®EOEPAJIbHOE ATEHTCTBO
NO TEXHUYECKOMY PETYINMPOBAHWIO N METPONOTI NI

CBU/JAETE/IbCTBO

06 yTBEpXAEHUU Tuna cpefacTB U3MepeHUun

OC.C.32.004.A Ne 62156/1

Cpoxk aeuncteusa go 25 asrycra 2025r.

HAVMMEHOBAHUE THIIA CPEJCTB U3MEPEHUI
Datuuxku Temneparypbl TMT142R, TMT142C, TMT162R, TMT162C

HU3TrOTOBUTEJIb
®dupma Endress+Hauser Sicestherm S.r.L., Utanua

PETMCTPALIMOHHBIM No 63821-16

JTOKYMEHT HA ITTOBEPKY
MIT 63821-16 ¢ uameHeHuem Ne 1

HMHTEPBAJI MEX]TY IIOBEPKAMMU 2 roga; 5 net - ansi c6opok ¢ ceHcopamu Pt100
(knaccom A, B ¢ anana3oHoM U3MepeHWi TemnepaTypbl oOT MUHYC 50 go nnioc
300 °C); ¢ ceHcopoM K-Tuna (knacca gonycka 2 C AMana3oHOM U3MepeHUi
Temnepatypbl OT MUHYC 40 ao ntoc 600 °C)

CujieTensCcTBO 00 YTBEPXKICHHUH TUIIA IPOIEHO IpHKasoM DejlepaibHOro areHTCTBa
II0 TEXHHIECKOMY PEryIHPOBaHMIO ¥ MeTposoruu oT 25 aBrycta 2020 r. Ne 1428

Ommcanve THIIA CPEACTB H3MEpeHHil sBIAeTCS 065347

K HaCTOSIIEMY CBHJIETEIHCTRY.

€IIbHBIM ITIPHIJIOXKCHHUCM

3amectutens PykoBoaurtens
®denepaIbHOIO areHTCTBA

Cepus CU




®EAEPAJIBHOE ATEHTCTBO
Mo TEXHUYECKOMY PEMNYIIMPOBAHMIO U METPOJIOT A

CBUAETE/JIBCTBO

06 yTBEepXJEeHUU TUna cpeacTB U3MepeHMit

IT.C.32.004.A Ne 62156/1

Cpok pnenicteusa go 25 anpens 2021 r.

HAVMMEHOBAHUWE THUIIA CPEJICTB WU3MEPEHUA
HAatuukmn Temnepatypbl TMT142R, TMT142C, TMT162R, TMT162C

HN3I'OTOBUTEJIb
®upma Endress+Hauser Sicestherm S.r.L., UTanusa

PETHMICTPALIMOHHBIN No 63821-16

JOKYMEHT HA TIOBEPKY
MIT 63821-16 ¢ nameHeHuem Ne 1

HWHTEPBAJI MEXY IIOBEPKAMHM 2 ropa; 5 net ansi c6opok ¢ ceHcopamu Pt100
(xmaccom A, B ¢ Avana3oHOM U3MepeHUI TemnepaTypbi OT MuHyc 50 o nnioc
300 °C); ¢ ceHcopoM K-Tunma (kmacca gonycka 2 ¢ AMana3oHOM W3MepPeHUui
TeMmnepartypbi oT MmuHyc 40 go nntoc 600 °C)

CBHHCTCJ’IBCTBO 00 YTBCPXICHAU THIIA nepeO(bopMJIeHo IIPUKa30M q)eJIepaJIBHOPO

arcHTCTBA I10 TEXHHYECKOMY PEryJMpOBaHUIO U MeTponoruu oT 01 Hosabps 2018 r.
Ne 2284

Onucanme TtHIA
K HACTOSIIEMY CBUJIETENILCTRY.

3amectutens PykoBoaurens
®denepanpHOrO areHTCTRA

i 55’// 2018 1.

shee

Ne 033163




[Tpunoxerue k ceuaerensctey No 62156/1 JInct Ne 1
00 yTBEPAEHUM THIIA CPENICTB U3MEPEHHH Bcero nuctos 7

s
¥y,

ONIMCAHME THIIA CPEJICTBA U3MEPEHUIA
(B pelakIiH, yTBEPXKAECHHON [IPHKA30M Poccranmapra Ne 2284 o1 01.11.2018 r.)

Harunkn remnepatypsl TMT142R, TMT142C, TMT162R, TMT162C

Hasnauenne cpeacrsa usmepenmii
Harauku temnepatypel TMT142R, TMT142C, TMT162R, TMT162C (Dasmee Mo TEKCTy —

NATYMKH) NPEJHA3HAYEHB! 11 M3MEPECHUN TEMIEPATYphl XHMHYECKH HEarpecCUBHBIX K MaTepuaiy
3QIIMTHOHN apMaTypbl MM THITb3bI XKUIKAX U Ia3000pasHbIX Cpe.

Onucanune cpegcrsa usmepenuii

IpuHUMN 1eHCTBUSA AATUMKOB OCHOBAH HA M3MEPEHUH W Mpeobpa3oBaHUN M3MEPHTEIBHBIM
NpeobpasoBaTesieM CUTHANA OT NEPBUYHOIO TEPMONPEOOPA3OBATENS (cencopa) B yHH(PUIIMPOBAHHBII
BBIXOJIHOM CUIHAJ MOCTOSHHOTO ToKa 0T 4 110 20 MA (C HaJOXEHHBIM Ha HEro 1M (POBBIM YACTOTHO-
MOIyTMPOBaHHBIM curHajiom 1o mnpotokony HART), nu6o B uubpoBoii BRIXOJHOW curHan Mo
npotokonam FOUNDATION Fieldbus mmu Profibus PA.

Hatuuky cocTosT U3 cMeHHON naMepmtenbHoit BetaBku (TET300, TSI111 (StrongSens) uu
TEC300), npeobpasoatesis U3MepUTENLHOTO (aanee - WIT) B nonesom kopmyce (TMT142, TMT162)
W apMarypbl ¢ pe3bOOBBIM LITYLIEPOM TS MOHTAXKA IaTYMKA B 3alIMTHYIO rune3y. B xopnyc mosxer
AOMOJIHUTENILHO BCTPAMBATHCS KUAKOKPUCTAITUHECKMI 5-TH pa3psAHbIH JUCIUIEH,

Msmeputensnas Bcraska TET300 wmm TS111 (StrongSens) cocTouT W3 OAHOrO MIM ABYX
(rombko  ans TET300) tomkomnenounerx (TF) wnm npoBoNioYHEIX (WW)  mnaTMHOBEIX
HYBCTBHTEIILHBIX  3/ICMEHTOB € HOMHHAIIBHOM CTATUMECKOHM XapaKTepHCTHKOH (matee - HCX)
npeobpasosanus tuna «Pt100» (mo TOCT 6651-2009), momemeHHsIX B 3AIIMTHYK apMatypy H3
marepuana SS316L. Wimepurennusie Bctaskm TET300 u TSI11 (StrongSens) moryt wumern
UH/MBHAYATbHYIO  CTATHHECKYIO  XapaKTEpUCTHKY npeobpasoBanus (nanee - MHCX) bynkuuu
Kannennapa ~ Ban [Trozena (KBJ) aust cornacopanus ¢ MIT.

W3amepurensuas Betaska TEC300 coCTOMT M3 OMHOrO WM JIBYX YYBCTBUTEJBHBIX 3JIEMEHTOB
(naee - UD) Ha OCHOBE TEPMOITEKTPOIHBIX MPOBOJOB C KEPAMHUUYECKUMH H30JIATOpaMu (C
M30JIMPOBAHHBIMH ¥ HEH30TUPOBaHHEIMK pabouumu criasmu) ¢ HCX tunos «J» u «K» (o TOCT P
8.585-2001), moMewLIEHHBIX B 3ALIUTHBIN YEXON U3 maTepuanoB SS316L uau Inconel600.

WIT TMT142 unn TMT162 KOHCTPYKTUBHO BBINO/IHEH B UMJIMHAPAYECKOR TINaCTUKOBOMN
0007104Ke U3 NMONMKAPOOHATA, MOMEIEHHON B AMOMUHKMEBBIH WM CTATbHOMN YJapoIpoYHbIH Kopmyc.
WIT ocywectBiser npeobpasoBanue curhHama or YD B YHUQULIMPOBAHHbBIA BBIXOJHOH CHIHA
MOCTOAHHOTO Toka oT 4 110 20 MA ¢ HaJOXEHHBIM Ha HETO HH(pPOBEIM YaCTOTHO-MOAYIUPOBAHHBIM
curtaiom B crangapre HART, nu6o B mudpoBom Brme mis mepenaun mo nporokosam Profibus PA
umt FOUNDATION Fieldbus (toneko s momeneit TMT162R, TMT162C). UTTI TMT162 umetot aBa
HE3aBUCHMBIX BXOJA U HECKOIBKO (YHKUMOHANBHEIX KOHGUIypaluil: yCpemHeHHe H pasHoOCTh
M3MEPEHHBIX 3HAYCHUH, aBTOMATHYECKOE NEPEKITIOUEHME C OJIHOTO BXOJA Ha APYTOH. BuyTpu kopnyca
I pasmeutenspl neyaTHele [IaThl C 3MEMEHTAMH JIEKTPUYECKOH cxeMbl. Bee ueny npeobpa3opareei
(BXOZ. BbIXOA, MUTAHHE) raIbBAHUYECKH Pa3BSI3aHbL.

