HIIM 3koHukc®

JaTyuku Temnepartypbl TENJIOHOCUTENS BPe3Hble
cepum TF01 c Bbixoaom 4-20mA / 0-10B

¢ Pa3smelleHne B Nocago4HOM MecTe ¢ pe3bbon 1/2", Bkniovasi cTaHaapTHbIE TPOMHUKM

o [epmeTuyHas knemmHas kopobka IP65 co BcTpoeHHoM nnaTton npeobpa3oBaHus

o Mogudukauum ¢ BbixogHbIM curHanom: 4-20mA / 0-10B / 0-1B (Unnt=5...24B)

e CraHgapTtHble gnanasoHsbl 0...50°C / 0...100°C (gpyrvne ananasoHbl Mo cnewsakasy)
MpumeHeHue

OaTtunkn Temnepatypbl TennoHocutens cepumn TFO1 npegHasHaveHbl ANg nsmepeHus
TemnepaTypbl XUAKMX cpef B TPyOONpoOBOAHbIX CUCTEMAaX Pa3fiMYHOro Ha3HayeHus.

[laTynkm OTHOCATCA K BPE3HOMY TUMY U MOryT pa3mellartbes: 1) B cneunansHo
NOArOoTOBNEHHOM Ha TpybonpoBoAe MeCTe B BUAE BBAPHOW BTYIKM C BHYTPEHHEN pe3bbon 1/2"
(oaTumkm ¢ gnvHomn norpyxHon Yactn 50mm 1 100mm) 2) B cTaHgapTHBIX TPOMHMKAxX ¢ pe3bbon
1/2" n3 coctaBa NNacTMKOBbIX UK METanNIMYecknx TpybonpoBOAHbIX CUCTEM (JaT4YMKN C
ANVHON norpyxHon Yactn 30Mm).

Ana dumkcauumn gaTymMkoB UCNonb3yeTca WTyLep ¢ oTBeTHon pesbbon 1/2". LTtyuep ¢
NMOMOLLbI0 CBAPKN HEMOABWMXHO COEeAMHEH C FepMEeTUYHLIM TEPMO30HA0M AaTuumKa,
N3roTOBNEHHBIM M3 TOHKOCTEHHOW HepxxasetoLen Tpyokn D6x0,5MM. B KOHCTPYKUUKN AaTYMKOB
ncnonb3oBaHa repMeTUYHas KneMmHasi Kopobka 3 antoMUHUEBOTO CrflaBa Co CTENEHbIO
3awmTbl IP65 co BCTpoeHHoW nnaton npeobpa3oBaHMs B aHanoroBbl BbIXO4HOW CUrHan.

Hatyunkm cepum TFO1 BrntoyaroT Tpu mogudmkaummn: 1) ¢ Bbixogom 4-20MA  2) € BbIXOAOM
0-10B 3) ¢ Bbixogom 0-1B. ®yHKUMOHanNbHbIE OTNNYMA 3TUX rPYNN NpMBeaeHbl B Tabnuue 1.

Tabnuua 1. PyHKUMOHaNbHbIE OTNM4YUA AaT4yukoB cepumn TF01

Tun patynka Cxema nogknoyeHns HanpsixeHne nutaHus Honycrumas
AnunHa kabens
2-X NpoBogHasi ¢ 30B = Unut =2 9B + 0,02A x RH,
HOatunk TFO1-A ¢ Harpy3kon B Lienmu roe RH — conpoTtuenexne 500 M
BbIxogom 4—20MA obuiero npoeoga Harpysku B Lienu obLiero
NUTaHNA gaTymka nposoda NUTaHns
3-X npoBoAHas C CtanpapTHoe HanpsikeHue

Datunk TFO1-V ¢

BbIXOOM O—10B OTAErbHbIM BbIXOO0M nutanma 13,5...30B, Tok 50m
Mo HaNpPsHKEHUIO notpebnexmsa 10mMA

[atunk TFO1-NV ¢ 3-x npoBogHas ¢ HunskoBONbLTHOE HaNpshkeHne

BLIXOZOM O—1B OoTAeNbHbIM BbIXO40M nutaHma 5...24B, Tok 50m
MO HaNpPsHKEHUIO notpebnenmsa 10mMA
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O6Go3Ha4YeHUe AaTYNKOB U NPUHAANIEXKHOCTHU

CBOAHbIN NepeYeHb CTaHAapTHLIX MoauduKaLuin 4aT4nKoB NpuBeaeH B Tabnvue 1.
MepeyeHb NpNHAANEXHOCTEN K AaT4yMkaM nNpuBeLeH B Tabnvue 2.

Ta6bnuua 1. CBogHbIN NepeYeHb CTaHAAPTHbIX MoandUKauMm 0aTYUNKOB

OnanasoH BbixogHomn

O6o3HavyeHne gaTymka
N3MEpPEHMS curHan

MpumeyaHne

Oatunk TFO1-A-xxx(50°C), roe MorpyxxHas yacTb

0...50°C 4-20mMA

XXX — AJIMHA NOrpyXHOM YacTu 30/50/100mm
Ao (o]
HOatunk TFO1-A xxx(109 C), roe 0..100°C 4-20MA MorpyxHas 4acTb
XXX — ANMHA NOrPY>XHOM YacTu 30/50/100mm
Oatunk TFO1-V-xxx(50°C), roe o MorpyxxHas yacTb
y 0...50°C 0-10B
XXX — ANVHA NOrpy>XHOM 4YacTu 30/50/100mm
\/- (o]
HOatunk TFO1-V xxx(109 C), roe 0..100°C 0-10B MorpyxHas vacTb
XXX — ANMHA NOrPY>XHOM YacTu 30/50/100mm
Oatunk TFO1-NV-xxx(50°C), roe o MorpyxxHas yacTb
; 0...50°C 0-1B
XXX — AJIMHA NOrpyXHOM YacTu 30/50/100mm
HOaTtunk TFO1-NV-xxx(100°C), roe o MorpyxHas 4acTb
b 0...100°C 0-1B
XXX — AJIMHA NOrpy>XHOM 4acTu 30/50/100mm

Tabnuua 2. NprnHagneXxHoCcTn K gaT4ymKam

HavmeHoBaHue KpaTkasi xapakrepuctuka

MmntupytoT BbIxogHOM kackag gaTymkoB. O6ecneunBatloT Ha BbiIxoae
KoHTporbHble Nnatel | PUKCUPOBAHHLIE KOHTPOMbHbIE 3Ha4YeHUs Wwkanbl 4-20MA unu 0-10B
CcTaHgapTa (0%, 10%, 20%, 80%, 100%). Ncnonb3ytoTca Ha aTane BBo4a U B
4-20mA / 0-10B npovlecce aKcnnyaTauum ansa npoBepKM UCnpaBHOCTM 06opya0oBaHUS:
AaTymKoB, KabenbHOM ceTn, perucrTpartopa.

