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1 HABHAYEHUE

HacTosee pykoBOACTBO MO 3KCMnyaTauMm pacnpocTpaHsaeTcs Ha KOMMMeKTbl Tepmonpeobpa-
3oBaTenen conpoTtusneHus nnatnHoebix KCTB (ganee — KOMNMEKTbl), COCTOALWME U3 OBYX TepMonpe-
obpasoaTtenen conpotmeneHnsa (TC) nnatuMHoBbIX, NO4OOpaHHLIX MO MHAMBMAYAIbHBbIM CTaTUY4ECKUM
Xapaktepuctvkam npeobpasoBaHuns, npegHa3Ha4YeHHble ANs USMEPEHUsA pasHOCTM TemnepaTtyp Tenso-
HocuTEeNs B nogatowem n obpatHom TpybonpoBogax CMCTEM TENTOCHAGXEHUS.

MpuMeHsIOTCA B COCTaBe TEnoCHETYMKOB, APYrvx npubopax yd4eta U KOHTPONs TennoBow
3HEepruun, B TENMOBbLIX CETSAX MPOMbILMEHHbIX NPEANPUATAA U TennocHabXaloLWwmMx opraHn3aumm, B cuc-
TeMax KOHTPOMS M perynmpoBaHusa TEXHOMOrMYeCKMMM npoLeccamm

2 TEXHWYECKUE XAPAKTEPUCTUKU U YCITOBUA SKCTIJTYATALIUU

Tabnuua 2.1 — HasHayeHue
TepMoMeETpbl COMPOTUBIEHNA NMpegHasHayYeHbl ANS U3MEPEHUs TemnepaTypbl XUOKUX W
rasoobpasHbIX cped C napaMmeTpamMu:

HanmeHoBaHue 3HauyeHue
[wana3soH namepsieMbix Temnepatyp, °C ot 0go+ 160
EganasoH N3MEpPSIEMON pasHOCTU Temnepatyp, oT 2 70 + 158
YcnosHoe aasnenue (P,), MlMa He 6onee 6,3
cxema coeMHEHNSA BHYTPEHHUX NpOBOAOB [eyxnpoBogHas (2) nnm

yeTblpexnpoBogHas (4)

Tabnuua 2.2 — TexHU4Yeckne XapakTepucTukm

HanmeHoBaHne 3HayeHue
KCTB
HomuHanbHas  cTaTudeckas  XapaKTepucTuka
npeobpasoBaHua TC (HCX) no, FOCT 6651-2009 100r1, Pt100, Pt500, Pt1000
Knacc gonycka TC no TOCT 6651-2009 AA, A, B

[onyck: mMakcMmanbHO [OOMyCTUMOE OTKIMO-
HeHune TC ot HCX, °C no MOCT 6651-2009:

ans knacca AA +(0,1 + 0,0017x|t|)
ansa knacca A 1(0,15 + 0,002x|t])
Aans knacca B 1(0,3 + 0,005x|t])

roe t - 3HayeHve namepsieMon
Temnepartypsl, °C

Honyck no conpotmenenunto TC, BXxoasLWwmX B

komniekT, npu 0 °C no FOCT 6651-2009, Om: HomuHanbHoe Lonyck, Om
3Ha4YeHue conpo- Knacca Knacca Knacca
TnBneHus TC pornycka | gonycka ponycka
npn 0 °C B A AA
Ro=100 Om +0,12 +0,06 +0,04
(o =0,00391 °C™)
Ro=100 Om +0,13 +0,06 +0,04
(o =0,00385 °C™)
Ro=500 Om +0,59 +0,29 +0,20
(o =0,00385 °C™)
R,=1000 Om +1,17 +0,59 +0,39
(o =0,00385 °C™)

OnekTpuyeckoe conpoTmBneHne mnsonsuum mex-|100 MOm npu Temnepatype 15 go 35 °C
Y 9NEeKTPUYECKoW Lenbio YyBCTBUMTENBHOMO 3ne- | OTHOCUTENBbHOW BNaXxHOCTU He Gornee
MeHTa Tepmonpeobpa3soBaTena n 3awmtHon ap-|{80 %

MaTypoWi, He MeHee: 20 MOwm npu Temnepatype ot 100 °C go
250 °C
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Tabnuua 2.3 — Knacc gonycka u onyck KOMnriekTa npy MusmMepeHuu pa3sHoCTU TeMnepartyp
B cooTBeTcTBUMU C P 50.2.026-2002 CMW.

