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TraceCalc Net, nporpamma ana npoeKrnposBaHua B 3 NpPOCTbLIX Wara:

1. Bbi6epuTte NpoeKkT cuctembl o6orpesa
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HaLLa pabota — HecTV Tenmo...

.. 1 0bEeCneYnTL
NPOCTOE NPOEKTUPOBAHME

TrnnnCﬁlcNet“

Cneapynte naHHOMy pPyKoBOACTBY

4TO6bI NONY4YUTL PeELLEHME, Hanbonee NOIHO COOTBETCTBYIOLLEE BaLLUM
noTpebHocTsaM. [Npexae Bcero BolbepuTe

NOAXOAALLNIA rpetoLLmMin Kabenb, 3aTeM nposeguTe
3NEKTPUHECKUIA paCHET 1 BbIGEpUTE HEOOXOONMbIE
KOMMOHEHTbI M KOMMJEKTYIOLLME AN CUCTEMbI 060rpesa.

Ncnonb3ynTte Hawm nporpamMmmbl )

TraceCalc Net nnu TraceCalc Pro gna dhopMupoBaHus NosiHOro 3akasa Ha Matepuvari,
OMMcaHns MPOEKTa 1 cnucka Lenen cuctembl o6orpesa. O6e nporpaMMbl NO3BOMAOT
NMPOV3BOANTbL PACHETHI ANsi HOPMAaIIbHbIX Y B3PbIBOOMNACHbBIX 30H KaK A5 CUCTEM
3aLmThl OT 3amep3aHuns, Tak 1 4f1a cucTeM nogaepXaHusa Temnepatypbl. C MOMOLLbIO
nporpamMmbl TraceCalc Net MOXXHO nerko Bbi6paTh NOAXOAALLME NPOAYKTbI A1 CUCTEM
NPOMbILLIEHHOr0 06orpesa Tpy6. MpocTon 3-LuaroBbIi NPOLECC NPOEKTUPOBAHUS
BKJIIOHAET:

1. Bri6op npoekTa cuctemsl 060rpesa

2. BBop, NpoeKTHbIX JAaHHbIX

3. lNony4eHne 3akasa Ha maTepuansl 1 3anpoc CTOMMOCTU
[Ons pa6otbl ¢ TraceCalc Net 3apeructpupyiTtecs:

[ns npombiLLIeHHbIX cucTeM o6orpesa TraceCalc Pro nossonser
Npou3BOANTb pacyeT TEMNONoTeEPb, KONMYECTBa Lenern o6orpesa,
3MNEKTPUHECKON HArpy3Kkn U MakcrMasnbHON TeMnepaTypbl, a TaKKe OCYLLECTBASET
aBTOMAaTMYECKUIA BbIGOP rperoLmx Kabenen 1 KOMNOHEHTOB U JaeT peKoMeHaaumm
Mo BbIGOPY CUCTEMbI YNIPABMEHNSA U KOHTPOMSA 1 MHOroe apyroe. MNporpamMma co3paet
MPOCTbIE B UCMONb30BaHNUN CTAHAAPTHbLIE OTHETHI, YTO, B KOHEYHOM UTOre, MOMOXET
BaMm BblOpaTh peLleHne, Hambosiee NoIHO COOTBETCTBYIOLLEE BALLUM NOTPEOGHOCTSAM.
TraceCalc Pro — yHVKanbHbIi IPOEKTUPOBOYHbIN MHCTPYMEHT, pa3paboTaHHbIin Tyco
Thermal Controls 1 no3BonstoLLMA BbI6paTb ONTUMasbHOE peLLeHe
[N cucTeMm anekTpooborpesa. bonee nogpo6Hyo MHGOpMaLMO
MOXXHO MOJTyYUTb B MECTHOM NPELCTaBUTENLCTBE

Tyco Thermal Controls.

Nnun nopy4vTe NnpoeKkTupoBaHne HaMm

MpocTo 3anonHuTe hopmy, NPUBELEHHYIO B KOHLIE 3TOrO PYKOBOLACTBA,
W BbILLNWTE ee No hakcy B MeCTHOe npeacTaBnTenscTeo Tyco Thermal Controls,
KOTOpOe B KpaTyarLume CpoKv NpefocTaBuT Be4OMOCTb HEO6XOAMMbIX MaTepPUasnos
W PaCLEHKM Ha HUX.



... C TIOMOLLbHO
BbICOKOI(EKTIBHBIX
C1UCTEM 000rpeBa

Hawwu cncrembl o6orpeBsa Ha 6a3e
rpeowmnx kaéenem Raychem — 3aTo ...

... 6€30nacHoOCTb

e Camoperynvmpyemble rpetoLume
kabenu Raychem ceptndunumpoBaHsl
AN UICMONb30BaHUS BO
B3PbIBOOMACHbIX 30HaX N UMEIOT
6€3yCMOBHYIO TEMMEPATYPHYIO
knaccudmkaumio. Temnepartypa
NMOBEPXHOCTM rpetoLLero kabens Hu
MPW Kaknx yCrnoBusX He NpeBbICUT
npeenbHON Ans NPUCBOEHHOrO
TemnepaTypHOro Kracca.

o MexaHn3m caMoperynumpoBaHus
Mo3BONSET MOHTUPOBATb Kabenb
BHaxnecT. B mecTe nepexnecra kabesnb
YMEHbLLAET CBOI MOLLHOCTb,
npegoTBpaLlas neperpes 1 BbiropaHue.
OTO CBOWCTBO 3HAYMTENBHO ynpoLuaeT
3afa4y oborpesa pasnmMyHoro
060py0BaHUA CIOXHOW POPMbI —
3afBuxXeK, prnaHues Unmn TpyBHbIX
onop.

e YKOHOMMUSA

KoHCcTpyKums Kabernen obecne4vmsaet
MPOCTOTY MOHTaXa, cpaLLmBaHus,
passeTBneHusa 1 pemoHTa. Npu pabote

C Kabenem He TpebyeTcs Kaknx-nmoéo
creymnanbHbIX HaBbIKOB, HYTO NO3BONAET
COKpaTUTb BpeMsi MOHTaxa.

MexaHnam camoperynmposaHus no3sonseT
CHU3UTb 3HEePrornoTpebrieHne CUCTEMbI
o6orpesa, YTo NPUBOANT K SKOHOMUK
SKCMnyaTaumMoHHbIX 3aTpar.

CuncTtema oborpea TpebyeT MUHUMYM
TEXHMNYECKOro 06CyXnBaHUS 1 NO3BONAET
NpoBOAUTL BCE HEOOXOAMMbIE
MEpPONPUATHSA MO PEMOHTY

1 06CNY>XNBaHUIO TPy6ONPOBOAOB.
[petownin kabenb HapesaeTcs Ha
HeobXxoAnMble AJIVHbI HENMOCPEACTBEHHO
Npn MOHTaXe, 4TO NO3BOSAET NErko
afanTupoBath NPOEKT K peasibHbIM
yCnoBusaM paboTbl.




Pacrnopka

MepgHas xuna

Camoperynpyembivi
TOKOMPOBOAALLMNI \
rPeroLL 3N1eEMEHT \

OnekTpounsonayms
13 ¢proprionimmepa
Onnetka 3
JIy>KeHoU meau
BHeLuHss obonoyka
13 gpropriommepa

Bor10KOHHast KOHCTPYKLMS

. HAAEeXHOCTb

® [MPOYHOCTb KOHCTPYKLMK ABNAETCA
OfHWM 13 OCHOBHbIX JOCTOMHCTB
camoperynupyemMbixX rpetoLLmx Kabenen.
BHelwHas ob6ono4vka na gpropnonumepa
obecneymBaeT MeXaHMYECKYO MPOYHOCTb
N XMMUYECKYI0 CTONKOCTb. Kabenn XTV
1 KTV nmetoT yHUKasibHYH BOIOKOHHYHO
KOHCTPYKLMIO 1 NMPON3BOAATCA C
MCNOMb30BaHMEM BbICOKOTEMMEPATYPHbIX
mMaTepuarnos.

Kabenb KOMMNeHCMPYET OTKITOHEHUS

B TENIONOTEPSAX N HANPSXKEHUN NUTAHUS.
OH MOXeT 6bITb HACTPOEH Ha
nogaep>xaHvie Temnepartypbl Tpy6bl

€ To4HOCTbIO A0 3°C npun ycTaHOBKe
Jatyunka Temneparypbl Tpyobl
NMOAKIIOYEHNN CMCTEMbI 060rpeBa

K YCTPOWCTBY ynpaBieHus.

MepgHas xwna

Camoperynipyembivi
TOKOMPOBOAALLMNA
rperoLLmii SrieMeHT

SnekTpounsonsums

Onnetka 13
JIYXKEeHoV Meam

BHeluHsisi obornoyka
13 gpToprionmepa
(ans Bepcum -CT)

MoHonTHas KOHCTPYKUMS

® Camoperynmpyemblii rpeloLlmi kabenb
aBTOMaTUYECKN KOMMEHCUPYET Jaxe
N3MeHeHWe TemnepaTypbl Bo3gyxa.

® Hawa KomnaHusa nmeet cebile 30 NeT onbiTa
paboTbl B chepe anekTpooborpesa.

