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KabenbHble Tepmonapbl
Mopenb TC40

NMpumeHeHuns

B [1na HenocpeaCcTBEHHOM YCTaHOBKM B npoLecc
B MalmHOCTpOeHue, CTaHKn

® [lsuratenn

B [TogwmvnHMKM

B Tpy6onpoBofbl, pesepsyapsl

Ocob6eHHOoCTHN

B [lnanasoHbl namepenuii ot 0 °C go 1200 °C

B BcTaBHble UnNun BKpydMBaemMble Npy NOMOLLM
ONUUOHAsIbHOro Pe3b60OBOr0 NPUCOEANHEHUSA

B Marepuansl nsonaumm kabens: NMBX, CUANKOH, Teflon®
NN CTEKITOBOMIOKHO

B BapbiBO3alUmLLEHHbIE UCMONHEHUA EX-i, Ex-n 1
NAMUR NE24

B Bbicokas MexaHuyeckas NpoYHOCTb

OnucaHue

KabenbHble TepMonapbl UMET METaNNMYECKNE HAKOHEYHMKN
(Lynbl), B KOTOPbIX PACMONOXEH YyBCTBUTENbHbIN SNEMEHT,
N NPUMEHSAIOTCA AN HEeNnoCcpenCcTBEHHOW YCTAaHOBKM B
BbICBEPJIEHHbIE MOA4 HMX OTBEPCTWS B AeTanax MalluH
N MexaHM3MoB unu B npouecc. N3amepaemas cpega
He JO/mKHa 6bITb XMMUYECKN arpecCMBHON UMM UMETb
abpasuBHble cocTasnsowme. [Ans yCTaHOBKU B 3aLUUTHYIO
rMNb3y MOXeT OblTb NPeayCcMOTPeHa KOHCTPYKUUSA C
NOAMNPYXMHEHHbIM KOMMPECCUOHHbLIM NEPEXOAHNKOM, TakUM
o6pas3om o6ecneymBaeTcs MIOTHOE MpwXXaTtue CEHCOPHOM
4acTu C PaCnoNOXEHHbIM B HEW HyBCTBUTESIbHbIM 3/IEMEHTOM
K OHY MMNb3bl, U B TO Xe BPEMS He CO34aeTCs NOTeHLManbHO
OMacHOro NPUIIOXKEHNs1 CUJbl K CEHCOPHON HacTu.

TemnepaTtypa

AneKkTpoHukKa

Ka6enbHble Tepmonapsbi, mogens TC40

B ctaHgapTHOM ucnonHeHuu KabenbHble TepMonapbl He
MMEIOT pe3bbbl AN npucoegnHeHns K npoueccy. Pesb6oBble
COefMHEHVA, Takne, Kak rankm u nepexofHnKM BO3MOXHbI
OMLMOHASIBHO.

[Ona npyMeHeHUs BO B3PbIBOOMNACHbLIX 30HaX MMEKTCH
B3pbIBO3aLLMLLEHHbIe ncronHeHus. TC40 nmeet cepTudhmkar
TUMNOBbLIX UCMbITAHUN ,cO6CTBEHHass 6e30MacHOCTb, B
cooTBeTCcTBMM C gupektmeon 94/9/EG (ATEX) ons rasoB u
nbIN.

Takxe BO3MOXHa AeKnapaLms NpoV3BOANTENA B COOTBETCTBUM
¢ NAMUR NE24.



YyBCTBUTENbHbIW 3N1IEMEHT

Tun E

Tun MakcumanbHasi pa6oyas Temneparypa Knacc [Anana3soH usmepenuin lNpepensi NOrpeLLHOCTU
K (NiCr-Ni) 1200 °C DIN EN 60 584 yactb 2
J (Fe-CuNi) 800 °C 1 -40°C ...4375°C =1.5°C
E (NiCr-CuNi) 800 °C 1 +375°C... +800°C  +0.0040- |t "
T (Cu-CuNi) 400 °C 2 -40°C...+333°C +25°C
N (NiCrSi-NiSi) [1200 °C 2 +333°C... 4900 °C__ +0.0075-1t|"
Ona Tepmonapsbl Tvna K cyLlecTByeT puck HECOOTBETCTBUSA Type T

xapakTepuctukm B gmanasoHe 850 °C ... 950 °C. Ecnu
pa6oyas namepsiemasi TemnepaTypa HaxoOuTcs B 3TOM
avanasoHe, pekoMeHayeTcsl Ucrnonb3oBaTh Tepmonapy
Tvna N.

[nana3oH npuMeHeHUs 3TUX Tepmonap OrpaHMyYnBaeTCs
MakKcumManbHO [JOMNYyCTUMOW TemnepaTypowh Ans
YyBCTBUTENIbHOTO 3NeMeHTa, a Takxe ANns matepuana
3aLUMTHOM Mnb3bl

MepeyncneHHble TUMNbI YYBCTBUTEJIbHbIX 3JIEMEHTOB
BO3MOXHbl Kak B OAWMHAPHOM, TakK U B ABOWHOM
WCMOJSTHEHWM.

TepmMonapbl NMPOM3BOASATCA C He3a3eMJIeHHOW
(M3011MPOBaHHO) N3MEPUTESIBHON TOHKOM (paboymm cnaem),
€CIn Opyroe He ykasaHo B crneumgukaumm 3akasa.

Mpepensl norpewHocTn
Mpepenbl NorpewHoOCcT TepMonap HOPMUPOBaHbI AJis
TemnepaTypbl CBOOOLHbIX KOHLOB (xonogHoro cnas) 0 °C.

