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1 O6nactb npumeHeHusi

1.1 Hacrosuas meTtoanka pacnpocTpaHAeTcs Ha KOMMNnekTbl TepMonpeobpasosartenen
conpotuenenusa KTCI-H (B ganbHenwem komnnektsl TC), To ecTb nogobpaHHbie napsl
nnaTuHOBbIX TepMonpeobpasoBaTenen conpoTusneHus (B gansHeinwem TC), U3roToBrneHHbIX
no TY BY 300044107.001 — 2006, npegHasHa4yeHHbIe AN U3MEPEHUI TemnepaTtyp u
pasHOCTM TemnepaTtyp TENNIOHOCUTENA B COCTABE TEMMOCHETYMKOB, BLIYUCNUTENbHbLIE BNOKM
(TennoBbMUCIIUTENN) KOTOPLIX UMEIOT MO TEMNEPATYPHOMY KaHany HOMUHANbHYIO
CTaTU4eCKyto XxapakTepuCTHKy NpeobpasoBaHus conpoTusneHus B tTemnepatypy (HCX),
cooTBeTCcTBYHLUYI0 ogHon 3 HCX nnatuHoBbix TC no FOCT 6651.

1.2 Hacrosian meTtoanka paspaboraHa ¢ y4eToM TpeBoBaHuii:

- CTB EN 1434-5; [1];

-OCT 8.461,

1.3 MexnoBepoyHbIii UHTEpBarn:

- ana Pecnybnuku Benapyco: He Gonee 48 mecsiLes;
- ANsA NOCTABOK Ha 3KCNopT: He bonee 60 mecsLes.

2 HopmaTuBHbIE CChINKM

2.1 B HacTosiLell MeTofMKe UCMOMb30BaHb! CCISIKM Ha cneayloLue cTaHaapThbl U
pekoMeHzaumny no MeTposIoruu:

FOCT 6651-2011 lNocynapcTeeHHas cucTeMa obecneyeHnst eANHCTBA U3MEPEHMil.
TepmonpeobpasoBaTeny CONnpoTUBNEHUS U3 NNATUHBLI, Mean u Hukens. ObLwme
TeXHMYeckue TpeboBaHus U METOAbI UCMbITAHWUIA,

FOCT 8. 461-2009 NocynapcTBeHHas cuctema obecrnedeHnst eauHCTBa U3MEPEHWIA.
Tepmonpeobpasosatenu conpoTUBREHNS U3 NAIATUHLI, MEAM U HUKENS. MeToauKa NOBEPKY;

TY BY 300044107. 001 — 2006 TepmonpeoGpasosaTenu ConpoTUBAEHNUS NNaTUHOBbIE
TCMN -H;

FOCT 12.2.007.0-75 “CCBT Uspenus anektpoTtexHudeckue. ObLmne TpeGoBaHus
BezonacHocTn”.

CTB EN 1434-5-2011 “Tennocuetuuku. YacTb 5. MepsuyHas nosepka”
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3 Onepauuun noeepku