XonopgHas Tpy6a: MaTepuas rpetoLLero
a/leMeHTa CXXMaeTcsl, co3[aBasi

1y 3TOM MHOXECTBO

TOKOIMPOBOAALUMX [JOPOXKEK

Tennas Tpy6a: matepuari

rperoLyero anemMeHTa pacLLuMpseTcs,
CoKpalLLasi rpy 3TOM YMCII0
TOKOIMPOBOASALLMX [OPOXEK

lopsiyas Tpy6a: paciumpeHve
marepuara rperoLLero aemMeHTa
MPaKTUHECKN MOJTHOCTHIO
paspbiBaeT TOKOMPOBOASALLME
LOPOXKM




PyKOBOZCTBO MO MPOEKTPOBAHIII
C1UCTEM 000rpeBa

Bbi6Op M NpoOeKTUPpOBaHUE CUCTEeMbI
o6orpeBa ona Tpyo

HacTosiLee pyKOBOACTBO MO MPOEKTUPOBAHMIO ONUCLIBAET MPOCTYIO MpoLeaypy
no BbIGOPY M MPOEKTUPOBAHMIO CUCTEM 0B6OorpeBa Ha 6ase rpeloLmx kabenem
BTV, QTVR, XTV nnn KTV.

3 onu1caHHbIX HUXeE Luara No3BosistoT chopMMpoBaTh 3aKkas Ha MaTepuarb,
BKJItOYas TWN rpetoLLiero kabens, ero AnvHy, a Takxke Bce Heo6xoaumble ans
MOHTaXa CMCTEMbl 060rpeBa KOMMOHEHTbI U KOMMIEKTYHOLLIME.

1.0 Bbi60p rperowjero Kabens 6

2.0 ANEeKTPpU4EeCKMM pacHeT 11

3.0 Bbl60Op KOMMNOHEHTOB M KoMmnnektTyowux 13

MoHTax

Cucrtembl o6orpeBa Tyco Thermal Controls [omkHbI MOHTMPOBATLCS B
COOTBETCTBUM C pekoMeHaaumsamm Tyco Thermal Controls. Cesxutech ¢
MeCTHbIM npeacTaBuTenscTBoM Tyco Thermal Controls ana nonyyeHus
aK3eMnaspa UHCTPYKLUKM NO MOHTaXy 1 3KcnnyaTaumn. Bce KOMMNOHEHTbI
NOCTaBAAOTCHA B KOMMJEKTE C MHCTPYKLUUSAMU MO MOHTaXxYy.

JononHutenbHasa uHdopmauus

MonHasa TexHn4eckas MHopMaLMA O KOMMNOHEHTaX U rpetoLLmnx Kabensax
npveegeHa B TEXHNYECKOM CrpaBOYHMKE MO MPOMBbILLIIEHHBIM CUCTEMAM
oborpesa. Hapsgy ¢ MHCTPYKUMEN NO MOHTaXy W aKCrnyarauumn oHa JonosHaeT
NHOpMaLMIO, MPUBEAEHHYIO B HACTOSALLEM PYKOBOACTBE. OTU JOKYMEHTbI
MO>XHO MOJSyYnTb B MECTHOM npepacTaButenscTse Tyco Thermal Controls vnm
3arpyautb ¢ canta Tyco Thermal Controls (www.tycothermal.ru)

1.0 Bbi60Op rpemoilero Kkaens

Bbi6op rpetowero kabens

[ns npaBuibHOro Bbibopa rpetoLLero kabesns Heo6xoaMMo onpeaenunTb:
* gvameTp TpyObl

1. OnpepeneHue
Tennaonotepb

* TOSILLUMHY TENOM3ONALMN
T :noaaepxvisaeMyo TeMnepaTypy (Heo6XxoavMyto TeMrepaTypy X1AKOCTH)

2. Beibop rpynmbl
rpetowmx kabenei

+20

+10 MuHumansHas

3. Bbibop rpetoLuero
Kabens

® -10 Temneparypa
-20 OKpyXxatoLLiei cpefbl

4. Onpepenexuve
LNHbI Kabens

TonwmHa Tennom3onsaumm

OnameTp Tpy6bI

Moppepxvesaemas
Temnepartypa

m XKnpkocTb: TeXHoMorn4eckas XunakocTb, Tpyba nogBepraeTcs nponapke
Tpy6a: OV 50 mm
TonwwuHa Tennonzonaumm: 50 mv
MopnepxuBaemas Temneparypa: 50°C



War 1.1 OnpepeneHue Tennonorepb

Bbi6op rpetowero kabens

1. Onpegenenme Tabn. 1 Tabnuua onpeneneHns TennonoTepb
TEnnonoTepb

2. BbiGOp rpynmbl [aHHble B Tabnuue npuBefeHbl C y4eTOM ClieAyHLUX YCITIOBUN:
rpefowuwX Kageneit e Tennousonsuusa n3 muHepasnbHon Batbl (k = 0,043)

3. BbIGOp rpelolLero ¢ MwuH. oXxugaemas Temnepartypa sosgyxa: —35°C, remnepartypa nycka: —20°C
KaGens e Tpy6bl pacnonoxeHbl Ha OTKPbLITOW NnoLwjagke

4. OnpepeneHie * Tpy6bl NU3roTOBMIEHbI U3 CTaNN

[MHB! KaGens [na pacyeta gpyrmx KoHurypauuin (pa3amepos, Temnepartyp v T.4.),
Bocnone3yrrteck nporpammon TraceCalc Pro nnun TraceCalc Net nnu cesxxmtech
C MeCTHbIM npepacTasuTenscTBoM Tyco Thermal Controls.

1. Bblbepute gnameTp TpyObl U TOMLLUHY TENIoM30NaLmUn
2. BblbepuTe Heo6Xx0aMMyH0 nogaepXX1MBaemyto Temnepartypy
3. OnpepenvTe COOTBETCTBYHOLLME UM TEMONOTEPU

Mpuvep: OV =50 MM, TU =50 mMm, T - 50°C Tennonotepu: 24.6 Br/m
[nameTp Tpy6bI Tonwwuna Mopnepxusaemas Temneparypa (°C)
(ycnoBHbIi TEnnou3onsaLun %0 40
npoxop) (mm)

8 25 6,4 74 9,3 11,4 13,4 15,6 18,1
30 5,9 6,7 8,5 10,4 12,3 14,3 16,5

40 52 5,9 7,5 9,1 10,8 12,6 14,5

15 25 8,2 9,3 11,8 14,4 17,1 19,9 22,9
30 74 8,5 10,7 13,0 15,4 18,0 20,7

40 6,4 73 9,2 11,2 13,3 15,5 17,9

20 25 9,3 10,7 13,5 16,5 19,5 22,7 26,2
30 84 9,6 12,1 14,8 17,5 20,4 23,5

40 71 8,2 10,3 12,6 14,9 17,4 20,1

25 25 10,7 12,3 15,6 19,0 22,5 26,1 30,2
30 9,6 11,0 13,9 16,9 20,1 23,3 26,9

40 8,1 9,3 11,7 14,3 16,9 19,7 22,7

32 25 12,6 14,4 18,2 22,2 26,8 30,7 34,9
30 11,1 12,7 16,1 19,7 233 27,1 3il,3

40 9,3 10,6 13,5 16,4 19,5 22,6 26,1

40 25 13,8 15,8 20,0 24,7 28,8 33,1 38,8
30 12,2 14,0 17,7 21,5 25,5 29,6 34,2

40 10,1 11,6 14,7 17,9 21,2 24,6 28,4

50 30 14,2 16,3 20,6 252 29,8 34,6 40,0
40 11,7 13,4 17,0 20,7 245 28,5 32,9

50 10,1 11,6 14,7 17,9 21,2 24.6) 28,5

65 30 16,4 18,8 23,7 28,9 34,3 39,8 46,3
40 13,3 15,3 19,3 23,6 27,9 32,5 37,5

50 11,5 13,1 16,6 20,3 24,0 27,9 32,2

80 40 15,4 17,6 22,3 27,1 32,2 37,4 43,2
50 13,1 15,0 19,0 23,2 27,5 31,9 36,9

80 9,6 11,0 14,0 17,0 20,2 23,5 27,1

100 50 15,7 18,0 22,8 27,8 32,9 38,2 44,2
80 11,3 13,0 16,4 20,0 23,7 27,6 31,8

100 9,8 11,2 14,2 17,4 20,6 23,9 27,6

150 50 21,1 24,2 30,7 37,4 44,3 51,5 59,4
80 14,8 17,0 215 26,2 31,3 36,1 4,7

100 12,7 14,5 18,4 22,4 26,5 30,9 35,6




Bbi6op rpetowiero kabens

1. OnpepneneHve
TennonoTepb

2. Bbi6op rpynnbl
rpetoLmx kabenein

3. Bbibop rpetoLero
Kabens

4. Onpepenexue
JVIVHBI Kabens

Bbi6op rpetowero kabens

1. OnpepneneHve
TennonoTepb

2. Boibop rpynnbl
rpetoLmx kabenei

3. Boibop rpetoiero
Kabens

4. Onpepenexue
JVIVHBI Kabens

e [lpoBepbTe, focTaTo4Ha N MakCUMarbHO foMycTMMas Temnepartypa

rpetoLero kabens

* BbibepuTe nooxodsLLyto rpynny rpetoLLmx kabenem B COOTBETCTBUN
C KriaccoMm Temreparypsbl
ExerogHas nponapka no 6 4 HacbiLLeHHbIM napom npu 20 atm (215°C)