Kondurypauuro gaTynka MOXHO H3MEHSTb NIPH MOMOUIH PyYHbIX KOMMYHHUKATOpoB DXR***,
SFX*** unu I1IK gepes HART-moaemsr Commubox FXA*** ¢ COOTBETCTBYIOIIUM IIPOrPaMMHBIM
obecneyenuem FieldCare unu ReadWin2000. 10O NIPEIYCMATPUBAET BO3MOYKHOCTHL BBOJA MAHHBIX
VHIMBUIYATBHON IpaJy HPOBKH JATUMKA C LEJBIO MOBBILICHHS €0 TOYHOCTH.

JlaT4MKK MOTI'YT KOMILIEKTOBATHCS AONONHUTENbHBIMU 3alIMTHBIMH [HIb3aMMU (UTBIMM M
TpyO4aThIMM),  WM3TOTOBJICHHBIMM M3  HEpXaBelOLieH  CTalu mapok  SS316L, SS316Ti,
KOpPO3HOHHOCTOHKMX cmnaBoB Inconel600, Hastelloy C276, npounx mo 3anpocy. 3alllUTHbIE THIIb3bI
UMEIOT CIEAYIOMME NCIONTHeHus: TAX** TW** TWE** TT#** TTSP-Wkkksk

JlaTdMKH  MOTYT — YKOMIUIEKTOBBIBATBCS — ycTpoHcTBamu HAW***  nyg 3al0UTBl  OT
nepeHanpsHKeHus.
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Jai dprcn MOTYT HMETh B3PHIBO3AINUINECHHOE MCIOIHEHHE U IPUMEHATHCS BO B3PBIBOONACHEIX

»faX W HApYyXHBIX YCTAHOBKaX B COOTBETCTBHM C YKa3aHHBIMH Ha HHMX MAapKHPOBKaMH
B3PBIBO3AIIHUTEI, HCKPO3AIIXTHI ¥ 3aIIUTH] OT BOCINIAMEHEHMS FOpIOYeH ITHUIH.

Homyckaemble mapaMeTphl H3MepsSeMOi Cpelsl (JaBieHHe, CKOPOCTB) B 3aBHCHMOCTH OT
TCMIIEPATYPRI, & TAKXKE OT MarepHaia, AHaMETpa M JUIMHEBI IOrPYXaeMOH YaCTH 3aIUTHOM THIIB3BI
JaT4iKa IPUBECHEI B TCXHUYECKOM OIMUCAHMU (PUPMEBI-H3TOTOBHTEIS.

®otorpaduu o61Iero Bru/a ATIMKOB NPUBEIEHB HA PHCYHKE 1.

TMT142R, TMT142C TMT162R, TMT162C
Pucynok 1 - O6mmuit Bux naTauxos temneparypsl TMT142R, TMT142C, TMT162R, TMT162C

ILtomM6upoBaHye TaTIMKOB TEMIIEPATYPEI HE IIPELYCMOTPEHO.

IIporpammHoe oGecnieuenne

Hporpammuoe obecneuenne (I10) HIT 1aT9uKOB COCTOMT TOMBKO H3 OJHON METPONOTHYECKH
3HAYNMOM YacT - Firmware, IIpd IOMOIIM KOTOPO#M IO CHEMHATBHEIM PACYETHBEIM COOTHOMICHHSM
IIPOBOAMTCS 06paboTKa Pe3yIBTATOB H3MEPEHHI M BEMUCICHUH.

Hanroe I1O HENOCTYIIHO IIONB30BATEIIO M HE MOUIEKHT M3MEHEHHIO HA IPOTSHKCHHH BCErO
BPCMCHI ()YHKIMOHWPOBAHHA M3JEIHSA, 9TO COOTBETCTBYET YPOBHIO 3AIUTEI «BBICOKHI» (B
COOTBETCTBMHM C peKOMeHnanueid mo Merpomorum P 50.2.077-2014). Merponorudeckue
XapaKTePUCTUKU CHCTEMBI OLIEHEHBI C YIETOM BIHSHUS Ha HHX BeTpoeHHoro [10.

WnenTnduxanmoHHbIe NaHHbIe BCTpoeHHoM gacTu I10 npuBeneHs! B Tabume 1.

Tabmmna 1 — UpenTudukanmoHHble JaHHbIE BCTpoeHHOoi# dactu [10O

WnenTuduKavoHHEe JaHHbIE (IPU3HAKH) 3Hadenne
Wnentuduxarnmonnoe HanmeroBanue [10 Firmware
Homep Bepcun (vaeHTHGUKAIHOHHEL HOMep) T10 01.0y.zz "
MudpoBoii urerTHGUKATOP IPOrPaMMHOr0 06eCIeIeHH OTCYTCTBYET
IIpumeuanmue:

e ¥, z — gucna ot 0 no 9, xapakrepmsyromue ¢yHKuHOHaNEHOCTS MII (pasIudHBIE IPOTOKOIIEI

nubpoBOH KOMMYHHKAIWH, a TAak)Ke COBMECTHMOCTH C CEPBHCHBIMM HPOrpaMMaMH) M CIIyXeOHbI
HJICHTHQUKALMOHHEIA HOMED.




Ve
4. YecKHE M TEXHMYECKHE XapPaKTEePUCTHKH
JlvanazoH W3MEpeHM¥ TeMIepaTypsl, MPEAcibl nomyckaemMoli  OCHOBHOM  MOTPEIIHOCTH
JAATYHKOB, 4 TAKIKE JOTTOJIHHTEILHO

OT HOPMANBLHBIX YCNOBMH (15 TMTI142R u TMT142C: ot +20 mo +30
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# OTPENIHOCTH OT H3MEHEHUs TEMIIEPATYPEI OKpy>Xarolei cpeibl
°C; mng TMT162R u

TMT162C: o1 +22 no +28 °C) na 1 °C B quana3one TeMueparyp oKpyXKatoLue# cpesipl oT Munyc 50 10
nmoc 85 °C B 3asucumocTu ot Tuna HCX U3, a Taioke TEXHUYCCKHE XapaKTepUCTUKHM [IPUBE/IEHB] B
tabnuiax 2-4.

Tabmua 2 — [Tpeaessl 10imycKaeMoi OCHOBHOHU

|
) MIOrPEIHOCTH AATYMKOB B 3aBUCMMOCTH OT THIIA HCX

qd
Tun HCX | Auana3son | Munn- [Ipenensl fOMyCKaeMOro TTpenesbl TOIyCKaeMOH
(0603Haue- |[MIMEPEHHH| MaIbHBIA OTKJIOHEHHS COTIPOTUBIICHHUS OCHOBHOW MOTPEIIHOCTH
Hye MOJe- | TeMIiepa- | MHTepBall (TBJAC) ot HCX WIL Ayn
v natud- | Typel, °C | usMmepe- (B TEMIIEpaTypPHOM JKBUBAJIEHTE) A °C | Ayns % (0T
Ka) uuit, °C Y3 (B 3aBUCUMOCTH OT KJlacca HATIA30HA
L ' nomycxa), Arc, °C M3MEpEeHHit )
| +0,05"" wm +0,1
Pt100 @ (c UCX dpynxunu KB +0,1%
(TMT142R) B auanaszone ot -60 no +200 °C); ynu 0,2 0,02
Ot -196 kiacc A: £(0,15 +0,002-{#))
110 +600 10 (B nuanasome ot -100 o +450 °C);
) xnace AA: £(0,1 +0,0017-|4)
Pt100 (B amanasoHe ot -50 110 +250 °C); £(0,072 + +0,03
(TMT162R) xnace B: £(0,30 + 0,005-1) 0,00006-1)
| _ ] (B muanazone oT -196 1o +600 °C)
J gnacc 1: £1,5 (ot -40 no +375 °C), +0,25 3 10.02
(TMT142C) | Ot -40 50 +0,004-¢ (cB. +375 mo +750 °C); wm +0,5 ’
] o +750 xnacc 2:+2,5 (ot -40 mo +333 °C), | +(0,28 +
(TMT162C) +0,0075+¢ (cB. +333 1m0 +750 °C) | 0.00005-1) +0,03
K wmace 1: £1.5 (ot -40 10 4375 °C), | 0,25 % 0.0
(TMT142C) | Ot -40 50 +£0.0041 (cB. +375 no +1000 °C); v £0,5 ’
— g | 2o +1100 wiace 2: £2,5 (o1 -40 no +333°C), | +(0,36 +
(TMT162C) 000751 (B, +333 70 +1100°C) | 0.00005t) | =003
[TpumeyaHus:
" [lpemens momyckaemModf ~OCHOBHOHM IOIPEIIHOCTH narumkos Temmeparypsl TMT142R,

TMTI162R(A ;. °C) BRIUHUCIAIOTCS 110 dopmyne: A . =i\,"'EA./,(.)2 +(T,,,77 ;

