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Hasnauenne u 06,1acTh npuMeHeHns

Tepmometpsl conpotuienns cepuit TR, TF u A2G, sisisics TepMoIIpeoOpa3oBaTee/IsIMH,
TaK KaK HX OSJICKTPUYECKOE CONPOTHB/ICHHE INPONOPLHHOHAILHO 3aBHCHT OT  TEMIEPATYPHI,
NpEAHA3HAYCHB! Ul M3MEDEHHS TEeMIIEPaTyphl B Pa3JH4YHBIX OTPAC/SAX [POMBIIUIEHHOCTH BO
B3PBIBOOMACHBIX U B3pPhIBOOE30MACHBIX 30HAX.

Ipu mcronb30BaHUM TEPMOMETPOB CONPOTHBIEHHS CO BCTPOCHHBIMH B HHX BTOPHYHBIMH
IpeoOpa3oBaTENsIMH  TEMIIEPATYPhl H3MepsieMas TeMIepaTypa MOXKET ObITh npeobpazoBaHa B
BBIXOJIHOH H(POBOA, a TAKKE B 3EKTPHUECKHH CHTHAJ IIOCTOSHHOTO TOKA WITH HaIPSOKSHHUS.

Onucanue

[lpusimn  meficTBHsT ~ TEPMOMETPOB  CONPOTHBIIEHHS (Tepmomnpeobpazosarerieit
COTIPOTHBIICHHS), COCTOALIMX H3 OJHOTO HJIM HECKOIBKHMX TEPMOYYBCTBHTEIBHEIX SIEMEHTOB
CONPOTHBIEHHA W BHYTPEHHHX COEIAHHUTENBHBIX IIPOBOJOB, OCHOBaH Ha CBOiCTBe
M3MEPHTEIBHOTO 3JIEMEHTA: MIaTHHbI, HAKENA, MEJH HIH CIEHHAIBHBIX CILIABOB, H3MEHATH CBOE
CONpPOTUBIICHHE C H3MEHEHHEM TEMIIEPATYPBI.

HUyBCTBHTE/IBHBIE 3]IEMEHTBI TepMOIpPeospa3oBaTenell  CONPOTHBICHHS HPEICTaBISIFOT
COGOH Pe3UCTOPHI, BHINOJHEHHBIC W3 METALTHYECKOH MPOBOIOKH HIIH IUIEHKH, [IOMELICHHEBIE B
FEPMETHYHBIH 3aIIUTHBIA KOpIyc. 3aliuTHEI Kophnyc obecrednBaer MEXaHHYECKYIO IIPOYHOCTh H
YCTOHYHBOCTE TepMompeoOpasoBaTenelf K BO3NEHCTBHIO BHEMHEH Cpeibl, KaK [PABHJIO, 3TO
3aBapeHHast C OJHOM CTOPOHBI METa/IHYecKas TpyOKa C MpPHCIOCOONEHHAMH IS  MOHTAXKA
Tepmomnpeodpasopareneif uan Ge3 Hux. Ha apyroif KoHem MoeT GbITh HABMHYEHA TOJIOBKA C
KOHTAKTHbIMH ~ BHHTaMH. Ilpum oYeHb BBICOKMX TpeOOBaHHAX K BHOPOYCTONYMBOCTH
YYBCTBHTE/IbHbIC 3JIEMEHTBI CKPYUHBAIOTCS M BIUIABJISIOTCS B CTEKJIO.

TepmonpeoGpasoBarens MOTyT UMeTh THOKYIO KOHCTPYKIHIO - METAUIHYECKYIO 000JI0UKY
3 HePIKaBEIOWEH CTamu ¢ MUHepalbHOH u3omsmueii (Mi kabens), BHYTpH KOTOpOI paciosiokeH
IYBCTBHTE/IbHBIH JJIEMEHT ¥ BHYTPEHHHE BRIBOJIBL. UyBCTBHTE/IbHBIE SIEMEHTHI COCAMHAIOTCS [IPH

BIBOJIOB ¢/ K/IGMMHOI TOIOBKOM, 3aKpEIUIEHHOMN B 3alIATHOM Kopiyce (obonouke), wim
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K€ BHYTPCHHHC MPOBOJHMKH BBIBEICHBI Yepe3 YIUIOTHEHHE B HAPYXKHOH YacTH 3alMTHOIO
Kopiyca (060104KH).

Tepmomerper conporusienus cepuit TR, TF u A2G u HX MOJEIH OTIHYAIOTCS MEXITY
co00H KOHCTPYKTHBHBEIM HCIIOIIHCHHEM, HAIMYHEM MIH OTCYTCTBHEM TI'OJOBKH, OONACTHIO
IPUMEHEHHS], THANIA30HOM H3MEPAEMBIX TEMITEPATY].

Mozens TRI10-A, caenana w3 ru6Koro SKpaHHpPOBAaHHOIO Kabeis ¢ MHHEPAILHOMH
M30NIAIHEH Kabenst. UyBCTBUTENLHbIH 3/IEMEHT PAacloNokKeH Ha KOHIlE H3MEPHTEIBHON BCTABKH.
Mozenb npenHasHayena IIs YCTAHOBKH B 3alMTHYIO THJIB3Y H IIOCTABISETCS NOIPYKUHEHHOM
Jutst obecrieyeH s KOHTAKTa C IHOM 3alMTHOHN THiIb3bL. B 3aBHCHMOCTH OT riab3bl Mogens TR10-A
H3TOTABIHBACTCS C PA3IUYHBIMH IHAMETPaMH M B IIUPOKOM /IMANa30He H3MEPEHHs TEMIIEPaTyhL.

TepmonpeoGpasosarens momenmn TR10-B  moker komMGMHHpOBaThCH ¢ pa3IHYHBIMH
KOHCTPYKIMSAMH 3alllMTHBIX T'MJIB3, IPHCOEMHEHUAMH K 3allHTHEIM T'MJIb3aM, COSIUHHTE bHLIMH
FOJIOBKaMH, a TaKKe C pa3sIHYHbIMH [UTHHAMH TOTPYKE€HHS H V/UIMHUTEIBHBIMH INeHKamu. B
0COOBIX YCIOBHAX NMPUMEHEHHMs JaHHAs MOJIENb MOXKET HCIOJB30BATHCS M 6e3 3alMTHBIX THJTB3,
KaK OIKA - KOMIUIEKTYETCS BTOPHYHBIMH [IH(QPOBEIMH WITH AHAIOTOBEIMH 11pe0Opa30BaTeIIMH.

Mozgene TRI10-C ¢ 3ammrHOl rwms3oli  momemn TW35  npexnassauen s
HEIIOCPEAICTBEHHOI0 MOHTHPOBAHHS B IMPOIECC HM3MEPEHHs TEMIIEpaTyphl. 3aliMTHAs THib3a
BKPYYHMBA€TCHd B COEIAMHHTEIBHYIO TOJIOBKY,  BCJIEJCTBHE YEro  M3MEpUTENbHAad BCTaBKa
TEPMOTIPe0OpasoBaTes MOXKeT ObITh CHATA H 3aMeHeHa Ge3 MOIHOro ero AEMOHTakKa W3 IpoLecca,
4TO MO3BOJISET HE OCTaHABIUBATH pabOTy 000PYI0BAHHS HA BPeMsl IPOBEPKH MJIH CEPBHCA.

Jnst  u3Mepenms KMIOKOCTEH M Ta30B Npv HeGOMBIIHX M CPEQHHX JABJICHHSX
CKOHCTpyHpoBaHa mozens TR10-D, koropas HemocpeAcTBeHHO BKpyumBaeTcs B mpomecc. JUis
EKTPHYECKUX IONKIIOYCHHUH CIOYXKHT KJIEMMHBIH OJOK B COECJIMHUTENBHOH TOJIOBKE,
3AIMINCHHOM OT BOAAHBIX OpbBr. V3MepuTenbHBIE BCTABKH TepMoOpeoOpazoBareneii
BBIITYCKAIOTCsl B IByX HCIONHEHHSAX C 3aBHCHMOCTH OT NPHMEHEHHS: NOANPYKUHEHHAS CMEHHAS
HIH HecMeHseMas. Bo B3phIBOHe3alUMINEHHOM HCHOJHEHHH Moxens TR10-D MOKET
KOMIIJIEKTOBATLCS aHAIOTOBLIM BTOPHYHBIM IpeoOpaszoBaTeneM Tuna T91.20.

Tepmonpeo6pasopatens TR10-F ¢ 3ammTHOM runb3oit mogenn TW40 umeer IIPUBAPEHHBIH
(raHen; W BKPYYHBAaeTCS B COEJMHHTEIBHYIO TONOBKY, KOTOpasd KOMILIEKYETCS BTOPHYHBIMH
UH(POBEIME HIIM aHAIOTOBBIME TipeobpasoBaTensiMi. CMeHHAs H3MEPHTENbHAs BCTABKA MOXKET
OBITH M3BJIEYEHA U3 IIpolecca 6e3 JeMOHTAKA.

Mozens TR10-H (Ge3 3amuTHOM ruib3bl) puMeHseTCs 1S HEIOCPeACTBEHHOIN YCTaHOBKH
B BLICBCP/ICHHBIC II0J1 HEE OTBEPCTHS B JeTAlSX MAIMH M MEXaHH3MOB WM B mpomecc. OObMHO
MOHT&X JaHHBIX TepMonpeoOpa3soBaresiell OCYIIECTBIAETCS HEMOCPEACTBEHHO B npouecc. Kak
AIOTIOTHUTE/IbHBIH  BapUAaHT B COEIMHHTENbHYIO roaoBky TR10-H wmoxer yCTaHABIIMBATHCS
BTOPHYHBIN NpeoOpa3oBaTellb TEMIIEPATyPHI.