Tun K
Knacc Nvana3oH uamepennit lMpenenbl NOrpeLIHOCTH MorpeLLHOCTM Npu onpeaeneHHbIX Temnepatypax (°C) ans

Tepmonap Tunos Kun J
DIN EN 60 584 yacTb 2 P P
1 -40°C ... +375°C +=1.5°C
1 +375°C...+1000°C +0.0040-|t|" Temnepatypa [lpeaensi norpewwxocty no DIN EN 60 584, yacTtb 2
2 -40°C ... +333°C +25°C Knace 1 Knace 2
2 +333°C...+1200°C  +0.0075-1t|" °c °c
ISA (ANSI) MC96.1-1982 - o P

+ +

CTaH[apTHbIV 0°C ..+1250°C +22°Cunm? +0.75 % = ==
CneumanbHbIii 0°C..+1250°C +1.1°Cum? +0.4 % 100 15 +2.5

200 +1.5 £ 205
Tun J 300 +1.5 +25

. 400 +1.6 +3
Knacc [vana3oH namepenunit lNpepensi NorpewHOCTN 500 40 +375
DIN EN 60 584 yacTb 2 600 +2.4 +45
1 -40 °C ...+375 °C +15°C - 700 +28 +5.25
; +3:g g +;gg g + (2).2020 <t 800 +30 +6
-40 °C ...+333 ° +25°

900 +3.6 +6.75
2 +333°C..+750°C _ +0.0075- | t|" = *
ISA (ANSI) MC96.1-1982 1000 4 £7.5
CTaH[{apTHbIN 0°C..+750°C +22°Cum?2 +0.75 % 1100 +4.4 +8.25
CneuuanbHbIi 0°C..+750°C +1.1°Cunm? +0.4% 1200 +4.8 +9

Knacc [nana3oH namepenun lMpepenbl NorpewHoOCTU

DIN EN 60 584 yacTtb 2

1 -40°C ..+125°C =0.5°C
1 +125°C...+350°C  +0.0040-[t|"
2 -40°C ...+133°C  +1.0°C

2 +133°C...+350°C  +0.0075[t|"
Type N

Knacc [Ouana3oH namepenuii lMpepenbi NOrpewHOCTN

DIN EN 60 584 yacTtb 2

1 -40°C... +375°C +1.5°C

1 +375°C...+1000°C  +0.0040-t|"
2 -40°C ... +333°C =*=25°C

2 +333°C...+1200°C _ +0.0075-[t|"
1) 1t n3amepsemas Temnepatypa, °C, 6e3 y4yeTta 3Haka

2) B 3aBMCKMMOCTU OT TOrO, YTO GOsbLUE




McnonHeHus ceHCoOpHOM YacTu

N3onupoBaHHbIN pabounii cnaii Hewn3onupoBanHbIi paboumii cnai

Tepmonapa paboyuii cnai  Tepmonapa paboyui cnav
| |- | N
| | i
N )
T* - — f* *} —— — == f
N

o60s104Ka o6os04Ka

Mpv n3MepeHusx TemnepaTypbl TBEPAbIX Tes, AuameTp
OTBEPCTUSI MOA LUyN AOMXeH 6biTb 60MbLUe Hapy>XHOro
LOMameTpa CEeHCOPHON YacT MakCUMyM Ha 1 MM.

JaHHble TepMonapbl pa3gendaoTcd Ha AgBe rpynnbl no
UCNOJIHEeHUIO CeHCOpHOﬁ yacTtu:

E WcnonHeHue c 3alUTHON 060J7104KOM
MopBopawmMe npoBoda M YyBCTBUTENbHbIN 9NEMEHT
3anpeccoBaHbl B MOPOLLIKOBYHO MUHEPaTIbHYI0 KepaMUYecKyto
naonauyuto. CeHCOpHaﬂ 4acTb, B KOTOpOIZ pacnonoxeH
l-lyBCTBl/ITeﬂI:HI:IIZ 3N1eMeHT, nomMeluleHa B CTaJibHYIO
3alnTHYIO OﬁOJ‘IO‘-IKy. Henocpep,CTBeHHoe coeanHeHue
HyBCTBUTENBHOIO 3fieMeHTa C nogsoadLliMMmy nposogamm
no3BosideT ncnonb3oBatb TepMoOMeTp And UnamMmepeHuqd
BbICOKMX Temrneparyp.

Bnaropgapsi rmékocTV 1 ManbiM pa3amepamM CEHCOPHOM HacTu
TEPMOMETP MOXHO NPUMEHSATb B TPYAHOLOCTYMHbIX MecTax
M B MecTax C OrpaHnyeHHbIM CBOGOLHLIM NMPOCTPAHCTBOM.
CeHcopHas 4acTb (3a MCKIIIOYEHMEM KOHYMKA, B KOTOPOM
HaxoamTCa YyBCTBUTENbHbINA 3NIEMEHT, U 30HbI COEANHEHUS
C rMHKnm Kabenem) MoXeT ObITb CorHyTa. Pagmyc narmnba He
OOMKEH 6bITb MEHbLLE TPEX AUAMETPOB CEHCOPHOWM YacTu.

Hapy>HbIi AauameTp 060104KM:
0,5 Mm

1,0 Mm

1,5 MM

3,0 MM

4,5 MM

6,0 MM

8,0 MM

Apyrve no 3anpocy

MpumeyaHwue:

B 3aBMCMMOCTM OT yCNoBUIA MPUMEHEHNST HEOBXOAMMO
y4nTbiBaTb MOKOCTL CEHCOPHOW YacTu, OCOGEHHO ecnu
NPUCYTCTBYET OBWXEHUE U3MepsemMor cpedbl U apyrue
AVHaMn4eckKne BO3LeNCTBUS.

VcnonHeHns, B KOTOPbIX COEANHUTENBbHLIA NepexofHuK He
pacrornoxeH HernocpeACcTBEHHO BOMN3M OT MecTa CoeIMHeHNs
kaberns ¢ MeTanIM4ecKon YacTbio, ABMAOTCA KPUTUHECKUMN
B Cfly4ae Hanu4us B BUOpaLMi Unn pyrux konebaTesnbHbIX
AVHaMW4YeCKMX NPOLEeCcCcoB.

MaTtepuanbi 0605104KH

® Ni-cnnas 2.4816 (ViHkoHenb 600)
- po 1200 °C (cpepa - BO3ayX)
- CTaHaapTHbI MaTepuan ans npuMeHEHNI, TPEOYHOLLIMX
0CO60M KOPPO3MOHHOWM MPOYHOCTM NPU BO3LENCTBUM
BbICOKOW TemnepaTypbl, CTONKOCTU K KOPPO3NOHHOMY
pacTpeCcKMBaHMIO U K TOYEYHON KOPPO3UM, Bbi3bIBAEMOM
cpejamu, cogep>xaLlummm xXiop
- YCTOM4YMB K KOPPO3WM, BbI3bIBAEMON aMMUAKOM Mpu
pasnMyHbIX TeMNepaTypax U KOHLEHTPaLMAX
- YCTOM4MB K rafnioreHam, Xsiopy, XnopucTomy Bogopoay

B HepxaBetowas ctasnb
- [o 850 °C (cpepa - Bo3ayX)
- XopoLLlasi yCTOMYMBOCTb K arpecCuBHbIM cpefam, napam
1 ra3oo6pasHbiM MPOAYKTaM CropaHust XMMUYECKNX cpeq

B [Ipyruve no 3anpocy

B McnonHeHne € XXeCTKOW TpybKon
B OaHHOM UCMONIHEHUNN CeHCOopHasd 4YacCcTb nNomMelleHa B

XECTKYIO TPYOKY M HE MOXET CrmbaTtbCs.

