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BBeneHune

Hacrosiee pyKoBOJICTBO 1O SKCILTyaTallMy MPEHA3HAYECHO JUIS CIICIIHAINCTOB, OCYIIECTBISFOIUX MOH-
TaX, 00CIyXKMBaHUe U IOBepKy TeruiocueTyrkoB JIOTMKA 8943.

PyKOBOACTBO CONEPIKUT CBEJCHUS O COCTABE, TEXHUUCCKUX XapaKTEPHCTHKAX ¥ MOHTa)Xe TEIUIOCUCTUYH-
koB. OHO HE 3aMEHSCT DKCIUTyaTAlMOHHYIO JOKYMEHTAIUI0 O0OpYIOBAaHUS, BXOJSILIETO B COCTaB TEILIO-
c4eT4YnKOB. [Ipr MPOEKTUPOBAHUY M DKCILTYaTAIUH CICIYET OMOIHUTEIBHO MOJIh30BATHCS JOKYMEHTAIIHEH,
MOCTABIIIEMON B KOMILJIEKTE 3TOr0 o0opymoBanus, a Takke MU 2714-2002 "DHeprus TemsoBas U macca
TEIJIOHOCHUTENISI B CHCTEMaX TEIIOCHA0KeHUs. MeToIMKa BBITOJHEHUs n3MepeHuid. OCHOBHBIC TIOJOKEHHUS "

IIpumep 3anucu Termiocuerunka: "Temnocuerunk JIOTUKA 8943-2-16111, TY 4218-091-23041473-2014".

1 Ha3HadeHune

TermocueTunky NpeaHa3HAYEHBI I U3MEPEHHUSI TEILUIOBOM SHEPTUH, pacXoja, 00beMa, MacChl, TeMIIepa-
TYpHI ¥ IaBJICHUS BOJBI B CUCTEMaX TEILIO- U BOJAOCHAOKEHUS, TEMITEPATyphl OKPYKAaIOIIETr0 BO3AyXa, aTMO-
chepHOro TaBIeHUS U APYTUX MapaMeTPOB KOHTPOIUPYEMOH CpeIbl.

2 CocTaB

B cocTaBe TemnocueT4nKoB MPUMEHSFOTCS TEIUIOBBIYMCIIUTEINH, TIPE0OPa30BaTENN! pacxo/a, TeMIIepaTypbl U
JaBJICHMS, TUIIBI KOTOPBIX IIPUBEICHBI B Tabme 2.1.

Tennoc4yeTunky pa3anyaroTcs, B 3aBUCUMOCTH OT 3aKa3a, KOJMIECTBOM, COCTABOM U YPOBHEM TOYHOCTH
N3MEPUTCIILHBIX KaHAJIOB.

CrpykTypa 0003HaYEeHHS TEIUIOCUETYNKOB IprBeieHa Ha pucyHke 2.1. Koabl cocTaBHBIX 4acTeii - COTJIacCHO
tabmuue 2.1.

Temnocuyerunk JIOTUKA 8943- 2 - lg _1 1 1/XXXXX

Orncanne BTOPOTo
KOI[ TCIIJIOBBIYH CIIUTCIIA

TETIIO00OMEHHOTO
KOHTYpa (IIpX HaJIH-
91N
Kox mpeobpa3zoBatens pac-
X0/1a B TIOJAFOIEM U (HJIH)
Krnacc Tounoctu n3mepu-
0o0paTHOM TpyOONpPOBOIE .
TENILHOTO KaHaJIa TeIUIOBOI
MIEPBOTO TEIUNIOOOMEHHOTO L
DHEPIUHU B IIEPBOM TEILIO-
KOHTYpa
00MEHHOM KOHTYpE
Kopa npeobpazosarens tem- Kox npeobpazoBarens nas-
nepaTypsl B MOJAIOIIEM H JICHUsI B TIO/IAIOIIEM U (VITH)
(umm) o6paTHOM TPYOOMIPO- o0paTHOM TpyOoOIpoBOIE
BOJIE TIEPBOTO TETJIO00MEH- MEePBOro TETI00OMEHHOTO
HOT'O KOHTYpa KOHTYpa

Pucynok 2.1 — CtpykTypa 0003Ha4eHUS TEIUIOCYETINKOB

1 OcHOBHBIC XapaKTEPHUCTHKH MpeoGpasoBaTereil IPUBEICHB! B MPHIOKEHAN A.
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Tabmnuma 2.1 — CocTaBHBEIE YaCTH TEINIOCYETUUKOB

Tun | Kon | Tun ‘ Kon
TerutoBbruMCAUTENH
CIIT943 | 1 |crTo44 e
IIpeobpa3zoBarenu pacxona
[1POM 11 |OPTISONIC-3400 38
B3JIET DP (Jlaiit M) 12 [YPXK2KM-3 39
Mactep®dnoy 13 |SonoSensor-30 40
OMUP-TTPAMEP-550 14 |OPTIFLUX 41
PM-5 15 |B3ner MP 42
[Tutepdoy 16 [BIIC 51
Kapat-551 17 BOIIC-P 52
JITK410 18 |Metpan-300I1P 53
OCKO-P 19 |Metpan-320 54
['enmukon-P2JI-100 20 |9B-200 55
CYP-97 31 [ BCKM 71
['enmukon-PYJI 32 BCT 72
Kapat-520 33 |BCTH (DN25-DN40) 73
PVC-1 34 |BCTH (DN40-DN250) 74
uS800 35 M 75
UFM-3030 36 W 76
Ultraheat 37 — —
[IpeoOpasoBarenu TeMIepaTyphl
TOM-110 1 [TOT-1 6
KTIITP-01,-07,-08 2 |TIIT-15 7
KTIITP-05 3 |TCII-H 8
KTCII-H 4 |(6e3 mpeobpazoBarens) 9
TOM-100 5 - -
[IpeobpaszoBaTenu gaBaeHUS
MeTtpan-150 1 |APZ 3
MUJIA-1311 1 [Merpan-75 3
MeTtpaHn-55 2 |KopyHn 3
AUP-20/M2 2 |MBS-4003 3
[11-1001 2 |(6e3 mpeobpazoBaTens) 4
CIB 2 - -