Tun TC Knacc gonycka Honyck d(At), °C
1 +(0,05+0,001 At)
KCTB
2 +(0,10+0,002 At)
[Oe | At | - 3HauyeHMe pasHuULbl n3MepsieMbix Temnepartyp, °C.

Tabnuua 2.4 — KOHCTPYKTUBHbIE AaHHble

HaunmeHoBaHue 3HaueHue
FabapuTHble pa3mepsbl MNpunoxenune A
YCTONYMBOCTb K BO3AENCTBUIO CUHYCcOMAanbHbIX BUOpaumii rpynna ucrnonHeHms N3 no

FOCT P 52931-2008

CteneHb 3aLlmnTbl 060M04YKM OT BO3AENCTBUS MbINU U BOAbI IP65 no TOCT 14254-96
YCTOMYMBOCTb K BO3OENCTBUIO TEMNepaTypbl N BNaAXXHOCTU 03 no OCT P 52931-2008
BO34yxa

Tabnuua 2.5 - YcnoBusa akcnnyartauum

HanmeHoBaHue 3HauyeHue
TemnepaTypa okpyXatoLLlen cpeabl -50... +60 °C
OTHOoCcuTEeNnbHasa BNaXHOCTb Bo3ayxa npu 35° C He 6onee 98 %

Tabnuua 2.6 — XapakTepuCTUKN HageXXHOCTHU
HaumeHoBaHue 3HaveHue

HapaboTka go oTkasa npu HOMUHaNbHOM He meHee 66 700 4
Temnepartype npuMeHeHus

CpefgHun cpok cnyxoébl He meHee 8 net

3 OBLLEE YCTPOMCTBO U NPUHLUM PABOThI

3.1 MpuHUMN paboTbl

MpuHUMN OEencTBMA KOMMIeKTa OCHOBaH Ha 3aBUCUMMOCTW 3MEKTPUYECKOro COMpPOTUBIIEHUS
ABYX nogobpaHHbIX No MHAMBMAYaNbHBIM CTAaTUMECKMM XapakTepucTukaMm npeobpasoBaHus TepMonpe-
obpasoBaTtenen conpotueneHus (TC) oT namepsemMon Temnepartypsbl.

Komnnekt coctout 13 asyx nnatuHosbix TC, cootBeTcTBytowWwmx FOCT 6651-2009.

TC, Bxogsme B oANH KOMMIEKT, UMEKOT OANHAKOBYIO KOHCTPYKLMIO U HOMUHArbHYIO cTaTuye-
ckyto xapaktepuctuky (HCX). 3ameHa ogHoro, oTkasaBLlero B akcnnyatauum TC n3 komnnekra, Hego-
nycTuma.

KoHcTpykTBHO TC COCTOUT M3 YyBCTBUTENbBHOIO 3NIEMEHTA U COEANHUTENbHbBIX MPOBOAOB, MNO-
MELEHHbIX B FepMeTUYHYI 3aluTHYI0 apmaTtypy W3 Hepxasetowen ctanu mapku 12X18H10T, u
KNeMMHOW rofoBKu, NpegHasHavYeHHoW AN NOOKMI0YEHUS K M3MeputenbHomy npubopy.

