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1. O6nacTb NpUMeHeHus

HacToalwmin cTaHgapT pacnpoCcTpaHSAEeTCA Ha MOrpy*Kaemble TEPMO3JIEKTPUYECKME NpeobpasoBaTenum
(aanee - TM) ¢ meTannMyecKMMmM TepMmonapamMmm B KayecTBe TEPMOYYBCTBUTENbHbIX 3/1EMEHTOB (aanee - Y3)
no NOCT 6616 C HOMWHANbHbIMW CTAaTUYECKUMM XapaKTepuctukamu <1> (mpanee - HCX), ¢ gnuHom
Nnorpy*Kaemoi 4yactu He meHee 250 Mm, NpeAHa3HaYeHHble A1a u3mepeHun Temnepatypbl ot 0 go 1800 °C,
W yCTaHaB/IMBaAET METOAUKY UX NEPBUYHON N NEPUOANYECKON NOBEPOK.

<1> Ha Tepputopumn Poccuinckonn dPepepaumnm - no NOCT P 8.585-2001 "lTocygapcTBeHHas cucTeMa
obecneyeHna eauHCTBA WM3MepeHuid. Tepmonapbl. HOMMUHaNbHble CTaTUYECKME  XapPaKTEepPUCTUKK
npeobpasosaHua" (3aechb 1 ganee).

CtaHaapT pacnpocTpaHaeTca Ha umnopTupyemble norpy»aemble TN mn Tl no FOCT 23847. TpeboBaHuA
K MeXNoBepoUYHOMY MHTepBany T A0NKHbI 6bITb YKa3aHbl B HOPMaTUBHOM AOKYMeHTe (aanee - HA) Ha TM
KOHKpEeTHOro Tmna.

2. HopmaTtuBHble CCbINKK

B HacToALem cTaHAapTe MCNO/b30BaHbI CCbINKKU Ha cheaytoline CTaHaapThl:

FOCT 8.558-93 locyaapcTBeHHas cuctema obecrneyeHuUsa eAmMHCTBa M3MepeHui. FocyaapcTBeHHas
NOBEPOYHAA CXxeMa AN1A CPeACTB U3IMEPEHUI TemnepaTypbl

FOCT 12.2.007.9-93 (M3K 519-1-84) Be3sonacHoCTb 3/1eKTpoTepmMmunyeckoro obopygosaHuma. Yactb 1.
Obuwme TpeboBaHuA

FOCT 12.3.019-80 Cuctema craHgaptoB 6e3onacHocTM Tpyaa. MWMcnbiTaHns M M3mepeHus
aneKkTpuyeckme. Obume TpeboBaHUA 6e3onacHOCTH

FOCT 859-2001 Megb. Mapku

FTOCT 1790-77 [MpoBONOKa W3 cCnNaaBoB Xpomenb T, anlOmenb, KOMeab W KOHCTAHTaH gasA
TEPMO3/IEKTPOLOB TEPMOIIEKTPUYECKMX NpeobpasoBaTeneit. TexHMYecKkune ycnosums

FOCT 1791-67 NpoBoAOKa N3 HUKENEBOIO N MeAHO-HUKENEeBOro CN/1aBOB ANA YAJAMHAOWMX NPOBOA0B
K TEPMO3/IEKTPUYECKMM NpeobpasoBaTensam. TeXxHMYeCKne ycnosuma

FOCT 5582-75 [lpoKaT TOHKO/INCTOBOM KOPPO3MOHHO-CTOMKUIA, XAPOCTOMKUMN U XHKAPOMPOUHbINA.
TexHn4yeckue ycnosua

FOCT 6616-94 MNpeobpasoBaTtenn TepmoasiekTpuyeckmne. Obume TeXHUYECKUE YCoBuUA

FOCT 8711-93 (M3K 51-2-84) Mpubopbl aHanoroBble MNOKasbiBalOWME 3/EKTPOUIMEPUTENbHbIE
NpAMOro AeWCTBMA M BCMOMOraTesbHble YacTu K HMM. YacTb 2. Ocobble TpeboBaHUA K amnepmeTpam 1
BO/IbTMETPam

FOCT 9245-79 MNoTeHUMOMETPbI MOCTOAHHOIO TOKa U3mepuTenbHble. ObLme TeEXHUYECKUE YCA0BUSA

FOCT 10821-75 MNpoBoaoOKa M3 NAATUHbI U NNATUHOPOAMEBLIX CMAABOB ANA TEPMOINEKTPUYECKUX
npeobpasosaTtenein. TexHUYECKME YCNOBUA

FOCT 18389-73 lNpoB0O/IOKA U3 NAATUHBI U €e CNNABOB. TeXHUYECKMNe YyCNoBMUA

FOCT 19904-90 MpoKaT AMCTOBOM X0N0A4HOKaTaHbln. CopTameHT

FOCT 19908-90 Turau, yalwm, cTakaHbl, KobObl, BOPOHKM, MPOBUPKM U HAKOHEYHUKU U3 NPO3PAYHOro
KBapL.eBoro ctekna. Obuwme TexHMYeckue ycaosus

FOCT 23847-79 MpeobpasoBaTesin TepMo3NeKTpUYecKNe KabenbHble TMNoB KTXAC, KTXACn, KTXKC.
TexHuyeckne ycnosusa

FOCT 25706-83 lynbl. Tunbl, oCHOBHbIe NapameTpbl. Obuine TexHMYeckme TpeboBaHuA

FOCT 28498-90 TepMOMETPbI KNAKOCTHbIE CTeKNAHHble. ObLmne TexHnYeckne TpebosaHma. Metoapl
UCNbITaHUN

3. OnpegeneHunsa, 0603HaAYEHMA U COKPaLLEHUA



3.1. OnpegeneHna

B HacToALem cTaHAapTe NPUMEHSAIOT caeayioLine TepMUHbI C COOTBETCTBYIOLLMMMK onpeaeneHUAaAMu:

OnunHa norpyxaemoit yactu Tl npu noBepkKe: paccTofHWe, OTCHUTLIBAEMOE OT NOrPyKaemoro KoHUa
3alNUTHOM apmaTypbl nosepsemoro Tl npu nomeleHnWn ero B pabodee NPOCTPaAHCTBO neun (uam
TepmocTaTta) A0 MecTa nepecevyeHus Kopnyca TI NAOCKOCTbIO HAPYXKHOM MOBEPXHOCTM Topua neyu
(tepmocTaTa).

CTaHpapTHble 06pasLLbl CBOMCTB TEPMO3NEKTPOAHbIX MaTepuanos (COTM): ByxTbl TEPMO3NEKTPOLHOIO
maTtepuana, aTTecToBaHHble MO  TEePMO3NEKTPUYECKOM  HEeOAHOPOAHOCTM M MO 3HAYEHUAM
TePMO3/IeKTPOABUNKYLLEN cunbl (ganee - TIAC) B nape ¢ NnaTMHOM B 3a43aHHOM AMana3oHe TeMnepaTypbl.

YanuHawowue nposoja: TEPMOINEKTPOAHbIE NPOBOAA, B Nape Mmelowme B 3a4aHHOM AManasoHe
TemnepaTtypbl HCX ocHOBHOM Tepmonapbl.

OcTtanbHble TepMmuHbl - no FOCT 6616.

3.2. O603HaYeHus

B HacToAweMm cTaHAapTe NPUMEHALOT cnegytowme o6o3HauYeHmA:

E - HOpMUpPOBaHHOe 3HadYeHme TIAC YD TM, mB;

HCX

E... - T2A1C Y3 nosepaemoro Tr, MB;
E:EB - npuBeAeHHoe 3HadveHne T3/C nosepaemoro Tl1, mB;
EaT - T24C 43 stanoHHoro T, mB;

EX - npuseaeHHoe 3HavyeHne TIAC satanoHHoro TI1, mB;

3T

t - TemnepaTypa cBO60AHbIX KOHLLOB Tepmonapbl, °C;

C.K

(AE /At)t - UyBCTBMTENIHOCTL TEPMONAPbI NpK TemnepaType t, MB/°C;
Ae] - T3AC napbl, 06pa3oBaHHOM MONOXKUTENbHbIMU TEPMO31eKkTpogamu Y3 atanoHHoro TN mn Y3

nosepsaemoro Tl npu TemnepaTtype t;
Ae2 - T24C napbl, 06pa3zoBaHHON OTPULATENIbHbIMU TepPMO3NeKTpodammn Y3 stanoHHoro TN mn Y3

nosepsaemoro Tl npu TemnepaTtype t;

Aﬂon - NpeAen A0NyCKaeMbIX OTKIOHeHWUN 3HadeHnn T3C Y3 T ot 3HauyeHmnin HCX, ykasaHHbIX B HJ,

mB;
A, - HectabunbHocTb I, MB.

3.3. CokpaweHuna

B HacToALWem cTaHAapTe NPUMEHALIOT Cheayolne COKpaLLeHUA:

HL, - HopMaTUBHbI LOKYMEHT;

HCX - HOMMHaNbHAA CTaTUYECKAA XapPaKTEePUCTUKA;

TN - TepMO3EeKTPHUUYECKMI NpeobpasoBaTesib;

T3/AC - aneKTpoABUKYLLAA CUIA, BO3HMKAIOWAA B 3/1IEKTPUYECKON LENU, COCTOALLEN U3 HECKOIbKUX
Pa3HOPOAHbIX NPOBOAHUKOB, KOHTAKTbl MEXAY KOTOPbIMU MMEIOT PA3/IMYHYIO TEMNEPATYPY;

Y3 - TepMOYYBCTBUTE/IbHbIN 3/IEMEHT.

4. Onepauunn nosepKu

4.1. NMpu npoBeAEHMMN NOBEPKN AOMKHbI ObITb BbIMOAHEHbI ONEepaUmn, yKasaHHble B Tabauue 1.

Tabnuua 1
HammMeHOBaHMe onepauumn Homep nyHkTa|llpOoBeneHue
HaCTOAWeTO |onepaumn
cCTaHIapTa IpM IOBEPKEe

IIEPBUYHO |Ieproau-—

178 yecKom
<1l>




BHemHMUT OCMOTP 9.1 Ia Oa
[IpoBepKa DJIIEKTPMUECKOM OPOYHOCTM |9.2 IOa HeT
N30JIALUU

[IpoBepKa sJeKTpuyeckoro|9. 3 Ia Ha
CONMPOTUBJIIEHNS
M3OJIALUN

[IpoBepka HeCTabMJIBHOCTU 9.4 IOa Her
OnpenesieHue T30C U3 TII npmn|9.5 IOa IOa
3amaHHBIX

3HAUEHUAX TeMIepaTypsl

<1> OBweMm BEIOOPKM  TII Ipy [OPOBEINEHUM Olepalui mo 9.2
- 9.5
YCTaHaBJIMBAIT B TEeXHUUECKMX IOOKyMeHTax Ha TII maHHOTO THuIa.

5. CpeAacTBa NoOBEPKM

5.1. NMpu npoBeAeHMN NOBEPKU NCMOJb3YHOT CAeAyOWMe CPeACTBA M3MEPEHNIA:

- 9TaNOHHbIe 2-r0 pa3pafa PTyTHble CTEKNAHHble TepmomeTpbl ¢ norpewHocTbto no NOCT 8.558 B
AuanasoHe Temnepatypbl oT 0 go 300 °C;

- aTasoHHble 1, 2 1 3-ro paspaaoB nnatuHopoauin-naatmHosble TM tuna MMNO c norpewHocTbio no FOCT
8.558 B gnanasoHe Temnepatypbl oT 300 go 1200 °C;

- 3Ta/IOHHbIE 2-T0 U 3-r0 PaspPAA0B NAATUHOPOAMI-NAaTMHOpoameBble TI Tvna MPO ¢ NorpewHocTbo
no NOCT 8.558 B gnanasoHe Temnepatypbl oT 600 go 1800 °C;

- NOBEpOYHaA YCTAHOBKA, BK/AOYawoWasa B ceba ABYXpPAAHbIA WAM OAHOPAAHBLIA MNOTEHLMOMETP
NMOCTOAHHOIO TOKA K/1acca TOYHOCTU He HuKe 0,01 no FTOCT 9245 ¢ BepXHUM Npesenom U3MEPEHNI He HUKe

100 mB 1 ueHoM cTyneHW mnagwen usmepuTenbHOM Aekagbl He 6onee 10°B ¢ 6ecTepMOTOYHbIM
nepekatoyatenem tmuna Nb-28B;

- COBpPEeMeHHble MWKpoMnpoLeccopHble cpeactBa uamepeHuit T3AC paboumx T, Hanpumep
aBTOMaTM3MpOBaHHaA cuctema nosepku TN ACNT ¢ npeaenamu aonyckaemoin norpetiHoct +/- 0,2 °C n +/-
0,4 °C.

