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BBeneHue

HacTosiee pykoBOACTBO IO SKCIUTyaTallK MPpeJHa3HaYeHO AJIsl CTienua-
JIUCTOB, OCYIIECTRIISIFOINNX MOHTaX, OOCITY>KMBaHUE U TIOBEPKY TEIIIOCYET-
yukoB JIOTHKA 8941.

PyKoBOACTBO COAEPKUT CBEICHHUS O COCTABE, TEXHHUYECKHX XapaKTEepH-
CTHKAaX U MOHTaXe TeruiocueTynkoB. OHO HE 3aMEHSET KCIUTyaTallHOHHYIO
JIOKYMEHTAIIHIO 000PYIOBAHUS, BXOASAIIETO B COCTAB TEIJIOCUETINKOB. [Ipn
NPOCKTHPOBAHUH U JKCIUTYaTallMH CJICAYET JNOMOJHHUTEIHLHO MOJIh30BAThHCS
JOKYMEHTAIIMEH, TOCTABIAEMON B KOMILIEKTE 3TOr0 000pyJOBaHUsI, a TAKKe
MU 2714-2002 "DHeprus TEIUIOBas U Macca TEIJIOHOCUTEIIS B CUCTEMaXx Tell-
nmocHabkeHrs. MeToauka BeIoHEeHNs n3MepeHnii. OCHOBHEBIC ITOJIOKEHUS .

IIpumep 3anucu TEIUIOCUETUYMKA:

"Temnocuerunk JIOTNKA 8941-2-1611-1, TY 4218-090-23041473-2014".

1 Ha3HayeHue

TerurocyeTanky npeTHa3HAYEHBI I H3MEPEHNUS TETTIOBOM SHEPTHH, pac-
X072, 00beMa, Macchl, TeMIepaTyphbl U AaBJICHUS BOJBI, TPAHCIIOPTUPYEMOit
o TPyOOIIPOBOIaM CHCTEM TEIUIO- U BoJoCHaOeHus Ha 00bekTax XKKX u
HPOMBIIIICHHBIX PEIPHATHH.

2 CocTaB

B cocras temnocuerunkoB BXoAaT TemoBbraucantens CI1T941 u mpeobpa-
30BaTeNy pacxoja, TEMIEPaTyphl U NABICHUS, TUIIBI KOTOPHIX IPHUBEICHHI B
tabmumax 2.1 — 2.4%,

TemnocyeT4rKy pa3nuvaroTCsl NCTIOTHEHUSMH B 3aBUCUMOCTH OT ITPUMEHSI-
E€MOCTH WX COCTaBHBIX YaCTEH Ha MOJAroNIeM U (WiIK) 00paTHOM TpyOOIPOBO-
nmax. CTpykrypa 00O3HAa4eHUsS WCIOTHEHWH TEIUIOCUETYMKOB IMPHUBEICHA Ha
pucynke 2.1.

1 OcHoBHBIE XapaKkTepHCTHKH IPeodpa3oBaTereil IPUBEICHB! B PHIOKEHHH A.
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Temnocuetunk JIOTUKA 8941- 2 - }Q - ZI;

KO,Z[ TCIIJIOBBIYHUCIIUTEIIA

(Tabmumma 2.1)

Kon nmpeobpazoBarens
pacxoja B OJaroIeM
U (n1m) odpaTHOM
TpyOoIIpoBOe
(Tabmura 2.2)

Kon nmpeobpazoBatens
TeMIepaTypsl B OJA0-
meM U (FIn) oOpaTHOM
TpyOOIIpOBOIE
(Tabmura 2.3)

Kon npeobpazoBatens
JaBJICHUS B IIOJAIOIEM
1 (nm) obpaTHOM
TpyOOIIpoBOE
(Tabmura 2.4)

Kiacc Temrocuerunka
10 KaHaTy U3MEPECHIS
TEIJIOBOU SHEPTUU

Pucynok 2.1 — CtpykTypa 0003Ha4€HHs HCIIOIHEHNH TEIJIOCUETYNKOB



Temnocyerunku JIOTUKA 8941. PYKOBOJICTBO 1O 3KCILTYATAIIMA 5

Tabmuna 2.1 — TeIuIOBBIYUCITUTEN

Tun TennoBeMUCTUTENS Kon

CIIT941 monnduxanms 941.10 1

CIIT941 monuduxanms 941.20 2

Tabmuia 2.2 — [IpeoOpazoBarenu pacxona

Twum mpeobpazoBaTes
pacxozia Kon | Tum npeoOpazoBarens pacxona | Kon

[1POM 11 JUS800 35
B3JIET OP (Jlaiit M) 12 |SONO 1500 CT 36
Mactep®Pnoy 13  |Ultraheat T 37
SMUP-TTPAMEP-550 14  |BIIC 51
PM-5 15 |B3IIC 52
[Tutepdmoy PC 16  |Metpan-300I1P 53
Kapar-551 17  |Metpan-320 54
BCD 18 |TOM 71
CYP-97 31 |BCT 72
Kapat 32 |BCTH 73
Kapat-520 33 M 74
PYC-1 34 W 75

Tabmuma 2.3 — [IpeoOpazoBarenu TemnepaTypsl

Tun npeoOpa3zoBaresis TemIepa- Ko Tun npeobpaszoBatelis TemMIepa- Ko
TYpBI TYpPBI