HopmanbHas pa6oyas Temnepartypa — 50°C

Knacc Temnepatypbl — T3
Mopxopswas rpynna rpetolumx kabenenn — XTV2-CT-T3

Twun kabens

Knacc
Temnepartypbl

MakcumanbHoO

JonycTtumas TeMmneparypa

BTV2-CT
QTVR2-CT
XTV2-CT-T3
XTV2-CT-T2
KTV2-CT

e o o o

BTV2-CT

A 10BTV2-CT
B 8BTV2-CT
C 5BTV2-CT
D 3BTV2-CT

QTVR2-CT

A 20QTVR2-CT
B 15QTVR2-CT
C 10QTVR2-CT

40

B1/™m

B1/™m

30

20

10

80

60

50

40

30

20

10

T6
T4
T3
T2
T2

NPOAOIKMN-  MNepuogn4veckoe
TenbHOe BO3EeNCTBUE
Bo3pgencTeme (He 6onee 1000 4)
65°C 85°C
110°C 110°C
120°C 215°C
120°C 215°C
150°C 215°C

Bbi6epuTte rpaduk ons Hy>KHOW rpynnbl rpetoLLmx kabenen

HayepTute BepTMKanbHYO NIMHUIO OT TpebyeMor NoAaepXMBaeMon TemMneparypbl
HauepTute ropu3oHTanbHy NMHUIO OT NOSTYYEHHOrO 3HAYEHUs TenonoTepb
Bri6epuTe kaberb, rpadmk KOTOPOro MPOXOAUT Ha, TOHKOWM MepeceyeHnst TUX JIMHUIA

10 20 30 40 50 60 70
Temnepatypa Tpy6sb! (°C)
A
N
Ny
™~
H
20 40 60 80 100 120

Temnepatypa Tpy6sb! (°C)
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Ka6env rpynnbsl XTV &

MoppepxvBaemas 70
Temnepatypa = 50°C
Tennonotepu = 24,6 Bt/m
Kab6enb, rpadmk KoToporo
NPOXoAuT Haf TOHKOWN

60
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C =12XTV2-CT-T3
30

TemnepaTtypa Tpy6bl (°C)
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20
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MoppepxvBaemas Temnepartypa 50°C



Bbi6op rpetowiero kabens

1. Onpepgenexue
Tennaonotepb

2. Beibop rpynmbi
rpetoLmx kabenei

3. Beibop rpetoLero
Kkabens

4. OnpepeneHue
LNnHbI Kabens

10

PaccuuntanTte o6Lyto ANVHY rpetoLLero Kabens Kak cyMmmMmy AnmH, Heo6XoauMbIX
0119 KaXXA0ro KOMMOHEHTa Tpy6onpoBOAHONM CUCTEMBI.

Onsa Tpy6
[nvHa rpetoLlero kabens, HEO6XOAMMOro Ana oborpesa TPyObl, MPY MOHTaXe

NPSMbIMK y4acTKamu paBHa afivHe oborpesaemon Tpy6bl. [lobaBbTe K 3TOM
ONVHEe HanyCK Kak MUHUMYM B 1 MeTp A1 BBOAA B COEOMHUTESNbHYIO KOPOOKY
1 KOHLeBoOM 3apenku. [lo6aBbTe Hanyck 5-10% ons donaHues, KONEH U T.M.

Ons KaXxaow eauHULbI 3anopHON apmarTypbl
[ob6asbTe criefytoLLme HanycKu:

Tun 3apBUXKKU Hanyck rpetowiero kaéens (m)

3agBuxka 1,0

[MoBopoTHas 3acnoHka 0,4

LLlaposow KpaH 0,5

3anopHbIi BEHTUSb 0,9
Tpy6Hble onopbl

[o6aBbTe crnefytoLLme Hanycku:
D Tpy6bI (MM) Tun onopsl Hanyck rpetowiero kaéens (m)

8-25 [MoaBecHOW KPOHLUTENH 0
32-50 Manas konogka (100 MM X 5 MMm) 1,0
65-150 CpepnHsas konogka (150 mm x 8 Mm) 2,0

Mpouas apmaTtypa u Kpenex
CssxuTecb ¢ MeCTHbIM nNpefcTasmTenscTeom Tyco Thermal Controls.

OnuHa rpetoLero kabensa =

Tpy6a: 30 M = 30,0 m
BBop B coef. KOPO6KY + KOHUeBas 3agenka= 1,0 m
®dnaHubl: 5% = 1,5m
3anBmkkK: 3 LLIapoBbIX 3a4BMXKKM X 0,5 = 1,5m
Tpy6Hble onopsbl: 5 MasbIx KOnodok X 1 = 50m
O6uwas gnuHa 12XTV2-CT-T3 = 39,0m



2.0 dnexKTpu4YecKum pacuerT

AnekTpuyeckuii pacyet

Bce rpetowme ka6enm Raychem fosmkHbI 6bITh 06ecneyeHbl yCTpoiicTBaMu
3NeKTPO3alUUTbl B COOTBETCTBUM C MECTHLIMU Tpe6oBaHUsIMU/CTaHAAPTAMM.

1.

Onpepenexue
MUHUMaNbHON
Temmneparypbl nycka

Llenb o6orpeBa
[nsa obneryeHns NpoOeKTUPOBaHUA U SKCMyaTaumm, BCa Lenb oborpesa OOMKHA
COCTOATb U3 rperoLmx Kabenen ogHoro tuna. Kaxgas uenb o6orpesa gosmKHa

. Bbibop HoMuHana

QANEKTPUY. 3aLLMUTbI

6bITb 060pyAOBaHa COOCTBEHHOW 3NEKTPUHECKON 3alLmTon. Llenb moxeT
COCTOSITb U3 HECKOJbKMNX BETBEW (CM. PUC. HUXE), HO CyMMapHas AnvHa Bcex

rpetoLmx Kabenemn He [OSMKHA NPeBbILAaTh MakCUMarbHY AVHY Lenwu,
onpeeneHHyto B pasgene 2.2.
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AnekTtpuyeckas 3awmrta
Camoperynupyemsbie rpetowmne kabenv Raychem cHuxatoT MOLHOCTL o60rpesa
1 NoTpebneHve Toka Npuv NoBbILLIEHMM TeMnepaTypbl. Makc. noTpe6neHne Toka
OOMKHO COOTBETCTBOBATbL HOMUHANY 3NEeKTPUYECKON 3amTbl. B Tabn. 2 Ha

cTp. 12 nokasaHa MakcumMarnbHasa gfvHa Lenu ans cTaH4apTHbIX YCTPOMCTB
aneKTpuyeckon 3awmTsl (aBTomat Tuna C: EN 60 898) ans rperoLumx kabenen
Raychem, ycTaHOBMNEHHbIX Ha TENIOM30/IMPOBaHHbIE MOBEPXHOCTY 6€3 CPefcTB
yny4LieHus Tennonepefayn. [laHHble npvBefeHbl B COOTBETCTBUM C EBPOMENCKU-
MU HOpMaMu s rpetoLlmx kabenem HanpsbkeHnem nutaHus 230 B nepem. Toka.
[na nonyyeHua nHgopmaummn ans Apyrux Hanps>xXeHuin nuraHus, oénacren
NPUMEHEHWS, YCTPOWCTB 3NEKTPUHECKON 3aLLMTbl, MMH. TeMnepaTtyp nycka uim
Opyrvx NpodyKToB, CBSXKUTECh C MECTHbIM MPeAcTaBnTenbcTBoM Tyco Thermal
Controls.

3awmTa oT yTeyek Ha 3emMio

[ns o6ecnevyeHns MakcMmanbHOW 6€30MacHOCTU U 3aLlMTbl OT BO3ropaHus
Heo6xoaumo ucnonb3osatb Y30 (YCTPOMCTBO 3aLLMTHOIO OTKJIIOHEHUS NpK
yTeukax Toka Ha 3emsto) Ha 30 mA.

[ns BbIGopa HOMUHANA 3NEKTPUYECKON 3aLLUTLI, onpeaenuTe:
* MUHMManbHYIO TeMnepaTypy nycka
e 06LLYI0 AJIMHY rpetoLlero kaéens

War 2.1 OnpepeneHne MuH. Temnepartypbl nycka (°C)

3neKTPUYEcKMi pacyet

MoLuHOCTb camoperynmpyeMblx rpetoLmx kabene Raychem sasucut

1.

Onpegenexve
MUHUMANbHOM
Temneparypbl nycka

OT Temnepatypbl. HOMMHaAN 3NEeKTPUYHECKON 3aLLMTbl [OIDKEH OMNpeaensTses npu
MVHVMarnbHON TeMnepaType rnycka, TO eCTb Npy MUHMMAIBHON TemnepaType

. Bbi6bop HoMuHana

ANEeKTPUY. 3aLLMTbI

OKpy>KaroLLen cpefibl, MpU KOTOPOI NpeanonaraeTcs BKIYeHWe o6orpesa.

0°C

War 2.2 Bbi6Op HOMMHaNa 3NEeKTPUYECKOMN 3alymTbl

3neKTPUYEcKMi pacyet

M3 Tabn. 2 Ha cTp. 12, no Tvny rpetoLlero kadens (cMm. war 1.3) u oxvgaemon

1.

Onpepenexne
MUHUMANBHON
Temnepartypbl nycka

MWHMMAasLHOW TeMneparype nycka onpegenvire MakcumarsbHyo
pekomeHAyeMyto OnuHy rpetowero kabens (cMm. war 1.4). Beibepute HomuHan
3M1EKTPUYECKOM 3aLLmTbl (A), MPU KOTOPOM ANMHA FpetoLLero kabens MeHbLUe

. Bbi6op HoMuHana

QNEKTPNY. 3aLuTbI

UM paBHa MakcuMaribHOM peKoMeHayeMol AnuHe rpetoLero kabens (L < L max.).

