pe3yabTAThI
n3Mmepenuil cpaBHuBaroT ¢ paHHeiMM HCX cootBerctByromero tuna TII mpu Tex ke 3HaueHUAX
TEMIIEPATYPHI.

9.5.2. Ilpu noepke TII ux TOAC nomxkHa ObITH ONpeieieHa He MEHEe YeM IMIPU TPEX 3HAUCHUIX
TeMIepaTypsbl B rpesenax padouero nuanasona TII, nexamero BHyTpu auanasona ot 50 °C no

700 °C.

Omnpenenenune TOJC TII pexkomenayercst mpoBoauts npu temmepatypax 200 °C, 400 °C, 600 °C,
(700 °C).

Js UD TII cienranbHOro Ha3HAYCHMs, IPUMEHSIEMBIX B 00Jiee Y3KOM Juana3zoHe TeMIeparyphl,
YKa3aHHOM 3aKa3uuKoM, Jomnyckaercs ompenensars TO/IC B rpanumax 3Toro auamna3zoHa, HO HE
MEHEE YeM IIPU TPEX 3HAYEHUSIX TEMIEPATYPBI, PABHOOTCTOAIIUX APYT OT ApYra.

9.5.3. B nwmanazone temneparyp ot 50 °C go 300 °C B kauecTBe 3TaJOHHOTO CpEIICTBA
U3MEPEHUS UCTIOJb3YETCs ATAIOHHBIA TepMoMmeTp conpotusienus D TC-100.

B mmanaszone temnepatyp ot 300 °C go 700 °C B xadecTBe 3TaJOHHOIO CPEACTBA MU3MEPEHHUS
UCIIOJIb3YETCS ATAIOHHAS IUIaTHHOpoAui-TiaTuHoBas Tepmonapa TIIIIO 2 wnm 3 paspsnos.

9.5.4. TOJC rtepmonpeoOpa3oBaTenieii Bcex THUIOB MPH 33JaHHBIX 3HAUYEHUSAX TEMIEPaTyphl
ONPEAEIAIOT B IOCIEA0BATEIbHOCTH, YKa3aHHON HUXKE.

Harpesaror TepMocTar 10 3aaHHOTO 3HAUYEHUs TEMIIEPATYpPhl C JONMYCKAEMBIMU OTKIOHEHUSIMH,
He npesblmatomumMu + 5 °C.

Temneparypy TepMocTaTa KOHTPOJIMPYIOT ATAJIOHHBIM CPEACTBOM M3Mepenus. IIpu npoBeneHun
u3mepenuit TOJIC TII temnepatypHblii Xoa He 1oikeH npeBbimath 0,1 °C/MuH.

[lukn W3MEpEeHHl OCYHIECTBIISIETCSA HENPEPBIBHBIM  OTCUETOM IIOKA3aHWil: B  INpsAMOU
MIOCJIEIOBATENBHOCTH (OT oOTcyeTa moka3aHuil »tagoHHoro CH 1o orcuera mnokasanuit YO
nocneaHero mosepsiemoro TII), 3aTem B 0OpaTHOI mocaen0BaTENLHOCTH (OT OTCUeTa mokazanuit YD
nocuensero nosepsemoro TII 1o oTcuera nokazanuii srasonHoro CHU) u 1. A. 10 MoIyyeHHs ECITU
otcueToB nokazanui stanonHoro CHU u TO/IC YD kaxnoro nosepsiemoro TIL.

VYcpennenue mnpousBoaurcs no 10 orcderaM IOKa3aHUM CPEACTB WM3MEPEHUM, HHTEPBAJIBI
BPEMEHU MEXKYy KOTOPBIMH, PaBHBI.

Otcuetsl TOJIC sTasionHoro u nosepsiemsix TII npoBoasT 10 107 MB.

IIpu m3MepeHuMn Temneparypsl B TEPMOCTATE TEPMOMETPOM CONPOTUBIECHUS ATalOHHBIM DTC-
100 otcuer nposozsar no 0,01 °C.

Pesynbrarel u3mepenuil temmneparypel tepmoctara u TOJIC YD mosepsemeix TII (cpennue
3HAQYEHHUs1) BHOCAT B MPOTOKOJ MOBepku. DopmMa NPOTOKOJIA COOTBETCTBYET TpeOOBaHUAM
ITpunoxenns /I T'OCT 8.338.