O6ecneunBaet Ha Bbixoge 11 rpagaunin Toka 4-20MA nnu
WMmutaTopbl curHanos | HanpsbkeHms 0-10B/0-01B. Cxema BKNOYEHNS aHanornyHa cxeme
cTaHgapTa BKITOMEHMSA OAaTYMKOB. Micnonb3yoTca Ha aTane BBoga U B npouecce
4-20mA/0-10B/0-1B aKcnnyataumm aons HacTpoMKM U NPOBEPKN NapaMeTpoB CUCTEM
perynupoBaHusi Ha OCHOBE A4aT4ymKoB ¢ Bbixogom 4-20mA/0-10B/0-1B.

BeapHble BTynku McnonbayoTca anst opraHnsaumm nocagovyHoro Mecta anst BpesHbix
(606bILwKM) aatymkoB cepumn TFO1 n nogo6HbIX. [Ona dpukcaumm BTynokK Ha

C BHYTPEHHeMN TpybonpoBoae Ucnonb3yeTcst cBapka. [JoCTynHbl HECKONBKO TUMOB
pesbbon 1/2" KOHCTPYKLMM BBapHbIX BTYNOK. MaTtepuan: ctans 20.

MepexogHble BTyNkM | Vicnonb3yoTcs Anst nepexoda ¢ 0QHOro Tuna BHYTPEHHeN pe3bbbl Ha
1/2" - 3/4" apyron. NMNo3BonsalT cornacosaTb pasnuyHble TUMbI

M20x1,5 - 1/2" npucoeguHUTENbHOM pe3bbbl JaTyMKa 1 NocagovHOro MecTa.
M20x1,5 — 3/4" MaTepwnan: HepxxaBetoLlas cTasnb.

WNcnonbaytoTcsa Anst 4ONOMHUTENBbHONM 3auUTbl 4ATYUKOB.
MpuMeHeHne 3alLMTHbIX M1Nb3 NO3BOMSET NPOBOANTb
MOHTa/AEMOHTaX BPE3HbIX AaTYNKOB Ge3 0CTaHOBKM paboyero
npouecca. MaTepuan: Hep)aBetLLasa cTanb.

3alnTHbIE TUMb3bl

OGo3HayeHue nNpu 3aKase
Mpwn 3aka3e ykasblBaeTCs HAUMEHOBaHWe AaTymka B COOTBETCTBUU C Tabnuuen 2 n, ecnu
HeobXxoaAnMOo, KOMMNIIEKT NPUHALIEXHOCTEN U3 nepeyHs Tabnuubl 3. Hanpumep:
1. «datumk TF01-A-30(100°C)» (aatyumk c Bbixogom 4-20MA, ¢ norpyxHon yacTbto 30Mm
n gnanasoHom namepenus 0...100°C);
2. «KoHTponbHble nnatbl 20% u 80% wkanbl 420MA» (KOHTPOrbHbIE NNaThbl C
PUKCUPOBAHHBIM BbIXOAHBIM TOKOM 7,2 MA 1 16,8MA).
Mo cneumanbHOMY 3aka3y BO3MOXHA NOCTaBKa HECTaHA4APTHbLIX AATYMKOB:
1. C nponsBosbHbIM AnanasoHoM namepeHus n3 uHtepsana —50...+100 °C:
2. C gpyron, OTNIMYHON OT CTaHA4APTHOW, ANTMHOW NOTPY>XHOW YacTMu.
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KOHCTpYKUMUSA AaTYUKOB
KOHCTpyKUMS OaT4YMKOB BKINOYaET criefytoLme cCoCTaBHble YacTu:
® repMeTUYHbI TEPMO30H Ha OCHOBE HepxxaBetoLen Tpyokn D6x0,5mm;
e HEMNOABMXHbIV LUTYLEep C NpUCoeanHUTENbLHOM pesbbon 1/2";
® KIEeMMHYI KOpobKy 13 antoMUHMEBOrO crnaea ¢ 3awmTon IP65;
e nnaTy npeobpasoBaHus CO CTaH4APTHLIM aHaNOroBbIM BbIXOAOM BbIXOLOM.

Kopnyc Tepmo3oHAa gatymka n3rotoBfneH U3 HepXKaBetoLen Tpyoku, repmeTnampoBaHHON
CO cBOBOAHON CTOPOHBI C NOMOLLIbIO fla3epHou ceapku. LLTyLep n kopnyc TepMo3oHaa
HenoaBMXHO 3anKCpoBaHbl ApYr OTHOCUTENBHO Apyra C NOMOLLbIO aproHHOW CBapKMW.
LWtyuep v knemmHasn kopobka gaTymka CoeanHEHbI APYr C APYrOM C UCNOMb30BaHNEM
pe3bboBOro coegmMHeHunsi, 3apKCMPOBAHHOIO C NMOMOLLIbIO KOHCTPYKLMOHHOIO KNes.

B kauecTBe TepMOYyBCTBMTENBLHOIO 3fIeMeHTa, PacnofioXeHHOro B TEpMO30HAE,
MCNONb3yeTCs NNATUHOBbLIM TOHKOMNEHO4YHbIN TepMmoanemMeHT Pt100/Pt1000 ¢ GbicTpbiM
oTKnMkoM. CneumarnbHble METOAbI YNAKOBKM TEPMOINIEMEHTA NO3BOMAT NONYYNTb HU3KOE
3HayeHne nokasartens TennoBoOM MHeEPLMM AaTumKa.