Cunosble Kabenu

CwunoBble kabenu, BegyLUme OT YCTPONCTBA INEKTPUYECKON 3aLLNTbI K
coegnHUTENbHbIM Kopobkam Raychem, fofmKHbI 6bITb BbIOPaHbl B COOTBETCTBUM
C MeCTHbIMM TpeboBaHUsIMW/CTaHgapTaM1, HOMUHAIOM 3aLUUTbl U NageHnem
HanpsHKeHus.



Tabnuua 2
1. BbibepuTe rpetomin kabesnb Mpumep: 12XTV2-CT-T3
2. BbibepuTe MUHMMAanbHYIO TemMnepartypy nycka —20°C,
3. OnpepenuTe 06LLYIO ONVHY rPEroLLEro Kaberns 39 m, aBTOMaT
Ha 10 A Tun C

Makc. anuHa
rp. kabensa = 40 m

L makc. (m) - MakcumanbHas pekoMmeHAOBaHHasA AfMHA rpetoLlero Kabens

MunumanbHas YcTaBka
Temnepatypa  aBTOMara
nycka (Tun C)

8BTV2-CT
10BTV2-CT
10QTVR2-CT
15QTVR2-CT
20QTVR2-CT
4XTV2-CT-T3
8XTV2-CT-T3
12XTV2-CT-T3
15XTV2-CT-T3
20XTV2-CT-T2
15KTV2-CT
20KTV2-CT
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5°C 6A 90 60 35 20 25 20 15 60 40 30 20 15 95 40 25 15
10A 150 100 60 40 45 35 25 100 65 45 35 25 90 65 40 25
13A 195 135 80 50 60 45 35 130 85 60 50 35 115 85 50 35
16 A 200 160 100 60 75 60 45 165 100 75 60 45 145 105 65 45
20A - - 125 75 95 75 55 205 130 95 75 55 180 130 80 55
25A - - - 95 115 95 70 245 160 120 95 70 225 160 100 70
32A - - - 110 - 100 90 - 175 140 120 90 230 180 130 90
40 A HB HB HB  HB - - 110 - - - 130 110 - - - 110
0°C 6A 80 55 35 20 25 20 15 60 35 25 20 15 50 35 20 15
10A 135 95 55 35 45 35 25 100 60 35 25 85 60 40 25
13A 175 120 75 45 60 45 35 130 80 60 45 35 115 80 50 35
16 A 200 150 90 55 70 55 40 160 100 75 55 45 140 100 60 45
20A - 160 115 70 90 70 55 200 125 90 70 55 175 125 80 55
25A - - 125 90 115 90 65 245 155 115 90 70 220 160 100 70
32A - - - 110 - 100 85 - 175 140 115 90 230 180 125 90
40 A HB HB HB  HB - - 105 - - - 130 110 - - 130 110
-10°C 6A 65 45 30 15 25 20 15 55 35 25 20 15 50 35 20 15
10A 110 80 50 30 40 30 25 95 60 45 35 25 85 60 35 25
13A 145 100 65 40 85 40 30 120 75 55 45 35 110 80 50 35
16 A 180 125 80 50 65 50 40 150 95 70 55 40 135 95 60 45
20A 200 160 100 60 85 65 50 190 120 85 70 50 170 120 75 55
25A - - 125 80 105 80 60 235 150 110 85 65 210 150 95 65
32A - - - 100 115 100 80 245 175 140 110 85 230 180 120 85
40 A HB HB HB  HB - - 100 - - - 130 105 - - 130 110
-20°C 6A 55 40 25 15 20 15 15 50 35 25 20 15 45 35 20 15
10A 95 70 45 25 40 30 20 90 55 40 30 25 80 60 35 25
13A 125 90 55 35 50 40 30 115 75 55 40 30 105 75 45 35
16 A 155 110 70 45 60 50 35 145 90 65 55 40 130 95 60 40
20A 195 140 90 55 75 60 45 180 115 85 65 50 165 120 70 50
25A 200 160 110 70 95 75 60 225 145 105 85 65 205 150 90 65
32A - - 125 90 115 100 75 245 175 135 105 80 230 180 115 85
40 A HB HB HB  HB - - 95 - - 140 135 105 - - 130 105

* HB: HeBO3MOXHO.
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3.0 Bbl60OpP KOMNMOHEHTOB
U KOMMNNEeKTYIoWMX

Tyco Thermal Controls npon3BoguT NosHbIA HA60P KOMMOHEHTOB U
KOMMJIEKTYIOLLMX, HE TPEOYHOLLMX ropsadero MoHTaxa, s rperowmx kabenen
BTV, QTVR, XTV n KTV. Bce KOMMOHEHTbI pacc4mMTaHbl Ha COBMECTHOe
1. Tloakniovetine nuTas MCnonb3oBaHue, obecrneynBaroLLiee HadeXHYH0 SKCnyaTaumio CUCTEMbI
2. Coaummane 3NeKTpooborpesa, MPOCTOTY MOHTaXa 1 TEXHUYECKOro ob6cnyXumBanus. Ona
1 Pa3BeTBIIEHUE obecrneyeHns 6e30TKa3HOM aKcnyaTaunm 1 BbIMNOSIHEHUS BCEX HOPM Y
TpeboBaHuii 6€30MacHOCTU HEOOX0ANMO
MCnosib30BaTh TONbKO OpPUrnHaNbHbIE
KoMmnoHeHTbl Tyco Thermal Controls. Cuctema
oborpea BK/OHaAET Kak MUHUMYM OfVH Y3€er
5. Kommnextyioue NOAKIIIOHEHWS MUTAHUS U OfHY KOHLIEBYO

KomnoHeHTbI
M KOMNNEKTyHoLLMe

3. KoHueBas 3agenka

4. TepmocTatbl

E-100-L
3agenky. [JononHUTenbHble KOMMOHEHTbI, KoHuieas aafenka
Takue Kak Habopbl 519 cpalmBaHus u C VHAMKALIMOHHOIA
pas3BeTBEHNS, UCMOMb3YKOTCA MO namnout

JBM-100

VHTerpupoBaHHbIv y3en
NOAKIIOYEHNS NUTAHNS

C COeAnHUTENIbHON KOPOBKOW

Heob6xoauMOCTW.

KoHueBas
3afenka

S-150
KomnakTHas mydra
Ansa cpalymsaHms

T-100
Ha6op ansa cpawmeaHus
1 pa3BeTBEHNs

JBS-100-L
VHTerpupoBaHHbIn y3en
NOAKIOYEHNS MUTaHUS

C COeanHUTENbHON KOPOGKOW
(nokasaH ¢ UHAVKALMOHHOM
niamrnow)

KomnakTHas
KOHLieBast
3apernka

IEK-25-04
YNNoTHWUTENbHBIN Habop
Ana npoxofa Yepes Tennon3onaumio

JBU-100

CoepguHuTenbHas
Kopo6ka ans
MOAYIbHOWM CUCTEMbI

C25-100
MoacoeanHUTENbHbIN = Y
Habop

KomnakTHbI
Ha6op
NoaKtoYeHUs
nuTaHus
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KomnoHeHTb!
1 KOMNNEKTYIoLue

1. TMoaknto4eHne NUTaHUs

2. Cpawmsanue
11 pa3BeTBNeHNE

3. KoHuesas 3apenka

4. TepmocTarbl

5. Komnnektytowme
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Ha6opbl Ans noaKnoYeHWst MMTaHust MOryT MOHTMPOBATLCSA HEMOCPEACTBEHHO Ha
TPy6OonpoBO UM OTAENbHO OT TPYObl HA CMEXHbIX KOHCTPYKLMsAX. [ns nogsoaa nutaHus
HernocpefCcTBEHHO Ha TPY6e BbIGEPUTE OAMH U3 MHTENPUPOBaHHbIX HAGOPOB, NPEACTaBNEHHbIX
Hwxe. [ns nogsofa NUTaHUS OTAENBHO OT TPYObl, BbIGEPUTE OTAENBHYIO KNEMMHYHO
KOPOBKY 1 HEOHXOAUMbIE NOACOEAVNHUTENBHbIE HAGOPBI, HA6OPLI AN NPOXoAa Yepes
TENON30MALMI0 U3 MOZYIbHbIX KOMMOHEHTOB, NMPEACTaBEeHHbIX HA CNeaytoLLel cTpaHue.
Hab6opbl MOryT ncnonb3osarkcs ¢ rperowmmmn kabenamm Raychem BTV, QTVR, XTV n KTV.
Ha6opbl gna nogsoga nutanusa JBS, JBM n JBU MoryT 6bITh Takxe 3aka3aHbl B BapuaHTe
C VHOVKALUVOHHOW NaMrow, NokasbiBaloLLEN HanMyme NuTanms B KOpooKke.

MHTerpupoBaHHble KOMMOHEHTbI

VHTerpnpoBaHHbIe KOMMOHEHTbI O6bEANHSIOT (PYHKLMN COEQUHUTENIBHON KOPOOKM,
noAcoeanHUTENbHOrO Habopa, Habopa Ans NPoxoAa Yepes TENOM30NALMIO U ONOPHOro
KPOHLUTEMHA. OTN KOMMOHEHTbI 06eCneyMBatoT MOMHYIO 3aLLMTY rpefoLLmx kabenemn n nx
6e3onacHyto akcnyaTaumio. CucteMa U3oNALMK XuA, He TpebytoLLas rops4ero MoHTaxa,
1 MIHHOBALIMOHHbIE KOHTaKTHble 3axxumbl WAGO obecneynBatoT HafeXHoe CoeiuHEHNE U
3Ha4YUTESIbHO CHUXAIOT BPeMsl MOHTaxa. VIHTerpupoBaHHbIE KOMMOHEHTbI NPeAHa3HaYeHbI
LS CUCTEM NPOMBILLIFIEHHOr0 060rpeBa U cepTUULMPOBaHbI 4S8 UCTONb30BaHUSA BO
B3pbIBOONAacCHbIX 30Hax (EEx e).