Onepanuu, nepedyrcieHHbIE BBIILIE, BBIIOJHAIOT IPU BCEX 33JaHHBIX 3HAUYEHUSX TEMIIEPATYPHI
(Tabnwuma 3).



10 OBPABOTKA PE3YJbTATOB U3MEPEHUM

O0paGorka pesyabtatoB usmepenuii TIJAC npum mnosepke TII merogom mnpsiMbIX
H3MepeHnH
10.1. To cpeanemy 3nauenuto TOJIC sranonnoro TII onpenensitor Temneparypy ¢, °C, padounx
KoHIIOB ToBepsieMbix TII mo dopmyne
g (1
(AE/ A1),

7A€ tepu; — 3HAUEHUE TEMIIEPATYPhl, COOTBETCTBYIOIEE 3HaueHuo Eo™, °C;

t

E — cpennee 3HaueHne TOJIC stanonnoro TII, MB;

ES™ — 3nayenne TOJIC TII, B3stoe U3 cBuaerenbcTBa Ha dTanonublid TII, Onmmkaiimee Kk EP,
MB;

(AE/At); — ayBcrBUTEenbHOCTH dTamoHHOTO TII Tma TIIIIO Ha emunuIly Temmepatypsi, MB/°C.
yKa3zaHa B Tabmmuue 4.

Tabmuma 4

(AE/AY); - 103, MB/°C, npu 3HaUEHUSX TEMIIEPATYPHI Zepuy, °C

T T 300 400 500 600 700 800 900 1000 | 1100 | 1200

TIHIO | 9,1 9,6 9,9 10,2 10,5 10,9 11,2 11,5 11,8 12,1

JlomycKaeTcss BBIYUCIATH TEMIEPATYPY OSTAJOHHOTO TEPMOMETPA APYTHMH YHCICHHBIMH
METOJIAMH C MCIIOJIb30BAHUEM COBPEMEHHOM BBIYUCIUTEILHOM TEXHUKH.

B cioydae HCIONB30BaHHMA B KAyeCTBE OTAJOHHOIO CPEACTBA HW3MEPEHHS TEMIIEPATypPhl
STAJIOHHOI0 TEPMOMETPA CONPOTHBJIEHHS B KOMIUIEKTE C MHKPOIPOIECCOPHBIMU H3MEPHTEIAMU
temneparypbl Tuna MUT 8.10 cpennue 3Ha4eHHS TEMICPATYPBI (tye ' op) OMPEIHEISIOT MO
MOKa3aHUsAM u3MepuTenen remnepatypsl B °C.

10.2. IIo HCX nns noepsiembix TII Haxonar HopmupoBaHHoe 3HaueHue TIOC TII Ey,
COOTBETCTBYIOIIIEE TeMIepaTrype ¢, BbIYHCIEHHOUW mo (opmyre (1), mo moka3zaHUSM STAIOHHOTO
TIT v tyye " op JUTSL STATIOHHOTO TEPMOMETPA COMPOTHBIICHHSI.

10.3. Hdna UD kaxnoro nosepsiemoro TII ompenenstorT pa3HOCTh A MEXIy CpeqHUM E&. U

0B

HOPMHUPOBAHHBIM Eyx 3HaueHUAMHU TO/IC npu Ka)k10M 3HAUEHUU TEMIIEPATYpPHI 7, BBIUUCICHHON 110
dopmymne (1).

PasHocTh A yKa3aHHBIX 3HAYEHHMH B TEMIIEpaTypHOM 3KBUBaleHTEe Uil TII cOOTBETCTBYIOLIETO
THUIIa HE JI0JDKHA IPEBBIIIATH IIpesena fonyckaeMoro otkjiIoHeHust oT HCX(A,on) mo 'OCT 6616.

YD mnosepsiembix TII, He yIOBIETBOPSIONIME 3TOMY TpPeOOBAHUIO IMPH NEPBUYHON MOBEpKE
nepeBoAiATCs B 0ojiee HU3KHA KIIacC WM JAOJDKHBI ObITh 3a0pakOBaHbI.

[Tosepsiembie TII, He yaOBIETBOPSAIONINE STOMY TPEOOBAHUIO XOTs ObI IPHU OJHOM M3 3aJaHHBIX
3HA4YEeHUH TeMIiepaTypbl, OpaKkyoT.




