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BeepeHve

HacTosumee pykoBOACTBO MO 3KCIUTyaTalMH MNpeNHA3HaYeHO I/ CHELHaNUCTOB, OCYLIECTBASIOLIMX
MOHTaX, 00ciy’)KHBaHHe U MoBepky TerocyeTunkoB JIOTUKA 8941,

PykoBOACTBO COAEPKHUT CBEAEHUA O COCTABE, TEXHHUECKUX XapPaKTEPHUCTHKAX H MOHTAXE TEMJOCUETYH-
K0B. OHO He 3aMeHAET IKCIUTYaTaMOHHYIO JOKYMEHTALUIO 060py JIOBaHHUA, BXOAALLErO B COCTAB TEMIOCYET-
4uKoB. [IpH NPOEKTHPOBAHMHU U 3KCIUTYaTallMH CAEMYET JOMONHUTENBHO NONB30BATECA JOKYMEHTALHEH, N10-
CTaBIAEMOH B KOMILIEKTE 3TOro 060pynOBaHHs, a Talke MU 2714-2002 "OHeprus Temnnopas U Macca Tell-
JIOHOCHUTENA B CUCTEMAX TEINIOCHA0XEHUA. MeTOANKa BEINONHEHUA U3MepeHHH. OCHOBHBIE NONOXKEHUA".

[Mpumep 3anucu Temtocuerdnka: "Temnocuyerunxk JIOTUKA 8941-216111, TV 4218-090-23041473-2014".

1 Ha3HauyeHue

TennocueTYNKH MpeaHa3HAYEHEI A U3MEPEHHS TEIIOBON 3HEPTHH, pacxoia, 00beMa, Macchl, TeMIepa-
TYpHI M AaBJICHHUA BOJBI B CUCTEMAaX TEIUIO- U BOAOCHA(KEHHS, TEMNEPaTyphl OKpY>KaloLIero BO3ayxa, aTMO-
cdepHOro naBneHHs U OPyTHX MapaMeTpOB KOHTPOJIUPYEMOIA cpeasl.

2 CocTtaB

B cocTaBe TEIUIOCUETIMKOB NPUMEHSAIOTCA TEIIOBBIYUCIIUTENH, peobpa3oBaTeny’ pacxona, TEMIIEPaTyphl
M JaBJIEHUs, TUIBI KOTOPBIX PHBeeHH] B Tabnuue 2.1,

TennocyeTynky pa3nuYaroTCs, B 3aBHCHMOCTH OT 3aKa3a, KOJIMYECTBOM, COCTaBOM H YPOBHEM TOYHOCTH
H3MEPHUTENBHBIX KaHAJIOB.

CtpykTypa 0603HaYeHHA TEIUIOCUETYMKOB NPHBEEHA Ha pUcyHKe 2.1. Kozbl cOCTaBHBIX YacTel COrIacHO
Tabmumue 2.1.

Temnocuetuuk JIOTUKA 8941-2 16 1 1 1

Konx TernnoBeIYHCITHTENS

Kox npeoGpa3osartens pac-

X0J1a B NOJAIOLIEM U (MIIH) Knacc Tounoctn
obpaTHOM TpyOonposoje || M3MepHUTeNnbHOrO KaHala
TEIN00OMEHHOr0 KOHTYpa TEMJIOBOM SHEPruu B

TemI000MEHHOM KOHTYE

Kon npeoGpazopatens TeM- Kon npeoGpasoaTens
nepaTypel B NOAAOLIEM H IaBJICHUA B MNOAAIOLIEM U
(unu) o6paTtHOM Tpy6OMpo- (unu) oGpaTtHOM TpyGompo-
BOZIE TEN1006MEHHOr0 BOJIE TEMI006GMEHHOr0
KOHTYpa KOHTypa

Pucynok 2.1 ~ CrpykTypa 0603HaueHUs TEIUIOCUETIUKOB

' OCHOBHBIE XapaKTEPHCTHKH NMPeoGpa3oBaTeNeii MPUBEICHB! B TIPUIOKEHHH A.