3.1 MNpwu noBepke komnnektoB TC gomkHbl BbITh BbINONHEHLI ONepauun, yKkasaHHble B

Tabnuue 1.
Tabnuya 1
H
MpoeegeHue HipRRensHus
Ne Homep nyHkTa - npw
HaumeHoBaHue onepaunu npy NEpPBUYHON .
n/n pekomeHaaunm nepuoanyecKon
nosepke
noBepke
1 BHewHun ocmMoTp. iy Aaa Aa
OnpepeneHue conpoTuBneHuns
2 PeA Ao 7.2 Aaa pa
3NEKTPUYECKON M30NALMN.
OnpeaeneHue
3 MEeTPONOrM4ecKunx 7.3
XapaKTEPUCTUK.
OnpegeneHune conpoTuBNeHnn
TC KomnnekTa B Tpex TouKax
3.1 AnanasoHa u3MmepeHus 1.3 Aaa Aaa
Temneparypbl U pacyeT
koadppuymnenTos NCX.
OnpeaeneHnue oTknoHexnua UCX
32 | P 7.32 na na
TC komnnekra ot HCX.
Onpepenexve 3HayYeHun
OTHOCUTENbHOW NOrPeLUHOCTH
g 33 P 733 na na
S komnnekra TC npu nsmepexHunmn
= pasHOCTM TEMNepaTyp.
g
=]
=
4 Cpepacrtea nosepku
E 4.1 CpeacTea NOBepKy BKIKOYAKT annapaTtypy ANA co3gaHusa Tpebyembix Temnepartyp
5 (TepmocTaTsl), 3aTaNOHHbIE TEPMOMETPbI, ANEKTPOUIMEPUTENBHYIO annapaTypy Ans
=
—— .
onpegeneHua CoONpoTUBMNEHUA U30NALUUKU U CONPOTUBNEHUA TEPMOMETPOB, AONONHUTENbHbIE
2 cpeacTBa U3MEpEeHUs U BCrnoMoraTtensHoe obopyaosaHue.
=
= 4.2 lNpun nosepke komnnekToB TC fOMKHbI BbITb UCNONb30BAHbI 3TANOHbI U
=
2 obopyaoBaHWe C ykasaHHbIMU HUXKE XapaKTepucTukamu:
a) TEPMOMETP CONPOTUBNEHUS 3TANOHHbIN NNATUHOBLIN 2-r0 paspsaa;
o 6) TepmocCTaT XXMAKOCTHLINA CO CTAaBUNBHOCTLIO TEMNEpPaTypPbl U OAHOPOAHOCTLIO
o]
|
= TemnepartypHoro nons He 6bonee + 0,005 °C;
| =]
é‘ B) CpefiCTBa N3MEpPEeHUs CONPOTUBNEHUS AOMKHbI UMETb Npefien Aonyckaemown
OCHOBHO abCONOTHOM NOrpeLUHOCTU M3MEPEHUA conpoTuBneHns He 6onee + 0,005 °C.
2
<
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PekoMeHayeMble 3TanoHbl M NOBEPOYHOE 060PYAOBaHNE YKa3aHO B NPUIOXEHNN A.

5 TpebosaHua BesonacHOCTH

5.1 MNpw nposeaexnn nosepkn komnnektos TC aomkHbl cobnioaaTtsea “lNpasuna

BesonacHocTn npwu 3KcnnyaTaunn 3NeKTpoycTaHOBOK HOTDGSMTEHEM n TpeGOBaHMﬂ

rOCT 12.2.007.0.
6 Ycnoeus noBepku

6.1 MNpw npoBeaeHUM NOBEPKU A0MKHbLI ObITb BblAEpXaHbl CeayoLwue YCnoBus:
- Temnepartypa okpyxatoLiero sosgyxa (20 = 5) °C;

- OTHOCUTENbHAs BNaXHOCTb OKpyxatoLlero sosayxa Ao 80 %,;

- aTMocdepHoe aasnexue ot 84 ao 106,7 klMa (ot 630 go 800 mm. pT. cT.).
JomkHbl OTCYTCTBOBaTL BUOpauus, Tpsicka, yaapbl U BHELWHWUE 3neKTpuyecKkne v

MarHuTHbIE NONs, BNVSAIOLWME Ha paboTy aTanoHHbIX TC 1 anekTpousMepuTenbHOM annaparypbl.
7 Nposeaexne noBepku

7.1 BHeLwHnA ocMoTp

Mpu BHELLHEM OCMOTPE A0MKHO DbiTh YCTAHOBNEHO cooTBETCTBME KoMnnekTos TC
TpeboBaHUAM aKCnnyaTaUUOHHbIX AOKYMEHTOB B YacTu MapKUPOBKW U NNOMONPOBaHUSA.
3awuTHas apmaTtypa, KOHTakTHbIe KOMNoAKW, BHeWHWe kabenu He JoMmkHbl UMeTb BUAUMbIX
NOBPEXOEHUN.