11 O®OPMJUIEHME PE3YJBTATOB IIOBEPKHA

11.1. IlomoxurenbHble pPE3yAbTATHl MEPBHUYHOW MOBEPKU OQGOPMIISIOT HAHECEHHEM OTTHCKa
[IOBEPUTENBHOIO Kieiima B nacriopt TII.

B nacnopre ykasbiBaetcs riyouna norpyxenust TII B paboyee mpocTpaHCTBO TepMOCTATA.

11.2. TlonoXuTenbHbIE PpE3yNbTaThl MNEPUOIUYECKON TOBEPKH O(GOPMISIOTCS — BbIAauei
CBHJIETEJICTBA O TOBEPKE YCTAHOBJIEHHOW (DOPMBI MM HAHECEHHEM OTTHCKA IOBEPUTEIHHOTO
KJIeHMa.

11.3. Ha 00opoTHO# CTOpOHE CBHIETENBCTBA YKa3bIBAIOT INyOuHy mnorpyxenus YD TII B
pabouee MpoCTPaHCTBO TepMOCTaTa MPH MOBEPKE.

11.4. TIT unu UD, He ynoBneTBOpsomue TpeboBanusm HJ[ Ha HUX UM HacTOsIIEH METOIUKHU, K
BBIYCKY B oOpalieHre ¥ K MPUMEHEHHIO He JOomycKaroT. OTTHCK KjelMa Mpeaplaylield MOBEepKH
racsiT U BbIAAIOT U3BEIICHUE O HEIPUTOAHOCTH K JaIbHEUIIEMY IPUMEHEHMIO C YKA3aHUEM IIPUYHMH.



IIpuioxenune A
(cmpaBouHoe)
HeonpenesieHHOCTh TpagyupoBKH KadeIbHBIX TepMOINpPeodpa3oBaTelieil IJInHOI MeHee 250 Mm
BO (MIIOMAU3NPOBAHHBIX TEPMOCTATaX B Auana3oHe temnepartyp ot 50 °C no 700 °C

IIpudops! 1 060py0BaHKe: 3TAIOHHBIN TepMoMeTp conpoTusieHus 3 paspsaga ATC 100,
STaJIOHHAas MIaTHHOpoAui-maTuHoBas Tepmonapa TIIIIO 2 nim 3 paspsinos,
MHOTOKaHaJIbHbIN n3Mepurens Temnepatypst MUT 8.10,
TepMocTar ¢ ¢mouanzupoanHoi cpenoii FB-08.
1. CymmapHas 1 paciimpeHHas HeolpeaeseHHOCTb rpagyupoBku TII paccunTeiBaeTcs Ui Kak 10U
TemnepaTypsl rpagyuposku 100 °C, 200 °C, 300 °C, 400 °C, 500 °C, 600 °C, 700 °C.
1.1. B nuanasone temneparyp ot 50 °C 10 300 °C B xayecTBe 3TaJOHHOTO CPEACTBA U3MEPEHUS
UCII0JIb3YETCSl 3TANOHHBIN TepMoMeTp conrpotusierus ITC 100.

B nuanasone temmneparyp ot 300 °C mo 700 °C B ka4yecTBe STAJIOHHOTO CPEACTBA U3MEPEHHS
UCII0JIb3YETCS ATAJIOHHAs I1aTUHOpoAuii-naTuHoBas Tepmonapa TIIIIO 2 nnum 3 pa3psanos.

2. Cocrapasiioime 010/1:KeTa HeoNpeaeJeHHOCTH.
2.1. HeonpeneneHHOCTh 3HAUEHUS TEMIIEPATypbl, U3MEPEHHOMN 3TaJIOHHBIM TEPMOMETPOM.
2.2. Heonpenenennocts uzmepenHoro 3Hadenus TO/C rpagyupyemoit TII.

3. 3HaueHue TeMIepaTypsl (CpeaHee), ONpeaeICHHOE M0 MTOKa3aHUsIM 3TAJIOHHOTO TEPMOMETpa
COIPOTHUBIICHUS], PACCUUTHIBACTCS TIO hopmyie

N

ts = ;Zti,

1
rae N — KOJIU4eCTBO U3MEPEHUH 110 3TaJJIOHHOMY TEPMOMETPY, BBIIIOJIHEHHBIX IIPU I'PALyUPOBKE.
N=10.
ti — 3HAYCHHUE TEMIIEPATYPHI, MTOJIyYEHHOE MIPU i1-OM U3MEPEHHH.