Tlpenensl [OMycKAaeMOW OCHOBHOM TOTPEIIHOCTH NATHHKOB temneparypsr TMT142C, TMT162C

[ \2 3 2
(A ;. °C) BEIMUCIAOTCA 11O dpopmyne: A, =+(Ap)" + (A,) +(Ay)" . Toe:
Ay -
skBuBasiente) Y9, °C;
- A, - IPEZIENTbI IOMyCKaeMOro OTKIIOHCHHMS TBJIC ot HCX (B TeMmepaTypHOM sxeuBajienTe) U0, °C;
“A .-
KOMIIEHCAI[MH TeMIIEPaTypbl CBOOOIHBIX (XONOAHBIX) KOHLIOB TePMOMNaphl JAATYHKOB TeMIepaTyphbl

TMT142C, TMT162C (£1 °C);
- A,,; - TOpefensl IOMycKaeMon OCHOBHO} MOTPELIHOCTH H3MEPUTEIHHOIO npeobpasosarens (°C),

mpefenbl  JONYCKAeMOTo OTKIOHEHWsS CONPOTHMBIICHMA  OT HCX (B TemneparypHOM

mpesienbl  NOMyCKaeMoH  abCONFOTHOH  MOTPElIHOCTH BHYTPEHHEHl aBTOMATH4ECKOH

KOTOpBIE DAaBHBl NOCPEIHOCTH A, (A1l o6Mena pmaHEEIME 1o HART-mpotoxony) HIH

Buumciisercs o gopmyne: A, = _Jg\l."(AA,m)2 + (A un )’ (17151 aHAJIOTOBOTO BBIXOJIA), THIE

- A,y - TIPEACTIBI JonycKaeMoi OCHOBHO#M ITOrpEIHOCTH ananoro-wadposoro npeobpasosanus MIT;

R R R RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRAIIEEEEEESSNSSSSS
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1. JIenbl JIOTYCKAeMO! OCHOBHOH MOIPEIHOCTY LHU(pO-aHanoroBoro npeobpazopanus MII;

T0/IK/TI0OUYEHUE YyBCTBUTENBLHOIO HIIEMEHTA K IPe0Opa3oBaTelito HU3MEPUTEILHOMY
OCYIIECTBISIETCS 10 3X MIM 110 4X-POBOAHBIM CXEMaM.
©) [1pH KCTIOAB30BAHAN JATHUMKOB C OTIMEN TIOBBIIICHHON TOYHOCTH «advanced electronics».

4t _ sgauenme usmepseMoit Temmeparypsl (°C).

® npu ucnonpzosanun YD ¢ 4-x TPOBOAHOI CXeMO# NOAKIIOUCHH.

Tabauua 3 - Ilpesensl nomnyckaeMol JOTOJIHHTEIBHON () gorpentHocTd AATYMKOB OT H3MEHEHMS
TemIepaTypbl OKPYIKAIOLIEH cpeilbl OT HOPMAIBHBIX YCIOBUA (MU TMT142R u TMT142C: ot +20 no
+30 °C; nna TMT162R u TMT162C: ot +22 no +28 °C) na 1 °C

Tun HCX Jnanazox '- [penespl 10MyCKaeMOR uono-ijTeanoﬁ norpemHocTH UIT ot
(obo3Haue- pabouux M3MEHEHHS TeMIepatyphbl okpykaromeit cpeabl, Ay i
HUE MOJENH | TEMIIEPATyD, Ay anmery» €1 1 °C (t — 3HaueHHE A yancry» %o (0T IManasoxa

naTuuKa) C ~ n3mepsiemoi Temiepatypsl, °C) usmepenuii) / 1 °C

Pt100 _ +(0,0026 + 0,00001-t) 3)
(TMTI42R) | Or-19610 | mm=(0.0052 +0,00002-0 20,001 " mn +0,002
Pt100 +600 £(0.004 + 0,00002-1) 40,001
(TMT162R) wm +0.005 ¥ ;
J +0,00001t 3)
_ ’ + +
| (TMT142C) | Or -40 no s £0,00002 t 0,001 " wm 0,002
J +750 +(0,0042 + 0,000028 1)
| (TMT162C) B st £0,02 7 +0,001
K +0.00001 ¢ 3)
(TMT142C) | Or-40 80 | nim £0,00002 ¢ +0,001 ™ £0,002
K +1100 +(0,0045 + 0,00003 1)

(TMT162C) ot +0,013 @ +0,001

[TpumeuaHus:

| . y

) TIpenen momyckaeMoi IOTONHATENHLHOH MOTPEIHOCTH NATYHKOB OT M3MCHECHHSA TCMIIEpaTypbl
9 [e]

oxpyxaronie#t cpeanbl (A, q.,. °C)

, . e N 2
- JU1s aHaJloroBOr'0 BBLIXO/la BBIUUCIACTCA I10 q)Oleyﬂe A,[llﬂ('l)—i\n'l(A,’[AIlﬂt'I)) +(A,’{IIAII('I)) , rac

mpefen  JONYCKaeMOH  JONOJHUTEIBHOM  HOTPEIHOCTH a”anoro-nudposoro

A,7[ AN

npeoGpasosanus MIT OT u3MeHEHHMs TeMIepaTyphl OKpYKaromled Cpelsl B TEMICPATyPHOM
o o o

sxupanente (°C), A, ,n, - THPEAEN [ONycKacMOH JIONOIHMTENBHOH IOTPEIIHOCTH m¢po-

anaiorosoro npeofpazoBanuss MII 0T wu3MEHEHHMs] TEMIIEpPATYpPhI OKpyXXaroliell cpelsl B

Temnepatyptom 3xkBuBanente (°C);
- s wudposoro Beixona (HART, Profibus PA, FOUNDATION Fieldbus) pasen A 05

@) GepyT Gonbliee 3HAYCHHUE;

®) Hpi BCTIONB30BAHNM JATUMKOB C OTIMEN MOBBIICHHON TOYHOCTH «advanced electronicsy. B

Tabnuua 4 - TexHUYECKUE XapaKTEePUCTUKH NaTYMKOB

HaumenoBaHue XapaKTEPUCTUKH 3HaueHue

[Tpenernsl fomycKaeMoOH aOCOIFOTHOM TIOTPELIHOCTH
BHYTPEHHEHN aBTOMATUYECKOH KOMIIEHCAIUU

TeMIepaTyphl CBOOOIHBIX (XONOAHBIX) KOHIIOB +1
npeoOpa3oBaTenel TEPMOIIECKTPHUECKUX (TMT142C,

| TMT162C), °C
Bpewms otkinka UL, ¢, He Goee !

' Bpems TepMUUECKOTO CpabaThIBAHUS] YD jaTurka B 105= 2,5 (3,5 nst TMT162R);

[ soaHoii cpene (0,4 m/c), ¢ ty9= 7 (8 nngs TMT162R)
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/auMeHOBaHUe XapaKTCPUCTUKHU 3HaueHue
.POTUBIICHHE  DIEKTPUYECKON M30JISLHHR npu 100 (mpu +25 °C);
remneparype, MO, He MeHee 10 (mpu +300 °C)
Hanpsokenue nutanus. B oT 11 10 40 (naT4MKH C BBIXOIHBIM

curtasiom HART 6e3 XK nucnues);
oT 8 10 40 (IaTUUKM C BBIXOJHBIM CHTHAJIOM
HART ¢ XK aucruieem);

0T 9 10 32 (maT4YXUKH C BEIXOAHBIM CHTHAJIOM
| B Profibus PA unn FOUNDATION Fieldbus)

["abapuTHble pa3Mepbl KOpITyca JJaTYNKOB 135%132x106 (TMT142)
(IMHAXKMpUHAXTyOrHa), MM 110x112x132,5 (TMT162)
[To 3amUINEHHOCTH OT BO3EHCTBUS OKPYKAIOWEH
| cpe/bl IaTUMKH SIBJISIOTCA TbLIE- U

BJIArO3al{UIIEHHBIMUA U COOTBETCTBYIOT CIEAYIOIIHUM P67
| komam 1o T'OCT 14254-2015 (MSK 60529) -
JlameTp M3MEpPUTEILHON BCTABKY, MM 6
Jluana3oH TeMIIepaTyp OKpYXKaroliero sozayxa, °C ot -50 mo +85
JInviHa MOHT2)KHOHM 4acTH, MM: ot 30 no 5000
B (o 30000 mo creruanbEOMY 3aKa3y)
Macca, xr, He Dosee 5 (ms IaTYUKOB C AJIFOMUHUEBBIM
KOPILYyCOM);

8 (#5151 AaTUUKOB C KOPITyCOM U3
_ _ Hep KaBewLeH cTanu).
CpenHuit cpok ciyx0bl IaTINKOB, JIeT, He MeHee 10

3HAK YTBEPKAeHHUsI THNA
HAHOCHTCS HA TUTY)ILHBIH THCT PyKOBOACTBA MO 3KCILTyaTalMK THIIOrpadcKuM CrocoboMm.

KoMieKTHOCTH cpeicTBa H3MepEeHUH
KOMIUIEKTHOCTb OCTABKK JATYKKOB ITPUBEJICHA B TabauLe 5.