TepmonpeoGpasosaremn  TR10-J ¢ nepdopupoBaHHO# 3amuTHOMN THIB30H Mozemn TW35
NIpe/IHa3HAYCHBI /Ul HENOCPE/ICTBEHHON YCTAHOBKH B BEeHTHISILIAOHHBIC KAHAIBI, BEHTHISAIIHOHHbIC
LIaXThl 30aHUH U JPYTHE MECTa I H3MEPEHHs TeMIepaTypsl BO3IyXa. HsmeputenbHas BcTaBKa
TR10-J maxomutcs B HENOCPeACTBEHHOM KOHTAKTE C H3MEpAEMO Cpezloi, 4To yiaydimaer ee
IyBCTBATEIBHOCTb. TepMOMETP MOXKET KOMILUIEKTOBATHCS BTOPHYHBIMH IH(POBBIMA  HIH
aHAIOrOBBIMH IIpeoOpa3oBaTeIaMHU.

Mozens Tepmomerpa TR10-L koMGHHHpYeTCs ¢ pasIHYHBIMM THTIAMH 3alHTHBIX THIB3 H
MMECT BHJ B3PBIBO3ALIMTHI «B3PHIBOHENPOHHNIAeMas obomouka». Ee u3MepurtesnpHas BCTaBka,
B3PLIBO3AINMINECHHAs] COCJHHHTEIbHAS TOJOBKA M BCTPOEHHBIN IJIAMSATACHTENh OOECIICUHBAIOT
OesomnacHyro paboTy B onacHHIX 30Hax. Ha COCIMHUTENIBHYIO MIAaTHOPMY H3MEPHTEIBHON BCTABKH
MOXKET yCTaHaBIMBAThCs BTOPHYHBIH peobpa3osare;ib (Ommus).

Tepmomertpe! conporurienus mogenu TR10-0 MOTyT coueTaTses ¢ GOIBIINM KOTHYECTBOM
PA3THIHBIX 3AlUATHBIX THJIb3, HX MHOIOYHC/ICHHBIE KOMOMHALIMHA TTapaAMETPOB JAaTUYHKA, TAKHE KAK:

-COCTMHUTEIRHAS TOIOBKA, TIOFPYKHAs JUTMHA, [UIMHA MIEHKH, IPHCOEANHEHHE K MMIIb3e U APYTHE,

Mael A2aXCTAaH!
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AOCTYNHBL Ul 3TOH Mozenu. [laTymk TepMOMETpa HaXOIHTCS Ha KOHYHMKE HM3MEpPHTETBHOM
BCTABKH, OH 3aMEHSEMBbIH H IOAIPYKUHEHHBIIA.

Wsmeputensuas BeraBka Mozemn TR11-A mmeer TpyGuaryio KOHCTPYKIIHIO, 3aKPBITYIO C
OJIHOH CTOPOHBI, M TpeIHA3Ha4YeHa Ul MOHTAXaA B 3AlIMTHYIO apMatypy. Juanasou IPUMEHEHUS
TCPMOMETPA TOTIOTHACTCA KOHCTPYKIkel Oe3 KIeMMHOM KOPOOKH /I YCTAHOBKH €0 HANPAMYIO B
nponecc. ONIHOHHO MOKET ObITh YCTAHOB/IEH AHATOTOBBIH MM IHPPOBOH TPAHCMUTTED.

Tepmomerper Momemn TR11-C npennasHa4eHb! A1 BHHTOBOTO (GHUTHHTa HaANpsSMyK B
IIpOLlecC, B OCHOBHOM B EMKOCTSX M TpyOompoBoaax. TepMOMeTphl MOAXOMAT IS JKHIKHX H
ra3o00pasHbIX Cpe/l TMPH YMEPEHHOH MEXaHMYeCKOH Harpy3Ke M HOPMAIBHBIX XHMHUECKHX
ycnoBHaX. 3ammrHas TpyOKa clenaHa W3 HEP)KaBEIOMeH CTaid, BcsS CBapHAs M BBMHYEHA B
COCIMHHUTENBHYIO TOTOBKY.

Cmennas u3MeputensHas BcraBka Mozeqd TR12-A W3roToBieHa U3 BUOpOYCTOHYHBOTO
U3MEPHUTENBHOTO Kabels ¢ 0601104Koi (kabenb ¢ MUHepanbHOl H30IsUKeit). JaTIuK pacrooKeH
Ha KOHIE H3MEPHTENBHOW BCTABKH. [HN M KOJIMYECTBO JaTYMKOB, TOYHOCTH W METOJ
MOJK/TIOYEHHUSI BRIOMPAKOTCS B COOTBETCTBHH C YCJIOBHSAMH IIPUMEHEHHUS.

TepmonpeoGpazoBatems conporusinenns mozmeneit TR12-B uw TRI12-M MOTyT OBITh
00beIMHEHBl ¢ OOJBIIMM KONHYECTBOM KOHCTPYKIMI THiap3. CMeHHas LEHTPATBHO
NONPYXKHHEHHAs W3MEPHTE/IbHAs BCTAaBKa M €€ MNPYKHHHBIM I[Iar MO3BOJSIOT COYETATHCS C
[IUPOKHM  CHEKTPOM COEJIMHHMTEIBHBIX TOJ0BOK. B03MOXHBI W pazimueble KOMOHHAIMH
YYBCTBHTEIBHOTO 3JIEMEHTA.

[IpoMBILIIEHHBIH  TEPMOMETP CONPOTHBICHHA YIAIEHHOTO MOHTaxka wmomemu TRIS
NpE[HA3HAYEH Ui MOHTaKa BO BCE CTAHAAPTHBIE MCIOJHEHHS TWIb3 W/IH YCTAHOBJICHHS B
POLECC, HMEET MOANPYKHHEHHYIO H3MEPHTEIBHYIO BCTABKY (CMEHHYIO) M THOKYIO GpoHesamury.
B coexuHuTEIBHYIO TOMOBKY TePMOMETPA MOTYT OBITH YCTAHOBIICHBI AHAJIOTOBBIE MITH U poBbIe
TPAaHCMHUTTEPHI

TepmonpeoGpazosatenn conmporusienuss mozeneit TR20, TR21-A, TR21-B u TR21-C
NIpe/IHa3HAYCHBI 11 H3MEPEHUS TEMIIEPATYPhl B CITy4ae HEOOXOMUMOCTH COOIIOICH S CAHATAPHBIX
npaBui W HopM. Mogens TR20 oGopynosana TexHOMOrHYeckuM coemuuenneM NEUMO
BioControl® u MO3TOMY ONTHMATBHO MOJAXOMAMT I YCJIOBHH INPHMEHEHHS, B KOTOPBIX
TIOTPYIKEHHE TM/IB3Bl ¢ TEPMOMETPOM B MIPOLIECC HEBO3MOMKHO M HEXKenaTeNbHO. JIIs MOBBIMICHHS
THTHEHHYECKHX TpeOOBAHUH roJ10BKA U3 HepiKaBeIoLlel CTalu TepMonpeoOpa3oBaTels BbIIOTHEHA
B ONTHMHM3HPOBAHHON TI'MIMEHHWYECKOH KOHCTpyKimu. Monemu TR21-A, TR21-B u TR21-C
OTBEYAIOT CaMbIM CTPOIHM TpPEOOBAHHMAM /I THTHEHHYECKHX H3MEPEHHH C TOUYKH 3pEeHHs
Marepuana ¥ KoHCTpyKuumu. Mogens TR21-A npencrasnser cooif KOMIAKTHBIN TEPMOMETP
CONPOTHBIICHHSA ¢ (IaHLEBBIM COEMHEHHEM, THIb3a Mozend TR21-B ycTanapnmBaercs mpsmo B
TpyOOIPOBOJ, ¢ MOMOMBIO OPOHTATBHOM cBapkd, Moaeds TR21-C H3roToRJeH ¢ BCTPOCHHBIM
THTUCHUYECKUM TIDHCOEIHHEHHEM. Bece Momenn MMEIOT mpocToe 3IEKTpHYECKOE TMOMKIIOYEHHE
IIPH MIOMOIIH IITEIPEBOTO pazbema M12x1.

Mogemn TR22-A, TR22-B u TR25 mnpuMmenstorcs s HU3MEPEHHsI TEMIepaTypsl B
CTepH/IBHBIX mpoueccax. KauectBo Marepwana, 0GOJTOYKH M COCAMHHTENBHOH TOJIOBKH
pa3paboTaHbl B COOTBETCTBHH CO CTAHAAPTAMH CTEPHIBHBIX KOHCTDYKIHIL. TepmomeTprr umeror
UyBCTBHTENbHBIH 371eMeHT Pt 100 u ananorosbie mbo nudpossie npeobpasosaTeny, BECTPOCHHBIE B
COCMHUTENIbHYIO  TOJIOBKY, CIIOCOOHBIE NepefaBaThb pa3JMuUHBIE BHIXOJHBIE CHIHAJIBL
4 MA...20 MA, HART® nporokor B cersx FOUNDATION™ Fieldbus and PROFIBUS® PA.
HampysuHennas u3sMepuTe/ibHasi BCTABKa rapaHTHPYET KOHTAKT MEXKIY HAKOHEYHHKOM JATUHKA U
KPBIIIKOH I'HJIb3bl H 9TO 00eCeuuBacT KOPOTKOE BPeMsi OTKIIHKA H HEOOXOHMYI0 TOUHOCTD.