4. BropxeT HeonpeaeJIeHHOCTell TeMIepaTypbl, H3MePeHHOH 3TAJJOHHBIM TEPMOMETPOM,
BKJIFOYAET CIIEAYIOIINE COCTABIIAIONINE:

4.1. CtanznapTHasi HEOIIPEEIEHHOCTD, CBSI3aHHAs CO CJy4ailHbIMH 3¢ eKTaMu NIPH U3MEpPeHHsX,
paccuntsiBaeTcsa kak CKO cpennero 3HaueHusl.

uI/I3M7t =

rae N —konnuectBo usmepenuit, N =10.
ti — TemmepaTypa B i-OM U3MEpPEHHH,
ts — CpeIHss TeMIleparypa, pacCYUTaHHas 110 11.3.



4.2. CrangapTHas HEONPEAEIECHHOCTh CTA0MJIBLHOCTH TeMIIepaTypbl B BAHHE TEpMOCTaTa 3a
BpeMsl BCEX U3MEpPEHUN

foax — L
U(tS) — _max min

23 7

'€ tmax U tmin — COOTBETCTBEHHO MAaKCHUMaJIbHAs 1 MUHUMaJIbHAs TEMIICpaTypa, U3SMCPCHHAA
9TAJIOHHBIM TCPMOMCETPOM 3a BPEMA IMPOBCACHUA BCCX UBMCPUTCIIBHBIX ITUKJIOB.
4.3. CranpapTHas HEONPEIEIEHHOCTh ITAJIOHHOI0 JATYNKA TeMIIepaTyphbl.
4.3.1. B ceugereancrBe o0 noBepke ITC ykazaHa 10BepUTENbHAs MOIPEIIHOCTD Ay
CranmapTHas HEONPEAEICHHOCTh PACCYUTHIBACTCS 10 TUITY B 1o gopmyre

Uspe = A3Tc / 2

4.3.2. CrangapTHas HEOIIpEAEIECHHOCTh rpaayupoBku 3TtajonHoil TIIIIO, paccunTteiBaeTcs no
tuny B o gopmyse

Uy = Ayr/2.

4.4. CranpapTHasi HEONIPEJEIEHHOCTD, CBSI3aHHAs C MOBEPKOH M3MEPUTEJIbHOI0 Npudopa.
B cBugerensctBe 0 nosepke MM Ta ykazan npenen J0IycKaeMO# MOrPeMHOCTH +Ap,

Ampu = (1-10°+ 1-10™U) [MB]

Ampr = (5:10%+ R-107) [OM]

CranmapTHas HEONPEAEICHHOCTh PACCYUTHIBACTCS 1O TUIY B 1o gopmyre

Unp = Anp/ /3 .

4.5. CranznapTHasi HEONIPEAEIEHHOCTD, CBS3aHHAas C pa3pemiaionieii cnoco0HOCTHIO OTCYETHBIX
YCTPOiiCcTB
Upe = apc/(2 ﬁ )
TJI€ apc — pa3pelaronas CliocCOOHOCTb OTCUETHOTO YCTPOUCTBA.
a,™ Y=10,01 °C  up=2.89-10" °C
™ *=0,01 °C . =2.89-10° °C

4.6.CrannapTHasi HEOIIPEIEIECHHOCTD, CBSI3aHHAs C MOJ/iepKaHNeM TeMIlepaTyphl X0JI0AHbIX
CIIaeB B HYJIEBOM TEPMOCTATE.

Uxe = Axc/\/g
Axe = 0,1 °C Uxe = Ax/ /3 = 5,78:1072 °C

4.7.CrannapTHasi HEOTIPEICIICHHOCTh, CBS3aHHAsl C HEOAHOPOIHOCTHIO TEMIIEPATYPHOTO TIOJIS B
pabouem oObeMe TepMocCTara.