3 TexHunyeckne gaHHble
3.1 OKcnnyaTauMOHHbIE XapaKTepPUCTUKN

YcnoBust 3KCIUTyaTaluu:

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

- oTHOcuTenbHas BIaxHOCTE: 80 % mpu 35 °C u Goyiee HU3KUX TeMIIepaTypax;
- atMmocepnoe naBnenue: ot 84 mo 106,7 xlla;

- cuHycoupaaibHas BuOpauus: ammuutyaa 0,35 mm, gactora ot 10 go 55 I'm.
ONEeKTPONUTAHHUE:

- mepeMeHHbIi Tok: (220+22/-33) B, (50£1) I'm;

- HOCTOSIHHBLIHM TOK: OT 12 10 24 B.

Cpennsist HapaboTka Ha otkas: 35000 u.

Cpenuuit Cpok ciyKObI: 12 neT.
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3.2 OyHKUMOHaNbHbIE BO3MOXHOCTH

TemIoc4YeT4nKy paccuuTaHbl Ha 00CITY)KUBAHUE ABYX TEINIOOOMEHHBIX KOHTYPOB, B K&XKJIOM H3 KOTOPBIX
MOTYT OBITh YCTAHOBJICHBI TPH MPEoOPa30BaTENsl pacX0/a C UMITYJILCHBIM BBIXOJIHBIM CUTHAJIOM, TPH MTPE00-
pa3oBaTeib TEMIIEPATyPhl C BBIXOHBIM CUTHAJIOM COTPOTUBJICHHS U TPH (I BapHaHTa C TCTUIOBBIYHCIUTE-
nmem CIIT944) wmm nBa (mist Bapmanta ¢ teriopsrauciurenieM CIIT943) mpeobpa3oBaTenss H30BITOYHOTO
JIABJICHUSI C BBIXOIHBIM CUTHAJIOM TOKA.

TemmocueTyrk 00€CIICYUBAIOT;

- W3MepeHHe TEIIOBOM SHEPruu, 00beMa, MacChl, 00bEMHOT'0 M MACCOBOTO PACXOJIOB, TEMIIEPATYPhI 1

JIABIICHHS BOJIBL;
- apXWBHUPOBAHUE 3HAYCHUMN KOJIMYECTBA TSILUIOBOW SHEPTUHU, MACChl, 00beMa, CPeTHIUX 3HAYCHUN
TEMIIEPATYPhI U JABJICHUS B YACOBOM, CyTOYHOM M MECSIYHOM apXUBax;

- apXUBHPOBaHUE COOONICHUI O HEIITATHBIX CUTYAIMSIX U 00 N3MEHEHUSX HACTPOCYHBIX ITAPaMETPOB;

- BBOJ] HACTPOCYHBIX MTAPAMETPOB;

- MOKa3aHUs TEKYIUX, ApXUBHBIX U HACTPOCUYHBIX N1aPaMETPOB;

- BEJICHUE KaJleHIapsl M BPEMEHH CYyTOK M y4eT BpeMeHH PaboThI;

- 3alIUTy apXUBHBIX JAHHBIX ¥ HACTPOCYHBIX MAPAMETPOB OT U3MCHCHHI.

3.3 [Inana3oHbl nsmepeHnn

ot 2,5:107% 1o 10° M%/u.
ot 2,5-107 no 10° 1/u.
ot 10 10 9-108 M2,

ot 10* 10 9-108 1.
____________________________ ot -50 mo 150 °C.
Junana3oH u3MepeHuid pa3HOCTH TeMIIepaTyp. ... ot 3 mo 145 °C.
Jwnamna3oH usMepeHud JaBueHus ot 0 no 2,5 MI1a.
Jluana3oH H3MEpPEHHI TEMIIOBON SHEPIUM ot 3-10° 10 9-108 I'JIx.

3.4 MeTponornyeckne xapakTepucTukm

IIpeneinbl nOMycKaeMoON OTHOCHUTEIBHON IOTPEIIHOCTH IPU MU3MEPEHUU TEIUIOBOM SHEPIUU B 3aKPHITOU
CHCTEME TEITIOCHAOKEHUS:

— s TC ximacca 1

—ana TC xracca2

[Ipenensl gomyckaeMoi OTHOCUTEIBLHON MOrPEIIHOCTH MPU U3MEPEHUM TEIJIOBOM SHEPTUU B OTKPBHITOU
CHCTEME TEIIOCHAOKEHUS:

— s TC ximacca 1

— g TC xmacca2

[Ipenenbr momyckaeMoil OTHOCUTENBHOMN MOTPEITHOCTH MPU U3MEPEHNH 00BEMHOTO M MacCOBOTO PacXo-
JI0B, 00bEMA M MACCHI:

— g TC xmaccal +(1+0,01-Dg) %;

— s TC xnmacca2 +(2+0,02-Dg) %.