5.2. Npu noBepKe NPUMEHSAIOT Caeaytowme BCNOMOraTe /ibHble CpeacTBa (MOryT BXOAWUTb B KOMMJIEKT
NoBepPOYHOM YCTAHOBKM):

- BOAAHOW TepmocCTaT C guana3oHom Temnepatypbl oT 0 go 95 °C, rpagmMeHTOM TemnepaTypbl B
pabouyem npocTtpaHcTee He 6onee 0,05 °C/cm, ¢ BaHHOM rnybuHOM He meHee 300 mm;

- NAapOBOW TEPMOCTAT C Nepenagom TemnepaTypbl B paboyem MPOCTPAHCTBE MO BbICOTE HA A/UHE
cpegHeii yactu 200 mm He 6onee 0,03 °C, c BaHHOM rnybuHo He meHee 300 mm;

- MAacAsHbIN TepMOCTaT C AManasoHom TemnepaTtypbl oT 95 o 300 °C, rpagMeHTOM TemnepaTypobl B
paboyem npocTpaHcTee He 6onee 0,05 °C/cm, ¢ BaHHOM rnybuHo He meHee 300 mm;

- nyna no F'OCT 25706 KpaTHOCTbIO OT 3 A0 5;

- AiB€ TOPU30HTabHbIE TPYBUaTble MeYn CONPOTUBAEHMA, KaXaanA ¢ paboyMm NPOCTPAHCTBOM ASIMHOM
500 - 600 mm, anameTtpom 40 - 50 Mm M MaKcUManbHoM paboyen TemnepaTypoi He meHee 1200 °C. FpaguenT
TemnepaTypbl No ocK neyn (B ee cpeaHelt 4actm) npun 1000 °C He gomKeH npesbiwath 0,8 °C/cm Ha yyacTke
O/MHOM He meHee 50 mm. OgHa M3 neyen gonxHa 6biTb MCNONb30BaHa TONbKO gns TIN U3 6aaropoaHbIX
METaNNoBs;

- HUKeNeBbIN TONCTOCTEHHbIN CTakaH aAanHon 80 - 100 MM, HapyKHbIN AMaMeTP KOTOPOro BbiIbUpatoT B
33aBMCMMOCTM OT gMameTpa paboyero NpocTpaHCcTBa neyn. ToNWMHA CTEHKM U AHA CTaKaHa - He MeHee 5 mm.
JonycKaeTca NpUMeHATb HUKeNeBbIN 610K COOTBETCTBYHOLLMX PAa3MepPOB C rTHe3a4ammM Tpebyemoro anameTpa
n rnybuHoit 70 - 90 mm;

- BepTUKanbHaAa TpybyaTas neyb conpoTuBaeHUsa ¢ pabouymm npocTpaHcTBOM AnnHoi ot 400 go 500
MM, anameTtpom 20 - 30 MM M MaKcuMasbHOU pabouyeit Temnepatypolt He meHee 1800 °C. lpagueHT
TemnepaTtypbl Mo ocu neuu (B ee cpeaHen yactn) npu 1400 °C He ponkeH npesbiwath 1 °C/cm Ha ydyacTke
O/MHOM He meHee 50 Mm. TeXxHMYeCKoe ONMMCaHUE U 3CKU3HbIM YepTexX nedun npuseseHnbl B MpunoxkeHun A;



- CPencTBO U3MEPEHUI 3NEKTPUYECKOrO CONPOTUBAEHNA N30AALMW. TUN 3TOrO CPeacTBa M3MeEpPEHU
YCTaHaB/IMBAIOT B CTAHZAPTAX UM TEXHUYECKUX YCNOBUAX HA Tl gaHHOro TMNa;

- YCTaHOBKa ANA UCNbITAHUA 3/1EKTPUYECKON NPOYHOCTU M30NALMN. TUN YCTAaHOBKW YCTaHAB/AMBAIOT B
CTaHAapTax UanN TeXHUYECKMX ycnosuax Ha Tl gaHHoro Tmna;

- amnepmeTp Knacca TouHocT 1,0 no FOCT 8711 c BepxHUM Npenenom nsmepeHnin 15 A;

- perynaTop HanpaxeHua mouwHocTbio Ao 10 KBT c npegenamu perynvposaHusa HanpaxkeHma ot 0 go
250 B;

- PTYTHbIE CTEK/IAHHbIE TEPMOMETPSI C LieHol genenuns 0,1 °C u npeaenamm nsmeperHnin ot 10 go 35 °C
no N'OCT 28498;

- NnpobupKa M3 KBapLEBOro crekna AauvHoi 500 mm, BHYTPeHHUM anameTpom (25,0 +/- 0,5) mm u
CTEHKaMW TONLLMHOM He Bonee 1 mm;

- yanuHsowue nposoga no FOCT 1790, FOCT 1791 1 FOCT 10821 k TN tunos TXK (L <1>), TXKH (E), TXA
(K), THK (J), THH (N), TCC (1), TNN10 (S), TNN13 (R). 3HaueHue TIAC uHAMBUAYANbHO NOA06PaHHOM Napbl
CKOMMNAEKTOBAHHbIX YAJMHAKOLWMX NPOBOLOB Mpu TemnepaType paboyero n cBoOOAHbIX KOHLOB Napbl,
cooTBeTcTBeHHO pasHoi 100 °C 1 0 °C, He A01KHO OTKJOHATLCS OT 3HaYeHU cooTBeTcTBYOWeEN Tuny TN HCX
6onee yem Ha X0, ZAHOH , BblparkeHHoro B munamnsonbTtax [gnsa TXK (L) - 0,036 mB, ana TXKH (E) - 0,020 mB,
ana THRK (J) - 0,016 mB, TXA (K) - 0,012 mB, gna THH (N) - 0,009 mB, ana TCC (1) - 0,012 mB, gana TNM10 (S) -
0,002 mB, ana TNM13 (R) - 0,002 mB];

- TennoM30NAUMOHHbIE COCyAbl WMAM [pyrve TenJousoNAuMOHHbIE cpencTBa, obecneuymBatowme
3a[laHHYI0 TemnepaTtypy B TedeHue 14 c npeaenbHbiMU OTKNOHeHuaAMK +/- 0,1 °C;

- NIATMHOBAA M NAATUHOpPOAMEBAA NPoBOoKa agnameTpom 0,5 mm no NOCT 10821;

- CTeKNAHHble NpobupKku anmHoin (150 +/- 10) mm, BHyTpeHHUM auametpom (6,5 +/- 0,5) mm co
CTeHKaMM TOJILLMUHOM He bonee 1 mm;

- 3alUUTHbIE NPOBUPKM N3 KBAPLEBOrO CTEKAA ANMHON He meHee 300 MM UM BHYTPEHHUM ONAMETPOM,
npu Kotopom Y3 nosepsembix Tl NAOTHO BXOAAT B NpobupKy no MOCT 19908.

<1> B ckobKax yKa3aHo byKkBeHHoe 0bo3Ha4veHue HCX no FOCT 6616.

5.3. Bce npumeHsaemble cpeacTBa M3MepPeHUn JoMKHbI BbiTb NOBEPEHbl OpraHaMu rocyAapcTBEHHOM
METPO/IOTMYECKOM CNYKObI UM METPOIOTMYECKUMU CYKOaMU IOPUANYECKUX NIUL, aKKPEeAUTOBaHHbIMU B
YCTaHOB/NIEHHOM NOpAAKe, U UMETb AeWCTBYIOLLMNE KeMMa UK CBUAETENbCTBA YCTAHOBEHHbIX GOPM.

5.4. [lonyckaeTcA NpUMeEHATb ApyrMe cpeacTtBa W3MepeHwid, yA0BAEeTBOPAOWME MO TOYHOCTM
TpeboBaHMAM HACTOALLErO CTaHAApTa.

6. YcnoBua noBepku

6.1. Mpu npoBeaeHNN NOBEPKU COBMOAAIOT C/ieayioLMe YC/I0BUA:
- TN pa3bopHbIX KOHCTPYKLMIA HEOOXOAMMO BbIHYTb M3 3aLLMTHOM apmaTypbl. K noBepke moryT 6biTb
ponyluueHbl TM pa3bopHbIX KOHCTPYKLUMIA B 3alLUTHOW apmaTtype (Yexne) n TM Hepa3bopHbIX KOHCTPYKLUMHA,

ecam npu noBepke norpewHoCTb M3-3a TENNOO0TBOAA MO apmaType He npesBbillaeT O’3An0n'

CooTBeTcTBYOLIME TPEOOBAHUA A0NXKHbI ObITb YKa3aHbl B H, Ha T KOHKpPETHOro TMna;

- TemnepaTypa, OTHOCMTE/IbHaA BAIAXKHOCTb M HapomeTpuyecKkoe gasieHue BO34yXa B MOMELLEHUU
OO/KHbI COOTBETCTBOBAaTb HOPMaM, YCTAHOBJIEHHbIM Aas Hux B HJ, no 3KcnayaTtauuu MNOBEPOYHOM
YCTaHOBKW;

- U3MEHeHMe TemnepaTypbl BO3AyXa B NMOMELLEHUM BO Bpema paboTbl NOBEPOYHOM YCTAHOBKM He
OOBKHO 6bITb 6osiee +/- 0,5 °C B TeyeHue 1 u;

- BUbpauma B NOMeLLEHUM He A0/1XKHA BbI3biBaTb OTKJAOHEHMIN YKa3aTena Hanbosiee YyBCTBUTEIbHOIO
cpeacrtsa usmepeHuin 6onee yem Ha +/- 0,25 LeHbl HAUMEHbLIEro AeNeHNA ero WKabl;

- NUTaHWe neYvein AO/IKHO OCYLLECTBAATLCA CTabUAN3NPOBAHHbBIM HAMNPAXKEHNEM, U3MEHEHME KOTOPOTro
He A0/KHO npesbiwaTb 1%;

- B NOMELLEHMUM He AOJIKHO ObITb MblAX, AblMa, Fa30B M NapOB, BbI3bIBAOLNX KOPPO3UIO AeTasel
NOBEPOYHOM YCTAHOBKM MAK 3arpasHAtowmx Y43 TIM;

- 3/IEKTPOU3MEPUTE/IbHAA YaCTb NOBEPOYHOKN YCTAHOBKM A0/KHA ObITb yAaneHa He meHee Yem Ha 1 m



OT OKOH, ABepeit, paanaTopoB OTOMJEHMUA U APYFMX YCTPOWCTB, BbIAENAIOWMX TEN/O, @ TAKKE 3aLLMLLEHA OT
MPAMbIX COMTHEUYHbIX NyYei;

- nepes, BBOAOM MOBEPOYHOM YCTAHOBKM B 3KCMyaTaUMIO OO/XKHa 6biTb NpoBepeHa CXO4MMOCTb
pe3ybTaToB M3mepeHuit T3,C Ha Hel ¢ UICNoNb30BaHWEM 3TaloHHOrO 1-ro paspaga TIM, KoTopasa He 40/KHA

npesbiwats 0,3A

uonfl
- BOMKHO BbITb MPOBEPEHO COOTBETCTBUE FPAAMEHTOB TEMMNEPATYPbI B TEPMOCTATax, yKasaHHbIX B 5.2;
- AON1XKHa 6bITb NpoBepeHa TIAC nomex B USMepUTENIbHON NIMHUM NOBEPOYHOKN YCTaHOBKM, KOTOpas He
O0/KHA npesblwaTb ana TMMN10 v TMNM13 1-ro knacca - 0,5 MKB 1 gna Tl ocTanbHbIX KNAaccos - 2 MKB.

7. TpeboBaHuA besonacHOCTH

7.1. YacTi noBepoYHOWM YCTaHOBKM, CHabKeHHbIe 3axKMMoM "3emnsa”, a TakKe HUKeNeBbI CTakaH (Man
610K) AO/IKHbI ObITb MOAKNOYEHBI K KOHTYPY 3a3emeHuns. ConpoTnBaeHNEe 3a3eMAEHNA O0/IKHO ObITb He
6onee 4 Om.