TepmomeTpsl conportusnenuii mozeneiit TR30 u TR31 HCIIOJIB3YIOTCS KaK YHHBEPCATBHBIE
TEPMOMETPBI V11 K3MEPEHHUS KUIKHX M Ta3000pasHeIX cpel. Bee anekTpuueckre  KOMIIOHEHTHI
3alULICHBI OT __ Ophi3r  BOJABl M CKOHCTPYMPOBAHBI BAOPOYCTOHUMBEIMH. Tepmometpsr

BT « Mofem TR30 mpucoe AHHEHbI I!t 3aUIUTHOM I'HIIb3€, KOTOpas MOXET ObITh YCTAHOBIIEHA B TIPOIECC —
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BKPYIHBAaHHEM HIIH KOMIIPECCHOHHBIM (pururrom. Mogens TR30-P obecnieunraer npsimoii Pt 100
BbIXOZHOHM cHrHai, TR 30-W — BeixomgHOit curHan 4 MA...20 MA. BO3MOKHEI HCKpoOe3omacHkIe
Bepcur TepMomeTpoB. Moaens TR31, cocrosmas u3 Kkoprmyca M 3al[MTHOM THIB3BI ¢
M3MEPUTE/IbHOH ~ BCTABKOH, BBHHYMBACTCS HEIOCPEJCTBEHHO B  MPOLECC. DJIEKTPHYECKOE

TOAKITIOYCHHE OCYINECTBIACTCS MPH IOMOIIM KPYroBoro passema MI2x1, 410 COOTBETCTBYeT
monemu TR31-3. Mogens TR31-K npencrapiser coGoii TepMOMETp CONpOTHBICHHS ¢ KabesieM,
COETHHEHHBIM Ha MPSMYIO.

KaGenbHbie TepMomerpsl compotusienus TR40 HMEIOT MeTaliMuyecKHe HAKOHEYHHKH
(ymel), B KOTOPBIX PACIONOKEH WYYBCTBHUTETBHBIN OS/€MEHT, o NPUMEHSIOTCS IS
HETOCPENCTBEHHOH YCTAHOBKH B BBICBEPJICHHBIE IIOJ HHMX OTBEPCTHS B JETAIAX MAIIMH M
MEXaHH3MOB WM B mporecc. M3mepsiemas cpena He M0/KHA GBITh XMMHYECKH arpecCHBHOMN MM
HMETh a0pasMBHBIE COCTAaBIAIONIHE. B CTaHIAPTHOM MCIOTHEHHH KaGelbHbIe TEPMOMETPHI He
MMEIOT Pe3BOBI /Ul NPHCOEIMHEHHS K Ipoleccy. Pe3sOoBble CONMHEHHS, Takhe, KaK Tailk¥ u
NEePEXOJHHKH BO3MOJKHBI OIIIHOHAIBHO.

TepmonpeoGpasoBatenn  CONPOTUBICHHS Ul M3MEPEHHS TEMIEPATYDPH [OBEPXHOCTH
moznenn TR50 npennasHauensl s H3MepeHHs BHEUIHeH TEMIEpaTyphl Ha MIOCKAX IIOBEPXHOCTSAX
unM Tpybax. UyBCTBUTENBHEIN JNIEMEHT YCTAHABIMBAETCS B KOHTAKTHBIN GIIOK, KOTOPBIA MOJKeT
OBITh 3aBHHYECHHBIM HJIH TPHBAPEHHBIM K IIOBEPXHOCTH, TEMIIEpaTypa KOTOpOH H3MepseTcs.
TepmoMeTpbl H3rOTaBMMBAIOTCS € pA3NTMYHBIMH BHAAMH TNPHCOSIHHEHHS K opoueccy: ¢
METAJUIAIECKUM KOHTAaKTHBIM Onokom mozens TRS50-O, npuBapuBaercss K MOBEpPXHOCTH JIACTOM
mozens TRS50-P, kpenutes xomytom Mozens TR50-Q, ¢ komsom Mozens TR50-T.

Mozens TR53 usroraBnuBaeTcs ¢ OJHHM HJIM JBYMS 4YyBCTBHTEIGHBIMH 3JIEMEHTAMH.
JlanHble KaOelbHBIE TEPMOMETPHI HMMEIOT OaliOHETHOE NPHCOEIMHEHHE, OHH MOLYT OBITh
YCTaHOBIICHEI B BBICBEPIIEHHBIE OTBCPCTHS ¥Y3JI0B H arp€ratoB MallliH Oe3 I[IPUMECHCHHA 3alllUTHBIX
THIB3. PasiuyHble BAIBI H30IAIMOHHEIX MATEPHAIOB IPUMEHSIOTCA B 3aBHCHMOCTH OT YCIOBHI
npumeHeHns. KoHIbI kabens MOIYT IOCTaBIAThCS HEH30JMPOBAHHBIME M MOATOTOBICHHBIMH K
TOJIK/IFOYCHHIO, HIIH CHAOKEHHBIMH ONIMOHAIBHBIMA PAa3beMaMH HIIH FHE3/[aMH.

TepmonpeoGpaszoparemn  compotuBienus TRS5 —mnpensasHadeHs! i H3MepeHus
TEMIICpATYpPhl MOJAIINITHAKOB K IPYTHX MOBEPXHOCTEH B HACOCAX, MEXAHHU3MAaX C LIECTEPEHYATHIMHA
Iepe/ladaMl | JIBHTATENAX B YCIOBUSIX CYXOH Cpelbl, OKPYXKAIOIIEH CEHCOPHYIO YacTb.
HoanpysxusenHbli Kpaif CEHCOPHOI YaCTH € IIOCKMM TOPIIOM 00ECIIeYrBAET TOCTOSHHbIH KOHTAKT
C Hapy>KHOMH MOBEPXHOCTHIO Kopryca. ONTHMaIbHAS JUTHHA [OTPYKEHHUS MOKET GbITh YCTaHOBJIEHA
Ipy  TIOMOIIH ~KOMIIPECCHBHOTO IEPEXOJHHKA. AHAIOTOBBIH HIH LU(POBOH BTOPHYHBIA
npeoOpa3oBaTesb, BCTPAMBAEMBIA B COEJMHHMTENBHYIO TOJOBKY, OGecreyHBaeT pas3In4HbIe
BBIXOJHBIE CHTHAMBL 4 MA...20 MA, HART®, PROFIBUS®PA, FOUNDATION™ Fieldbus u
ApyTHEe.

TepmomeTper comporuBienus mogemu TR60-A, NpeIHa3HAYCHHBIE JUIS H3MEpeHHs
TEMIICPATypbl B IOJCBBIX YCIOBHAX, OTIMYAIOTCA 3aKPBITONH TPYOOH INTOKA M BO3MOMKHBI JUIS
[IPHMECHCHHUS B KOMHATaX € BHICOKOW BIQKHOCTBIO M Ha OTKPBITHIX (IT0JIEBBIX) ILIOmMAnKax. Moaens
TR60-A otBeuaer TpeGoBaHMsM «HCKpoOesomacHas Iemb» B ciaydae HcKpobe3onacHoro
ucnonnenus. Tepmomerp TR60-B m3MepsieT B 3aKphITBIX MOMEIIEHHSX B KOMHATAX C HH3KOIL
BIKHOCTBIO. [lepdopupoBannblii Ha ypoBHE JaTdyMKa INTOK, HEMOCPEACTBEHHO KOHTaKTHPYET ¢
OKPY KalOLIeH CPEIOH, YTO MOBBIIACT YyBCTBUTEILHOCTh JAHHOM MOJETH. BO3MOMKHbI BapUaHTHI C
BCTPOCHHBIM BTOPHYHBIM [IPe00pa3oBaTe/IsiM TeMIIEPATYPEL.

Mopens TR75 IpECTaBIsIeT Cco00H KOMOMHAUWIO IHGPOBOTO IOKA3BIBAIONIETO
TEPMOMETpa M TepMOIpeoOpa3oBaTes CONPOTHBICHHS. MOMKET HCIIOIB30BATHCS 6€3 BHEIIHEero
JJICKTPHYECKOI0 IIHTaHHI. HI’I&HB.‘IOHI:I JJIMH  TIOTPY KCHHS, YAJIHHHUTEIIBHBIX IIIEEK, BHIOB
[IPHCOCIMHEHHS] K IPOIECCY, MO3BOJIIOT HCHOb30BaTh JAHHYIO MOJENb NPAKTUYECKH CO BCEMH
THIIAMH 3alIUTHBIX THJIb3.

Tepmomerp monenn TR81 ¢ sammTHOM ruis3oii TWSI UCIOJIB3YIOT NPH W3MEPEHHH
TCMIICpaTyp ra3oB-IIPOAYKTOB CrOpaHHMs, OTXOLOB TOPEHHS B JBIMOXOJAX, AOMHAX M BO3IYIIHBIX

S . BarpeBaTelsX npu HU3KoM naBieHdd 10 0,1 MIla (1 6ap). CmenHas u3MepuTenbHas  BCTABKA
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MO3BOJIAET OCYIIECTBIATE OOCIY)KUBAHHE U MPOBEPKY TEMIEPATYphl B X0je pabouero Ipomecca.
AHAJIOroBble MM UM(POBbIE BTOPHYHbIE IPeOOPA30BATENH, BCTABIEHHBIE B COEIHHHTEIBHYHO
TOIOBKY, CNOCOOHBI BHIIARaTh PA3THYHLIC BEIXOAHbIE CHTHAIBL: 4 MA...20 MA wm HART®
IIPOTOKOII, PROFIBUS®PA ui FOUNDATION™ Fieldbus.