MnaTa npeobpa3oBaHnsi Ha BMHTaxX 3addMKCMPOBaHa B KNEMMHOW KOpOOKe 1 3aliuLleHa
nonuypeTaHoBbLIM NakoM. Ha nnarte pacnonoxeH 2-x unm 3-X KOHTaKTHbIA KIeMMHbIN
COeauHUTENb C COOTBETCTBYIOLLIEN MAPKMPOBKOW ANA NOAKNIOYEHNS BLIXOAHOIO kabens. [Ans
obecneyveHns repMeTUYHOCTM Kabenb ynnoTHAETCA B KabenbHOM BBOAE, SIBMSOLMMCS
KOHCTPYKTUBHbLIM 31IEMEHTOM KrneMMHoM kopobku. KnemmHas kopobka B cbope obecneunBaet
CTeneHb 3awWnTbl 4na nnaTtbl npeobpasosaHns ao IP65.

[ns gononHUTeneHOM 3aWwuTbl TEPMO30HAA M yOoOCcTBa aKcnnyaTtaumm gaTymkos MOryT
NPUMEHATBLCA 3aLUNTHBIE TUb3bl PA3NMYHON KOHCTPYKUMW. Kaxxgomy Tuny aatymka
COOTBETCTBYET rMrib3a onpeaeneHHon KOHCTPYKUMW. B KOMNNEKT NOCTaBkM JaTyMKa Takke
MOryT 6bITb BKMNtOYEHbI BBapHble pe3bboBble BTYNKM (B00bILLKN) pasnnyHON KOHCTPYKLMN.

TexHU4YeCcKue XxapakTepucTmukum

O6wume aaHHbIe:
1. HanpsixeHne UCTOYHMKA NUTaHUA ANs aTYMKOB:

- ¢ BbiIxogom 4—20MA: 30B = Unut = 9B + 0,02A x RH, rge RH — conpoTuBnNeHne Harpysku
- ¢ Bbixogom 0—10B: 13,5...30B, Tok notpebnenunsa 10mMA
- ¢ Bbixogom 0—1B: 5...24B, Tok notpebnenunsa 10mA

2. lMoTtpebnsiemas mowHOCTb: He 6onee 0,6BT

3. [Honyctumasa anuHa kabensa ons 4aTvmKoB:
- ¢ BbIxogom 4-20mA: 0o 500 MeTpoB € 2-X NPOBOAHOM CXEMOW NOAKHYEHNS
- ¢ Bbixogom 0-10B/0-1B: go 50 meTpoB ¢ 3-X NPOBOAHON CXEMOW NOAKITHYEHUS

4. YCTOMYMBOCTb K MEXaHUYeCKUM Bo3gencTeusam cornacHo NOCT12997-84: rpynna N2

5. Cpok cnyx6bl: 10 net
PYHKLUMOHANbHbLIE AAaHHbLIE KaHaNna U3MepPeHus TeMmnepaTypbl:

1. CtangapTHble gnana3oHbl npeobpasosanug: 0...+50°C / 0...+100°C

2. ToyHocTb namepenun: +0,5°C / £1% OT TekyLiero 3HadeHus, 4To bonbLue

3. CtabunbHOCTb M3MepeHuii: yxoa He 6ornee £ 0,15 °C B TeueHumn 5 ner.

4. lNokasaTtenb TeNIOBoON UHepummn (6e3 rmnb3abl): Npubn. 15cek B ABMXKYLLENCS Boge

5. JluHenHbI BbIXoaHOW curHan: 420mA/0-10-B/0-1B = 0...+50°C / 0...+100°C
YcnoBusi OKpyXKaroLien cpeabl:

1. CTeneHb 3awWmnTbl KOHCTPYKUUK gatymnka cornacHo FOCT14254-96: 1P65

2. [Ounana3soH pabounx TemnepaTyp Tepmo3oHaa gatdmnka: -50...+100°C
(kpaTkOBpemeHHo ao 110 °C)
Pabouee pasneHne: 0o 1Mrlla, yto cooTBeTcTBYET AaBrneHuto B 106ap nnn 10atm.
BnaxHocTb npu akcnnyataumn: 0...100% oTH. BnaxkHocTK 6e3 KoHgeHcauun Bnaru
Temnepatypa npu xpaHeHun n TpaHcnopTupoaHun: —40...+65°C
BriaxkHOCTb NMpu XpaHeHnn n TpaHcnopTnpoBaHnn: < 95% OTH. BNaXXHOCTU
I'a6apwr|-|b|e M NpucoeauHUTENbLHbIe pa3Mepbl:

1. MabapuTbl KNEMMHOM KOPOOKK: AnnHA 75MM X BbICOTa 65MM X WMpUHA 55MM

2. labapwutbl Tepmo3oHaa: D6 x 30/ 50/ 100 mm

oo AW
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3. MNpucoeanHutensHas pesbba WwTyLepa: TpybHasa 1/2"
4. Tvin wecTUrpaHH1Ka WTyuepa: nog Koy 24Mm
5. OuameTp ynnoTHaemoro B kabenbHOM BBOAE Kabens: 3...7Mm
MaTtepwuansl U LuBeTa:
1. KnemmHas kopobka: antoMMHUEBBIV CMaBe, CBETIIO-CEpOe NMOPOLUKOBOE MOKPbITUE
2. Tepmo3soHA v pe3bboBon WTyLEep: Hepxasetowwas ctanb 12X18H10T

PekomeHaauum no ycTaHOBKE AaT4yMKa Ha TpybonpoBoae

1. [Oatuyuk TemnepaTypbl HEOGXOAMMO yCTaHaBNMBaTh Ha Tpybonposoae Takum 06pasom,
4yTOGbI hUKcMpoBanacb Hanbonee xapakrepHasa TemnepaTypa paboyero npouecca. B mecte
YCTaHOBKM AaTynKa, NOTOK KOHTPONMPYEMOK cpefbl He AOMMKEeH HapyLlaTbCs OTKPbITUEM
pacnosfioXXeHHoW BONN3N 3anOpHOM 1 perynupytoLLer apmaTypbl, NOgCOCOM HapYXHOro Bo3gyxa
n 1.0. Takke Ha AaTYMK HEe OOMKHbI OKasblBaTb BIIMSHME NOCTOPOHHME UCTOYHUKK Tenna.