[Ipenensr nomyckaeMoit aOCONMFOTHOHN MOTPEITHOCTH TIPY U3MEPEHUN TEMITePaTyphI:

— s TC xwiraccos 12 +(0,25+0,002-]t|) °C.

[Ipenensl nonyckaemMoil OTHOCUTENIBHON NOTPEMIHOCTH PU U3MEPEHUH Pa3HOCTH TEMIIEPATYp:
— s TC xnaccos lu2 +[0,2+9/(11-t2)] %, +[0,5+9/(11-t2)] %.

IIpeneinbl qonyckaeMol NPUBEACHHON K BEPXHEMY IIPENeNly U3MEPEHUN MOIPEIIHOCTH IIPH U3MEPEHUU
JIaBIICHUS:

IIpumeuanue.

a=M2/M1; M1 — macca [T] TEIJIOHOCHTEJIS, TPOIIIE/IIEro MO MoaaIeMy TpyoonpoBoy, M2 — o oopat-
HOMY TpyOompoBoxy; 0<a<l.

p=t2/t1; t1 — Temmniepatypa [°C] TemIOHOCUTES B MTOIArOIIEM TPYOOIpoBoe, t2 — B 00paTHOM TPYOOIPOBOIE.
Do=Gg/G; Gg — BepxHuii nmpeen nzmepenuii pacxona [M>/ua], G — TeKylee 3HAYEHHE PACXOA.
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3.5 Cxembl noTpebneHus

Crierndryeckrie 0COOCHHOCTH y371a yueTa — KOH(pHUryparus TpyOOoIpoBOIOB, COCTaB U pa3MeIleHHe 000-
PYJOBaHUS U CPEICTB M3MEPEHUH — 00beIMHEHBI IOHATHEM "cxeMa notpedsienus”. [TomxnepkuBaeMble TEILIO-
CUCTYMKAMHU CXEMBbI MTOTPEOJICHUS M COOTBETCTBYIOIIME UM PacUCTHBIC (DOPMYIIBI JJIsi MOTU(PUKAIIUN C TETLIO-
Beruuciurensimu CIIT943 npusenens B Tabnuie 3.1, ¢ terumopbranciutensymu CI1T944 — B tabnuue 3.2, [s
KaXJIOT0 TETJI000MEHHOTO KOHTYpa MOKET ObITh BEIOpaHa JIto0ast U3 MPUBEICHHBIX CXEM ITOTPEOJICHUSI.

B tabmumax mpunsTel crnepytomine oboznadenns: TC1, TC2, TC3 — mpeoOpazoBaTenu TeMmIepaTyphl;
I1A1, T1A2, I3 — mpeobpaszoarenu nasienus; BC1, BC2, BC3 — npeobpa3osarenu o0bema; Q, Qr — Tem-
noBast sHeprus; V1, V2, V3 — oobem; M1, M2, M3 — macca; t1, t2, t3, tx — remmneparypa; At — pa3HOCTb TEM-
neparyp; Cl, C2, C3 — uena umnynbca; N1, N2, N3 — konuuecTBo uMmynbscos; pl, p2, p3, pX — MJIOTHOCTE;
hl, h2, h3, hx — sHTaNBEIUS.

IIpuBeneHHBIE CXEMBI ABISIOTCS 0Aa30BBIMH — COCTaB M PACIONOKEHHE MX JJIEMEHTOB MOTYT OBITh B
OTpeICTICHHBIX TIpe/esiaX n3MeHeHbl. [IpuMepsl cxeM MOoTpeOJIeHNsT ¢ U3MEHEHHOHN TOTOJIOTHEH TPUBEICHBI
B PAXKI'.421412.019 "TemnoBeruucnurenu CIIT943. PykoBoactBo mo skcrutyatauuu” u PAXKI.421412.032
"TermoBsraucnutenu CI1T944. PykoBoacTBO 1O 3KCIUTyaTaruu'.

