AO
m HAYYHO-NMPOU3BOACTBEHHAA ®UPMA JIOTMKA

TEMNOCHETHYUKW JNIOT KA 1962

PykoBO4CTBO MO 3KCnyaTaumm
PAXT.421431.043 P

©

JOrMKA - TEXHONOrma nNPO®ECCUMOHANOB




© AO HII® JIOT'HKA, 2017

Temnocuerunku JIOTUKA 1962 co3maHbl akmuOHEPHBIM 00mIecTBOM "HaydHO-TIpOM3BOICTBEHHAS
¢upma "Jloruka" (AO HII® JIOTUKA).

UckmountenpHoe mpaBo AO HIT® JIOTUKA Ha nanHyr0 pa3paboTKy 3allUIacTCsl 3aKOHOM.

Bocmpomssenenue moosmvu criocodamu TeruiocdeTankoB JIOI' KA 1962 MokeT OCYIIeCTBISTHCS TONBKO 0
smrensuu AO HIT® JIOTUKA.

Pacnipoctpanenue, npuMeHeHre, BBO3, TIPEIUIOKEHNE K MPOAAXKE, MPOJaKa MM WHOE BBEACHHE B XO3sii-
CTBEHHBIN 000POT MITM XpaHEHUE C STOU IEThI0 HEMPAaBOMEPHO U3TOTOBIEHHBIX TEIIOCYETINKOB 3aIPEIIaeTCsl.

Mertonuka nosepku, paszaen 6, yreepxxieHa ®I'YIT “BHUNMC”.
Jluct yrBepxknenus PAXKI.421431.043 PO-JIY.

OtnenbHBIC M3MEHEHHS, CBSA3aHHBIE C NANTBHEHIITUM COBEPIICHCTBOBAHUEM TETUIOCYETINKOB, MOTYT OBIThH
HE OTpakKeHBI B HACTOSIIEM 1-M M3TaHUH PYKOBOJICTBA.

POCCHA, 190020, r. Cankr-IletepOypr, Ha6. OOBoxHOTrO KaHana, 150
Ten./dakc: (812) 2522940, 4452745; adm@logika.spb.ru; www.logika.spb.ru



TennocyeTtuymkm JIOTMKA 1962. PykoBoAcTBO MO 9KcnayaTauum

CopepxaHue
BBEICHHUE. ..ottt s 4
1 HABHAUCHIE ......eiviii it bbb s h e sb e bbb e b e sr e sb e nre s 4
B a1 ) S OO P PR UPTUPRRPRI 4
3 TEXHMUECCKIE JIAHHBIC ...ve.vververeesressesseessesseassessesseesseaseassessessesssesseessessesssesseasesssessessssssesseensensessssnessesnsens 5
3.1 DKCIUTYaTAIIHOHHBIE XAPAKTEPHCTHIKH «...veevvvesvreasreesreesseesseessnessnessseanseessesssssssssassessseessesssesssessnesnns 5
3.2 OYHKIUOHATBHBIE BOZMOMKHOCTH ...veureeureisrersirtasreasreesseesseessnessnessnesneessessnesssesssnsssneesneesseessesssnessns 6
3.3 JIMAMA30HBI HBMEPEHHI . ... eeiiuriririeiriereestee sttt sre e sreeseee s st r e re e nr e e nne e eee e e e e nne e nne e neeenene s 6
3.4 MeTPOTIOTHICCKUEC XAPAKTECPHCTIKHI . .vevvvvessreressresssreessssssssessssessssssesssessnsssesssessnsessssessnsessssessnses 6
R I 0 (5 Y1 074 (< ;T PP R PO 7
T YY) 1 2103 (0o TR PP ORI 8
S TIOATOTOBKA K PAGOTE ..vveiuveesveeteesseesuressreasseesseesseessesssssasseessesssesssssssseassesnsesssesssssssssasssanseesseesessessnsesnns 9
5.1 OOIIHE YKABAHHTS ... veeueerveteeseesteeseesteaseestesseasseaseassesseaseassesetassesbesseesae st eessesbeabeebesbeessesbesseeseesteensens 9
5.2 MOHTaX 3MEKTPHUECKUX HETICH ... vveuvieviesieesiiesiresire e e sr st ettt sre e nre e sme e s ne e neennes 9
5.3 MOHTAK OOODPYIIOBAHIS .....vvesvearesresteaseessesseassessesssessesseassesseaseessessessseaseessesreaseenesseessessessessesseensens 9
5.4 KOMITIEKCHAS TIPOBEPK ... ...e.uveeuveereesueesseesssessneasseasseessesasssasssasseasseessessssssssesssesssesssesssesssnsansesssenns 10
Y (011710 3 (0): 157 5) N / TR OP O PPRTRRPRTRN 10
6.1 OOLIIMIE TTOTIOMKEHYIS +vvvvvvvvvesesesssssssssssssssssssassssssssssssssssssssssssssssssssssssssssssssssnsssssssssnsnsnsnsnsssnsnsnsnnnsnnns 10
6.2 OTICPAIIIH TIOBEPKH ....uveenveeueeaueeateesteesseesssessseasseaseessesasssasseaseesseesseesssesssesssesnseessesssssssnsanseenseens 10
6.3 TIPOBEIIEHIE TTOBEPKTL. ... cc.vveuveesteeteesueesseesssessseasseeseessesaseeasseasseesseesbeesseesssesnseenseesseesssessneanneenseens 10
6.4 ODOPMIICHHE PEBYIIBTATOB .....e.verveesreresseessesseessesseaseessesseasseasesseessessessessessesssessessssnseseessessesnsesses 10
7 TPaHCTIOPTHPOBAHME F XPAHEHIIE ......veervvereressreasreasteessessseeasseasssasessseesseesssesssesssesssesssesssesssssansanseansenns 11

[Tpunoxxenne A OCHOBHBIE XapaKTEPUCTUKU TPEOOPAZOBATEIICH ......vvvvviairieieerieesieesiee s e eseee e 12



TennocyeTtuymkm JIOTMKA 1962. PykoBoAcTBO MO 9KcnayaTauum 4

BBeneHue

Hacrosiiiee pykoBOJCTBO MO AKCILTYaTAlUU MPEIHA3HAYCHO IS CIICITUATUCTOB, OCYIIECTBIISIONINX MOH-
TaX, 00cIyXuBaHue U OBepKy TerocuetynkoB JIOT KA 1962.