[ns KOMNNeKkToB, cocTaBneHHbix U3 TC, MMeLLMX NOCTOAHHO NPUCOeAVHEHHbIN
ABYXNPOBOAHLIM BHELUHWIA Kabenb, kabenn A0MKHbI MMETb OAWHAKOBYIO ANTUHY U UX ONUHbI
[AOMKXHbI COOTBETCTBOBATL YKa3aHHbIM B Mapkuposke TC unu nacnopTte KOMNIekTa.

7.2 OnpegeneHune ConpoTUBNEHUS U30NALUMK.

ConpoTusneHune 13onsaummn mexay sbisogamu TC 1 3aWwMTHOW apmaTtypoin onpeaensoT
npy HOpManbHbIX YCNOBUAX NPU ABYX HanpaBneHWAX NPUNOXEeHHOro UCNbITaTeNnbHOro

Hanpsbkenus 100 B.
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ConpoTuBREHne M3onsauum 4omkHo 6biTe He meHee 100 MOmM.

7.3 OnpepeneHne METPONOrUYECKUX XapakTepUCTUK.

MeTponoruyeckue xapakTepUCTUKN OTKIOHEHUA UHAMBUAYANbHbLIX CTAaTUYECKUX
xapaktepuctuk (MCX) TC komnnekta ot cootBeTcTaytoein HCX u 3HayeHus
NOrPELLUHOCTM KOMNNEKTA NPV U3MEPEHUN pasHOCTU TemMnepaTtyp onpeaensaT, UCnonb3ys
uHauBuayanbHble Ans kaxaoro TC komnnekta koadduumenTsl UCX.

7.3.1 OnpeaeneHue conpoTtueneHnin TC KomnnekTa B Tpex ToYkax auanasoHa
U3MEpPEHUs TeMnepaTypsbl.

7.3.1.1 [Insa kaxgoro TC komnnekra ¢ gnana3oHom uamepsieMblx Temnepatyp ot 0 °C
pao 160 °C pomkHbl BbITh ONpeaeneHbl 3HaYeHusi CoNPOTUBIIEHWUA NPWY TPEX TEMNEpaTypax
AvanasoHa namepeHuin 2 °C ...12°C; 75°C ...85°C; 130 °C...150 °C.

[ns kaxxporo TC koMmnnekTa ¢ AMana3oHoM usmepsieMbix Temnepatyp ot 0 °C go 105 °C
LOMKHbI BbITh ONpeaeneHbl 3HaYeHWs CONPOTUBMEHUS NpU Tpex TeMnepaTtypax AvanasoHa
namepenuin 2 °C ...12°C; 35°C ...45°C; 90 °C ...103 °C.

7.3.1.2 Mpu n3mMepeHnax conpoTueneHns Tok Yyepes TC aomkeH BbiTb TakuM, Y4TobbI
paccemBaemasi MOLHOCTb He npesbiwana 0,1 MBT, a TC 6binu norpyxeHbl B )XUAKOCTHbIE
BaHHbLI TEPMOCTATOB Ha rnyouHy He meHee 1,2 Lyin, rA€ Lmin — MUHUMansHas rnybuxa
NOrPYXEHWUSA.

7.3.1.3 Onpepnenexune conpotusneHus TC koMnnekTa AOMKHO BbINONHATLCA Nocne
YyCTAHOBNEHWUS COCTOSIHUS TENNOBOro paBHOBECUA MeEXAy TepMonpeobpasosaTensamum u
TepMocTaTupyemoun cpedov TepmoctaTa. Bpems sbiaepxku TC komnnekTa B TepmocraTax
AOMKHO BbITh HEe MeHee 10 MuH. B npouecce namepeHun Temnepartypy B Tepmocrarte
KOHTPONUPYKT TepMmomeTpomM 06pa3suoBbIM NNaTUHOBLIM 2-ro Knacca.