Mogsopsawmi Kabenb B AaHHOM Crlyyae MpoXogwuT BMOTb
[0 YyBCTBUTENIBHOrO 3fIEMEHTA, MO3TOMY TemnepaTtypa
NPUMEHEHUSI OrpaHuYeHa [oMycTUMON TeMnepaTypon ans
n3onsaumm nogsoasLlero kadens (CM. Ha cTpanuue 4).

HapyxHbIi guameTp TPyO6KM:
4,0 Mm

4,5 Mm

6,0 Mm

8,0 Mm

Opyrve no sanpocy



CoepguHeHue Kabens ¢ meTannnM4eckoun
YacTblo

MecTo nepexopa rmékoro Kabens K MeTasfIM4eckon Yyactu
noMeLLaeTcs B ONMETKY WM NOKPbIBAETCH N3ONMALMOHHBIM
mMarepuvasnom. 3Ta 4acTb He JOSKHA NOrpy>XXaTbCs B MpoLecc
v noaseprarbecs crmbéanHmio n nsnomam. Ha Heh HeBO3MOXHa
yCTaHOBKa HUKaKuX pe3b60BbIX NMPUCNOCOBIEHNN
(nepexopgHUKOB, raek) ona NPUCOEAMHEHUS K MpoLeccy.
Pa3mepbl 1 UCNonMHeHWe JaHHOM 4acTu B OCHOBHOM 3aBUCUT
OT UCMOSHEHUI Kabensa n MeTannM4yeckom 4acTu, a Takxe
OT TpeboBaHUM K NAOTHOCTU U FEPMETUYHOCTU LAHHOIO
coefVHeHus.

T - pnvHa coeanHeHns kabenst ¢ MeTanIM4eckor YacTbio

[OnameTp Lyna T, MM @ NOKPbLITUSA, MM

@ wyna = @ NoKpbITUS = paBeH guametpy Luyna
(250,5...f1,5 MM 45 6

o6xartblii Ha Kabene

@6 MM 5 45 7

obxaTbI Ha Kabene

G8um 45 10

0o6XaTbli Ha kabene

WcnonHeHne noasoasuiero kaéens

[ns pasnuyHbIX YCOoBUIM NPYMEHEHUsS1 BO3MOXHbI PasfinyHble
NUCMONHeHUs Kabens no M30MALMOHHLIM MaTepuanam.
B0O3MOXHbI pasnunyHble Budbl MPUCOEANHEHWIA, B TOM YuCTe
C OMUMOHASIbHBLIM LLITEKEPOM U KOHTPLUTEKEPOM.

MoaBoasAwMIA Kabenb (cTaHpapT)

B Tepmonapa pacrnosnioxeHa B CEHCOPHOMN 4acTu

B [lonepe4Hoe ceveHve: MuHUMYyM 0,22 MM?2

B Konu4yecTtBo TepMonap: B 3aBUCUMOCTU OT CXEMBI

B Martepuan nsonaumu: NBX, CUNNKOH, Teflon® unm
CTEKINOBOSIOKHO

B ApmuposaHue (onuus)

HdonycTtumas Temnepatypa NnpuMeHeHus

B Mopsoasilumii Kabenb U n3onauus

MakcumanbHasa TemnepaTtypa BOo3gencTByOLWasa Ha
nogBoaLMN Kabernb He OOMKHA NpeBbIWaTtb JOMyCTUMOM
ona kaxpgoro supga maonaumn. Cam 4yBCTBUTENbHbIN
3MEMEHT MOXET NOABEpraTbCs BO3NENCTBUIO 60MEE BbICOKMX
Temnepartyp.

Honyctumasi TemnepaTypa ans M3onsaumm noaBoasLLnx
Kabenen:

MNBX -20 ... 4100 °C
CunukoH -50 ... 4200 °C
Teflon® -50 ... +250 °C
CteknoBonokHo  -50 ... +400 °C

B MecTo nepexopfa kabens K MeTanIM4eCKON YacTun
JonycTumasa TemnepaTtypa NpuUMeHeHuUs ONna 3Toro
COedVHEHUs1 OrpaHN4YMBaETCA TemnepaTypov NpUMEHeHNs
N3OMALMOHHOIO KOMMayHAa, KOTOPbIM OHO 3anMBaeTCs Uin
NOKpbIBaETCs.

MakcumanbHasa Temnepartypa ansa komnayHga: 150°C
Onuwus: 250°C

(Opyrve BapuaHTbl MO 3anpocy)

Ctpanuua 4 13 10

H llitekepHbl pa3beM
MakcumanbHasa TemnepaTtypa Ans ONUMOHANbHOro
LUTeKepHoOro pasbema 85 °C

B Temnepatypa NnpUMeHeHUs Tepmonapbl

Ecnu namepsemasn Temnepartypa Bbille, Yem Jonyctumas
TemnepaTypa nNpuMeHeHUs ana noasofsLlero Kabens, ans
LUTEKEPHOro pasbema Unv gns Mecta coeguHeHus Kabens ¢
MeTaJINIMYECKON HacTbto, TO B 9TOM Cllydae MeTannnyeckas
4acTb TepMOMeTpa, He MOorpy>XXeHHasa B NPOCTPaHCTBO
M3MepseMon cpefbl, AOMMKHA ObITb AOCTATOYHO ASIMHHOM,
4YTO6bI 06€eCMEeUnTb TENN0O0TBOA. B no6oM cnyvae He OomKHa
npesBbIlaTbCA MeHbLIAas M3 TemnepaTyp nNpuMeHeHuUs
yKa3aHHbIX KOMMOHEHTOB (Kabesb, LUTekep U coeanHeHune
kabens ¢ MeTannM4eckon 4acTblo).

CteneHb 3aWimnThbl

B CrteneHb 3awuThbl IP

KabenbHble TepMmornapbl NPOU3BOAATCH C Pa3fiMYHbIMU
cTeneHsMu 3awuTel, BNnote fo IP65 (B 3aBncumocTu oT
MaTepuana nokpbITus Kabens 1u KonmyecTsa NpoBoOoB).
Mo 3anpocy BO3MOXHO ncrnosnHeHve ¢ IP67.