Tabmuna 3.1 — Cxemsl notpebnennsi. Temnocyerunku ¢ Beraucautenem CI1T943

Tomonorus TemI000MeHHOTO
Ne KoHTYpa Pacuernsie hopmybt
ot TGt BCt 'V1=C1-N1; V2=C2-N2
. P1 u v1 . At=t]—t2
0 5 _ M1=pl-V1; M2=p2-V2; M3=M1-M2
"o Y BZEIL H“lL Q=M1-(h1-h2)+(M1-M2)-(h2—hx)
< > Qr=M3:(h3-hx)
Nt TGt BCt 'V1=C1-N1; V2=C2-N2; V3=C3-N3
. P1 i1 Vi At=t]—t2
N TC3
1 v P M1:p1V1, M2:p2V2, M3=p3V3
e 'Y B:ﬁL 505 [Q=M1-(h1-h2)+M3-(h2-hx)
< > Qr=M3:(h3-hx)
not TC1 BC1
PR LN V1=C1-N1; V2=C2-N2; V3=C3-N3
Tr At=t1-t2
2 “jl_i,z KT ZM1=p1.V1; M2=p2-V2
- =" M3=M1-M2+p2-V/3
D@w:-) Q=M1:(h1-h2)+M3-(h2-hx)
BC3
ngt  TC1 BC1
N A s V1=CI1-N1; V2=C2-N2; V3=C3-N3
At=t1-t2
3 np2 Te2  BC2 Ml1=pl1-V1; M2=p2-V2; M3=p3-V3
- Q=M1:-(h1-h2)+M3-(h3-hx)
R I Qr=M3:(h3-hx)
o Ter - BCt V1=CI1-N1; V2=C2-N2; V3=C3-N3
- At=t1-t2
r TC3
4 vi I8 (M1=pl-V1; M2=p2-V2; M3=p3-V3
Vo Yo PP 5 |Q=M1-(h1-h2)+(M1-M2)-(h2-hx)
< o= Qr=M3-(h3-hx)
I'ILl1P1 TC1‘1 BC1V1 V1:C1Nl
5 = At=t1-t2
no2 Tc2 M1=p1Vl, M2=M1
PR RG | Q=M1-(h1-h2)
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Tomnomorus TermI000MeHHOTO
Ne Pacuernbie popmymbl
KOHTYypa
not TC1 BCH
N V1=C1-N1; V2=C2-N2; V3=C3-N3
6 oz Te2 B2 M1=p1-V1; M2=p2-V2; M3=p3-V3
- Q=M1.(h1l-hx)+M2-(h2-hx)+M3:(h3-hx)
Tg:sT3 BC3 | Qr=M3:(h3-hx)
B —— m—
7 |'|111P1 TC1‘1 Esc1v1 V1=C1-N1; M1=pl-V1
e b Q=M1.(h1-hx)
i, 1@ B V1=C1-N1; V2=C2-N2; V3=C3-N3
- C At=t1-t2
8| me 12 s - [M1=p1-V1; M2=p2-V2; M3=p3-V3
PRFAGES RPN | Q=M1:(h1-h2)+(M1-M2)-(h2-hx)+
TC3g, BC3,, +M3:(h3-hx)
- & Qr=M3-(h3-hx)
BC1 w1
9 L—Zp" V1=C1:N1; V2=C2-N2; V3=C3:N3
BC3 w3
not - TCi
LA V2=C2.N2; V3=C3-N3
At=t1-t2
no2 TC2 BC2
10 P2 g v2 M2=p2-V2; M1=M2; M3=p3-V3
< o3 Q=M1-(h1-h2)+M3-(h2-hx)
L1, jQr=M3:(h3-hx)

Tabnwma 3.2 — CxeMbI TOTpeOICHHS.

Temrocuetunku ¢ BeruucimreiieM CI1T944

Tormonorus TeEmI000MEHHOTO

Ne KOHTYpa Pacuernslie hopmyiisl
V1=C1-N1; V2=C2-N2
o At=t1-12
00 s o MI1=p1-V1; M2=p2-V2;

M3=M1-M2; V3=M3/p3
Q=M1.(h1-h2)+(M1-M2)-(h2—hx)
Qr=M3-(h3-hx)

V1=C1-N1; V2=C2-N2; V3=C3-N3
At=t1-2

Ml1=p1-V1; M2=p2-VV2; M3=p3-V3
Q=M1:(h1-h2)+M3:(h2-hx)
Qr=M3-(h3-hx)

V1=C1-N1; V2=C2:N2; V3=C3-N3
At=t1-12

M1=p1-V1; M2=p2-V2
M3=M1-M2+p2-V3
Q=M1.(h1-h2)+M3.(h2-hx)
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Tomonorus TermI000MEHHOTO

Ne KOHTYpa PacueTnsie hopmyIbt
e V1=C1:N1; V2=C2.N2; V3=C3-N3
At=t1-2
03 P2 w2 v2 Ml=pl-V1; M2:p2V2, M3=p3 V3

Q=M1:(h1-h2)+M3:(h3-hx)
Qr=M3-(h3-hx)

V1=C1:N1; V2=C2-N2; V3=C3-N3
At=t1-12

Ml1=pl1-V1; M2=p2-V2; M3=p3-V3
Q=M1.(h1-h2)+(M1-M2)-(h2-hx)
Qr=M3-(h3-hx)

P1 %1 t V1:C1N1
sl At=t1-t2
M1=p1-V1; M2=M1
R I Q=M1-(h1-h2)
A S NN V1=C1-N1; V2=C2-N2; V3=C3-N3
Ml1=pl1-V1; M2=p2-V2; M3=p3-V3
06 NG SN Q=M1-(h1-hx)+M2-(h2—hx)+
+M3.(h3-hx)
G N Qr=M3.(h3-hx)
V1=CI1:N1; V2=C2-N2; V3=C3-N3
07 A Ml1=pl-V1; M2=p2-V2; M3=p3-V3
Q=M1-(h1-hx)
AT V1=C1:N1; V2=C2-N2; V3=C3-N3
- N 1C At=t1-t2
8l i e > M1=p1-V1; M2=p2-V2; M3=p3-V3
- S | — Q=M1-(h1-h2)+(M1-M2)-(h2—hx)+
oy +M3-(h3-hx)
- = Qr=M3-(h3-hx)
_):©V1 V2
09 . c V1=CI1:N1; V2=C2-N2; V3=C3-N3
- o
- L” V2=C2-N2; V3=C3-N3
At=t1-t2
10 P2 2 v2 M2=p2-V2; M1=M2; M3:p3V3

v3 @3 P3
-

Q=M1.(h1-h2)+M3:(h2-hx)
Qr=M3-(h3-hx)
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4 Be3onacHOCTb