7.2. Kopnyca neyein, HapyKHble CTEHKW KOTOPbIX HarpeBatoTca npu paboTe Ao TemnepaTypbl cBbiwe 70
°C, AOMKHbI BbITb Orpa*kAeHbl (Hanpumep, eCTKOW CETKOW M3 NPOBOOKN).

7.3. B6A13M neyen He A01KHbI HAXOAUTLCA rOpoYMe maTepuansl.

7.4. CTeKknaHHble cocyabl [btoapa A0NXKHbl MMETb OXPaHHbIE KOMXKYXM U3 KeCTU UM NAAaCTMAcCChI.

7.5. Mpu BbINOAHEHUN WU3MEPEHWUM AOMKHbI ObiTb COb/OAEHbI TPeboBaHMUS 3SKCMAYyaTaALMOHHbIX
OOKYMEHTOB Ha TepmocTatbl 1 neun, NOCT 12.2.007.9, TOCT 12.3.019, yTBepXAEHHbIX B YCTAHOBAEHHOM
nopagke <1>.

<1> Ha Tepputopumn Poccuinickon Peagepaummn Takke A0MKHbI bbiTb cobatoaeHbl TpeboBaHmsa Mpasun
TeXHUKM 6e30MacHOCTM NpU 3KCNAyaTaUuMM 31EeKTPOYCTAaHOBOK noTpebutenein n MpaBua TexHUYECKoMh
3KCNyaTaummn 31eKTPOYCTAaHOBOK NOTPebUTENEN.

7.6. K BbINO/NHEHUIO U3MEPEHWUI [OMYCKAOT TOIbKO AWML, UMEIOLWNX KBANNPUKALMOHHYIO rpynny no
TexHUKe 6e3onacHocTM He HUKe |l npu paboTe ¢ ycTaHoBKamK HanpsaxkeHnem o 1000 B.

8. MoaroToBKa K noBepke

8.1. MoAroToBKa OCHOBHbIX M BCNOMOraTeibHbIX CPeACcTB NOBEPKU

8.1.1. CpeacTBa NOBEPKM, BXOAALLME B COCTAB MOBEPOYHOWM YCTAaHOBKM (TEPMOCTATbl U HarpeBaTesibHble
neyn), rotoBaT K pabote B cootseTcTBMU € HA.

8.1.2. 3tanoHHble 1-ro n 2-ro paspagos TM tnna MMNO, ncnonbsyemole npu nosepke TI tuna TMM13 1-
ro knacca u Tl m3 HebnaropodHbix meTannos 1 Tuna TMNM13 2-ro Knacca cCOOTBETCTBEHHO, MOMELLAOT B
3aLWMTHbIE NPOBUPKM U3 KBAPLLEBOTO CTEKA.

Pabounin KoHew, TIN gonxKeH KacaTbCa AHa NPOOUpPKK.

8.1.3. TennousonnpoBaHHblE cocyabl AN1A TepMOCTaTMpoBaHMA cBoboaHbix KoHuos TI npu 0 °C
3aMoNHAKT NbAO0BOAAHON CMECblo, @ NMPW TEPMOCTAaTUPOBAHUN CBOBOAHbIX KOHLOB TIM Npu KOMHATHOM
Temnepartype - BOAOW UAN MaclIOM KOMHATHOM TemnepaTypbl. B cocyabl nomewatoT PTYTHbIN CTEKNAHHbIN
TEPMOMETP U CTEKNsAHHble NPOOUPKK. [NyOMHa NOrpyKeHns NPobUPOK A0MKHA ObiTb HEe MmeHee 120 mm,
paccTosHue mexKay NpobupKamm - He meHee 10 mm.

8.1.4. B pabouee NpoCTpaHCTBO Neyel, NpeaHasHavYeHHbIx ana nosepku Y3 TN tunos TNN10 1 TAMN13,
BBOAAT 3aLWMTHYIO TPYOY M3 KBAPLLEBOIO CTEKNA, HAPYKHbIN AMaMeTp KOTOPOMN BIN30K K AnamMeTpy paboyero
MPOCTPAHCTBA MeYn, U LEHTPUPYIOT €e Mo OCKM Meyu, UCMOJb3ysa OrHeynopHble NOAKNAAKM (Hanpumep,
OTPE3KM KBapLLEBbIX UK GpapdopoBbIX TPYOOK).

8.1.5. B paboyem npocTpaHcTBe (B 30HE PAaBHOMEPHOro pacnpeseneHus TemnepaTypbl) neven gas
nosepku Y3 TI 13 HebNaropoaHbIX METANNO0B YCTAHABANBAIOT HUKENEBbIN CTaKaH UKW HUKeNEeBbIV B10K.

8.2. Moarotoska TM Tvnos TXK (L), TXKH (E), THK (J), TXA (K), THH (N), TCC(I)

8.2.1. MNpun nosepke B TepmocTatax TIM Hepa3bOpPHON KOHCTPYKUMM (Mam YD ¢ aneKkTpuyeckom
nsonaumen anekTponos Tl pasbopHOM KOHCTPYKLMM) MOMELLAIOT B CTEKAAHHbIE NPOOUPKM U YCTaHABNMBAIOT
nX B TepMoCTaTe Ha rnybuHy He meHee 250 mm. Yncno nosepsembix TN He 40AKHO npeBbiwaTth 8 - 10.

8.2.2. CBO6OAHbIE KOHUbI (MAM KOHLbI YAJMHAOWMX NpoBoAoB) nosepsembix TI ranbBaHUYECKM



COEAMHAIOT C MeAHbIMU HenyXeHbIMU NPoBOAaMMU MO0 CKPYTKON, IMB6O 0O6MOTKOM MeZHOM NPOBOIOKON
(meab mapku He HMKe M1 no FOCT 859) anameTpom 0,3 mm. MecTa CKPYTOK TepMOCTaTUPYIOT B CcOCyAax Mno
8.1.3 HacToALwero cTaHaapTa.

8.2.3. KoHubl megHbiXx MPOBOAOB MOACOEAUHAIOT K COOTBETCTBYIOLWMM KAEeMMaM MNOBEPOYHOM
ycTaHoBKM (MpunoxeHue B). B TepMOCTaT yCTaHABAMBAIOT 3TaIOHHbIN PTYTHbIN CTEKAAHHbINA TEPMOMETP.

8.2.4. Mpwn nosepke B neyax He 6onee 4etblpex TM HepasbopHOM KOHCTPyKUuMM (nam Y3 ¢
3NeKTpUYEecKol usonsaumen anektpoos TI pa3bopHOW KOHCTPYKLUMM) CKNaabliBaloT B OOWMIA My4YOK C
NPoBMpPKOW M3 KBaApUEBOrO CTEKNA, B KOTOPOW MOMeELLEH 3TasoHHbIM 2-ro paspaga TN tuna MNNO, u
06Bs3bIBAOT B ABYX-TPEX MECTaX OTPE3KaMUn XpOMENIEBOIN UM aNtOMENIEBON NPOBOIOKKN AnameTpom 0,5 mm.

MyuyoKk nosepaembix T ¢ 3TanoHHbIMK 2-ro pa3paaa TN tuna MMNO (BmecTe ¢ NpobupKon) BBOAAT B
paboyee NPOCTPAHCTBO TPybUaTOM rOPU30HTA/IbHOM Meyn A0 ynopa paboumx KoHuos Y3 nosepaembix TI1
Pa3bopPHOM KOHCTPYKUUM (MM NOTpyKaemMoro KoHua 3alMTHOM apmaTtypbl TN Hepa3bopHOWM KOHCTPYKLUUK)
W AHA NPOBUPKK € 3TaNOHHbIM Tl B AHO HUKENEBOro CTakaHa U LLEHTPUPYIOT MYYOK MO OCK Neyu.

8.2.5. Mposogat onepauymu no 8.2.2 - 8.2.3 gna nosepsaembix T 1 aTanoHHoOro 2-ro paspaga T tuna
nno.

8.3. MoarotosKka Y3 TN Tnnos TNMN10 (S), TNN13 (R), TNP (B)

8.3.1. 42 TN tmnos TMM10, TAMN13 n TMNP nepeg onpegenenmem nx TIAC oTKuratot B TedeHmne 30 mmnH
3NEeKTPUYECKMM TOKOM Ha BO3AyXe Ha CTeHAE ANA OTXKMUIA, CXeMa 3/IEKTPUYECKUX COeAUHEHWUI KOTOPOro
npuseaeHa B MNpunoxxeHuu B. MNMepea oTKUrom Y3 CHUMAIOT C TEPMOINEKTPOAOB INEKTPUYECKYIO U30NALUIO
(conomKy, aByxKaHasbHble TPYOKK, Bycbl M T.N.), 3aTeEM NOBEPXHOCTb TEPMOIIEKTPOA0B 006E3KMPUBAIOT C
MOMOLLbIO TaMMOHA, CMOYEHHOrO YMUCTbIM 3TUAOBbBIM cnupTom (1 © cnupTa Ha Y3), M NOAKAOYAlOT K
COOTBETCTBYIOLLMM KNeMmam cTeHga. HanpsaxeHne K cBoH6OAHbIM KOHL@M TEPMO3EKTPOA0B NOABOAAT OT
perynaTopa HanpAXXeHWA, BKAOYEHHOTO B CETb MepeMeHHOro ToKa HanpaxeHnem 220 nan 127 B, yactoTomn
50y,

Cuny TokKa (fanee - TOK), HEOGXO4MMYIO A/1A OTHKMUIA, KOHTPOAUPYHOT MO NOKA3aHUAM amnepmeTpa. 43
TN tvnos TMM10 n TMN13 ¢ TepmoanekTpogamn guametpom 0,5 mm omxuratot npm toke 10,0 - 10,5 A
[Temnepatypa (1150 +/- 50) °C], 43 TN tmna TP - npu Toke 11,5 - 12,0 A [Temnepatypa (1450 +/- 50) °C]. Mo
OKOHYaHWUM OTXKUTA TOK NIABHO YMEHbLUAIOT 0 HYyNA B TeyeHne 1 MuH.

MOBEPXHOCTb OTOMKMKEHHbIX TEPMO3/EKTPOAOB A0JIKHA ObiTb YncTon. Y3 TI ¢ HeyCTPaHUMbIMK NpU
OTXKUTe NOBEPXHOCTHLIMMK 3arpPA3HEHUAMN TEPMOINEKTPOLOB CHUTAIOT HENPUTOAHBIMU K MPUMEHEHUIO U K
OanbHelLwen NoBepKe He JONYCKatoT.

8.3.2. llocne omkura snektpogbl Y3 Tl apmMuMpyrOT YUCTBIMU LENbHbIMW  ABYXKaHaAbHbIMU
3/IEKTPOU30NAUMOHHBbIMK TpybKamu. Ana Y3 TN tuna TINP npMMeHAIOT 31eKTPOM30ALMOHHbIE TPYOKN U3
okcuaa antomuHma, ana 43 TN tunos TMM10 n TMNM13 - TpybKKu U3 nnpomeTpudeckoro papdopa nam okcmaa
antomuHua. inametp Tpybok coctasnsaer 3 - 5 mm, aavHa - (500 +/- 10) mm, AnameTp KaHaNoB - He meHee
0,9 mm.

B 04AMH M TOT }Ke KaHan U30AAUMOHHOM TPYOKM cnesyeT NomeLLaTb TEPMO3NEKTPOAbI TOIbKO OAHOM
MapKMu.

Mpy apMUPOBaHMM OTOMKKEHHbBIX TEPMO3NEKTPOLOB AOKHbI ObITb MPUHATbI MEPbI, UCKAIOYAtOLWME
BO3MOXHOCTb UX AedopMaumm 1 3arpasHeHns (0cobeHHO Ha y4acTKe, MOrpyaeMom B neYb Nnpu NoBepke).

KOHUbI TEPMO3EKTPOAOB, BbICTYMAOWME U3 I/IEKTPOM3ONALMOHHOM TPYOKM, NOMELLAOT B TMOKMe
3NEKTPOU30IALNOHHBIE TPYOKM AnameTpom A0 2,5 mm. Ha KoHeYHOM yyacTKe asnHon 150 mm cBoboaHble
KOHLbl TEPMO3NEKTPOLOB OCTABAAIOT H6e3 KaKko-1mbo nsonaumu.