PyKOBOJICTBO COZEPIKUT CBEICHUSI O COCTaBE, TEXHHUCCKHX XapaKTePUCTUKAX M MOHTAKE TETUIOCUCTUH-
koB. OHO HE 3aMCHSICT HKCIUTYaTAIMOHHYIO JOKYMEHTAIIUI0 000pYI0BaHUs, BXOISAIIETO B COCTAB TEIIOCYET-
yurKoB. [Ipy MPOSKTUPOBAHUU U IKCIUTYaTAIUU CIICYET JOMOJIHUTEILHO MOJIb30BaThCs JOKYMEHTAIUEH, TI0-
CTaBIISIEMOH B KOMILJICKTE 3TOT0 000pyAoBaHus, a Takoke MU 2714-2002 "DHeprus TEIioBas U Macca TerIo-
HOCHTEJSI B CHCTEMAaX TEIJIOCHAOKEHHUs. MeToInKa BRITTOTHEHUS n3MepeHnii. OCHOBHBIE TTOJIOKEHH' .

[Tpumep 3amucH TEIUIOCUETINKA:

"Temnocuerunk JIOTUKA 1962-20-421234132, TV 4218-101-23041473-2016".

1 Ha3HadeHune

TemnocyeT4nky MpeAHa3HAUYEHBI AJIs1 M3MEPEHUS TEIIOBOM SHEPTUH, pacxoa, 00beMa, Macchl, TeMIlepa-
TYpHI U JaBlICHHUS BOABI U Mapa, TPAHCTIOPTUPYEMBIX IO TPyOONIpPOBOAaM, TEMIEpaTyphl OKPYKAIOLIETO BO3-
Iyxa, aTMOc(hepHOro JaBiIeHUS M PYTUX HapaMeTpOB KOHTPOIUPYEMON CPeabl.

2 CocTaB

B cocraB TemIocyeTYMKOB BXOASAT TEIIOBBIYMCIIUTEIHN, N3MEPUTENBHBIC a/IallTephl M Mpeodpa3oBaTenu’ pac-
XO0J1a, TEMIIepaTypbl, Pa3HOCTH JIABICHUH U JABICHUS, TUITEI KOTOPBIX IPUBEICHBI B Tadmme 2.1.

TerutocyeTanKy pa3IMvaroTCs, B 3aBUCHMOCTH OT 3aKa3a, KOJTMYECTBOM M COCTaBOM TEINIOOOMEHHBIX KOH-
TYPOB U YPOBHEM TOYHOCTH (KJIACCOM?) M3MEPUTENBHBIX KAHAJIOB TEIIOBOI SHEPIHH.

CrpykTypa 0003Ha4eHHS TEIUIOCUETIYNKOB NPHBE/IeHa Ha pucyHke 2.1.

Temnocueruuk JIOTUKA 1962-2 0-42 12 34 13 2/ XXXXXXXXX / XXXXXXXXX

Kop TermoBsraucanTes:

(Tabmuua 2.1)

Onucanus cie-
JTYFOIIINX TeTl-

Kox nzmepurensHoro J00OMEHHBIX
amanTepa: (Tabmuma 2.1) KOHTYpOB
Kox nmpeoGpasosatens pacxona Knacc n3mepurens-
B TIEPBOM TEIUIOOOMEHHOM KOH- HOTO KaHaja TerIo-
Type (Tabmuma 2.1) BOI SHEPTUH B Nep-
BOM TETJIOOOMEHHOM
Koz npeo6pasoBarens pasHOCTH Kontype: 1, 2,3
JIaBJICHUH B TIEPBOM TETIOOOMEH-
HOM KoHType (Tabmuma 2.1) Koz npeo6pasosarens
TeMIIepaTypbl B IEPBOM
Kon npeobpazoBarerns gaBjieHus B IEPBOM TEIIIO0OMEHHOM KOH-
TEIUI00OMEHHOM KOHTYpe (Tabnuna 2.1) Type (Tabmurma 2.1)

Pucynok 2.1 — CtpykTypa 0003Ha4€HHs HCIIOIHEHNH TEIJIOCUETYUKOB

! OcHOBHBIE XapaKTePUCTHKK NPE0Opa3oBaTeei IIPUBEICHE B IPHIOKCHHHA A.
2 Kinace o TOCT P 51649-2014.
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Tabimna 2.1 — CocTaBHBIE YaCTH TEIIOCYETIYUKOB

Tun ‘ Kon | Tun ‘ Kon
TenioBbIYUCTUTETU
CIIT961 | 1 Jcrroe2 e
H3MepuTenbHbIe aIantephl
0e3 ajanTepoB 0 |nBa amantepa AJIC97 2
onuH amantep AIC97 1 - -
[peobpazoBaTenu pacxoaa OCHOBHBIC
[uadparma 11 [Merpan-350 41
3051SFC 12 [3051SFA 42
Cormo UCA 1932 21 |SDF 43
Tpy6a Bentypu 31 [Deltatop 51

IIpeoGpa3oBarenn pacxoaa JOIMOJIHUTEILHBIE
(He U1 OpUMEHEHHNS HA ITOAAIOIIEM TPYOOIIPOBOAE)

BCT 71 [[IPOM 74
BCTH, BCXHn 72 |[Turepdmoy PC 75
PM-5-T-U 73 |Kapar 76
[IpeobpazoBaTenyt pa3HOCTH AaBICHUN
3051S 11 |DMD-331-A-S 32
EJ* 12 |AUP-20/M2 51
3051 13 [Deltabar 52
MeTtpan-150 31 |06e3 mpeobpazoBaTens 71
[IpeoOpaszoBaTeny naBicHUs
EJ* 11 |Metpan-55 34
3051S 12 |DMP-331 35
3051 13 |CAB 36
MeTtpan-150 14 |AUP-20/M2 37
MUNIA-1311 31 |Cerabar 38
2088 32 |AUP-10 51
I1100U1 33 |0e3 mpeobpazoBaTens 71
[Ipeobpa3zoBaTeny TemMneparypbl
TOM-110 11 |TB5M-100 32
KTIITP-01 12 |TTT-1 (-17; -19) 33
KTIITP-05 13 |TIIT-15 34
KTCII-H 14 |TCII-H 35
TC 31 - -

3 TexHunyeckne gaHHble
3.1 OKcnnyaTauMOHHbIE XapaKTepPUCTUKN

YcnoBust 3KCIUTyaTaluu:

- TEMIIEpaTypa OKpPYKaroLero Bo3ayxa: ot 5 1o 50 °C;

- oTHOcuTeNnbHast BIaxXHOCTh: 80 % mpu 35 °C u Oosiee HU3KUX TEMIIEpaTypax;

- atMocepnoe naBnenue: ot 84 mo 106,7 klla;

- cuHycoupaaibHas BuOpauus: ammuutyaa 0,35 mm, gacrora ot 10 go 55 I'n.

