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1 OBWAA MHPOPMALNA

Wcnonb3osaHne PykosopacTea

HacTosLiee PykoBoACTBO MO MOHTaXy U TEXHUYECKOMY 0b6Cny>KnBaHuio
npefHasHa4yeHo A5 caMoperyavpyloLWwmnxcs 1 cCaMoorpaHMymMBaoLLMxcs
cucTem anekTpooborpesa Raychem nns TeNnoM3onMpoBaHHbIX
Tpy60onNpoBOAOB M COCYA0B.

[ns nonyyeHns nHopmalmv no apyrium obnactam npuMeHeHus
cuctem oborpesa CBAXMUTECh C MECTHLIM NPefCcTaBUTeNbCTBOM
KomnaHuu MNenTeiip Tepman MeHeaXMeHT.

CaMoperynupylolmecs rpetowme kabenu
BTV, QTVR, KTV u XTV

OTHoCHTENbHO OTHoCHTeNBHO
XOTOAHBIN y4acToK ropsAYmii y4acToK

B MouHocTb oborpesa 3aBUCHUT OT TemMepaTypsl. 1o Mepe Toro
Kak Temneparypa Tpy6bl BO3pacTaeT, MOLHOCTL oborpesa
yMeHbLLIaeTcs.

B> [py BLICOKMX TEMMepaTypax MofMMep pacluMpaeTcs, CHUXas
KOJIMYECTBO NMPOBOAALLMX JOPOXKEK U TaKUM 00Pa30M yMeHbLLAs
NPOXOASALLMIA MeXy NPOBOLHWKAMU TOK.

B [Ipy HU3KMX TemnepaTypax KonM4ecTBO TOKOMPOBOAALLUX
[OPOXXEK BENMKO M B Kabene npoTeKaeT aNeKTpuyeckuin Tok

CamoorpaHW4MBaloLMeca rpetoyue kabenu VPL

npOBO,ﬂHMK TOYKa KOHTakTa

X

T ’ 1"
H A OGorpesat y4acTok —D

[ns nencTena rpMeHHoOM rapaHTMm He06XOAMMO BbINONHATL BCE Tpe-
6oBaHuMa HacTosALero PykoBoacTea n TpeboBaHWs MHCTPYKLMIA, Npuna-

raemMbIx K MOHTaXHbIM KOMMeKTam. MoHTax cucteM oborpeBa AosKeH

YAOBNETBOPATb BCEM HAaLLMOHANIbHbIM U MECTHbIM HOpMaM ” TpeﬁOBaHl/lﬂM,
NPpUMEHUMbIM K CUCTEMaM BHEKTPOOGOFPEBB.



Ycnosua pns 6e3onacHon akcnayaTaumu: CM. cepTuukathbl

ATEX

Homep ceptudpukara Kog

BaseefalsATEX0T183X €% 11260 Ex o 11C T4 Gb

BTV

PTB 09 ATEX 115X & 112 60 £x 10 A21 1Peg TaO°C
Baseefa0ATEX0185X €112 6D Ex e I T4 b
QTVR
PTB 09 ATEX 116X & 112 60 £x 10 421 P46 T130°C
Baseefa0ATEX0184X &) |12 6D Exe lic T Gb
XTV
PTB 09 ATEX 1118 X &€ 11260 £x 1D A21 P88 Troc
- Baseefal6ATEXO186X & 11260 Ex e lic 226°C (121 66
PTB 07 ATEX 1117 X & 112 60 £x 10 421 1P8s To2¢°C

VPL  BaseefaObATEX0188K €8 1 26D Exe 1 1% Ex D A21 1P6 T*C

*MoppobHas vHbopMaLmns NprBeaeHa B cepTUduKaTe NS B3PbIBOONACHOMN 30HbI

IECEx

Homep ceptudpukata Kog
a1y IECEx BAS 06.0043X ExelIC T6 Gb

IECEx PTB 09.0056X Ex tD A21 P66 T80°C
GTvR IECEx BAS 06.0045X Exe lIC T4 Gb

IECEx PTB 09.0057X Ex tD A21 IP66 T130°C
- IECEx BAS 06.0044X ExelICT*Gb

IECEx PTB 09.0059X Ex tD A21 IP66 T**°C
.y IECEx BAS06.0046X Ex e IC 226°C (T2) Gb

