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HacTosamad MeToIUKa TIOBEPKH PACTIPOCTPAHAETCH HA TepMonpeobpasopaTel

conporurnenng TCII-1098, TCIT-1098K 1, TCTI-1098K2, TCM-1098, TCM-1098K (p nanemefimen:

TepMmoupeodpasoBaTent conpotaenentd - TC), npeanasHaYSHHEIS I HAMSDEHNA TeMIIEPATYP U

pasmocTell TeMOSPATYP B pa3EYgHEX OTpAcHaxX HAPOLHOTO X03gHCTEA.

MeXmopepoaHENH HATCPRAN 00AZATCTRHON TOCYJAPCTEEHHOH NEPHOHYSCKOM TOBEPKH -

qeThipe TOJIA.

1 Onmepaiyy moseprn

1.1 Ilpu npoBeneHHy DOEEPEH JONKHEL BRIIONHATRCH ONCPalyH, yKazaHARIE & TaDIHIIE

Tabmaua 1

HauMenopauye OLepduuy

- _Ht}h;l;p -ﬂ}’HK'l'a

U643aTeTRHOCTE LPOKCTICHR —|

METOIHRKH QIICPAITHH MTOBEREE
LOBEPKA epBHYHAaN LEDH R HHECKUN
BHeluHHH ocMOTp 3.1 Ha Ha
OnpoGosanme 5.2 Ja Ja
OupenelieHHe 3IeKTPHYSCKOTO 33 La Het
CONPOTHRICHAA HIOTATIHH
(Ompenenenne METPONOTHYCCKHX 5.4 Ha Ha
xapaxreppctik TC

Ilpumeuanse- IIpy HOLYHEHHH OTPHIATENRHBIX PEIYIRTATOR TIPH TPOREAEHH Y NTGOOH

omepaLHiy, noeepka npekpan@ercd ¥ TC Hpakyerca.
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2 CPEJICTRA TIOBEPKH

[Ipy npoBeneHny NOBEPKY AOMAKHB! IPHMEHATRCA CPEACTRA NOBEPKH, NPUBENEHHLIE B
Tabanne 2.

Tabnuua 2. Tlepeters 0GopyNOBAHMA, PEKOMEHAYEMOTO IS HCTIBTTAHWIT,

Howmep | Haumenoranuwe ofpa3iiororo wiu ncnomoram.ﬂhﬁom cpeﬂmua H3MEPEHHA
NYHKTA | A7 NOBEPKH, HOMED TOKYMEHTA, PerlaMeHT HPyowero Tex. TpeboBaHua K
METO- | CPENCTBY, PASPAM N0 rOCYIAPCTBEHHON TIOBEPOUHON CXEME, METPONIOIHHECKHUE,
OHKH | OCHOBHBIE TEXHUHECKHE XapakTepHeTHRR

5.2 Amnepsoasrommerp B7-65, TV P 14559587.038-97 xn.0,1

53 Meraommerp E6-22, YITISI 411212002 TO, ockoBsas norpesoets + 2,5 % |
54 - |Komnbiorepuas usmepurensnas cucrema KHC AK-6.25
“COCHA-TEPMOQ?, k. 0.025;

TepmocTatr Hynesoit TH-12 (Touka 0°C, CKO=0.02°C);

Tepmoctat naposeii T11-5 (Touka 100°C, CKO= 0.03°C),

obpasioseii repmomerp conporuenenns ITTC-10 Il-ro paspsana (awanazol
mmeperns ot ¢ go 200°C);

obpa3uosas KaTynka conpoTueiers L-ro paspsta P331 conporusnenuen
10 Om. !