MHoroToueuHble  TEPMOMETPEI  CONPOTHBJIEHHS JIEHTOYHOH KOHCTPYKIHH —Mojienei
TR95-A-B (¢ sammtho#t rums3oit) 1 TR95-B-B (Ge3 sammuTHON THIB3BI) HCHONB3YIOTCS UIA
H3MEPEHUS TEMIICPATYpPbl B PEAKTOpaX MM TOIUIMBHBIX CKJIajJax, a TakkKe i OOHapyKeHus
«rOpAYMX TO4YEK». B 1aHHOH KOHCTpYKIMHM Ha HanpaBiSsIOLIEH JIEHTE ITMHEHHO DPACHOIOKEHSI
HECKOJIBKO (eci Tpefyercs) 3aMEHAEMBIX TEPMOMETPOB COMPOTHBIEHMS. COeIHHUTEBHBIE
KJIEMMbl MM IPeoOpa3oBaTelld TEMIEPATYphl Pa3sMeINalOT B COSIMHHTENHHOM OIOKe, KOTOpHI
MTHOO BXOJHT B COCTaB MHOTOTOYEYHOTO TEPMOMETPA, THOO MOHTHpPYETCS OTZE/IBHO, HA CTEHEe WM

TpyOONpOBOIE.
BxpyuuBarommuiicss TepMoMeTp conpoTHBieHHs Mozend TF35 ucrnosnp3yercs ams H3MepeHns
TeMIIepaTyphl B MOOHMITBHOM TUpaBIIHKE, MAalIHHOCTPOCHHH, KOMIIpeccopax,

aBTOMOOMIIECTPOEHHH, B OTOIHTEILHOM, XOJIOMUILHOM B KIHMaTHIECKOM 060pyI0BaHuH. [laHHbIE
TEPMOMETPEI MMEIOT KOMIIAKTHYIO KOHCTPYKIMIO, Ype3BbIYaWHO BBICOKYIO BHOPOYCTOHYHBOCTS,
IEKTPUIECKOE MOJAK/IIOYEHHE H Pa3IMYHBIC THIIBI YYBCTBHTEIBHBIX JIEMEHTOB. .

Pe3p00BOH TepMOMETpP CONMPOTHBIICHHS C COCAMHHTENBHBIM NpoBoaoM Moxemu TF37, kak u
mozienb TF35 odueHb cToek K BUOpAIHAM, HCTIONB3YETCs. TaM, e M3-3a BHICOKOH TeMIEpaTyphl Cpeiibl
TpeOyeTcsi pasbelMHEHHE OJJIEKTPHYECKOH TOUKHM COEAMHEHMS M M3MEPHTENbHOH Touku. Touka
TIEPEX0/Ia OT 3ALIUTHOH IHiIb3bl K COETMHUTELHOMY IPOBOMY SIBIISIETCS IBLUIE- M BOJIOHETPOHHIIAEMO.
B koHCTpyKIMM TaHHOH MOJENH CTAHIAPTHO WCIONB3YIOTCS PAa3THYHEIC YYBCTBHTE/IbHBIE JIEMEHTH:
Pt1000, Pt100, NTC, Ni1000, KTY.

KaHanbHBIH faT4vK TemIepaTypsl TepMOMeTpa conpoTusierus Moaenn TF40 ciayxur s
M3MEPEHHsl TEMIIEPATYPhl B CHCTEMaX OTOIUICHHS, BEHTHIAIMHM H KOHIMIMOHHPOBAHHS BO3JIyXa,
KOrJa BBICOKOTOYHOE H3MEpEeHHEe TeMIeparyphl He Tpebyercs. /lnama3oH M3MepeHHs 3aBHCHT B
OCHOBHOM OT HM3MepHTenbHOro snemenra: Pt1000, Pt100 wmum NTC. TlpumeHeHHe ¢ 3alMTHOIM
THJIE30H IO3BOJIAET HCIIOJIB30BATH TEPMOMETP M JI/ISl H3MEPEHHS TEMIIEPATYPBI KUIKHX CPE].

Jlatdauki TeMIeparypbl TepMOMETpa CONMpoTHBICHHS Mozend TF41 ucmomssyrores Ui
H3MEPEHHA TEMIIEpaTypbl OKpYXaroIIeH Cpeibl B XONOOHBIX Kamepax, IPOH3BOJCTBEHHBIX H
CKIIAJCKHX mnoMelneHusx. TepmMoMmeTp B CTaHZApTHOW KOMIJIEKTALIMH IOCTABISETCS C
HHTEIPHPOBAaHHBIM B KOPITYC H3MEPHUTE/IBHBIM JIEMEHTOM, HO MOKET IIOCTABISATHCS C BHELIHHM
AaTYMKOM ¥ CHCHHATBHBIM 3aIEIKHBAIOIMMCS 3alllUTHEIM KO3BIPHKOM OT CHJIBHOTO M3JIy4eHHS
conneynoro ceera. Monens TF41 coBMecTHMa €O BCeMH HCIOIb3YEMBIMH CHCTEMAMH YIIPABICHHS
Onarozaps BO3MOKHOCTH BBIGOPA HYKHOTO H3MEPHTEIBHOTO JJIEMEHTA.

[TorpykHO# TepMOMETp CONpPOTHBICHHS C ONASHHBIM IUTACTHKOM H3MEDPHTEIBHBEIM
anemMeHToM Mmonenn TF43  wmcnonw3yercss B XOJNOAMIBHON —IPOMBINIIEHHOCTH, CHCTEMAX
OXJAXICHHS W CHCTEMaX KOHJUUHMOHHPOBAHHMS BO3ayXa. WM3MepHUTENbHBIA JEMEHT |
COEMHHUTE/IbHBIN KaOelb MMEIOT 3allMTHOE MOKPBITHE, HAHECEHHOE TOPSYMM CIIOCOOOM, TI0ITOMY
HOrpyxHo TepMomerp monenn TF43 obnamaer BogOHENPOHMIIAEMOCTHIO (CTENEHBH 3AIHTHI
obonouku IP68) Ge3 3ammUTHON rUIB3EL

Haknagnod  naT4Mk — TeMmeparypsl ¢ COEJMHHTEIBHBIM  Kabeiaem TEPMOMETpa
conpoTHBIeHHA Mogenu TF44 He KOHTakTHpyeT ¢ M3Mepsiemoii cpenoit. TepmMoMeTpsl 3Toit
MOJICIH  pa3pabOTaHBl Ul MOHTaXa Ha Tpybe C NOMOWIBIO 3aKuMa TPyOBl H Iepenaun
TeMIIepaTypbl H3MEPSIEMOH Cpe/ibl ¢ TTOMOIIBIO TENIOHOCHTENS.

KaGenbHble TepMoMeTphI conpoTuBieHus Moaenu TF45 npuMeHsIOTCs B BO30GHOBIISEMBIX
HCTOYHHKAX SHCPTHH, MAIIHHOCTPOCHHH, KOMIIPECCOPaX, B TEXHOJIOTHH OXJIAXK/IEHHs, Harpesa,

=l




KamH/UIAp, HW3TOTOBJCHHBIA M3 IUTaCTHKA. OCOOSHHOCTAMM JaHHOH MOJIEIH
CONPOTHUBIIAEMOCTD K BJIQKHOCTH U TOITHH CPOK KCILTyaTalHH.
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KOHIIMIIHOHHPOBAHHSA M BEHTHJISAIMH, a TaKke Ie4HOM oOopygoBaHuu. TepmonpeoGpasoBaresiu
HCIIOJIHAKOTCA ¢ OAMHAPHBIM HMJIH CIBOCHHBIM YYBCTBHTEIBHBIM 3JIEMEHTOM, ¢ 3AIIUTHOM THJIB30M
3 HepikaBeromel crami. CoelMHUTE bHBIE NIPOBOJA TEPMOMETPOB H3roTapiuBaroTes u3 [TXB,
CHJIMKOHA, TeioHa.

V3MepuTENbHBIM 3]IEMCHTOM TEPMOMETPA CONpPOTHBIEHHS Mojein TF-LCD seasercs

SABJIAETCA €ro

TepmonpeoGpaszosaremu Mozeneit A2G-60 u A2G-70 ycTaHaBIHBAIOTCS HEMOCPEICTBEHHO
B NpOLECC IS M3MEPEHMS TEMIEpPaTypbl W BIAKHOCTH Ta30BBIX CPel B CHCTeMax Harpesa,
OXJIAKICHUS W KOHAMUHOHHMpoBaHus. CurHambl garyukoB wmozened A2G-60 u A2G-70 oGoux
apaMeTpoB MEpelaroTes Yepe3 aHanorosble BIXOAbI 0T 0 B mo 10 B i ot 4 MA mo 20 MA
(Tomeko mrs A2G-60), a Takke nudpooit mpotokon Modbus .

OcHOBHBIE TEXHHYECKHE H METPOJIOrHYEeCKHE XapPAKTEPHCTHKH

OcHOBHBIE TEXHHYECKHE U METPOJIOTHYECKHE XapaKTEPHCTHKA TEPMOMETPOB COIPOTHBIIEHHS
npuBeeHbl B Tabmunax 1,2,3,4,5,6u 7.