Uos = 2106/\/§ )
/I 2, — MOJIOBUHA TUANia30HA BO3MOXKHBIX 3HAYEHUH HEOJHOPOIHOCTH TEMIIEPATYPHOTO OIS B
pabodyem 00bEMe TepMocTaTa (3HaYCHHsI TpeicTaBIeHbI B Tabmule), “C.
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Temneparypa Heonnoponnocts
TEMIEepaTypHOTO TOJIS B
pabouem oObeMe
TEpPMOCTATa,
°C (macmopTHBIE TaHHBIC)
°C
100 +0,5
200 +0,5
300 +0,5
400 +0,5
500 +0,5
600 +0,5
700 +0,5

5. Bromker HeompeaeaIeHHOCTEH H3MePEeHHsI TEMIIEPATYPbl 3TAJOHHBIM TEPMOMETPOM.

Hcrounnk Onenka cranapTHOU Kospdunment Bxnag B cyMMapHyto
HEOTIPeIeIIEHHOCTH HEOTIPeIeIEHHOCTH BITUSTHUS CTaHJApTHYIO
Tum, HEOIIPENETICHHOCTD
Meron pacuera, ITyHkr
[Ipunoxenus A,
PasmepHOCTB
Crydaitabie 3 QeKTb Tun A
IIPU U3MEPEHUHN HopmainbsHoe 1 U ¢ C
pacripeneneHue
m4.1, Uy ¢, ' C
HecrabunsHoCTh Tun B
TEeMIepaTypsbl B PaBHOMepHOE 1 u(ts) °C
TepMocTaTe pacripeneneHue
n.4.2, u(ts), °C
I'pamynpoBka Tun B
3TAJIOHHOT'O HopmanbHoe 1 Uore)y C
TEpMOMETpa pacripeneneHue
H.4.3, Uere) = Am/z, oC
[Toepka mpubopa Tun B
HopmansHoe 1/S u,/S °C
pacripeniesneHue,
4.4, U = A/ /3,
[OMm] unu [MB]
Pazpemaromas Tun B
CIIOCOOHOCTh PaBHOMEpHOE 1 U, C
MU3MEPUTEIBHOTO pacripeneneHue
npubopa 4.5, Upe = a5/(2+/3),

°C
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[TorpemHocTs 3aaenKu
XOJIOJIHBIX CIIaeB

Tun B
PaBHoMepHOE
pacrpeneneHue

4.6, Uy = A/ /3, °C

U, C

S — 4yBCTBUTEIBHOCTH ATAJIOHHOTO JaTUuWKa MpU JAaHHOU TeMIeparype.

6. CymmapHas cTaHIapTHasi HeoNpeaeJeHHOCTb Pe3y/JIbTaTa H3MepeHns TeMIIepaTyphl

yrasonoMm, °C.

uc (tam ) = \/uuzmwj + U(tS )2 +u(29mc )+(unp /S)z +U;C+Ui

7. Bromxker HeonpeneaeHHocreil n3mepennss TIAC rpagynpyemoii KTXA.

Ncrounnk Onenka craniapTHOU Kospdunment Bxiiag B cymMapHyto
HEOTIPEECIEHHOCTH HEOTIPeIeIEHHOCTH, BITMSTHUS CTaHJApTHYIO
Ty, HEOIIPENETICHHOCTD
Meropn pacyera, ITyHkr
[Ipunoxenus A,
PasmepHOCTB

Crydaiiabie 3 QeKTb Tun A
IIPU U3MEPEHUHU HopmansHoe 1 Uusy v MB

pacnpeneneHue

m.4.1, Uysy v, MB
IToBepka (mpenen Tun B
MIOTPEIIHOCTH) HopmansHoe 1 u,, MB
npubopa pacnpeneneHue

n.4.4, uy, = Anp/ﬁ , MB
Pazpemaromas Tun B
CII0COOHOCTh PaBHoMepHOE 1 u,. MB
MU3MEPUTEIIBHOTO pacnpeneneHue
npubopa 1.4.5, Upe = a,/(2+/3),
MB

ITorpemHocTs 3a1enKu Tun B S ux S MB
XOJIOZHBIX CIIaeB PaBHOMepHOE
(TONBKO IS pacupeneneHue
TEMIIEPATyp HHKe 4.6, uxe = Ay/~/3, °C
300 °C)
OaHOPOIHOCTD Tun B
TEMIIEPATYPHOTO OIS PaBHOMEepHOE S U S MB
B pabodeM oObeme pacnpeneneHue
Te€pMoOCTaTa 1.4.7, Ugs = 205/ ~/3 , °C
S — uyBcTBUTENBHOCTD Tpagyupyemoro TII mpu nanHOM Temneparype. MB /°C
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8. CymmapHasi cTaHIapTHasi HeonpeaeJeHHOCTh pe3ybTaTa u3mepenus TI1C, mB.

