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OIIMCAHUE THUITA CPEIICTBA N3MEPEHUN
TepmormpeobpaszoBarenu conpotusienus TCM 012, TCIT 012

Ha3znauenune cpeacTsa u3MepeHuil

Tepmonpeobpaszosarenn conporusiaeHus TCM 012, TCII 012 (manee no texcry — TC)
IpenHasHadeHbl Ui HM3MEPEHWUN TeMIeparyphl CBIIYUMX, OJKHAKHX W Ta3000pasHbIX
HEarpecCUBHBIX, a TAKXKE arpeCCHBHBIX Cpell, HE pa3pylIaomuX 3ammTHeIL kopryc TC, a taroke
TEMIIepPaTypsl MOBEPXHOCTH TBEPABIX TEN, B TOM YUCJIE BO B3pPBIBOONACHBIX 30HAX KiaccoB B-la,
B-1r B coorBercTBuH ¢ T 3 ITYD, B KOTOpHIX MOTYT 00pa30BBIBATHCS B3PHIBOOIIACHBIE CMECH
kareropuii [1A, IIB, IIC rpynn T1 ... T6 mo TP TC 012/2011.

Onucanue cpeacTsa H3MepeHUi

[Tpuauun pabotel TC ocHOBaH Ha SIBIEHUHM H3MEHEHUA BIIEKTPHYECKOIO CONPOTHUBIIEHMS
METAUIOB TP H3MEHEHWH WX TeMIeparypbl. BennumHa #B3MEHEHHS 3IE€KTPHYECKOIO
COIPOTHBIICHHS OIpEAEeNsIeTCs THIIOM MaTepraia YyBCTBUTEIBHOIO 3JIEMEHTa (Jajee IO TEKCTY —
UD) u BenmMunHOI H3MEHEHHS TeMIIepaTyphl.

B 3aBucuMocTH OT cmoco0a KOHTakTa € H3MepsieMOH cpelodl H3TOTaBIMBAIOT
norpyxaembie TC u noBepxnoctaele TC (manee no texkcry — TC.II). Ilorpyxaembie TC umeror
MOJENIM C COeOUHHUTENBHBEIM KabeneMm (manee mo texcTy — TC.K) u Monemu st m3aMepeHust
TeMIIEpaTyphl OKPYIKaroImel cpensl (Bo3ayxa) (nanee no texcty — TCn).

TC wmsrortasnuBaior B obmenpoMbiieHHOM (Jamee mo Texkcry — TC-Om) u Bo
B3pEIBO3AMUIIEHHOM (asee 1o TekcTy — TC-Ex) nucnommenusx.

Baprisozamumennocts TC-Ex B cootBerctBuu ¢ TP TC 012/2011 obecneunBaercs
BHJaMH B3pBIBO3AIIHUTH OO0 «B3phiBoHENpOoHHUIaeMas odbonouka» (ur1 TC-Exd), mubo mna TC,
OTHOCAINUXCA K IIPOCTOMY 3JIEKTPOOOOPYAOBAHUIO, — «HMCKpoOe3onacHas 3JIeKTpHUYECKas IIelb
«i» (s TC-Exi) unu «B3peIBOHEIPOHHANaEMas 0001049Kan+«uckpobe3onacHas 3aeKTprdeckas
uens «i» (ang TC-Exdi).

Bce TC n3rorasnuBarot B BubpoyctoitunsoM ucnogseruu o 'OCT P 52931-2008.

Bce morpyxaemble TC ¢ MOHTaXHOH 9acThIO 3allMTHOTO Kopimyca ¢ JuymHaMu 10 160 MM
BKJIIOYHTENFHO U AuaMeTpamMu oT 5 1o 10 MM MMeIoT Mozen, IpefAHasHaueHHbIe 11 paboThl B
YCIIOBHAX 0C000 BHICOKMX BHOPAIMOHHBIX Harpy3ok (Mogemu TC.OB).