Tabnuna 5 — KoMnIeKTHOCTE cpeJcTBa H3MEPEHHH

Haumenosanve Koin-Bo ITpumeyanue
)1 ar UK TEMICPATYPbl 1 T, | MOAENb B COOTBETCTBUU C 3aKa30M
PyKOBOCTBO 110 IKCIIYaT aLMy (Ha pyCCKOM ;13511«31 1 5K3. -
[Tacnopr ) 1 9K3. -
Meromuka nosepku MIT 63821- 16 1 5x3. |Ha MapTHIO OJHOTUIIHBIX JaTYHKOB
¢ u3meHenuem Ne 1 _ [IpH MTOCTaBKe B OJMH aJpec

[Tosepka

ocymecTBasercs no aokymenty MIT 63821-16 «J/latumkn Temnepatyper TMT142R, TMT142C,
TMTI162R, TMTI162C. Meronuka mnoBepku», ¢ u3MeHeHueM Ne 1, yTBepI€HHOMY
OI'VII « BHUMMCy, 02.08.2018r.

OCHOBHBIC CPEICTBA IOBEPKHU:

PaGounit s1anon 3-ro paspsaga no OCT 8.558-2009 - TepMoMETp CONPOTUBICHHUS STATIOHHBIA
ATC-100 (Perucrparnuonusii Ne 19916-10);

PaGoune ortamowsl 1, 2, 3-ro paspamos no ['OCT 8.558-2009 - mnpeoOpazoBarenu
Tepmoanektpuueckue stanonusie TIITIO (Peructpaunonnsit No 19254-10);

V3MepuTenu TemIepaTypbl MHOTOKaHanbHbie npeumsvonnsle MUT8  (PeructpaluonHbId
No 19736-11);

TepmocTathl nepenubnble npenusuonnbie TIIT-1 (Peructpanuonnsiit Ne 33744-07);




Jluct Ne 6
Bcero aucToB 7

{OpaTopbl TEMIEPATY PhI JOFRA cepnit ATC-R n RTC-R (Perucrparmonublii Ne 46576-11);
TepmocTar ¢ (IIOUAN3HPOBAHHONM cpenoit FB-08 (PerncrpaimosHbIi Ne 38482-08);
Kanubpartop MHOTOGYHKIMOHANBHBIA M KOMMYHHKATOP BEAMEX MC6 (-R)
(PermcrpaiioHHbIH No 52489-13).

Jlonyckaeres IPUMEHEHNE AHATOIMUHBIX CPEACTB nosepKu, 06ecTednBaroUX ONpPEcTeHNAe
METPOIOTHUYECKHX XapaKTEPUCTHK [OBEPACMBIX CH ¢ tpeGyemoit TOUHOCTHIO.

3uaK NOBEPKH HAHOCHTCS B NACNOPT HITH Ha CBUACTENLCTBO O ITOBEPKE.

CpeneHus 0 METONMKAX (MeToAAX) HiMepeHui
[IpUBE/CHbI B IKCILTYaTalllOHHOM JOKYMEHTE.

HopmaTupHbIe JOKYMEHTBI, yCcTAaHAB/IUBAIOMIME tpefoBaHus K JaTUYHKaM TemmepaTypel
TMT142R, TMT142C, TMT162R, TMT162C

COCT P 52931-2008 TIpu6opbl KOHTPOJIA ¥ peryIupOBatui TEXHOJIOTHYECKUX ITPOIECCOB.
O6mue TexHuHecKue yCcaoBns

FOCT 6651-2009 ['CU. TepmonpeodpasoBatTeiy COMPOTUBJIEHHUS U3 [JIATHHBI, MEAN 1 HUKEIIAL.
O61uHe TeXHUUeCKHe TPeOOBAHUS U MCTOLBI UCTIBITAaHUM

[OCT P 8.585-2001 I'CH. Tepmomapsl. HoMMHAIbHbIE CTATHYECKHE XapAKTEPUCTUKH
npeoOpa3oBaHys

TOCT 30232-94 Tepmonpeobpa3oBaTei ¢ YHHGUIHUPOBAHHBIM BBIXO/IHBIM CHUTHATIOM. Ob6mue
TexHUYecKue TpeboBaHU

FOCT 6616-94 IpeobpazoBaTeld TEPMOIICKTPUUECKHE. O6me TEXHUUECKHE YCIOBUA

MezkyHapoaHbiil cTan1ap” MK 60751:2009 (2008-07) TIpoMbImCHHBIE YyBCTBHUTEJIbHBIC
3JIeMEHTBHI TEPMOMETPOB COMPOTHBIICHNS U3 TLTATHHDI

MexayHapoJHbli  CcTanaapT MDK  60584-1:2013 (2013-08) Tepmonapsl. Yacts .
I"panyupOBOYHBIE TAOTHIBI U JOMYCKa

TOCT 8.558-2009 T'CHU. TocymapcTBeHHas [OBEPOTHAL cxeMa JUISL CPEACTB WM3MEpEHHH
TeMIeparyphl

TexHiueckas JOKyMEHTAIHs GUPMBbI-M3TOTOBUTEIA

Msrorosureb
dupma Endress+Hauser Sicestherm S.r.L., Uranus
Apec: Via M. Luther King 7. 20060 Pessano con Bornago, Italy
Tenedon: +39 02 959 641, daxe: +39 02 959 644 05
E-mail: info@ehsice.endress.com

3agBuTENb
O6mecTBO C OTPaHUUEHHON OTBETCTBEHHOCTRIO «uppecct+Xaysep»
(000 «duapecctXaysep»)
MHH 7718245754
Aapec: 117105, r. Mocksa, Bapinasckoe mocce, A.35. CTp. 1
Tenedon: +7 (495) 783-28-50, (haxe: +7 (495) 783-28-55
E-mail: info@ru.endress.com
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{bHBIA LEHTP

QepepanbHOE  TOCYAapCTBEHHOE YHUTApHOE INpeanpuatue «Bcepoccuiickuit  HaydHO-
.CCIIENOBATENBCKUM HHCTUTYT METPOJIOTUYECKOH CITyKOBI»

Appec: 119361, r. Mockga, yn. O3epHas, 1. 46

Tenegon: +7 (495) 437-55-77, bakc: +7 (495) 437-56-66

Web-caliT: www.vniims.ru

E-mail: office@vniims.ru ‘

Atrecrar akkpegutaimy PI'YII «BHUMMC» mno mnpoBemeHHIO WCHBITAHUH —CPEACTB
U3MEpEHUH B 1enax yreepxaeHus tumna Ne 30004-13 ot 29.03.2018 r. ‘

3aMecTHUTENh
PyxoBoguTtens @enepanbHOro Y
areHTCTBa MO TEXHUUYECKOMY
PETYJIHPOBAHUIO U METPOJIOTHHU

A.B. Kysneuion

A
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(I)E,IIEPAJII)HE)E I'OCYJAPCTBEHHOE YHUTAPHOE IIPEIIPUSITHE
«BCEPOCCUUCKHNA HAYYHO-UCCIENOBATEJbCKUIA WHCTUTYT
METPOJOTHYECKOM CJIYKBbI» (PI'YII «cBHUUMCy)

YTBEPKIAIO
3aMecTHTeNs AupeKTopa

“H[B. ipanamKOBA
03 2018 .

Hatyukn Temneparypst TMT142R, TMT142C, TMT162R, TMT162C

MII 63821-16

METOJIUKA ITIOBEPKH

C u3menennem Ne 1

2018 r.



HacTosmas meronuka PaclpOCTpAHAETCA Ha NaTYMKM Temiepartypsl TMT142R, TMT142C,
TMT162R, TMT162C (zanee — JaT4HKH), H3rOTOBNEeHHEIE hupmoii Endress+Hauser Sicestherm SxL.
WTamuis, u ycTanarnusaer METOMUKY UX NEPBHYIHON K IIEPHOHYECKOM TOBEPOK.

HMurepsan Mexy moeepkamu:

- 5 ntet (11 cBopok ¢ cercopamu Pt100 (kmaccoB A, B ¢ guamasonom H3MEPEHHH TeMIIepaTyphl
ot muHyc 50 no mmoc 300 °C); ¢ cencopom K-tuna (kmacca momycka 2 u quanazoHoM HU3MEpEeHUi TeM-
Iepatypel oT MuHyc 40 mo mmoc 600 °C));

- 2 roga (aus c6opok ¢ cercopamu Pt100 ¢ UCX u st octansHbx cOOpoK).

OcHOBHBIE MeTponoruueckue XApaKTCPHCTHKH JIaTYHKOB NpHBEACHB! B IIpuioxeHun A

HACTOSIIEH METOJUKH.

1 Onepauun noeepku

1.1 I'lpu nposenenun TPOBEPKH NATYMKOB JIOKHBI OBITH BBIIONHEHE! CIIEAYIONIHE OIlEepaLUH:
- BHEIIHHH 0CcMOTp (11.5.1);

- ONpoboBaHyeE, IPOBEPKa BEPCHH BCTPOCHHOTO nmporpammuoro obecreyenus (I10) (m.5.2);

- ONIPEAIC/ICHHE OCHOBHOH MOTpernHocTH (11.5.3).