TOM-110 1 [TBM-100 4

KTIITP-01 2 |TIHT-1 4

KTIITP-05 2 |[TIT-15 4

KTCII-H 3 |[TCII-H 4

Tabmuma 2.4 — [IpeoOpa3oBarenu naBieHus

Tun npeobpaszoBatelis gaBiie- Kox Tun npeoOpaszoBaTeis AaBie- Kon

HUS HUS

Metpan-150 1 [MHUOA-1311 2

Mertpan-75 1 |ANP-10 1

Mertpan-55 2 |ANP-20/M2 1

C/i1B 1 |MBS 4003 1

DMP 1 |(Ge3 mpeoOpazoBaTess) 3

Kopynn 1 — —
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3 TexHun4yeckme naHHble
3.1 3kcnnyaTaunoHHbIE XapaKTepUCTUKK

VY Ca0BHS KCILUTyaTalluK:

- TeMIepaTypa OKpyKaromero Bo3ayxa: ot 5 1o 50 °C;

- oTHOcHUTeNbHas BIaXHOCTh: 80 % mpu 35 °C;

- arMmocdepHoe aasienue: ot 84 mo 106,7 lla;

- cuHycouaanbHas BuOpanus: amrumtyaa 0,35 M,

yacrora ot 5 1o 35 I'm.

Onexrporuranue: (220 +22/-33) B, (50 = 1) I'ii (HemocpeacTBEHHO WIIH
Yyepe3 CeTeBbIe afaITepsl).

OnekrpomarautHas coBmecTuMocTb: o ['OCT 30804.6.1-2013 u
I'OCT 30805.22-2013.

Crenens 3amuThl OoT T6UH U BOObl: IP54 mo T'OCT 14254-96.

Cpennsist HapaboTka Ha otka3: 35000 u.

Cpennuii cpok CiryxO0sl: 12 ner.

3.2 OyHKUMOHaNbHbIE BO3MOXHOCTH

Temnoc4yeT4nKN pacCYUTaHbl Ha 00CTYKHBaHUE OTHOTO TEIUIOOOMEHHOTO
KOHTYpa, CO/IEPKaIEro TPH TPYOONPOBO/A, B KAKAOM M3 KOTOPBIX MOXKET
OBITH YCTAQHOBJIEH IpeoOpa3oBaTelb PAcXofa C HMITYJIbCHBIM BBIXOJHBIM
CHTHAJIOM, IpeoOpa3oBarellb TEMIEPATyphl ¢ BHIXOAHBIM CHTHAJIOM COIPO-
TUBJICHUSI U TIPEOOPA30BaTEIlb IaBJICHHUS C BHIXOJHBIM CUTHAJIOM TOKA.

TemnocueTynku 00ecevrnBaioT:

- WU3MEepeHHe TeIUIOBO SHEeprun, 00beMa, MacChl, 00bEMHOI0 H Macco-
BOT'O PAacxoi0B, TEMIIEPATyPhI U IaBICHUS BOJBI;

- apXUBHPOBaHUE 3HAUCHUI KOJIMYECTBA TEINIOBOIM SYHEPTUH, MACCHI,
00beMa, CPeTHUX 3HAYCHUI TeMIIepaTyphl U IaBJICHHUS — B YaCOBOM,
CYTOYHOM U MECSTYHOM apXUBaX;

- apXWBUPOBAHME COOOIIEHHH O HEIITATHBIX CUTYalMsIX U 00 H3MEHe-
HUSX HACTPOCUHBIX TAPAMETPOB;

- BBOJI HACTPOECUYHBIX MAPAMETPOB;

- MOKa3aHUs TEKYIIUX, apXUBHBIX U HACTPOCYHBIX IAPaMETPOB;

- BEJICHUE KaJleHJapsl K BPEMEHH CyTOK M y4eT BpeMeHH PaOOThI;

- 3alUTy U3MEPUTEIHHBIX JaHHBIX HACTPOSUHBIX MAPaMETPOB OT
HU3MEHEHUS;

- KOMMYHHKAIIMIO C BHEIIHUMH yCTpOHcTBaMH yepe3 nopTsl RS232.
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3.3 [lnanasoHbl N3aMepeHnn

Jlnamna3zoHbl U3MEPEHUI:

- 01 2,5:107 g0 1,4-10° — 06BeMHBII [M3/4] 1 MacCOBBII [T/4] pacxXosr;
- ot 0 1o 2,5 MIla — naBieHue;

- ot muHyc 50 g0 moc 150 °C — remneparypa;

- or 10 10 9-108 — 06BeM [M®] 1 Macca [1];

- 01 3:107 10 9-108 I'JIx — TemIoBas >Heprus.

3.4 MeTponorunyeckne xapakTepucTuKku

IIpenensl nomyckaeMoi NOrpEeIHOCTH:
— JUTA TETUTOCUETYHNKOB Kiacca 1:

+ [2+12/(t1-0-t2)+0,01'-Dg] % — wu3MepeHHE TEIJIOBOH SHEPrHU
(oTHOCHTEIBHAN),

+ (1,1+0,01-Dg) % — u3mepenue pacxojaa, 00beMa U MacChl (OTHOCH-
TebHas);

— JIIsl TETUTOCYSTYMKOB Kiacca 2:

+ [3+12/(t1-0-t2)+0,02'Ds] % — wu3MepeHHE TEIIOBOH SHEPrHU
(oTHOCHTENBHASN);

+ (2,1+0,02-D¢) % — u3mepenue pacxoaa, 00bemMa U MacChl (OTHOCH-
TebHas);

— JUIA TETUIOCUETYHUKOB KiaccoB 1 u 2:
+ (0,25+0,002-t) °C — u3mepenue TemrepaTyps! (aOCOT0THAS);
+ 1 % — wusmepenue napneHus (NpUBEICHHAS K BEPXHEMY IPEACITY
M3MEpEeHHi);
+ 0,01 % — nmorpentHOCTh YacoOB (OTHOCHUTENBHAS).