Pe3bba kabenbHbIx BBOAOB MeTpuyeckas (M25).

MopBoa NnuTaHua noBepx Tension3onauum

JBS-100-E VHTerpnpoBaHHbIV y3en NOAKMYEHUS NMUTAHUS C COeQNHUTENBHON
KOPO6KOM ANnsa 1 rpetoLLero Kabens.
He TpebyeT rops4ero MoHTaxa.
B koMnnekT BXxoguT 1 canbHUK Ans CUI0BOro Kabens.
[na MoHTaxa HeobxoamMM 1 KpenexHbIi XOMyT (3aKka3biBaeTcs
OTAENbHO).
Howmep no katanory: 829939-000
Bepcusi Habopa ¢ MHOMKAUMOHHOW NamMmnou:
O603Ha4eHve nsgenus: JBS-100-L-E (Homep no katanory
054363-000)

JBS-100-EP MHTerpmpoBaHHbIn y3en NoAKMIOYEeHNsA MMTaHNsA C COeAMHUTESTbHOM
KOpobkon ans 1 rpetoLLiero kabens.
He TpebyeT rops4ero MoHTaxa.
B KOMNNEeKT BXOOUT NiacTuHa 3a3eMIIEHNS N 3aXXKUM 3a3eMISIeHNs
0N MCNONb30BaHWA ¢ HPOHMPOBAHHLIMKN Kabensamu.
[na MoHTaxka Heo6xoamm 1 KpenexHbI XOMyT 1 1 MeTanamyeckuni
canbHVK AN CUTOBOro Kabens (3akasblBalTcs OTAENbHO).
Howmep no karanory: 158251-000
Bepcusi Habopa ¢ MHOVMKAUMOHHOW NTaMMON:
0O603Ha4eHne nsnenus: JBS-100-L-EP (Homep no katanory:
075249-000)

JBM-100-E VIHTerpupoBaHHbIl y3en NoaKItoHeHns NMTaHns C COeANUHUTENBHOW
KOPOGKOW ANa NOoAKMoYeHns A0 3 rpeomnx kabenen. MoxeT Takxe
MCMNoNb30BaTbCA AN cpalnBaHns U pa3BeTBIeHNs.

He TpebyeT ropsayero MoHTaxa.

B KomnnekT BxoauT 1 canbHUK Ans CUNoBoro kabens.

[na MoHTaXKa Heo6XoAUMbI 2 KpenexXHbIX XoMyTa (3aka3biBaloTcs
OTAENLHO).

Howmep no katanory: 831519-000

Bepcus Habopa ¢ MHAMKaLMOHHOW NamMrow:

0O603Ha4eHune nspenus: JBM-100-L-E (Homep no katanory:
395855-000)

JBM-100-EP MHTerpupoBaHHbIn y3en NoaKItHeHs NMTaHns C COeAUHUTENBHOW
KOPOBKOW ANa NOoAKIo4eHns Ao 3 rperoLmx kabenen. MoxeT Takxe
MCMoNb30BaThLCSA AN CpalMBaHNsA N pa3BeTBIIEHUS.

He TpebyeT rops4ero MoHTaxa.

B KOMMNeKT BXOOUT MiacTUHa 3a3eMIIEHNS 1 3aXKUM 3a3eMIIeHNs
0N MCNONb30BaHWA ¢ 6POHMPOBAHHBIMU Kabensamu.

[na MoHTaXka Heo6XxoAMMbI 2 KpeneXHbIX XoMyTa 1

1 MeTannmMyeckuin canbHYK As CUOBOro Kabens (3akasbiBaroTcs
OTAEeNbHO).

Howmep no karanory: 986415-000

Bepcusi Habopa ¢ MHOMKaLMOHHOW Namro:

0O603Ha4veHve nsgenus: JBM-100-L-EP (Homep no katanory:
300273-000)



Coep. kopobka E Moacoep. Ha6op
IEK-25-PIPE

&
@ IEK-25-04 ﬁ

g

Ha6op anst npoxoaa Yepes u3onsaumio

MoaBoa NUTaHMA NoA TENNMOU3oNALMEn

C-150-E KomnakTHbIi yaen noasoaa nutaHus K 1 rpetoLemy kabeno.
MakcumanbHas Harpyska: 25 A
He TpebyeT rops4ero MoHTaxa.
[ns ncnonb3oBaHns ¢ HE6POHUPOBAHHBLIMY CUIIOBLIMU Kabensamu ¢
MHOrOMPOBOAHLIMU MEAHBIMM XUNamu ceHeHnem Ao 2,5 Mm2
Ha6op C-150-E npumeHsioT:
® eCnu NOAKIIOYEHNE COEAVHUTENBHOM KOPOGKN 3aTpyaHEHO M3-3a
HexBaTKN MecTa;
* Ha NuHUAX KUMWA nnm rubkux Linadrax;
* B Cllyyasix, Korga TpebyeTcs MOHTaX BCEX KOMMOHEHTOB Mof
Tennovsonsauuen;
Homep no karanory: 073704-000

MopaynbHble KOMMOHEHTbI

MopynbHble KOMMOHEHTbI UCMONL3YIOTCA AN NOABOAA NUTAHUS K MPEIOLLIMM Kabenam
yucnom fo Tpex. CoepnHuTEnNbHbIE KOPOOKM NpeAHa3Ha4YeHbl ANf MOHTaXa Ha MockKyto
NOBEPXHOCTb; BbINyCKalOTCA BEPCUM A1 HOPMASIbHBIX U B3PbIBOOMACHbLIX 30H.
CoepuHutenbHas kopotka JBU-100 o6opyaoBaHa MHHOBALMOHHBIMW KOHTAKTHBIMU
s3axumamn WAGO. MopcoeamHuTenbHble Habopbl M HA6OPbI AN NpoxoAa Yepe3
TEennon3onaumio He TPEBYIOT rops4ero MOHTaXxa 1 3aKasblBatoTCs OTAeNbHO. Beibepute
OfHY COEMHUTENBHYIO KOPOOKY AN KaXaow Lenun. Beibepute ofnH NOACOEANHUTENBHDI
Habop 1 oAuH Habop AN1A NpPoxoAa Yepes TENOoN3oNALMIO AN KaxXAoro kabens, BBOAMMOro
B COEVHUTENBHYIO KOPOOKY.

MeTpuyeckas pe3sbba (M25)
BapbiBoon. 30Hbl (EEx €)  HopmanbHbie 30HbI

A CoepuHuTEeNbHBIE KOPOOKU

[ns He6POHMPOBAHHBIX JBU-100-E™ JB-82
CUNOBbIX Kabenen
[ns 6poHNPOBaHHbIX JBU-100-EPM @ -
CUOBbIX Kabenen
B lMoagcoeanHut. Habopbl C25-100 C25-100
C Ha6opsbl ons npoxofa Yepes TEMoN3onsaLmo
Ina Tpy6, cocynos, IEK-25-04 IEK-25-04
HacocoB 1 KUMnA
Ons Tpy6 |IEK-25-PIPE® |IEK-25-PIPE®

U] Bepcus ¢ ungmkaumorHon namnon. O6o3Havenne nagenus: JBU-100-L-E nnm JBU-100-L-EP
(@) BkntoyaeT nnacTuHy 3a3eMNeHns 1 3aXuM 3a3eMIEeHNs; AN MOHTaXa HEO6X0AMM
METaNIMYeCKUn caribHUK A5 CUSI0BOro Kabens (3akasblBaTCs OTAENBHO).

() Ins MoHTaxa HEeo6XOaMMbI 2 KPenexHbIX XOMyTa (3aKasblBatOTCs OTAESBHO).

CpawmBaHue m pa3BeTBNeHUue

KomnoHeuTb!
1 KOMNNEKTyHoLLmMe

1. MNoakntoyeHne NuTaHUs

2. Cpawpusaxue
11 pa3BeTBneHne

3. KoHuesas 3ajenka

4. TepmocTarsl

5. Komnnextytowime

Ha6opbl ons cpalumBaHmns unv pasBeTBrneHns rpetowmnx kabene. CeptudmumpoBaHsl ons
MCMonNb30BaHWsA BO B3PbIBOONACHbIX 30Hax (EEx e).

CpawmMBaHue/pa3BeTBNeHUE NOBEePX Tenaou3onsaumm

JBM-100-E Ha6op ans cpalumBaHus/pa3BeTBeHUs NOBEPX TENTOU30NALNM C
KNEMMHbIMU 32>KUMaMW.
[na MOHTaXxKa Heo6XoAUMbI 2 KpeneXHbIX XOMyTa (3aka3biBaloTcs
OTAENbHO).
Howmep no kaTtanory: 831519-000
Bepcusi ¢ nnacTvHomn 3a3emneHns 1 3aXMMOM 3a3eMIeHNs:
0O603Ha4eHune napgenus: JBM-100-EP (Homep no katanory:
986415-000)



KomnoHeuTb!
M KOMNNEKTyHoLLMe

1. MNoakntoyeHne NuTaHus

2. CpawmsaHue
11 pa3BeTBMeHNe

3. KoHueBas 3agenka

4. Tepmocratsl

w

. Komnnektytowwme
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T-100

S-150

KoHueBaa 3aaenka

Hab6op ans cpawumBaHuns 1 pa3BeTBNEHNSA NOBEPX
TEnnon3onaumMmn ¢ UCNonb3oBaHNeM 06XXmma.

