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BeseneHve

Hacrosmee pykoBOACTBO MO JKCIUTyaTalMM NpeJHA3HAYEHO AN CNELHMAINCTOB, OCYLIECTBIIAIOINX
MOHTax, 006cTy>kuBaHHe U noBepky TemwnocueTurkos JIOTUKA 8943.

PyKOBOACTBO COAEPKHUT CBEJEHUSA O COCTaBE, TEXHMYECKUX XApAKTEPUCTHUKAX U MOHTAXE TETIOCUETYH -
KOB. OHO He 3aMeHseT SKCIUTYaTalMOHHYIO JOKYMEHTALNIO 000PyXOBaHHs, BXOAIIETO B COCTAB TEMIOCYET-
4yuKkoB. [Ipy APOEKTUPOBAHNH U BKCIUTYaTALMH CIIELYeT JONONHUTENbHO NONMb30BaThCA JOKYMEHTAlMeH, o+
CTaB/IIEMON B KOMILIEKTE 3TOro o6opyRoBanus, a Takke MU 2714-2002 "Sueprus Temnosas ¥ Macca Tell-
JIOHOCHUTEJIA B CHCTEMAX TeIUTOcHabkeHNa. MeToANKa BbINOMHeHHS n3MepeHui. OCHOBHbBIE TONOXEHU".

IMpuMep 3anmucy Temwnocuerdnka: "TermnocueTunk JIOTUKA 8943-2-16111, TV 4218-091-23041473-2014",

1 HasHadyeHue

TennocyeTYNKM NpeHA3HAUCHBI JUIS U3MEPeHNUA TEIUIOBON 3HEPTHH, pacxona, o6beMa, Maccsl, TeMnepa-
TYPBI ¥ AaBJICHHS BOJbI B CHCTEMAX TEIUIO- U BOAOCHAOMKEHNS, TeMIePaTyPhl OKPY>KaOILETo BO3AYyXa, aTMO-
cepHOro KaBicHUd U APYTUX NapaMETPOB KOHTPOIHPYEMO#H Cpesbl.

2 CocTaB

B cocTaBe TemnoCHeTYMKOB MPUMEHSAIOTCS TEMUIOBBIYUCITHTENH, NpeobpasoBaTen’ pacxosa, TeMIepaTypbl
W JABJICHUS, TUIILI KOTOPLIX NpHBeAeHb! B Tabmuue 2.1.

TennocyeTynkyn pa3nuyaroTcs, B 3aBUCHMOCTH OT 3aKa3a, KOITMYEeCTBOM, COCTABOM M YPOBHEM TOYHOCTU
H3MEPHUTEJIbHBIX KaHAIOB,

CtpykTypa 0603Ha4eHHs TEMIOCUETYNKOB NpHUBEieHA Ha pUcyHKe 2.1. Kogpl cocTaBHBIX yacTei cormacHo
tabmuaue 2.1.

Tenmocuetunk JIOTUKA 8943-2-16 1 1 1/ XXXXX

KOn TennoBLIYUCTUTENS Onmucanue BToporo
TEMI006MEHHOTO
KOHTYypa (1pu
HAJTHYMH)

Kon npeobpazosarens pac-

X0Ja B MOJAIOIIEM U (MJTH)

o6paTHOM Tpy6ONpoBOLE Knacc TounocTH H3Mepu- 3

HEPBOro TEIIO0GMEHHOTO L] TEJILHOTO KaHalla TeNoBon

KOHTYpa SHEPTHH B IEPBOM

TEMI00GMEHHOM KOHTYpe

Kox npeobGpasoparens TeM- Koz npeobpasopartens

nepaTypsl B IOZAIOIIEM H JABJIEHUd B MOJAIOILEM H

(unu) obpaTaom Tpy6omnpo- (unu) obpatHoM Tpy6omnpo-

BOJIE IEPBOTO TEMIOOOMeH- BOZE MEPBOTO TEMI000MeH-

HOTO KOHTypa HOTO KOHTypa

Pucynok 2.1 — CrpykTypa 0603HaueHIs TEMIOCUETYHKOB

! OCHOBHEBIE XapPaKTEPUCTHKM MPpeobpazopaTeneil MPUBEAEHBI B TIPUIOXKEHUM A.