8.3.3. He 6onee ueTbipex OTOXMKEHHbIX M APMUPOBAHHbLIX 3/IEKTPOU3ONALMOHHON TpybKOoM YD
nosepsiembix TM Tuna TMMN10 nan TMNP cknagbiBatoT B 06LWMIA MYHOK C O4HOTUMHBIM 3TaZIOHHbIM 2-r0 paspaaa
TM, BblpaBHMBAOT MO A/MHE paboume KoHuUbl Y3 TIM M 06BA3bIBAIOT MYYOK B ABYX MeECTax OTpe3Kamu
naaTMHOPOAMEBOMN NPOBONOKM anameTpom 0,5 mm. Paboume KoHubl Y9 nosepsembix TM 1 aTanoHHoro TI1
BbITArMBAIOT HA 12 - 15 MM 13 3/1eKTPOU30NALMOHHbBIX TPYOOK M NJIOTHO CBA3bIBAKOT UX APYT C Apyrom B6ansm
CrnaeB HECKO/NIbKUMW BUTKaMM NAAaTUHOPOAMEBON MPoOBOAOKM amametpom 0,3 - 0,5 mm, npuyem
3NEeKTPUYECKMI KOHTAKT MeXAy OTAe/IbHbIMW TePMO3/EKTPOSaMM AO/KeH bbiTb 0b6pa3oBaH B mecTe MX
cBA3KK. NMomewatoT ny4yoK Tl B NpobUpKy M3 KBapLEBOro CTEKNA.

8.3.4. Mpobunpky ¢ nyykom nosepsaembix TMN Tvna TMAM10 u sTanoHHoro 2-ro paspsaga TN tuna NMNO
norpy»atot Ha raybuHy (250 +/- 10) mm B pabouyee NpPOCTPAHCTBO rOPM3OHTa/IbHON TpyBuyaToin meun u
LEHTPMPYIOT NO OCK 3aWMTHON Tpybbl M3 KBApLEBOro CTEKNA. TOPLOBble OTBEPCTMA MeYn MPUKPbIBAOT



3aC/IOHKAMM WU LWMTKAMM M3 acOOLEMEHTA AN LLIAMOTHOTO KMpnuya.

8.3.5. MposoaAaT onepaunm no 8.2.2.

8.3.6. KoHubl megHbIX MPOBOAOB MOACOEAMHAIOT K COOTBETCTBYIOLWMM KAEMMaM MNOBEPOYHOM
ycTaHoBKM (MpunoxkeHune T).

8.3.7. MyuokK nosepsiembix TM TMna TMNP 1 atanoHHoro 2-ro paspsga TM tuna NPO BBOAAT B pabouee
MPOCTPAHCTBO BEPTMKANbHOM TPybyaTol Neun Yyepes BepxHee TOPLLOBOE OTBEPCTUE Ha rny6uHy (250 +/- 10)
MM, LLEHTPUPYIOT €ro 1 3aKpenastoT B LUTAaTUBE TakKMM 06pa3om, 4Tobbl paboumne KoHubl 43 T Haxoauamnch
B CcepeAunHe 30Hbl C HaMMEHbLWWUM FPagMeHTOM TemrepaTypbl. TOpPLOBble OTBEPCTMA MeyYn NPUKPbIBAOT
33C/IOHKaMU UK WMTKAMM M3 acboL.eMeHTa UM LAMOTHOIO KMpnuya.

8.3.8. He bGonee u4eTbipex OTOMKMKEHHbLIX U APMMUPOBAHHbLIX 3/IEKTPOU30ASALMOHHON TpybKon Y3
nosepsaembix TM Tnna TMMN13 cknagbiBaloT B 06WMIA NYYOK C NPOOMPKON U3 KBAPLLEBOTO CTEKNA, B KOTOPYIO
BK/J1aAblBalOT 3TaNOHHbIA 1-ro paspsga TN tuna MNO ans TMNN13 1-ro knacca (Mam 2-ro paspaga ans
OCTa/IbHbIX KNaccoB), U 06BA3bIBAIOT B ABYX MECTax OTPe3KaMu NIaTMHOPOAMEBOM NPOBONOKM ANAaMETPOM
0,5 mm. MNyyok Y3 nosepsaembix Tl ¢ aTanoHHbIM Tl B NpobupKe nomellatoT B NpobMpKy 13 KBapLueBoro
CTeKna, KOTopylo BBOAAT B paboyee NPOCTPAHCTBO TPyb4yaToM rOpM3OHTasIbHOM Meyn Ao ynopa B AHO
HWUKEeNEeBOro CTakaHa M LLEHTPUPYHOT N0 OcKu Neyn. TopLoBbie OTBEPCTUA NeYn NPUKPLIBAIOT 3aCIOHKaMMU NN
WMTKAMM M3 acboLLeMEHTA MM LIAMOTHOFO KMpNnYa.

8.3.9. NpoBogAaT onepaymu no 8.2.2.

8.3.10. KoHubl mMeaHbix NPOBOAOB MOACOEAMHAIOT K COOTBETCTBYHOLMM KJAeMMam MNOBEPOYHOMN
yctaHoBKu (MpunoxkeHue bB).

MpumeyaHme. Macca NAaTMHOPOAMEBOIM MPOBOJIOKM A5 CKPENIeHMA NyYyKa U CBA3bIBAHMA pabounx
KOHUOB cocTtaBnaetr 1,0-1,5r.

9. MNpoBeaeHKe NOBEPKU

9.1. BHewWHM ocmoTp

9.1.1. Npwu BHewHem ocmoTpe nosepaembix TM Tmnos TXK (L), TXKH (E), THKK (J), TXA (K), THH (N), TCC
(1) Hepa3bopHOW KOHCTPYKLMM AONKHO BbITb YCTAHOB/EHO COOTBETCTBME CAeAyoWMM TpeboBaHUAM:

- anvHa TN gonskHa 6biTb He meHee 500 mm (T annHol meHee 500 MM NOBEPAIOT NO METOAUKAM
NOBEPKM, YTBEPKAEHHbIM B YCTaHOBNEHHOM NopAaKe);

- 3aWmMTHaA apmatypa TN He AO/KHA MMETb NOBPEKAEHWUN MOBEPXHOCTU, AOJIXKHblI OTCYTCTBOBATb
HapyWweHUs KpeniaeHus apmaTypbl M TONOBKM, ULENOCTHOCTM T[ONOBKM, AOMKHO O6biTb cobntogeHo
COOTBETCTBME MOAKNOUYEHNA TEPMOINEKTPOLOB MAPKUPOBKE;

- Ha Kaxaom nosepaemom TI f0MKHO O6bITb MPOBEPEHO HaNUYME MAPKUMPOBKM C YKa3aHMEM HOMepPaA
TN, Tvna HCX, roaa BbinycKa, paboyero agnanasoHa U3MepeHUin 1 Knacca Aonycka.

MpumeyvaHue. BHewHU sug TN pa3bopHbIX KOHCTPYKLMIM, NOBEPSIEMbIX B 3alLMTHOM apmaType, 1 TI
Hepa3bopHbIX KOHCTPYKLMIM A0KeH cooTBeTcTBOBaTb H/ Ha Tl KOHKpeTHoro TMna.

9.1.2. MNpwu BHewHem ocmoTpe nosepaembix TM Tnnos TXK (L), TXKH (E), THKK (J), TXA (K), THH (N), TCC
() pazbopHOI KOHCTPYKLUM A0NKHO BbITh YCTAHOBAEHO COOTBETCTBME C/eAyoWmnm TpeboBaHNAM:

- Y9 TN tmnos TXK (L), TXKH (E), THKK (J), TXA (K), THH (N), TCC (I) gonkHbl 6biTb 6€3 3aUWMTHOM
apmaTypbl;

- TEPMO3NEKTPOAbI O0/IKHbI UMETb YNCTYIO INEKTPUYECKYIO U30NALMIO;

- oAnHa TN gonkHa 6bITb He meHee 500 mm (TN ganMHoM meHee 500 MM NoBepAOT MO METOAMKAM
NOBEPKM, YTBEPKAEHHbIM B YCTaHOB/IEHHOM NOpsaKe);

- Y3 c Tepmoanektpogamu amametpom 1 mm m 6onee [ONKHbI MMETb KJAEMMHbIE KOJIOAKM,
3aKpenneHHble Ha TepPMOINEKTPOAAX, ANA NOAKNIOYEHNA YANNHAIOWMNX NPOBOAOB;

- TepmoanekTpoabl Y3 TN A0AKHbI MMETb POBHYIO NOBEPXHOCTb 6€3 TPeLUH, PAaKOBUH, PACCNOEHN,
3arpA3HEHNM, BUANMBIX HEBOOPYKEHHbIM I1a30M, @ TaK¥Ke OTC/TaNBaAOLLENCA OKAIMHbI;

- MECTO CBAPKM KOHLLOB TEPMO3/IEKTPOLOB He A0/IKHO ObITb NOPUCTLIM MAN OLLIAaKOBAHHbIM;

- Ha Kaxkgom Y3 T, nocTynumBLlUEM Ha NOBEPKY, A0/1XKHA ObITb NOABELIEHa BUPKaA C YKazaHMEM HOMepPa
TN, o603HayeHunsa HCX, roaga Bbinycka, paboyero gnanasoHa U3MeEpPEHNI 1 Knacca Aonycka. [lonyckaeTtcs 3Tu
[AaHHble YKa3bIBaTb Ha KIEMMHOM Konoake Y3 Tr1.

9.1.3. Mpwn BHewHem ocmoTpe nosepaembix TN Trunos TMM10 (S), TNN13 (R) n TNP (B) pas6opHoii



KOHCTPYKLMMU SOMKHO ObITb YCTAHOB/NIEHO COOTBETCTBUE CAEAYIOWMM TPeOOBaAHNAM:

- Y3 TN pomKHbl ObITb NpeAcTaBNeHbl Ha MOBEPKY He3 apmMaTypbl U 3/EKTPUYECKON U30NALMKN HA
TEPMO3NIEKTPOAAX WU B INEKTPUYECKOM U30AALMK, YA0BAETBOPSAIOLWEN TpeboBaHMAM, yKa3aHHbIM B 8.3.1;

- TEPMO3NEKTPOLbI AONKHbI ObITb CBEPHYTbI B KONbLLEe0OPa3HbIi MOTOK AMaMeTPpoM He MeHee 100 mm
W NpeAcTaB/ieHbl B YNAaKOBKE, UCKOYAIOLWEN BO3MOMXKHOCTb MX AePOPMUPOBAHUA U 3arpA3HEHNUS;

- anvHa Y2 TN tmnos TMM10, TNM13 u TMP gonxHa 6biTb He meHee 500 mm;

- TepmoaneKktpoapl Y3 TI, NOCTyNnMBLWIKMX HA NEPBUYHYIO MNOBEPKY, HEe [OOJXKHbl UMETb CBapOK,
nepeTsaXKeK, Pe3KNX M3rnbos nNosa yrnom;

- Ha MOBEPXHOCTM TEPMO3NEKTPOAOB HEe AO/IKHO ObiTb BUAMMBIX HEBOOPYMKEHHBIM [/1a30M MJIEH,
TPELLMH, PAaKOBWUH, PAacC/IOEHUIA U 3arpA3HEHNN;

- Y3 TN, nocTynuBlUME Ha NEPUOANYECKYIO MOBEPKY, MOTYT UMETb He Bonee ABYX CBApPOK MO A/NHE
Ka*KOoro TepMO3/IeKTPO4a Ha paccTofsHUM He meHee 250 mm OT paboyero KoHLA M He3HAYUTENbHble
3arpA3HEeHNs NOBEPXHOCTU, YCTPAHAEMbIe NPU OTKUre, B COOTBETCTBUK ¢ TpeboBaHuAMM no 8.3.1. K nosepke
He 40oNyCKatoT YD ¢ XpYyNKMMKU TEPMO3IEKTPOAAMMU;

- Ha Kaxkgom Y3 T, nocTynuMBLUEM Ha NOBEPKY, A0/1XKHA ObITb NoABeLleHa BUpPKa C yKazaHMeM HoMepa
TM, o6o3HauyeHma HCX, roaa BbinNycKa, K/iacca AonycKa M paboyero AnanasoHa U3mepeHui.

9.1.4. Pe3ynbTaTbl BHELWIHEro ocMoTpa nosepsembix Tl BHOCAT B NMPOTOKO/A MOBEPKM No dopmam,
npusegeHHbIMm B MpunoxeHuax [ u E. Mpu Heobxogmmoctn Y3 TIM 13 6n1aropogHbiX MeTan10B B3BELLNBAIOT
C norpewHocTblo He 6onee 0,05 .