2. B 3aBUCMMOCTM OT Lenu NnpMMeHeHnsa MoryT BbITb AaHbl cneayowme pekoMmeHgaunm no
opraHusaumm nocagovyHoro Mecta gatyuka:

e [Ins perynupoBaHusi TeMnepaTtypbl TEMNOHOCUTENS: HEMNOCPEACTBEHHO MOCIEe Hacoca,
€CIN HacoC PacnosioXeH B NPSIMOM KOHTYpe Unu Ha paccTtosiHum oT 1,5 o 2 m nocne
CMeLLMBALLIEro KranaHa, eCiniv HacoC PacnornoXeH B 06paTHOM KOHTYPE;

L ,D,J'Iﬂ n3MepeHnd Temnepatypbl BOAbl B O6paTHOM KOHTYpe: B O6paTHOM KOHTYpe OaT4yuK
Heobxoanmo pacnonaratb B MecTe, rae MmoryTt ObITb CHATHI KOPpPEKTHble NoKa3aHu4,
TeMnepartypa BoAbl AOJT)KHA U3MEPATLCA B MECTE, i€ OHa XOpOoLlo nepemMelinBaeTCs.

3. [lMocagoyHoe MeCTO Ha MeTannImMyeckoM TpybonpoBode COCTOUT U3 Pe3bOOBON BTYIIKK
(606bILwKKM), C NOMOLLbIO CBapPKN 3aPMKCUPOBAHHOW B TOYKE KOHTPONS.

4. [na pasmelieHnsa gatynka Ha nnactMaccoBom TpybonpoBoae, Kak npasusio,
NCnonb3ylTCs cneumanbHble NNacTMacCoBbLIE BCTABKM (TPONHUKN) CO CHOPMUPOBAHHOM
npucoeanHnTensHon pesbbon 1/2". Npn He0b6XO0ANMOCTM BO3MOXKHO MPUMEHEHNE NEPEXOLHBIX
pe3bb0BbIX BTYNOK Pa3fMYHON KOHCTPYKLWUN.

5. 'mybuHa pa3smelleHns B TpybonpoBoae ANns NOrpy>KHbix 4aTYMKOB TeMnepaTypbl
06bI4HO BblibupaeTcsa pasHow (0,3-0,7)D Tpybonposoaa, rae D — HapyxHbIi AnameTp
TpybonpoBoaa. CoorBeTcTBEHHO AaTumk TFO1 ¢ agnuHon norpyxHon Yactn 30MM MoxeT
NCNonb30BaTbCs 4115 U3MEepPEHUst TemnepaTtypbl TeNIOHOCUTENS B TpybonpoBoaax guameTpom
oT 40mm go 100MM, B TOM YUCHe 1 NpU pasMeLLLeHNN B CTaHOAPTHBIX TPONHUKAX NIIaCTUKOBbIX
n meTannuyeckmx Tpybonposoaos gnameTtpom o 20mm. Ha 6onee ToHknx Tpybonposogax
AaTyuK TeMnepaTypbl peKOMeHOyeTCs yCTaHaBNMBaTb B KoneHe. Ecnn HeT TeXHUYeCcKon
BO3MOXHOCTM UCMNOMb30BaTh KOMEHO, TO OCYLLLECTBNSETCH YCTaHOBKa AaTymka B paclumpuTene.
HOaTtunkmn TFO1 ¢ gnnHom norpyxHon Yactn 50Mm MoryT ycTaHaBnuBaTbCs Ha TpybonpoBoax ¢
anameTtpamu ot 70 go 150Mm, a ¢ AnuHon norpy>kHour Yyactu 100Mm MOryT ycTaHaBnmMBaTbCS Ha
Tpybonposogax ¢ agnametpamu ot 150 go 300mm.

6. [Npun HeobxoanMmMoCTU ANs OONONHUTENbHOW 3aLUMThl TEPMO30HAA AaTyYNKa MOXET
NPUMEHSATLCA 3aluTHas rmnb3a. Kak npaBuno, 3awmTHas runb3a Ucnonb3yeTcs npu
N3MEpPEHMUSIX TeMNepaTypbl pabounx cped ¢ BbICOKMM pabounm gaBreHnem n 60obLiomn
CKOPOCTbIO NoToka. [MprmeHeHne 3alwmMTHOM rmnb3bl Takke obecneynBaeT ygobCcTBo npu
TEXHUYECKOM OBCNyXMBaHUM AaTymnKa, T.K. MO3BOMSET NPOBOAUTE MOHTaX/AEMOHTaX BPE3HbIX
haTtynkoB 6e3 ocTaHOBKM paboyero npouecca. [puMmeHeHne 3aWmTHOM rMib3bl He TpebyeT
AopaboTku cTaHAapTHOro NOcago4YHoOro MecTta. B ogHOM 1 TOM e nocago4HOM MecTe
BO3MOXXHO NPUMEHeHMe faTymka Kak 6e3 3alMTHOW rmnb3bl, Tak U COBMECTHO C 3aLUUTHOM
rMnNb3on. Ecnn gaTtymnk yCTaHOBIEH B b3y HEOBXOAUMO YYUTbIBATb, YTO NPU 3TOM CKOPOCTb
peakuum gaTymka Ha nsmMeHeHue TemnepaTypbl 6ygeT ysenuyeHa. [1ns yMeHbLLeHNs CKOpoCTH
peakumm gatymka B runb3dy HeobxoammMo 3anuTb Macno unu rnmuepuH. Onsa 6uicTpbix
NpoLLeCcCcoB perynMpoBaHns YCTaHOBKa AaTyMKa B rMb3y HE peKkoMeHOyeTcs.

7. Tlpw ycTaHoBKe JaTyMKa B NnocagoyHOe MeCTo Ans repMmeTusaumm pe3nsboBoro
COeQIMHEHUS peKoMeHayeTCa UCNOoNb30BaTh pasfnyHble YNNOTHAWME CpeacTBa (Hanpumep,
TedSIOHOBYIO NIEHTY) NGO NAPOHMTOBLIE MPOKIAOKN.