Tabnuua 2.1 — CocTaBHbIE YaCTH TETIOCYETYHKOB

Tun | Kon | Tun | Kon
TenyoBpryucauTEN N
CITT941 moz. 941.10 | 1 [CIIT941 mox. 941.20 | 2
6 aTeJId Pacxo
[1POM 11 |UFM-3030 37
B3JIET OP (Jlaiit M) 12 |OPTISONIC-3400 38
Mactep®ioy 13 [YPXX2KM-3 39
OMHUP-TIPAMEP-550 14 {SonoSensor-30 40
PM-5 15 BIIC 51
[Mutepdnoy PC 16 |BOIIC-P 52
Kapat-551 17 |Mertpan-30011P 33
JITK410 18 Metpan-320 54
9CKO-PB.08 19 |3B-200 55
Tenukon-P2JI-100 20 BCT 71
CVYP-97 31 [BCTH (DN25-DN40) 72
Kapat-520 32 |BCTH (DN40-DN250) 73
PYC-1 33 M 74
US800 34 W 75
Ultraheat (T150/2WR7) 35 BCKM 76
I'enukon-PYJI 36 - -
6 BaTEIH TEMIIE Bl
TOM-110 1 [TOM-100 5
KTIITP-01,-07,-08 2 |TNT-1 6
KTIITP-05 3 |TIIT-15 7
KTCII-H 4 |TCII-H 8
II 0BAT JICHUS

MeTtpan-150 1 |APZ 3
MUJIA-1311 1 [Metpan-75 3
Merpan-55 2 |KopyHA 3
AWNP-20/M2 2 |MBS-4003 3
TAa-100M1 2 |AHP-10 3
CIIB 2 |(6e3 mpeobpa3osarerns) 4
DMP 2 - -

3 TexHu4eckne paHHble
3.1 JkcnnyaTtaunoHHbIe XapaKTepuCTUKM

VY¢noBus IKCIUTYaTalMHU:
- TeMIepaTypa OKpy Karollero Bosayxa: ot 5 a0 50 °C;
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- OTHOCHUTENBHas BlaxHocTh: 80 % nipu 35 °C u Gosiee HU3KUX TEMIEPATypax;

- atMoc(epnoe naenenue: ot 84 go 106,7 xIla;

- CHHycouJanbHas BUOpauus: ammutyaa 0,35 mm, yacrora ot 10 g0 55 I'..

OneKTponUTaHuE:

- mepeMeHHblit ToK: (220+22/-33) B, (50£1) I';
- MOCTOSHHBIN ToK: oT 12 1o 24 B,

Cpennssa HapaboTka Ha oTka3: 35000 u.
Cpeauuit cpok ciyx6sr: 12 ner.

4
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3.2 DyHKUMOHANbHbIE BO3MOXHOCTU

TennocueTINKH paccYUTaHBl Ha 0OCIYXKUBaHUE IBYX TEMIOOOMEHHBIX KOHTYPOB, B K&XIOM M3 KOTOPBIX
MOryT GBITh YCTAHOBJICHBI TpH NMpeoOpa3oBaTesis pacxoja ¢ UMIYNLCHBIM BBIXOAHBIM CHTHAJIOM, TPH Ipe-
o6pa3oBaTesib TEMNEPATYphl C BLIXOAHBIM CUTHATIOM CONPOTUBJNICHU ¥ TPH (JUIS BapHaHTa C TETIOBBIYHCIIH -
teneM CIIT944) unu nga (ans BapuaHTa ¢ TeruoBbraucauteneM CITT943) npeobpasopatens U36BITOYHOTO
JaBJIEHNS C BBIXOJHBIM CUTHATIOM TOKa.

TennocueTuyky 06€CIeUNBAIOT:

- M3MepeHHue TEIUIOBoi SHepruH, 06beMa, Macchl, 00beMHOr0 1 MacCOBOTO PacXol0B, TEMIIEPATy Phl U

JaBNEHUS BOMBI;
- apXHBUpOBaHME 3HAUCHUI KOJIMYECTBA TEIIOBOI SHEPTHH, Macchl, 00beMa, CpeIHUX 3HauUeH Uit
TeMIlepaTypsl ¥ AAaBJECHUSA B YaCOBOM, CyTOYHOM ¥ MECAYHOM apXHBaX;

- apXHBHpOBaHHe COOOIIEHHt O HEIUTATHBIX CUTYalUAX ¥ 00 USMEHEHUX HACTPOEYHbIX 1apaMeTpPOB;

- BBOJ HACTPOEYHBIX NapaMeTPOB;

- NOKa3aHUA TeKyIINX, apXMBHBIX U HACTPOEUHBIX NTApaMeTPOB;

- BeJeHUe KaJleHaaps U BPEMEHH CYTOK M y4eT BpeMeHH paboTsl;

- 3alllUTY apXUBHBIX JaHHLIX ¥ HACTPOEYHBIX NapaMeTPOB OT U3MEHEHUH.

3.3 [lnanasoHbl namepeHuin

ot 2,5:10% o 10° 1/4.