Bce morpyxaemble TC ¢ MOHTaXHOHM YacThIO 3aIMUTHOTO Kopmyca ¢ jyuHaMu o 500 MM
BKIIIOYHUTEILHO M AHaMeTpaMd oT 5 10 10 MM MMeIOT MoJeiy, NpeHa3HaueHHbIe A paboTH B
YCJIOBHSIX BHICOKHX BHOpallMOHHBIX Harpy3ok (Mozenu TC.B).

Mogemn TC wuMeOT HCIONHEHWS, OTIMYAIOIUECs Ipyr OT Apyra IO JHana3oHy
H3MepsSeMBIX TeMIepaTyp, N0 KOHCTpyKuuu YD, 1o BHJy HOMHHAIBHOH CTaTH4eCKOH
xapaktepuctiku (ganee mo texcry — HCX) npeobOpasoBanusd, mo komguectBy UD, mo cxeme
COCMHEHUS] BHYTpEHHHX HpoBoAoB ¢ U3, mo BMOPOYCTOHUYMBOCTH, IO BHUIY YCTAHOBOYHOIO
YCTpOMCTBA, MO KOHCTPYKIMH M MaTepHaly 3alUTHOIO KOpIyca, IO AHAMETPYy W JUIMHE
MOHTa)XHOM YaCTH 3aIMUTHOTO KOpITyca, IO JUaMeTpy YCTaHOBOYHOH NOBEPXHOCTH, IO JUIMHE
COEMHHUTETBHOTO Kabens.

TC cocroar u3 YD, 3amuTHOrO Kopmyca W JHOO KIEMMHOH TOJIOBKH, JH0O
COEIMHMTEILHOro Kabellsi B KIEMMHOM TOJIOBKH, TH00 pa3beMa, JIN00 COeTMHATENLHOTO Kabens.

YD BHINOIHEHB HAa OCHOBE THO0 MAKPOIIPOBOA, TA00 MIICHOYHBIX TEPMOPE3UCTOPOB.

YcTaHoBo4HOE YCTPOHCTBO A KpemleHus norpyxaeMbix TC Ha oOBmekTe H3MepeHHi
IpencTaBiseT co6ol ycTaHaBIuBaeMbli Ha 3amuTHOM Kopryce TC nubo mogprxHbIH mTyuep ¢
peswboit M20x1,5 (mm M8x1, mm M12x1,25, wiu M12x1,5, nnu M14x1,5, umu M16xLS=pm
G1/2, wm M27x2) ¢ mpUBapHBEIM YIUIOTHHTEIBHBIM KOJBLOM, JHOO HEIIOABMIKHBI /A5 & 3,
pe3sboit M20x1,5 (wm G1/2, wm K1/2", i R1/2, unn K3/4", uma R3/4), mabo ng sl '
mTyuep ¢ pe3pboit M20x1,5 (o M8x1, mmu M12x1,5, wm M16x1,5, um M27x
B KOMIUIEKT MOCTaBKH), JMOO YCHJICHHBIA HENOABHXKHBIA MMTynep ¢ pe3bboii
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M27x2, wimu G1/2, wm K1/2", wmu R1/2, wma K3/4", unu R3/4), HenocpeICTBEHHO Ha KOTOPOM
YCTaHOBJICHA KJIEMMHas I'OJIOBKa.
3amuTHEI Kopiryc norpyxaeMbix TC BBIIONHEH Ha OCHOBE TPYOBI C IPHBapHBIM JTHOM U3
Hepxaseromux crayeit 12X18H10T mwm 10X17H13M2T.
3amuUTHLI KOpiyc HOBepXHOCTHBIX TC BBINONHEH M3 aTIOMHMHHMEBOTO CIUIaBa WM
HEpP)KABEIOIIEH CTanmd ¢ IUIOCKMM JHOM MJIM JHOM, HMEIOUIMM pPajuyC KpPHBU3HBI,
COOTBETCTBYIOIIMM JAMaMeTpy MOBEPXHOCTH, Ha KOTOPYIO 3allUTHBIA KOPIYC YCTaHABIHBACTCS
Ha 00BEKTEe H3MEPECHUH.
Knemmuas rosnoka TC BbImonHeHa H3 JHOO JIMTHEBOTO ATIOMHUHHEBOTO CILUIaBa, JHMOO
CTEKJIOHATIOHEHHOTO TIOJIMaMK/Ia, THO0 IpeccMaTepyaia, Tubo noamkapOoHara.
CoeMHUTETbHBIH Kabelb BBIIOMHEH 00 Ha OCHOBE MHOTOXIIJIBHBIX METHBIX MPOBOJIOB BO
(TOPOILIACTOBOM H3OJISIIHH, KOTOPHIE 3alUIIEHb] BHEITHUME 000JI0UKaMH U3
- OIUIETKH M3 METAJUIHYECKHX TIPOBOJIOK U (HTOPOILIACTOBOM TPyOKH,
- OIUISTKH W3 METAUIMYECKHX IPOBOJIOK, (DTOPOILIACTOBOM TpYyOKM M MeETaUIOpyKaBa B
TIOJIUXJIOPBHHUIOBON M30JISIIHH,
- OIUIETKA W3 METAUIMYECKHX TIPOBOJIOK, (TOPOIUIACTOBOM TPYOKM M HEPXKABEIOIIETO
METAUIOPYKaBa,
- OILIETKH U3 METALTNIECKUX ITPOBOJIOK,
1160 Ha ocHoBe kabenss KHMCH B Mmetajumrgeckoil 000I09Ke.
dotorpadpuu obmero Buaa TC npencraBieHbl Ha puCyHKax 1 — 8.