7.3.1.4 Mo Tpem nony4yeHHbIM NapamM 3Ha4eHU CONpOTUBNEHNE — TemnepaTypa aAnsa
kaxxgoro TC koMnnekTa U3 CUCTEMbI TPEX NUHENHbIX YpaBHEHWUI PACCHUTLIBAIOT 3HAYEHUSA
koacpcpuumentos MICX — R(0), A mn B:

Rt = R(0) - (1+ At + B-t)) (1)

3necb Rt — conpotusnexne TC (YyBcTBUTENBHOrO anemexTa TC) npu Temneparype t.

-ans vyeTbipexnpoeogHbix TC Rt = Ruy;

-aAna TC ¢ NOCTOSHHO NPUCOEAMHEHHBIMUW BbIBOAHBIMW ABYXNPOBOAHbLIMU Kabenamu
Rt=Ru - Rnp,

rae Ru — 3HavyeHue conpoTUBNEHUSA, NONYyYEHHOE NpU U3MEepeHUu,

Rnp — conpoTtuenenune kabens TC, B3ssToe U3 nacnopta Unu 13 MapkMpoBKW, Unu
paccyuTaHHoe kak Rnp = Lnp - r no uamepeHHoi anuHe Lnp BbIBOAHbLIX NPOBOAHUKOB 1

NOrOHHOMY CONPOTUBNEHUIO I Kabens, ykasbiBaeMoMy B TEXHWYeCKon aokymeHTauum ansa TC.
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Mpumeuarue — [Ins Hanbonee pacnpocTpaHeHHbIX KOMNNEKTOB ABYXNPOoBOAHbLIX TC
r=0,08 Om/m.

PelleHne cncTeMbl ypaBHEHVIA NPUBEAEHO B NPUIOXEHUN b.

7.3.2 Onpeanenexuve otknoHeHut MCX TC komnnekta ot HCX.

7.3.2.1 CooTtBeTtctBue TC KOMNNEKTa yCTaHOBNEHHOMY B TEXHUYECKON AOKYMEHTaLUU
npegeny gonyckaemoro oTknoHeHus oT HCX onpepensioT, paccuntbiBan oTknoHeHuns UCX 8
TeMnepaTypHOM 3KBMUBANEHTE OT HOMUWHANbHOW cTaTuyeckoin xapakrepuctukn no FOCT 6651
B Hayane, B cepeaivHe u B KOHLE TemnepaTypHoro guanasoxHa uamepenus. na TC ¢
NOCTOSHHO NPUCOEAMHEHHLIMW BLIBOAHBIMU Kabensamu K BenuunHam Rt, nonyyeHHbIM
pac4eToM Nno ypaBHeHuto (1), cneayeT 4o6aBuTb CONPOTUBNEHWE BbIBOAHLIX NPOBOAHWKOB TC.

BbluMCNEHHbIE OTKNOHEHUA HE AOMKHbBI NPEBbILLATL 3HaYEeHW AN COOTBETCTBYHOLLEro
Knacca gonycka uiun He BbIXO4WTb 32 YCTAHOBMEHHbIE B TEXHUYECKOW AOKyMEHTaLuu npeaernb.

7.3.3 OnpegeneHne 3Ha4ennin norpewHocTu komnnekta TC npn n3amepeHmn pa3HocTu
Temneparyp.

7.3.3.1 3Ha4YeHnss OTHOCUTENBHOW NOrpPEeLLHOCTN KomnnekTa TC npu namepeHum

pasHOCTW TEMNepaTyp onpeaenstoT no dopmyne:

5(ar)= (v, -I;j )__!,({ -1,) ;

NHpekeb! “n1" 1 “n2" OTHOCATCS K “‘U3MepeHHbIM” 3HaYeHnaM TemnepaTtyp Ha
nogatwem Tpybonposoge "1 n obpaTtHom Tpybonpoeoge ‘2", “aeicTeutensHole”
3HaAYeHNa TeMnNepaTyp B KOTOPbIX COOTBETCTBEHHO ty n t; .