Jlvanazon usMepeHuii o6beMa, ot 10* 10 9:10° M.
Jl1ana3oH u3MepeHHil MacChl ot 10* 10 9-10° 1.
Jvana3zoH n3MepeHUil TeMnepaTypbl ot -50 mo 150 °C.
Jlvana3oH u3MepeHUii pa3sHOCTH TeMIepaTyp..... ... 0T 3 o 145°C.
Jnana3soH u3MepeHuil AaBiieHUs ot 0 no 2,5 MIla.

JuanasoH u3MepeHHii TEIIOBOI SHEPTUM . 07310 10 9-10° I'[Ix.

3.4 MeTponorunyeckue xapakrepucTUKu

IMpenensl nomyckaeMoii OTHOCUTENBHOM MOTPEIIHOCTH MPY M3MEPEHNH TETIOBOM SHEPTUU B 3aKpBITOM
CHCTeMe TEMNOCHa0KEeHNS

- ina TC knacca | +(2+12/(t1-12)+0,01:-Dg) %;

- nna TC knacca 2 £(3+12/(t1-12)+0,02-Dg) %.

IMpenensl nonyckaeMoit OTHOCUTENBHOMN MOrPEIHOCTH TPH U3MEPEHUH TEIIOBOil SHEPTHU B OTKPHITOM
cHUCTeMe TEIIoCHabKeHus:

- nns TC xnacca 1 £(1,5+0,01-Dg)/(1-0-B) %;

- ang TC knacca 2 +(3+0,01-Dg)/(1-a-B) %.

Ipenensl monyckaeMoif OTHOCUTENBbHOH MOrpELIHOCTH NMpPH M3MEpEeHHH OOBEMHOrO M MaccoBOTo pac-
XOJIOB, 00BbEMa M MaCCHI:

- nias TC knacca 1 +(1+0,01-Dg) %;

- nns TC knacca 2 +(2+0,02-Dg) %.

Ipenens! nonyckaeMoit abCoNIOTHON NOrPEIIHOCTH NIPH U3MEPEHUM TEMITEPATYPBI:

- 1y TC xnaccoB 1 u 2 +(0,25+0,002-|t]) °C.

INpenensl [omyckaeMoi OTHOCHTENBHOM MOrpellHOCTH NIPH U3MEPEHUH Pa3sHOCTU TeMIepaTyp:
- i TC xmaccos 1 1 2 =[0,2+9/(t1-t2)] %.

IMpenensl ponmyckaemMoif NpUBEAEHHOM K BepXHeMy Npefeny U3MEpeHuil MOrpellHOCTH MpU U3MepeHUH
JaBNeHAS:

-1y TC knaccos 1 u 2 +0,8 %.

IMpenesnsl gomyckaeMoit OTHOCUTENBHOM NOTPEIIHOCTH YacoB:

- nns TC knaccos 1 u 2 +0,01 %.
ITpuMeyanue.

a=M2/M1; M1 — macca [T] TeroHocuTeNs, NPOIUELIEro MO noAaweMy Tpybonposoay, M2 — mo o6par-
HoMy TpyOomnpoBoay; 0<o<l.

B=t2/t1; t1 — TemnepaTypa [°C] TemnoHocuTeNd B NofaromeM Tpy6onpoBoe, t2 —B o6paTHOM TpyGompoBoze.
Ds=Gp/G; Gg — BepxHuUii penen uzMmepenuit pacxona [M*/4], G — Tekyiee 3Ha4eHUE PacXoia.
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3.5 CxemMbl noTpebneHuns

Crneuvdnueckue 0cOGEHHOCTH y3/1a yueTa — KoHGHUrypanus Tpy6onpoBoJoB, COCTaB M pasMellleHne o60py-
JIOBAaHUA U CPEJICTB M3MEpeHNi — oObeHEeHbl NIOHATHEM "cxeMa noTpebneHus”. TlopaepkvBaeMbie Teo-
CYETYMKAMHU CXeMbl NOTpeOIeHNs U COOTBETCTBYIOIME M pacueTHbie GOpMyJIb! Uil MOAMGUKALUH C Tero-
Bbraucuteasmu CI1T943 npusenens! B Tabmuue 3.1, ¢ Temnosbraucautesamu CI1T944 - B Tabiuue 3.2. Jins
KaXI0T0 TeTI000MEHHOTO KOHTYpa MOXeT ObITh BbIOpaHa mobas U3 NpUBEIEHHBIX CXeM NOTpebIeHHs.