[pumeuanue- JIOMyCKAeTCs TIPEMEHSTE IPYTHe 0OPa3OBhe CPeCTRA H3MEPEHHNS |

VAOBJCTBOPAKIINE N0 TOUHOCTH.
3 TPEEOBAHHA TEXHUKM BE30IIACHOCTH

3.1 TC oomKHE COOTBETCTBOBATE TpeloBaHASM De30TacHOCTH, YCTEHOBICHHLIM

IOCT 12.2 007 mo knacey samyrot JI1 Cnenpaneree Tpebopanus mo Ge30MacTHOCTH He

NPETHABNAKITCA,
|
4 YCHDBHH ﬁUBEPKH W [IOJINOTOBKA K HEH
) )
% 4.1 llpy NpoBeIRHHA HCCENOBAHIH JOITKHE coOMOaaTees CIETYKIIHE YCIOBIA:
; - TEMOEPATYpPa OKPYAKAKICH Cpemtl _ (20+5)°C
_ jﬂ‘? - OTHOCHTENLHAS B...'Ia}KHﬂII:Th He Donee 80% ;
X aTMocepHoc nasneHne ——— 84,0 - 106,7 klla (630 - 800 mm pr.c1)
‘:‘;’::m:: GECTIEYHTD BLIAEPHKY N0 BAWRHHEM OKPYRAIOINEH cpensl oOpasLoBLIX CPEaCcTs

Ty . "
’{':‘:';//p: meptgﬁ? OMILIEKTA CPENICTE HIMEPEHUH HE MEHEE 00 MHHYT 40 HA4AIA U3MEPEHHH,
) 0T HELY .
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5 MMPOBEJIEHHME ITOBEPKIA

5.1 BEemHAR ocMOTD
IIpx npoBEENeHEH BHEINHETO OCMOTPE JI0DKHO ObITH VCTAHOBIGHO COOTBETCTBHE
TC cnenyrompm TpeGOBaK AAM:
3ALHTHEN APMATYPE , BLIBOAMMBIC DPOBONHEKH TC He HOMEKHBI HMETh BHIMMBIX
paspymeni; '
— MOBEPXHOCTE 381HTHOH apMATYPEL HE JOMKHA OBITE SArpAIHEHHOIH,
- wamnuue v TC uérkolt MaprupoBkn.

Ilpu HapyIeHHH BullIenpHBeacHHEX Tpebobanmi T K noBepke He HONYCKATCH.

5.2 Onpoboeatue.
Tlfm MPOREneHHH onpoBOBAHUS HIMEPMOTCA OMMETPOM COTIpOTHRNEHHe Kaxaoro w3 TC
mexay Boiopgamu 1-2 u 3-4, Ilokasanna oMMETpa AO/DKHE HAXOIHUTECA B NIPCIC/Iax

(1.05+1.15)xRuow OM, UTO CBHIETENBCTBYET O UENOCTHOCTH 3NeKTpuueckux uenei TC.

3.3 IlpoBepKa 3MEKTPHYECKOTO COMPOTHRNEHMA HIOIALHH,

TTpoRepKY IMEKTPHUECKOTO COTPOTHRASHIMA HMIQNAIMHE TIPOROANTE METAOMMETPOM TTRH
HCNBITaTeIbHOM HAMpxcHHA 100B nocTOSHHEOrC TOKA MERIY 3aHTHOH 0b0nOUKOiH
CONPOTHBICHHA H BEIBOOAMH TC. 3naucHue Cﬂﬂlp{ﬂ‘HHJ'[CHHH HIOHOAINHH OIIPEOEIAnT Kak'
cpenHee apudMETHIECKOS ABYX H3MEPEHHI pasHOil nomApHOCTH. '

TC cuATaloTCA BHIICPIKABIIHMH HCTIBITAHHA, ©C/IH 3HAUCHHC COTPOTHBIICHHS
COOTBETCTBYIOT TPeOoBaHNAM !