[nst ncnonHeHns co CTEKITOBONTOKOHHOM N30Maumen kabenen
BO3MOXHa TOJMbKO cTerneHb IP54, noaToMy Takoe UCMosiHeHne
HEe MOXET ObITb BbIMOSIHEHO B3PbIBO3ALLMLLEHHbBIM.

B B3pbiBo3awumTta (onuus)

Kab6enbHble Tepmonapbl cepun TC40 umeroT ceptudpmkat
TUMOBBIX UCMbITAHWUM Ha B3pblBO3aLUTY BUOOB Ex-i n Ex-n
(cornacHo gupekTuee 94/9/EG, a Takxe cootseTcTBre NAMUR
NE24).

OHwn cootBeTcTBYIOT aMpekTuBe 94/9/EG (ATEX) no sugy
B3pbiBO3aLLMTLI EEX-i 4N ra3oB v nbinn. Takke BO3MOXHa
Jeknapaumsa nponssogutensa B cootsetcTeum ¢ EN 50 020.
Ycnosusi IpUMeHeHust (MakcMMarnbHas MOLWHOCTb Pray
MWHMMAasIbHOE PaccTosHME [0 HarpeTbiX NMOBEPXHOCTEN, a
Takxe JonycTMMas Temneparypa OKpy>XatoLLern cpepl) ans
COOTBETCTBYIOLLMX KATEropuin yKasblBatoTCs B cepTndmKaTe
W B PYKOBOACTBE MO 3Kcnyaraumm.

BaxxHo:

Mpn MOHTaxe TEPMOMETPOB CO CBOGOAHBLIMU BbIBOOHbLIMMU
nposogamMu nepcoHan, NpoOu3BOAALLUMIA MOHTaX U
NOAKJSIOHYEHWE, JOOMMKEH YAOCTOBEPUTLCS, YTO MOAKITHOYEHNS
BbIMONIHEHbI MPaBUNIBHO M B COOTBETCTBUM C HOPMamu 1
TpeboBaHuamn. Ecnmn nogknioyeHne npoBoAoB TEPMOMETPA
K OPYrMM yCTPOMCTBaM NPOM3BOAUTCSH BO B3PbIBOOMACHOM
30HE, OOJKHbI MCNONb30BaTbCA COOTBETCTBYHOLMNE
pasbembl/agantepbl. CBO60AHbIE BbIBOAHbIE NMpOBOAa
OOMMKHbI MOAKNI0YAaTbCA BHE B3PbIBOONACHOW 30HbI MW,
B Cry4ae 30Hbl B3PbIBOOMACHOW MbiNK, BHYTPU OBOSIOHKMU,
cepTunUMpoOBaHHON B COOTBETCTBMU C OUPEKTUBAMM
94/9/EC v EN 50 281-1-1 (unu ¢ gpyrumu HaumoHasbHbIMK
HOpMaMn) U UMEIOLEN CTENeHb 3alUnTbl HE Huxe IP65.
HomxeH 6bITb 06ecnevyeH MUHUMAanbHbIA BO3AYLLUHbIN 3a30p
2 MM.



WcnonHeHus aneKTpuyeckKoro NnoaKno4eHus

Mo BMAam 3aNeKTPUYECKMX MOAKMIOYEHUN KabenbHble
Tepmonapbl MOryT 6bITb:

B C oTAenbHO N30NMPOBaHHBIMIU MPOBOAAMM

B c noapogsaLmMM Kabenem

B C LUTEKEPHbIM Pa3beMOM

H C NpoBOAHLIMM BbiBOAAMM

C oTaenbHO U30SIMPOBaHHbIMUY NPOBOAAMU

B [nuHa otgensHoro nposoga 100 MM, Apyrve AnvHbl No
3akaay

B [Tonepe4Hoe ceveHne @ 0,5 mm

B MaTtepuanbl KOMMeHcaLOoHbIX MPOBOLOB COOTBETCTBYIOT
TUNY YyBCTBUTESIbHOIO 3NieMeHTa

B Vzonauus Teflon®

B KonmyecTo nap NpoBOAOB - B 32BUCUMOCTU OT KONMYeCcTBa
YyBCTBUTESbHbIX 3/IEMEHTOB

B KOHLbI NPOBOAOB HEM3ONMPOBAHDI

[pyrve BapraHTbl N0 3anpocy

C nogsopgsawmMm Kabenem

B Kabenb n metannmyeckas CEeHCOpHas 4acTb XXECTKO
coefnHeHbl Apyr ¢ Apyrom

B [nuHa kabens no 3anpocy 3akas4yvka

B [Tonepe4yHoe ceveHne KoMMneHcaunoHHbIX Nposofos 0,22
MMm?

B MaTtepuanbl KOMMeHcaLOoHbIX MPOBOLAOB COOTBETCTBYIOT
TNy 4YyBCTBUTEJIbHOIO 3yieMeHTa

B KonuyecTto nap NnpoBOAOB - B 3aBUCUMOCTM OT KONNMYeCTBa
YYBCTBUTESIbHBIX 3/IEMEHTOB

B KOHLbI NPOBOAOB HEM3ONMPOBAHDI

C wtekepHbIM pa3beMOM Ha nogBogsLiem Kabene
Ha rmbkui nogsofsLmMin Kabenb MOXET MOHTUPOBATLCS
ONUUOHAmbHbIN LUTEKEPHbIA pa3beM.

C npoBogHbIMM BbIBOAAMU

MpoBoga BbIBEAEHBI HAPYXY U3 MUHEPASIBHON30IMPOBAHHOIO
kabensa. CtaHgapTHaa anvHa ceso6ogHoro nposoga L = 20
MM.

[nunHa cBo60aHbIX NPOBOAOB - MO CreumMpuKaLmm 3akasumnka,
0OHaKO MU3-3a UX XECTKOCTU, ANIMHA HEe MOXET ObiTb
60/bLUOMN.

C WTeKepHbIM pa3beMOM Ha MeTanM4ecKon Yactu
HaHHOe ncnonHeHne 6a3npyeTca Ha UCMOJNTHEHUU C
NPOBOAHbLIMU BbIBOAAMMU, HO BMECTO CBOOOAHbLIX KOHLOB
Ha MeTal/IM4ecKylo CEeHCOPHYI0 YacTb yCcTaHaBnvBaeTcs
LUTEKEPHbIV pa3beM.