B tabnuuax npunaTel cnepyromue oboszHauenus: TC1, TC2, TC3 — npeobpa3zoBarenu Temmeparypsbl;
TAa1, Maz, NMAa3 - npeotpasosatenu nasnenus; BC1, BC2, BC3 — npeo6pasosarenu o6beMa; Q, Qr — ten-
noBas 3”eprus; V1, V2, V3 — o6bvem; M1, M2, M3 — macca; t1, t2, 13, tx - TemMneparypa; At — pa3HOCTb
temneparyp; Cl, C2, C3 — uena umnynsca; N1, N2, N3 — xonuyectBo umiynbcos; pl, p2, p3, px — miot-
HOCTh; hl, h2, h3, hx — sHTanemus.

IpuBeneHHBle cXeMBl ABIAIOTCSA 6a30BBIMH — COCTAB M PACIIONIOXKEHYE UX JJIEMEHTOB MOTYT OBITH B OMpeE-
JeJeHHBIX Tpefenax M3MeHeHbl [IpuMepbl cxeM NOTpeONeHHs ¢ M3MEHEHHO! Tomonorueil NpuBeleHs! B
PAXT.421412.019 "Tennoseraucnuteny CIIT943. PykosoacTBo mo skciutyatauuu” ¥ PAXKI.421412.032
"Tennoseraucautenn CITT944. PykoBoncTBO M0 3KCITyaTammu”,

Tabnvna 3.1 — Cxemel notpebnenns. TemnocueTunky ¢ Berancautesnem CITT943
Ne Tononorus tennoobMeHHOro
B KOHTYpa

PacueTHble $hopMynbl

V1=C1-N1; V2=C2 N2

At=t1-t2

L [M1=p1- V1; M2=p2. V2; M3=M1-M2
Q=M1 - (h1-h2)+(M1-M2) - (h2—hx)

S Qr=M3- (h3-hx)

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

TC3

TC3

vi g
ol

BC3

At=t1-t2

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

nat Tc1

| P 'n

BC1
Vi

na2 Tc2

‘—J_PZ 'Q

BC2

T

At=t1-t2

M1=pl-V1; M2=p2-V2
M3=M1-M2+p2- V3

Q=M1 (h1-h2)+M3 - (h2-hx)

At=t1-2

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

7C3

v fe
>

BC3

At=t1-t2

Qr=M3 - (h3-hx)

V1=C1-NI1
At=t1—t2
Mi=pl-V1; M2=MI
Q=M1 - (h1-h2)

M1=p1-V1; M2=p2- V2; M3=p3- V3

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

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

Mi=pl - VI; M2=p2- V2; M3=p3- V3

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

M1=pl - V1; M2=p2 - V2; M3=p3- V3
Q=M1 - (h1-h2)+(M1-M2) - (h2—hx)
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Tomonorus Tennoo6MeHHOTro

Ne KOHTYpa PacueTHble opMyibl
nmP TC1" BC1v1
1
O S V1=C1-N1; V2=C2-N2; V3=C3- N3
no2 TC2 BC2 M1=p1 . Vl, M2=p2 ’ VZ; M3=p3 -V3
6 amtl% 0 Q=M1 - (h1-hx)+M2 - (h2-hx)+M3 - (h3-
TC3 B8C3 hX)
A v Qr=M3 - (h3-hx)
7 At TC1 - BCT V1=C1-N1; M1=p1-VI1
- Q=M1 - (h1-hx)
e, e B V1=C1-N1; V2=C2 - N2; V3=C3 - N3
- [ At=t1-t2
g 12 sc : Mi=pl - V1; M2=p2 - V2; M3=p3- V3
PN LR Q=M1 - (h1-h2)+(M1-M2) - (h2-hx)+
TC3gs BE':,W +M3 - (h3-hx)
> —r Qr=M3 : (h3-hx)
BC1 _ w1
->
9 - B o V1=CI -NI; V2=C2-N2; V3=C3 - N3
BC3 w3
g iy
ng1 TC1
P1 t
> V2=C2-N2; V3=C3 - N3
At=t1-t2
10 W 'Y M2=p2 - V2; M1=M2; M3=p3 - V3
-

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

Tabnuna 3.2 — CxeMbl notpebieHus.

TemnocueTunxy ¢ BerukcauTeneM CI1T944

Ne

Tononorus Tenuoo6MeHHOro

KOHTYpa

PacueTHrle GhopMy bl

V1=C1:-Nl1; V2=C2:N2

At=t1-t2

M1=pl-VI1; M2=p2-V2;
M3=M1-M2; V3=M3/p3

Q=M1 : (h1-h2)+(M1-M2)- (h2-hx)
Qr=M3 - (h3-hx)

01

V1=Cl -N1; V2=C2-N2; V3=C3 -N3
At=t1-t2

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

02

V1=CI -N1; V2=C2 -N2; V3=C3 - N3
At=t1-t2

Mi=pl - V1; M2=p2- V2
M3=M1-M2+p2- V3

Q=M1 - (h1-h2)+M3 - (h2-hx)

7
