2 2 2 2 @2 2 Q2
uc (pa6):\/uumtv_i_unp_i_upc_i_uxcs +u06S

9. CymmapHasi cTaHIapTHasl HeonpeaeJIeHHOCTh IpaayupoBku, "C.

uchw/w:\/uc (tam )2 + uc (pa6)2 /Sz
10. PacumpenHasi cyMMapHasi Heonpe/JeJIeHHOCTh rpagyupoBku, C.
U(R) = 2 Ucymm

B tabnunax 11 — 14 npuBeieHbl KOHKPETHBIE 3HAYEHUSI HEONPECICHHOCTH U3MEPEHUS IPU
MOBEPKE 3TATOHHBIX TEPMOMETPOB U TEPMODIICKTPUUECKHX MTPeoOpazoBaTeneii.

[ToxazaHo, YTO P KCIIOJIb30BAaHUH YKa3aHHOTO BBIIIE 000pYyI0BaHUS M IPHOOPOB pacIIupeHHas
HEoTIpeIeIeHHOCTh n3MepeHus mpu rpaayupoke TII ve npesbimaet TpedoBanuii TOCT P 8.558-
93.

11. CymMmapHasi cTaHAapTHasl HeONpPeAeJIeHHOCTD Pe3yJIbTaTa H3MepeHHs TeMIIepaTypbl

3TAJIOHOM.
() = Nl les Pl /8 Fru
°C
Oranonsbele TepmoMeTpbl: ITC 3 paspsaa u TIIIO 2 paspsiza.
Temneparypa, °C Uc(ty), ‘C

100 0,09
200 0,09
300 0,09
400 0,28
500 0,29
600 0,31
700 0,34

Oranonssle TepmoMeTpbl: DTC 3 paspsana u TIIO 3 pazpsga.

Temmneparypa, °C U(tyr), °C

100 0,09
200 0,09
300 0,09
400 0,51
500 0,57
600 0,63

700 0,69




12. CymmapHasi cTaHAapTHasi HeonpeaeJdeHHOCTh pe3yabTata nsMepenus TIAC KTXA, mB.

2 2 2 2 o2 2 @2
uc (pa6):\/uumiv_i_unp_i_upc_i_uxcs +u06S

Temneparypa, °C u,(pad), MB
100 0,012
200 0,012
300 0,012
400 0,012
500 0,012
600 0,012
700 0,012

13. CymmapHasi cTaHIAPTHAsI HeoNpeaeJeHHOCTh I'PagyHPOBKH.

ucyMMz\/uc (tam )2 + uc (pa6)2 /Sz

Oranonnsle TepmoMeTpbl: DTC 3 paspsna u TIIIO 2 pazpsna.

Temmnepatypa, ‘C Ucymum, C
100 0,30
200 0,30
300 0,30
400 0,40
500 0,40
600 0,42
700 0,45

Oranonnsle TepmoMeTpbl: DTC 3 paspsana u TIIIO 3 pazpsaa.

Temmnepatypa, ‘C Ucymm, C
100 0,30
200 0,30
300 0,30
400 0,58
500 0,63
600 0,69
700 0,75

14. PaciumpenHasi cymmapHas HeonpeaeaeHHocTs rpaayuposku TII tuna KTXA
B (rronau3upoBanHoi BanHe FB- 08.

UR) = 2 ucymm
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Oranonsble natuuku reMneparypsl: 9TC 3 paspsaa u TIIIO 2 paszpsna.

Temneparypa, °C U(R), °C Jonyck no k.1, °C Jomnyck no k1.2, °C
100 0,60 1,50 2,50
200 0,60 1,50 2,50
300 0,60 1,50 2,50
400 0,80 1,60 3,00
500 0,80 2,00 3,75
600 0,84 2,40 4,50
700 0,90 2,80 5,25

Oranonnble natuuku remneparypsl: DTC 3 paspsaaa u TIIIO 3 paspsiza.

Temneparypa, °C U(R), 'C Jomnyck no k.1, °C Jomnyck no ka.2, °C
100 0,60 1,50 2,50
200 0,60 1,50 2,50
300 0,60 1,50 2,50
400 1,16 1,60 3,00
500 1,26 2,00 3,75
600 1,38 2,40 4,50
700 1,50 2,80 5,25
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