IIpumeuanue.

o  — Koa(oduimeHt Bomopazoopa; a=M2/M1; M1 u M2 — macca BobI,
MIPOIIIEIICH 10 TIOJAI0IIEMY U 00paTHOMY TPyOOTIpOBOAaM;
0<a<1.

De — nuHAMHYECKHii Auana3oH u3MepeHuil pacxonaa; De=Gg/G,

Gg — BepxHHUi1 IIpenen U3MEepeHni npeodpa3oBaTelis pacxo/a,
G — Texymiee 3HaUCHHUE PACXO/A.
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3.5 Cxembl noTpebneHus

Crenmprdeckrie 0COOCHHOCTH y371a ydeTa — KOH(UTypamnus TpyoonpoBo-
JIOB, COCTaB U pa3MeIleHue 000pyIOBaHMsI U CPEICTB U3MEPESHUH — 00he -
HEHBI IOHATHEM «cXeMa notpebaeHus». B tabmune 3.1 npuseaeHs! noauep-
JKUBAEMBbIE TEIUIOCYETUYHKAME CXEMBI TOTPEOJICHHS M COOTBETCTBYIOIINE UM
pacuetHsle (opmynel. B Tabnwime npuHATH clemyromue OO0O3HAYCHWUS:
TC1, TC2, TC3 — npeobpazoBarenu temnepatypsl; [111, T1J12, [T13 — npe-
oOpaszoBarenu pgasnenusi; BC1, BC2, BC3 — mpeoOpa3oBarenu o0Obema;
Q, Qr — temnosas 3ueprus; V1, V2, V3 — oosem; M1, M2, M3 — macca;
t1, t2, t3, tx — remneparypa; At — paznocts Temmeparyp; Cl, C2, C3 — nena
ummyibca; N1, N2, N3 — konraecTBo UMITYyITBCOB; pl, p2, p3, pX — INTIOTHOCTB;
hl, h2, h3, hx — sHTaNBEIUA.

[IpuBeneHHBIE CXEMBI SBIAIOTCS 0230BBIMH — COCTAB H PACIIONIOKEHUE UX
AIIEMEHTOB MOTYT OBITH B OIPEAETICHHBIX Mpeaenax u3MeHeHbl. [Ipumepsr
cXeM  moTpeOlieHHus ¢  HM3MCHEHHOM  TOMOJIOTHEH  MPHUBEICHBI
B PAXKI.421412.031 "TemnoBeruucnutenu CIIT941. PykoBoacTBo 1m0
AKCIUTyaTanuu".

Tabmuma 3.1 — CxeMsl moTpediieHus

Tononorus TermooOMeHHOro
No Pacuernsie Gpopmyst
KOHTYypa

V1=C1-N1; V2=C2:N2
At=t1-t2
TS IM1=p1-V1; M2=p2-V2;

1

ng1 TC1 BCH
P1 'll V.

0 o2 Te2 a2 L IM3=M1-M2: V3=M3/p3
PP A SN Q=M1.-(h1-h2)+(M1-M2)-(h2-hx)
Qr=M3.(h3-hx)
na1 TC1 BO1 V1=C1-N1; V2=C2-N2; V3=C3-N3
o ! mates  [AEtI2
1 10 [M1=pl-V1; M2=p2:V2; M3=p3-V3