Onexrporuranue: (220 +22/-33) B, (50+1) 't (HemocpeACTBEHHO WITH Y€PE3 CETEBBIE aanTePsI).
Cpennsist HapaboTka Ha otka3: 35000 u.

Cpennuii cpok ciryxO0sr: 12 ser.
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3.2

q)yHKLI,MOHaJ'IbeIe BO3MO>XXHOCTH

TenmocueTdnku MO3BOJISIOT OOCTYKHBATh MIECTh TETNIOOOMEHHBIX KOHTYPOB, COAEPIKAIIUX ABEHAIIATH
TPYOOIIPOBO/IOB, B KOTOPHIX MOTYT OBITh HEIOCPEJACTBCHHO YCTaHOBJICHBI, B 000N KOMOWHAIIUU, BOCEMb
JTATYNKOB C BBIXOJHBIM CUTHAJIOM TOKa (1), 4eThipe ¢ curHanoM conportusicHus (R) U 4eThIpe ¢ UMITYJIbCHBIM
curHasnoM (F), oOpazys koHdurypammio 8[+4R+4F. C momomrsio agantepoB AJIC97, momkimodaeMbIX K TeT-
JIOBBIYHCTUTENIO 110 MHTEpdeiicy RS485, MoxHO pacuuputs koH(UTypanuto nataukoB a0 121+8R+8F mpu
UCIOJIB30BaHUH OJTHOTO, U 10 161+12R~+12F npu ucnonbs3oBaHuu ABYX aJalTEPOB.

TenmocueTankn 006€CTIEYNBAIOT:

3.3

M3MEpEeHUEe TEIUIOBOI SHEPIHH, Pacxo/ia, 00beMa, MacChl, TEMITEPATYPHI M JaBICHHS;
apXMBHPOBaHME 3HAUYEHHI TETJIOBOW YHEPTUH, 00beMa, MacChl, CPEHET0 pacxoja, CpeaHei
TEeMIEepaTyphl, CPEIHETO JaBICHHUS — B Y4COBOM, CYTOYHOM U MECIYHOM apXHUBaxX 00bEMOM,
COOTBETCTBEHHO, 1488, 365 u 36 3amuceit Oy KaKI0ro rmapameTpa;

apXUBHPOBaHKHE COOOIICHUH O MepephIBax MUTAHUS, O HEIITATHBIX CUTYyallUsIX 1 00 U3MEHEHUSIX
HACTPOEYHBIX mapaMeTpoB — no 1200 3amuceii A KayKA0# KaTeropuu cooOLIeHu;

BBOJ] HACTPOCYHBIX NTAPAMETPOB;

MOKa3aHMS TEKYINX, apXUBHBIX M HACTPOCUHBIX ITAPAMETPOB Ha BCTPOSHHOM JIUCIIIEE;

3alIUTy APXUBHBIX JaHHBIX M HACTPOCUHBIX MMAPaMETPOB OT U3MEHEHUIA;

KOMMYHHKAIIMIO C BHEIIHUMH YCTpOcTBaMH yepe3 ontuieckuit, RS232 u RS485 noptsi.

[vana3oHbl n3smepeHnn

Jnamna3oHbl H3MEPEHHU COCTaBISIOT:

3.4

ot 1,1-1073 10 10° M3/4 — 06BEMHBII pacxox;
ot 3,2:107° 10 1,5-10* T/9 — MaccoBbIil pacxox;
01 9,2:10° 10 9-108 M® — 0OBeEM;

ot 2,7-107° 10 9-10® T — macca;

ot munyc 50 go witoc 300 °C — Temneparypa;
oT 3 1o 145 °C — pa3HOCTh TEMIIEpaTyp;

ot 0 1o 8 MIla — gaBienue;

ot 0 7o 1000 kIla — pa3HOCTH NaBICHU;

o1 9,6:107" 10 9-108 'k — TemnoBas SHEPIHs.

MeTponormquKme XapaKTepPUCTUNKN

Hpenenm HOHYCKaeMOﬁ MOrpeIIHOCTU COCTABJIAIOT:

JUTSL TETJIOCUETYHKOB Kitacea 1:

+[2+12/(t1-a-12)+0,01-Dg] % — nsmepenue TermnoBoi suepruu (oTHocuTenbHas1, npu 3<(t11-t2)<145 °C);
+(1+0,01-Dg) % — u3mepenue pacxoja, 00bemMa 1 Macchl (OTHOCHTEIIbHAS);

JUTS TETUTOCYETYHMKOB Kitacca 2:

+[3+12/(t1-0-t2)+0,02-Dg] % — m3mepenwe TemmoBoi suepruu (oTHOCHTEMBHAS, TipH 3<(t11-12)<145 °C);
+(2+0,02-Dg) % — uzmepenue pacxoja, 00beMa 1 Macchl (OTHOCHTEBHASN);

JUTSL TETJIOCUETYHKOB Kiacea 3:

+[4+12/(t1-0-t2)+0,05-Dg] % — u3mepenwe TemmoBoi suepruu (oTHOCHTEMbHAS, TipH 3<(t11-12)<145 °C);
+(3+0,05-Dg) % — u3mepenue pacxoja, 00bemMa i Macchl (OTHOCHTEIIbHAS);

JUIS TEIJIOCYETYMKOB KiiaccoB 1, 2 u 3:

+(0,3+0,002-|t]) °C — uzmepenue Temnepatypsl (a0COIOTHAS);

+[0,1+5/(t1-t2)], £[0,2+9/(t1-t2)] % — pa3HOCTb TemIiepaTyp (OTHOCUTEIIBHAS);

+0,3; £0,5; +£0,8 % — u3mepenue napneHus (IPUBEACHHAS K BEPXHEMY TMPEJIeTy H3MEPEHHH );

+0,2; £0,3; +0,4 % — u3MepeHne pa3HOCTH JaBJICHUH (ITPUBEICHHAS K BEpXHEMY TPEIeTy H3MEPCHUH);
0,01 % — morpemrHoCTh 4acoB (OTHOCHUTENIbHAS).