8. Tlocne nogkntoveHusa kabens K Aatynky ansg obecneyeHns repMeTMYHOCTN AaTymka
kabenb Heo6xoaMMO YNNOTHUTL B KabenbHOM BBOAE KIEMMHOW KOPOOKM 1 3aTeM 3aKpyTUTb 40
yrnopa BEPXHIOK KPbILLKY KNEeMMHOW KOPOOKN.
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CxeMbl NOAOAKNKYEeHUA NAaTYUKOB K PermctpatTopy
CxeMbl NoAKN0YEeHUsa AaTYUKOB C BbIXoaom 4—20mA

WMcnonb3oBaHne B gatyukax cepum TFO1 ctaHgapTHOro 2-x NPOBOAHOMO aHanoroBoro
TOKOBOro uHtepgeinca 4...20 mA obecneumBaeT cnegyowime npemmyLLecTsa:

1. Donyctnmas gnvHa nuHum ceAsn «gaTymk—permctpatop» 4o 500 wm;

2. OKOHOMMUS 3a CYET UCMONb30BaHUSA 2-X KUITbHOro Kabens BMecTo 3-X XWMNbHOrO;

3. BbicoKkasi NOMEX0YCTOMYNBOCTb, BO3MOXXHOCTb MCMONb30BaHUsA Ansa 60nbLUnHCTBA

NPUMEHEHUIN HESKPAHMPOBAHHOIO Kabens;
4. ABTOMaTMYecKas QUarHOCTMKa COCTOSAHUSA «OOpbIB TIMHUM CBSA3U» U «HEUCTPABHOCTb
AaTyvka» — no OTCYTCTBUIO TOKa 4MA B Lenun JaTyuka.

[nga nogknioyeHnsa gaTymka ¢ BbixogoM 4—20MA K pernctpaTtopy B paspbiB 06LLero
nNpoBoAa NUTaHUA AaTtynka HeobXxo4MMO BKMOYMTL COMPOTUBMEHME HArpy3ku. MiamepuTtenbHoe
HanpsikeHune, BbiaensgemMoe OTHOCUMTENbHO OOLLEN TOYKM HA CONPOTMBIEHUN Harpy3kun byaoet
SABIMATLCSA BXOAHLIM HanpsikeHneM ans peructpartopa. Obuiasa cxema NoaknioveHnss 4aT4mMKoB
¢ BbIxogom 4—20MA K pernctpaTopam npveegeHa B Tabnuue 4.

Tabnuua 4. O6wasn cxema NOAKITHYEHNA AaTYNKOB C BbixogoMm 4—20MA K permctpatopam

Knemmbl gatunka TFO1 1. 2-x npoBOAHas cxema NoaKMtYEeHNs.
2. MapkupoBKa Knemm:
+ — Un 2 9B+0,02A<RH «+» - HanpskeHne nNnuTaHus

- O6wwit «—» - 06w npoBoAa u Bbixog 4—20mMA
RH 3. OnuHa nuHum cesasn o 500 meTpos.
Ha DEMMCTDATO 4. AnropuT™m BbiIGOpa BENMYNHBI
P parop CONPOTUBMEHUS Harpy3kn RH npuBeaeH Huxe.

BbiGop BENUUMHBLI CONPOTUBNEHNST HAarpy3kM RH onpegenseTca BXOAHbIM AMana3oHoM
NPUMEHSEMOrO perucTpaTopa, HanpskeHMeM NUTaHUst CO CTOPOHbI perncTpaTopa u
OONYCTUMbIM MUHUMATbHBbIM HanpsXXeHNeM HENOCPEACTBEHHO Ha KnemMMax gaTyuka, T.e.
HanpsXXeHneM Mexay KnemMmamy gaTamka «+» U «—».

BennuuHa HanpshkeHnsa NnTaHus gatymka co CTOPOHbI perncTparopa u BennymHa
COMPOTUBIEHNST Harpy3kn CBsi3aHbl CreaytoLMM COOTHOLLEHNEM:

Urimt 2 9B + 0,02A * RH, roe

Ununt, B — HanpskeHne NUTaHnsa gaTtymka co CTOPOHbI perncTparopa;

9 B — MMHUMarbHO JOMYCTUMOE HanpshkeHne HeNnoCpPeACTBEHHO Ha KneMMax AaTyuka;

0,02 A — makcuMarnbHbIN U3MEPUTENBHLIN TOK OT AaT4yumKa;

RH, OM — conpoTuBneHme Harpysku, ¢ KOTOPOro CHUMaEeTCS HanpsiKeHue.

BHumaHue! HanpsikeHne Ha KrneMmmax gaTyvka ¢ y4eTOM NageHust HanpsKeHus Ha
COMpOTUBMAEHUM Harpy3km RH 1 coegmHnTenbHbIX NPOBOAaX NPY MakCMManbHOM BbIXOAHOM
Toke aatyuka 20 MA He MOXeT ObiTb MeHbLuUe 9 B. B NpoTMBHOM crny4yae 40CTOBEPHOCTb
NnoKasaHu JaTyMKka He rapaHTUpyeTcs.

PekomeHgyeTcst cneayrowmnm anroputm Bbibopa CoONpOTUBIIEHNSA Harpy3kn TOKOBOM NETNN U
Hanps»KeHNs UICTOYHMKA NUTaHUA AaTymka Co CTOPOHbI peructpaTtopa (KOHTpornnepa):

a) N3 cneundmkauum Ha NpUMEHAEMbIA KOHTPOMNEpP NoyYatT AaHHble O Anana3oHe
BXOZHOr0O HanpskeHus KoHTponsepa, Hanpumep, 0...10 B;

©) [lns BxogHoro gnanasoHa 0...10B BbiOMpaoT HOMUHAM CONPOTMBIIEHMS HArpy3Ku,
paBHbIi 500 OM 13 pacyeTa, YTO NPy MakCUMaribHOM U3MEPUTENTbHOM TOKE C AaT4yMKka, PaBHOM
20 MA, Ha conpoTUBNEHUU Harpy3kn SOmkHO nagate 10 B;

B) PaccunTbiBalOT MMHMMAaNbHO 4ONYCTUMYIO BENMYMHY HanpsKeHUst UCTOYHMKA NUTaHUS
NyTEM CIOXEHUS MUHUMAnNbHO LONYCTMMOrO HaNpPsKeHUs Ha KnemmMax gatyuka, pasHoro 9 B, n
nageHus HanpsXXeHna Ha conpoTUBneHnn Harpyskn, pasHoro 10 B. MNMonyyatoT BennuuHy 19 B.
B kayecTBe MCTOYHMKA NUTaHUA AaTymKa MOXHO Bbl6paTb 610K NMTaHWS CO CTaH4apPTHBIM
BbIxo4oM 24 B. Tabnuua cooTBETCTBUS MEXAY PSAOM CTaHOaPTHbIX BXOAHbIX Anana3oHoB
KOHTPONEPOB, CONPOTUBMEHMEM Harpy3kM TOKOBOW NETNN U HEOOXOAMMbIM HaNPsHKEHNEM
NCTOYHMKA MUTaHWUS NPUBEAEHA HNXKE.
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Tabnuua 5. CooTBeTCTBME MEXAY BXOAHbLIM AMana3oHOM KOHTpornepa, ConpoTUBIEHNEM
Harpysku TOKOBOW NETNN 1 HaNPsKEHMEM UCTOYHMKA NUTaHUS