He meree 100 MOwm- nips TemmepaType (25+10) °C 1 OTHOCHTeNBHON BIAXKHOCTH He Gomee

80%.
5.4 OnpeneneHHe METPOTOMHYECKIY Bc_apmepucmx TC.
:‘)I 5 4 1 Ompenenenne conpoturnerns TC mpu remneparype 0 °C.
Z TepmocTaT AN BOCTIPOH3IBENECHHA TEMNIEPATYPE! ILIABICHHA /b8 J0/KEH ObiTh

3ATNONHEH CMEChI0 MENKO ApoOIEHHOro IbJa 1 oxnaxaenHoli Boast. Jlea nomwken ObrTh

m
:KE TIPMIOTOBJICH M3 NUCTIUIIMPOBAHHONM BOIL!, VBIAKHEE M VILIOTHEH BO BCEH Macce, YTODH B
CMECH NibIa 1 BoZbl He ObLT0 my3kipeif Bo3myxa. Onpenenenne conpoTusnerus TC npu

TﬂMI‘It:pﬂ.’I"ulpC IIAB/ICHHA 1bJd NOJLKHO BBITOVIHATECA NOCJC YCTAHOBACHHA COCTOAHHA

'~.

57 boo »r-ajsﬂm

I\ AqpyaeaTatin B ':'J
o, |-|||“,’:) ol rh
W /

4“,1‘?-
J,..ﬁ'ﬁ"r

Jucr 4



nomkeH ObITh Takum, wrolu Beimessiemas TC mMowsocTs Gbiia e Gosee 0,1 mBT, cornacho

Tabmaust 3.
Tabnuma 3
HOMHHATBHOE 3HA1ERHE COMPOTHENEHHA, OM 100 l 500 1000
3HAYCHIC UIMCPHTCIBHOIO TOKE, MA 1.0 0.5 0,2

CepHs H3IMEPSHHHA NOTKHA CONEPXATE HE MEHEE 4 OTCHETOB IIDH OTKIIOHSHHH PE3YNBLTATOB

MERY OTAEABHEIMH oTcHeTamn He Gonee  0.003 %. Cpempee apEMeTHYECKOE 3HAYEHHE
pesvneTaToR m3mepeHuit R, Tex 3aHecTn B npotoxon mo dopme npunokeHus A B
TIEPECUHTATS ero Ha Ry, NpHHEAB 3HaUeHHE TEMNEPATYPH B TepMocTaTe pagHeim (.01 °C.

Otenonenne conporuenenya TC opr O °C ot nomumansiioro auadenns ( 100, 500,

1000 On gast TCTT w1 100 Om anst TCM ) ne qomkHO NPEBLITATE 3HAYESHHNA, YKA3aHARIX B

Tabmvme 4.
Tabauua 4
Honyckaemoe OTKNOHEHHE OT HOMHHABHOIO 3HAYEHHA COMPOTHBIEHHS
Tun TC npu 0°C, %, Ans KNaccoB AOMycka
A ' B C
TCI1 0.05 0.1 02
TCM - 0.1 0.2

-ln\L

o
% ,
fj “f Hopme anwnnoil }

-1

5.4.2 Onpepenenne conporienerna TC npu 100 °C

Onpenenmrs conporusnenue TC npu TeMnepaType KHNCHHA BOZEL. T:pmdcrar ik}
BOCIPOHIBENSHHA TOYKH KHIIEHHA BOOBI OUIEEH OEITH 3AIOIHEH II,]ICTH.II.IIH]JDBE.HHDE BDJID'[:I H
MOMENEH HA PACCTOAHMH HE MéHee | M OT M3IMEPWUTENBHAOTO MyNbTa MTOBEPOUHOH VCTAHOBKH.