IECEx PTB 09.0058X Ex tD A21 IP66 T226°C
VPL IECEx BAS 06.0048X Exe Il T* Gb Ex tD A21 IP66

*MoppobHas HdopMauns nprBeaeHa B cepTUdUKaTe 1% B3PLIBOONACHOMN 30HbI

EH[ [ x ?:;I;%)MK&TE Koa

1Ex e lIC T6 Gb X/ 1 Exe mb [IC T6 Gb X

TC RU C-BE.
BTV Ex td A21 IP66 T80°C / Ex td mbD A21 IP66
ME92.B.00056
T80°C
1Ex e lIC T4 Gb X/ 1Ex e mb IIC T4 Gb X
QTVR TC RU C-BE. S
ME92.B.00056 Ex td A21 IP66 T130°C / Ex td mbD A21 IP66
T130°C
1 Ex e IC T3 (195°C)/T2(250°C) Gb X /
TV TC RU C-BE. 1 Exemb IIC T3 (195°C) / T2 (250°) Gb X
ME92.B.00056 Ex td A21 IP66 T195°C, T250°C / Ex td mbD A21
IP66 T195°C, T250°C
1Ex e I C T2 (226°) Gb X /
oy TC RU C-BE. 1Ex e mb IIC T2 (226°C) Gb X
ME92.B.00056 Ex td A21 IP66 T226°C / Ex td mbD A21 IP66
T226°C
L TC RU C-BE. 1ExelICTGb X/ 1Exemb IIC T Gb X
ME92.B.00056 Ex td A21IP66 T / Ex td mbD A21 1P66 T

HoMuHanbHoe Hanps)keHue NUTaHuA

BASEEFA BTV1, QTVR1, KTV1, XTV1, VPL1: 110V, 120V
BTV2, QTVR2, KTV2, XTV2, VPL2: 230V, 277V, VPL4: 400V, 480V
PTB BTV2, QTVR2, KTV2, XTV2: 230V, 277V




BTV QTVR XTV KTV VPL

MuH. paguyc usruba

npn 20°C 15 mm 15 mm 15 mm 25mm 20 mm
npn —60°C 50 mm 50 mm 50 mm 50 mm 20 mm
MuHumansHas o o o o o
TemnepaTypa MOHTaxa -60°C -60°C -60°C -60°C -60°C
MakcumansHas cm.
nopfepxusaemasn 65°C 110°C 120°C 150°C Tabn.
Temnepatypa HIke
MakcumanbHas

noafepxusaemas

Temnepatypa (He 6onee 85°C 110°C 250°C 250°C -
1000 4 B cymme

NPy BKJ1. NUTaHWK))

MakcumansHas o
AonycTUmas Temneparypa - - - - 260°C
(NP BBIKN. NUTaHUH)

Temnepatypa 13

bl 76 T4 (T2:20XTV2, T2 T
EHE2086-1 5.1.11 15/20XTV1)

TemMnepartypa orpaHinyeHms

MowyHocTv (*Onpepensercs - - - - T*

npoekTom)

(*) BpemeHHoe TemnepatypHoe Bo3geiicTene 250C npuMeHnMo ans Bcex kabenert ¢ Mapkuposkoi “MAX
INTERMITTENT EXPOSURE 250C" ("MAKCUMAJIbHOE BPEMEHHOE BO3IENCTBUE 250C")

MakcumanbHas nogaepkusaeMas Temnepatypa (npy BKAKYEHHOM
nuTaHum)

Kabenb 110V 230V 254V 277V 400V 480V
5VPL1-CT 235°C - - - - -
10VPL1-CT 215°C - - - - -
15VPL1-CT 190°C - - - - -
20VPL1-CT 150°C - - - - -

5VPL2-CT - 230°C  225°C  225°C - -
10VPL2-CT - 210°C  200°C  195°C - -
15VPL2-CT - 180°C  155°C  105°C - -
20VPL2-CT - 150°C - - - -
5VPL4-CT - - - - 230°C  230°C
10VPLA-CT - - - - 205°C  205°C
15VPLA-CT - - - - 160°C  160°C
20VPL4-CT - - - - 150°C  150°C