7.3.3.2 3HaveHns Temnepartyp t, onpegensaoT no opmyne:

— A, + \/,13_.;+4B,, -R(i’} -1
{ = # 3
. 2B, )

B chopmyne (3) R(0), — HomuHanbHoe conpoTtusnenune TC npu 0°C, Ay 1 B, —
HOMWHamNbHbIE 3HAYEHUS TeMnepaTypHbIX KO3hhUUMEHTOB conpoTuanexus nnatuHosoro TC
no FOCT 6651 ans rpagympoBKu COOTBETCTBYIOWErO TUNa.

Ans TC @=0,00391 °C™' no FOCT 6651:

A, =3,9690 - 10°°C"; B, =-5,841 . 107 °C*2

Ana TC ¢ a=0,00385 no NOCT 6651 :

A. =3,9083 . 10°°C"; B, = -5,7750 - 107 °C?,
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ConpoTuenenue Rt ans TemnepaTtypsi t (‘AeNCTBUTENBHOI" TEMNEepaTypbl B 4aHHON TOUKE)
paccunTbiBaloT ANA kaxgoro TC no ypasHeHuio (1) ¢ ucnonbsosaHmem KoapPUUNEHTOB
NCX, onpeaenenHbix no n. 7.3.1.4.

Mpw aTom Anst TC ¢ NOCTOAHHO NPUCOEANHEHHBIMU ABYXNPOBOAHBLIMU Kabensamu K
paccuyuTaHHOMY 3HauyeHuio Rt npubasnsioT conpoTtusneHue kabens.

7.3.3.3 3HayeHun NorpeLlHoCTy §(At) BLIMUCNAIOT ANS 4OCTATOYHOTO KONMMYEeCTBa TOYEK
BHYTPU 0BnacTn, onpeaensieMon Auana3oHoM TemnepaTtyp M ManasoHoM pasHOCTH
Temnepatyp komnnekta TC. Mpwn atom ans Temnepatyp t; (obpaTHOro notoka
TennoHocutens) ebiwe 80 °C y4nTLIBAKOT TONLKO pa3HOCTU Temnepatyp Boiwe 10 °C.

Tabnuua pekoMeHayeMbIx TOHeK NPOBepku npuseaeHa B npunoxexHun B

7.3.3.4 3HavyeHuns norpewHocTn komnnekta TC npu namepeHuu pasHocTu
TemMnepaTtyp He A0/DKHbI NPEBbIWATL NPEAENOB, YCTAHOBNEHHbIX B TEXHUYECKON
AloKyMeHTauumn komnnekta TC.

MakcumanbHoe 3HayeHme norpewHocTu komnnekta TC npu uamepeHun pasHocTu
TEMnNepaTyp He AOMKHO NpeBbIWaTh:

Oar = £( 0,25 + 1,5At, / At) ansa knacca 1;

Oat = £( 0,5 + 3Atmin / At) ans knacca 2.

8 OchopmneHune pesynbTaToB NOBEPKY

8.1 MNpwu nonoxutensHOM pesynbTare nosepkn komnnekta TC genatoT 3anuck B
nacnopre, 3aBepAEMY0 NOANUCLIO NOBEPUTENS N OTTUCKOM NOBEPOYHOTO Krenma.

Ha kaxgom TC Ha Kopnyc HakneuearT KNnenmo-Haknenky nubo Ha meTannu4eckyto
BUPKY HAHOCAT OTTUCK NOBEPOYHOro KNenma.

8.2 MNpw oTpuuaTensHOM pesynbTtaTe nosepkun komnnekt TC He gonyckaeTcs K

NPUMEHEHUIO U HA HETO ohopMNST U3BELLIEHWE O HENPUTOAHOCTMW.