2 Cpencrea noeepku

2.1 Ilpu npoBenenuy moBepxu HPAMEHSIOT CIIEAYIOLIHE CPEICTBA H3MEPEHHI U BCIIOMOTaTeIbHOE
obopynosanue:

- TCPMOMETD CONPOTHBIIECHHUS ILIATHHOBBIH 3TATOHHBI 2-T0 paspsna IITC-10M (Perucrpanuos-
Hbd Ne 11804-99);

- TepMoMeTp conpotusierns ITC-100 sramonnbi 3 paspilia B Inana3oHe TEMIIEPATYD OT MHHYC
196 no nmroc 660 °C;

- STalloHHbIe 1, 2, 3-ro paspsanos TII tuma 110 B nuanasome Temneparyp ot mroc 300 1o mrroc
1200 °C;

- TCPMOCTAThl JHUIKOCTHBIE IPENH3HOHHBIE IEPETUBHOTO THIIA Mozener TIII-1.0, TIIII-1.2,
TIIII-1.3 ¢ auanasonom BOCIIPOM3BOAMMBIX TEMIIEPATYpP OT MHHYC 75 1o mmoc 300 °C 1 HecTabUIBHO-
CTBIO OZICPKAH U 3alaHHOM TeMuepaTypsl +(0,004. ..0,02) °C;

- Kamubparopsr Temnepatyps: JOFRA cepuii ATC-R u RTC-R ¢ o6mum nuamazonom BOCIPOH3-
BOAUMEIX TeMIIEpaTyp oT MuHyc 48 1o miroc 700 °C u HECTaOHMIIBHOCTBIO MIOIEPKAHHS 3a0aHHON TeM-
nepatypsr £(0,005...0,02) °C;

- TEPMOCTAT ¢ (IIIOHIU3UPOBAHHOM cpenoit FB-08, paGounii nuanazon TeMIepatyp ot mmoc 50 1o
nroc 700 °C;

- cocyn proapa ¢ azoTom;

- kprocrar KT-4, nuanazon BocIpoH3BoauMBIx TeMIepatyp ot Muuyc 180 mo 0 °C, mectabuis-
HOCTB MOJJIEPKAHUS 3aAaHHOMN Temmeparypsl £0,01 °C;

- TOpHU3OHTanbHas TpyGyaTas meyb conpoTHeIeHns Tuna MTII-2M C IMala30HOM TEMIIEPATYP OT
mmoc 300 po mmroc 1100 °C;

- MHOTOKaHAIbHBIH [PELU3HOHHBIA U3MEPHTEE Temmepatypsl MUT 8.10&1\/[) C Nnpenenamu Jo-
ITyCKaeMOH OCHOBHOM abcoroTHOf THIOTPCIIHOCTH H3MEPeHHS HanpshKeHus (10" “U+1) MxB, rpe U —
M3MEPACMOE HaNpspKeHune, MB; conporusnenus £(107-R+5- 10%), rae R — H3MEPSIEMOE COIIPOTHUBJIEHHE,
Owm;

- KamuOpaTtop MHOrO()YHKIHOHATBHEI K kommynukarop BEAMEX MC6 (-R) (Perucrpanmon-
HbIA Ne 52489-13);

- KOMMYHUKaTOp MOJETH 375 UK HHOH IIpOrpaMMHO-aNIapaTHEIA KOMILIEKC ¢ [OIOCPIKKOH Ipo-
TokonoB HART, FOUNDATION Fieldbus u Profibus PA, nozBonsromnmiz BH3YalIU3HPOBATh H3MEPEH-
HYIO IaTYHKOM TEMITEpaTypy;

- M3MCDHUTEIIb CONPOTUBICHHUS H30JISALHN APPA607, muanazon H3MepeHusa: ot 2 MOwm o0 22
I"Om, npenensr nonyckaemoii abCcooTHOM morpemHocTH: £(0,015-R + 5 em.p.) (B nuanaszone ot 2 bi (o)
2000 MOwm), (0,1 'R + 3 €.M.p.) (B manasore c8. 2000 MOwm 10 22 I'Om);

- MarasuH ConpoTuBIeHul THIa P4831 ¢ xiaccoMm TourocTH 0,02 (nng Harpysku);



- HCTOYHHK DHTAHUS ITOCTOSIHHOTO TOKa.

2.2 Bee cpenctsa uamepenuii, IIPHMEHAEMBIC NIPH IOBEPKE, HOIKHBI HMETH AEHCTBYIOIIHE CBU/IE-
TEJIBCTBA O TIOBEPKE.

2.3 Jlomyckaetces mpumenenue APYTHX CPEICTB H3MEPEHHH C METPOIOrHYECKHMH XapaKTepUCTH-
KaMt, YIOBICTBOPSIONIMMA CENYIOLIEMY KPHTEPHIO: A o/ A n< 1/3, rme: A, — norpemsocTts sTanoN-
HBIX CH, A ~ OrpeIIHOCTS OBEpsSeMOro qaTuuKa,

3 TpeGoBanus Ge3onacHocTn

[Tpu nporenenuu TIOBEPKH HEOOXOMHMO COBITIONATE:

— TpeGoBanus GesonacHocTw, KOTOpkIe mpexycmarpuparoT «[IpaBria TeXHHYECKOMH 9KCILTyaTa-
LHH 3JICKTPOYCTAHOBOK IIOTPeOHTENEH) 1 «MeskoTpacreBsle mpaBmIa 110 OXpaHe Tpyza (rpasuina Oes-
ONACHOCTH) IPH SKCIUTyaTaIluK JJeKkTpoycTanosok» [TOT PM-016-2001;

— YKasaHus 10 TEXHHKEe 6€30NaCHOCTH, IPHBENECHHEIE B OKCITyaTallHOHHOH NOKYMEHTAIHH Ha
OTaJIOHHEIC CPe/ICTBA H3MEPEHHH H CpencTBa HUCTIBITAaHUH;

~ YKA3aHUA 10 TEXHHKe 0€30N1aCHOCTH, IPHUBE/IEHHbIE B PYKOBOZCTBE 110 9KCIUTyaTalHH H3MepH-
TEJIEH.

K nposenenuio mosepku AOIYCKAIOTCS JIAA, aTTECTOBAHHBIE HA MPAaBO IIPOBEICHHA ITOBEPKH
AGHHOTO BHJA CPEACTB H3MEPEHHH, 03HAKOMIICHHBIE ¢ PYKOBOJCTBOM IO 3KCIUTyaTallHH W3MEPHTEel
H IPOMICIINE MHCTPYKTAXK [0 TEXHHKE GE30MACHOCTH.

4 YciioBns nmoBepku u noaroToBKa K Hei

4.1 Tlpu nposenenwnn TIOBEPKH NOKHBI CODIIIOATECS CIEAYIONHe YCIIOBHSI:

- TEMIIEpaTypa OKPYKaIOIIEro BO3ayxa (2545) °C;

- OTHOCHTENIBHAA BIaXXHOCTH 0T 30 10 80 %%;

- arMochepHoe gasnenue ot 84,0 10 106,7 xITa (ot 630 1o 800 mMm 0 £ i)

- acToTa nuraromei cetu — (50+0,5) I,

4.2 DneKTpuYecKoe MUTAHME TEYEH, TEPMOCTATOR HOJHKHO OCYINECTRIISTECS CTaOMIH3HPOBAHHBIM
HAMpAKCHUEM, H3MEHEHHE HANPSIKEHHS He TOJIKHO IpeBbIIaTh 2%.

4.3 Bee npubops!, yeraHoBKH OJKHBI OBITh 3a3€MIICHBI, COPOTHBICHHE 3a3eMJICHHS — He Dollee
0,1 OM, ceyenne IPOBOIOB 3a3eMiieHus — He MeHee 0,75 >,

4.4 Cpencraa moeepxu, 000pyHOBAHFE TOTOBAT B COOTBETCTRBHY ¢ PYKOBOJICTBAMH 10 HX IKCILTY-
aTaluy.

4.5 Ilpm pabore mevei, TEPMOCTATOB BKITIOYAOT MECTHYIO BBITSIKHYIO BEHTHJIAIHIO.

4.6 Tloepsiemble naruuky u HCTIOJIE3YEMBIE CPEACTBA OBEPKH HOKHEI ObITE 3alllHUIEHB! OT BHO-
PalMii, TPACKH, YAApOB, BIHAIONIHX HA HX pabory.

4.7 Onepauuu, mposogumeie co CPCACTBAMH TIOBEPKH, C NIOBEPIEMBIMH JaTIHKAME JIOJDKHEI CO-
OTBETCTBOBATE yKa3aHMSAM, IPHBEICHHBIM B SKCILTyaTalMOHHOH JOKYMEHTAIHH.

4.8 B pa6ouem TIPOCTPAHCTEE TOPH30HTATBHOM TpyGuaToi mevn YCTaHaBIUBAXOT BBIPABHUBAIO-
LIHE HHKETIEBBIE OIIOKH.

4.9 Tlpu ycraHOBKe naTyHKoB B KanubpaTopsl TeMIepaTypsl 11 obecedeH s JYYINETO TeII0BO-
T'0 KOHTaKTa HCIIONB3YIOT TeIIONepeNaromHe METaJTHYECKHE BCTABKH,

4.10 Inst ymeHbmenus TIOTPCIMHOCTH IIPH HM3MEPEHHSIX BCIIEICTBHE TENJIONepEeNaYH H3 30HEI
Harpepa 1o 3aluTHOM apmatype BBICTYTAIOWIYIO U3 KamuOpaTopa JacTh qaTyHKa TETUIOH30IHPYIOT.