IIpumeuanmue.

(o}

— k03 unment Bogopazdopa; 0=M2/M1; M1 u M2 — macca TeIIOHOCUTEIS, IPOIIEIIETO
COOTBETCTBEHHO 10 MOAMONIEMY H 00paTHOMY TpyOOIIpoBOIaM, T;

— TeMIiepaTypa KoHTpoaupyemoi cpensl, °C; t1 u t2 — Temneparypa COOTBETCTBEHHO B ITOJAOIIEM U
oOpatHOM TpyOomnpoBoax, °C;

D¢ - auHamuueckwii Auana3on u3mepenunii pacxoaa; De=Gge/G, Gg — BepXHHUii MpeIen n3MepeHHi

npeoOpasosarens pacxona, M>/4 (1/4), G — TeKylee 3HaUeHUe pacxona, M>/4 (T/q).
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3.5 CxeMmbl yyeTa

Crierdryeckrie 0COOCHHOCTH y371a yueTa — KOH(PUTrypalus TpyOOIpOBOI0OB, COCTAB U pa3MelleHHue 000py-
JIOBaHUS U CPEACTB U3MEPEHUI — 00beIMHEHBI MOHATHEM "cxeMa yueTa". [lonaepKruBaeMble TEIUIOCYETYNKAMU
CXEMBI y4YeTa U COOTBETCTBYIOIINE UM pacueTHbIe (hopMyJIbl prBeneHbl B Tabuue 3.1. s Kaxa0ro Temooo-
MEHHOTO KOHTYpa MOXKET OBITh BRIOpaHa JIt00ast cXxeMa ydeTa.

~

B ta6nume npuaaTel o003HaueHUA: W — TetutoBas sHeprus [[7J1xk]; M _ macca [T] TermoHOCHTETS, M3pacC-
xomoBanHoro Ha moanutky wiu I'BC; Gli, M1i, hli — maccoBsiii pacxox [1/4], Macca [T] U 3HTaNBIUSA
[k 1x/Kkr] TerumoHOCHTENA B i-TOM TofatomieM Tpyoorposoae; G2j, M2i, h2j — maccoBsrii pacxon [1/4], Macca
[T] m sHTamBIM [KJK/KT] TeTTOHOCHUTENS B j-ToM 0OpaTHOM TpyOompooze; G3k, M3i — maccoBeIil pacxon
[T/4] m macca [T] TertoHocHTENs B K-TOM MOAMUTOYHOM TPyOOnpoBoAe; hX — SHTaJIbIHs XOJOIHOW BOJIBI
[k x/kr]; a, b, ¢ — KonuyecTBO MoAaroKX, 00paTHBIX U moanuToYHbIX (I'BC) TpybonpoBoaos; a+b+c<12;
t1, 2 — Bpems [4] HayajIa ¥ OKOHYAHMS MHTEPBAjIa BHIYHCICHHA.

Tabmuma 3.1 — CxeMmsl yuera

Cxema Onucanne KoHPUTYpaLuH

YpaBHeHU U3MEPEHUM
ydera TEII000MEHHOTO KOHTYpa

OO6muit ciygait. OTKpBITas CH-
CTe€MAa C HECKOJIBLKUMM I10J1a10- 2] j=a j=b

M, Heckombkumu oopatasivu |W =107 J‘ ZGli -(h1li—hx) - ZGZj- (h2j—hx) |- dt
Y OJTHUM HJIH HECKOJIBKHMH IO/ ] i=t %

nurounsiMu (IBC) TpyGompoBo- | | i=a j=b
namu, ¢ usMepenuem pacxoma B [M = Z M1i - z M2j
Ka)XIOM MOJAIOIIEM U KaKI0M 00- i=1 =
[paTHOM TpyOOIPOBOIAX

UacTHblii cayyait 1. OTkpeITas cu-
cTeMa C OIHMM IMOJIAOIIUM, OJJHUM 2

0OpATHBIM M OJJHUM HJIH HECKOJb- |\\/ = 1073 .“G]_. (h1-h2) + (G1- G2)- (h2 - hx)]-dt
1.1 |kumu noxnurounsiMu (I'BC) Tpy- tl

00IpOBOIAMH, C H3MEPEHUEM pac- K1 = M1— M2

X0J1a B IMOJAOIIEM B 00paTHOM
TpyOonIpoBOAaXx

YacTHeli cydail 2. OTKpeITas CH- 2 i=a
ctema (6e3 Bo3BpaTa Temionocu- (W =1072 - jZGli -(h1li— hx)-dt
TEJIsT) C OTHAM HJTH HECKOJIBKMMHU f =1

[OJAIOLIUMH TPYOOIPOBOIAMH, C =
M3MEpEHHEM pacxoia B Kaxaom ro- |[M = Z M1i
naroieM TpyoonpoBozIe i=1

1.2

UactHelii cmydaid 3. OTKpbITas cu- i 2
creMa (0e3 BO3BpaTa TEIUIOHOCH- W=10"- IGl' (h1-hx)-dt
TeJIs) C OJTHUM IOIAI0NIUM TPYyOO- t

[IPOBOJIOM M= M1

13

OOmmii ciryyait. OTKpeITast cu-
CTeEMa C HECKOJIBKUMH TOAA0- ©
[LIUMH, OJTHUM 06paTHLIM " He- W = :|_0’3 . I|:
ckonbkumHu noanutouHsiME (I'BC) 1
TpyOOIIpOBOIaMH, C U3SMEPEHUEM |  k=b
pacxoza B KaxaoMm nojatomemM n [M = ) M3k
kaxgoM noanutogroM (I'BC) tpy- k=1

OompoBomax

i:zaeli -(hli—h2) + fesk -(h2— hx)]dt

i=1

UactHsrii cryqaid 1. OTKpsITas cu-
CTeMa C OJTHMUM MOJAIOIIUM, OJHUM "
OOpaTHBIM M OJIHUM HOJIIUTOYHBIM [\\/ = 103 -I[Gl- (h1-h2) + G3-(h2- hx)]- dt
2.1 |(I'BC) TpybomnpoBoaaMu, ¢ u3me- )