BesomacHocTh oreparopa npu padoTe ¢ TEIUIOCYSTUNKAMU 00ECIICUMBACTCS COOTBETCTBUEM PETIIAMEHTY
TP TC 004/2011 "O 6Ge30macHOCTH HU3KOBOJLTHOTO 00OpYIOBaHMS'" COCTABHBIX YaCTEi TEIUIOCUCTYMKOB,
AIIEKTPOTIUTAaHHE KOTOPBIX OCYIIECTBISETCS HEMOCPEICTBEHHO OT CETH IMEPEMEHHOTO TOKa HAIMpPSKCHUEM
220 B, ¥ BTOPUYHBIX UCTOYHUKOB MHUTaHUA (CETEBBIX aJaNTePOB), 00CCICUUBAIOIINX JICKTPOIMUTAHUE CO-
CTaBHBIX YACTEH TEIUIOCUETIYNKOB TIOCTOSIHHBIM TOKOM HampsbkeHueM ot 12 mo 24 B.

[Ipu MOHTaXKE W TEXHHYECKOM OOCITY)XKHBAHWH TEIUIOCUCTUYUKOB HMCTOYHHUKAMH OIACHOCTH SIBJISIOTCS
HanpsbkeHue 220 B mepeMeHHOTro Toka B CHIIOBOM CETH W TIOBBIIICHHBIC JABICHUE U TEMIIEPaTypa TEILIOHO-
CUTEIlS B TPyOOTIPOBOJIAX.

[MonknroueHre BHENIHUX IIETIEH COCTABHBIX YaCTeH TEIIOCYCTYMKOB U BTOPHYHBIX HCTOYHHKOB MUTAHUS
JIOJDKHO OCYIIECTBIISATHCS MPH 00CCTOUCHHBIX IETSIX dJICKTPONUTAHUsA. Y cTpaHeHne JeGeKTOB U 3aMEHY CO-
CTaBHBIX YACTEH TEIUIOCUETIMKOB CJICYET MPOBOIUTH IIPH OTCYTCTBUH TEIUIOHOCUTEIIS B TPYOOIIPOBOIAX.

5 MNMoaroTtoBka k paboTe
5.1 OBwme ykaszaHus

[Tocie pacmakOBKH COCTaBHBIX YacTeil TEMIOCYETYMKA HEOOXOAMMO MPOBEPHTh MX KOMILUICKTHOCTh Ha
COOTBETCTBHE IACIOPTY. 3aTE€M HMX MOMEINAIOT He MEHEE YeM Ha CyTKH B CyXO€ OTaIlIMBaeMOe ITOMELICHHE;
HOCJIe 3TOr'0 MOKHO MPOBOAUTH PAOOTHI IO MX MOHTAXY U BBOJY B 3KCILIyaTalHIo.

Ha Bpems npoBeneHust paboT, KOTAa KPBIIIKA MOHTXHBIX OTCEKOB TEIIOBBIYMCIUTEINS U HJICKTPOHHBIX
0510KOB TipeoOpazoBarenell CHATHI, HEOOXOAUMO 00ECIeYHTh 3allIUTy OT MOMAaJaHHS MBUTH U BJIard BHYTPb
UX KOPITyCOB.

5.2 MoHTaX anekTpuyeckux uenem

[HogxmroueHne AaTYNKOB U MPOYETO 0OOPYAOBAHMA K TEIIOBBIYMCIUTEINIO BITOIHIIOT MHOTOXKUIIBHBI-
MU KabensMu. [ 3ammTel OT BIUMSIHAS MPOMBINUICHHBIX MOMEX CIIEAyeT MCIOIb30BaTh SKPAaHUPOBAHHEIC
Kabenu. B ycnoBusix sKkcIulyataluy IOMEXH MOTYT OBITH OOYCIIOBJICHBI Pa3IHMYHBIMH (aKTOpaMH, Halpu-
Mep, paboTON TUPHUCTOPHBIX M MHBIX MPeoOpa3oBaTesiell 4aCTOThI, KOMMYyTalMell MOIIHBIX HAarpy30K C IO-
MOIIBIO pelie M KOHTAKTOPOB, KOPOTKHMHU 3aMBIKAHUSIMH B 3JEKTPOYCTAaHOBKaX, PE3KHMHU H3MEHEHUSIMU
Harpy3Kd B 2JIEKTPHUYECKHUX paclpeeUTeIbHbIX CHCTEMaX, cpabaThIBaHHEM 3aIIUTHBIX YCTPOUCTB B DIICK-
TPUYECKHUX CETSX, SNEKTPOMArHUTHBIMU TIOJIIMH OT PaJdo- U TEIECBU3MOHHBIX NEpelIaTINKOB, TOKAMH pac-
TEKaHWs MPH pa3psaax MONHUK u np. Ecnu B HemocpeacTBeHHON OJIM30CTH OT 000pyOBaHUS y37a ydeTra
OTCYTCTBYIOT MPOMBIIINICHHBIE arperaTshl, cliocoOHbIE MOPOXKIAATh MOJ00HBIE (HaKTOPHl BOSHUKHOBEHUS T10-
MeX, IOIyCKaeTCsl NCIOIb30BaTh HEAKPAHUPOBAHHBIE Kalesu.