Tabmuna 2.1 — CocTaBHbIE YaCTH TEMIOCYETIYHKOB

Tun ] Kon r Tun | Kon
TennoBpIYMCIUTETN
CIIT941 Moz. 941.10 | 1 |crT941 mon. 941.20 | 2
eo0pa3oBar
[TPOM 11 [UFM-3030 37
B3JIET 2P (Jlaitr M) 12 |OPTISONIC-3400 38
Mactep®Poy 13 [VPXK2KM-3 39
OMHUP-TTIPAMEP-550 14 |SonoSensor-30 40
PM-5 15 |BIIC 51
Iurepdnoy PC 16 BOIIC-P 52
Kapar-551 17 |Metpan-300I1P 53
JII'K410 18 [Metpan-320 54
3CKO-PB.08 19 |9B-200 55
[enuxon-PRJI-100 20 BCT 71
CYP-97 31 |BCTH (DN25-DN40) 72
Kapar-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 - -
II T¢ 1
TOM-110 1 [TOM-100 5
KTIITP-01,-07,-08 2 |TOT-1 6
KTIITP-05 3 |TIT-15 7
KTCII-H 4 |TCII-H 8
IIpeobpasoBateny fasneHus

MeTtpan-150 1 |APZ 3
MUWJIA-1311 1 Merpan-75 3
MertpaH-55 2 |KopyHA 3
AWNP-20/M2 2 MBS-4003 3
I171-100M1 2 |AHP-10 3
CJIIB 2 |(6e3 npeobpa3oBarens) 4
DMP 2 - -

3 TexHu4yeckune naHHble
3.1 3kcnnyaTaunoHHbIE XapakTEPUCTUKM

YcnoBHA 3KCIUTyaTalyu:
- TeMIepaTypa oKpy>KaloLlero Bosayxa: ot 5 10 50 °C;
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- OTHOCHTeNbHas BIaXHOCTh: 80 % npu 35 °C u 6onee HU3KUX TeMIepaTypax;

- armoc¢epnoe aapneHue: ot 84 o 106,7 klla;

- CHHYycoujanbHas BuOpauus: ammiutyaa 0,35 MM, gacrora ot 10 go 55 I'...

ONeKTpoNUTaHKe:

- mepeMeHHbI Tok: (220+22/-33) B, (50+1) I';
- MOCTOSHHBIH TOK: 0T 12 10 24 B,

CpenHss HapaboTka Ha oTkas: 35000 4.
Cpeanuii cpok ciyx6sr; 12 ner.
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3.2 DYHKUMOHaNbHblE BO3MOXHOCTH

TennocyeT4nKM paccYUTaHbl Ha 0OCITy>KMBaHHE OJHOTO TEIMIOOOMEHHOr0 KOHTYpa, COAepXKallero TpH
TpyOONpoOBOAa, B KaXOM M3 KOTOPHIX MOXeT OBITh YCTaHOBIEH NMpeobpa3oBaTellb pacXofa ¢ MMITYJIbCHEIM
BBIXOJHBIM CHTHAJIOM, 1Ipeo0pa3oBaTelib TeMIIEPaTypbl ¢ BEIXOAHBIM CHTHAIOM CONpPOTUBIIEHHS H npeobpa-
30BaTelIb aBJIeHAs ¢ BLIXOAHLIM CHTHAJIOM TOKa.

Tennocuerdynky obecrieynBaroT:

- H3MepeHre TeroBo! 3Hepruu, o6bemMa, Macchl, 06beMHOT0 M MacCOBOTO PACXOJ0B, TEMIIEPaTyphl U

JaBJIEHNs BOABL,
- apXMBHPOBaHME 3HAYEHHMH KOJIMYECTBA TEMIOBOH SHEPruy, Maccel, 06beMa, CpeIHUX 3HaYeHHt
TeMIIepaTy pbl 1 AaBlIeHHs B YaCOBOM, CYTOYHOM M MECSYHOM apXuBax;

- apXWBHPOBaHMe COOOLIEHHNH O HELITATHBIX CUTYaLHAX i 00 H3MeHEeHHAX HACTPOEYHbIX MapaMeTpoB;

- BBOJ HaCTPOEUYHBIX N1apaMeTpOB;

- MOKa3aHHUs TeKyUIMX, apXHBHbBIX H HACTPOEYHBIX [1apaMeTpPOB;

- BeleHHe KaJleHaaps ¥ BpeMeHH CYTOK M y4eT BpeMeHH paboTsl,

- 3aIlUTY apXMBHBIX JAHHEIX M HACTPOEYHBIX NIapaMeTPOB OT U3MEHEHHH.