9.2. NpoBepKa 31eKTPUYECKON NPOYHOCTU U30NALUK

9.2.1. MpoBepKY 3NEKTPMYECKOW NpoYHOCTM M3onaumm TI nposogat no FOCT 6616 TonbKO npwu
NepBMYHON NOBEpPKE. INEKTPUUECKYIO NMPOYHOCTb n3onsaumm Tl B cbope npoBepaloT nepes NposeseHUeEM
onepauuit no 8.2 n 8.3.

9.2.2. Pe3ynbTaTbl UIIMEPEHUI BHOCAT B MPOTOKO/ NOBEPKM.

9.2.3. dneKTpMYeCcKan NPOYHOCTb U30aALMM Nnosepaemblx Tl He AOMKHA NpeBbIWaTb YKasaHHOM B HJ,
Ha Tl KOHKpeTHOro Tuna.

9.3. MpoBepKa 3/1eKTPUYECKOro CONPOTUBIEHNA U30AALUN

9.3.1. MpoBepKy 3n1EeKTPUYECKOro cONpoTUBAEHUA n3onaunm nosepaembix T nposogat no NOCT 6616.
dnekTpuyeckoe conpotusnaeHue Tl B cbope NpoBepAtoT nepes nposegeHMem onepaunii no 8.2 n 8.3.

9.3.2. Pe3ynbTaTbl U3MEPEHMI BHOCAT B MPOTOKO/1 MOBEPKMU.

9.3.3. dneKTpuyeckoe conpoTuBaeHne n3onaumm nosepaemoix T He 4ONKHO NpeBbIWATb YKa3aHHOIO
B8 HJ, Ha Tl KOHKpeTHOro Tuna.

9.4. NpoBepKa HecTabunbHOCTH

9.4.1. MpoBepKy HecTabunbHocTM Tl BCeX TMMOB NPOBOAAT TO/IbKO NPU NepBUYHON NoBepKe (ana Tl s
cbope) Nnpu makcMmanbHOM TemnepaType ANUTENbHOIo NPMMEHEHUs, ycTaHoBAeHHOM B Hl Ha noBepaemblit
TN, nytem onpeaeneHma TIAC Y3 Tl npw 31Ol TemnepaTtype 40 U NOC/e ABYX4aCOBOro OTKMUra B Neyu no
9.5.3 - 9.5.5 HacToAwWero cTaHgapTa.

9.4.2. PesynbTaTbl M3mepeHnin TIC Y3 T BHOCAT B NPOTOKON NOBEPKMU.

9.4.3. HectabunbHocTtb TIN AH He A0J1KHa NpeBblWwaTh yKasaHHoW B HA Ha Tl KOHKpeTHoro Tuna.

9.5. Onpegenenune T24C Y43 Tl npun 3a4aHHbIX 3HAYEHMAX TemNepaTypbl

9.5.1. lpagymnpoBoYHble XapaKTepuctMkm Y3 nosepAembix TIM [oaXHbI cooTBeTcTBOBaTb HCX
COOTBETCTBYIOLLLErO TUNA B Npeaenax Aonyckaemblix oTKaoHeHmn TAC.

Mpu npoBepke atoro TpebosaHma onpegenstotT TIAC Y3 TN npm HECKONbKUX 3a4aHHbIX 3HAYEHUAX
TemnepaTtypbl ero pabouyero KoHua u TemnepaType cBob6OAHbIX KOHUOB, pasBHoli O °C. lNonyyeHHble
pe3ynbTaTbl U3MEPEHNIN CPaBHMBAKOT € AaHHbIMM HCX cooTtseTcTytowero Tuna Tl npu Tex xe 3HaYeHuAx
Temneparypsbl.

9.5.2. Mpw nosepke Y2 TN mux TIAC aonkHa 6bITb ONpeaesieHa He MeHee YemM NPKU YeTbIPEX 3HAYEHUAX
TemnepaTypbl, yKasaHHbIX B Tabaunue 2. B 060CHOBaHHbIX 3aKa34YMKOM Cy4anX 4ONOAHUTENIbHO ONpeaensaioT
T3AC TN npw 3HaueHMAX TemnepaTypbl, YKasaHHbIX B Tabanue 2 B CKOOKax.



Tabnuua 2

Tun TII InameTp TepMmo- |Paboumit mmana-— TeMnepaTypa OpM M3MEPEHMUAX

(OyKBEHHOE | 3JIeKTPOIOB, MM|30H TeMmIepaTy- T3OC, °C

oBo3HaAUEe - pe, °C

Hue HCX)

TXK (L) Or 3,2 mo 1,2 [Or O mo 800 300, 400, 500, 600, (800)

TXKH (E) " 0,7 " 0,1 "0 " 800 100, (200), 300, 400, 500,

TKK (J) (600)

TCC (I)

TXA (K) Or 3,2 mo 1,2 (O O mo 1300 300, 500, 700, 900, (1000)

THH (N) " 0,7 " 0,5 "0 "™ 1300 100, (200), 300, 500, 700, 800,
(900)

" 0,3 " 0,1 "0 " 800 100, (200), 300, 400, 500, 600,

(700)

TIII13 (R) Or 0,5 u 6ojee|Or 300 mo 1600 300, 600, 900, 1200

TIII10 (S)

TIIP (B) Or 0,5 m Boymee|Or 60 mo 1800 600, 900, 1200, 1500, (1700)

Ona Y9 TN cneunanbHOro HasHa4vyeHWsa, NpUMeHsemblx B H6osee y3KOM AManasoHe TemnepaTtypbl,
YKa3aHHOM 3aKa34ynmKom, gonyckaetca onpegenatb T3/4C B rpaHuLax 3TOro AnanasoHa, HO He MeHee Yem
npu Tpex 3Ha4YeHUAX TemnepaTypbl, PaBHOOTCTOALLUX APYT OT ApYra.

Lonyckaetca onpeaenenme TIOC TIN n Y3, noCTyNMBLUMX HA NEPBUYHYIO NOBEPKY U M3rOTOBNIEHHbIX U3
aTTeCTOBAHHbIX BYXT TEPMOIIEKTPOAHOIO MaTepmuana - CTaHAAPTHbIX 06Pa3L,0B CBOMCTB TEPMOINEKTPOAHbIX
maTepuanos (COTM), npu OAHOM 3HAYEHMM TemnepaTypbl, COOTBETCTBYIOLLEM BEpPXHEMY npeseny
npumeHeHna Tl n 43,

9.5.3. T24C Y3 TN tnnos TXK (L), TXKH (E), THKK (J), TXA (K), THH (N), TCC (I) npu 3aaaHHbIX 3HaYEHUAX
TeMNepaTypbl ONpeaenstoT B NOCAeA0BaTe/IbHOCTU, YKa3aHHOMN HUKeE.

HarpeBatoT TepmocTaT (BOAAHOWN, MAC/AHbIN UKW NapOBOM) NN FOPU3OHTANbHYIO TPYBUYaTyto Neyb 40
330aHHOr0 3HaYeHNA TeMnepaTypbl C 4OMYCKaeMbIMU OTKNOHEHUAMU, HE NPEBbIWAWNUMK: ANA TEPMOCTaTa
-+/-0,5°C; ana neun - +/- 10 °C.

Temnepatypy TepmocTaTa KOHTPOAMPYIOT I3TafIOHHbIM PTYTHbIM  CTEKAAHHbIM  TEPMOMETPOM,
TeMnepaTypy neyn - 3TanoHHbIM 2-ro paspsga TN tuna MMNO. MNpu nposeaeHun mnamepenHunin TIAC TN
TeMMepaTypHbI XO4 He A0/IXKEH MpeBblwaTh: Ana tepmoctata - 0,1 °C/muH; ansa neum - 0,4 °C/mMuH.

UMKn  mM3mMepeHWn  OCYyLLecTBAAIOT  HEMpepbiBHbIM  OTCYETOM  MOKas3aHWi: B NpsAmoK
nocnenoBaTesibHOCTM (OT OTcYeTa MOKasaHMi 3TanoHHoro TN o oTcyeTa nMokasaHui Y3 nocnegHero
nosepsemoro TI), 3aTem B 06paTHOM NocnefoOBaTe/IbHOCTM (OT OTcyeTa MOKasaHui Y3 nocnegHero
nosepsiemoro Tl Ao oTcyeTa NOKa3aHWi 3TafioHHOro TIM) U T.4. A0 NOYYEeHUs YeTblipex OTCHETOB NOKa3aHWUM
aTanoHHoro tepmomeTpa u TIC Y3 kaxgoro nosepaemoro TTI1.

NHTepBanbl BpeMeHN MeXxay OTCHETaMW NOKa3aHUW CPeAcTB U3MEPEHWUI BO BCEM U3MEPUTE/IbHOM
LUUKNe AOMKHbI 6bITb NPUMEPHO OA4MHAKOBbLIMMU.

Mo noKasaHMAM PTYTHbIX CTEKAAHHbIX TEPMOMETPOB ONpefenaloT U BHOCAT B MPOTOKOJ MOBEPKU

3HaueHWs TemnepaTypbl cBoboaHbIX KoHuos f Y3 nosepsembix TN 1 sTanoHHoro TI, NOMeLLEHHbIX B

TepMOCTaT A1a CBO6OAHbIX KOHLOB. [MorpelwHoCcTb M3MepeHnin TemnepaTypbl cBOOOAHbLIX KOHLOB Y3 Tl He
[A01XHa npesbiwatb +/- 0,1 °C.
MoKa3aHMA 3TASIOHHOIO PTYTHOIO CTEKNAHHOTO TEPMOMETPA CYMUTBLIBAIOT C NOrpPeLHOCTb0 He 6onee

-3
NOMIOBMHBI LieHbl HauMeHbluero geneHua. Otcuetsl TI/C atanoHHoro TN nposoaat o 10~ MB, otcuetsl

T240C 43 nosepaemsbix TIN - 107 MB . Pesynbtathl M3mepenuii TemnepaTypbl Tepmoctata (Mau npw
ncnonbzoBaHuuM neun - TIAC Y3 atanoHHoro TM) n TIAC Y3 nosepsiembix TI BHOCAT B NPOTOKO NOBEPKMU
(Mpunoxkenne [). Onepauuu, NepeyUC/ieHHble BbilWe, BbINONHAOT MNPU BCEX 334aHHbIX 3HAYEHMUAX
TemnepaTtypbl (Tabaunua 2).



Mocne npoBeaeHUs NoBepKu nosepsiemble TM 0cBO60XKAAIOT OT 3/1EKTPOU3ONALUOHHbBIX TPYOOK U
nMbo nomellatoT B paHee CHATbIA 3alUTHbLIA YEXO0/l C 3NEKTPOM3ONAUMOHHBIMU 3n1emeHTaMn, nmbo
cBepTbiBatoT Y3 Kaxgoro TN B KonbLeobpasHbIi MOTOK AMameTpom He meHee 100 MM M NomeLiatoT B
YNAKOBKY, NpegHa3HaYeHHYI0 AN1A HUX.

9.5.4. T24C 45 TN T1na TNM13 onpeaenatoT B NOC/eA0BaTe/IbHOCTU, YKAa3aHHOM HUXKeE.

HarpeBaloT ropu3oHTanbHylO TpybuyaTylo Meuyb A0 3343aHHOIO0 3HAYeHus TemnepaTypbl C
AOMYCKaemMbIMU OTKAOHEHUAMMU He 6onee +/- 10 °C. TemnepaTypy Neynm KOHTPOAUPYIOT MO MOKa3aHMAM
aTanoHHoro TM. Mpu nposeaeHun wmnamepenuit TIAC Y3 TN TemnepaTypHbi X04 MNEYU He [OJIKEH
npesbiwath 0,4 °C/MUH.

LUMKn  vM3mepeHWi  OCYyLLecTBAAIOT  HEMpepbiBHbIM  OTCYETOM  MOKas3aHWi: B NpsAmoK
nocnegoBatenbHoOCTM (OT oTcyeTa nokasaHui Y3 stanoHHoro TM 4o oTcyeTa noKasaHui Y3 nocnegHero
nosepaemoro TI), 3aTem B 0bpaTHON nocnefoBaTeNbHOCTM (OT oOTcyeTa nokasaHuii Y3 nocnegHero
nosepsiemoro TN Ao oTcyeTa nokasaHui Y3 stanoHHoro TM) M T.4. A0 NOAYYEHMA YeTbipex OTCYETOB
nokasaHui 43 atanoHHoro TM n T34C Y3 kaxkgoro nosepsiemoro TI1.