»  lpegynpexpgexune

Kak ¥ npu ucnonb3oBaHWu No6oro anekTpuyeckoro o6opyposa-
HUA, paboTaloLero oT BbICOKOro HanpAXeHHWA, NoBpeXXAeHue
rpetoLyero kabenA UM KOMMNOHEHTOB CUCTEMbI 060rpeBa, M1
HenpaBHUNbHbIA MOHTaX, CNOCOGHLIN NPUBECTH K MPOHUKHOBE-
HUIO BNarM B CHCTEMY WITH ee 3arpA3HEHHUI0, MOXKET NPUBECTH K
3aMblKaHHIO, UICKPEHHUIO U BO3rOpaHHUIo.

He coefuHANTe NPOBOAHUKM rpetoLero kabensa BMecTe, Tak Kak
3TO BbI30BET KOPOTKOE 3aMbIKaHue.

Bce HenpucoeUHEHHbIE K YeMY-NTH60 KOHLibI FpetoLLux kabenen
AOMKHbI 6bITb U30NTMPOBaHbl C MOMOLLbIO KOHLIEBOW 3afierKH,
pa3peLueHHOW K NpuMeHeHuto MeHTeitp TepMan MeHeMKMEHT.

MakcuManbHas nogaepxveaeMas TeMnepartypa (npu BKnloueHHOM
nutaHum)



2 Bbi6op rpetowyero kabensa

CnepyeT y6enTbCA, YTO YCTAHOBMEHHbIE HA KaXAbli U3 Tpy6onpoBo-
0B rpefolime Kabenu cCooTBeTCTBYIOT MPOEKTHOM AOKyMeHTaumu. Ona
Bbl6Opa NOAXOASALLEro rpeioLLero kabens ¢ y4eToM TensoBbIX, XUMU-
YeCKMX, IMEKTPUYECKMX U MEXaHNYECKMX OCOOEHHOCTEeN MecTa MOH-
Taxka, BOCMosb3yiTech fJOKYMeHTalunen kK npogyktam Mexteiip Tepman
MeHef)XMEHT, PYKOBOACTBAMM MO NMPOEKTUPOBAHMIO UMK MPOrpamMmoit
TraceCalc.

3 TpaHcnopTMpoBKa U XpaHeHue
rperowyero kabenn

TpaHCnopTMpOBaTh B yNakoBKe MOXHO BCEMU BUAAMM KPbITbIX
TPAHCMOPTHBIX CPEACTE (aBTOMOBUIBHBIM, XENe3HOA0POXKHbBIM, PEYHbIM,
aBMaLMOHHBIM 1 Ap.) B COOTBETCTBUM C AeNCTBYOLLMMI Ha LAHHOM
BUZE TPAHCMoOpTa NpasuiamMmu nepeso3ok npu TeMnepaType Bo3ayxa

oT - 50°C po + 50°C. TpaHcnopTHas ynakoBka NpefoxpaHseT Kopnyc

0T NPSIMOro BO3AeNCTBUS aTMOChepHbIX 0CaAKOB, MblW 1 YAAPOB Npu
TPaHCMOPTUPOBaHMUK.

MaTtepwvansl 1 06opyAoBaHVe [OMKHbI XPaHUTBCS B CYXWUX U YNACTbIX
3aKpbITbIX NoMeLLeHnsx npu Temnepatype oT - 20C° po + 40C° un BbITb
3alUMLLEHbI OT MEXaHUYECKMX MOBPEXAEHN.

4 MoHTaXx rpewouiero kabens

4.1 TpegmoHTaXxHaA NpoBepKa
I'IposepKa noJly4YeHHbIX MaTepuanos

B HeobxoaMmo NpoBEpUTHL MOJTyYeHHbIe rpetoLLme Kabesn ¥ KoMro-
HEHTbI Ha NPeaMEeT COOTBETCTBUA UX KOJIMYECTBA U HOMEPOB MO
KaTanory, KofM4yecTBy U HOMepaM, yKazaHHbIM B MPOEKTE CUCTe-
Mbl ob6orpesa. Tun rpetoLero kabens 0603HaveH Ha ero BHeLHen
obonouke.