BxonHow ananasoH koHTponnepa 0...1B 0...2B 0...5B 0...10B
Heobxognmas BEMM4MHa COMPOTUBIEHNS 50 OMm 100 Om 250 OMm 500 Om
Harpy3ku ToKoBom netnm RH

HanpsixkeHne Ha RH npu Toke 4MA 0,2B 0,4B 1B 2B
HanpsikeHne Ha RH npu Toke 20MA 1B 2B 5B 10B
Ananason nsmeHeHus HanpsbkeHus Ha 02..1B | 04..2B | 1..5B | 2..10B
COMpPOTMBAEHUM Harpyskm RH

PekomeHgyemMoe HanpshkeHne UCTOYHMKA 12 B 12 B 15B 24 B
NUTaHMS CO CTOPOHbLI KOHTponnepa

HanpsibkeHne Ha gatumke npu Toke 20MA 11B 10B 10B 14 B

B Tabnuue 6 npuBegeHa cxema nogkntodeHnst gatymka TFO1 K KOHTponnepy co
BCTPOEHHbIMWN B6IOKOM MUTaHWUSI aHaNOroBbIX BXOOOB M COMPOTUBNEHMEM Harpy3km RH. K
Takomy TUMNy KOHTPOMNEpPOB, Hanpumep, oTHocuTca KoHTponnep KL3454 np-Ba d.Beckhoff.

B Tabnuue 7 npuBegeHa cxema nogkntodeHns gatymka TFO1 k koHTponnepy 6e3
BCTPOEHHOro 6noka NMTaHMsa n COOTBETCTBEHHO C BHELLUHUMM BIIOKOM NUTaHUA U
conpoTuBneHmem Harpy3km RH. K Takomy Tvny KOHTpOnnepos, Hanpumep, OTHOCUTCS MOAYIb
aHanorosoro seoga MBAS8 np-sa ¢».OBEH (Poccus).

Tabnuua 6. Cxema nogkntodeHus gatdnkoB TFO1 k KOHTponnepam
CO BCTPOEHHbLIMM BIIOKOM MUTaHUA N CONPOTUBNEHNEM Harpy3kn RH

HOatunk TFO1 ¢
BbIxoaoM 4—20mA

+| JInHusa cBasu go 500m

KoHTponnep

Bx+ (— +24B

Bx- _:l__l_
RH

Tabnuua 7. Cxema nogkntoveHus gatdmko TFO1 k KoHTponnepam
NPV UCMNONb30BaHUN BHELLHMX Boka NMTaHMsa U CONPOTMBIEHNST Harpy3kn RH

HDatunk TFO1 ¢

Bbixogom 4—20MA KoHTponnep
l JInHusa cBasu go 500m
_ A1 | Bxon
+
| RH
ov | OB

Bnok nutaHus

1

ov | OB
+V | +Un

(
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Cxema nogkn4yeH1sa AaTymkoB ¢ Bbixogom 0-10B/0-1B:

Tabnuua 8. Cxema nogknoyeHms gatynkos ¢ Bbeixogom 0-10B/0-1B k pernctpatopam

1. 3-x npoBOAHasn cxema NoaKMYEeHNs.
2. MapkupoBKa Knemm Ha gatyumke:

«+» - HaMNpsbKeHne NUTaHus gatymka

«B» - BbIxog 0-10B/0-1B

«—» - 00LWMI NpoBOA NUTaAHUA JaTynKa
3. AnuHa nuHum ceasmn go 50 meTpos.

Knemmbl gatumnka TFO1

- Oo6wmn
B Bbixog 0-10B/0-1B
+ Unut =13,5...30B

HaTtyuk ¢ Beixogom 0-10B / 0-1B moxeT HenocpeaCTBEHHO NOAKMNOYATLCA K pErncTpaTopy
6e3 gononHuTenbHoro npeobpasoBaHns curHana. PekomeHgyemoe 3HadeHme BXOQHOro
COMPOTUBIEHNS NCMONb3YEMOro kaHarna permcrparopa — He meHee 10 kKOwm.

Pekomengyemas anvHa kabensa gatynk—pernctpatop He 6onee 50 meTtpos. lNMpu gnvHe
kabenst 4o 15 MeTpoB foNycKkaeTcsa UCMOMNb30BaHME HEAKPAHMPOBAHHOMO kabens, npy 6onbLuen
ANWHE peKkoMeHayeTcs UCNOoNb30BaHWE SKPaHNPOBAHHOIO Kabens.

PekomeHaauum no aKkcniayatauum, XpaHeHUo "

TPpaAHCNOPTUPOBAHUIO

1. C uenblo yCKOpeHusi BBOAA B 3KCNyaTauuio NOCTaBseMbIX 4aTYMKOB B KOMMMEKT
NMOCTaBKM MO OTAENbHOMY 3aKa3dy MOryT BKMOYATbLCS Tak HA3bIBAEMbIE «KOHTPOSIbHbIE MNaThIy.
C TOYKM 3pEeHMs Harpy304HOWM CMNOCOOHOCTN OHWN MOMHOCTLI0O UMUTUPYIOT BbIXO4 AaTyMKa, HO
MMeT (OUKCNPOBaHHLIE CTAaOUNbHbIE BbIXOAHLIE NAPAMETPLI: TOK UMW HAaNpsXXeHne B
3aBUCUMOCTU OT TUNa BbIXOAHOro cUrHana gaTtduka.

[ns gatymkoB ¢ BbIxogomM 4-20MA JOCTYMHbI KOHTPOSbHbIE MAaThl C BbIXOAHBIM TOKOM
4mA; 7,2MA; 16,8MA; 20MA. MapkupoBka nnaTt U COOTBETCTBME BbIXOAHbIX TOKOB U3MepSeMbIM
napameTpam gaTyvka npuBeaeHsl B Tabnuue 9.