npg2 17C2 BC2
P2 'IZ V2

Q=M1.(h1-h2)+M3-(h2-hx)
Qr=M3.(h3-hx)
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Tonosnorus TenaI000MEeHHOTO
Ne Pacuernsie popmymst
KOHTYpa
I'I,El,1P1TC111 BC1V1
- ! V1=C1-N1; V2=C2-N2; V3=C3-N3
no2 TC2 BC2 - At=t1-12
2 |_Lrre v M1=p1-V1; M2=p2-V2
na3 Tcs M3=M1-M2+p2-V3
P Q=M1.(h1-h2)+M3:(h2-hx)
BC3
['I,E|,1P1 TC‘][1 BC1V1
- V1=C1-N1; V2=C2-N2; V3=C3-N3
ng2  TC2 BC2 At=tl _t2
3 P2 © v2 MIZPIVI, M2:p2V2, M3=p3V3
(-I'UJ.S . Q=M1.-(h1-h2)+M3:(h3-hx)
S Qr=M3-(h3-hx)
nat TCt BC1 V1=C1-N1; V2=C2-N2; V3=C3-N3
Lt e A2
4 > 1° M1=p1-V1; M2=p2-V2; M3=p3-V3
Q=M1.(h1-h2)+(M1-M2)-(h2-hx)
< < Qr=M3-(h3-hx)
|'|.El1p1 T?n BC1V1 V1=C1-N1
. - At=t1-12
e Tc2 M1=p1-V1; M2=M1
PG Q=M1-(h1-h2)
no1 - TC1 BC1
-1 A V1=CI1-N1; V2=C2-N2; V3=C3-N3
e Tc2 B2 M1=p1-V1; M2=p2-V2; M3=p3-V3
6 | 2 1° o Q=M1.(h1-hx)+M2-(h2—hx)+
ngs  TCs +M3:(h3-hx)
L2 10 P Qr=M3.(h3-hx)
7 ngt TGl - BCT V1=C1-N1; M1=p1-V1
o U o Q=M1-(h1-hx)
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Tonosnorus TenaI000MEeHHOTO
Ne Pacuernsie popmymst
KOHTYpa
ngt  TC1 BC1
PR vi V1=C1-N1; V2=C2-N2; V3=C3-N3
L At=t1-2
g | ™, T, 52, > Ml1=pl1-V1; M2=p2-V2; M3=p3-V3
PPN RN Q=M1.(h1-h2)+(M1-M2)-(h2—hx)+
e BC3, +M3:(h3-hx)
- S Qr=M3-(h3-hx)
BC1 w1
9 |5 e V1=C1:N1; V2=C2:N2; V3=C3-N3
BC3  v3
I'I,D,1P1 TC1 X
no2  TC2 BC2 M At:t 1 —t2
10 P2 © v2 M2:p2V2, M1:M2, M3:p3 V3
Bcy, TC3 A3, Q=M1.(h1-h2)+M3.(h2-hx)
- Qr=M3-(h3-hx)

4 be3onacHoOCTb

be3zonacHocTh omeparopa mpu padoTe ¢ TeIUIOCUeTYHMKaMH oOecriedeHa
KOHCTpYKLHEN TerutoBbraucauTes. [Ipu aTom nelictBus oneparopa, CBA3aH-
HBIE C JKCIUTyaTallMed TeIyIOCUYeTYMKa, JOJDKHBI ObITh CTPOTO Or'paHHUYEHbI
UCKIIIOYUTENBHO PabOTOM C JIUIIEBON HAHEIbIO TEIJIOBBIYUCITUTEIS.

[Tpu MOHTaXE U TEXHUIECKOM O00CITYKUBAHUH TETIOCYETYNKOB HCTOYHHU-
KaM{ OMaCHOCTH SABJISIOTCS HanpspkeHue 220 B mepeMeHHOro ToKa B CUIIOBOM
CEeTH M TEINIOHOCUTENb ¢ IpeAeabHbIMU napamerpamu 1,6 MIla u 150 °C.

IlopknroyeHue BHEIIHMX LENEH COCTaBHBIX 4YacTeW TEIJIOCUETYUKOB
JIOJDKHO OCYIIECTBIISATBCS TMPH OOECTOYEHHBIX IIEMAX JJIEKTPOIHUTAHUS.
Ycrpanenue neeKTOB W 3aMEHY COCTaBHBIX YacTeld TEIIOCYETYHKOB
CJIEyeT MPOBOJAUTH MPH OTCYTCTBUH U30BITOYHOTO AABJICHUS B TPYOOIPOBO-
Jax.
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5 lNMoaroToBka k paboTe
5.1 OOLwme ykaszaHus

Ilocnme pacmakOBKM COCTaBHBIX YacTe TEIUIOCUETYMKA HEOOXOIUMO
MPOBEPUTh WX KOMIUIEKTHOCTh Ha COOTBETCTBHE IACIOPTy. 3aTeM uX
MOMEIAIOT He MEHee YeM Ha CYTKH B CyXO€ OTaIlIiBaeMOe IOMEIICHHE;
MOCJIE 3TOTO MOXHO MPOBOJAUTH PA0OTHI IO UX MOHTaXY U BBOJY B 3KCILTya-
taruio. Ha Bpems mpoBeneHust paboT, KOraa KPHIIIKH MOHTaKHBIX OTCEKOB
TETUTOBBIYNCIINTENST W JJIEKTPOHHBIX OJIOKOB IpeoOpa3oBaTeNell CHSATHI,
HEO0XO0MMO 00ECHEeUnTh 3allUTy OT IMOMaJaHus MbLIM U BJIATM BHYTPh UX
KOPITyCOB.

5.2 MoHTaX anekTpuyeckux uenem

[NonkmroyeHre TaTIMKOB ¥ IPOYETo 000PYAOBaHHUS K TETUTOBBIYHCIUTEIIO
BBITIOJTHSIOT MHOTOKHIIbHBIMU KaOeIsIMU.