B [petowmit kabenb He JOSHKEH NogBepraTbCA BO3OENCTBUIO TEM-
neparyp BbllLe MakcrMasibHO [OMyCTUMOKN TeMnepaTypbl, ykasaH-
HOWM B TEXHUYECKMX XapaKTeEPUCTUKAX rpetoLero kabens, Tak kak
9TO MOXXET HEraTMBHO CKa3aTbCsA Ha ero paboumx xapakTepucTu-
Kax.

B CrepyeT NpoBepuTb, COOTBETCTBYET fIM HOMUHATBLHOE HampsiKe-
HWE NUTaHWs rpeloLLero kabessi NOABOAUMOMY paboyemy
Hanps>KeHMIo.

B> Henb3s BKNOYaTb CMOTaHHbIM B BYXTY UM HA KaTYLUKY rpetoLLmii
kabensb.

B Heobxoammo y6eauTbes B OTCYTCTBUM MEXaHUYECKUX NMoBpexae-
HWI rpetoLLLero Kabens ¥ KOMMNOHEHTOB, MOMyYeHHbIX MPU TPaHc-
nopTUpoBKe. PekoMeHyeTcs Takxxe NpoBEPUTb CONPOTUBIIEHNE
nsonaummn kabens (cm. pasgen 8) Ha Kaxaon KaTyLuke.

Mpoeepka TpybonposoAos, moanexatnx oborpesy

B Crepyet yb6eamTbCs B TOM, 4TO Tpy6ONPOBOL NPOLUEN UCTbITaHWe
LaBneHnem 1 NakokpacouHoe (MM MHOE) MOKPLITUE TPYOOMPOBO-
[,a BbICOXJIO.

B Heobxoammo npoiTH no Tpacce Tpybonposofa U HAMETUTL Tpaccy
npoknaaku rpetoLero kabens no Hemy.

B CrepyeT NpoBepuTb COOTBETCTBUE TPYOONPOBOAA NPOEKTHOM
LOKyMeHTauuu. B cnyyae HeCOOTBETCTBUS HEOOXOAMMO CBSi-
3aTbCA C MPOEKTUPOBLLMKOM.



B Heobxoanmo y6eaumTbea B TOM, YTO TPyOONPOBOA He UMeeT
LLIepOX0BaTbIX MOBEPXHOCTEMN, OCTPLIX YrIIOB U 3ayCEHLEB, KOTO-
pble MOTyT NOBPEaUTHL rpetoLLuii kabesb. Mpy HamMuun Takux
HEPOBHOCTEW WX CreAyeT CPaBHATL UMK 3aKPbIThb C MOMOLLbIO

CTEKNTIOTKaHEBOW NEHThI UM antoMUHUEBON PONbrn.

»
)

MoHTax« rpetoryero kabena

lMepen Hayanom MoHTaXka rpetoLLero kabens cnegyet y6e-
AWTBCA, YTO Kpacka 1 NoKpbITUe TPybbl Cyxme HaoLLyMb.
Mpu paavatbiBaHuM kabens cnegyeT usberatb:

OCTPbIX KPOMOK;

PE3KMX PbIBKOB M MPUNOXXEHWUS YpE3MEPHOW CUTTbI;
obpa3oBaHua neTesb U NepekpyumBaHmsa kabens;

\VAVAVAVE S 4

XOXX[EeHUa Nno Kabento n nepeesna ero aBTOTPaHCMOPTOM.

Mpu paavaTbiBaHUM kabens peKoMeHAyeTCA:

A4

Mcnonb3oBaTtb pa3amMoTouHyto oropy Ana 6apabaHa, obecrneun-
BaOLLYIO MIaBHYO Pa3MOTKY C HEGOMbLUMM HaTSKEeHUEM.