3.3 [Inana3oHbl n3MepeHUin

Junana3on u3MepeHuii oobeMa, ot 10* o0 9-10° M.
Juana3soH u3MepeHnit Macchl ot 10™ 10 9-10° .
JlnanasoH U3MepeHnii TemnepaTy pel ot -50 10 150 °C.
Jluana3oH u3MepeHni pasHOCTH Temiepatyp.__..... OT 3 1o 145 °C.
Juana3on u3MepeHnH naBieHUs] ot 0 no 2,5 MITa.

Juana3oH HsMepeHni TemnoBo# sHeprun .07 3:10% no 910 I'[T.

3.4 MeTponoru4yeckue xapakrepucTuku

IMpenens! momyckaeMoif OTHOCHTENBHOM NOTPEIHOCTH NPH U3MEPEeHMH TEIIOBOH SHEPruM B 3aKphITOMH
CHCTeMe TeIIOCHa0KeH

- mis TC knacca 1 £(2+12/(t1-12)+0,01-Dg) %;

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

[penens! gomyckaeMoi OTHOCHTENBHON MOTPENIHOCTH NMPH H3MEPEHNH TEIJIOBOM dHEPruM B OTKPBITOM
CHCTeMe TeIIOCHa0XKeHUsl;

- anga TC xacca 1 +(1,5+0,01-Dg)/(1-0-B) %;

- ana TC xnacca 2 £(3+0,01-Dg)/(1-0-B) %.

[Tpenensr nomyckaeMol OTHOCHTENIBHOM NMOTPEIHOCTH MpPH M3MepeHHH 0OBbeMHOro M MaccoBOIO pac-
XOJI0B, 00beMa U MacCHhI:

- g TC xnacca 1 +(140,01-Dg) %;

- s TC xnacca 2 £(2+0,02-Dg) %.

Ipenensl gonyckaemoil abCOMOTHOM NOrPELIHOCTH P M3MEPEHHUH TEMIEPaTyphl:;

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

IMpenens! nomyckaeMoi OTHOCHTENIBHON NMOTPEIIHOCTH NPH M3MEPEHHNH Pa3HOCTH TeMIIEpaTyp:
- ans TC xknaccos 1 u 2 £[0,2+9/(t1-t2)] %.

IMpenensl nomyckaeMoli MpuUBeNeHHOH K BepXHeMy Npejely M3MepeHHMi NOTPelIHOCTH MPH M3MEPEeHHH
JaBJIeHHS:

- 111 TC knmaccoB 1 1 2 +0,8 %.

Ilpenens! nomyckaemoit OTHOCHTENIbHOM MOTPEIHOCTH YacoB:

- i TC kimaccoB 1 m 2 £0,01 %.
ITprmeuanmne.

a=M2/M1; M1 - Macca [T] TennoHocuTenNd, NpOLIEALIero o noAaoieMy Tpybdonposony, M2 — no obpart-
HOMy Tpy6onposoay; 0<a<I.

B=t2/t1; t1 — Temneparypa [°C] TemioHoCHTeA B NOAatoLIeM TpyOonpoBoe, t2 B o6paTHOM TpyGonpoBoze.
Do=Gg/G; Gs — BepxHuii peaen u3MepeHuit pacxona [M*/u], G — Texyluee 3HaUeHHE PacXoa.
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3.5 Cxembl noTpebnexusn

Crnenuduyeckue 0coGeHHOCTH y3Na yyeTa — KOHGUTypalys TpyOGonpoBOIOB, COCTaB M pasMelleHHe 060-
PYAOBaHMA M CPECTB U3MepeHHUit — oObelHeHb! MOHATHEM cxeMbl noTpebnenus. B Tabnuue 3.1 npusene -
HbI OQJIEPXKUBAEMBIE TETJIOCYETYNKAMU CXeMBI MOTPeOIeHHs U COOTBETCTBYIOLIME PacyeTHBIE HOPMYIIBI.