Jns 3ammThl OT BIMAHWS TPOMBIIIJICHHBIX TIOMEX PEKOMEHIyeTCs
WCTIONB30BaTh IKPAHUPOBAHHBIC KAOENH, METaJUIOpyKaBa WM MeTaJlTnde-
CKHe TpyOBbl, 0THAKO TaKOE€ PelIeHHE JOKHO MPUHUMATHCS AJ1s1 KOHKPETHOTO
y3/1a ydera. B ycloBHsSX 3KCIUTyaTalliyd OMEXH MOTYT OBITh OOYCIIOBJICHBI
pa3nugHBIMA (haKTOpaMU, HAIIpUMep, pabOTON THPUCTOPHBIX U WHBIX MPE0O-
pazoBaTeneil 4acTOThl, KOMMYTAI[e MOIIHBIX HArpy30K ¢ MOMOIIBIO pene U
KOHTaKTOPOB, KOPOTKUMH 3aMBIKaHUSIMH M TYTOBBIMH pa3psaMy B DJIEKTPO-
YCTaHOBKAaX, PE3KHUMU U3MEHEHHSIMH HATrpy3KH B JJEKTPUUYECKUX pacIipelie-
JUTENHHBIX CHCTEMaX, CpadaThIBAHUEM 3aIIUTHBIX YCTPOWCTB B DIIEKTPUYE-
CKUX CETSX, DIEKTPOMATHUTHBIMHU MOJSIMUA OT PajHO- ¥ TEIEBU3MOHHBIX I1e-
PEeNaTYNKOB, HEMPSIMBIMU pa3psaMy MOJTHHN U 1p. Eciiu B HemocpencTBeH-
HOW OJIM30CTH OT 0OOPYMOBAHUS y3Ja y4eTa OTCYTCTBYIOT MPOMBINIICHHBIE
arperatbl, CIIOCOOHBIE TOPOXIATh MOM00HBIE (DaKTOPHI BO3HUKHOBEHHUS
NoMeX, JIOIYCKAaeTCsl KCIOJIb30BaTh HEAKPAHUPOBaHHEBIE KaOelu.

[Ipu ucnonp30BaHUK SKPAaHUPOBAHHBIX Kadenel pabodee 3a3eMIIeHHE MX
9KPaHHBIX OIJIETOK JIOJKHO BBITIONHATHCS TOJIBKO B OJTHOW TOYKE, KaK Mpa-
BUJIO, HA CTOPOHE TETUIOBBIYUCIUTENA. OTIIETKN JTOJKHBI OBITH JIEKTpHYE-
CKH M30JIMPOBAHBI 110 BCEW AJTMHE KaOesi, HCTIONb30BaHUE UX AJIS 3a3€MIICHHS
KOPITyCOB JaTYMKOB U IIPOYEro 000PYIOBAHUS HE AOIYCKAETCs.

Ecnu asist paboThl cOCTaBHBIX YacTel TpeOyIoTCs BTOPHYHBIE NCTOYHUKU
NUTaHUSI TIOCTOSTHHOTO TOKA, B Ka4eCTBE TAKOBBIX CIIEyeT HCIOJb30BaTh
cereBble anantepsrt AJIII82, AJITI83 nubo MHBIe GJIOKU MUTAHMS, COOTBET-
CTBYIOIINE TPEOOBAHUSIM CTAHIAPTOB AJIEKTPOMATHUTHON COBMECTUMOCTH M

! Msrorosurens anantepos — 3A0 HIID JIOTUKA, r.Cankr-TletepGypr.
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0e30macHOCTH.

[penenvHast JUIMHA JTHHUH CBSA3M MEXJTY TETUIOBBIYUCIUTENIEM U IaTUH-
KaMU ONpeeNsieTCs] COMPOTUBICHUEM KaXKIO0T0 MPOBOJA LIEMH, KOTOPOe He
JIOJKHO TpeBbImaTh 50 OM, MEXTy TETUIOBBIYUCIUTENIEM H BHEITHUM 000-
pyIOBaHHEM, TOAKIIOYeHHBIM 0 nHTepdeticy RS232, He nomkHa npeBbI-
math 100 M. DiekTprdeckoe COMPOTHBIICHHE M30JISIIUN MEXTy TIPOBOAMH,
a TaKk)Ke MeXKIy KaXXIbIM IPOBOJIOM U SKPaHHOU OIJIETKOHM WK pabounM 3a-
3eMJICHHEM JI0JOKHO ObITh He MeHee 100 MOM — 310 TpeboBaHue obecnedn-
BaeTCs BEHIOOPOM KaOeel 1 KaueCTBOM MOHTaXKa IIeTeit.

[To oxoHYaHMM MOHTa)ka DIEKTPUUECKUX LIENeH cienyeT yOenuTbes B
MPAaBWJILHOCTU BBITIOJIHEHHUS BCEX COCJAMHCHUH, HampuMep, MyTeM UX
"mpo3BOHKH". DTOMY 3TaIry paboThHI CIEAyeT yAEIUTh 0co00e BHUMAHHUE —
OomMOKH MOHTa)Ka MOTYT MPUBECTH K OTKa3y 000PYAOBaHHS.

5.3 MoHTax obopyaoBaHus

MOoHTaX TEIIOCYETYNKA CIEeAyeT BBIIOJIHITh, PYKOBOACTBYSCH IPOCKT-
HOW JOKyMEHTalMed Ha y3esl yuyeTa M YKa3aHHsSIMH, COACP)KAIIUMHCS B
3KCIUTyaTallMOHHON JOKYMEHTALMU COCTaBHBIX YaCTEH.

Juis ycTaHOBKH IpeoOpa3zoBartesell TeMiepaTypbl peKOMEHyeTcs IpuMe-
HaTh 600b1Ky BTII1 u BTII2 u repmomerpuueckue runb3sl ['T2.5 u ['T6.3,
JUIL  yCTAaHOBKM MpeoOpa3zoBareield pacxoja — MPHUCOETUHHUTEIbHBIC
komriekTsl KII, m1st ycTaHOBKM AaTYMKOB AaBieHUS — OTOOPHbIE YCTPOH-
crBa, Haripumep OC-100%,

Ilo oxoOHUaHMM MOHTaXa CHCTEMY 3arOJHSIOT TEIUIOHOCHUTENEM TOJ
pabounM J1aBIEHHEM U MPOBEPSIOT T€PMETHYHOCTHh COEIUHEHUH npeodpaszo-
BaTenei ¢ TpyoonpoBoaoM. [IpocaurBanue TEMIOHOCUTENS HE JIOITYCKACTCSI.