KomnnekT umeeTt TpyM OCHOBHbIX KOHCTPYKTUBHbIX UCMOMHEHUS, OTAMYAIOLNXCA ONIMHOW, Ana-
MeTpoM 3almTHoM apmatypbl TC, BXoAAWMX B KOMMMEKT, U aneMeHTaMu ux KpenneHus Ha Tpybonpo-
BOAE.

TC gasnstoTca O,EI,HO(*)yHKU,I/IOHaJ'IbeIMVI, OAHOKaHalbHbIMXA, HEPEMOHTUPpYEMbIMN, HEBOCCTa-
HaBnMBaeMbIMU N3OENTNAMN.
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3.2 KOHCTPYKTUBHOE UCNOJTHEeHne
TepmonpeobpasoBaTeny U3roTaBnMBalTCA C ANUMHON MOHTaxkHoW Yacty L ot 40 go 400 mm n
KpensiTcd NocpeacTBOM LUTyLepa ¢ pe3bbo.

4 MAPKUPOBKA Y NMNOMBUPOBAHUE

4.1 Ha KOHTaKTHOW KONnoAke Koprnyca CO CTOPOHbI KpernreHns BblIBOAOB NMpocTaBneHbl HoMepa
KOHTaKTHbIX LUMWMEK.
4.2 Mapkuposka TC gormkHa cooTBeTcTBOBaTh yKkasaHHon B TOCT 6651-2009 v K.
4.3. Ha T1abnuuke, nNpuKpenneHHoOW K rofioBke TepmonpeobpasoBaTens, OMMKHbI ObiTb Yka3a-
Hbl:
o ToBapHbIV 3HaK NPeanpPUATUA-U3roTOBUTENS;
o O603HavyeHne TMNa TepMOMETpPa;
o CokpalueHHoe 0603Ha4YeHe UCMONTHEHUS MO OCHOBHOMY KOHCTPYKTOPCKOMY OOKYMEHTY;
. YcnoBHoe obo3HayeHue HCX;
. Knacc gonycka;
o YcnoBHoe 0603Ha4YeHne CXeMbl BHYTPEHHUX COEANHEHUN;
. Pabounin auanasoH n3mMepeHui;
o ConpoTtuBneHne coeamHUTENbHbLIX NPOBOAOB NPU ABYXNPOBOAHOW CXEME MOAKIYEHNS;
o [aTta Bbinycka (rog n mecsu);
o HanmeHoBaHue opraHa no ceptudmkaumm m Homep cepTudmkaTa COoTBETCTBUS;
o TC mapkupytotca 6ykBamu «» - «ropsavmmi» n «X» - «XONOLHbIN»
4.4 lMNocne ycTaHOBKM TEPMOMETPA Ha 0OBbEKT, TEPMOMETP NroMobunpyeTcs.

5 UICNOJIb3OBAHUE MO HASHAYEHUIO

5.1 NogrotoBka TepmonpeobpasoBaTerns K MICNOMb30BaHUIO

5.1.1 MNepen MoHTaxXom TepmMonpeobpasoBaTenen Ha MecTe aKcnnyaTaumMm HeobxogMmo:

a) NpOBEPUTb LIENOCTHOCTb 3MEKTPUYECKON Lieny TepMoMeTpa OMMETPOM,;

0) npoBepnTb COMPOTUBMEHNE SNEKTPUYECKON M3ONALUMN MEXAY YYBCTBUTESbHBIM 3f1IEMEHTOM
N 3alUTHON apMaTypoil Ha COOTBETCTBME Tabnuubl 2.2 MEFOMMETPOM C HOMUHASbHBIM HanpsXXeHnem
100 B. Tpu HecooTBETCTBMM COMPOTMBNEHMS m3onsaumn, TC npocywuts npu Temnepatype 100 °C B
TeyeHne 2-3 4Yacos. [ToBTOPHO NPOBEPUTL CONPOTUBNEHMNE N3OSSALNN.

B cnyyae ecnu conpoTuBfeHMe aNEKTPUYECKON U30NALMM MEHEE YKa3aHHbIX BESTMYNH, TEPMO-
METpP 3aMEHNTb HOBbLIM.