Tabnuua 9
KOHTpOMbHbIE COOTBETCTBYIOLIME 3HAYEHUS TeMnepaTypbl
MapknpoBka
nnarbl [ns guanasona 0 ...50°C | [ns guanasona O ...100°C
4 mA «TO» 0°C 0°C
7.2 MA «T20» 10°C 20°C
16,8 MA «T80» 40°C 80°C
20 A «T100» 50°C 100°C

Onsa patymkoB ¢ Bbixogom 0—10B ncnonb3yoTcs KOHTPOSbHbIE NNaThl C BbIXOAHBIM
HanpshkeHnem 1B, 2B, 8B, 10B. MapknpoBka nnaT u COOTBETCTBME BbIXOLAHbLIX HAMPSPKEHUI
KOHTPONbHbIX NNaT n3mepsieMbiM NapameTpam gatyuka npuseaeHsl B Tabnmue 10.

Tabnuuya 10
KOHTpOJ‘IbeIe COOTBeTCTByI‘OLU,Vle 3Ha4YeHnd TeMnepartypbl
MapkupoBka
nnarbl [ns guanasoHa 0 ...50°C | Ons auanasona 0 ...100°C
1B «H10» 5°C 10°C
2B «H20» 10°C 20°C
8B «H80» 40 C 80°C
10 B «H100» 50°C 100°C

Mepen BBOAOM gaTumKa B 3KCNyaTaumio, Hanpmumep, ¢ BbIxogom 4-20MA, KOHTPOSbHbIE
nnatbl ¢ BbIXogHbIM TOKOM 4 MA (0% wkanb 4-20MA) n 20 MA (100% wkansl 4-20MA)
nocnegoBaTenbHO MOAKMYaTCA BMECTO JaTynKka U Ha perncTpaTope ycTaHaBnmBaloTCH
(3anucbiBaloTCA B NaMsiTb) COOTBETCTBYHOLLME KOHTPOSbHbLIM TOKaM 3Ha4YeHus Temnepatypbl. B
pesynbTaTte 3ToM Npoueaypbl 4ns pernctpartopa byayT ogHO3HAYHO onpeaeneHbl HAKMOH n
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CABWI NINHENHOW XapakTepUCTUKN KaHana nsmepeHns aatyvka. KoHTponbHble nnaTtbl C
BbIXOAHbIM TOKOM 7,2 MA (20% wkansl 420mMA) n 16,8 MA (80% wkanbl 420MA) MoryT 6bITb
MCMNonb30BaHbl AN NPOBEPKU YCTAHOBMEHHbIX B pernctTpaTtope AvanasoHoB naMepeHus. B
npoLecce aKkcnnyaTauuy KOHTPOsbHbIE MaThl MOTYT UCNOMb30BaTbCA ANS NePUOANYECKON
npoBepku paboTocnocobHOCTN NNK NP HEOBXOAMMOCTU ANA AUArHOCTUKM UCNPaBHOCTY
obopyaoBaHus: AaTYnKoB, KabernbHOM ceTu unu permctpatopa. Cxembl NOAKNIOYEHNS
KOHTPOMbHbIX NAT aHaNOrM4YHbl CXeMaM NOAKMYEHUsa 4aT4YMKOB 1 NpuBeaeHbl B Tabnuue 11.

Tabnuua 11. CxemMbl NOAKNHOYEHNSA KOHTPOMbHbLIX NAaT K permctpatopy

CxeMa NoAKnYeHUst KOHTPOIbHbIX nnaTt CxeMa NoAKn4YeHUss KOHTPOIbHbIX NnaT
ctaHgapTa 4-20mMA ctangapta 0-10B
Knemmsbl Knemmbl
KOHTPOJLHOM NnaThl Ha perncTpaTtop KOHTPOIbHOW nNnathl
4/7,2/16,8/20MAI RH — — O6bwmn
_ — . :|.I_> 06w B [— Beixos 1B/2B/8B/10B
+ — Un 2 9B+0,02A<RH + — Unut =+13,5...30B

2. KaHan npeobpasoBaHusa TemnepaTtypbl, BCTPOEHHLIN B AATYKK, HE TpebyeT Kakmx-nnbo
perynmpoBOK UNN TapMpPOBKM Nepes yCTaHOBKOW AaTymka Ha 00bEKTe N3MepeHus.

3. lNpumeHsaeMbIn B 4aTYMKax TOHKOMNMEHOYHbIN NNaTUHOBLIN TepMoanemeHT Pt100 /
Pt1000 npounssoacTtea d.Heraeus (www.heraeus-sensor-technology.ru) nmeeT BbICOKME
SKCMMyTaUMOHHbIE XapaKTEPUCTUKN U MUHUMATTbHBIN YXO4 B TEYEHME ONIMTENbHOro BpEMEHU
akcnnyataumu. Tem He MeHee XapaKTepUCTMKN AaTYMKOB MOTYT ObITb NPOBEPEHBI METOA0M
CNNYEHNs C NoKasaHUSaMM 3TarnoOHHOMo n3MepuTensa TemnepaTypsbl. B kayecTBe aTanoHHOro
n3mepuTens TemnepaTtypbl peKoOMeHayeTCcs UCMNonb3oBaHne TepMomMeTpa fnabopaTopHOro
anektpoHHoro J1T-300 npoussoactea OO0 «Tepmekcy» r.Tomck (www.termexlab.ru) ¢
norpeLHocTblo B gnanasoHe —50...100°C He xyxe +0,05°C. TepmomeTp JIT-300 ncnonbayertcsa
0551 KOHTPOSbHbBIX OMNepaunin Ha aTanax NPoOM3BOACTBA U UCMbITaHWIA gaTtumkoB cepum TFO1.

4. Tlo cneuynanbHOMY 3aka3y MOXET ObITb OCyLLECTBIEHA NOCTaBKa A4aT4YNKOB C
AnanasoHamun npeobpasoBaHus, OTANYHBIMW OT CTaHAAPTHbBIX M HAXOAALWMXCA B Npeaenax
OuwanasoHa pabounx Temnepatyp gatumka: ot —50°C go +100°C.