S IIposenenne MOBEPKH

5.1 Buemmnumnii ocMoTp
IIpn BHemHem OCMOTPE yCTaHABIUBAIOT OTCYTCTBHE MEXAHHYCCKHX IOBPEXKACHHH, KOPPO3HH,

HapyMICHUH NOKPHITHH, Haanucei u APYTUX Ne(pEKToB, KOTOPbIE MOIYT TOBIMATH Ha paboty maTumkoB
M Ha Ka4eCTBO IIOBEPKH.



3.2 OnpoGosanue, npoBepka Bepcuu BCTPOEHHOIr0 NPOorpaMmMHoro odecnevenns (I10) (Hs-
MeHeHHas penaknus, M3m.Nel)

5.2.1 Onpobosanne

[loparor Hanpspkenne muTanus Ha npeodpasopatens narumka. Ilocie BKIOYEHHS [IPOHCXOJUT
CaMOTECTHPOBAHHE TPUOOPA C MOCIIENOBATENEHBIM OTOBPAKEHAEM JTAIIOB TECTHPOBAHMA HA BCTPOEH-
HOM /K Iucnnee (B clIydae ero Hamndms). B CIy4ae MHIUIUPOBAHUS KaKHX-THOO KOJOB OIIMOKH ITO-
BEPKY mpeKpamarot. [locne npoxoxaeHus mponenypsl CaMOTECTHPOBAHMS JaTYHK T'OTOB K paboTe U Ha
€ro /K JuCIIIee, B ciydae, eciou WIT naTamka HACTPOCH Ha COOTBETCTBYIOIIMH NHANa30H H3MEPEHHH,
JOTKHA OTOOPaXaThCs KOMHATHAS TEMIIEPATYPA.

B ciyuae oTCYTCTBHS BCTPOSHHOTO /K mucIuies IIPOBEPSIOT HAIMYHE BHIXOAHOTO CHrHAMa, TaK-
K€ COOTBETCTBYIOIIEr0 KOMHATHOM TeMmepaType.

5.2.2 TlpoBepka BepcHH TPOrpaMMHOTO 06eCIIeYeHHS

[Moaxmowaror WUIT natumka x HART-xommynukaropy wiu HHOMY IIPOIPaMMHO-aNIapaTHOMY
KOMILIEKCY ¢ moanepxkkoi nmporokonos HART, FOUNDATION Fieldbus u Profibus PA, u nocne ycra-
HOBJICHHA COCIMHEHHA HAXOAAT B KOMMYHHKATOPE Pa3fiel MEeHIO ¢ uHpopmarmeii o I10, B koTopoMm
HOJUKHA OBITH HMH(OpMaLHs 06 MIICHTH(UKATHOHHOM HOMEPE BCTPOSHHOIO IIporpaMMHOro ofecmeye-
HUS (CM. Tabmuny 1).

Tabnuna 1

YnentudukanuorHEe naHHbIe (mpu3HaKm) 3HayeHne —\
Hnenruduxanuonnoe naumenoranme 110 Firmware
Howmep Bepcun (mpentndukanuonssi HoMep) [10 01.0y.zz )
Hudposoii uaentudurarop IIPOrpaMMHOI0 obecrieueHus OTCYTCTBYET
l}pnmeanne:

- ¥, Zz—1ucna ot 0 no 9, xapakrepusyromue dynkumonansHocts MIT (pasnudnsie IIPOTOKOJIBI K-
POBOH KOMMYHMKAIIHH, & TAKKE COBMECTHMOCTE C CEPBHCHBIMHU IIPOrpaMMaMHu) U CIyKeOHBIH HIeHTH-
(brKaMOHHEIH HOMep.

3HavaInell 9acThio B WACHTHDUKATHOHHOM HOMEpe ABJIA0TCs Bee MHGpEL. Ecin 3Havamas vacTs
HICHTU(HUKALMORHOTO HOMEpPa He COBIIAAET, AaNbHEUINYIO IOBEPKY HE MPOBOMAT.

5.3 Ilposepka snekTpHyeckoro CONPOTHB/ICHUS H30,/ISIHI

5.3.1 Jlnst nposepku HCIIOIE3YEOT MEraOMMETP ¢ HOMHHANBHBIM paboyum HanpsokeHueM 100 B.

HopxmouaroT oqun u3 3axuMoB METOMMETpa K 3aKOPOYECHHEIM MEKAY cOOO0M BBIXOIHBIM KOHTAK-
Tam JaTdHKa, a OPYro# — K MeTalIdyecKod 3ammuTHOM apmarype. Ilo ucrevenmy 1 Mun umm gepes
MCHBIIICE BpEMS, 32 KOTOpOE ITOKA3aHUs CPEICTB H3MEPCHUs NMPaKTHYECKH YCTAHOBSTCS, IIPOM3BOIST
OTCHET [OKA3aHHH, ONPENETIOMMX HTEKTPHYECKOE COIIPOTHBIICHHE H3OIISAIHH.

DIEKTPHYECKOE COMPOTHRIICHHE W30 IALHH AOIKHO OBITH He MeHee 100 MOwm.

5.4 Onpenenenune ocHOBHOIM MOrpemHoCcTH NaT1nKos (M3menennasn penaxmus, M3m.Nol)

5.4.1 OCHOBHYIO MOTPEINHOCTH JATYHKOB HaXolAT B YCTBIPEX TEMIIEPATYPHEIX TOYKAX, PABHO-
MCPHO pacIONOKEHHLIX B IHANa30He U3MePEHHH, BKIOYas HAYalbHOe 1 KOHEYHOE 3HaYEeHHE AHAara3o-
Ha M3MEpEHHH, METOIOM HENOCPECTBEHHOTO CIIMUCHHS C STaJIOHHBIM TEPMOMETPOM B KpHOCTaTe, B
TepMocTare, B CyXo0109HOM (HIH KIJKOCTHOM) KalnnOpaTope TeMIEpaTyphl WK B IEYH.

Ilpu nepBu4HOi u mepromHyecKoit TIOBEPKE N0IyCKAETCs NMPOBOAMTE MOBEPKY B AMANA30HE H3-
MEPEHHUH, COITACOBAHHEIM C [0/IE30BATENEM, HO JIeXKAIUM BHYTPH IOJHOTO [Malla3s0Ha M3MEPEeHUi i
HE MEHEe HOPMHPOBAHHOTO MUHHMAIBLHOTO HHTEpBaa H3MEpeHuH. 1Ipi 5TOM IenaroT cooTReTCTRYIO-
IIYFO 3allUCh B IIACTIOPTE U (HJIH) B CBHAETEILCTRE O IIOBEpKeE.,

5.4.2 Ilpu noBepke naTynka B KpHoCTaTe (TepMOCTaTe) MOrpyKArOT Ha OJHY I'lyOHMHY B KPHOCTAT
(TepMocTaT) MmoBepseMbIil AATIHK BMecTe ¢ STAJIOHHBIM TEPMOMETPOM, HCIIONIB3YS TPH ITOM METALTH-
HCCKHE BBIPABHUBAIOMINE OJI0KH,

5.4.3 Tlpu nosepke maTumka B Cyxo0J104HOM KamuGpartope TEMIIEPATYPEL UCMOIB3YIOT ABYXKa-
HaJIbEHBIC METAJUITMYECKHE OJTOKH,



IIpu nosepke B KanmuGpaTopax HEOGXOTHMO He AOIYCKaTh IEepPErpeBa COSAUHUTENBHOM rOTOBKH
JaTYHKa.

5.4.3.1 Ilpu moBepke maTumka c TepPMOIPeoOpa3oBaTeNieM CONPOTHBIICHUS B KajnubpaTtope omyc-
KaloT 3TaloHHBIM TEPMOMETP H JAaTYHK JO YIIOpa B JHO GIOKa, a TIpY TIOBEpKe NaTYMKA C TEPMOIIIEK-
TPUYIECKHM Ipe0o0pasoBaTeNeM ero OMyCKaOT Ha TIyOHHY, COOTBETCTBYIONIYIO CEPEIHHE YYBCTBHTEIb-
HOT'0 S/IEMEHTa STATOHHOTO TEPMOMETpPA CONPOTHBIIEHHUS (IPHMEPHO 20 MM OT IHa).

5.4.4 Tlpu moBepKe JATYAKOB B [I€YaX IOMEILAIOT STANIOHHBIH TEPMO3JIEKTPHUECKHI Tpeobpaso-
Barens (TII) B sammrayro npoGupky u3 KBapleBOTO CTEKIa, pu 3ToM pabouuii koren TII momked Ka-
caThest AHa npodupku. Ceobomusle kouus! TIT COSAMHIIOT ¢ MeTHEIME COEAMHHUTELHBIMH IIPOBOJAMH.
Mecra coennHenns (CKpyTKY) CBOGOTHBIX koHIOB TII ¢ MemHEIMU coenuHUTEILHBIMY IIPOBOJIAMH II0-
MEIIAIOT B IPOOHPKH, 3a0IHEHHbIE TPaHC(HOPMATOPHEIM MACIIOM, KOTOPBIE IIOTPY’KaKoT B cocyd JIbro-
apa ¢ JIb10-BOAAHOK cMechio. Temmeparypy B cocyne /Ibfoapa KOHTPOIHPYIOT 110 TEPMOMETDY ¢ npeje-
JIOM ZI0ITyCKaeMO# a0CoIIOTHOM morperHocTH He Gomee 0,05 °C.