5.2 Nopspnok MOHTaXa U NoAroToBKa K 3KCnyaTtauum

5.2.1 YctaHoBuTb komnnekt TC Ha o6bekTe B COOTBETCTBUN C PEKOMEHAyeMbIMU BapuaHTamm
(MpunoxeHne B).

5.2.2 Nocne 3akpenneHusa TepmonpeobpasoBaTenemn B rHesge:

a) Npou3BECTM NOATOHKY CONPOTUBIIEHUSA NNHWUM COEAMHUTENbHbLIX NPOBOLOB COMMacHO MHCT-
pyKUMM MO 3KCnnyaTauum BTOPUYHOrO Npmubopa, B KOMMMEKTe C KOTOpbIM paboTaeT TepmonpeobpasoBa-
Tenb;

6) npoun3BecTn nogknoveHne TepmonpeobpasoBaTens K COeAMHUTENbHbLIM NPOBOAAM.
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6 TEXHWYECKOE OBCJTYXXUBAHUE

6.1 Obwme ykasaHus
TexHudeckoe obcnyxuBaHne TepmonpeobpasoBaTtenei BkrovaeT B ceba NpoBepKy TexHuue-
CKOr0 COCTOSIHMS U NOBepKY (KanubpoBky).

6.2 Mepbl 6e3onacHocTn

Mpn MOHTaxe, AEMOHTaxe 1 obCnyxMBaHUM Tepmonpeobpa3oBaTeneil BO BpeMs 3KcnyaTa-
UMM Ha ob6bekTe HeobxoamMmo cobnoaaTb Mepbl NPEAOCTOPOXKHOCTU OT MOSNYYEHMS OXKOTOB U APYTnX BU-
[0B NOpa)KeHUsi B COOTBETCTBUW C NpaBuiamMmmn TeXHUKM 6e30nacHOCTM, YCTaHOBMEHHbIMU ANs 06bekTa.

6.3 YKazaHusi no noBepke

Komnnektel TC npoxogaT nepBuYHYO MOBEPKY Mpu BbiNycke M3 Mpou3BoAacTBa. B npouecce
akcnnyataumm komnnektbl TC JOMmMKHbI MPOXOANTL NEPUOLNYECKYIO MOBEPKY.

Mepunoamnyeckyto nosepky TepmonpeobpasoBaTenent Heob6xoaMMO MPOU3BOAUTbL B COOTBETCT-
Bum ¢ FOCT 8.461-2009 n metoamkon nosepkn Ml 13-221-2010 «KomnnekTbl TepmonpeobpasoBaTenem
conpoTtumeneHust KCTB. MeToguka noBepkm».

WHTepBan mexay nosepkamu — 4 roga.

6.4 TeKywWwmnn peMOHT
PemoHT Tepmonpeobpa3soBaTtens, CBA3aHHbI C BOCCTaHOBMNEHNEM, UBMEHEHVEM Pa3MepOoB Ae-
Tanen, a Takke KoMnnekrauusa tTepMomeTpa ApyruMyM MatepuanamMmm He paspeLuaeTcs.

7 XPAHEHUE U TPAHCTIOPTUPOBAHUE

7.1 XpaHeHue

7.7.1 TC poOmKHbI XpaHUTLCS B YNAKOBKE 3aBOAA-U3roTOBUTENS B MOMELLEHUSX, OTHOCALLUMNXCS K
rpynne ycroun xpaHeHnsa 3 no FOCT 15150. Bo3gyx nomeLleHnn He OOIMKEH COAEepXXaTb arpeCCUBHbIX
npumecen.

7.7.2 Cpok xpaHeHus 12 mecsLeB CO OHA U3rOTOBMEHNS TEPMOMETPOB.

7.2 TpaHcnopTUpoBaHue

7.2.1 TC B ynakoBke 3aBO4a-n3roToBUTENS MOMyT TPaHCNOPTUPOBATbLCS NOOLIM BUAOM 3aKpbl-
TOro TPaHCMOPTHOro CpeAcTBa Ha Nboe paccTosiHme.