Puc.2 Iorpyxaemsie obmenpomsmuierHble TC.K-On u B3pemozammmennsie TC.K-Exi ¢
COEZIMHATETLHBIM KabeeM
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Puc.4 O6menpomsmmienssie TCn-On u B3peBo3amuienssle TCu-Exi mis u3mepenus
TEeMIIepaTyphbl OKpYyKaroIiel cpensl (Bo3xyxa)

Cpﬂe:;‘[icmeuﬂuﬁ
CTB U3MEpEHM
Pecny6uky Seggpym:

Han goxymerros
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Puc.8 BspriBozamumennsie TCrn-Exd, TCn-Exdi ans u3mepenus TemMneparypbl
OKpYKaroIe# cpeas! (Bo3Iyxa)

MeTpoJioruiecKkrue H TEXHHIeCKHe XapaKTepHCTHKH

PaGoune quamna3oHbl H3MEPAEMBIX Temmeparyp, °C:

- ot munyc 50 no mmoc 250 (mns TCII 012 xnacca gomycka AA o 'OCT 6651-2009);

- o1 Munyc 60 o mmoc 200, ot Munyc 60 no mwmoc 450 (s TCIT 012 xmacca momycka A
o I'OCT 6651-2009);

- ot Mumyc 60 1o wroc 200, ot Muryc 60 mo wnoc 500 (s TCII 012 xnaccos nomycka B, C
no ['OCT 6651-2009);

- ot Munyc 50 1o mwnoc 120 (ans TCM 012 xnacca gomycka A o 'OCT 6651-2009);

- ot munyc 60 1o mmoc 180 (s TCM 012 xnaccos pomycka B, C mo I'OCT 6651-2009)

Venosroe ob6o3naueane HCX mpeobpazosanus o I'OCT 6651-2009: 50M, 100M, 5011,
10011, Pt100, Pt500, Pt1000

Knace gomyeramo NOCT B651-2000% ..cnsies i3 sovmnamnss i35 sr ssnauaning 17 wssntamia AA,AB,C

Homyck (o T'OCT 6651-2009), °C:

+ (0,1 +0,0017-| t |) — mna TCII 012 xnacca ngomycka AA;

+ (0,15 + 0,002-| t |) — mnsa TC xmnacca gomycka A;

+ (0,3 +0,005-| t |) — ms TC knacca pomycka B

+ (0,6 + 0,01-| t |) — s TC xmacca nomycka C, rze | t | — abcomoTHOE 3HaYeHHE
temreparypsl, °C, Oe3 yuera 3Haka).

J 3001 1 (S g v YOI L LT PP

CxeMa coequHeHHs BHYTpeHHUX npoBonoB TC ¢ UO:....... 2-x-0), 3-x- wim 4-x-

DJeKTpHIECKOE COMPOTUBIICHUE U30JIMHA H3MEPHTENBHBIX IIENEeH OTHOCHTEHBHS
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- 10 MOM — nipu BepxHEM 3HAUEHHH TEMIIEPaTyphl pabouero quana3oHa.