Jluer

MIT BT 047-2002

3am.| THAB 58-2011 A
8

Haw

Jlner Ne 10KyM Moan. Jara
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Hup.Ne ayon.
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B3am. Uus

[Toan. 1 nara

Hus.Ne noan

MpunoxeHue A

PekomeHayemble aTanoHbl U noBepoyHoe obopyaoBaHue

aBTOMAaTM3MPOBaHHAA cucTemMa noBepkn Tepmonpeobpasosatenen ACTIT,
TepMOMETp CONPOTMBNERUNA NNaTUHOBLIN obpasyosbi MTCB — 4/11, 2-ro pa3psga;

TepMoCTaThbl XXMAKOCTHbIE ANA CO3AaHUSA TeMnepaTyp B AnanasoHe ot 2 °C ao

180 °C; rnybuHa paboyei kamepbl He meHee 60 MM, cTabunbHOCTL TEMnepaTypbl

1 0AHOPOAHOCTbL TeMnepaTypHoro nons He mexee + 0,005 °C;

meraommeTp M4100-1, ncneitatensHoe HanpshxkeHue 100 B;

- NuHewnka metannudeckas — 1 M nnu pyneTka meTannun4yeckasa — 5m;

MpumeyaHne — MoryT 6bITb UCNOML30BaHbI APYrie 3TanoHsbl ¥ 06opyaoBaHUE C

METPONOrMYECKUMU XapaKkTepUCTUKaMN yAOBNETBOPAIOLLMM TpeboBaHUsAM HacToALLEN

METOAUKN.

3am.|THMB.133-2020

0
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Hus. Ne ny6n.

Bzam. Mus No

[Toan. u narta

Hus.Ne nomn

Mpunoxenune b

Pelwenune cuctembl Tpex NUHEeNHbIX ypaBHEHUI

npu onpegeneHun koacddunumeHtoB UCX ana TC komnnekTa

Koadbduunentol R(0), A u B paccunTbiBaOT NO ypaBHEHUAM:
R(0) = Dro / D; A = DRra / Dro; B = Drg / Dgo,

rae D, Dgr, Dra, Drg —OnpegenuTens U cooTBeTCTBYHOWME anrebpauyeckue

AONONHEHNSI CUCTEMbI TPEX YPABHEHUN AN UCKOMbIX KO3(MLMEHTOB:

1t t2
D=det’1 t, t22| =(t2't32—t22't3)—(t1 't32—l12't3)+(t1 -t22—t12't2);
1 s &

Ri & °

Dro=det|R; t; t?| =Ry (2t =% t5) =R (t1 - t° = ;% - t5) + Ry - (t1 - % = i - to);

R; ty 132

1 Ry &°
Dra =dat]1 Ry £2] 2 (Ro t? =R« 6 =Ry 2Ry -1+ [Ry- 2~ Rs - H7)
1 Ra te?

1t Ry
DRB=det|1 to R2| =(th-R3—t3-Ry) = (ti - Rs—t3- Ry) + (11 - Ro—t2 - Ry).
1t Rs

MoacTpoyHble HAEKCHI 1,2 U 3 OTHOCAT BENUYMHBI K COOTBETCTBYIOLLEN TOYKE MOBEPKU.
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Mpunoxexne B

PekoMeHayeMmble TOUYKU NPOBEPKU NorpeLuHocT komnnekra TC

Tabnuua B.1
Ne Toykn At (ty - t4), °C 1' s, °C ty °C
1 Atmin 10 10+Atl'l'lil'l
3 10 80 90
4 10 150 160
5 20 70 90
6 75 85 160
7 150 10 160
Tabnuua B.2
Ne Toyku At (t - t2), °C tz °C ty °C
2 ﬂtmin 40 40+Atmin
3 10 80 90
4 10 110 120
E 5 20 70 90
: 6 35 40 75
é‘ 7 100 20 120
&
;\
2.!
e
e
%
=
-~
2
2
5
=
=
=
%: 5 Jlner
& 4 |3am. [THUB.59-2011 2220 MILBT a0
Ham | Jlncr Ne nokym Moan. Jara 1




IMoan u nara

e oyon.

Hus. N

Biam. HHB Ne

Tloan. v nata

Hus Ne noan

[1]

Mpunoxexue I
(uHdopmMmaymoHHoE)
Bubnuorpadun

FOCT P EH 1434-5-2006 TennocyeTumnkn. Yactb 5. MepBuyHas nosepka (AeACTByeT B

Poccuickon eaepayum)
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JlucT peructpauuu U3MEHEHHIt.
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