NHTepBanbl BpEMEHU MeXKAy OTCYETAMW MOKa3aHUN CPeacTB U3MEPEHUN BO BCEM U3IMEPUTEIbHOM
LUMKAe A0MKHbI ObITb MPUMEPHO OANHAKOBbLIMM.

Pe3synbTaTbl U3MEPEHUN BHOCAT B MPOTOKOAN nosepku (MpunoskeHue ).

Mo NoKa3aHMAM PTYTHbIX CTEKNAHHbIX TEPMOMETPOB ONPeAEeNAT N BHOCAT B MPOTOKOA MOBEPKMU

3HaueHWs TemnepaTypbl cBoboaHbIX KoHuos f - Y3 nosepsembix TN 1 aTanoHHoro TI, NOMeLieHHbIX B

TepMOCTaT A/1a CBO6OAHbIX KOHLOB. [MorpelwHoCcTb U3MepeHMin TemnepaTypbl CBOOOAHbLIX KOHLOB Y3 Tl He
A0/1XHa npesbiwatb +/- 0,1 °C.

BbINnONHAKT onepaunun, nepeynucneHHble Bbille, NPUM BCEX 3aLaHHbIX 3HAYEHMAX TemnepaTypbl
(tabnuua 2).

Mocne npoBefeHMA NOBEpPKM MoBepsaemMble Y3 0CcBOOOXKAAIOT OT 3N1EKTPOU3ONALMOHHbLIX TPYOOK U
NMBO MOMELAOT B pPaHEee CHATbIM 3aWMUTHbLIM YEXON C INEKTPOU30NALMOHHBIMKU 3SnemeHTamKu, nnMbo
CBEPTbIBAOT KaXKAblM B KO/IbLLEOOPA3HbIN MOTOK AnameTpom He meHee 100 MM M MOMELLAIOT B YNaKOBKY,
npeaHasHavyeHHyYo ANA HUX.

9.5.5. OnpegenerHune T34C Y3 TN tvnos TIMM10 n TMNP npoBOoAAT NO3NEKTPOAHbIM canveHuem ¢ 43
3TanoHHoro Tl cOOTBETCTBYIOLWLENO TUMA B NOC/IEA0BATENIbHOCTU, YKa3aHHOMN HUKeE.

HarpeBaloT rOpM3OHTaNbHYO WAW BEPTUKANbHYIO TPybYaTyio neyb [0 33a4aHHOrO 3HAYeHuA
TemnepaTtypbl C 4ONYCKaeMbIMWN OTKNOHEHUAMU He Bonee +/- 10 °C. TemnepaTypy Neym KOHTPOAUPYIOT NO
nokasaHuam 3atanoHHoro TI. Mpu npoBeaeHnn nsmepenuin T3AC Y3 Tl TemnepaTypHbIA Xo4, Neyn He
A0IXeH npesbiwaTtb 2 °C/MUH.

N3mepAatoT cHavana E3 3atem T3/4C Tepmoanektpogos Y3 nosepAembix Tl OTHOCUTENbHO

T /
OAHOUMEHHbIX TepMO31eKTpoA0B Y3 sTanoHHoro Tr1 Ae] , A62 .

T3/AC Kaxkaon napbl TEPMO3/IEKTPOAOB M3MEPAIOT ABaXKAbl: BHa4yase U3MepeHuA BeayT B MPAMOM
nopaaKe, nepexoasa nocnegosatenbHo ot Y3 nepsoro nosepaemoro Tl K Y3 nocneaHero nosepsaemoro TI1,

nocne 4yero UsmepeHma NoBTopArT B O6paTHOM nopAagkKe, 3akaH4mnBaa UMKA NUsMepeHnem Ea‘r .

Bce otcueTsl TI/C Y3 TN nposoast ao 10~ MB. 3navenns E,., A€, A€, c ykasanmem 3Haka

BHOCAT B NPOTOKO/ noBepku (MpunoxkeHue E).
Mo NoKasaHUAM PTYTHOrO CTEKNSAHHOTO TEPMOMETPa ONpPeaensoT U BHOCAT B NPOTOKON MOBEPKU C

okpyrneHnem o 1 °C 3HayeHus TemnepaTypbl CBOOOAHbIX KOHLOB Tepmonapbl tC.K Y3 nosepaembix TI n

aTanoHHoro TIM. Onepauuu, nepeyucieHHble Bbille, BbINOJHAOT NPW BCEX 3afaHHbIX 3HAYEHUAX
TemnepaTtypsbl (Tabaunua 2).

Mo oKoH4YaHMM noBepkn Y3 nosepsaembix TMN 0CcBOOOKAAIOT OT 3NEKTPUYECKOW U30NALMK, CBEPTbIBAIOT
B KO/IbLLe0bpasHbIli MOTOK AnameTpom He meHee 100 MM M NOMeLLAIOT B YNaKOBKY, NpeAHa3HaYeHHyo A5
HUX.

10. O6paboTKa pe3ynbTaTOB U3SMEPEHUN

10.1. O6paboTKka pe3ynbratos nsmepeHunin TOAC Y3 npu nosepke TN tunos TXK (L), TXKH (E), THKK (J),
TXA (K), THH (N), TCC (1), TNN13 (R) meToAOM NpAMbIX U3MEPEHU



10.1.1. U3 pe3ynbTaToB M3MEPEHUI, BbINONHEHHbIX B cooTBeTcTBMM € 9.5.3 mn 9.5.4, BbluMcCaAlOT
cpegHeapndMeTUYECKME 3HAYEHUA TemnepaTypbl B TEPMOCTAaTe MO MOKa3aHWAM 3TAZIOHHOTO PTYTHOrO
CTEKNIAHHOIO TepMoMeTpa U cpefHeapudmeTmyeckne 3HadyeHma TIAC YD nosepAembix TI1, a Takke npwu
nosepke TIM B neun - cpegHeapupmetTnyeckme 3HaveHua TIAC YD atanoHHoro TN m Y3 Kaxkgoro ums
nosepAaembix TI1.

10.1.2. CpegHeapudmeTnyeckme 3HadeHuna TIAC Y3 stanoHHoro TM u Y3 Kaxaoro ns nosepsembix TI

NPUBOAAT K 3HaueHnam TIAC Y3 TN E° v E? npu remnepatype cBo6oaHbix KoHLOB, pagHoii 0 °C, BHOCA

I1I0B
nonpasky E (tC_K) Ha TemnepaTtypy cBo60AHbIX KOHLOB Y3. MonpaeKy onpeaensatoT B KaxK40Mm Caydae no

cootBeTcTBytowen HCX ana TN tmnos TNM13 (R), TXK (L), TXKH (E), THKK (J), TXA (K), THH (N), TCC (I). 3HaueHue
nonpaBKM MMeeT 3HaK "natoc” n paBHO TabanyHomy 3HaveHuto TIC Y3 T npm Takon TemnepaTtype, KaKkyto

np

EP
s W E, BHOCAT B NPOTOKOA

npu nosepke nmenn ceobogHbie KoHUbI. MpuBegeHHble 3HaYeHua TI/AC E

noBepKw.
B CpEAHeapMd)METMLIeCKMe 3HAYeHUA NOKa3aHMW 3TaJIOHHOro PTYTHOIo CTEKNIAHHOIO TEePMOMETPAa
BHOCAT NonpaBKKU, 3Ha4Ye€HNA KOTOpPbIX YKa3aHbl B CBUAETE/IbCTBE O NOBEPKE, U AGVICTBMTeﬂbHOG 3HayeHune

II
Temnepatypbl ¥ BHOCAT B NnpoTOKON NOBEPKM.

10.1.3. Mo npueeaeHHoMy 3HavyeHuto TIAC atanoHHoro Tl onpeaensatoT Temnepatypy t, °C, paboumx
KOoHUO0B Y3 nosepsiembix T no dopmyne

op [ cBun
EBT EBT

t=t e
T (AE/At)

(1)

CBUI o
rage t - 3Ha4YeHune TemnepaTtypbl, COOTBETCTBYHOLWEE 3HAYEHNIO E3T , C,'

CBHU

EX - npusegeHHoe 3HavyeHne TIAC satanoHHoro TI1, mB;

3T

CBU v v I
E3T - 3HayeHune TOAC TI, B3ATOE U3 CBMAETE/IbCTBA Ha 3TaNOHHbIN T, 6anKalwee K Ean , MB;

(AE / At )t - YyBCTBMTENbHOCTb 3TaNoHHOoro TN tmuna MMNO Ha eauHKLy TemnepaTypbl, MB/°C. YKka3zaHa

B Tabauue 3.
Tabnuua 3
3
Tun TII (Denprak/Iensrat) x 10 , MB/°C, Opy 3HAUYEHMAX TEMIEPaTYyPEH
t
t , °C
CBUI
300 400 500 600 700 800 900 1000 1100 1200
TIII10 9,1 9,6 9,9 10,2 |10,5 10,9 11,2 |11,5 11,8 12,1

10.1.4. Mo HCX ana Y3 nosepaembix TN Trnos TMM13 (R), TXK (L), TXKH (E), THK (J), TXA (K), THH (N),

TCC (1) HaxogAT HOpMUpOBaHHOE 3HayeHne TIAC Y3 TN E COOTBETCTBYIOLW,EE NOKA3AHMAM 3TA/IOHHOIO

HCX /7

II V)
PTYTHOrO CTEK/NIAHHOIO TEPMOMETPA tan WU Temnepartype t, BblMUCAEHHOM No dopmyne (1), No NnoKazaHUAM
sTasnioHHoro T tuna MNMO.

10.1.5. Ana Y3 kaxgoro nosepaemoro Tl onpegensatoT pasHocTb A mexxay npvsegeHHbIM E;E’B 7
HOPMUPOBAHHbIM EHcx 3HaveHMAMM TIAC Npu KaxKAOM 3HAYEHUU TemnepaTypbl t, BblYUCAEHHON MO

dopmyne (1).



PasHocTb A yKasaHHbIX 3HauYeHmni ana Tl cCOOTBETCTBYIOLLErO TMNA He [0/IXKHa NpeBbllWaTh npeaena
[0NyCKaemoro oTKAoHeHua ot HCX.

Y3 nosepsembix TI, He yaoBaeTBOpsAtolWME STOMY TpeboBaHUIO XOTA Obl NPM OAHOM M3 3a4aHHbIX
3HAYeHMI TemnepaTypbl, JOMKHbI ObITb NepeBeseHbl B 60/1ee HU3KUI KacC TOYHOCTM MAW YKasaHHble Y43
AO/IXKHbI 6bITb 3a6paKoBaHbl.

PesynbTatbl namepeHuit TIAC TIN pa3bopHbIX KOHCTPYKUMN, MoBepAemblix B apmaType, un TI
Hepa3bopHbIX KOHCTPYKLMIA 06pabaTbiBatoT aHaNOMMYHO.

10.2. O6paboTKa pesynbtatoB MamepeHuin TIAC Y3 npu nosepke T NO3N1EKTPOAHBIM CAMYEHUEM

10.2.1. U3 pe3ynbTaToB U3MEPEHWUI, BbINOJHEHHbIX NO 9.5.5, BblMMCNAIOT cpeaHeapudmeTnyeckoe

3HayeHune T3AC stanoHHoro Tl v npmuBoaAT ero K 3HadeHuto TIAC TM E:Tp npu TemnepaTtype cBO6OAHbIX

KOHUOB, paBHOM 0 °C, BHOCS MoOMpaBKy E(tC.K) Ha TemnepaTtypy cBob6OAHbIX KOHUOB Y3. lNonpasky

onpeaensoT B KaXKAoM OTAeNbHOM c/iydae no cootsetcTeytowenn HCX (B 3HayeHus TIAC TN tuna TMNP
3TaNIOHHOro TEPMOMETPA NOMNPaBKY Ha TemNepaTypy CBOOOAHbIX KOHLLOB HE BHOCAT).
Mo dopmyne (1) HaxoasT 3HaYeHWe TemnepaTypbl t, MPM KOTOPON NPOBEAEHO MO3/JEKTPOAHOE

cnnyeHue. 3HaveHuA (AE /At)t 6epyT 13 Tabanupl 3 npu nosepke Y3 TN tmna TMMN10 u n3 Tabaunubl 4 npu
nosepke Y2 Tl tuna TIP.