Bpems tepmuueckolt peakuunl Tg g3 norpyxaeMeix TC, ¢, He Oostee:

- 9 — nna TC ¢ 3amuTHEIM KopITycoM &4, @5, @6 MM, @10 MM ¢ iepexoaoM Ha @6 MM, 10
MM C TIepexoaoM Ha 36,5 MM, @10 MM ¢ nepexonoMm Ha 4,5 MM; I8 MM ¢ riepexosioM Ha 6 MM;

- 15 — g TC ¢ 3amuTHEM KOpIycoM @8 MM, @10 MM ¢ mepexonoM Ha @8 MM;

- 25 — nna TC ¢ 3amuTHbIM KOopycoM @10 MM

Bpems tepmirdeckoii peakimu Toe3 morpyxkaemsix TC ¢ ManonneprmonasmM UD, ¢, He Gostee:
- 4,5 — ns TC ¢ 3aIUTHBEIM KOPITyCOM &3 MM;
-5 —ana TC ¢ 3aIIUTHBIM KOPIIycOM @4 MM;
, - 6 — a1 TC ¢ 3amuTHEIM KopIycoM @5, @6 MM, @10 MM ¢ Tiepexomom Ha @6 MM, @10 MM ¢
NIEpeX0/I0M Ha 6,5 MM, 10 MM ¢ mepexozioM Ha @4,5 MM; @8 MM ¢ TiepexoioM Ha 36 MM;
-9 — nna TC ¢ 3amuTtHBIM KOpIIycoM @8 MM, @10 MM ¢ IIepex010M Ha &8 MM;
- 15 — ana TC ¢ 3aumTHEIM KOpIIycoM @10 Mm.

Bpemsa tepmuueckoii peakimu Ty 63 noBepXHOcTHBIX TC.I1, ¢, He Gonee:...........cvvvuee.n... 25

Bpemsa Ttepmuueckolt peaxumm Toe; noBepxHocTHRIX TC.II ¢ ManmomseprmonssM UD, c,
2 (10} (U 10

YcnoBHOE NaBNeHME Cpepl, TEMIIEPATYpy KOTopol m3mepsior, MIla: ......... o1 0,4 no 35,0

Jnametp norpyxaemMoii 4acTH 3alUTHOrO Kopryca, MM: 3,0:£0,1; 4,0+0,3; 5,0+0,3; 6,0+0,3;
(5,5£0,3)/(6,0+0,3); (6,0+0,3)/(8,0+0,3); (6,0+0,3)/(10,0+0,3); 8,0+0,3; (8,0+0,3)/(10,0+0,3);
10,0+0,3.

JnaMeTp yCTaHOBOUYHOU TOBEPXHOCTH 3AIIUTHOTO KOPITYCa, MM: ........v...s... ot 20 o 600
JUIMHA COEIMHATENBHOTO KAOCTIL, MM: .utnrinitiateeeniiieeeieraneeneansnnenns ot 100 mo 15000
JITHHA MOHTAXHOMN YaCTH 3AIUTHOTO KOPHYCA, MM: .....cevveeevnnnnnnnnnen0T 20 10 315007

1Y T o7 T PR ot 50 mo 2500
CpenHsis HapaOOTKa HA OTKE3, U, HE MEHEE! «...vinvnennereniiininereneanaieanasasenennns 100 000
CpenHHu#E CPOK CITYIKOBL, JIET, HE MEHEE. «..uvuueuenteniiineareteaenteetenenanenenseirrensnsnris 12,5

Bug B3peiozamutel TC o TP TC 012/2011 — «B3pbiBoHEpoHHIaeMas 000J104KAY», WK
«MckpobesonacHas aJekTpHyeckas ULenb «i», MIH «B3pelBoHenmpoHumaeMas 00601049Kan+
«HcxpobesonacHas anexTpuyuecKad Hemp «i»