B CBo60ofHO ykNiaabiBaTh pasmaTsiBaemMbli kabesb BAONb Tpy6o-
npoBofa, obpallas BHUMaH1e Ha To, YTOObI MPU MPOXOXAEHWUN
yepes NpenaTcTeus, kabernb BCerga npuneran Kk Tpybonposogy
HAXOZWJICS C MPaBUIIbHOM €ro CTOPOHbI.

B» OrtmoTarth HeobxoauMyto ANMHY rpetoLero kabens u caenaTb
NomMeTKy Ha Hem (Hanpumep, C MOMOLLbIO KPENEXHOW NEHThI), He
oTpesas ero ¢ KaTyLUKK.

B HeobxoaMmo oCTaBUTb [OMONMHUTENBHYIO ANWUHY rPetoLLLe-
ro kabens Ans Bcex KabesnbHbIX CanbHUKOB, a TaKXKe ToYeK
NOAKIIOYEHNSA NMUTaHUSA, CPALLMBAHUA U PA3BETBIIEHUA (CM. UHC-
TPYKLMM MO MOHTa)Ky KOMMOHEHTOB CMCTEMbI 060rpeBa).

> CnepyeT TakKe NPefyCMOTPETL JOMOSMHUTENBHYIO ANTUHY
rpetouyero kabena fnA o6orpeea apmaTtypbl, ONop UKW MOH-
Taxa rpetouyero kabenA HaBUBKOW, €CITH 3TO NPeJyCMOTPEHO
NPOEKTOM, UIK 06PaTUTBLCA K JOKYMEHTaL MU MO NPOEKTH-
poBaHuUI0 cucTem o6orpeBa lMeHTeitp TepMan MeHemKMeEHT.

B Ecmu rpetowuin kabenb 0CTaBreH Ha HEKOTOPOE BPEMSsi HA MecTe
MOHTaa, He06XOAMMO 3aLUUTUTL Ero KOHL bl OT MPOHUKHOBEHMS
Bnaru.

4.3 PekomeHpaaLKW1 NO KPEnsieHUIOo rpetoLero
KabenA

B [petowmii kabenb B COOTBETCTBUM C TPEBOBaHWUSIMU MPOEKTA,
TEXHUYECKON AoKymeHTauuen Menteip TepMan MeHeaXMeEHT nnu
pesynbTatamu pacyeTta B nporpamme TraceCalc MOXeT ObITb CMOH-
TMPOBaH Ha Tpybe NPAMOJSIMHENHO, CMIMPASIbHO UM B HECKOJIbKO
napannenbHbIX HUTOK.

B> He cnefyeT NpMMEHATL MeTaNMYeckue KpenneHus, U30NEHTY
unu neHTy u3 NBX, Tak Kak OHWM MOTYT MOBPEANTL PEIOLLIUIA
kabernsb.

Y%

Camoperynvpyroumecs kKabenu gonyckatoT MHOrokpaTHoe Hanoxe-
HMe 1 NepeceyeHmne rpetoLero kabensa ¢ cammm cobon.

> CamoorpaHnymBaioLmecs kabenu MoryT HaknaabiBaTbCa Mnm
nepecekaTbcs caMu ¢ coboi ToNIbKO OfHOKpaTHO. Ecnn HUTKK
caMmoorpaHuymsatLlerocs kabens Mmapku VPL cMoHTMpoBaH®bI
napannesnbHo Apyr Apyry, Heo6XxoAMMO NpefycMOTpeTb MeXay
HWMW MHTepBaN MUHUMYM 15 MM.



Tonbko gnA kabenew Tuna VPL:

v %) 2 2

B [petowuit kabernb JOMKEH ObITh 3aKpenneH kKak MUHUMYM OBYMS
BUTKaMM NOOXOAsLLEN CAMOKIIEIOLLENCSH CTEKTOTKAHEBOW NEHThI
(cMm. puc. 1) unn NNacTMKOBbIX KpeneXHbIX XOMyTOB ¢ Lwarom 300
MM MK YaLlle, eCrn 9TO HeOBXOAMMO.

B MakcumarnsHo gonycTumas Temnepartypa A1 NIacTUKOBbIX Kpe-
NeXKHbIX XOMYTOB [OJKHA ObITh BbILLE, YEM MakcumarnbHas pabo-
yas Temnepartypa cuctembl oborpesa.