Tabnuua 4

3
Tun TII (DenpTakE/JensTat) x 10 , MB/°C, OpM BHadeHMAX TeMIepaTypPH

600 (700 800 900 [1000|1100 |1200|1300 |1400(1500 (1600|1700

TIIP 6,0 [6,8 7,6 8,4 (9,1 9,8 |(10,4(10,9 |11,3(11,6 (11,7(11,7

10.2.2. U3 pe3ynbTaToB U3MEPEHWU, BbINOJHEHHbIX NO 9.5.5, BblYMCAAIOT cpeaHeapudmeTUyeckue
3HaveHma TIOC TepmoanekTpogos Y3 Kaxkpgoro nosepAaemoro Tl OTHOCUTENBHO OLHOMMEHHbIX

TepmoanekTponos Y43 stanoHHoro T Ae”- ; Aezj roej=1, 2, 3,... - NOpsAKOBbIM HOMep nosepsiemoro Tr1.

Onpegenatot oTkNoHeHne TIAC Y3 j-ro nosepaemoro TM ot T3AC Y3 stanoHHoro Tl AEj no

dopmyne

AE; =Ae;; —Ae,;, (2)

roe Aelj - T94C napbl, 06pa3oBaHHOM NONOKUTENBbHBIMW TepMO3aeKTpogamm Y3 stanoHHoro Tl u

Y3 nosepaemoro T npn Temnepatype t, mB;

Aezj - T9AC napbl, 06pa3oBaHHOMN OTpULATENbHBIMW TepMO3ieKkTpogamu Y3 atanoHHoro TM n 43

nosepsaemoro Tl npu TemnepaType t, mB.

MpumeyaHne. dopmyna (2) cnpasegnnBa TONbKO NpPU  MOAKAOYEHMM TepMO3neKkTposZos Y3
sTanoHHoro TI K OTpuLaTENbHOW KAeMMe NOBEPOYHOM YCTAHOBKM COMMACHO CXeme, MpuUBEAEHHOW B
Mpunoxerun I,

10.2.3. Bbluncnawot 3HavyeHne TIAC YD nosepaembix TI1 E npu Temnepatype t no popmyne

MOBj

E,.y = P +AE, . (3)

TIOB]



Mo HCX ana 43 nosepaembix TIN tunos TIM10 u TMNP Haxo4AT HOPMUPOBAHHOE 3HaveHue mnx TIAC,
COOTBETCTBYHOLLLEE TEMNEPATYpPE t, BbluMCAEHHOM No dopmyne (1).
10.2.4. Ana Y3 kaxkporo nosepaemoro T onpenenatoT pasHocTb A MexKay BbIUMCAEHHbIM 3Ha4YeHMEM

T4C 43 TN E

PasHocTb A yKa3aHHbIX 3HaYEHMIA He J0/KHa NPeBblllaTb NPeAenos AOMYCKaeMoro oTkaoHeHma ot HCX T.

Y3 nosepsiembix TM, He yaoBAeTBOPSAOLWME STOMY TPebOBaHUIO XOTA Obl NPM OAHOM M3 3a4aHHbIX
3HAYEHWU TeMnepaTypbl, AOMKHbI ObITb NepeBeaeHbl B 601ee HU3KMIN KNacC TOYHOCTU UM YKasaHHble Y3
OONXKHbI ObITb 3a6paKoBaHbI.

. W HOpmMpoBaHHbIM 3HavyeHnem TIAC Y3 TN npu Kaxaon 3agaHHOW TemnepaType.

10.3. Mpu HeobxoAUMOCTM YyKasaHuAa 3HayeHun TIAC EnoB (t) B paboyem JamanasoHe
KpaTKOBpPEMEHHOro pexunma pabotbl T 3TK 3HaYeHUA onpeaenaloT nyTem rpaduyeckon 3KCTpanonaLmm

KBa3WJMHENHON QYHKLNK A(t) , NpeacTaBaaoLlLen coboi COBOKYNHOCTb AUCKPETHbIX 3HAYEHWUI Pa3HOCTU
[EHOB (t) - EHCX ('[)] TN faHHOro TMNA NPUY 334aHHbIX 3HAaYEHUAX TeMMepaTypbl NOBEPKM, B 061acTb bonee

BbICOKMX 3HAYeHU TemnepaTypbl. 34ecb Ech (t) - T24C HCX TN npu TemnepaType, BbIYUCAEHHOM MO

dopmyne (1).
11. OdopmieHne pe3ybTaToOB NOBEPKU

11.1. TMonoxutenbHble pe3ynbTaTbl NEPBUMYHON NOBEPKU OPOPMAAIOT HAHECEHMEM OTTUCKA
noBepuUTenbHOro Kaema B nacnopt TN (43) <1>.

<1> Ha Ttepputopumn Poccuiickoir Pegepaummn - no MP 50.2.007-94 "TocymapcTBeHHaa cucTema
obecneueHuns egmHcTBa U3MmepeHUit. MoseputensHble Knelma" (3gecb 1 ganee).

11.2. MonoKuTenbHble pesyabTaTbl NEPUOANYECKON NOBEPKN 0DOPMAAIOT BblAayen CBUAETENLCTBA O
noBepKe YyCTaHOBAEHHOW GOPMbl <2> UM HAHECEHMEM OTTUCKA NOBEPUTENIbHOrO Kaeima Ha Tr1.

<2> Ha TteppuTtopumn Poccuiickon Pepepaumnn - no MNP 50.2.006-94 "locypapcTBeHHas cucTema
obecneyeHns eamMHCTBa U3amepeHuid. MopagoK NpoBeAeHUs NOBEPKU CPEACTB U3MepeHnin" (3aeco 1 ganee).

11.3. Ha 060poTHOW CTOPOHE CBMAETENLCTBA YKA3bIBAIOT:

- ANameTp, NMHY UM Maccy TepMoanekTpoaos Y3 (Tonbko gas Y3 TN tunos TMNN10, TNN13 u TNP);

- rnybuHy norpy»eHua Y3 Tl B paboyee NPOCTPaHCTBO NeYn Npu NoBepKe.

11.4. TN nan Y3, He yaosneTBopstolme TpebosaHnAM H/L Ha HMX U HACTOSALLLErO CTaHAAPTA, K BbIMYCKY
B obpalleHne U K NpMMEHEHUI0 He gonyckatoT. OTTUCK Kneima npeaplaylieli NoBepKU racat v BblaatoT
n3BeLLEHME O HEMPUFOLHOCTHM K AasibHelLeMy NPUMEHEHMIO C YKa3aHUEM MPUYMH.

MpunoxeHue A
(cnpaBouHoe)

BEPTUKAJIbHAA TPYBYATAA NEYb COMNMPOTUB/IEHNA
BepTuKanbHaa TpybyaTas neyb CONPOTUBAEHWUA NpeAHa3HayeHa ANA NPOBEeAEHUA MO3EKTPOAHOro

cnnveruna Y43 T tmna TP Tepmo3aneKkTpuyecknx TEpMOMETPOB C OAHOTUMHBIM 3TAaNOHHbIM T B Anana3oHe
namepeHuii TemnepaTypbl oT 600 go 1800 °C. CxemaTUUECKMIA paspes Neyn npeactaBieH Ha pucyHke A.1.
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PucyHok A.1. CxemaTnyeckuin paspes
BEPTMKA/IbHOM NeYn ConpoTUBEHMUA

Pabouyee npocTpaHcTBO neym obpasoBaHo KopyHAaoBol Tpyboit 3 mapku KBM N 30-1 (pucyHok A.1).
MaTtepuanom ana BHYTPEHHEro HarpeBaTena BHYTPEHHEN HarpeBaTeNbHOM 0OMOTKU 4 CAYKUT NPOBOAOKA
anametpom 0,8 mm u3 cnnasa naatuHbl ¢ 40% poana mapku MaPa-40 no NOCT 18389. Lar HamoTKu
NpoBoJIoKM paBeH 3 MM. OBMOTKa BHYTPEHHEro HarpesaTens MOKPbITa CNOEM OrHeynopHoOM Maccobl
TO/IWMHOM 3 MM, COCTOALLEN U3 OKCUAA aNtOMUHUA B NopoLKe mapku YOA c pobasneHnem 15% no macce
6enoi orHeynopHoi ravHbl. KopyHgoBasa Tpyba 3 ¢ BHYTpeHHel HarpeBaTenbHOM 0OMOTKOM pa3smelleHa
KOaKCMa/ibHO BHYTPU KOpPYyHA0BOM TPybbl 5 Mapku KBIM N 54, Hecyulel Hapy»KHY0 HarpeBaTe/ibHyt0 06MOTKyY
6 13 NpoBONOKK anameTpom 0,5 mm n3 cnnasa naatuHbl ¢ 40% poana mapku MNaPa-40 no FOCT 18389. LWar
HAaMOTKM NPOBOJIOKM PaBeH 4 MM.

Ob6e KopyHgoBble Tpybbl C HarpeBaTeIbHbIMU 0OMOTKAMM YCTaHOBAEHbI MexXay ABYMA dnaHuamm 1 u
10 13 wWamoTa, B KOTOPbIX CAeNaHbl LLEHTpUpPYIoWwMe nasbl Ana TPy, a Tak:Ke ANs CTa/IbHOro 3KpaHa 8 (mct
B-0-MH-1,0 TOCT 19904 n3 ctanu mapku 12X18H10T no NOCT 5582). M3 cTanbHOro AUCTa TOM e MapKu
N3roTOBJIEHbI KOXYX Neyun 9, noaaoH 2 u KpbilwKa 11. Mexay KOXyXOM M 3KpaHOM OCTaB/ieH BO3A4YLIHbIN
3a30p pazmepom 10 Mm; NPOCTPAHCTBO MEXAY IKPAHOM U KOPYHAO0BOM Tpyboi 5 3anN0NHEHO NOPOLLIKOM M3
OKCUAQa aIIOMUHUNA U TEXHUYECKUM FIMHO3eMOM 7.

HarpesaTesbHble 06MOTKM Neyn pasfesibHO NOAy4yatoT NMTaHME TOKOM MepeMEeHHOro HanpAXKeHUs
yactoTol 50 'y, Yepes pasgenutenbHble TpaHCHOPMaTOPbl MOLLHOCTbIO 1,25 KBT Kaxabli (220/220 B - ana
Hapy*KHON 06MOTKM 1 220/127 B - gna BHyTpeHHel). HanpaxeHue Ha BXxoge TpaHCPOPMaTOPOB peryanpytort
perynatopom HanpsxxeHus tuna JIATP-2M. Pexum pasorpesa neuym U cTabunmsaumm 3afaHHbIX 3HaYEHUN
TemnepaTtypbl peKoOMeHAyeTcA onpeaenaTb OMNbITHbIM NyTemMm nepej BBOAOM Neyn B IKcnayatauumio. ToK B
0b6MOTKax HarpesaTes KOHTPOAMPYIOT C MOMOLLbIO amnepmeTpoB (Hanpumep, Tmna 3 377) Knacca TOYHOCTH
1,0 no FOCT 8711 c BepxHUM npeaenom nsmepexHnin 10 A.