5. Tlpwu akcnnyaTauumn gaTynka B 3arpsi3HEHHbIX MOMELLEHUSIX C BbICOKOW BII@XKHOCTbIO,
MOXeT noTpeboBaTbCa Nnepuoguyeckoe nposeaeHne npodunakTmdeckmx pador,
3aKNOYaLLMNXCA B OYNCTKE KOHCTPYKLMM AaTYMKa OT OCaKAEHHOW MbINN M NPOBEPKM COCTOSAHUS
yacTen gartymka BHyTPU KNneMMHOWM KOpOoOKM, BKIKOYasd NPOBEPKY KadecTBa COeaMHEHMS
KNeMMHOro CoOeaNHUTENS AaTymKa C BbIXOAHbIM kabenem.

6. PekomeHayemble yCroBuUsi XpaHEHUS AAaTYMKOB: B YNaKOBKE NpOM3BOAUTENS NMpU
Temnepatype ot 0°C go +50°C u BnaxHoctn o 95%RH 6e3 koHgeHcauun Bnaru.

7. PekomeHayemble yCnoBusi TPAHCNOPTMPOBAHMSA OATYMKOB: B YNaKOBKE NpoM3BoauTens
npu Temnepatype ot =50 go +60°C, BnaxHocTn Bo3ayxa Ao 95%RH n Bosgencresunm
CuHyconganbHon Bnbpauun ¢ yactoton 10-55Iy n amnnutygon 0,35MM 1 yaapHbIX Harpy3ok
MHOrOKpaTHOro gencTems ¢ yckopeHnem go 30m/c2 npu yactote yaapos 80-120 B MUHYTY.

OnucaHme xapakTepucTuK npeodbpasoBaHMs OaTYUKOB

Kaxxabin akzemnnap gatyumkoB cepum TFO1 ¢ Bbixogom 4-20MA (mogmdomkaumna TFO1-A)
UMeeT CTaHA4APTHYH TapMPOBOYHYIO XapakTEePUCTUKY CneayroLero Tuna:

T (°C) = (Iebix — l0) / SLI, rge

IBbIX — TEKYLLMIA BbIXOAHOW TOK AaTyuka, MA;

o — HaYanbHOE CMeLLeHne, paBHOE HavarbHOMY BbIXOAHOMY TOKY AaTymka 4 MA,

SLI — koathbdmumeHT npeobpasoBaHus, 3aBUCALLNIA OT AuanasoHa N3mMepeHust.

KoadhdmumeHTsl lo 1 SLI ansa ctaHgapTHLIX Anana3oHoB 3MepeHust gatymka TF01-A ¢
BbIxogoM 4-20MA npuBeaeHbl B Tabnvue 12.
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Tabnuuya 12

MapameTtpbl gatumko TFO1-A
¢ Bbixogom 4—20mA

3HayeHune ans

auanasona 0...50°C

3HayeHve ans
auanasona 0...100°C

HavanbHoe cmellenmne, lo

4 mA

4 mA

KoadhdmumeHTt npeobpasoBanus, SLI

0,32 mA/°C

0,16 mA/°C

B Tabnuuax 13 1 14 B uncneHHOM BMAE NpeAcTaBieHa 3aBUCMMOCTb BbIXO4HbBIX CUrHanoB
OT TemnepaTypbl 451s CTaH4APTHBLIX AMana3oHOB N3MEPEHMS OATYMKOB C BbIxogoM 4-20MA:

Tabnuua 13

[o]
;ﬁ;"ﬁ‘ﬁ;‘;ﬁ;g) sgoc | O | 5 |10 | 15|20 |25 | 3 | 35 | 40 | 45 | 50
;?;mi:OTMFToOr-A(MA) 4 | 567288 |104(12,0[136/(152|16,8 (18,4 20
Tabnuuya 14

[o]
Zﬁggﬁ%ﬁ;ﬁﬁ;g) 100°c| O | 10|20 | 30 [ 40 | 50 | 60 | 70 | 80 | 90 | 100
AB';'T’L?;‘(';O}"FT&K_A(MA) 4 | 567288104 |12,0/(13,6|152|16,8|18,4| 20

Kaxxabin akzemnnap gatymkos cepum TFO1 ¢ Bbixogom 0-10B (mogndmkaums TFO1-V)
UMeeT CTaHOapTHYI TapUPOBOYHYIO XapaKTePUCTUKY criegytowero tuna:

T (°C) = Usbix / SLU, rge

UBbIX — TeKyLLee BbIXOQHOE HanpshkeHne gatyuka, B;
SLU — koadbdmumeHT npeobpa3oBaHusi, 3aBUCALLMIA OT AnanasoHa N3MepeHns.

KoadhbdmumeHTsl SLU anga ctaHgapTHbIX AMana3oHoB namepenus gatyunkos TFO1-V ¢
BbixogoM 0-10B npuBegeHbl B Tabnuue 15.

Tabnuua 15

MapameTpbl gatumkos TFO1-V
¢ Bbixogom 0-10B

3HavyeHune gns
auanasona 0 ...50°C

3HavyeHune gns
auanasona 0 ...100°C

KoadbpmumeHT npeobpasoBanus, SLU

0,2B/°C

0,1B/°C

B Ta6nmu,ax 16 n 17 B YucneHHoOM Buae npeacrtaBneHa 3aBMCUMOCTb BbIXOOHbLIX CUTHaoB
OT TeMnepartypbl ANA CTaHOAPTHbLIX AMana3oHOB USMeEpPEeHUA AaT4YMKOB C BbIXOAOM 0-10B:

Tabnuua 16
[o]
;ﬁ;"gi‘;i;‘;ﬁ;g) sooc | O | 5 | 10| 15|20 |25 30 | 35 | 40 | 45 | 50
Bb|XOﬂHoe HanpaxeHne
pgaTtyuka TFO1-V, B 0 1 2 3 4 5 6 7 8 9 10
Tabnuua 17
[o]
;ﬁ;"gﬁ;ﬂ;ﬁ;g) rogec | O | 10| 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
BbIxogHoe HanpsixeHne
gatymka TF01-V (B) 0 1 2 3 4 5 6 7 8 9 10
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Pa3mMepbl gaTunkoB (B MM)

75MMm

il

Y Mop kntoy 24Mm
MpucoeanHuTenbHas pe3bba
TpybHas grormoas 1/2"

D6mmMm

65MMm

MorpyxHast 4acTb AaTymka s TeDMO30HA Ha OCHOBE
30/50 /100 Mm P A He N
—— TOHKOCTEHHOW HEPXKaBEHOLLEN

Tpy6kn D6 x 0,5 mm

Lm
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