B Tabnuue npunsTH creayoume o6osHavenus: TC1, TC2, TC3 — npeobpazoBarenu Temnepatypsl; [1]11,
[102, I3 — npeobpazosarenu aasnenus; BC1, BC2, BC3 — npeobpazoparenu o6vemMa; Q, Qr — Temsosas
sHeprug; V1, V2, V3 — o6peM; M1, M2, M3 — macca; t1, t2, t3, tx - TeMnepartypa; At — pa3sHOCTb TeMIiepa-
typ; Cl1, C2, C3 — uena uMnyssca; N1, N2, N3 — KoJIHyecTBO UMNYBCOB; pl, p2, p3, px — maoTHoCTs; hl,
h2, h3, hx — sHTanenus.

IpuBeaeHHBIE CXeMBI ABJIAIOTCA Ga30BBIMH — COCTAB U PacroioXKeHUe X JEMEHTOB MOTYT OBITh B Onpe-
JeNeHHBIX TipedenaX W3MeHeHbl. [IpuMepsl cxeM morpebneHUs ¢ W3MEHEHHON TONONOrHed MpUBEJCHEI B
PAXKT.421412.031 "Tennossruucmurenu CI1T941. PykoBoACTBO 1Mo 3kcIutyatanuu'.

Tabmuua 3.1 — CxeMsl noTpebieHus

Tononorug Ternoo6MeHHOr0
Ne PacyeTHEIe HOPMY B

KOHTypa

V1=C1-NI; V2=C2-N2
At=t1-t2

- e e (M=pl-V1; M2=p2- V2;
~M3=M1-M2; V3=M3/p3

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

na1 7Ci  BC1
28 B vi

ng2 TC2 BC2
P2 2 v2

V1=C1-N1; V2=C2-N2; V3=C3 -N3
At=t1-t2

M1=pl V1; M2=p2-V2; M3=p3-V3
“1Q=M1 - (h1-h2)+M3 - (h2—hx)
Qr=M3 - (h3-hx)

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

ng2 Tvcz2 BC2 —)At=t1—t2
2 i AN Mil=p1-V1; M2=p2- V2
- — M3=M1-M2+p2 - V3
Rl B Q=M1 - (h1-h2)+M3 - (h2-hx)
-
BC3
nat TG BC1
P1 3 i
- o] V1=C1-N1; V2=C2-N2; V3=C3-N3
3 S vz Ml=pl - V1; M2=p2 - V2; M3=p3- V3
“ Q=M1 - (h1-h2)+M3 - (h3-hx)

Qr=M3 - (h3-hx)

V1=C1-NI; V2=C2-N2; V3=C3-N3
At=t1-£2

Ml=p1:V1; M2=p2 - V2; M3=p3- V3
Q=M1 - (h1-h2)+(M1-M2)- (h2-hx)
Qr=M3 - (h3-hx)