A - onvHa norpy>eHns B npoLiecc,
W - pnnHa rmbkoro kabens,

L - onvHa cBo60HbIX NPOBOLAOB,
T - AnnHa coenHEeHus TMOKOro Kabens ¢ MeTanInyeckon
ceHcopHou YacTblo. Pasmep T Bcerga ABNseTcs 4acTbio
paamvepa W mnu L (cm. Tabnuuy Ha cTp. 4).

AononHUTeNbHas 3aluurta oT uasnioMa

L A
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A
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Buabl npucoeaMHeHun K npoueccy Ans
NPSAMON MeTasIJIM4eCKOW YacTu (Lyna)

Kak pononHuTenbHas onuus kabefbHble TepMonapbl
MOTYT CHa6XXaTbCsi MePeXofHMKaMUN At MPUCOEOUHEHUS K
npoueccy. Paamep A onpegnensieT AnvHY NOrpy>XeHus Lyna
B MpoLiecc.

OnvHa norpyxeHuna A fomxHa 6blTb HE MeHee 25 MM,
NOCKONbKY C MEHbLUEN OANHOW HEBO3MOXHO 6yaeT
obecneynTb 3aflaHHy0 TOYHOCTb M3MEPEHUIA. Pacrnionoxexne
nepexoaHnka He3aBMCMMO OT ero Tuna onpegensieTcs
paamepom X.

PuKcMpoBaHHbIN NEPEXOJHUK
CnyXuT ans BKpy4MBaHns TEpMOMETpa B pe3bO0BOW LLTYLEP
C BHYTPEHHEW pe3b60iA.

Paamep A: no cneumdmkaLmm 3akas4mka
Matepuan: HepxaBsetoLLas cTasnb, gpyrve no 3anpocy

nOCKOﬂbeﬂepeXOﬂHMKXGCTKO3aerHﬂeHHaMeTaﬂﬂquCKOﬂ
4acTu, n Npu ero BKpy4nsaHnm TepMoMeTp BpalllaeTCd BMeCTe
C HUM, Npun yCTaHOBKe TepMoMeTpa B npouecc cHadana
ocyulecTBndeTca ero BkpydymBaHme B HENMOAOKJTIHOHEHHOM
COCTOAHMN, a 3aTeM BbINONIHAKTCA 3NeKTpuieckue
NoOKIto4YeHUs.

KomMnpecCUOHHbIN NepexoaHuK
MpepncTaBnaeT co60M NPOCTOE YCTPOMCTBO A1 PEryIMPOBKU
OJIMHbI NMOrpY>XXeHNs TepMomMeTpa.

[MOoCKONbKY KOMMPECCUOHHBLIA MEepexoaHUK MOXET
nepemeLlartbcsa No wWyny TepmomeTpa, pasamepbl A n X
He ABNSATCA (PUKCUPOBaHHbIMU. MUHUManbHbIA pasmep
X onpepenseTca CO6CTBEHHOW OSIMHOW NepexofHuKa u
cocTaBnseT NpUMepHo 40 MMm.

MaTepuan nepexofHvKa: HepxxasetoLLas cTasb
MaTepuan ynioTHATENLHOMO Komblia: HepxaseroLlas cTanb
unm Teflon®

C ynnoTHUTENbHLIM KONbLOM M3 HepXXaBetowleln ctanu

yCTaHOBKa AJIMHbI MOrpPy>XeHUs BO3MOXHA TOJIbKO OAMH

pas, nocse ynnoTHeHUs NepexoaHnK OUKCUPYETCS Ha Lyne

TepMomeTpa.

B MakcumanbHas TemnepaTypa B MecTe NpucoeanHeHns K
npoueccy 500 °C

B MakcumanbHoe oaeneHue B npouecce 40 6ap

C ynnoTHWUTeNbHbLIM KonbLiom 13 Teflon® perynuposka anmHbl

NOrpy>XeHnsi BO3MOXHa HECKOJbko pas. [ocne ynnoTHeHus

TEPMOMETP MOXHO CHOBa AEMOHTMPOBaTb M MepenBuHYTb

NepexofHuK Mo Luymny.

B makcumarbHas TemnepaTtypa B MecTe NpUCOednHEHUS K
npoueccy 150 °C

B 1515 npoueccoB 6e3 N36bITOYHOro AaBNeHUs

Ons ncnonHeHus ¢ 3aLMTHON 060/I04KON AnaMeTpoM < 2

MM YMJIOTHUTESTIbHOE KOJbLIO BO3MOXHO TOJbKO U3 Teflon® .
CtpaHuua 6 1310

MpumeyaHue:

B ns uymnuHgpunyeckux pes3bb (Hanpumep, G 1/2)
pa3mepbl OTKNagblBalOTCA OT MAOCKOCTM YMNIOTHEHUS
(cm. pucyHOK)

B [Ing KoHu4eckmx pe3bb (Hanpumep, NPT) paamepsbl
OTKNafgblBaOTCA OT MAOCKOCTU, NMPOXOASALLEN NPUMEPHO
Yepes cepenunHy AnvHbl pe3bbbl (CM. PUCYHOK)
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MoAnpy>XVHEHHbIN KOMMPECCUOHHbIN NepPexoaHUNK
MepemewaeTca no wyny TepMomeTpa, NO3BONAA
perynupoBaTtb OJIMHY MOrpyXeHus, n obecrne4ymsaeT
MOAMNPY>XMHEHHOE COCTOSIHME LLyna.

[MoCKONbKY KOMMPECCUOHHbLIA MepexogHUK MOXeT
nepemMeLlartbcsa No wyny TepmomeTpa, pasamepbl A n X
He ABNSAOTCA (PUKCUPOBAHHbIMU. MUHUManbHbIA pasmep
X onpepenseTca cCO6CTBEHHOW OSIMHOW NepexofHuKa u
cocTasnaeT npumepHo 80 Mm.

MaTepman: Hep>xaBewLlasa cTalib
MaTepman YNJIOTHUTENIBHOI O KoJibLia: Hep>KaBerlLlaa cTallb

C ynnotHuTenbHbIM KonbLom 13 CrNi ctany yctaHoBKa AfMHbI

MOrpy>eHusi BO3MOXHa TOJTbKO OAWH pas, Mocre ynioTHEHNS

nepexonHuK UKCUPYeTCst Ha Lyre TepMoMeTpa.