Ilpu npoeepeHny n3mepeHni HeoO0x0aMMO 00ECTIEHNTE OAHHAKOBYIO IIVOHHY IOIPYKEHH:H

ofipaznoBora TepMOMETNA H NMoBepaeMeIXx Tepmonpeobpasosareneit. Onpenencrume

CONPOTHBIIEHHA TepMONPeoDpa3oBaTe/lei NPy TEMUSPATYPE KHIIEHHS BOIL TOIKHO
BRITIOTHATLCA MOCIE YCTAHOBNSHHS COCTOAHUA TEIUIOBOrO DABHOBECHA MEXKIY
TepmonpeodpazoBaTeNIMH H HACHIEHHBIME napam KuTsimeit rosiel. TeMmepaTypa napoe
KMTIATIEH BOMET MOMKHA MAMEPATRCA OOPAITIOBEIM TEPMOMETNOM ¢ TIOTPELTHOCTRIO He Sonee
0,04 °C. Bpems Bruiep:xkH TepmoupeoOpasosare/ el B NapOBOM TEPMOCTATE IIPH TEMIICPATYPE

Nbl IDIDKHO DEITE HE MeHee 30 MuH.
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Cepua u3mMepeHnii JOKHA COTEPHATH HE MEHEE 4 OTCHETOB MPH OTKIOHEHWHA
Pe3YJILTATOB MEXTy OTAE/IbHBIMH orcyeraMu He Bomee 0,003%. Cpenree apudmerimieckoe
3Ha4YEeHHE Pe3yILTATOR Ry Tek. Wa3Mepenwil 3aHecTH B npoTexon no HopMe OpuicKeHus A

1 nepecuntars ero Ha Rygp mo TOCT 8.461

5.4.3 OnpeznencHue OTHOIIEHAN G{}Tlp.UTHB.IlﬁHHE TC npu 0°C x CONPOTUBIEHHIO NPH
100 °C (W10}
BEUHCIHTS OTHOIIEHHE Wigp conpoThsnenns npu 100 °C x conporusnenuo npu 0 °C.

Benuauna Wiy JOMKHA COOTBETCTROBATL 3HAYMSHUAM, NPUBEACHHBIM B Tabnmme 5.

Tabnuua 5
: HomunansHoe Haumensinee
Tun TC Knacc nqomycxa 3HaYeHHEe Wig AOIYCKAEMOE SHAYEHHE
Wioo
A 1.3850 1.3845
. : 1.3910 1.3905
TCII B 1.3850 1.3840
1.3910 1.3900
C 1.3850 1.3835
13910 1.3895
TCM B 1.4280 1.4270
C 1.4280 1.4260

TIpumvedanne: HauOonbmee 3Ha4eHe Wige HE OrpaHHHBAETCH,

6 OBPABOTKA PE3YJIbTATOB H3IMEPEHIA

6.1 Jna map TC tuma TCII-1098K1, TCII-1098K2, TCM-1098K enpenenaercs ;
NOTPELTHOCTE HIMEPEHHS PA3HOCTH TEMITEPATYP N0 OTKNOHEHHK akTHueckol paaﬂnmi
' COTIPOTHMBAEHMH «ropayeron u «xonoasoro» TC OT pa3HOCTH CTAHIAPTHLIX 3HAYEHHH :
. COTIPOTHRNIEHHS JINA 33AaHHEIX 3HAYSHHA TeMIMTEpaTYpPEL.
6.2 OTHOCHTENBHAA IOrPEIHOCTE H3MepeHns pasHocTH TemnepaTyp AT=Tr-Tx napoit
TC seruciserca no gopMyne: '
OT=((Rir -- Btx)/(Ritr — Bttx) — 1)x100%,

rae Rir - aeficBHTENbHOE pacdernoe 3HaueHne conporusnenns «ropauaero» TC mpr T=Tr;

| MHB. Ne3

Rix — RefiCTBHTENLEHOE PACUETHOE SHAUESHHE CONPOTHBNEHNA «xonoaHoroy TC mpu T=Tx;