V1=C1 N1

At=t1-2
Ml1=pl1-V1; M2=M1
Q=M1 - (h1-h2)
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No Tononorus TenI00GMEHHOT0 PacueTHEIe oMb
KOHTypa
nar  Tc1 BC1
P 11 V1
©——=-  |VI=Cl-NI; V2=C2-N2; V3=C3-N3
n@R TC2  BC2 Ml=pl-V1; M2=p2-V2; M3=p3:V3
6 S A v2 Q=M1 - (h1-hx)+M2 - (h2-hx)+M3 - (h3-
~ hx)
erjpa E«g Cs Qr=Ms3 - (h3-hx)
. g To1 - BCY V1=C1-N1; M1=p1-V1
»%@: Q=M1 (h1-hx)
Wer ' V1=C1-NI1; V2=C2-N2; V3=C3-N3
> T At=t]1-t2
g | e w - |M1=pl-V1; M2=p2 - V2; M3=p3 - V3
S AN | sl Q=M1 - (h1-h2)+(M1-M2) - (h2-hx)+
o TGS B: +M3 - (h3-hx)
JRECARS ER.-o Qr=M3 - (h3-hx)
BC1 V1
ag— 0 —
o B o V1=C1-NI; V2=C2-N2; V3=C3 - N3
T BC3_ws
- <
nat TCH
J_P1 ' 11
1 V2=C2-N2; V3=C3-N3
At=t1-t2
10| MRz TC2  BC2 M2=p2- V2; M1=M2; M3=p3- V3
- ‘ Q=M1 - (h1-h2)+M3 - (h2-hx)
BCy,, 1S3 M5, [Qr=M3 - (h3-hx)

4 Be3onacHOCTb

BesonacHocTes onepatopa npu paboTe ¢ TemIOcYeTYNKaMH 06eCHeunBaeTCs COOTBETCTBHEM pETNIaMEHTY
TP TC 004/2011 "O 6e30nacHOCTH HU3KOBOJNBTHOTO 060pYI0OBaHHA" COCTaBHBIX YacTEH TEIIOCUETYHKOB,
3NEKTPONTHUTAHHE KOTOPBIX OCYLIECTBIAETCS HEMOCPEICTBEHHO OT CETH NMEPEMEHHOr0 TOKa HampsKeHHEM
220 B, u BTOpPUYHBIX MCTOYHHKOB NMHTaHHs (CETEBHIX aZaNTepoOB), 00ECMEUMBAIOINUX 3SIEKTPONHTAHHE
COCTaBHBIX HacTeil TEMNOCUETYMKOB NOCTOSHHBIM TOKOM HampsbkeHHeM oT 12 1o 24 B.

Ilpy MOHTaXe M TEXHHYECKOM OOCTyXHBaHMH TEIIOCUETYMKOB HCTOYHHKAMH OMNACHOCTH SBJIAIOTCA
Hanpspxenue 220 B nepeMeHHOro TOKa B CHJIOBO# CeTH M MOBHIILEHHBIE JABNEHHE U TEMIEpaTypa TEMIOHO-
cuTtens B Tpy6GonpoBoaax.

IoaxnioueHue BHEMIHMX LENeH COCTABHBIX 4acTeH TEMIOCYETYNKOB H BTOPUYHEIX HCTOYHHKOB MUTAHHS
JOJKHO OCYILECTBIIATECA TPH OOECTOYEHHBIX LEMAX 3NEKTPONUTaHUA. YCTPaHEHHE AE(QEKTOB M 3aMEHy
COCTaBHBIX yacTeH TEMIOCYETYHKOB ClieAyeT NpOBOAUTD NPU OTCYTCTBHH TEMNIOHOCHTEIS B TPyGONpOBOJaX.

5 lNopgroToBska Kk padoTe
5.1 O6bwme ykasaHus

INocne pacmakoBKHM COCTaBHBIX YacTed TeMIOCYETYHKA HEOGXOAUMO MPOBEPHUTH MX KOMIUIEKTHOCTh HA
COOTBETCTBHE NAcnopTy. 3aTeM HX MOMELIAIOT He MEHEe YeM Ha CYTKH B CyXOe OTalIiBagMoe MOMEIeHHe;
TN0CTIe 3TOT0 MOXHO MPOBOAUTE paboThl MO HX MOHTAXY M BBOAY B 3KCIUTyaTauuto. Ha Bpems mpoBeeHHs
paboT, KOraa KpBIUKM MOHTKHBIX OTCEKOB TETUIOBBIMUCIIHTEIIS U ANEKTPOHHEBIX GJI0KOB mpeobpa3oBaTeneit
CHATBI, HEO6X0AMMO 00eCIeUNTh 3aIHUTY OT NOMAaJaHus NBUTH U Blard BHYTPb HX KOPITYCOB.


