B MakcumarnbHas Temnepartypa B MecTe NpucoeauHEHNs K
npoueccy 500 °C

McnonHeHue ¢ noanpy>xmMHeHHbIM KOMNPECCUOHHbIM
nepexooHMKOM He npegHa3Ha4dYeHO ONA U3MepeHud
TemMnepartypsbl NpoLeccos C M36bITOYHbIM AaBMEHMEM.

HakupHaq ravika
Cny>xuT ofis BKpy4MBaHusa TEpMOMETPA B LUTYLIEP C HAPY>KHOM
pe3b60on.

[arika BpallaeTca BOKPYr Liyna npu BKPYy4YMBaHUU B
npoLecc, NO3TOMy MOCNefoBaTeNlbHOCTb MEXaHNYECKOro U
3MEKTPUHECKOr0 NMOAKITIOYEHNA HE UMEET 3HAYEHWS.

[aHHoe npucoegnHeHe HEBO3MOXHO ¢ pe3bbamu NPT.

Paamep A: no cneundmkaLmm 3akas4mka
MaTtepwuan: HepxasetoLLas cTanb, Apyrmve no 3anpocy

MepexoAHUK C Hapy>XHOI pe3b6on
Cny>uT Ons BKPyYMBaHUS TEPMOMETPA B Pe3b60BOW LUTYLIEP
C BHYTPEHHEN pe3bO6on.

MepexofHWK BpalllaeTCst BOKPYT Liyra npy BKPYYMBaHUU B
npouecc, No3TOMy MOCNELOBaTENbHOCTb MEXaHUYECKOrO 1
3MEeKTPUYECKOrO MOAKITHOHEHUSI HE UMEET 3HAYEHMSI.

[aHHOoe npucoeguHeHne HEBO3MOXHO € pe3bbamu NPT.

Pa3mep A: no cneumdmkaumm 3akasdmka
Martepuan: HepxaBetoLlas cTanb, Apyrvie no 3anpocy
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MN3orHytas metannuyeckas 4actb (Lyyn)

KabenbHble TepMonapbl € 3alMUTHOM 060/104KOM MOryT  Ecnn n3orHyTbii TepMOMETpP BKpy4YMBaeTcs B MnpoLecc,
MOCTaBNATLCA C YXe M30ryTOW Mof OnpefeneHHbiM yrinomM  pasmep Y onpefenser paccTosHvWe OT Hadana uarmba go
MeTannm4yeckom 4acTbto. [lonoxeHne nsrnéa onpegenseTcs  MIAOCKOCTW, MO KOTOPOW MPOUCXOAUT YNOTHEHNE.
pasmepamu, yKasaHHbIMN Ha PUCYHKeE.

[Ins corHyTOro TepMomeTpa He MPYMEHSIOTCA (PUKCUPOBaHHbIE
Pa3mep X - paccTosiHue OT KOHUA 3alLMTHOM OMneTkn (unn  pe3bOO0Bble MEPEXOOHUKM, Tak Kak BKpyYMBaHWE Takoro
060/104KMN) MecTa CoefnHeHNa Kabensa ¢ MeTanMyeckorl  UCMOSIHEHUS B NPOLLECC 6bINo 6bl 3aTPYAHEHO.
4acCTbO A0 KOHLUA u3rmba.

Paamep A - anvHa norpyxeHus B rnpouecc.

11356554.01
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LLiTtekepHbIN pa3bem (onuus)

KabenbHble TepMonapbl MOTYT NOCTaBASATLCS YXKe C YCTAHOBNEHHbIM

LUTEKEPHBIM PA3bEMOM.

Mo pononHUTENBHOMY 3aKal3y BO3MOXHbI CEeNyoLLMe NCTIONHEHUS:

B HaKOHeYHUKM
(He nocTaBnATCA ANd UCMONHEHUA C HEU3OTMPOBAHHbIMU
npoBOAHbIMU BbIBO,ElaMVI)

m
seo? |

11355728.01

B Pa3bem Lemosa, pasamep 1 S (HapyHbiit)
B Pa3bem Lemosa, pasmep 2 S (Hapy>XHbli1)

= A

B Pasbem Lemosa, pa3mep 1 S (BHYTpPeHHWI)
B Pasbem Lemosa, pa3mep 2 S (BHYTPEHHWI)

i
—

JlononHuTenbHbIE ONuUun

3awmTa ot n3noma

Mpy>XunHHas onneTka UM pykaB CNyXUT AN 3aliuUThbl
nepexoga OT MMO6KOro kabens K MeTasIM4ecKon Yactu oT
N310MOB 1 crn60oB. OHa J0MKHA NPYMEHSATLCS B TEX CIyYasXx,
Korga TepMoMeTp noABepraeTcs nepemMeLLeHnsM 13-3a
BMbpaLun nam BCNEACTBUN MepeMeLLEeHMa OBMXKYLLNXCA
jetanen mexaHnamoB. O653aTenbHO NPUMEHEHWE OaHHOW
3aLLUMTbI B UCMOSTHEHUsIX Ex-n.

CranpapTHas anvHa 3awuTtbl - 60 Mm.

B Pe3b60BoM pa3beMm, Binder (Hapy>xHbii)

B Pe3b60BoM pa3beM, Binder (BHyTpeHHWIA)

B CraHpapTHbIV TepMONapHbIN WTekep, 2-Pin (HapyXHbIi)
B MwuHMaTIOpHbIA TepMonapHbI Wwrekep 2-Pin (HapyXHbIiA)

B T

©
e .
\N—w—

B CraHpapTHbIV TepMONapHbIN WTeKep, 2-Pin (BHyTpeHHMIA)
B MwuHMaTIOpHbIA TepMonapHbIv Wwrekep 2-Pin (BHyTpeHHMIA)

f@ +
©0O

& |

CoepauHeHue Kabens ¢ MeTanM4eckon YacTblo (auameTp
coegMHEHUs paBeH guameTpy Lwyna)

Kak onuus MecTto coeAMHEHUA MOXET BbIMOHATLCA C

OMamMeTpoM, paBHbIM AnamMeTpy Lyna.
B aTom cnydae MOXHO nepemeliaTb ONuMOHasbHblE
KabenbHbI 3aXXMUM U KOMMPECCUOHHbLIN NepexongHuK
no BCEN ANVHe TepMOMEeTpa, OfHAKO OrpaHuyeHus ans
MecCTa COeVMHEHUs1 OCTalOTCS NMPEXHUMWU: OHO HE LOMMKHO
norpy>aTbCsi B MPOLIECC 1 HA HEM HE JOMMKEH pa3MeLLaTbecs
KOMMPECCUOHHbIN NEPEXOAHMK.