Tadamua 1
HaumeHnoBanmue 3HaueHHs XapaKTEePHCTHKHU [UIsl_TepMonpeoOpasoBareneii cepun TR
XapaktepucTukd, (TR10-A [R10-B [R10-C |TR10-Df TR10-FTR10-H| TR10-J TR10-L| TR10-0
€/l.U3MEpEHHH
Homep tunosoro | TE60.01 TE60.02|TE60.03 | TE60.04 TE60.06 TE60.08] TE60.10TE60.12] TE61.01
JHCTa
Tun nepeuynoro [1xPt100; 1xPt100; 1xPt10031xPt100; 1xPt100; 2x Pt100
npeobpazosarens |2xPt100 2xPt100; 2xPt100{2xPt100;
Pt1000 Pt1000
Knacc nonmycka AA (-50...250); AA(-50| AA (-50...250); |A(-200..| A(-50..] AA(-50...
(mnanaszon A (-100...450); ...250);| A (-100...450); |.. 600); |...250);|...250);
u3Mmepenuii, °C) B (-200...600) A(-100 | B (-200...600) [B(-200..| B(-50...|A(-100...
...450); ..600); | ...250); ...450);
B(-200 1/3 xnac4 1/3 B(-200...
...500) caB Ki1acca |...600)
npu 0 °C B npu
0°C
HomunansHoe 100 100; 1000 100 100; 100
COIIPOTHBIICHHE 1000
npu 0 °C, Om
TemneparypHbit 3,85:107
K03 buueHT, o,
oc-l
Juanazon -200...600 -200... -200...600 -50... | -200...
H3MEPSEMBIX ...500 ...250 ...600
Temneparyp, °C
[Ipenen momyc-
KaeMo# rorper-
HocTH, °C:
Kiaacc AA +(0,1 +0,0017-|t |)
K1ace A +(0,15 + 0,002-| t |)
Kkiacc B +(0,3 + 0,005/ t )
Cxema 2-X, 3-X 1 4-X IpoBoAHas
BHYTPEHHHX
COEIMHEHH I _
ﬂﬂH}EEPI_PX:___H 01:7511(#- =m0 | or50 |or50 |or50aq mo E60;250; IO 3anpocy
BT d RO HaQTH, MM C gD 5 Y | 3apocy | 110 4000 1o 400 | 3000 | 3ampocy @00

fes RGNy
AncTREHHOW CACTE
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1OW CUCTEM S

Hanmenosanue 3HaveHHUs XapaKTePHCTHKHA Ul _TepMonpeobpasopareneii cepur TR
xapaktepucTuky, TR10-A [TR10-B TR10-C | TR10-D| TR10-FTR10-H [ TR10-J] TR10-L| TR10-0
| CA.M3MEepCHHH
Juamerp 3;6;8 3:6;8;| 3:6;8(3;6;8; (2;3;6; 8 8;11;12; 3.6
[OrpyKaeMoi 9:11; 9: 11:12; 14
YacTH, MM 12; 14 13.7: 14:
15
Marepuan ’ HEpXKa- | HepKaBelollas |Hepika- | Hepxka- | Hepika- | Cr-Ni | 3aBHCHT OT THIa
000JI0UKH, Beromas | craib: 3161, |Beromas (Beromas |Beromiasi | ctaib I'MJIB3E]
TUJIB3bI CTaJb: 1.4571 crans | ctanmb: | ctans | 1.4571
1.4571, 316L,
316 1.4571
Marepuan coen- - ATIOMAHMIA; ATIOMH- | &JIFOMH- | ATIOMH- | &JTIOMH- | AJIIOMH- | AJTFOMH-
HUTEIBHOMH Tro- HEPXK. CTalb; HUM | HHiL; HHIA; HHH; HUH | HHH;
JIOBKH rjiacTMacca HEpXK. |HepXK. |HEepxK. HEPK.
CTajlb, |CTalb, | CTaIb; CTaJb;
IJIACT- |IIJACTHK IL1acT- TTOJTH-
Macca Macca HPOIH-
JIeH
Mogens Bropuy- T15: T12:132; 153 T91.20| TI15; T12: T19; T19; T19;
Horo npeoGpaso- T12; T12; T24; T24; T24;
BaTeI T32; 32 T12; 1312 T12:
T53 T53; T32; T12: T32:
T91.20 | TS3 T32; T53
T53
JomnonuurensHbIe
BBIXOJbI: 4...20 4..20 |4...20 | 4...20, (4...20, |4...20, |4...20,
TOKOBBIH, MA bukcu- KOH(DH- | KoH(DH- |[KOHDH- |KOHH-
poBaH- I'ypu- |I'ypH- |TypH- TYpH-
HBIA pyeMBlii| pye- pye- pye-
JIHa- MBI B [MBIif B |[MEIi B
Ma3oH TML 1.4, T.4.
yepes |4epe3 |depe3
IIK I1K, TTK
bukcu-
pOBaH-
HBIHI
JMana-
30H
HART®_rIp0TOK0ﬂ, HART® KOH(QHUTYpHpYeMBIH dYepes |KoH(H-
U poBoi FOUNDATION™ Fieldbusu| -  mporto- |[IIK, ¢ HART® mporoko- rypH-
PROFIB US® PA KOJI, nom; c FOUNDATION™  [pye-
FOUNDA Fieldbus 1 PROFIBUS® PA |mbrit
TION™ qepes
Fieldbus 1 IIK, ¢
PROFIB HART®
US® PA MnpoTo-
KOJIOM; ¢/
FOUN
ATION™
H PRO
ey FIBUS®
T PA
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HammeHnoBanue 3Hauenus XapaKTepPHCTHKH /Ul TepMOnpeobpasoBareseli cepun TR
xapakrepuctukd, [TR10-A TR10-B TR10-C | TR10-D| TR10-F[TR10-H [ TR10-J] TR10-L[ TR10-0
€/1.H3MEPCHHI
Temmnepatypa ot munyc 40 10 80 1o 80 - | oT MH- | OT ME-
OKpYKaloLIeit Hyc 20 | Hyc 50
cpenl, °C 10 100 | no 85
Crenens neuiesna-| [P00 IP65/1P68 (IP65) | IP65/ | 1P65 (IP65) (TP65;
rO3aIIHTEL (IP65; 1P68) IP68 | (IP65; IP68)
o Ca— (IP65; | IP68)
IP68)
(roJIOBKH)
Cpennuii cpox 10
ciry kOB, JeT
*) mpyrue 3anpocy
Tabauua 2
HaumenoBanue 3HaueHus XapaKTePUCTHKH JUsl_ TepMonpeoOpaszoBaTeneii cepiun TR
XapaKTEePHUCTHKH, TR11-A TR11-C TR12-A TR12-B TR12-M TRI15
€1.U3MEpPEHUH
Homep TunoBoro TE60.13 TE60.14 TE60.16 TE60.17 TE60.15
JHCTa
Tun nepBuyHOTO 1xPt100; 2xPt100 1xPt100;
npeoOpa3oBares 2xPt100;
Pt1000
Knace nonycka AA(0... 150); AA (-50... ... 250); A (-100...
(manazon A (-30...250); A (-100... ... 450); ..450);
u3mepenuii, °C) B (-50...250) B (-200... ... 600) B (-200...
...600)
HomunaneHoe 100 100;
CONPOTHBIICHHE 1000
pu 0 °C, Om
TemnepatypHbiit 3,85:107
K03 dumuent, a,
ol
Juanazox -50...250 -200...600
H3MepSEMBIX
Temneparyp, °C
ITpenen momyckae-
MO ITOrpenIHo-
crtH, °C:xmace AA +(0,1 +0,0017-| t ])
Kimacc A +(0,15 + 0,002 t |)
knacc B +(0,3 + 0,005/ t |)
Bpems tepmuyge- - 10/20 -
CKOM peakiiuu,
tso/ too, €
Cxema BHYTPEH- 2-X, 3-X ¥ 4-X IpoBOIHAs
HUX COCTHHEHHH
Jlnuna norpy:xae- (ot 75 B pa3 10> (300) I10 3a1pocy 80 (nam-
MOH 4acT 10 500) | mapyskHOrO MEHbIIIas)
(BCTaBKH), MM P rRaEa
RSSO (ot 50
HC TRRT 10 500)
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Haumenopanue 3HaYeHHs XapaKTePHCTHKH /Ul _TepMmonpeoOpa3oBaTeliel cepun TR
XapaKTepUCTHKH, TRI11-A TR11-C TR12-A TR12-B TR12-M TRI15
€/I.M3MEepEHUH
Juametp norpy- 3;6:8 |3;6;8;9;10; 3;6;8:3,17; 6,35; 9,53 110 3a1pocy
JKAaeMOH YacTH, MM 15;12; 18
Matepnan HEPKABEIO- | HepiKaBero- | HEPXKABEIOMmAs CTab: 316L,1.4571, 316 | 3aBHCHT OT
0007104KH, T3l | A CTATL: | nag ctams THIIA IAJIB3bI
316L,1.4571
Marepuan coemu- - AFOMUHHM; - ATIOMHMHUN; HEPXK. CTAb | AJIIOMHHUI;
HUTEJIBHOMN TOJI0B- HEPK. CTAlIb, HEPX. CTallb;
i IUTAaCTHK MOJIUIIPOTIH-
JeH
Mogens Bropuy- | T19; T24; T12; T32; T53 ¥ T19;T24; T12; T32; 153; | T19; T24;
HOTO TpeoGpaso- TIF50; TIF52 T12: T3
BaTels T53
JlonoTHUTE IbHBIE
BBIXO/IbI:
TOKOBBIA, MA 4...20 ¥ 4...20, xoHburypupyemsiii|  4...20
B T.4. yepes3 [IK
udpoBoi HART® MIPOTOKOJI, KOHMHI'YPHPYEMBIi gepes HART®
FOUNDATION™ Fieldbus u - IK, ¢ HART® nporoko- MPOTOKOJI,
PROFIB US® PA imom; ¢ FOUNDATION™ FOUNDATION™
Fieldbus 1 PROFIBUS® PA, Fieldbus i
nonesoi mpotokon HART™ proFIB US® PA.
(mogYMHEHHOE yCTpOoiieT-
BO ), TIOJIEBO# TIPOTOKOI
HART® (Benymee
CTPOHICTRO)
Temneparypa ot MuHYyc 40 10 80 ot MuEHYC 50 10 80 -
OKpY2Karolen
cpebl, °C
CTelleHb ILUICRIIA- 1P0O0 IP65/1P68 P00 (IP65)
ro3almuTel 000J10- (IP65;IP68)
YKH (I'OJIOBKH)
Cpennuit cpok 10
CIIykOBI, 1eT
*) Opyrue 3ampocy
Tabanna 3
HaumenoBanue 3HaueHHs XapaKTEePUCTHKHE U1 TepMOIpeoOpasoBaTeeit cepun TR
XapaKTEPUCTHKH, TR20 TR21-A | TR21-B | TR21-C | TR22-A | TR22-B TR25
€d.M3MepeHHu i
Homep tunosoro | TE60.20 | TE60.26 | TE60.27 | TE60.28 | TE60.22 | TE60.23 | TE60.25
JIUCTA
Tun nepsuunoro Pt100 Pt100; Pt1000 1xPt100; 2xPt100 Pt100
npeobpazoBarens
Knacc nonycka A (-50... AA (-50... ... 250); AA (-50...250); A (-50...
(muanazoH w1 30); A (-50... ... 250) A (-50...250); st )
u3mepenwuii, °C) | B (-50... B (-50...250) B (-50...
...150) ...250)
Homunanesnoe 100 100; 1000 100
CONPOTHBIIEHHE