[pEHHEM pacxojia B TIOJAI0IIEM U ~
noarmrouyHoM (I'BC) TpyGomnposo- M= M3
nax
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Cxema
ydera

Onucanue KOHPUTYpaLIUU
TEIUTIO0OMEHHOTO KOHTYpa

YpaBHeHH U3MEpEHUN

OOmuii ciyyait. OTKphITas CH-
cTeMa C OJTHUM TTOAAOIINM, He-
CKOJIBKFIMH OOpaTHBIMH U He-
ckosbkumu noanutouHbsiMU (I'BC)
TpyOOIIPOBOAAMH, C H3MEPEHHEM
pacxojia B KaKIOM 00OpaTHOM U
kaxxaom noanurouHoM (I'BC) tpy-
OompoBoax

wW=10"-

k=c

~

M

k=1

2 j=b

J|2

t| i

k=c
G2j- (h1-h2j) + > G3k- (h1-hx) |-dt
k=1

M3k

3.1

UactHsrii cryqaii 1. OTKpsITas cu-
cTeMa C OJTHMUM MOJAIOIIUM, OJHUM
0OpaTHBIM U OJTHUM TTOAITUTOYHBIM
(I'BC) TpybompoBoamu, ¢ u3me-
peHHEeM pacxoJa B 00paTHOM U
noarnurouyHoM (I'BC) TpyGomnposo-
max

T[GZ-(hl— h2) + G3- (h1- hx)]-dt

tl

OOmmii ciryyaii. OTKpsITast cu-
cTeMa M HCTOYHHUK TEIIOTHI C He-
CKOJIBKMMH TO/IQFOLIIMH, HECKOJTb-
KAMH OOPaTHBIMH U HECKOJIbKUMH
nonnurounsiMu (I'BC) TpyGompo-
BOJ[aMH, C H3MEPEHHEM PAcXo/ia B
Ka)KZOM II0IafoIIeM, KaKI0M 00-
PaTHOM U KaXKJIOM TOAMUTOYHOM
(I'BC) TpybompoBomax

2

J

tl

$°G1i-hii -

i=1

j=b k=c
D" G2j-h2j—- > G3k-hx |-dt
ja k=1

OOmuii cimyyaii. 3akpbiTasi CH-
cTeMa C OJHUM HIH HECKOJILKHUMHU
MOJIAFOIIUMHU U OJJHUM OOpPATHBIM
TPyOOIIPOBOAAMH, C U3MEPECHHEM
pacxoja B KaXI0M TOar0IeM
TpyOOIIpOBOIE

2 j=a

-[>°Gli-(h1i - h2)-dt

11 i=1

5.1

UacTtHblii cirydaii. 3akpeiTas cu-
CTeMa C OJITHUM IOJAIOIUM U OJ-
HUM 00paTHBIM TPYOOIIPOBOIAMH,
C U3MEPEHUEM Pacxoja B MOJa0-
[[eM TPYOOIIPOBO/IC

2

-[G1-(h1-h2)-dt

tl

OOmwmii ciryyail. 3akpbiTast CH-
CTeMa C OJTHUM IOJIAFOIIUM U OI-
HUM WM HECKOJIBKMMU 00pat-
HBIMU TPYOOIIPOBOAAMH, C H3MEpPE-
HUEM PacXxoja B KayI0M o0par-
HOM TpyOOIIpOBO/IE

2 j=p

-[>G2j-(h1-h2j)-dt

t1 j=L

6.1

UactHslii cnydaid 1. 3akpsiTas cu-
cTeMa C OJJHUM TOJAIOIIUM U OJI-
HUM 00paTHBIM TPYOOIIPOBOIaMH,
C U3MEpEHUEM pacxoja B oopart-
HOM TpPyOOITpOBO/IE

w=10"

2
~IGZ~(h1—h2)~dt
t1

4 Be3onacHoOCTb

BesomacHocTh omneparopa mpu padoTe ¢ TEIIOCYeTYHKAMH oOecrieueHa KOHCTPYKIIMEH TeIJIOBBIYHCITH-
tens. JleficTBus omiepaTopa, CBI3aHHBIE ¢ AKCIDIyaTaluel TeTIOCYETIYHKA, JOIDKHBI OBITh CTPOTO OTPaHUICHBI

UCKJIIOYUTEIBHO pa0OTOM C JIMIIEBOM MMAHENIBbIO TEIUTOBBIYUCINTEIIS.

Ilpu MOHTaXKe M TEXHHYECKOM OOCITY)KMBAaHMU TEIUIOCUYCTYMKOB HCTOYHHMKAMH OMACHOCTH SIBJSIFOTCS
Hanpspkenne 220 B mepeMeHHOro TOKa B CHIIOBOM CETH W TEIIOHOCHUTENb C MPEEIbHBIMU TapaMeTPaMu
8 MIla,

300 °C.
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TloaxmroueHre BHEMTHUX IIETIEN COCTaBHBIX YacTEH TEIJIOCUYSTUYNKOB JOJDKHO OCYHICCTBIIATHCA IIPpHU obec-
TOYCHHBIX LETIAX DJICKTPOINTAHUA. YCTpaHeHI/Ie I[e(beKTOB 1 3aMCHY COCTaBHBIX JacTel TEIIOCYSTYNKOB CJIe-
AYCT OIpOBOAUTL IPHU OTCYTCTBHUU H30BITOYHOTO JaBJICHUS B pr6onp0130;[ax.

5 MNMoaroTtoBka k paboTe
5.1 Obwme ykaszaHus

ITocite pacriakOBKM COCTaBHBIX YacTel TEIIOCYETINKA HEOOXOIMMO MTPOBEPHUTH MX KOMIUIEKTHOCTD Ha CO-
OTBETCTBHUE MACIOPTY. 3aT€M HUX MOMEIIAIOT HE MEHEE YeM Ha CYTKH B CyXO€ OTaIIMBaeMOE MOMEIICHHE;
MOCIIE 3TOTO MOKHO MPOBOAUTEH paOOTHI IO MX MOHTaXyY W BBOJAY B dKCILTyaTanmio. Ha Bpemst mpoBeneHust
paboT, KOorAa KPHIIIKA MOHTaKHBIX OTCEKOB TEIUIOBBIYUCIIUTENS U 3JEKTPOHHBIX OJIOKOB Mpeodpa3oBaTeneit
CHSTBI, HEOOXOIUMO 00ECIICUHTH 3alUTY OT IMONaAaHus TIBUTH U BJIaTH BHYTPb UX KOPITYCOB.