5.4 KomnnekcHas nposepka

Ha 3aBepmatomem 3Tare MOArOTOBKM K PabOTe B TEIUIOBBIYHMCIHUTEND
BBOJST HACTPOCYHbIC IaHHBIE, C IIOMOLIbIO KOTOPBIX OCYIIECTBIISETCS
"mpuBs3Ka" TEIUIOCUETYHKA K KOHKPETHBIM YCIOBHAM y371a y4eTa (3TO MOKHO
ClenaTh 10 MOHT@Xa TEIUIOBBIUMCIMTENSI Ha OOBEKTe, B JIaDOpPaTOPHBIX
yCIOBHUSAX ). 3HAYCHUS! HACTPOCUHBIX JaHHBIX OOBIYHO MTPHUBEACHBI B MACTIOPTE
y3J1a y4eTa WIH B €T0 IPOeKTHON noKyMmeHTarun. [locie BBoga HacTpoeyHbIX
JAHHBIX KOHTPOJIUPYIOT pabOTOCIIOCOOHOCTH CMOHTHPOBAHHOW CHCTEMBI 10

! Msrotourens GoGbINIEK, THIIb3, PHCOSTMHUTEILHBIX KOMILIEKTOB M OTOOPHBIX
ycrpotictB — 3A0 "TOM", r. Cankt-IlerepOypr.
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MOKa3aHUSM U3MEPSIEMBIX TapaMeTPOB, 3HAUEHUS KOTOPBIX TOJIKHBI COOTBET-
CTBOBAaTh peKUMaM pPabOThI y3Ia.

B 3aBepiuieHne KOMIUIEKCHON MPOBEPKH MJIOMOMPYIOT OpraHbl yIpasie-
HUSl, HACTPOMKHU U PETYIUPOBKU COCTABHBIX YACTEH TEIIOCUETUNKA, pA3beM-
HBIE COEIMHEHNS U KJIEMMHBbIE KOPOOKH JIMHUH CBSA3H.

6 MeToguka nosepku
6.1 Obwme nonoxeHus

Hacrosiimass ~ Merogwka — pacmpocTpaHseTcss Ha — TEIUIOCYETYHKH
JIOTUKA 8941, BeimyckaeMbie 1Mo TexHHYeckuM ycioBusM TY 4218-090-
23041473-2014.

J71s1 TeNI0CYeTYMKOB YCTaHOBIIEH TIOJIEMEHTHBIN METOJI TOBEPKHU. Teruto-
CUETUYMKH NOJBEPTalOT MOBEPKE IPH BBIIYCKE U3 MPOM3BOACTBA, IPH BBOJE B
IKCIUTyaTalHIo, OCJIE PEMOHTA U IPH SKCIUTyaTaluH.

WuTtepBan Mex 1y MOBEpKaMH NP IKCILTyaTallul COCTaBIISIET:

- 3 ropma A TEIIOCYETYHKOB ¢ MpeoOpazoBaTensiMu Metpan-320,

Mertpan-55, MUJIA-1311;
- 4 roja it OCTaNbHBIX TETUIOCUETUYHKOB.

6.2 Onepauum NnoBepkn

IIpu moBepke BBIMOIHAIOT MPOBEPKY COCTaBa U KOMIIJIEKTHOCTH, IIOBEPKY
COCTaBHBIX YacTel, NpPOBEPKY (YHKUIMOHUPOBAHHMS W TOATBEPKACHUE
COOTBETCTBHS IPOTPAMMHOTO 00ECTICUCHHSI.

6.3 lNpoBeneHne nosepkn

6.3.1 IIpoBepky cocTaBa M KOMIUIEKTHOCTH IPOBOIAT IpPH BBIMYCKE
TEIJIOCUETYNKA U3 TIPOU3BOJICTBA, TIPU BBOJIE B DKCILTYATAIHIO, IPU IKCILTY-
aTaluy U TOoCIie PeMOHTA.

[IpoBepKky BBIIONHSIOT HAa OCHOBAaHWW CBEACHWH, COAEpIKANIUXCS B
MacropTe TEIUIOCUETYMKa U MaclopTax ero CocTaBHBIX yacTeil. KoHnTponu-
PYIOT COOTBETCTBHE 3aBOJICKMX HOMEPOB, YKa3aHHBIX B IMACIIOPTax COCTaB-
HBIX YacTell, 3amucsiM B MAacHOpTe TEIIOCUETYMKA, a TAKXKE COOTBETCTBUE
THUIIOB COCTABHBIX YacTel JOMYCKaeMbIM COTJIacHO Tabuuiam 2.1 — 2.4,

VY CTaHaBIUBAIOT HAIMYKE JICHCTBYIONINX CBUICTEILCTB (MM OTMETKU B
MacIopTax) 0 MOBEPKE COCTABHBIX YacTEH, HATMYKE W IEJIOCTHOCTh ILIOMO,
HECYIIIUX TTOBEPUTETHHBIC KIICHMA.