IIpu ucmonp30BaHMM 3KPAaHUPOBAHHBIX Kabeel pabouee 3a3eMIIEHHE UX JKPAHHBIX OIJIETOK JOJDKHO
BBITIOJHATHCA TOJIBKO B OJHOM TOYKE, KakK IMPaBHJIO, HA CTOPOHE TEIUIOBBIUMCINTENA. OIUIETKH JTOJKHBI
OBITH JIEKTPUYECKH H30JMPOBAHBI 110 BCEH JUIMHE Kabessl, NCIOIb30BaHUE MX IJIS 3a3€MIJICHUS] KOPITYCOB
JaTYMKOB U MPOYEro 000PyIOBaHUS HE JOIMYCKAeTCs.

Ecnu st paboThl cocTaBHBIX yacTel TpeOYIOTCSl BTOPUYHBIE HCTOYHUKY MUTAHUS TIOCTOSHHOTO TOKA, B
Ka4eCTBE TAKOBBIX CJIEMYET MCIIOIb30BaTh ceTeBble agantepsl: AJITI82, AJITI83 6o vHbIe GIOKU MUTAHMS,
COOTBETCTBYIOIINE TPEOOBAHUSIM CTAHAAPTOB AIIEKTPOMAarHUTHOH COBMECTUMOCTHU M O€301IaCHOCTH.

[IpenenbHas naMHA JUHUN CBS3M MEX]y TETUIOBBIYMCIUTENEM U TaTYMKaMH OTPeNesieTcs COMPOTHBIIE-
HUEM KaXKJO0Tro NMPOBOAA IIENH, KOTOpOe He AOJDKHO mpeBbImaTh 50 OM, MeXIy TEIIOBBIYMCIUTENEM WU
BHEIIHUM 000pYyJOBaHHEM, MTOJAKIIOUEHHBIM 110 uHTepdeiicy RS232, ne nomxna npessimars 100 m.

DJEeKTPUUECKOE COMPOTUBIICHUE H3OJSIIMU MEXIY HNPOBOJAMH, a TAKXKE MEXKIY KaKIbIM IPOBOJIOM H
9KPaHHOW OIUIETKOW MM pabodunM 3a3eMIIeHUEM JIOJDKHO ObITh He MeHee 20 MOM — 3to TpeboBaHue obec-
MEYMBAETCS BHIOOPOM Kabelel M KaueCTBOM MOHTaxKa IieTe.

[lo okOHYaHUM MOHTa)Ka BIEKTPHUYECKUX LIEHel cliefyeT yOequThesl B IPAaBUIIBHOCTH BBITIOJHEHHS BCEX
COETMHEHH, HAIIPUMeEp, IMyTeM UX "TPO3BOHKHK". DTOMY 3Tamy paboTHI ClleAyeT yAEIUTh 0C000€ BHIMAHNE
— OMMOKM MOHTa)Ka MOT'YT IPUBECTH K OTKa3y 000pyAOBaHUS.

5.3 MoHTax obopyaoBaHus

MoHTax TeII0CYeTYNKa CJICAYCT BBIINOJIHATH, PyKOBOACTBYACH HpOeKTHOfI ,HOKYMCHTaL[I/Ieﬁ Ha y3¢CJI yuc-
Ta U YKa3aHHuAMH, COACPKAIINUMUCA B SKCHHyaTaHI/IOHHOﬁ JOKYMCHTalU COCTaBHBIX JacTei.

1 Usrorosurens anantepoB — AO HII® JIOTUKA, r. Cankr-IletepOypr.
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Jlns ycraHOBKH peoOpaszoBartenieii TeMnepaTypsl pekoMeHayeTcst mpuMeHaTs 000bmmku BTII1 u BTII2
TepMoMeTpudeckue Tuiab3bl I T2.5 u I'T6.3, nins ycTaHOBKH ITpeoOpa3oBaTeieii pacxona — MPUCOCTUHUTEb-
Hble KoMIuIekThl KI1, 1 yCTaHOBKM JaTYMKOB JaBJIEHHS — OTOOPHBIE yCTpoiicTa, Hanpumep OC-1001.,

[To oKOHYaHUM MOHTaXKa CUCTEMY 3allOJHSIOT TEIJIOHOCHTENEM IO/ PabOYHM JIaBICHUEM U MPOBEPSIOT
TepPMETUYHOCTh COSJMHEHUI mpeoOpa3oBareneii ¢ TpyOorpoBoaoM. [IpocaunBanue TEIJIOHOCHUTENS HE JI0-
MYCKAaeTCH.

5.4 KomnnekcHaa nposepka

Ha 3aBepmaroriem 3tarne MOArOTOBKH K paOOTe B TEIUIOBBIYUCIIUTENb BBOISAT HACTPOCUHBIC NAaHHBIC, C
MTOMOIIIBEO KOTOPBIX OCYIIECTBISAETCS "MPUBSA3KA" TEIUIOCUETINKA K KOHKPETHBIM YCIIOBHUSAM y3Ia yuera (310
MOJKHO CHI€JaTh 0 MOHTaXa TEIUIOBBIYUCIUTENI Ha O0OBeKTe, B JaOOpaTOPHBIX YCIOBUAX). 3HAUCHUS
HACTPOEYHBIX JIAHHBIX OOBIYHO MPUBEICHBI B MACHOPTE y3Jia y4eTa WIM B €ro MPOEKTHOW JOKYMEHTAIIHH.
[Tocne BBOAAa HACTPOSUHBIX JAHHBIX KOHTPOJIUPYIOT paOOTOCIIOCOOHOCTH CMOHTUPOBAHHOW CHCTEMBI IO TI0-
Ka3aHUSIM U3MEPSIEMBIX MapaMeTPOB, 3HAYCHHST KOTOPBIX JTOJDKHBI COOTBETCTBOBAThH PEXKUMaM pabOThI y3Ia.