TC mo TP TC 012/2011 mmeror ocoboB3peIBOOE30NIACHBI WM B3PEIBOOE30MACHBIH YPOBEHE
B3pBIBO3AIMTEL ¥ MapKUpoBKY B3pbBo3ammThl 1 ExdIICT4, umu 1ExdIICT6 X, wm OExialICT6 X,
w 1ExdIICT4/0ExiallCT4 X, mma 1ExdIICT6 X/0ExialICT6 X

Bun ximmarugeckoro ucnonHeRHs TC no IOCT 15150-69: ... 01

I'pynna ucnomuenus TC mo T'OCT P 52931-2008: 12 (mo B gmanasoHe TeMmeparyp
OKpyxatouiero Bo3ayxa ot munyc 60 no mmoc 70 °C).

Crenens 3amutel TC 0T Bo3aeHcTBHA Boabl, TBepbx Ten (msum) o [FOCT 14254-96: 1P54,
w [P65, wmn 1P67, mimu 1P68.

IIpumMeyanus:

- O _ TC krnaccos AA, A mo I'OCT 6651-2009 He MOTryT HU3rOTaBIUBATHECS C ABYXIPOBOIHOMH
CXeMOH COeIMHEHHS BHYTPEHHHUX MIPOBOJIOB;

N _ Honyckaercs usrororienre 1C ¢ 3amuTHbIM KoprnycoM @10 MM ¢ JUTMHON MOHTaXHOM
yacty He Oonee 4500 MM.

3Hak yrBep:kIeHus THOA
HAaHOCHTCS Ha THTYJIBHBIM JUCT (B [paBOM BEpPXHEM YIJy) IaclopTa M PYKOBOACTBA IO
IKCIUTyaTaluy THIorpadcKuM crmocoboM, a TaKKe Ha STUKETKY, IpuKperiesHyio K TC.
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KoMIIeKTHOCTD cpeacTBa U3MepeHui

TC — 1 mT. (MOnEnb ¥ UCIIOTHEHHE — B COOTBETCTBHH C 3aKa30M).

Tacnopt PTAX 2.821.012 IIC (g TC-Om, TC-Exi) mmm PTAYX 2.821.012.50 TIC (s TC-
Exd, TC-Exdi) — 1 k3.

PykosonctBo mo skcrryarammu PTTAXK 2.821.012 PO (mms TC-Om, TC-Exi) wmm PLAXK
2.821.012.02 PO (s TC-Exd, TC-Exdi) — 1 ax3.

I'abaputaeni yeprex (') — 1 aKk3.
[Tpumeyanus: ,
1. PO u ' nocrarnsrores B 0fHOM 9K3eMIULIpe ¢ nepBoi naptueit TC.

2. Jlonmyckaercs odopmnenne oxuoro IIC ma rpymmy TC omHOro WCHoONHEHMs, HOCTaBIAEMYIO
OZIHOMY NOTPEOUTETO.

Ilosepka
ocymectnisercs no ['OCT 8.461-2009 «I"CH. TepmonpeobpazoBaTes COIPOTHBIIEHHSI U3 IUIATUHBI,
M€Y ¥ HUKENsA. MeTo/Ka TOBEpKM.

OCHOBHBIE CpeICTBA IIOBEPKH:

- TEPMOMETPHI CONPOTHBIEHN IaTHHOBRIe BuOporpounsie [ITCB-1-2, ITTCB-1-3 sranonusie
2-TO ¥ 3-ero paspsiIoB, THAIA30H H3MEPSEMBIX TeMIiepaTyp oT Muryc 50 mo wnoc 500 °C;

- MHOIOKAHAJGHBIA TPEIM3MOHHBI H3MEpUTENH/peryisirop Temmeparypel  MUT  8.10,
I mpu uzmepenny conpotusieHus (1 MA): w_L(O,OOOS-HO'5 R) Om;

- TepMocratel  wmakoctHple TumoB  TII-1.1, «TEPMOTECT-100», muanason
BOCIIPOM3BOIMMBIX Temieparyp oT MuHyc 30 no mmoc 100 °C, HecTabHMIBHOCTB MOINEPKAHUS
3afanHoM Temneparypsl: £(0,004...0,01) °C.