2
o] AOLVMEETIIHE 1 Fy
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6.2.1 HeAcTBHTENbHBIE PACUETHBIE 3HAUeHNA Rtr , Rix BhraucnsoTes mo popmyiam:
Rtr=Ry XWir(Tr)= Ry, x(1+Aarx Tr+Bx Tr);
RnFRu,me('Ix}% Rox(1+AmxxTx+BxTx?),
roe AIr, AIX - NefCTEMTENBHEIE PAcHeTHEIE IHAUEHHS THHEHLX xoabduuuerTos
HMHTCPIONALHOHHEIX YPaBHEHHH «ropa4ero» H «xonogHoro» TC, onpenensemMeie no
NONY4EHERIM B 11.5.4.3 neidcTRUTeNbHBM 3HaTeHHAM Wigat' H W geax no ¢opmynam:
Anr=( Wigonr - 1= Bx Tr? ) T,
Amc=( Wmx - 1- Bx Tx” )/ Tx;
rae T = 100°C, a 3HaueHHe KBAAPATHYHOIO .macpq:lnuuema WHTEPIONALHOHHONO YPaBHEHHSA
TCRB beperca u3 'OCT €551,

6.2.2 Cranjiaprbie suaqenna Ritr , Rttx nopu Temnepatype T BEMHCAAIOTCS 10
topmyne:
RU=Ryon? Wi Ryopg(1+AXT+BxT2),
rae A, B — crannaprasie ko3dduunerETs HETEpnongurorHoro ypaesedns TC mo I'OCT 6651,
npuBe/ieHHEIe B Tabmuie 6, |

Rione — HOMHHANBHOC 3HAYCHHE conpoTusneHua TC npu 0°C,

Tabmiia 6
Ten TC HominansHoe 3HaueHna CTAHJAPTHEIX KOo3(hhHUMEHTOR
sHageHHe Wiy HETCPOOMALHOHHONO YPasHCHAA
A, x10° 1°C "B, x107 1/°C*
TCII 1.3830 3. 9083 -5,7750
1.3910 3,06868 -5.8677
TCM 1,4280 428 N

6.3 OTHOCHTENEHAA OCHOBHAA MOrPEIIHOCTE HIMEPEHHS PA3HOCTH TEMIIEPATYD,

nosepsemiix TC, QOIDKHEE COOTBETCTBOBATL 3HAYEHHAM NOTPEINHOCTH, YKA3aHHbIM B Ta0muue 7.

Tabnuua 7
3nagenus JomycruMoe 3Ha%eHRe OCHOBHOH IIOTPEITHOCTH
TeMIepaTypsl, “C H3MEpEHHA pasHeeTH TemnepaTyp Tr-Tx, = %
Tr Tx TCII-1098K1 TCIT-1098K2 TCM-1098K
45 40 12 .2 2
o5 55 0.6 1 1
150 70 0,3 0.5 0.5

OpaboTaHHEIC PE3VABTATHI SAHOCATCSE B TAOIHLY XapAKTCPHCTHK KOMILTEKTA

asoBaTefieldl Opuioxennd A,

Jlaer
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6.5 Tlpu mporeneHVA NePHONNHISCKON MOBEPKH NONYCKASTCH IIPOBCANTE (IPOBEPKY Ha
cooreercTaie TC xnaccy nomycka mo I'OCT 8.461, a npoBepky OTHOCHTENBHOMN MOTPEIIHOCTH
HIMEDEHHA PAHOCTH TEMTIEPATYP HA COOTBeTCTEME TpeQopanuam 11.6.3 NO NOrpewWHOCTH

COTIACOBAHKHA MAPhI B KOHTPONBHEIX TOYKaX (paccornacoBaHye He TOMKHO TipesbimaTs 0.1°C).