i ?C;t-lo"ﬁﬁ - ...-... —




IIpoodonacenue mabauyor 3

JaueT Ne 10 Bcero sivctoB 18

HaumeHnoBanue 3HaueHHs XapaKTePHCTHKH JUIl TepMONpeobpasoBarteiei cepun TR
XapaKTEePHCTHKH, TR20 TR21-A | TR21-B | TR21-C | TR22-A | TR22-B TR25
€. U3MEepPEHH i
TemneparypHEIi 3.85:10”
K03 uiKeHT, o,
oc-l
Huanazon u3me- | -50...150 -50...250
PAEMBIX TeMIIepa-
Typ JaTYHKaMu
Pt100 wm Pt1000,
°C
[Ipenen nomyckae-
MOl norpentHo-
ctH, °C:knace AA +(0,1 + 0,0017-| t P
Kiacc A (0,15 + 0,002-[ t [)
kracc B +(0,3 + 0,005+ t )
Cxema BHyTpeH- 2-X, 3-x ¥ 4-X nnpoBoHAsA 3-X ¥ 4-X npoBoIHAS
HUX COEIHHEHHH
Bpems repmuye- - 4, MM215 | 32173 3,3/9,7 | 4,7/12,15 3,2/7,3
CKOH peakiuH,
tso/ tog, €
Beicora usmepu- 11;17 |(25,50,75,| (or6 (ot 5 (oT 5 (o9 (71)
TEIBHOI'O 3JIeMEH- 100, 150, | mo 45) 10 55) 1o 200) 1o 30)
Ta (riayouHa 200)
MOTPY’KEHHSs ), MM
Jlnametp usmepu- | 30,5; 50; 3 3 (6:4.,5) 3 3 3
TEJIbHOTO DJIEMEH- 68 (6: 4,5) (4,8) (6;4.5) (4.8)
Ta (THIB3BI), MM
Marepuan - HepK. cTamb 1.4435, 3161 -
000JI04KH, THIIB3bI
Marepuan HEPX. CTallb HEPXK. CTATh
KOpITyca, TOJIOBKH 1.4435
Monens Bropuu- | T19; T12; - T19; T24; T32; T53
HOTro npeobpazo- | T24; T32;
BaTelist T53:T91.10
Jononuutensheie (4...20, 4...20 4...20, 4...20,
BBIXO/IBI: oHbury- KOH(HIypHPYEMEIi, B [HACTpau-
TOKOBBIH, MA HPYEMBIi, T.4. yepes [IK BaeMblii, B
(huKcupo- T.4.
BaHHBIN nporpamm-
IUarna3oH HO
KOH(HTY- . HART" mpotokon,  |[KOH(HIY-
uudpoBoii PHpYEMBIit FOUNDATION™ PUpPYeMBIit
yepe3 1'II§€3 Fieldbus u PROFIB US® [uepes 1'[I§83
¢ HART PA ¢ HART
MIPOTOKO- MIPOTOKO-
J0M; ¢ JIOM; ¢
FOUNDATI FOUNDATI
ON"™Fieldbus ON™Fieldbus
u PROFI u PROFI
BUS® PA BUS” PA
[Torpemtocts +0,25" +])
BBIXOAHOTO
curHana, K

PIM«Kasaxgrarc
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Haumenosanue 3HaueHHsI XapaKTePHCTHKHU ISl TepMolipeoOpasorateneii cepun TR
XapaKTepPHCTHKH, TR20 TR21-A | TR21-B | TR21-C | TR22-A | TR22-B TR25
CII.H3MEPEHUN
Jlnanazon uzmepe- - muH.20, maxc. 300; - -50...250
HHSI TeMIIepaTyphl (ot 0 °C po 150 °C —6asoBas
TEPMOMETpaA C BTO- KOH(HUTYparms)
PHYHBIM Npeobpa-
30BaTelieM U BbI-
XOJIHBIM CHTHAJIOM
4 MA...20 A, K
JlononHHATEIBHAS - +(,1 -
TEMIIepaTypHasi
[OTPENTHOCTh
BBIXOIHOTO
curnana, %/10 K
Macca, xr ot 0,64 ot 0,3 10 2,5 or 0,2 B3aBucu- pt10,14 10
1o 2,1 10 0,9 (6espmoctu ot 0,6 (coen-
COEMHH- [UIHHBI U HHTEILHOU
TEJIbHOH [THaMeTpa [OJIOBKH)
I'OJIOBKH) TpyOBI
Temneparypa 70 (cran- ot muHyc 50 10 85 [IPH BCTPOCHHOM | 3aBHCHT OT
OKpYIKaromie apTHas HC- npeoOpa3oBaresie | COeIHHH-
cpensl, °C rJl'II:ITaTeIII:- Makc. 85 TEIIBHOM’
Hasi TeMIie- T'OJIOBKH,
partypa) Makc.150
JlononHuTenEHAas - +1 #
MTOTPELIHOCTD,
onpezeaeHHas MpH
100 *C, °C
Crenens neiteBia-  IP68 IP67; 1P69; IP69K (IP65) (IP65;
rozamuTel 06010~ |(IP65;1P68) IP68)
YKH (TOJIOBKH)

Cpennwii cpok

CI1yKOBI, JIeT

10

*) +norpeiHocTs H3MepuTensHoro anementa Pt1000;
*¥) + NOrpelIHOCTL BTOPHYHOIO Npeopa3oBaTens.

Tabauna 4
HanmenoBanue 3HauyeHHs XapaKTePUCTHKH [V TepPMOIpeoOpa3oBaTeieil cepun TR
XapakTepucTuku, | TR30-P | TR30-W | TR31-3 | TR31-K TR33 TR34 TR40
€1.M3MepeHu i
Howmep tumosoro TE60.30 TE60.31 TE60.33 | TE60.34 | TE60.40
JIACTA
Tun nepeuuroOro Pt100 Pt100; Pt1000 1xPt100;
npeobpa3oBaTens 2xPt100
Knace nonmycka A (-30... ...250); A(-100...
(zmamaszon B (-50... ... 250) ...450);
u3Mepenuii, °C) B(-200...
...600);
1/3 xnacca
B pu 0 °C
HomunaneHoe 100 100; 1000 100
COMPOTHBIIEHHE
npu 0 °C, Om
TemueparypHbiit 3,85:10”

i—
2 a!_' - 1
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Oxonyanue mabauyol 4

Haumenoanue
XapaKTepPUCTHKH,
€. U3MEPEHHI

3HaueHHs XapaKTePUCTHKHE JUIs_TepMonpeobpasoBareseii cepiud TR

TR30-P| TR30-W

TR31-3

TR31-K TR33

TR34

TR40

Jluanason u3mepse-
MBIX TeMIIEpaTyp
natuukamu Pt100
wm Pt1000, °C

-50...250

-50...250

-200...600

[Ipenen nonyckae-

MOM MOTPEIIHOCTH,

% Ki1acc A
kiacc B

+(0,15 + 0,002/ t |)
+(0.3 + 0,005/ t |

CxeMa BHYTpeHHHX
COCIMHEHH I

2-X, 3-x u 4-X IpoBO/IHAs

Bpems tepmuye-
CKOI1 peakiiuu,
tso/ tog, ©

5/10

Jlnina u3Mepurens-
HOT'0 3JIeMeHTa(TTy-
OuHa morpyKeHus),
MM

ot 25 mo 500

(ot 50 1o 400)

(o
3armpocy)

Juamerp uzmepu-
TEJIBHOTO 3JIEMEHTA
(THIB3BI), MM

3:6:8

3:6

2; 3;6; 8

Marepuan
000JI0YKH, THIIB3BI

Hep:kaseromas

Cr-Ni

CTallb

Marepuan kopoyca

cranb: 1.4571 (316Ti)