IIpumeuanne: npuM mOBEpKE MOOIYCKAaeTCs IIPUMEHEHHE JIPYTHX CpEeACTB H3MEpeHHil U
BCIIOMOTaTeNbHOTO O00OpYJNOBaHUS, YAOBJIETBOPSIOIIUX 10 TOYHOCTH H TEXHWYECKUM
xapaxtepuctukaM TpeboBanusm ['OCT 8.461-2009.

CeeneHust 0 MeTOqUKAX (METOJAX) U3MepeHUH

IIPUBENIEHBl B COOTBETCTBYIOLMX pa3zaenax PykoBozacTs no sxcrtyaranuu PIAX 2.821.012 P3,
PT'AX 2.821.012.02 PO u mactioproB PI'AK 2.821.012 IIC mmm PTAXK 2.821.012.50 TIC.

HopmaTnBHBIE A0KYMEHTbI, YCTAHABJIMBAKOIIHE TPeGOBAHHA K TepMompeoGpazoBaTeisim
conporusjaeHus TCM 012, TCII 012

['OCT P 52931-2008 IIpuGopsl KOHTPOIL M PEryaMpOBaHUS TEXHOJNOTHMUYECKHX IIPOLECCOB.
Obmiue TexHAYECKHE YCIOBHUSL.

I'OCT 6651-2009 I'CH. Tepmonpeobpa3zoBarenu CONPOTUBIECHUS U3 IUIATHHBI, MEIH ¥ HUKEISL.
O6mue Texauyeckre TpeOOBaHMS M METOIB! HCIIBITAHHI.

PTAX 2.821.012.02 TY Tepmonpeobpazosatenu compotuBnenuss TCM 012, TCIT 012,
TCM 319M, TCII 319M, TCM 320M, TCIT 320M, TCM 321M, TCII 321M, TCM 322M,
TCII 322M, TCM 323M, TCII 323M. Texuudeckue yCIOBHSL.

IF'OCT 8.558-2009 I'CU. TocymapcTBeHHasd IIOBEpOYHAs CXeMa Uil CpPEACTB HM3MEpPEHHU
TeMIIEpaTypHL.

I'OCT 8.461-2009 «I'CU. TepmompeoGpa3oBaTei CONPOTUBIEHUS M3 IUIATHHBL, MEIM H HHKEI.
Mertovka noBepku»




Jluct No 7

Bceero aucros 7
Hsrorosurenn

3axpeiToe aKiuoHepHOe 00ImecTBo Crennanu3supoBaHHOE KOHCTPYKTOPCKOE
6ropo «Tepmonpubop» (3A0 CKb «Tepmonpubop»)

Anpec: Poccus, 115201, r. Mocksa, yi. Kotnskosckas, 1. 6, cTp. 8.

WHH 7724123433

Ten./dakc: (495) 513-42-51, 513-47-76, 513-44-38

E-mail: skbtp@orc.ru, axpec B Unreprer: www.termopribor.msk.ru

HcnbiTaTesbHblii HEHT]

DenepanbHOE rocyIapCTBEHHOE YHUTApHOE NpeanpusaTe «Bcepoccuiickuii
Hay4HO-HCCJIENOBATEILCKUN HHCTUTYT METpoIoruyeckoi cyx6sm (OI'YIT «BHUNMMCy)
Anpec: 119361, r.Mocksa, yin.0O3epHas, 1.46

Ten./daxc: (495) 437-55-77 / 437-56-66

E-mail: office@vniims.ru, www.vniims.ru

Arttecrat akkpenuranun OI'VII «BHUMMC» no npoBeneHHIO UCTIBITAHUH CPEICTB H3MEPEHHH
B 1enax yreepxaenus tuna Ne 30004-13 ot 26.07.2013 .

3amecTuTeND
Pykosonurens @enepaisuoro
areHTCTBA 10 TEXHUYECKOMY C.C.Tony6Ges
PETYJIHPOBAHHIO U METPOJIOTHH G
Gy OF 2015 .

CDEIICTE W3mapeni
Pecny6aney Se&xapycu
L2 2TEPYG
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