7 O@OPMJIEHHE PEIVJILTATOB ITOBEPKH

7.1 Peaynsrars mosepku opopMIsiOTes MpoTOKOIoM 1o Gopme npunmreHns A, B.
TMonosuTeNEHEIE PE3VIBTATEL NOBENKH ODOPMIAIOTCA CBHISTENIECTBOM VCTAHORNEHHOIH -
(popmet, cornacuo npuuoxenns B CTh 8003-93,

7.2 Tlpu oTpHUATEEHOM pe3yNbTATE IOBEPKH B IKCTUTYTALHOHHON JOKYMEHTALMEK
AEIAETCA MOMETKA 0 HemPUroAHooTH TC K IKCILIyaTALMH, AHHYIHPYETCA CBHAETENECTEO,
racHTCA OTTHCK NOBEePHTENbHOTO KieliMa. ObopmMiserca H3pemeHne o HenparogsocT TC ¢

yra3anneM NOpEIHA, cormacHo npunoxketus I CTh 8003-93 | TC pemonTy He MOANEKAT.
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ITporokon

Tipuroxenne A

{obmarensHoe)

NOBEPKH KOMIUIEKTa TepMotipeobpazorareneii CONPOTHBNEHMS THIA

TCIT-1098K1, TCII-1098K2, TCM-1098K

1 3aponckoii (perucTpaionrAsi) HoMep «ropsuero» TC
2 3aponckol (peruerpannonnsii) HoMep «xonogaeron TC

3 Tun TC

4 HomuHaneHOE 3HaqeHne conpoTHBieHas TC npu °C

SHCX TC -

6 Knacc nonycka TC mo I'OCT 6651 (A, E,f_ )

7 [IpHHATIEKHT

§ HavmeHOBaHEES NOBEPOHHOH YCTAHOBKH
9 OTHOCHTENBHAS MOTPEMINOCTE NOBEPONHOH YeTaHOBKH, %
10 Temneparypa B HAPOBOM TepMOCTATE, “C

Tabiuia xapaxTepUCTHR TepMoTpeobpasoBaTeneii CONpOTHBIEHNT

TC RTTB Ro Ri R Ro- Ron A Wi Wiooe |
Om One Om Om Om - Oum W10 aon
I'ap. |
Xa,

TC COOTBETCTBYIOT KJIacCy '

Tabnuua XapaxTepHCTHK KOMILIEKTa TepMonpeobpasonaTenedi CONPOTHBICHHS

HonycTuMoe 3HACHHE DaKTHHECKOE SHAHEHNE
3HaqeHHA TeMIePATYPLI OCHOBHOM NOrpewHOCTH OCHOBHOH TIOrPeIIHOCTH
U3MEPEHHA PASHOCTH HIMEPCHHA Pa3HOCTH
- temmepatyp Tr-Tx, + % remmeparyp Tr-Tx, + %
Tr TX
45 40
-' o) 65 55
% 150 70
} . Komnmnexr coorsercrsyer HJT
(.
= I'oCyapCTREHHETH o .
o [IDBEPHTEIL i ledith it N pacurndiposka
' ' MOIITHCH -
19 i
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Tipunoxernue b
(oOmarensnoe)
IMpoToxon
NOBEPKH TEPMONPEUOPU3OBATEA CONPOTHB/ICHHA THIIA
TCII-1098, TCM-1098
1 3aponckoi (perHcrpanHoHHLI) Homep TC

2Tun TC

3 HomuransHoe 3Ha4erHe cormpotusnenns TC npn °C

4HCX TC

5 Knace gomyexa TC no l'GC“T 6651 (A, B, C)

6 IlpHHADNEKHT

7 HanmMcHOBaHHE TIOBCPOYHOH YCTAHOBKE

8 OrHOCHTENMEHAS IOTPENTHOCTE TIOBEPOTHON YCTAHOBKH, %6

9 Temnepatypa B napoEOM TépMocTaTe, °C

Tabnnia XapakTepHCTHK TepMONpPeoOpasoBaTens CONPOTHRIEHAS

Rrrs Ro Rt Riw |Ro-Rom| A | Wi | Wios
Om OM Om Om - On Om | W00 s
TC cooreercTayeT Knaccy
TocynapcTeeHHEIR
OBCPHUTCIIb OOANHCH pacuuppoBka
TIOITHCH
19 T.
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