MpunoxeHue b
(cnpaBoyHoe)



3NIEKTPUYECKAA CXEMA MOAKNKOYEHMA TN K MOBEPOYHOW
YCTAHOBKE NPWU METOAE NPAMbIX U3MEPEHUI

JneKkTpuyeckas cxema nogkatodeHus Tl K NOBEpPOYHOM YCTaHOBKE NPU MeToAe NPAMbIX U3MEPEHU
NoKasaHa Ha pucyHKe b.1.
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Al - neub; A2 - TepmocTaT ans ceoboaHbIX KoHuoB T (Y3);
A3 - 6ecTepMOTOYHbIN NepektoyaTenb; A4 - U3smepuTebHbIN
NOTEHLMOMETP NOCTOAHHOIO TOKa; P1 - perynatop HanpAXeHus;
TM1,..., TN4 - noBepaemMble TepmonpeobpasosBaTenu;

TM3 - 3TanoHHbLIN TepmonpeobpasoBaTtesib

PucyHok B.1. dnekTpuyeckaa cxema nogkntoveHma Tr1
K MOBEPOYHOW YCTAHOBKE NPU METOAE NPAMbIX U3MEPEHU

SIEKTPUYECKAA CXEMA CTEHOA ON1A OTXKUTA
3NIEKTPOAOB 43 TN N3 BAATOPOAHbLIX META/1/10B

MpunoxeHue B
(cnpaBoyHoe)

JNeKTprYecKas cxema CTeHAa AN OTKMUra anektTpoaos Y3 TN n3 6aaropoaHbIX MeTa/10B NOKasaHa Ha

pucyHke B.1.
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A - amnepmetp; UM - nsonaumoHHble noasecku; K3 - 3aWmTHbIN
KOXyX; MNP - npegoxpanutens; TP - TpaHchopmaTop
C peryanpyembiM BbIXOAHbIM HAaNPAXKEHUEM;
OT - aneKTpoabl Tepmonapbl

PucyHok B.1. dneKkTpuyeckaa cxema CTeHAa AN1A OTXKUra
anekTpogos Y3 Tl n3 61aropoaHbIX MeTannoB

MpunoxeHue I
(cnpaBouHoe)

SJTIEKTPUYECKAA CXEMA MNOAK/TIOYEHMA TN
K MOBEPOYHOW YCTAHOBKE MPW NO3NEKTPOAHOM C/IMYEHUM

dneKTpryeckas cxema nogxatodeHuns Tl K NOBEPOYHOMN YCTAHOBKE MPU MO3NEKTPOAHOM CANYEHMUM
MoKasaHa Ha pucyHke I.1.
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Al - neyb; A2 - TepmocTaT ans cBO6OAHbIX KOHLOoB Y3 TI;

A3 - 6eCcTepMOTOYHbIN NepekatovaTenn; A4 - U3amepuTenbHbIn
NOTEHLMOMETP NOCTOAHHOIO TOKA; P1 - perynatop HanpAaxKeHus;
TN1,..., TN4 - noBepaemble TepmonpeobpasosaTteny;

TMN3 - 3TanoHHbIM Tepmonpeobp3oBaTesb

PucyHok I'.1. DneKktpuyeckasa cxema nogratodeHma Tr
K NOBEPOYHOM YCTaHOBKE NPU MNO3EKTPOLHOM CAINYEHUM

MpunoxeHue [

(oBasaTenbHoe)
OOPMA N MPUMEP 3ANOJHEHNA NMPOTOKO/A MOBEPKU TN

METOAOM MPAMbIX M3MEPEHUM

[IpoTOKOJN (-HEPBWHHOMH , NepuonnMueckonr) nosepku N 6
HEHYXHOE 3B3aUepKHYTH
TII Tuna: TXA or 12.06.2000 .

STAJIOHHHE CPEIOCTBA VSMEPEHUN
TepMonpeobpazoBaTe [IoTeHUMOMETP YCcTaHOBKA |PTYyTHHIM CTEKJISHHBIM

b

TEPMOMETP

Homep Tun |Pazpan|Homep Twun Kiacc Twun Homep Tun |Paspan




| 1/32 | [0 | 2 | 12 |P 363—2|0,002 | | 16 |TH—4 | 2
BHEIIHNA OCMOTP ¥ OIIPOBOBAHUE
TII Homep |[Knacc |[Bmanesern Inamnas30H IramMeTp Macca, | 3ameuaHusa
TeMIepaTypPH, |3JIeKTPOOOB, T 1o
e MM BHeIIHEMY
OCMOTpPY
TXA 58 2 [I3JIK Or 0 mo 1000 0,5 Be=s
3aMedYaHUM
128 2 [I9JIK Or 0 mo 1000 0,5 Bes
3aMedaHuMm
ONPEIEJIEHVE SJIEKTPUYECKON MPOUYHOCTU M3OJIALUA
[lapameTp SHaueHMe napametrpa nida TII HomMepoB
N 58 N 128 N 67 N 89
SJleKTpUuYecKas npoyHoCTs| B HOopme | B Hopme | B HopmMme | B HOpmMe
M30JIALNN

OIIPEJIEJIEHVE 3JIEKTPUUECKOI'O COIIPOTUBJIEHVA M3O0JIALIVNM R

nus3

[TapameTp

3HaueHue R

nus3

MOwm,

nna TII HoMepoB

IPY Pa3JIMIHOM IOJIAPHOCTM HAIPSXEeHUS,

N 58

N 128

N 67

nus3

CpenHee 3HaueHMe R

us

OIIPEIEJIEHVE T3IC TII




Otcuer

Em, MB T3IOC 43, mB, nosensiembix TTI HoMeDOB
Onevaunst | E,, MB Ason» MB E,, mB I 74P, by °C
c Ne 58 Ne 128 Ne 67 Ne 89
Orcuer 99,45 3,19 3,24 3,31 3,34
99,45 3,19 3,24 3,31 3,34
99,45 3,19 3,24 3,31 3,34
99,435 3,19 3,24 3,31 3,34
3,19 3,34

2,246 11,53 11,57 11,64 11,67
2,246 11,53 11,57 11,66 11,69
2,248 11,54 11,58 11,66 11,69
Coennee 12,42 2,246 2,362 305 11,53 11,57 11,65 11,68

Orcuer 4,120 19,91
4,122 19,72 19,78 19,91
4,122 19,72 19,78 19,93
4,124 19,73 19,79 19,93
Coenree
- 7

701

Otcuer 6,145 8 28,14
6,147 28,07 28,15 28,32 28,42
6,147 28,07 28,15 28,34 28,44
6,149 28,08 28,16 28,34 28,44
Coenmee 29,17 0,221 6,278 28,07 28,15

Orcuer 7,170 31,98 32,06 32,32 32,40
7,172 31,99 32,07 32,32 32,40
7,172 31,99 32,07 32,34 32,42
7,174 32,00 32,08 32,34 32,42
CoenHee

OINPEIEJIEHME T3OC TII OO OTXUIA

Eue, MB TBIC 49, mB, nosensiembix TI1 HOMEDOB
Onevaunsa | Eg,.,, MB Ayon» MB E,, MB WIn t4p, ty, °C
< No No No Ne
OTcuer

Coennee

1p
nop

= Ehon—

Eye, MB.

OIIPEIEJIEHVE T3IC TII IIOCJIE OTXUI'A

e
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SAKJIIOUEHME IO PE3YJIBTATAM IIOBEPKU

A, =|A -A,

Mpunoxenune E
(obnasaTenbHoe)

TII Howmep 3akJdeHre o npuromHoctu TII (U3) m oTMeTKa O
BHIIAUE
IOOKYyMEHTa O IIOBEpKe
TXA 128 TomeH. BuOaHO CBUOETENLCTBO O moBepke N 9/99
58 TomeH. BHIDAHO CBUIETEJILCTBO O HoBepke N 10/99
67 TomeH. BuDaHO CBUIOETEJILCTBO O noeepke N 11/99
89 TomeH. BHIDAHO CBUIETEJILCTBO O noBepke N 19/99
[loBepuTesib (
IOIONUCH VM, OTYeCTBO, bammuims
OOPMA N NMPUMEP 3ANO/THEHMA MPOTOKONA NMOBEPKM TN
MNP NOSNEKTPOAHOM CAUYEHUN
[IpoTOKON (-HEPBWMIHOMW , NepMOOMYECKOM) MNOBepku N 67

HEHYXHOE 3BaUepKHYTb

TII Tuna: TIII10

STAJIOHHHE CPEICTBA M3MEPEHUM

or 12.06.1999 r.

TepmonpeoBbpasoBaTest [IoTeHLMOME TP YcTraHoBKa | PTYTHBEI TepMOMETP

b

Howmep |Tun Paspan |Howmep Tun Kmacc Twun Homep Tun |Paspan
4 [T10 3 12 P 363-2|0,002 16 TJI-4 2

Enp, MB T2IC 49, mB, nosensemerx TI1 nomepos
Omnevauust | E,., MB Ayon» MB E,, MmB WU 74P, ty, C
© Ne Ne Ne No
Orcuer
CoenHee




BHEIHNA OCMOTP ¥ OIIPOBOBAHVE

Tun |Homep |Knacc |Braznesern IInmanas30H Inamerp [|Macca, | 3ameuaHusa
TII BIIEKTPOLOB T o
TeMIepaTypH, |, BHeEIIHEMY
°C MM oCMOTPY
TTIITI 58 2 II3JIK oLy 300 oo 0,5 4,2 Bes
1200 3aMeuaHumn
68 2 [I3JIK OT 300 oo 0,5 3,9 Bes
1200 3aMeuyaHumn
87 2 [I9JIK oL 300 oo 0,5 3,8 Bes
1200 3aMeyaHun
123 2 II3JIK oLy 300 oo 0,5 4,0 Bes
1200 3aMeuaHumn

ONPEJEJIEHVE BJIEKTPUYECKONV MPOUYHOCTU WM3OJIALUA

[lapameTp 3HaueHMe napamMerpa niasa TII HoMepOB
N 58 N 128 N 67 N 89
DJIeKTpMrYeCcKasda NPOYHOCTL| B HOpwme B Hopme |B HOpMmMe B Hopwme
MN30JIALUN

OIPEIEJIEHVE SJIEKTPUMYECKOI'O COIPOTUBIIEHMA M3OJIALIUM R

nus3

[lapameTp BHaueHue R OPpY Pa3JAMYHOM IIOJIAPHOCTM HalpSXeHWUHd,
jZic]
MOwM, mnsa TII HOMepOB
N 58 N 69 N 87 N 123
R + - - + - +
ns3
CpenHee 3HaueHMe R
ns

OIPEJIEJIEHME T3OC TII




THAAC nap onHOUMEHHBIX 271ekTDonoB YD, MxB,
noBepscMbIX 1 TanonHoro TIT nomepos

E, A, Emw
Ornevanust HEX son | F MB | 1, °C

uB ) wB uB Ne 58 No 69 Ne 87 Ne 123

€ € € € € € € €
Orcuer 2,226 —1 2 —2 3 4 3 2 —4
2,228 —1 2 —2 3 4 3 2 —4
Coennee | 2,341 | 0,014 | 2,227 | 2,334 | 302,0 | — 1 2 -2 3 4 3 2 —4
E(t. = 19°C), MB 0,107

Orcuer 5,111 —2 3 —3 3 6 4 3 —5

5,113 -2 3 -3 3 6 4 3 —5

Coennee | 5,233 | 0,014 | 5,112 | 5,225 [ 599,5 | —2 3 -3 3 6 4 3 -5
E (= 20°C), MB

Orcuer 8,342 -3 4 — 4 5 8 5 4 —6
8,344 -3 4 —4 5 8 5 4 —6
Coennee | 8,472 | 0,025 | 8,343 | 8,462 | 902 -3 4 —4 5 8 5 4 —6

E (= 21°C), MB 0,119

Orcuer 11,834 — 4 5 —5 6 9 7 5 -7
11,836 —4 5 -5 6 9 7 5 -7
Coennee [11,969 | 0,036 | 11,835 11,960 [1201,5| — 4 5 —5 6 9 7 5 —17

E(fex =22°C), MB 0,125

OIIPEIEJIEHVE T3IC TII IO OTXUITA

TBIC nap oIHOUMEHHBIX 3/1€KTDOIOB YD, MKB,
noBensieMbIX U 3raionHoro TIT Homepos

E, A Ep, .
Omnepanus HeX nom> | B MB o1 1., °C
MB MB 3T MB 3T
Neo Neo Neo No
€ ) € &) € 5] € €
Orcuer
Coennee

E (fex = ‘oc)’ MB

.

OIIPEIEJIEHVE T3IC TII IIOCJIE OTXUI'A



TBIC nan onHOUMEHHBIX 37eKTDON0B YD, MKB,
noBepsieMbIX U ataionHoro TI1 HomepoB

E up R
Ornevanus By Azon> E,., MB T, °C
MB MB 3T B 3T
M Ne Ne Ne Ne
€ %) € € € € € €
Orcuer
Coennee

AH = ‘AI _Az‘

SAKJIIOUEHNVE IIO PE3YJIETATAM I[IOBEPKU

Homep TII | Kiytacc BakjodueHre o npuromHocTtm TI (U3) m oTMeTKa O
BEIIAQUE
OOKYMEHTa O IIOBEPKe
123 2 TomeH. BuIDAHO CBUIETEJILCTBO O IoBepke N 9/93
58 2 TomeH. BuIDAaHO CBUIETEJILCTBO O rnoBepke N 10/93
68 2 TomeH. BbIDAHO CBUIETEJNLCTBO O noBepke N 11/93
87 2 TomeH. BHIDAHO CBUIETEJILCTBO O MHoBepke N 12/93
[loBepuTesns
IoOnmcChb uMs, OTUeCTBO, GamMuimsa