Mpun TpaHCNOPTUPOBaHUN BO3AYLLIHLIM TPaHCNoOpTOM AWMk ¢ TC gomkeH pacnonaraTbCa B rep-
MeTU3NpoBaHHOM 0BorpeBaemMomM OTCEKE BO3AYLLUHOIO CyaHa.

7.2.2. Cnocob yknagkn TepmonpeobpasoBaTterien B ynakoBKe Ha TPaHCNOPTHOE CpeacTBO AOS-
)KEH MCKMoYaTbh UX NepemMeLLeHmne.

7.2.3. KnumaTtu4yeckme ycnosusi TpaHCMOPTUPOBAHNS OOMKHbI COOTBETCTBOBATbL YCMOBUSAM Xpa-
HeHus no FOCT 15150-69.

8 KOMIMJIEKT NOCTABKU

HanmeHoBaHue O603Ha4eHne Konnyectso MpymeydaHne

KomMnnekt TepmMomeTpoB co- AI6P.300.00.00 TY 1 komnn.
NPOTMBNEHNUS NITAaTUHOBbIX
KCTB
MacnopTt AI6P.300.00.00 INC 1 akas. Ha Kaxdbll KOMONEKT
PykoBoacTBo no akcnnyarta- AI6P.300.00.00 P3 1 3K3. 1 3k3. Ha 25 komnn.
uun UNn MeHee B OOWH
MeToauka noBepku MIT 13-221-2011 1 3ka. agpec

lMpumeyaHue: no mpebosaHuto 3aKkasduka us2omosumesib OO/HKeH npedcmasume KOMUto

ceudemersnibcmea 06 ymeepxx0eHuu murna CU
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9 FAPAHTUMN N3ITOTOBUTENSA

9.1 MapaHTUNHLIN CPOK 3KcnnyaTaumm 18 mecsaueB co AHS BBOAA B AKCMyaTauMio.

9.2 lNpeTeH3nn K kayecTBy TepmonpeobpasoBaTens, B Nepuod rapaHTUnHbIX 06A3aTenbCTs,
NPMHMMAlOTCS K PacCMOTPEHUIO U MPOM3BOACTBY rapaHTUMHONO PEeMOHTa MpU YCrOBUW OTCYTCTBUSA
BHELUHMX MOBPEXAEHUA N HanNnuMsa nacrnopTta M3genus, a Takke akta o Heob6xoguMOCTM peMOoHTa, Co-
CTaBfIEHHOro notpebutenem.

9.3 [lencTBre rapaHTuiiHbIX 00513aTENbCTB NpeKpaLlaeTcs no NCTeEYEHNN rapaHTUMHOIO CpoKa.

[apaHTUHbBIN CPOK NPOANEBaETCA Ha Nepmoa oT Nnogayn peknaMmaumm 4o oTnpaBku Tepmonpe-
obpasoBaTens 3aka34uKy nocrie rapaHTUMHOrO PEMOHTA.
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MpunoxeHue A (o6s3aTenbHoE)

Ma6apuTHble pasMepbl U Macca

KCTB
@10 M20x1,5 @18 Od
P
\ ® [ =
T —4 (| |
J _f
16
! e s
puc.1
L, mm
(d=8 mm) 60 80 100 | 120 | 160 | 200 | 250 | 320 | 400
§MCJB1 M, kr 0.33] 0.34 |0.35/0.36]0.36 | 0.37 | 0.38]0.40 | 0.43
=60 | d:LiS”ﬂm) 60 | 80 |100 | 120 | 160 | 200 | 250 | 320 | 400
M, Kr 0.35| 0.36 | 0.37[0.38]|0.39|0.40 | 0.42|0.44 | 0.49