B 3aBepiiieHre KOMIUIEKCHOM MPOBEPKH MJIOMOUPYIOT OpraHbl YIPABJICHUS, HACTPOUKU U PETYIUPOBKU
COCTaBHBIX YacTeH TEIIOCUYCTYNKA, Pa3beMHBIC COSIMHEHUS U KIIEMMHBIC KOPOOKH JIMHHN CBSI3H.

6 MeToguka noBepku
6.1 O6LKre nonoXxeHus

Hacrosimas meronuka pacnpoctpansierca Ha teriocueTunku JIOITUKA 8943, BeimyckaeMble IO TEXHU-
yeckuM ycioBusim TY 4218-091-23041473-2014.

HacTosimas MeToanka mpuMeHsIeTCs TP YCIOBUH, YTO KaKIasi COCTaBHAS YacTh TEIIOCUYETINKA SBISETCS
CPEICTBOM M3MEPEHHIA YTBEPKACHHOTO THIIA U TIOABEPTaeTCsa MOBEPKE B YCTAHOBIEHHOM TTOPSIIKE.

TennocyeTyrky MOJBEPraroT NEPBUYHOM (10 BBOJA B IKCIUTyaTallMIO U MIOCTIE PEMOHTA) U ITEPUOINIECKON
(TIpH 3KcIUTyaTalum) MOBEPKaM.

WuTepBan Mexxay NOBepKaMU IPH SKCILTyaTaIl[iH COCTABIISET:

- 3 rosa AJis TEIUIOCYSTUMKOB ¢ MpeoOpa3oBaTesisiMu Merpan-320, Metpan-55, Munaa-1311;

- 4 roza A OCTaNbHBIX TEIIOCYETUYHNKOB.

6.1 (U3menennas peoaxuusn, Hzm. Nel)

6.2 Onepauum NnoBepku

[Ipu moBepKe BBITIONHSIOT MPOBEPKY COCTaBa TEIJIOCUETYHKA, MPOBEPKY COOTBETCTBUS METPOJIOTHYE-
CKHUM TPEOOBAaHHUSM U MOATBEPIKICHHUE COOTBETCTBUS MPOTrPAMMHOT0 00€CIICUCHUSI.
6.2 (U3menennas peoaxuus, Hzm. Nel)

6.3 NpoBeaeHne NnoBepkn

6.3.1 IlpoBepky cocTaBa BBIMOJIHIIOT HA OCHOBAHUHU CBEJICHUH, COACPIKALIUXCSA B MACIOPTE TEIIOCYET-
YHKa ¥ MACIOPTaxX ero COCTaBHBIX dacTel. KOHTPOIMPYIOT COOTBETCTBHE 3aBOACKUX HOMEPOB, YKa3aHHBIX B
MacrmopTax COCTABHBIX YaCTEH, 3aMKUCAM B MACIMOPTE TEMJIOCUYCTUNKA, & TAKIKE COOTBETCTBHE THIIOB COCTAB-
HBIX YacTeil JoMmycKaeMbIM coryiacHo Tabmure 2.1.

[IpoBepKy COOTBETCTBHS METPOJIOTMUECKUM TPEOOBAHMSM BBITIOJIHSIIOT HA OCHOBAaHMM PE3YJIbTATOB I0-
BEPKH COCTAaBHBIX YacTel TerocueTunka. CoCTaBHBIE YaCTH TEIJIOCYETUHKA JTOJDKHBI UMETh JeUCTBYOIINE
CBHUJICTEILCTBA WJIH 3aIMCH B MACIIOPTaX O MOBEPKE.

6.3.1 (U3menennasn peoaxyus, Usm. Nel)

6.3.2 (Ucknrwouen, Uzm. Nel)

6.3.3 (Ucknrwouen, Uzm. Nel)

6.3.4 IloaTBepkIeHUE COOTBETCTBUS MporpaMMHOTO obecreueHus (I10) BBITTONHSIOT HA OCHOBAaHUH CBE-
JICHUH, COAEpKAIUXCS B MACIOPTE TEIUIOCYSTYMKA W MACIOPTE TEIUIOBBIYMCIUTENS, BXOJSIIETO B COCTaB
TEIIOCYETYHKA.

KoHTponupyoT COOTBETCTBHE MICHTU(PUKAIMOHHBIX AaHHbIX 1O (HOMEp BEepCHUH M KOHTPOJbHAS CyM-
Ma), YKa3aHHBIX B IMACMIOPTE TEIUIOCUETUMKA, 3AIUCAM B IACTIOPTE TEILIOBBIYHCIUTEIIS.