He TpebyeT rops4ero MoHTaxa.

[nsi MOHTaXa Heo6XOAUMbI 2 KpeneXXHbIX XoMyTa
(3akasbiBalOTCA OTAENBHO).

Homep no katanory: 447379-000

[nsi MOHTaxa Heo6X0AUM 06XKUMHOW MHCTPYMEHT:
O603Ha4eHne napenus: T-100-CT (Homep no kartanory:
954799-000)

(Ananor nHctpymenTa Panduit: CT-1570P)

Ha6opbl onsa cpalwMBaHMA NoA TEMNJIOU3ONSALMEN

Ha6op onsa cpalumBaHusa nog TeNonM3onsaumnen.
He TpebyeT ropsiyero MoHTaxa.
Homep no karanory: 497537-000

KoHueBas 3agenka Heobxoamma AN OKOHLEBaHUS rpetoLLero kabens.
CepTudhmumpoBaHbl ANt UICMONb30BaHUS B B3PbIBOOMACHbLIX 30HaX. BbibepuTe 1 KOHLEBYHO
3aenky s Kaxnoro CBoO6OAHOMO KOHLA rpetoLLero Kabens.

Ha6opbl ANif OKOHLEBaHUA Ha[ TENJIOU3OoNALUMEN

E-100-E

E-100-L2-E

E-150-E

MexaHuyeckas KoHueBas 3apenka (EEx e).

He TpebyeT rops4ero MoHTaxa.

[na MoHTaxka Heo6xoamMM 1 KpeneXKHbIn XoMyT
(3aKkasbiBaeTcs OTAENBHO).

Homep no karanory: 101255-000

MexaHun4yeckas KoHLeBas 3aaeska ¢ MHAMKaLUMOHHOW namMmnon
(EEx e m).

He TpebyeT ropsi4ero MoHTaxa.

[na MoHTaxka Heo6xoauM 1 KpeneXXHbIn XoMyT
(3akasbiBaeTcsa OTAesbHO).

Homep no karanory: 726985-000

Ha6opbl ANA OKOHLEBaHMUA MO TENJOU3onfaALMen

KomnakTHas koHueBas 3agenka (EEx e).
He TpebyeT rops4ero MoHTaxa.
Homep no karanory: 979099-000



R R R ———————————
TepmocTaThbl

KomnonenTb! TepmocTaTtbl MOTyT 6bITb HEOOXOAUMbBI ANA NOAAEPXXaHWNA TEXHONOrMYEeCKO TeMneparypbl
# KOMMAEKTYI0ILHE (PerynupoBaHme no TemnepaTtype 060rpeBaeMoi MoBEpPXHOCTM) UMK ANS CUCTEM
1. MOAKMI04EHNE NUTaHNS npefoTepaLleHys 3aMmep3aHns (perynmpoBaHune rno Temneparype okpyxaroLler cpebl).
[nsa sbi6opa NoAxoasLLero TepmMocTara BoCcrnosib3ynTechb HUXKeNnpuseaeHHOM Tabnuuen.
2. Cpawvsatue [ns perynvupoBaHuns No Temneparype o60rpeBaemMoi NoBepxHOCTM HEO6XOAMM OfUH
Y passeTBnenue TEpPMOCTaT Ha Kaxayto Lienb 060rpesa; AN perymposaHuns no TemrnepaType oKpyxaroLLen

cpefbl HE06X0AMM OVH TepMocCTaT AN BCEN CUCTEMBI.

[na 3KOHOMUM 3HEepronoTpebneHns B cuctemax NpeaoTepaLleHns 3amep3aHuns
peKoMeHayeTCa UCMosb30BaTh 3NeKTPOHHbIN TepmocTaT RAYSTAT-ECO-10, HenpepbIBHO
KOPPEKTUPYIOLLNIA MOLLIHOCTL 060rpeBa, 6a3npyscb Ha TeMnepaType OKpyXaroLLen cpefbl.

3. KoHueBas 3agenka

4. TepmocTarbl

3. KowmnnekTyioute 30HbI Tun 0603HauyeHne u3nenus
Perynuposanue AT-TS-13
HopmasbHble M0 Temr. OKp. cpefbl RAYSTAT-ECO-10
(HeB3pbIBOOMACHbIE) PerynupoBaHve no Temn. AT-TS-14
o6orpesaemon nosepxH. RAYSTAT-CONTROL-10
Perynuposanue

1o TEMIM. OKp. cpeabl

Perynuposatue no Temn. RAYSTAT-EX-02 (MexaHueckui)
o6orpesaemoit nosepxH. RAYSTAT-EX-03 (31€KTPOHHbIN)

BSprBOOI‘IaCHbIe

RAYSTAT-ECO-10 KoHTponnep ¢ nponopLmoHanbHbIM PerynmpoBaHMemM no
TeMnepaType OKpy>XaroLLero Bo3ayxa Aj1s UCMoMb30BaHWs B
HEeB3PbIBOOMACHbIX 30HaX
Tvin gaTymka: 3-NpoBoAHbIN TEPMOMETP conpoTuanexus (Pt100)
IunanasoH yctasku: 0...+30°C
KommyTupyembii Tok: 25 A
O6opynoBaH pene curHanv3aummn ans yoaneHHoro KOHTpons
3a COCTOSIHUEM CUCTEMBI
Homep no karanory: 145232-000

RAYSTAT-CONTROL-10  ONeKTPOHHbI TepMOCTAT C perynupoBaHvem no
TemnepaType o60rpeBaemor MOBEPXHOCTU ANs

MCMOb30BaHWs B HEB3PbIBOOMACHBIX 30HaX
Twvin gaTymka: 3-NpoBoAHbIN TEPMOMETP conpoTuBnexus (Pt100)
MoHTax: Ha TpyOy C MOMOLLbIO OMOPHOrO KPOHLLITENHA
SB-100 unu SB-101 vnu Ha NiocKyto NOBEPXHOCTb
IOunanasoH ycraeku: 0...+150°C

KommyTupyembii Tok: 25 A

O6opynoBaH pene curHanv3aummn ans yoaneHHoro KOHTpons
3a COCTOSIHUEM CUCTEMBI

Homep no karanory: 145232-000

AT-TS-13 ONEeKTPOHHBIA TepMOCTaT C perynmpoBaHnem no
TemnepaType o6orpesaemor NoBEPXHOCTU As
MCMONb30BaHUA B HEB3PbLIBOOMACHBIX 30HaX
Tun patumka: PTC KTY 83-110
MoHTax: Ha Tpy6y C MOMOLLIbIO ONMOPHOrO KPOHLLITENHA
SB-110 vnun SB-111 nnu Ha Nnockyto NoBEpPXHOCTb
Ounana3oH yctaBku: —5...+15°C
KommyTupyembii Tok: 16 A
Howmep no katanory: 728129-000

AT-TS-14 ONEeKTPOHHBIA TepPMOCTaT C PerynmpoBaHnem no
TemrnepaType o6orpesaemor NoBEPXHOCTU As
MCMONb30BaHUA B HEB3PbIBOOMACHBIX 30HaX
Tun patumka: PTC KTY 83-110
MoHTax: Ha Tpy6y C MOMOLLIbIO ONMOPHOrO KPOHLLITENHA
SB-110 vnun SB-111 nnu Ha Nnockyto NoBEpPXHOCTb
Ounana3zoH ycraeku: 0...+120°C
KommyTupyembii Tok: 16 A
Homep no katanory: 648945-000

RAYSTAT-EX-02 MexaHu4yeckuin TepMocTaT € perynmposaHmemM no
TemnepaType o6orpesaemor NoBEPXHOCTU As
MCMONb30BaHMA BO B3PbIBOOMNACHbIX 30HaX
Tun gaTymka: TepMob6asnioH 1 KanunnsapHasa Tpyoka
[nuHa Kabensa garynka: 3 m
CepTtudmkaums: @ 12 G/D EExd Il C T6 (Ta —40...+60°C)
MoHTax: Ha Tpy6y C MOMOLLIbIO ONMOPHOrO KPOHLLITENHA
SB-100 vnun SB-101 nnu Ha Nnockyto NoBEPXHOCTb
Ounana3oH yctaBku: —4...+163°C
KommyTupyembli Tok: 22 A
KabenbHbii canbHUK (3/4" NPT) 3aka3biBaeTcs OTAENBHO: ANS
6pPOHNPOBaAHHOMO cunoBoro kabens — GL-33, anst 06bI4HOro
(HebpoHUpoBaHHOrO) cunoBoro kabens — GL-34
Howmep no kaTtanory: 404385-000
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KomnoHeHTbI
M KOMINEKTYHOLWmMe

1. MNoaknio4eHne NuTaHms

2. Cpawwsanue
11 Pa3BeTBMEHME

3. KoHueBas 3ajenka

4. TepmocTarsl

5. Komnnextytowme
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RAYSTAT-EX-03 MexaHnyeckuii TepmocTar ¢ perynnposaHnem no
TemnepaType 060rpesaemon NoBepxHoCTV Ans
MCNosIb30BaHMsA BO B3PbIBOOMACHBIX 30HAaX
Twn gaTtymka: 2-npoBoAHbIN TepMOMETpP conpoTueneHus (Pt100)
[nvHa kabens gatynka: 2 m
CepTudmkaums: @ Il 2 G/D T=85°C EEx emia IIC T6 (Ta
-50...+55°C)