AneKkTpuyeckoe coeguHeHUe

MNMpoBopaa Pasbem Lemosa, Pe3b60Bon pasbem Binder,

3 HapyXHbIN 2 HapyXHbIN
(&) @©
S N
b3 8

Mapkuposka

NpoBOAOB - g»

yKasaHa B

Tabnuue

:— — 2 — 2
OpunHo4Has < <+ 2 <+
Tepmonapa - — - L 1 1 - L

C_ C_ )
- — - —1 3 L
[OBoliHas
ee
Tepmonapa C— +< 3 2 1
B — - 2
TepmonapHbIn [ntocoBor n MMHYCcoBOW Nontoca 0603Ha4eHbI Ha
LiTekep wtekepe. [ns ABOWHON TepMonapbl UCMOSIb3YOTCA

[Ba LuTeKepa.

,El,pyrme pa3beMbl, a TakXxe gpyroe HasHa4eHue LUTbIPbKOB MapKMPOBKa HPOBOAOB
B pa3bemMax, BO3MOXHbI MO 3aKasy.

Tun
HOokymeHt  [ntoc MuHyc

TepmMmonapbl

K DIN EN 60 584 | 3eneHblii 6enbli
J DIN EN 60 584 | 4epHbIi 6enbi
E DIN EN 60 584 | dovoneToBbIi | 6enbii
T DIN EN 60 584 | kopn4HeBbIn 6enbii
N DIN EN 60 584 | po3oBbIii 6enbli

3374900.02




Electrical

temperature measurement

Hot runner thermocouple
Model TC46

_ for further approvals
@Z see page 7
>

Applications

data sheet TE 65.46

B Plastics and rubber industry

B Hot runner bushings, drops and nozzles

B Hot runner manifolds

B Moulds used in injection moulding machines
B For direct installation into the process

Special features

B Plastic-encapsulated transition eliminates all possibilities
of potential defects when inserted, formed and used in hot
runner systems.

B The thermocouple can be installed into the hot runner
system without any fixing through bending or forming the
sheathed cable or with a rotatable (if required, spring-
loaded) union screw.

B The thermocouples are available with a variety of sheath
materials, including austenitic 300 series and ferritic
400 series stainless steel, as well as corrosion-resistant,
and at high temperatures oxidation-resistant, alloys.

B Sensor diameter from 0.5 ... 3.0 mm (0.020" ... 0.118")

B Compensating cable are available in a variety of insulation
materials. These include Kapton, fibreglass, PTFE or PVC
with or without stainless steel braid

Hot runner thermocouples, model TC46

Description

The TC46 series thermocouples are custom-designed to tip is fitted directly into a drilled hole or press-fitted into a

suit all applications where sheathed thermocouples are grooved channel along the machined parts.

required. An extensive range of elements, transition sleeves

and process connections can be individually selected In the standard version the thermocouples are manufactured
for the appropriate application. With the flexibility and without process connections. Fastening elements such as
small diameters in which they are available, model TC46 a union screw, a compression fitting, or a spring-loaded or
thermocouples can be used in locations that are not easily customer-specific hold down device can be attached and are
accessible. available as options.

Thanks to their unique design, the hot runner thermocouples
are especially suited for applications where the metal sensor



Sensor

The measuring point is located at the tip of the sensor.

Sensor type
B Type K
m TypeJ

Number of sensors
Single thermocouple
Dual thermocouple

Measuring point
B [solated (ungrounded)
B Non-isolated (grounded)

Sensor types

- Recommended max. operating temperature

Type
K 1,200 °C
J 800 °C

ASTM E230

Standard, special

Thermocouple

K 1and?2
J 1and 2

Standard, special

Tolerance value
For the tolerance value of thermocouples, a cold junction
temperature of 0 °C has been taken as the basis.

For detailed specifications for thermocouples, see
Technical information IN 00.23 at www..com.

The application range of this thermometer is limited both
by the maximum permissible working temperature of the
thermocouple and by the maximum permissible working
temperature of the thermowell material.

Options

B Customer-specific or standard lengths and diameters

B Single-point or multi-point calibration

B TAG identification for traceability of the thermocouple
materials (compensating cable, sheath material and date
of manufacture)

B Selectable accuracy tolerance

B Customer-specific mounting options

B Customer-specific transition versions

Sensor tip designs

In the standard version a sensor is incorporated which is
appropriate for the selected measuring range.

Hot runner thermocouples can be constructed in two different
ways:

ungrounded
Measuring point ungrounded

grounded
Measuring point grounded

Thermocouple Measuring ~ Thermocouple Measuring
‘ L] point | ) [ point
\ \ \ R
o $ ==
N Y
\ \ [ J
| Sheath | Sheath

Sheathed cable design

The metallic part of the sensor is a mineral-insulated cable
(sheathed cable). This consists of a stainless steel outer
sheath with conductors drawn through it and insulated with a
highly compressed ceramic powder, magnesium oxide (MgO).

The sheathed cable has been soft-annealed during the
manufacturing process, allowing for the sensor to be bent
during installation or operation. The thermocouples adhere
to the ASTM E839 - 8.5.2 specification which outlines the
maximum permissible bend tolerance for sheathed cable.
The sheathed cable can be closely wrapped three full turns
on a mandrel with a diameter twice the sheath diameter. Due
to this flexibility, the sensor can be used in areas that are
difficult to access.

Sheath diameter

0.5mm
1.0 mm
1.5 mm
1.6 mm
2.0 mm
3.0 mm
Others on request



Sheath material

B Stainless steel
- up to 800 °C (air)
- good resistance against aggressive media and also
against vapour and combustion gases in chemical media

® Nialloy 2.4816 (Inconel 600)

- up to 1,200 °C (air)

- standard material for applications which require specific
corrosion-resistant properties while simultaneously
being exposed to high temperatures, resistant to induced
stress corrosion cracking and pitting in media containing
chloride

- resistant to corrosion caused by aqueous ammonia in all
temperatures and concentrations

- highly resistant to halogens, chlorine, hydrogen chloride

Others on request

Transition

The transition between the sheathed cable and the
compensating cable of the thermocouple is moulded, brazed,
crimped or embedded in sealing compound, depending on the
design. This area should not be immersed within the process
and must not be bent. Compression fittings or mounting
screws should not be attached to the transition. The design
and dimensions of the transition depend largely on the
combination between supply line and metal sheath and the
sealing requirements. The temperature at the transition is
further limited by the potted sealing compound.