6.3.4 (U3menennas peoaxyus, Hzm. Nel)

! MizroroBuTens GOGBIIIEK, THIIB3, IPHCOCTHHUTETHHBIX KOMILICKTOB H OTOOPHBIX ycrpoiictB — AO "TOM", r. Caukr-IlerepOypr.
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6.4 OdopmneHune pesynbTaToB

B cBuaeTensCcTBO 0 MOBEPKE WITM B MACIIOPT TEIUIOCUYETUHKA, B pazmen "CeneHus o moBepke', 3aHOCST
pe3yabTaThl IOBEPKHU C YKa3aHUEM JIaThI €€ MPOBEIICHUS; 3aHCh YIOCTOBEPSIOT MOAMUCKHIO TTIOBEPUTEIIS.

3HaK MOBEPKHU HAHOCST HA IMACTIOPT U (W) Ha CBUJCTEILCTBO O IMMOBEPKE TEIIOCUETIHKA.

6.4 (U3menennasn peoaxyus, Hzm. Nel)

7 TpaHCNOpTUPOBaHNE U XpaHeHne

TpaHcOpTHpPOBaHUE TEIUIOCYETYHKOB B TPAHCIIOPTHOM Tape MIOMyCKaeTcsl MPOBOIUTH JIIOOBIM TpaHC-
MOPTHBIM CPEACTBOM C 00ECIIEUCHUEM 3aLUTHI OT AaTMOC(EPHBIX OCAAKOB M OPBI3T BOIBI.

YcioBus TpaHCIIOPTUPOBAHMUS:

- TeMIIepaTypa OKpYKarolero Bo3ayxa: ot -25 go 55 °C;

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

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

- yaapsl (TpaHCHOpTHAs TpsAcKa): yckopeHue 10 98 m/c?, yactora 10 2 '

VYcnoBus XpaHeHHS TEIUIOCUSTYUKOB B TPAHCHOPTHOW Tape COOTBETCTBYIOT YCJIOBHUSIM TPaHCIIOPTHPOBA-
HUSL B 4YaCTH BO3ACHCTBUS KIMMAaTHUECKUX (PAKTOPOB BHEIIHEH Cpelbl.
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[MpunoxeHune A
OCHOBHbIe XapaKkTepuCTuKn npeobpasoBartenen

A.1 IlpeobpazoBarenu pacxona
Pexxumbl paboThl npeoOpa3oBaTenell pacxoja MOJKHBI BRIOUPATHCA TAKUM 00pa3oM, YTOOBI UX OTHOCH-
TeJbHAs TOTPEITHOCTh MPU U3MEPEHUHN pacxoja (00beMa) B 3aBHCUMOCTH OT KJIacca TeIIOCUYETINKOB, B KO-
TOPBIX OHH MPHUMEHSIOTCS, C YYETOM BIUSIOMUX (HAKTOPOB YCIOBUI IKCIUTyaTaIlMM HE MPEBbIIIaNa 3Have-
HUM, BEIYUCICHHBIX MO (hOpMyIaMm
6G =+(1+0,01'Dg) £3,5 (mma TerocueTyrKoB Kiaacca 1) (A.1)
8G =+(2+0,02:-Dg) <5 (I TETI0CYETIMKOB Kiacca 2) (A2)
rae
0G — oTHOCHUTEJbHAS MOIPEIIHOCTD [%0];
Dc — De=Gg/G; Gg u G — BepxHHii peien U3MEPEHHI U TEKyIllee 3HAaYCHUE PAcXo/Ia.

A.2 IlpeoGpazoBarenu TeMIepaTypbl

JlOJDKHBI TIPUMEHSATHCS TIPeoOpa3oBaTeNll TEMIIEPATYpPhl (TEPMOMETPHI CONPOTHBIICHUS, TepMOIpeodpa-
30BaTelH COMPOTHBICHHUS) ¢ XapakrepucTrukamu Pt100 u 10011

OTHOCHTENbHAs TOTPEITHOCTh KOMIUIEKTa TpeoOpa3zoBaTesieit TeMIlepaTyphl (COriacoBaHHOW Maphl IS
U3MEpEHUsI Pa3HOCTH TEMIIepaTyp) He J0/DKHA TpeBbimiath +(0,25+9/At) % B nuanasoHe U3MEpEeHHH pa3HO-
ctu Temneparyp At ot 3 go 145 °C.

AGCOOTHASI TOTPEIIHOCTE KaKO0T0 Mpeodpa3oBaTelis He JoJpkHa npeBsiath +(0,15+0,002-]t)) °C.

Cxema NOJKITIOUeHHS TepMOIIpeoOpa3oBaTeneii — 4eThIPeXIPOBOIHAS.

A.3 [IpeobpaszoBarenu AaBlICHUS

[MorpemHocTs mpeoOpa3oBaTenieil 1aBiIeHuUs, IPUBEACHHAS K BEpXHEMY IpeaeNy U3MEpeHHH, B pabounx
pEeXHMMax U C yU4ETOM BIHSIONIMX (aKTOPOB YCIOBHIA IKCILUTyaTallMK HE MOJDKHA mpessiaTh £(yY-0,05) %,
rae yY — npeaes JoMycKaeMOH MOTPEUTHOCTH TeIJIOCUETYUKA IPH U3MEPEHHUH JaBJICHUSI.

JlOIKHBI TPUMEHSTHCS TIPE00Pa30BaTEH C BEIXOIHBIM CUTHAJIOM MOCTOSIHHOTO ToKa 4—20 MA.