6.3.2 [loBepKy COCTaBHBIX YaCTEH TEMJIOCUETYUKA BBIIOJHSIOT COTJIACHO
JIOKYMEHTY Ha MOBEPKY KaXKJI0H COCTaBHOM YaCTH.
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6.3.3 IIpoBepky QPyHKIIMOHUPOBAHUS POBOIAT IIPH BBOJE TEILIOCYCTUUKA
B OKCIUTyaTaIMIo U TOCIEe peMOHTa. [IpoBepKy BBIMONHSIOT AJISI BCEX 3ajleH-
CTBOBAHHBIX U3MEPUTEIBHBIX KAHAJOB B pA0OYUX PEKUMAX U YCIIOBUIX y3Jia
yueTa. JlomyckaeTcsi MPOBOIUTH MPOBEPKY B PEXHUMAaX, OTIMYHBIX OT
pabounx, KoTJa 3HaYeHHs mapaMeTpoB pabodeld cpeibl HE COOTBETCTBYIOT
MPOEKTHBIM, HO HAaXOJATCS B TpeeniaX AUana3oHOB M3MEpeHui mpeodpaso-
BaTenen.

B namsTh TermoBRIYMCIUTENS BBOASIT HACTPOCUHBIE JAHHBIE, XapaKTepH-
3YIOIIe BRIOpAaHHBIE ISl IPOBEPKH PEKUMBI pabOTHI 000PYIOBaHHSI.

B cuctemMy mopaioT TEMJIOHOCHTENb, W IMOCJE YCTaHOBJIICHUS PEKUMOB
KOHTPOJIUPYIOT TIO MOKA3aHUSAM TEIJIOBBIYUCIUTENS 3HAYCHUS U3MEPSIeMbIX
napameTpoB. [lokazaHus TOMKHBI OBITh YCTOWYMBBIMHU, 3HAUEHUS MTapaMeT-
POB JIOJDKHBI JISKaTh B MpeefiaX AUana3oHOB U3MEPEHH, a CIICOK HelITaT-
HBIX CUTYyallMi, (PUKCUPYEMBIX TEIIOBBIUMCIIUTEICM, JOJDKEH ObITh MyCThIM.

6.3.4 IloarBepxaenue coorsercTBUs 11O mpoBOIAT B cocTaBe omepaLuii
MOBEPKH TETUIOBBIYUCIIATEIS.

6.4 OdbopmneHne pesynbTaToB

B macmopr Temnocuerunka, B paszgen "CBeneHus o moBepke', 3aHOCAT
pe3yIbTaTHl MMOBEPKH C YKa3aHUEM JaThl e IMPOBEACHHs. 3alHCh YI0CTOBE-
PAIOT NOANHUCHIO IMTOBEPUTEIIA U OTTHUCKOM IIOBEPUTEIILHOT'O KJIeiima.

Pe3ynbTaThl MOBEpKHM COCTABHBIX HYacTeW TEIUIOCYETYHKA O(OPMIIIOT
COTJIACHO YKa3aHHUSIM B MX METOJIUKAX ITOBEPKH.

7 TpaHCnopTUPOBaHNE U XpaHeHune

TpaHcropTHpOBaHHE TETIJIOCYETYNKOB B TPAHCTIOPTHOM Tape A0MycKaeTcs
MPOBOJIMTH JIFOOBIM TPAaHCIIOPTHBIM CPEACTBOM C 00ECIIEYEHHUEM 3allIUThl OT
aTMOC(EPHBIX OCAAKOB U OpPBI3T BOJBI.

YcnoBus TpaHCIOPTUPOBAHUSA:

- TeMIIepaTypa OKpPYKaIoIIero Bo3ayxa: oT MUHYyC 25 o mitoc 55 °C;

- OTHOCHTeIbHAsI BIaKHOCTb. He Oosee 95 % mnpu 35 °C;

- arMmocdepHoe aasienue: ot 84 mo 106,7 xlla;

- yzaapsl (TpaHCIIOPTHAs TPACKA): ycKopeHue 10 98 m/c?,

yactoTa j0 2 ['m.

VYcinoBus XpaHEHHUS TEIUIOCUETYMKOB B TPAHCIOPTHOM Tape COOTBET-
CTBYIOT YCIIOBHUSIM TPAHCIOPTHPOBAHWS B YAaCTH BO3ACWUCTBUS KIMMaTH4e-
CKHX (PaKTOPOB BHENIHEW CPEIbI.
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MpunoxeHne A
OcHoBHbIE XapaKTepUCTUKM NpeobpasoBaTenen