5.2 MoHTaX anekTpuyeckux uenen

[ToaxmmodeHne TaTINKOB U POYETo 000PYAOBAHUS K TETUTOBBIYMCIUTEIO BBITIOTHIIOT MHOTOXKFITEHBIMA
kaOemsmu. JlJist 3alUTHl OT BIMSHUS MTPOMBIIUICHHBIX TIOMEX CIIEAYeT HCIIONb30BaTh IKPaHWPOBAaHHBIEC Ka-
O0enu. B ycrnoBusIX 3KcIUTyaTaliil IOMEXH MOTYT OBITH OOYCIOBJICHBI Pa3IMYHBIMK (AKTOPaMH, HAIIPUMED,
paboTON THUPUCTOPHBIX W MHBIX MpeoOpa3oBaTeeid 9acTOThl, KOMMYTAIMe MOIIHBIX HATPY30K C TIOMOIIBIO
pelie ¥ KOHTaKTOPOB, KOPOTKUMH 3aMBIKAHUSAMH B AJIEKTPOYCTAHOBKAX, PE3KUMH M3MEHEHUSMHU Harpy3Kd B
ANEKTPHUYECKHUX PaCTIPEICITUTEIbHBIX CHCTEMAX, Cpa0aThIBAHUEM 3alIUTHBIX YCTPOMCTB B 3JIEKTPHUECKUX Ce-
TAX, 9JICKTPOMATHUTHBIMH MTOJISIMH OT PaJHO- U TEICBU3UOHHBIX MEPEAATINKOB, TOKAMHU PACTEKAHUSI IIPHU Pa3-
psimax MoyHUH U Tp. Ecim B HEMocpencTBEHHON OIM30CTH OT 000PYAOBaHUS y3iIa y4eTa OTCYTCTBYIOT IPO-
MBILIJICHHBIE arperaThl, CIIOCOOHBIE MOPOXKAATH T0A00HBIE (DAKTOPHI BOSHUKHOBEHHUS TOMEX, JIOMYCKAeTCs HC-
M0JIb30BaTh HEAKPAHNUPOBAHHBIE KaOeIH.

[Ipu ncnonp30BaHNM SKPaHUPOBAHHEBIX Kadenel pabodee 3a3eMIIEHHE HX IKPAHHBIX OIIETOK JOJDKHO BHI-
TIOJTHATHCS TOJNBKO B OJTHOW TOYKE, KaK MPaBHUJIO, HA CTOPOHE TEIUIOBBIYUCITUTEN. OIUIETKH JTOJDKHBI OBITh
ANEKTPHYECKH U30JIMPOBAHbI 1O BCEH IITMHE KabeJst, HCIOIb30BaHUE X JIJISI 3a3€MIICHHSI KOPITYCOB JaTYUKOB
Y POYEro 000pyAOBaHUS HE JOMYCKACTCS.

Ecnu nnst paGoThl COCTaBHBIX YacTel TpeOYIOTCS BTOPHYHBIC UCTOYHHUKH MUTAHUS TIOCTOSIHHOTO TOKa, B
Ka4eCTBE TAKOBBIX CJIEIyeT MCIOIB30BaTh ceTeBblie amanTepnrt AJIII82, AJITI83 nubo uHbIe OJOKH MUTAHUS,
COOTBETCTBYIOIINE TPEOOBAHUSAM CTAHAPTOB AIIEKTPOMAarHUTHOH COBMECTUMOCTHU M O€30MTaCHOCTH.

[IpenenpHas nMHA JIMHUN CBS3HW MEX]Y TETUTOBBIYMCIUTENEM U TATYNKAMH OIPEENSIeTCS COMPOTHBIIE-
HUEM KaXKJI0TO MPOBOJA LEMHU, KOTOPOE HE NOJKHO IpeBbiaTh 250 OM. JIinHa TUHUHN CBA3U MEXAY TEIUIO-
BBIUMCITMTEIIEM M BHEIITHUM 000PY/I0BaHUEM, TIOIKIFOYSHHBIM 110 HHTepdeiicy RS232, He 10omKHA PEBhIIIATh
10 M, mo unTepdeiicy RS485 — 1 km.

DNEKTPUYECKOE COMPOTUBIICHHE U3OIIUU MEXKAY MPOBOJAMH, a TAK)KE MEXIY Ka)XIbIM IPOBOIAOM H
9KPaHHOMW OTUIETKOW MM pabounM 3a3eMIIeHUEeM JOJDKHO ObITh He MeHee 20 MOwm — aTo TpeboBanue obecre-
YUBACTCs BHIOOPOM KalOesieii 1 KaueCTBOM MOHTaXa IEIei.

[lo oxoHUaHMY MOHTa)Ka AIEKTPUUYECKHUX IIeTel ClIeAyeT YOeaUuThCs B IPABHIBLHOCTH BBHITTONHEHUS BCEX
COCJIMHEHU, HApUMep, IMMyTeM UX "TPo3BOHKK". DTOMY 3Tamy paboThl CileayeT YACTUTh 0co00e BHUMaHHE
— OIIMOKY MOHTa)kKa MOTYT MIPUBECTH K OTKa3y 000pyJOBaHUSI.

5.3 MoHTax obopyaoBaHus

MoHTaXx TEIIOCYETYHKA CIEAYET BBINOIHITh, PYKOBOACTBYSICh IPOEKTHOM TOKYMEHTALMEHN Ha y3€el yueTra
Y YKa3aHHUSIMH, COJIEPKAIMUMUCS B 3KCILTyaTallMOHHOW JOKYMEHTAIIMHA COCTABHBIX YacCTeH.

Jns ycranoBku mpeobpa3oBarenieil TeMieparypsl pekomMenayercs npuMenats 606smmku bTTI1 u BTII2 u
TepMomMeTpuueckue Tuib3bl ['T2.5 u I'T6.3, nis ycraHoBKM mpeoOpa3oBaTesnieil pacxofa — NpUCOEANHUTEb-
uble koMruiekThl KI1. [Ipucoennuenne nmpeobpazoBareseii qaBIeHUS U Pa3HOCTH NABIICHUNA CIICTYET BBITION-
HSITh TIPH TIOMOIIK OTOOPHBIX ycTpoicTs?, Hanmpumep OC-100.