MoHTax: Ha Tpy6y C MOMOLLbIO OMOPHOrO KPOHLLTENHA
SB-100 unun SB-101 nnu Ha NNockyto NOBEPXHOCTb
IunanasoH yctasku: 0...+499°C

KommyTurpyembliii Tok: 16 A

Homep no karanory: 333472-000

RAYSTAT-EX-04 ONeKTPOHHbIN TEPMOCTAT C perynmpoBaHmemM no
TemnepaType OKpy>aroLLei cpefpl A8 UCNOSb30BaHWS BO
B3PbIBOOMACHbIX 30HAX
Ceptudmkaums: € 1l 2 G/D T=85°C EEx emia IIC T6 (Ta
-50...+55°C)
MoHTax: Ha Tpy6y C MOMOLLbIO OMOPHOMO KPOHLLTENHA
SB-100 unun SB-101 nnu Ha NNockyto NOBEPXHOCTb
HunanasoH yctaeku: 0...+49°C
KommyTunpyemsliii Tok: 16 A
Homep no karanory: 462834-000

YCcTpoiCTBa KOHTPOJISl M yripaBlieHns

MoMUMO TepMOCTaTOB M KOHTPOSNEPOB, NEPEUNCIIEHHBIX B HACTOALLEM [OKYMEHTe, Tyco
Thermal Controls npegnaraet yCTpoONCTBa KOHTPONSA U yrpaBneHns, paéoTatoLume ¢
MHOXeCTBEHHbIMM Liensmu oborpesa (ot 1 go 130).

Bonee nogpo6Hyo MHOpMaLMI0 MOXHO HAWTK B TEXHUHECKOM CMPaBOYHUKE MO
NPOMBbILLIIEHHBIM CUCTEMaM 060rpeBa, Ha canTte www.tycothermal.com, nnn B MmecTHom
npepncrasuTenbcTee Tyco Thermal Controls.

OnopHbie KPOHIWUTEWHbI U3 HEPIXXKaBeKLWEen cTanm

OnopHble KPOHLUTENHbI UCMONb3YOTCS ANS KPeneHns 060pyAoBaHNs, TAKOro Kak
TepMocCTaThbl UM COeANHUTESbHbIE KOPOBKM, Ha TPY6OMNpoBOAbl. [N MOHTaXa OMopHbIX
KPOHLLTEHOB HEOBXOAMMbI KPEMEeXHbIe XOMYTbl, HE BXOAALLME B KOMMEKT MOCTaBKM U
3aKasblBaeMble OTAENbHO. B KOMMNEKT OMOPHbIX KPOHLUTENHOB BXOAAT KPEMNeXHbIe BUHTbI
M6 n/vnn M4, ravku, wanbsbl 1 Wanbbl C NPY>XUHHBIM CTOMOPOM AN KPEMnyeHns OQHOW
COeAVHUTENbHOW KOPOBKU Unn TepmocTaTta.

Hwxe npvBeneHa Tabnmua COBMECTMMOCTM OMOPHbIX KPOHLLUTEMHOB C OCHOBHBIMM
COeMHUTENBHBIMM KOPOBGKaMu 1 TepmocTaTtamu; no Bonpocam COBMECTUMOCTU C APYrM
o6opynoBaHMsaM obpatuTteck B MECTHOE npeacTaBuTenscTBo Tyco Thermal Controls.

SB-100 SB-101 SB-110 SB-111
AT-TS-13 X X X
AT-TS-14
JBU-100-E
JBU-100-EP
RAYSTAT-CONTROL-10
RAYSTAT-ECO-10
RAYSTAT-EX-02x
RAYSTAT-EX-03

RAYSTAT-EX-04

TexHuYeckue faHHble

Pasmepsbl mnactuhbl (X x Y)160 x 230 mm 160 x 160 v 130 x 130 vm 130 x 130 mm

X X X X X X X X X
X X X X X X X

PaccTosHue mexay 100 160 100 100
Tpy6OM 1 NNacTUHoOn

KonuyecTtBo HEOOXOAUMbIX 2 2 1 2
KpeneXHbIX XOMyTOB

Homepno katanory 192932-000 990944-000 707366-000 0579796-000



h CAUTION 4

ELECTRIC SURFACE HEATING

Raych Ch

Heating Sy

3

MpenynpeauTenbHbie HAANUCU

MpenynpenuTenbHble HAANUCK NPEAYNPEXAAI0T O HANNYMM 3NIEKTPOOBOrpeBa
noa Tennounsonsaumen Tpybonposoga unm gpyroro obopynosaHus (tpebyetcs
KaK MMHUMYM OfHa npedynpeauTesibHble HAAMUCh Ha Kaxable 5 M uenu
o6orpesa).

A3bIk 0O603HavYeHue Ne no karanory
AHrANACKUN LAB-I-01 938-947-000
®paHuy3ckui LAB-I-05 883061-000
Hewmeukui ETL-G 597779-000
TNartsuiickui LAB-I-32 841822-000
JlutoBckuii LAB-ETL-LIT 105300-000
Pycckui LAB-ETL-R 574738-000

KpeneXxHble XOMyTbl

VMcnonb3yloTesa Ansa KpenneHns KOMNoHeHTOB. Beibepute nogxoaaLwmnin xomyt
(13 HepXxaBetoLLer cTanu) ansa HyXKHoro auametpa Tpy6sl. Ana JBS-100,
JBM-100, E-100, E-100-L, T-100 n IEK-25-PIPE npwu BbI60pe xoMyTa
Heo6xoanmo Jo6aBuTb 25 MM K gnamMeTpy upyosbl.

BHeluHuWiA guameTp TpyObl XomyT Howmep no karanory
20-47 MM (172" - 11/4") PSE-047 700333-000
40-90 mm (174" - 3") PSE-090 976935-000
60-288 Mm (2"-10") PSE-280 664775-000
60-540 Mm (2" -20") PSE-540 364489-000

Ha6op ana tepmocTarta

HWA-WAGO- Ha6op ¢ JONOMHUTENBHBIMY KNEMMHbIMY 6110KaMu ans
TSTAT-KIT nogkntoyeHuns Tepmoctarta Tuna RAYSTAT-EX-02
K coegmHuTenbHbIM Kopobkam JBS, JBM n JBU.
Ha6op BkntovaeT 2 knemmHbIx 6roka Tuna WAGO 284
(1 xL,1 x PE) n 1 canbHuk gns cunoBoro kabens
GL-36-M25.
Homep no karanory: 966659-000
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KpenexHasa neHrta

Bbi6epuTe KpenexHyto NeHTy B 3aBMCMMOCTU OT Matepuana Tpy6bl.
3 BuTKa Kaxaple 300 MM nonepek rpetoLLero kabens.
Heob6xogvmas OnvHa paccymTbiBaeTCs cregyowmm o6pasom:

O6Lwas gnvHa Tpy6bl

KonudecTso pynoHos = —— TPY6bl Ha pySioH

Hob6aBbTe K BblYMCIEHHOMY KonnyecTBy 20% AN KpenneHns rpetoero kabens
K 3a4BWXKaMm, doraHuam u T.4., eCnm 370 HE0H6XOANUMO.

GT-66 CraHpapTHas cTeknoTkaHeBas NieHTa ans KpernneHns
rperomx kabeneu K Tpyée.
He npegHa3HayeHa Ans ncnosib30BaHus ¢ Tpy6amu U3
HepX. cTanu.
OnvHa pynoHa 20 M, wvpuHa 12 mm
Homep no karanory C77220-000

GS-54 CTeknoTkaHeBas fieHTa C HU3KUM Coep>XXaHNeM
ranoreHoB Ans KpensieHus rpetoLmx kabenen K Tpyée.
MpegHasHayeHa ons UCNoONb30BaHWsA ¢ Tpy6amm
13 06bIYHOM U HEPX. CTanu
OnvHa pynoHa 16 m, wvpuHa 12 mm
Homep no karanory C77221-000

Mpun ncnonb3oBaHMM antOMYHUEBOWN KPENEXHOW NEHTbI AN YTyHLLIEHNS
Tennonepenayy Bocnonek3ynTtecb nporpammon TraceCalc nnun TraceCalc Net
NN CBSXKMTECHh C MECTHbIM npeacTaButensctsoM Tyco Thermal Controls
Onsa nonyyeHus 6onee TO4YHOM MHOpMaLnn.

OvameTtp OuameTp GT66, GS54,
Tpy6bl, MM TPy6bl, AIOWUM M TPYObl HA PYJIOH M TPYObl Ha PYJIOH
8 4" 46,5 37,2
15 5" 29,9 23,9
20 3/4" 23,8 19,1
25 1" 19,1 15,2
32 11/," 15,1 12,1
40 11/," 13,2 10,5
50 2" 10,6 8,4
65 21/," 8.7 7,0
80 3" 7,2 5,7
100 4" 5,6 4,5
150 6" 3,8 3,0

3awmTHan Tpyo6ka

CwvnukoHoBas Tpybka, 3alumLiatoLlas rpetoLmii kabesb

G-02 OT NOBPEXAEHNs1 OCTPbIMU KPOMKaMu, Hanpumep
Topuamu Tennonsonaumm, dnaHuamm u T.4. Tpyoka
MOXET 6bITb Hape3aHa Ha y4acTkn HeO6X0AMMOW ANNHBI.
Homep no katanory 412549-000



Ka6enbHble canbHUKMU

GL-33

GL-34

GL-36-M25

GL-38-M25-METAL

KabenbHbI canbHUK ¢ HopMasibHOM TPYGHOWN pe3bboi
3/4" pns BBOgA CUOBOro Kabens B TepMocTaThl Tuna
RAYSTAT-EX-02 (EEx d Il C).