Hepx. cTtans

ToxoBBIH BBIXO/I,
MA

4...20

[lorpeusocts
BBIXOJHOT'O
curHana, K

- +1 9% +

0,1 K-mns

JHMarasoHa
<50K

+0,257

Juanazon u3mepe-
HHS TEMIIEPATyphl
TepMOMETpA C BTO-
PUYHBIM IIpeoOpa-
30BaTEJIEM H BEI-
XO0JI CHrHajoM 4 MA
.20 MAL K

MHH.20, makc. 300;

(ot 0 °C 1o 150 °C —6azoBast KoHpHUrypars)

JlononuurenbpHas
TEMIIepaTypHasi
HOTPENIHOCTh
BBIXO{HOTO
curHana, %/10 K

+0,1

Macca, kr

ot 0,2 10 0,7

Temnepatypa oxpy-
xaromei cpeast, °C

-40...125| -40...85

-50/-40/-20...80/85

-50/-40...85

3aBHCHT OT

HomnonuuTepHas
HNOTPEITHOCT,

OIpe/IeJICHHAS TIPH
100 °C, °C

+1

CTeneHs nbLIeRIa-
rO3aIUThI

IP65; IP67

IP67; IP69; IP69K

1P67;
IP69K

IP67; IP69;
IP69K

IP65; IP67

Cpennuii cpok

10

i

e
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Tabauna 5
HaumenoBanmne 3HayeHHs XapaKTePUCTHKH JUIsl TepMONpeoOpasoBaTesieh cepun TR
XapakTepucTHkd, | TR50- [TRS3 |TR55 |TR60-A[TR60-B| TR75 [TRS81 TR95-| TRO9S5-
en.usmepenuii  |-O/P/Q/T] _ A-B B-B
Howmep tunmosoro |TE60.50({TE60.53|TE60.55 TE60.60 TE60.75|TE60.81 TE70.01
JIHCTA
Tun nepsuyHOrO I1xPt100; 2xPt100 Pt1000 1xPt100; 2xPt100
npeobpazoBaresist
Knace nomycka | AA(-50 AA(-50 |A(-50...] A(-40...80); - A(-50...|A(-100...450);
(mmanaszoH ...250); |...250); | ..-450); B(-40...80); ...250); | B(-200...600)
H3Mepenuid, °C) A(-100 | A(-100 B(-50...| 1/3 xnacca B B(-50...
. | ...450); npu 0 °C ...250)
...450); | ...400); i3 grsed
B(-200 [B(-200 | ., B
600) .400) MpH 0 °C
HomunansHoe 100 1000 100
COIPOTHBIICHHE
npu 0 °C, Om
TemneparypHsbrii 3.85-107 - 3,85:10™
Ko3hdunuenr, o,
oc-l
Jluanaszon -200... | -200... | -50... -40...80 -40... | -50... -200...600
H3MEPSAEMBIX ...600 | ...400 | ...450 ...450 | ...250
TEMIIepaTyp
naryukamu Pt100
wim Pt1000, °C
IIpenen gomyckae- Ki1ace AA: (0,1 +0,0017-t]) +0,5 % [Kmace A:+(0,15+0,002[t])
MOH IOTpENIHo- knace A: +(0,15 + 0,002 t l) en.mi. Kiace B: £(0,3+ 0,005-(t |)
ctH, °C kaace B: £(0.3 + 0,005/ t |) paspsiia
Cxema 2-X, 3-X ¥ 4-X npoBOHAS - 2-X, 3-x ¥ 4-X npoBoIHAN
BHYTPEHHHX
CO€/IHHEHUH
Jlnuna uzmepu- no 10 [ {65; 75; 60 50;100; 500; maxkc.40000
TEIBHOrO 3jIeMen- | 3alIpocy 80; 85; 150 710; (maxc.10000)
105;125; 1000;
Ta (rayOuna 230; 1400
TTOTPYSKEHUS ), MM 250) 2000
Huamerp usmepu-| 3:6 6; 8 (6: 8) 6 2: 3 (22 15) (38...60);
TETBHOTO JJIeMeH- 6; (20...45)
Ta (THIB3bI), MM
Marepuan Hep’KaBeroIas cTallb HEpIJKaBEIOIAs | HEPXKAaBEIOIAs | Hep)KaBerolas
000JI0YKH, THIIb3bI cranb: 1.4571 cTaip crains: 316; 316L;
1.4571 (316T1)
Marepuan - ILUTACTHK; IUTaCTHK; HepXKa-| amo- | HepXKaBerlas
KOpITyca, IrOJIOBKH ATIOMH- ATIOMHHHUI BelOINas, MUHHHK | cTaub: 1.4571;
HHI; CTaIb 316L
HepxKa-
BEIOIIAst
cTanb
Mogens BTOpHY- - T19; T19; T12; T24; - [T19; T12; -
HOTO Ipeodpazo- 112 132053 124,132
BaTes T24; T53:T91
T32;T53
T91.10
T91.20

g | wr - doud- It 415
I«RAISXC T bR

RMETI
WIS |
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[ PreKasaycTaneanin dhoe
] FlIHERA3aGUCTAHCKY i

Haumenosanue 3Ha4YeHHs XapaKTepPUCTHKH JUls_TepMonpeobpasoBatereil cepun TR
Xapaktepuctuks, | TR50- | TR53 |TRS55 TR60-A| TR60-B | TR75 | TR81 TR95-| TR95-
ea.u3mepenuit  |-O/P/Q/T A-B B-B
JlomonmHuTEIbHEIE 4...20, 4...20, 4...20,
BBIXO/IBI: KOHQHry- HaCTpauBaeMsblii, Bl -  [KOH(Ury- -
TOKOBBIH, MA - pupye- | T.4. yepes [1K pupye-
MBI, B MBIH, B
T.4. yepe3 T.4. Yepes
IIK; I1K;
pukcupo- (buxcupo-
BaHHBIN BaHHbIN
TMana3oH JHAna3oH
KOH(HUTYpHpYEMEBIi Yepe3 - |[KoH(wury- -
UG poBoit - K, ¢ HART® IIPOTOKO- pupye-
10M; c FOUNDATION™Fieldbus MBI
u PROFI BUS® PA yepes
11K, ¢
HART®
[IPOTOKO-
JIOM; ¢
FOUNDA
TION™Fiel
dbus 1
PROFI
BUS® PA
Macca, kr - 0.4 1,0 -
Temneparypa ok- [B3asu- | -50... | --40... -40...80 -20... | B 3aBHCHMOCTH OT TEMIIE-
pyaromiei cpeasl,jcumoc- | ...200 | ...85 «+: 00 paTypsl KOMIIOHEHTOB
°C TH OT
TeMIle-
paTypsl
KOMIIO-
HEHTOB
Crenens neiieBna- 1P63; - (IP54; IP65 P20 IP65 IP65 1P65; IP67
rosamuTel obono-| IP67 IP65) (IP53/
4KH (rOJIOBKH) 1P65)
Cpennuii cpok 10
CITYKOEIL, et
Tabauna 6
HaumenoBaumne 3Ha4YeHHs XapaKTePUCTHKHA UL TepMONpeobpasoBaTeliell cepun TF
XapaKTEePHUCTHKH, TF35 TF37 TF40 TF41 TF43 TF44 TF45 | TF-LCD
€. M3MepeHHit
Homep tunosoro | TE67.10 | TE67.12 | TE67.16 | TE67.17 | TE67.13 | TE67.14 | TE67.15 | TES5.01
JHcTa
Tun neperunoro | IxNTC | 1xNTC IxXNTC IXNTC | IxNTC | IxNTC -
npeobpasosarens | 1xPt100 | 1xPt100 1xPt100 1xPt100 | 1xPt100 | 1xPt100
1xPt1000| 1xPt1000 1xPt1000 1xPt1000 | 1xPt1000| 1xPt1000
Nil000 | Nil000 KTY Ni1000
KTY KTY KTY
2xPt100
2xPt1000
2xNi1000
Knacc nonycka kinace B mus Pt100 u Pt1000 -
knacc C s Nil000




—————
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HaumeHoBanue 3Ha4YeHHs XapaKTepPUCTUKHU sl TepMomnpeobpasoparencii cepun TF
XapaKTePUCTHKH, TF35 TF37 TF40 TF41 TF43 TF44 TF45 | TF- LCD
€. U3MEPEHHU I
Huanazon usme-
TEMIIepa-
rop oC: P10 |-30-::3001-50...260|-50...200|-40...100 -50...200-50...400
P Pt1000 -50...300({-50...260{-50...200[-40...100 -5(205 -50...200{-50...400 -3359)9
Ni1000 |-39---200-50...250]-30...130 - - -50...400 0...8,0;,
NIC |-40...130{-30...130 - -30...100 -30...130 0...120
KTY [.50...150[-50...150] - - -50...150
IIpenen nonyckae-
MOH IOTpelIHO-
ctu, °C: Pt100 m +1 ¥
Pt1000 +(0,3 + 0,005+ t |y
- +(0,6 +
Ni1000 +(0,6 + 0,01/ t ]) 0,01/t
NTC. % +5 *1 15
Cxema 2-X IpoBoOIHAas 2-xué4-x| 2-x |2-x,3-xm -
BHYTPEHHHX npo- | MpoBOA- | 4-X mpo-
COeMHEHU BOJIHAS Has BO/IHAsI
Bpems tepmuye- 2,2/6 |3aBHCHT OT - sapucur ot| 2,7/7; -
CKO#f peaxiuy, (MaTyHB);| KOMIOHeH- Komrioner | 2,2/6;
t50/ tgp, C 2,5/6,5 TOB TOB 2,0/5
(Hepix.
CTajlb)
HoMuHanpHOE
COIPOTHBJIEHHE,
Om:
Pt100 100 100 100 100 100 100 100 -
Pt1000 | 1000 1000 1000 1000 1000 1000 1000
Nil000 | 1000 1000 1000 - - - 1000
NTC 2500; | 10000 - 5000 10000 2700 2500
10000 | 5000 . 10000 5000 | 10000
10000
Jlmina norpy- 28:30:40;| 20;30; | 50;100; 30 50;100 35 50 24
KaeMoi yactu, mM| 50;60:65 | 40;50;60| 150:200
Juamerp 7.5.6;5;| 6;8/4 6 6 6 6 6:5: 4 5
Morpy:KaemMoi -
YacTH, MM
Marepuan JaTyHb; | NaTyHb; | XPOM. | HEPX. | HEpK. |aIOMHHH| HepK. | muacTHk
000J104KH, HEPK. | HEpK. | JaTyHb; | CTalb cTank cTab
THJIb3BI CTalb CTallb Hepxk. | 1.4571 1.4571
1.4571 cTa b
1.4571
Temneparypa ok- | -40... [-20/-50...(-40...100(-30/-40...[-50...105| B 3aBHcHMoOcTH T |-30/-60_.
pyxarowes cpensl,| ...100/ | ...105/ ...100 TEMIIepaTyphl ...60
°C 140/150 | 200/260 KOMITOHEHTOB
Crenens neuieBna- P66/ IP65; IP65 P68 P65 P68
TO3aIIUTEI IP67 [IP66/IP67