5.4.4.1 B paGoyem mpocTpancTBe (B 30HE PaBHOMEPHOTO PAacCIIpeieNieHus TeMIIEPATypsl) HeYn
YCTaHABIWBAIOT HUKEJIEBHIH GJI0K.

5.4.4.2 Tlomemarot noBepsieMbIi [aTYHK U STATIOHHBIH TEPMOSIEKTPHYECKUH Peobpa3oBaTells B
KaHaJIbI HUKEIEBOIro OJI0Ka.

5.4.5 B cooTBeTCcTBHH ¢ OKCILTyaTallHOHHOH NOKYMEHTallHeH yCTaHABIMBAIOT HA KPHOCTATE, Tep-
MocTaTe, B KamuOpaTope HilH B meun TEMIIEPATYPHYIO TOUKY.

5.4.6 Tlocime ycTaHOBIEHHS 3amaHHOIN TEMIICPATYPBI ¥ YCTAHOBJIEHHS TEIIOBOIO DPABHOBECHS
MEXKY STAllOHHBIM TEPMOMETPOM, JATYHKOM H TEPMOCTaTUPYIOMIEH Cpenot (CTabMIM3AIHS TOKA3aHHI
STAJIOHHOr0 TEPMOMETPA M JIATYHKA) CHAMAIOT He MeHee 10 moxasammii (B Teuenue 10 MunyT) TeMIepa-
TYPBI STATIOHHOTO TEPMOMETpA ty, HHAMIHPYEMOH HA JHCIUIee H3MEPHTETbHOro mpubopa, uudposoro
BBIXOJIHOTO CHIHaNa (t; ) ¢ Aucres kommyHuKartopa, IIK mmi co Berpoennoro UH/IMKATOpa NaT4yHKa
TEMIIEPATYphl, aHATOTOBOTO curHaia (Iyyy i) IOBEPAEMOT0 AaTYHKa NPH IOMOIIH IPEIH3HOHHOIo H3Me-
PHTENs MOCTOSIHHOIO TOKA.

3HaueHHe TeMmepaTypsi, COOTBETCTBYIOIIEE H3MEPEHHOMY aHANOrOBOMY BBIXOXHOMY CUTHAJTY
Lseix i PACCUMTHIBAIOT 110 bopmyne:

[ bIX, _[ in
tr’a = ; = [m x([max _tmin)_i-tmirﬂ (1)
max ~ * min

T71€ Ly i — 3HAYEHHE BEIXOMHOTO ToKa, COOTBETCTBYIOIIEE H3MEPAEMOH TeMIlepaType, MA;
Imin 5 Imax — HEDKHEI 1 BepxHmit [IPECTIBI NHaNa30Ha H3MEPEHHH BEIXOAHOTO TOKa, MA;
Umin, tmax — HIDKHMH W BEpXHHUI Tpenersr, COOTBETCTBEHHO, JHaNa30Ha U3MEPEHHUH, COTIIACHO
3akazy, °C.
5.4.7 Oneparmu no 5.4.5, 5.4.6 HOBTOPHTE TS OCTAJIBHBIX TEMIIEPATYPHBIX TOYEK, HAXOMAIIHXCS
B HHTEPBAJIC N3MEPAEMBIX TEMIIEPATYDP MOBEPAEMOTO JATUHKA,
5.4.8 OcHoBHYIO abCOJIOTHYIO MOrPeIIHOCTh JaTYHKA BBIYHCIISIOT 110 hopmyiam:
= U1 MU(POBOTO BEIXOJHOIO CHTHAA

Aol = fin — td, °C | )
= JJId aHaJIOrOBOrQ BBIXOOHOI'O CUrHaja
Aga = tia — 1d, °C 3)

Jlns pacyera ocHoBHOM TIOTPEIIHOCTH HCIOJIB3YIOTCS YCPEAHEHHBIE 3HAYCHHS HU3MEPEHHBIX BbI-
XOIHBIX CHTHAJIOB.

Ilpumeuanue - Ecam natamk paboTaeT ToIBKO ¢ IH(QPOBEIM BBIXOAHBIM CHTHAJIOM, IIPH ITOBEpKe
AOIIYCKACTCA ONPENETIATH OCHOBHYIO abCONIFOTHYIO TIOrPEIHOCTE IH(POBOTo CHrHANA M0 hopMyIte 21
Ilpu sToM monyyennas IOTPEIIHOCTE CPABHUBAETCS C JOIYCKAEMON OCHOBHOMN HOTPEUIHOCTRIO HU(PO-
BOT'O CHTHajIa JaTYMKA, a B CBHETEILCTRE O TIOBEPKE U (UJIH) B IACIIOPTE JejiaeTcs COOTBETCTBYIOIIAN
3allHCh O NPOBEJCHUHU IIPOBEPKH TOIBKO MOTPEMIHOCTH UU(PPOBOro CHrHaA.

Pesynprarer usmepenuii sanocsr s TIPOTOKOQIT ITPOH3BOTBHON (HOPMBEL.

5.4.9 Natuux cyuraeTcs BBIICPIKABIINM HCIBITAHHUE, €CIIH 3HAYEHHE OCHOBHOI [IOTPELIHOCTH B
KXIOH MpoBepseMol Touke He [PEBLIMIACT 3HAYCHHH, YKa3aHHBIX B TEXHUYECKOH HOKYMEHTallMH Ha
JAaTYUKH TEMIIEepPaTyphl.



5.4.10 B cimywae, ecmu gatumk ¢ YD tama Pt100 ¢ HHIUBATYaIBHON CTATHYECKON XapaKTepHCTH-
KoH npeobpasoBanus (MCX) me YAOBTETBOPSET TPEOOBAHKMAM IO NMPELEILHO JOMYCKAeMOM OCHOBHOI
abCOMIOTHOH MOTPELIHOCTH, TO IO COrTIACOBAHMIO ¢ 3aKA3TUKOM IPOBOJAT IEPErPALYHPOBKY JaTIUKA.

I1pu neperpamyuposke narauka npoBoxsT CIIEIYIOIHE OTIEPALHH:

1) UsenekaroT nameputemsuyo BCTABKY M3 JaTYHKa TEMIEpaTypel. [ 3TOro HeoGXOmUMO OT-
KIFOMHATE NIPOBOJIa CEHCOPHOM YacTH OT KIIeMM Ipeofpa3oBarens u BBIKPYTHTh TEPMOBCTAaBKY U3 Pe3b-
00BOro coeMHEHNS ¢ KOPITYCOM NaTYHKa TEMIIEPATYPEL.

2) OcyimecTBasI0T KaMGPOBKY H3MEPHUTEIIBHOH BCTAaBKM Ha TPeOyeMOM JHAlla30He TEMIIEPATyp 1
BBIMUC/IAIOT KO3 duimentr Kamwtennapa - Ban Jlr03eHA B COOTBETCTBHH ¢ [Ipunoxennem A I'OCT
8.461-2009 «I'CH. Tepmonpeobpasosatenu conporusienus us IUTaTHHBI, MEAW U HUKeId. Meroauka
TIOBEPKH».

3) Janee HeoOXOIHNMO CKAayaTh u YCTaHOBHTE IOcneaHHe Bepcun Oubaumorex DD wmm DTM Ha
Aatauke Temiepatypsl TMT142R umi TMT162R B 3aBHCHMOCTH OT THIIA HCIIO0JIE3yeMOro 06opynoBa-
HHs (Harmpumep, HART-kommyHuKaTOp min HART-monem) u nporpammeoro 00ecIedeH s, HCIONb3YS
CCBUIKH:

DTM: https://portal.endress.com/webdown]oad/FieldCareDownloadGui/
DD: http://www.ru.endress.com/ru/download
Ipu sTom HEOGXOTMMO OCYIIECTBUTE TOMCK IO THITy aT9uKa TeMIIepaTypel, Hanpumep, TMT142R.

4) YcTaHaBIHBAIOT COSTHHEHN’E C NATIHKOM TEMIIEPATYPEL, BOATH B MEHIO NIpHOOpa.