[lo oKOHYaHUM MOHTa)Ka CUCTEMY 3allOJHSIOT TEIJIOHOCUTENEM M0/ PabOvYMM JIaBICHHUEM U IIPOBEPSIOT
FepMETUYHOCTb COCAMHEHHUH mpeoOpaszoBarteneil ¢ TpyoomnpoBoaoM. IlpocaurBanue TEMIOHOCUTENST HE J0-
MyCKaeTcH.

! Uzrorosutens aganrepos — AO HII® JIOTUKA, r. Cankt-TleTepOypr.
2 MisrotoButenb GOOBIIIEK, THIIL3, PUCOEAMHHUTEBHBIX KOMILIEKTOB U OTOOPHBIX ycTpoiicTs — AO "TOM", 1. Cankr-
[TerepOypr.
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5.4 KomnnekcHas nposepka

Ha 3aBepmatomem starme MoAroToBKM K paboTe B TEIUIOBBIYMCINTENb BBOAAT HACTPOCUHBIE TaHHBIE, C TT0-
MOIII0 KOTOPBIX OCYHICCTBIISICTCS "MPUBSA3KA" TEIUIOCUETYMKA K KOHKPETHBIM YCIOBHSIM y3Jlia ydera (3TO
MOJKHO C/IeJIaTh 0 MOHTa)Ka TEIUIOBBIUUCIIUTENS Ha 00BEKTE, B Ta00PaTOPHBIX YCIOBHSIX). 3HAYCHHS HACTPO-
€YHBIX JTAHHBIX OOBIYHO MPHBEIEHBI B IMACIIOPTE y3JIa ydeTa WX B €ro MpOoeKTHOW mokyMmeHTarmu. [locme
BBOJIa HACTPOEYHBIX TaHHBIX KOHTPOIUPYIOT pab0OTOCTIOCOOHOCTE CMOHTHPOBAHHOM CHCTEMBI TIO TIOKA3aHUSAM
U3MEPSACEMBIX ITapaMeTPOB, 3HAYCHHUSI KOTOPBIX JTOJDKHBI COOTBETCTBOBATH PEKUMaM padOThI y3Iia.

B 3aBepmieHne KOMITIEKCHOW MPOBEPKH TIOMOHMPYIOT OpPraHbl YIPABICHUS, HACTPONKN U PETYIHPOBKU
COCTaBHBIX YacTel TEIUIOCUYETUYHNKA, Pa3heMHBIE COSAMHEHUS 1 KIIEMMHBIE KOPOOKY JTMHHUN CBSI3H.

6 MeToguka nosepku
6.1 Obwme nonoxeHus

Hacrosimast metoanka pacmpoctpansercs Ha TeruocdeTanku JIOTUKA 1962, BeimyckaeMble 10 TEXHHAYE-
ckuM yenoBusim TY 4218-101-23041473-2016.

JI1s TeTUTOCYETYMKOB YCTAHOBIICH TIOAJIEMEHTHBIN METO] MOBEPKH. HacTosas MeToiuka mpuMeHsIeTCs TPy
YCIIOBHH, YTO KaXKas COCTABHAs YACTh TETUIOCUYCTYHKA SIBISIETCS CPEACTBOM M3MEPEHUHN YTBEPIKICHHOTO THITA
Y MOJIBEPracTcsl MOBEPKE B YCTAHOBICHHOM MOPSIIKE.

TemnocueT4nky NOABEPTatOT NEPBUYHON (ITPU BBIITYCKE U3 IPOU3BOJICTBA WM IPU BBOJIE B IKCIIITyaTaIUIO
1 mociie peMoHTal) ¥ mepruoANYeCcKOi (TIPH SKCIUTyaTaIliK) TIOBEPKaM.

WHrepBan Mex 1y MOBEPKaMU MPH SKCIUTyaTAIUKN COCTABIISCT:

- 3 roja AJis TEIUIOCYETUMKOB ¢ IpeoOpasoBatensimMu Deltatop, SDF, Metpan-55;

-4 roga 1A oCTaJlbHbIX TCIIJIOCYUCTUHUKOB.

6.2 Onepauum NnoBepkn

ITpu moBepke BBIMOJHSIOT MPOBEPKY COCTaBa, MOBEPKY COCTABHBIX YAaCTEH M MOINTBEPKICHHE COOTBET-
CTBHSI IPOTPAMMHOT0 00ECIIeUeHHS.

6.3 lNpoBeneHne nosepkn

6.3.1 IIpoBepKy cocTaBa BBIIOJHSIOT HA OCHOBAHUU CBEICHUM, COAEPKAITUXCS B IACIIOPTE TEIIIOCUETUYNKA
U MacnopTax ero COCTaBHBIX yacTed. KOHTpOIUpyOT COOTBETCTBUE 3aBOACKUX HOMEPOB, YKa3aHHBIX B Iac-
MOPTax COCTABHBIX YACTEH, 3aITUCSM B MACIOPTE TEIUIOCUETUMKA, & TAKXKE COOTBETCTBHE THUIIOB COCTABHBIX
YacTel JOITyCKaeMbIM coriiacHo Tabmwe 2.1.

6.3.2 IloBepKy COCTaBHBIX YaCTeH BHITIOIHSIOT B 00hEME U C TIEPUOUYHOCTHIO, YCTAHOBJICHHBIMH B METO-
JIUKE TIOBEPKHU KaxJ0i cocTaBHOM yacTu. [Ipu moBepke TemaocueTunKa KOHTPOJIUPYIOT HAJIMUKE JIENCTBYIO-
IIETO 3HAKa MTOBEPKU KAXKI0H cocTaBHOM yacTh. COCTaBHBIE YACTH C ACHCTBYIOIIMM 3HAKOM ITOBEPKH BHEOUE-
PEeOHOM MOBEPKE HE MOJBEPratoT.

6.3.3 IlonTBepknenue cooTBeTCTBUS [IO BBHIMOTHSIOT HA OCHOBAHWU CBEICHHM, COJICpPIKAIUXCA B Iac-
MOpPTE TEIUIOCYETUMKA U TTACTIOPTE TETIOBBIYUCIIUTENS, BXOJSIIETO B COCTaB TeIutocueTynka. KoHTponupyroT
COOTBETCTBHE HIeHTH(PUKAIMOHHBIX MaHHBIX [1O (HOMep BepcHur U KOHTPOJIbHAS CyMMa), yKa3aHHBIX B Tac-
MOPTE TEIIOBBIYUCIUTENS, 3aIIUCSAM B MACIIOPTE TEIUIOCYETUHKA.