Cpenunit cpok

CITYXOBI, 1eT

10

PI'M«Kazaxetar
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Tabauua 7
HamMeHOBaHMe XapaKTepUCTHKH, 3HayeHHs XapaKTePHCTHKH Ul TepMoTnpeobpa3oBaTeneit
€/1.u3MepeHui cepun A2G
A2G60 A2G70

Homep tunosoro nucra TE62.90 TE62.91
Tun nepuunOro nmpeodpaszosaress Pt1000; Ni1000 -
JlnanasoH u3MepsieMbix Temnepatyp, °C -50...250 0...50
IIpenen nonmyckaeMoi MOrpPelIHOCTH %] (£0.5)
TeMnepatypsl, % (°C)

Cxema BHYTPEHHHX COEIMHEHHH 2-X, 3-x, 4-x npoBoaHas -
HomuHansHOe conpoTuienne, Om 1000 -
JlnanazoH u3aMepeHHs BIaKHOCTH, % - 0...90
IIpenen nonyckaemoii morpemHOCTH - +4
BIQXHOCTH, %

JlmiHa morpyxeHus, MM 192 183
JIHaMeTp H3MEPHUTEIBHOTO IEMEHTA, MM 7 12
Marepuasn 000109KH, IHIIb3bI Hepx. ctanb 1.4571 njacTMacca
Marepuan kopnyca, roJI0BKH - miacTMacca
DNEeKTPHYECKHH BEIXOI;

TOKa, MA 4...20

Hanpspkenus, B 0...10 0...10
Temneparypa okpysxkaromeii cpeast, °C -35/50...70/90/160/260 -20...70
BrakHOCTh OKpy:Karomeil cpenst, % - 0.:.95
CreneHsb MBIIEB/IAr03aIuThL 1P65 1P20
Cpeuuii Cpok cirysx0Bbl, J1eT 10

3HaK yTBepKIeHHS THIA CPEICTB H3MEpeHH

3HaK yTBEPXKICHHS THIIA HAHOCHTCS Ha 3KCILTYaTallHOHHYIO JOKYMEHTAIIHIO.
KommiekTHOCTH
KoMI1eKTHOCTE TepMOMETPOB COMPOTHBIEHHUS npejacrapieHa B Tabmune 8.
Tabanua 8
HaumeHOBaHue OG6o3Ha4yeHne MOIETH KommuectBo | [Tpumeuanue

Tepmomerp TR10-A; TR10-B; TR10-C; TR10-D; TR10- F; TR10-H; 1 1T, 110 3aKa3y
conporupnenus | IR10-J; TR10-L; TR10- 0; TR11-A; TR11 -C; TR12-A;

TR12-B; TR12- M TR15; TR20; TR21-A; TR21-B

TR21 C TR22-A; TR22-B TR25 TR30- P TR30- W

TR31-3; TR31-K; TR33; TR34 TR40 TRSO 0

TR50-P; TR50- Q TR50- T TR53 TRS55; TR60-A;

TR60- B TR75; TR81; TR95 A- B TR95-B B; TF35;

TF37; TF40 TF41 TF43 TF44; TF4S TF- LCD

A2(}60 A2G70
Bropuunsrii T91.10; T12; T32; T53; T19; T91.20; T24; TIF50; T31; 1 mr. 110 3aKa3zy
npeobpaszosarens [I1F50; T15; T91
TEMIIEPATYPEI
Texuuueckas TE60.01;TE60.02;TE60.03;TE60.04; TE60.06; TE60.08; 1 mT. 10 3aKaszy
JOKYMEHTAIIHS TE60.10:TE60.12;TE61.01;TE60.20; TE60.26; TE60.27;
(TumoBoi ;uet)  |TE60.28;TE60.22; TE60.23; TE60.25; TE60.30; TE60.31;

TE60.33;TE60.34;TE60.40; TE60.50; TE60.53; TE60.55:

TE60.60;TE60.75;TE60.81; TE70.01; TE67.10; TE67.12;

—— [TE67.16;TE67.17,TE67.13;TE67.14; TE67. 15 TESS. 01
‘,‘TE62 90; TE62. 91
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IloBepka

I[Tosepka Tepmomerpos comporusienns cepuit TR, TF u A2G, [IPOM3BOJICTBA (hHUPMEI
«Wika Alexander Wiegand SE & Co. KG», TepManns, oCymecTBAsfeTcS B COOTBETCTBHH C
I'OCT 8.461-2009 «I"CU. TepmonpeoGpasosarein cONPOTHRISHHS H3 ILIATHHBL, MEIH M HHUKEIIS,
MeroaMKka nOBEpKH».

OcHOBHBIE CPeICTBA IIOBEPKH:

~TEPMOMETD CONPOTHBIICHHUS IIATHHOBBIA HU3KOTEMIepaTypHbIH KancyabHbi Tuna TCITH,
2-ro paspsza, ¢ THamNa3oHOM TemIepatyp ot Munyc 259,35 °C xo 100 °C;

-3TaJOHHbIH NIATHHOBBIA TepMoMeTp conporusienus [1TC-10, 1-ro paspsana, ¢ guanazonom
u3MepeHus remneparypsl ot 273,15 K 1o 692, 68 K;

-TepMoIIpeodpa3oBaTeb  TePMOIIEKTPHUECKHH  IIaTHHOPOMMii-IiaTuHOBEI 110 ¢
AnanazoHoM u3MepeHHH Temmneparypsl ot 300 °C o 600 °C, 1-ro paspsna;

-npeoOpaszosaresns curaanos TC u TIT « TEPKOH »;

-MHOTOQYHKUMOHATbHEI KamuOpatop MCX-II-R, xrt. mo Toky 0,01 B juamasome
m3Mepernit ot 0 MA 10 52 MA, KI.T. o Hanpskeruo 0,01 B juanasone u3Mmepenuii ot 0 B 1o
60 B, nuanasonbl u3MepeHHs TeMmieparypsl oT MEHYc 200 °C mo 2495 °C ¢ MOTPEIIHOCTSIMH B
auanasone ot £ 0,1 °C go + 0,5 °C.

MexnoBepouHslii HHTEpBai 2 roja.
HopmaTHBHBIE H TEXHHYECKHE TOKYMEHTBI
I'OCT 6651-2009 «TepmonpeoOpa3oBaTe COMPOTHRICHHS M3 ILIATHHBI, METH H HHKEIS.
Obmme TexHuYeCKHe TPeGOBAHMA H METObI HCTIBITAHMI» M TEXHHUECKAs JOKYMEHTAIHS (bupMBI-
M3TOTOBHTEIIS: THIIOBBIE JIMCTBI HA KaXIYI0 KOHKPETHYIO MOJENb TEPMOMETPA CONpPOTHBICHHS

cepuii TR, TF m A2G, mpomssonctsa ¢pupmer «Wika Alexander Wiegand SE & Co. KGv,
I'epmanus, yxasansl B Tabmunax 1, 2,3,4,5,6,u 7.

3akiaoueHue

Tepmomerper comporuBnenus cepuit TR, TF u A2G, npousBojacTBa ¢pupmer «Wika
Alexander Wiegand SE & Co. KG», I'epmanus, cooTBeTCTBYIOT TpeboBanusM ['OCT 6651 u
TEXHHYECKOH JOKYMEHTAlMH (PUPMBI-H3rOTOBHTEIS.

IlponsBoauTens
®upma «Wika Alexander Wiegand SE & Co. KG», I'epmanus.
TeppuropnaibHOe MeCTO PACIIOJIOKEHHS TIPOH3BOACTBA

AJIpec ¥ TEPPUTOPHATTHHOE MECTO PACIIONOKEHHS TPOH3BOICTBA:
Alexander —~Wiegand-Strasse 30. 63911 Klingenberg/Germany.
Phone: (+49) 93 72/132-0, Fax: (+49) 93 72/132-406.

r— e
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Hmnoprep

TOO «BHUKA Kasaxcran», Pecny6imka Kazaxcras,
050050, r. Anmarel, mp. PaiieivGeka, 169.
Ten.: +7 (727) 2330848(49), dake: +7 (727) 789905

Jupextop

TOO «BUKA Kazaxcran» C.C. ApbiHOBa

['eHepansHEBIIT
mupekrop PI'TI «KasMEMetrp»