Plastic-encapsulated transition

B A unique design highly recommended and used in the
hot runner industry. The transition, which is plastic-
encapsulated at high temperatures, eliminates all potential
issues that may cause failures during installation or
production processes.

B The plastic-encapsulated transition eliminates moisture
leakage into the sheathed cable or connection lines.

B The transition can withstand temperatures of -20 ... +375 °C.

B The tensile strength of the plastic-encapsulated transition
is tested up to 9 kg (20 Ibs).

B Bending capabilities of the sheathed cable corresponds to
the plastic-encapsulated transition

B Standard dimensions @ 5 mm x 20 mm long
(0.197" x 0.787")

Others on request

Plastic-encapsulated
transition

Connection line

A variety of insulating materials are available to adapt to
different prevailing process conditions.

The connection line ends can be supplied ready for
connection and, as an option, fitted with a plug.

B Cross-section: min. 0.20 mm? (24 awg)

B Insulation material: Kapton, PVC, PTFE or fibreglass, with
or without stainless steel over braid

Other options available

Permissible temperatures

The following temperatures limits apply to the conventional
connection lines.

m Kapton -25 ... +260 °C

B Fibreglass -50...+482°C

m PTFE -50 ... +260 °C

m PVC -20 ... +105°C

Kapton / Kapton Fibreglass / fibreglass
500 °F (260 °C) 900 °F (482 °C)
Polyamide tape Wound glass

sheath for improved
electrical properties
and high-temperature
applications.

500 °F (260 °C)
Polyamide tape
sheath for excellent
abrasion and perfo-
ration resistance and
very high resistance
to moisture and
chemicals.

PVC/PVC

221 °F (105 °C)
PVC insulation for
cost effectiveness,
durability and me-
chanical strength

221 °F (105 °C)

PVC jacket for cost
effectiveness, dura-
bility and mechanical
strength. It is also
tough and resistant
to flame, abrasion
and moisture.

fibre insulation for
improved moisture
and abrasion
resistance at high
temperatures.

900 °F (482 °C)
Braided glass

fibre for additional
flexibility and
abrasion resistance
at high temperatures.

PTFE / PTFE

500 °F (260 °C)
PFA insulation for
improved electri-
cal properties and
high-temperature
applications.

500 °F (260 °C)
PFA jacket for
chemical inertness
to solvents, acids
and oils.

Optional connectors

For optionally fitted connectors the maximum permissible
temperature at the connector is 85 °C.



Version

Depending on their electrical connection, hot runner
thermocouples are divided into the following designs:

B Connecting individually insulated lead wires to the
conductors of the sensor

B Connecting pair of insulated lead wire to the conductors of
the sensor

m Optional connectors can be attached to the sensor
conductors

Note

Standard lead lengths
® 1,000 mm (39") with additional intervals of 500 mm (20")
m Other lengths on request

Process connections

The thermocouples can be fitted with optional process
connections or formed within the ASTM E839 - 8.5.2
specifications. These various process connections can be
specified individually.

B Formed /bent sensor
Individually specified as per drawings

B Union screw connection
For fitting the sensor into a threaded connection with a
female thread.

B Spring-loaded connection

Allows simple adjustments to the required insertion length at
the installation point and ensures a positive contact between
the medium and the measuring point of the thermocouple.

Sensor
length

v
4 34

< Cable length
] -



Optional marking

B Custom tag identification number and calibration code

Marking # identification

B Batch identification for manufacturing traceability

Connector (option)
Hot runner thermocouples can be supplied with connector fitted.

The following options are available:

B Spade lugs
(not suitable for versions with bare connection wires) B Screw-in-plug, Binder (male)
)
& \
5 — 1 . _|
8 —_—

B Lemosa connector, size 1 S (male)
B Lemosa connector, size 2 S (male) B Screw-in-plug, Binder (female)

— R ] =—r—]

B Lemosa free socket, size 1 S (female) B Standard thermo connector, 2-pin (male)
B Lemosa free socket, size 2 S (female) B Miniature thermo connector, 2-pin (male)
’@ I
— B ©

B Standard thermo socket, 2-pin (female)
B Miniature thermo socket, 2-pin (female)

f@ +

Q0O
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Electrical connection

Cable Lemosa connector, Binder connector (series 680),
male at the cable male at the cable
(screw-in plug)

3171966.01
3374896.01
3374900.02

For the marking
of the cable ends,
see table

Single
thermocouple

:
i
A
&)

Dual
thermocouple

i
10
f

" . . [ +
Thermo connector Positive and negative terminal are marked. () —
Two thermo connectors are used with dual thermocouples. —O-

Thermocouple and compensating cable colour codes

ASTM E230 iASTM E230 BS1843  DIN43714 ISC1610-198 NF C42-323 IEC 60584-3 IEC 60584-3
Thermocouple Compensating intrinsic safety
cable “cable

N e =t

+

+

+

+

+

+

+

b
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A
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ApxaHrenbck (8182)63-90-72
AcTtaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BnagusocTok (423)249-28-31
Bonrorpag (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
ExatepuHOypr (343)384-55-89
MBaHoBo (4932)77-34-06
WMxeBck (3412)26-03-58
Ka3zaHb (843)206-01-48

Mo Bonpocam npoaax u noaaepXku obpalwiantecs:

KanuHuHrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
NMuneuk (4742)52-20-81
Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHuin Hosropoa (831)429-08-12
HoBoky3HeLk (384 3)20-46-81
Hosocubupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeH3a (8412)22-31-16

MNepwmb (342)205-81-47
PocToB-Ha-[oHy (863)308-18-15
PsizaHb (4912)46-61-64

Cawmapa (846)206-03-16
CankT-lMeTepbypr (812)309-46-40
Capatos (845)249-38-78

cant: www.wkm.nt-rt.ru || an. noura: wmk@nt-rt.ru

CwmoneHck (4812)29-41-54
Couu (862)225-72-31
Crtaspononsb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsHoBck (8422)24-23-59
Yda (347)229-48-12
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
fApocnasnb (4852)69-52-93
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