6.4 OdopmneHune pesynbTaToB

B cBuzeTensCcTBO 0 MOBEPKE MM B MACIIOPT TEIJIOCYETYNKA, B pasfen "CBemeHus o moBepke’, 3aHOCAT
Pe3yJbTaThl TOBEPKH C YKa3aHUEM JIaThl €€ MPOBEICHHS; 3aIIUCh YIOCTOBEPSIOT HOANKCHIO TOBEPUTENS. 3HAK
MOBEPKH HAHOCST Ha MAacopT ¥ (MIIK) Ha CBUIETENLCTBO O TIOBEPKE TEIIOCUETIHKA.

Pe?,y.HBTaTI)I ITOBEPKHU COCTABHBIX JacTeH TeIIOCUETUNKA O(i)OpMJ'ISHOT COIJIaCHO yKa3aHUSAM B UX METOOH-
Kax [MOBEPKHU.

! Tonbko myst cOCTaBHOM 4acTH, MOABEPTTIENHC PEMOHTY.
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/ TpaHcnopTupoBaHME N XpaHEHNE

TpaHCIOPTHPOBaHUE COCTABHBIX YacTEH TEIIOCUETYMKOB B TPAHCIIOPTHON Tape MOITyCKaeTCs MPOBOAUTD
TF0OBIM TPAaHCTIOPTHBIM CPEICTBOM € O0eCIeYeHHEM 3aIUThl OT aTMOC(HEPHBIX 0CAAKOB U OPBI3T BOJIBI.

YcioBus TpaHCIOPTUPOBAHMUS:

- TeMImeparypa OKpY>Kalolllero Bo3ayxa: oT MuHyc 25 no mitoc 55 °C;

- OTHOCHUTENbHAs BIAXKHOCTB: He 6osee 95 % npu 35 °C u Gonee HU3KUX TEMIIEPaTypax;

- arMmocepnoe maBnmenue: ot 84 mo 106,7 klla;

- ynapsl (TpaHCHIOPTHAS TpscKa): ycKopenue 10 98 m/c?, wactora mo 2 '

YcnoBusl XpaHeHHS TEIUIOCUETYMKOB B TPAHCTIOPTHOW Tape COOTBETCTBYIOT YCIIOBHAM TPaHCIOPTHPOBA-
HUS B YACTH BO3JICHCTBHSI KITMMATHUECKUX (DAKTOPOB BHEIIHEH CpEIbI.
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MpunoxeHne A

OCHOBHbIE XapaKkTepucTukM npeobpasoBaTenen

A.1 PacxogoMepsl IEpEeMEHHOTO TIepenaia JaBIeHUs

PexxuMbl paboThI pacxooMepoB! JOKHBI BRIOUPAThCS TAaKUM 00pa3oM, YTOOBI MX OTHOCHTEIBbHAS IMO-
TPEUTHOCTh U3MEPEHHH pacxoa (00beMa) C y4eTOM BIHSIONUX (PaKTOPOB YCIOBHM IKCILTYaTalluy HE TIPEBhI-
1raja 3Ha4YeHUi, B 3aBUCUMOCTH OT KJIacCa, BEIYUCICHHBIX 110 opMyam

3G =+(1 +0,01-Dg) % (o He Goiee 3,5 %) (xmacc 1) (A.1)
3G =+(2 + 0,02-D¢) % (0 He Gosee 5 %) (xmacc 2) (A.2)
8G =+(3 + 0,05:Dg) % (10 He 6onee 5 %) (xmacc 3) (A3)

rae

0G — oTHOcHTeNBHAs MOTPEIIHOCTL H3MEepeHnH pacxoa (oobema) [%];

De - auHaMHYECKHit AMama3oH m3Mepenuii pacxona; De=Gg/G, Gg — BepxHHii Ipee H3MEPEHHIA,

G — Tekymiee 3HAUYCHHE PACXOJIa.

A.2 [IpeobpaszoBaTeliv AaBJICHUS U PA3HOCTH JaBICHHUN

[TorpenraocTs peoOpa3oBaTeleil JaBIeHHs ¥ Pa3HOCTH JIABIICHUH, IPUBEICHHAS K BEPXHEMY TIPEIeITy H3-
MEpeHHid, B pabouux pexkuMax U ¢ y4eTOM BIHSIONMX (PaKTOPOB YCIOBHH SKCILTyaTallil HE TOJDKHA TPEBBI-
mwatb +(yY — 0,05) %, rae yY — npezern JomycKaeMoii HOrPEIHOCTH TEIIOCYESTUHKA ITPU U3MEPEHUH COOTBET-
CTBYIOIIETO TTapaMeTpa (JaBICHHS WK Pa3HOCTH JaBICHHN ).

JlOIKHBI TPUMEHSTHCS TIPE00Pa30BaTEH C BEIXOIHBIM CUT'HAJIOM IMOCTOSIHHOTO ToKa 4—20 MA.

A.3 IlpeoOpazoBarenu TeMIiepaTypbl

AO0counoTHast OTPENIHOCTh Mpeodpa3oBateneil He noikHa npesbimath +(0,15+0,002-t) °C.

AOconoTHasT TIOTPELIHOCTh KOMIUIEKTa IpeoOpas3oBaTesiel TeMIepaTypsl He [O/DKHA NPEBBILIATH
+(0,09 + 0,002 At) °C B auamnasone pazHocTu Temrepatyp At ot 3 mo 145 °C.

s u3MepeHus TeMIeparypsl BOJbl TOJKHBI IPUMEHSTHCS IpeoOpazoBareny ¢ Xxapakrepuctiukamu Pt100
u 10011, mis m3mepeHus TeMmepaTypsl mapa — ¢ xapaktepuctukamu Pt100, 10011, Pt50 u S0I1.

CxeMa NOAKIIFOYECHUS Tpeodpa3oBaTeieil — YeThIPEXIIPOBOIHAS.

! PaCXOﬂOMep NEPEMEHHOTIO NIeperiajia AaBJICHUA COCTOUT U3 CTAHAAPTHOI'O CY unu OHT B KoMILIEKTE ¢ Hp606p330—
BaTeJIsIMH, OT OAHOTO 0 TPEX, pa3HOCTHU ,HaBJICHI/Iﬁ.