A.1 IlpeoOpa3zoBaTenu pacxoma
Pexumbl paboTel peoOpazoBaTteneill pacxoaa TO0KHBI BHIOUPATHCS TAKHUM
o0pa3oMm, uYTOOBI MX OTHOCHTENbHas TMOTPELIHOCTh W3MEPEHHs pacxoja
(oOBbema) B 3aBHCHMOCTH OT KJIacca TeIUIOCYETYHKOB, B KOTOPBIX OHU IIPHME-
HSIOTCS, C YUYETOM BIUSIOUIMX (PAKTOPOB yCIOBUH 3KCIUIyaTallud HE MPEBbI-
11aja 3Ha4eHUH, BEIYUCICHHBIX 110 (hopMyIaM:
8G =+ (1+0,01-Dg) < 3,5 (s TemIoCYSTINKOB Kiacca 1)
8G =+ (2 + 0,02-Dg) < 5 (s TEIOCUETUNKOB Kiacca 2)
TIe
8G — oTHocHTeIbHas MOrpermHocTsb [%];
De — nuHAMHYECKHii Auana3oH u3MepeHuii pacxonaa; De=Gg/G,
Gg — BepxHUil peaen u3MepeHuil mpeodpa3oBaTes pacxo/ia,
G — Tekymiee 3HaYEHUE PacXoia.
3HaueHUs XapaKTEpUCTHK IMpeoOpazoBaTellell pacxoga B TaliMIax
A.l — A4 naHel s CpaBKW; OHW MOTYT OTIIMYATHCS OT NPUBEACHHBIX B
9KCILTyaTallMOHHOM JOKYMEHTAIMU Tpeo0pa3oBaTese u He MpeTHa3HaueHbI
JUTSL UCTIONIb30BAHMUS B pacueTax.

(A.1)
(A.2)

Tabmuua A.1 — DaekTpoMarHuTHBIE IpeoOpa3oBaTenn

Tum mpeoGpazoBaTes D.N M ] Gr_nax/Gmln
DNmin | DNmax | npu DNmin | npu DNmax
[M1POM 15 150 6/0,01 630/1,4
B3JIET OP (Jlaiit M) 10 300 2,8/0,006 2547/5
Mactep®ioy 10 300 3/0,003 2500/2,5
OMUP-TTPAMEP-550 15 150 6/0,024 600/2,4
PM-5 15 300 2,5/0,0025 2500/2,5
[Tutepduoy PC 15 150 3/0,007 630/1,4
Kapat-551 20 150 10/0,067 570/3,8
BCD 15 300 6,5/0,015 2550/5
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Tabmuia A.2 — YapTpa3ByKoBBIe TpeoOpa3oBaTeIn pacxo/ia

Tur mpeo6pazoBaTetst D.N M ] Gr:nax/Gmln
DNmin | DNmax | npu DNmin | mpu DNmax
CYP-97 25 2000 20/0,1 120000/600
Kapar 20 100 8,1/0,05 240/1,5
Kapar-520 20 80 5/0,025 80/0,4
PYC-1 15 1800 3,5/0,03 110000/45
US800 15 2000 340/0,3 136000/80
SONO 1500 CT 15 100 1,2/0,048 120/4,8
Ultraheat T 20 100 0,6/0,006 60/0,6
Tabmuma A.3 — Buxpessie nmpeoOpa3oBarenn pacxoa
Tun mpeobpazoBatens D.N M ] GmaX/Gmln
DNmin | DNmax | nmpu DNmin | mpu DNmax
BIIC 20 200 10/0,1 1200/12
BOIIC 20 300 8/0,3 1600/50
Metpan-300I1P 25 200 9/0,18 2000/18
MeTtpan-320 25 200 9/0,3 700/14
Tabmuia A.4 — TaxoMeTpUIecKUe MPeoOpa3oBaTeNId pacxoaa
Tun npeodpaszoBatens D.N M ] Gr_nax/Gmln
DNmin | DNmax | npu DNmin | npu DNmax
TOM 15 50 3/0,12 30/1,2
BCT 15 20 1,2/0,048 5/0,2
BCTH 15 40 1,2/0,02 20/0,26
M 15 50 3/0,0225 30/4,5
W 50 500 30/0,225 3000/450

A.2 [IpeoOpa3oBaTenyu TemMeparypbl
JomkHBI NMpUMEHATbCS TpeoOpa3oBaTeln TemIepaTypbl (TepPMOMETPHI
COIIPOTHBIICHHUSI, TEPMOTIPEOOPA3OBATENN COMPOTUBIICHHS) C XapaKTePUCTH-

kamu Pt100 u 100I1.

OTHOCHTENbHAs MOTPENIHOCTh KOMILIEKTa IpeoOpazoBareield Temiepa-
Typbl (COTJIACOBAaHHOM Taphl Ui M3MEPEHHs Pa3HOCTH TeMIepaTyp) He
nomkHa npessimath £ (0,25 + 9/At) % B AuanaszoHe U3MEpeHHN Pa3sHOCTU
temneparyp At ot 3 go 145 °C.

AOGComIoTHasT TOTPEIIHOCTh KaXKAOro mpeoOpa3oBarenss HE IOJDKHA
npesbimare + (0,15 + 0,002-t) °C B nuana3oHe M3MEpEeHHH TEMIEpaTyphl

ot munyc 50 1o 150 °C.

Cxema MoAKITIOUeHHs TEPMOIIpeoOpa3zoBaTesieil — 4eTHIPEXITPOBOAHAS.



Temnocyerunku JIOTUKA 8941. PYKOBOJICTBO 1O 3KCILTYATAIIMA 17

A.3 [Ipeobpa3oBaTeny naBIcHUS

J1O/DKHBI IPUMEHSTHCS ITPeo0pa3oBaTesIy TaBICHHUS C BBIXOAHBIM CUTHAIIOM
IMOCTOSIHHOTO TOKa 4 — 20 MA.

[NorpemHocTs mpeoOpa3oBaTencii, MPUBEACHHAS K BEPXHEMY MPEACTY
U3MEpPEHHH, C YYeTOM BIHSAIONMX (AKTOPOB YCIOBHH JKCILTyaTalud He
noiokHa mpesbiiats £ 0,9 %.