MaTepuan: naTyHb C HUKENEeBbIM MOKPbITUEM
lMpenHa3HayeH Ans Mcnonb3oBaHWs ¢ GPOHMPOBAHHBIMU
CUNOBbIMU Kabenamu

Howmep no katanory 493217-000

KabenbHbI canbHUK ¢ HOpMasbHOM TPYGHON pe3bboi
3/4" nns BBOgAa CUOBOro kKabens B TepMocTaThl Tuna
RAYSTAT-EX-02 (EEx d Il C).

MaTepuan: naTtyHb C HUKENIEBbIM MOKPbLITUEM
MpenHasHayeH ans Ucnonb3oBaHus ¢
HEeOPOHMPOBAHHBLIMUY CUTOBLIMU Kabensamm

Howmep no katanory 931945-000

CanbHuk ansa cunosoro kabensa M25 (EEx e)
Matepuan: nonnamug,

MpenHasHayeH ans Ucnonb3oBaHus ¢
HeOPOHMPOBAHHbLIMU CUTOBLIMWU Kabensamm
3anacHaga getans ans JBS-100, JBM-100 1 JBU-100
Howmep no katanory 774424-000

CanbHuk ana cunosoro ka6ens M25 (EEx e Il and EEx d
Il C) pns coegMHUTENbHBIX KOPOBOK C BHYTPEHHEW
nnactTuHom 3azemnenus (-EP) nnu metannuyeckmx
COEVHUTENbHbIX KOPOBOK

MpeaHasHaveH gns ncnonb3oBaHms ¢ 6POHNPOBAHHLIMM
CUNOBbLIMM Kabensmm

Howmep no katanory 056622-000

MopBsop NnuTaHus PasBeTBneHune
%E] i] -
KoHueBas
3apenka
-

Knacc 30HbI: B3pbiBOONAacHas
HebpoHvpoBaHHbIN cnnoson Kabesb
OnameTp Tpy6bl: 50 MM

Twn rpetolero ka6ens: 8XTV2-CT-T3
OnuHa rpetowtero kabens: 39 m

3akas Ha maTtepuarnbl

1 X MIHTErpUPOBaHHbIV Y3eN NOAKMOHEHUS
nutanus JBS-100-E

1 x Habop Ons cpalumBaHus/

passeTsneHus T-100

2 X Habop Ans okoHuesaHus E-100

8 x npepynpeaunTensHbIX Hagnucen LAB-I-01
5 x xomyT PSE-090

4 x KpenexHbIx neHTbl GT66
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Raychem

Tenedakc Komy:

Tenedpakc oT:
damunus:
Odupwma:
Tenedakc N

HaTta:

MpoekTHble AaHHLIe OnA 3nekTpooborpesa pesepeyapa Harpesatenem Auto-Trace ©

O6uwasn Mokynartens: ...
nHpopmauuma .
No NpoexTy MpoekT / MecTo:
McnonuuTens: HOMEP TENEMOHA: .....oooooerrrrcersinesesnes s
3anpoc N9:......... TLATA: oo
HasHauenue [] 3awmra ot 3amep3aHus L] Noppepxanune Temnepatypei
[] MpoTuBoKOHAEHCALIMOHHBIN Harpes [] Pazorpes
Cpena ] Bopa LOPYTHE: o
TONbKO ANA . 3 . . .
pagorpesa MNOTHOCTL: ... Kr/M® Y [O.TeMTI0EeMKOCTb................... kOx/kr K Bpewmsi: . yac Macca:.... Kr
TemnepaTtypa Tpebyemas TemnepaTypa MUHUM.. s °C MaKC. OOMYCT. .o, °C
o
0 Temn. oKkpy>xatoLen cpeel. MUHUM.: °C MAKC.. s °C
Temn. HenpepbIBHOW 3KCMJ. B MPOLLECCE: e °C MAKC.. oo °C
Pabouan Temnpatypa Bxog. MUHUM: ...........ccovvvvvvvvrrrn °C
OuuncTka (Hanpumep. nap) L net U pa MaKC. TEMMNEPATYPA.: w..oooooeeeorroeerroee °C
OnekTpuueckue  HanpsxeHue ] 2308 LI MHoe: e
aHHble
A [J HapyxH. moHtax ] BHyTp. moHTax [ BapbiBoonacHas 3oHa ] He B3pblBOONacHas 3oHa
Tennousonauua MuHepanbHas BaTa [] TkaHble matsl [] BansiHbie ogesana VIHaS: oo,
Tonwwuwa Mm/Be3ne 6€3 TENNOUIONALMM: .....coovveereerrcrrns M2 (Hanpumep, nassbl)
Tennousonauun
Matepuan [Jyrnepoguctas ctans ] Hepxasetowas ctanb [ Mnactmacca [ VIHOE ..
[laHHble no Pasmepbi:
eseps o
pesepsyapy UMITMHOPUYECKUIA: - ONAMETP e MM TonuwmHa CTEeHKM:
- obLan BeicoTa ..MM  YpOBeHb COLEPXXMMOrO
- obwian gnuHa ..MM KonuuyecTBo pesepByapoB
KOHWYECKUN: - QuameTp HaBepxy .. .MM
- OMAMETP BHU3Y e MM
- BbICOTA KOHYCA .o MM
napannenenuneq: - WUpMHa MM
-BbICOTA MM
-rnybuHa MM
Onopa:
L cTorKa. . WITYK
U cenno. v LITYK MaTepuan: ... [ Tennousonsums ceana
[J 6eToHHBI dyHOamMeHT [ 06ka
MpumeyaHusn
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Cuctemsbi o6orpesa Raychem — aro:

be3onacHocTb M HafEeXHOCTD
lpocTota B NpoEKTHPOBaHUN
Camoperynupymas TEXHOIOMrHUA

Bo3moxHocTb nponapky 060rpeBaembix Tpy6

YHukanoHas n 6e30nacHas KOHCTPYKUns
KomnoHeHTbI 6€3 ropayero MoHTaxa

Moaaepxxka cHcTemMoii ynpasneHnus Ka4ecTBoM

MpopyKuus cooTBETCTBYET

TpeboBaHUAM

EBponenckux oupeKTus.
www.tycothermal.ru

Raychem, DigiTrace, RAYSTAT, Tracecalc, Tracecalc Pro
n TraceCalc Net — ToproBbie Mapku Tyco Thermal Controls.

lpenocTaBneHHas Bbille MHGopMaLWs, BKIOYas MloCTpaLmm,
ronaraetcsi BepHoui. TeM He MeHee, Mos1b30BaTe v JO/MKHbI
CaMOCTOSITEIIbHO OLEHUBATH MPUrOAHOCTb KAXKA0Ir0 U3[EINS K UX YCIIOBUSM
akeninyaraymm. Tyco Thermal Controls He gaeT HUKaKkux rapaHTui
OTHOCUTESTLHO TOYHOCTU U MOJTHOTBI MPEAOCTaBIIEHHO MHbOpMaLMu U
CHUMAET C cebsl OTBETCTBEHHOCTb B CBA3U C €€ UCIOIb30BaHNEM.
O6s3atensctBa Tyco Thermal Controls nofHOCTbIO0 OroBOPEHbI U
orpaHu4eHbl nosioxeHnsmu «CtangapTHbix ycrosuii Tyco Thermal Controls
Ha npopaxy» [ss gaHHoro suaa nagenwii. Tyco Thermal Controls nnn
ANCTPUGLIOTOPbI MPOAYKLIMN KOMIAHWUM HU MPYU KaK1NX OOCTOSTEIbCTBAX He
HecyT OTBETCTBEHHOCTY 3a CJlyYaviHbIVi, KOCBEHHbIV MY BbITEKAIOLLMI
crefcTBuEM ylLep6, BOSHUKLLMY B pe3ysibTaTe MpoAaxu, nepenposaxu,
UCIOJIb30BaHWS UITN HENPaBUIIbHOIO UCTONb30BaHNS U3[ETNS.
Cneungpmkaumm Tyco Thermal Controls moryT nameHsitbcsi 6e3
npegynpexaenHus. Kpome atoro, Tyco Thermal Controls octaBnser 3a
€060/ MpaBo BHOCUTL U3MEHEHMS B TEXHOJIOTNHECKWY MPON3BOLACTBEHHbIV
npouyecc 6e3 yBegomneHus [oKynaTesns, ecim 3Ty U3MEHEHNS He
HapyLLalT COOTBETCTBUS U3L[ENNSA €ro crneLmugpuKaymm.

tyco

Thermal Controls

HaLua npogpeccus — HecT Tensio

Poccus n apyrue ctpanbl CHI
Tyco Electronics Raychem GmbH
125315, r. Mocksa
JleHvHrpagckmi npocn.,

a. 72, ocpuc 807

Ten.: +7 (095) 721-18-88

®dakc: +7 (095) 721-18-91

KasaxctaH

Tyco Electronics
KasaxctaH, r. ATbipay,
yn. N'ypbeBckas, 4, K. 3
Ten.: +7 (300) 522-69-56
dakc: +7 (3122) 22-76-40

[laHHbIA [OKYMEHT NPpefoCTaBJIeH:
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