5) IIpoBepstor  macTtpoiiky npeo0dpasoBaTens  HAa  THI — BXOJHOTO  CHIHANA:

- Amas TMTI42R: Sensor -> Value Sensor -> Sensor type -> Callendar Van-Dusen

- st TMTI162R: Sensor 1 -> Value Sensor ] -> Sensor type S1 -> Callendar Van-Dusen

Ilpu wmcrmonesosanuu agoitmoro AYBCTBHTENBHOTO sneMenTa Pt100 B nardumke Temmepatypsr
TMTI162R, ueobxomumo TIPOBCPHTE aHAJIOTHYHYIO HACTPOHKY BTOPOro KaHaia npeodpa3oBares:
Sensor 2 -> Value Sensor 2 -> Sensor type S2 -> Callendar Van-Dusen

6) Brocar HoBble K03 HIIHEHTE Kannennapa - san Jlrozena B COOTBETCTBYIOIINE pa3/eibl Me-
HIO IATIUKOB TEMIIEPATYpPEL, COXPAHUTh HACTPOMKH:

- anst TMT142R: Sensor -> Special linearization 1

- anst TMT162R: Sensor 1 -> Special linearization 1

IIpu wmcnons3oBanmm nBoiHOrO IYBCTBHTEIBHOIO 3yeMeHTa Pt100 B martumke TEMIIEPaTYpPEI
TMT162R, Heob6xomumo BBeCTH xosdpdunmentsr KB s Broporo kanana npeoOpazoBareis:

Sensor 2 -> Special linearization 2.

7) Ionxmoyatot M3MCPHUTEIBHYIO BCTABKY K 3NEKTPOHHKE MpuOOpa (BHOBb cobparh maT4uK TeM-

NePaTypel) U OCYIIECTBIISIOT [IOBTOPHYIO TOBEPKY NAaTYMKa TEMIEPATYpHI IO n..5.4.1-54.3, 54.5-
5.4.9.



6 Odopmienne pesyrbTaTos nosepku (M3menennas penakums, H3m.Nel)

6.1 IlonoskuTeNbHbIE Pe3yIbTATH TePBHYHOMN TNOBEPKH OQOPMIIAIOT 3alHCHI0 B MACHOPTE, Y/I0-
CTOBEPEHHOMN NOANMCHIO MOBEPUTEISI M HAHECEHHUEM 3HAKA IIOBEPKH WJIH BBIJAIOT CBUAETEILCTBO O II0-
BEPKE IIO yCTAHOBIEHHOH (OpME B COOTBETCTBHH C NPHKA30M Munnpomrtopra Poccuu ot 02 mrons
2015 r. Ne 1815 «O6 yTtRepskacHuu [lopsinka npoBeeHns TOBEPKH CPECTB U3MEpEHUH, TpeboBanus K
3HaKy ITOBCPKH U CONEPIKAHHUIO CBHIETCIIECTBA O TIOBEPKE .

6.2 IlonoxuTeNnbHbIE Pe3yILTATE! HEPHOLHYECKOIR TIOBEPKH 0DOPMILIIOT BhIga4ell CBHAETENBCTBA
O IIOBEPKE 110 yCTAHOBICHHOH (hOPME B COOTBETCTBHE C MPHUKA30M Munnpomropra Poccuu ot 02 mons
2015 r. Ne 1815 «O6 yTBeprkneHun Ilopsinka npoBeneHus MOBEPKH CPenCTB U3MEpEeHHH, TpeboBanus K
3HAKY TIOBEPKH M CONEPIKAHHIO CBUAETEIIBCTBA O MIOBEPKEY.

6.3 Tlpu oTpHUATENBHBIX pe3yibTaTax TIOBEPKH CPEICTBO M3MEPEHUH K JalbHEHIIeMy NpuMeHe-
HHIO HE NIOMYCKAKOT, CBUACTEIBCTBO O NMOBEPKE AHHYIMUPYIOT H BHLIAIOT H3BEIIEHHE O HENPUTOTHOCTH C
YKasaHueM NPUIHH B COOTBETCTBHH ¢ [Ipukasom MunnpomTopra Poccun ot 02 moms 2015 r. Ne 1815

«O6 yrBepxnennn Ilopsaka mposeneHus IOBEPKH CPENCTB H3MEPCHHUH, TPeOOBAHMUS K 3HAKY ITOBEPKH ¥
COTIEPIKAHHIO CBUIETENBCTBA O [IOBEPKE .

Havansuux naGoparopun MO TEPMOMETPHH
@OI'VIT « BHUMMC » A.A. Urnaros




ITPUJIOKEHHUE A (M3menennas perakuus, H3m.Nel)

OCHOBHBIE METPOJIOTHYECKHE XAPAKTEPHCTHKH

L Ipenemsr nonyckaemoit ocHoBHOM [IOrpemHOCTH naT4uKoB Temneparypsl TMT142R, TMT162R(

Ay, °C) BBIMHCIAIOTCA 110 hopMyIte: A - :i\/ (A ) +(A,0) s

IIpenener gomyckaemoit 0cHOBHOI IIOrPEIIHOCTH NaTYMKOB TEMIIepATyphI TMT142C, TMT162C (

2 2 2
= +\/(Am) Q) +(Ay),
rc = MPCICTIBI TOIMYCKAEMOTO OTKIOHEHHS COMIPOTHBIICHHS OT HCX (B TeMIIepaTypHOM SKBHBAJIEH-

A yr» °C) BEIMMCISIOTCS 11O GopMyTTe: A

-A,
TE) IIB °Cs

- Ay - HPEIEIIBI IOMYCKAEMOTO OTKITOHEHHS T3/IC ot HCX (B Temmneparyprom 9KBHUBaJIeHTE) UD, °C;
- Ay - TIpEMIENBI T0MyCckaeMoit aGCoMOTHOR IIOIPEITHOCTH BHYTPEHHEH aBTOMaTHYECKOW KOMIIeHCa-
LHH TEMIIEPATypPhl CBOOOIHLIX

TMT162C (1

- Ay - TIpeenbl AOMyCKaeMoH OCHOBHOIM TIOTPCIIHOCTH M3MEPHTENBHOTO Npeobpasosarens (°C),
KOTOPBIE PaBHBI OTPEIIHOCTH A
cst 110 opmyne: A, = ir\/(Aﬂm)2 +(A,,)* (WIS aHATIOrOBOTO BHIXOAA), TIe

- A - IPEReNBI H0MycKaeMol OCHOBHOMN TOTPCITHOCTH aHaIoro-UKu(poBoro npeodpasosanus WI1;

- Ay - TIPEENBL I0IyCKAaeMOH OCHOBHOM NOTPEIIHOCTH LH(PO-AHATTOr0BOrO Ipeobpasoparws UIT;

@)

°C);

IMMOAKJIFOYEHHE HYBCTBUTEJIBHOTO 3JIEMEHTA K II

CH IO 3X MM 110 4X-IIPOBOIHEIM CXEMAM.

TIpH HCIIONTE30BAHUU JIATYUKOB C ONLHUEN MOBLHIIIEHHOH ToyHOCTH «advanced electronicsy.

4
Wt snavenne H3MEpsAeMOoH Temmepatypsl (°C).

(5)

) nipu menonbzosanmy U3 ¢ 4-x IIPOBOTHOM CXEMOU IO KITIOUeHHS,

Tun HCX | Tuanmason | Mumn- | Ilpegernss Aomyckaemoro otkione- | IIpenensr nomyckaemoit
(oGo3Have- [W3MepeHHit| MaTHHBLI Hus conpotusiaerus (T3/C) ot OCHOBHOM IIOIPEITHOCTH
HHE MOJIe- | TeMIIepa- | HHTEpBall HCX UIT, Ay
¥ jaTan- | Typel, °C | m3Mepe- | (B TeMIepaTypHOM OKBHBAJIEHTE) Ayn» °C | Apun, % (ot
Ka) Huit, °C | YD (B 3aBHCHMOCTH OT KJ1acca J0- HATIA30HA
nycka), Arc, °C H3MEpeHHiA)
+0,05% i 0,1
Pt100 @ (c UCX ¢ymxuun KBJI +0,1® sdion
(TMT142R) B quanasose ot -60 xo +200 °C); | yumm +0,2 ’
Ot -196 Kinace A: +(0,15 + 0,002-]¢))
10 +600 10 (B muarrasone ot -100 mo +450 °C);
) kmace AA: £(0,1 +0,0017-[¢) 07
P00 (B mmanasone ot -50 o +250 °C); (0,072 + +0,03
(TMT162R) inace B: £(0,30 + 0,005-) | 0-:00006-)
(B muanasone ot -196 10 +600 °C)
3 knace 1: £1,5 (ot -40 mo +375 °C), | +0,25 @ 40,02
(TMT142C) | Ot -40 50 +0,004 ¢ (cB. +375 mo +750 Ch unu +0,5 ’
J Jo +750 kacc 2: £2.5 (ot -40 g0 +333 °C), +(0,28 + £0.073
(TMT162C) +0,00757 (cB. +333 g0 +750 °C) 0,00005t) ’
K Kkrmace 1: £1,5 (ot -40 o +375 °C), | +0,25 @ 10.02
(TMT142C) | Ot -40 50 +0,004-¢ (cB. +375 go +1000 C); win =0,5 ’
K a0 +1100 Kiace 2: £2,5 (ot -40 no +333°C), +(0,36 +
(TMT162C) +0,0075-7 (cB. +333 70 +1100°C) | 000005ty |  *0-03
[Tpumeyanms:

(x0mOIHBIX) KOHIIOB TepMONape! JaTYHKOB Temrepatypsl TMT142C,

aqn (1 oOMeHa JaHHBIME 110 HART-npoToxoiny) uix BelYmCIsSeT-

peoGpa3013aTemo H3MEPHUTETIBHOMY OCYINECTBIISIET-