M10x1 @8 ¢d

N 4

/ /A
puc.2
L, mm
(d=4ww) | 60 | 80 (100120 | 160 | 200 | 250 | 320 | 400
gSCT_BZ M, kr_0.20| 0.21 |0.22|0.23]0.26|0.27 | 0.290.31[0.36
=60 | dI;’GMMMM) 60 | 80 | 100 | 120 | 160 | 200 | 250 | 320 | 400
M, kr_ |0.23| 0.24 |0.25]0.260.290.30 | 0.32 0.34 | 0.39

M12x1.5 @10 @d

/ L
puc. 3
L, mm
(d=4 mm) 60 80 | 100 | 120 | 160 | 200 | 250 | 320 | 400
glfg% M, kr 0.20| 0.21 |0.22]0.23|0.26 |0.27 {0.29 (0.31 | 0.36
1=60 ( dl;‘ﬁMMMM) 60 80 | 100 | 120 | 160 | 200 | 250 | 320 | 400
M, Kr 0.23| 0.24 | 0.25|0.260.29|0.30|0.32|0.34 | 0.39




MpunoxeHue b (o6sa3aTtenbHoe)

CxeMbl noaKnoYeHus

cx. 4

ArbP.300.00.00 P9 Crp.

9



MpunoxeHune B (o6s3aTensHoE)

BapVIaHTbI YCTaHOBKU TepMOMeTpOB conpoTuBrneHuns
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Pazmep
Tun ycTaHOBKM JJaTYMKA Pexomenganum no ycraHoBke
TpyOBI
Tonbko anA gat4ukos tuna DS
il [aruvk Temneparypbi yeTaHOBNEH
YcTaHoBKa B pe3p00OBOM DN15 ) /* 7" no oK PUTUHA
(purHHTe WM TPOHHHKE DN20 — { Ocb AaT4MKa NepPneRaUKYNapHa
DN25 B L—1~ Kk oCi (PUTWHra W HAXOANTCA
B TOM Xe NNOCKOCTH
L ’@\dﬁmwm’ {pvcyHoK A.7)
Haruuk Tna DL WTtyuep (pucyHok A.6.b)
nu6o <
Kapmad nnoc gmm et
Aatyuk Tuna PL AT o MoTok
—_—
B u3rube < DN50

Ocb patuuka
coBrnaaaet ¢ ocsio Tpybbl

YrioBas ycTaHOBKa

fatumk Tuna DL
nu6o
Kapma nioc
patyuk Tuna PL

Wryuep (pucyHok A.6.b)

< DN50
MoTtok
TepMOouyBCTBUTENBHLIA SNEMEHT
e reorrroey | YCTAHOBMNEH Ha ocu TpyBkl Unu Griveke
Oarumk Tuna DL Wyuep (pucyHok A.6.a)
nuGo
KapMaH nmoc
[artyuk Tuna PL
Ocb Aatdvika nepneHaukynspHa

Iepnenaukynspaas yc-| Ot DN 65 K OCHM TPYGEI U HAXOAWTCA
TaHOBKa 1o DN 250

B TOW XE NNOCKOCTH
Ocb gaTumka

TepMOouyBCTBUTENBHLIA ANEMEHT
epRenaviynApHa  EswswTes o

CTaHORNEH Ha OcK TpyDbl Unk Bninke
K OCK UTHHIA 4 Pyo

N HaXoQuTCA
B TOW Xe NNOCKOCTH
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Jluct peructpannn 3MEHEHUIM
Howmep miuctoB (cTpaHmi) Bcero Bxomsmmit
JIUCTOB Ne Ne compo-
Hsm n3Me- 3ame- HOBBIX aHHYJIMpOBaH- | (CTpaHMUII) HIOKyM. Boautens- | Ilomm. | JlaTta
HEHHBIX | HEHHBIX HBIX B JIOKY- HOTO
MEHTE JIOKYMEHTa
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