B He pomkeH npeBbIlLaTLCA MUHUMATBHBIM paguyc naruba rpetotLe-
ro kabens (cm. cTp. 2).

Mpetowmue kabenu criegyeT U3ru6aTb UCKIIOHUTESb-
HO MepneHAUKYNAPHO MITIOCKOCTHU UX XKHJT

B He cnenyet uarnbaThb rpetoLmii kabesb B MIOCKOCTU €ro Xusl, Tak
Kak 3TO MOXET ero noBpeauTh.

4.3.1 MoHTax rpetouiero kabenAa npAMbIMH
y4YacTKamu

B [petowmii kabernb cregyeT KpenuTb K Tpy6e NpsiMbIMK y4acTkamu
BO BCEX Cny4asnx, Korfa npoeKT He TpebyeT MOHTaka rpetoLero
kabens HaBWBKOM (CM. pasgen 3.4.2).

B> Ha ropusoHTansHbix Tpybax rpetowuin kabenb pekoMeHayeTcst
KPenuTb K HUXKHeW YacTu TpyObbl, HO He Ha camMbli HU3 (CM. puc. 1).

B [1nd npepoTBpallieHus neperpesa crenyeT y6eauTbCs, YTO
€amMoOrpaHUInBatoLLMIACA rpetoLLnii Kabenb pa3meLLeH Takum
06pasom, 4TO ero akT1BHbIe 30HbI 060rpeBa He CcompuKacalTcs ¢
APYrMM1 KOMMOHEHTaM1 cUcTembl oborpesa. MpouTUTe UHCTPYK-
LI MO MOHTaXy KOMMOHEHTOB W CMIIAHUPYITE pacrosioxeHne
KOMMOHEHTOB Nnepef, TeM, Kak OKOHYaTenbHO 3aKpenuTb Kabenb
Ha Tpy6e.




B Heobxoammo Takxe ybeauThbes, YTO aKTUBHbIE 30HbLI 060rpeBa
pacnonoxeHsl Tam, rge TpebyeTcs NoABOA TeNna, To eCcTb Ha
Tpybe.

B [ocne MoHTaxa rpetoLero kabesisi MOHTUPYIOTCS TEMOU30ALMUS
1 3aLUMTHBIN KOXKYX B COOTBETCTBUM C MPOEKTOM.

Putc. 1

300%4

Bepx

Tpyba

Kneitkaa nexta
(TMNMYHBIA MOHTaX) /

C MOMOLLbIO NIEHTI FPetoLLyit
Kabenb HaTyro kpenures K Tpybe

45°
Tennousonauus (HomuHan.)
(TMnn4Has

KpenexHaa neHTta MNeHteiip TepMan MeHem)KMeEHT:

GT66 CamoknetoLwascs CTeknoTkaHeBas fieHTa o6LLero HagHaveHus
He ncnonb3ayeTca Ha MOBEPXHOCTAX U3 HepXKaBetoLL e cTanu
WU NpU TeMnepaType MoHTaxa MeHee 4°C.

GT54 CamoknetoLLascs cTekrioTkaHeBas neHTa. PekomeHgyeTcs
19 UICMONMb30BaHWSA MPU BbICOKMX TemnepaTtypax 1 Kpene-
HWSA rpetoLlero kabens K MefHoHWUKeNeBbIM MOBEPXHOCTAM U
NOBEPXHOCTAM U3 HepXXaBeloLLLen CTanu Npu TeMnepartype
MOHTaxa MeHee 4°C.

Puc. 2

ATE-180 AniomuHueBas neHta. CnegyeT ncnonb3oBaTtb TOMBKO B TOM
cny4ae, ecfin 9T0 NpeaycMOTPEHO NpoeKkToMm. JleHTa
ATE-180 ynyuwaert Tennonepegavy v ysennuveaeT
MOLLHOCTb oborpesa rpetowero kabens. Kpenutes K
rpetoemy Kabento, Kak 9T0 NokasaHo Ha puc. 2.



4.3.2 MoHTax rpetojero kabenAa HaBUBKOK

B PasnuuHble MeTofdbl MOHTaXa rpetoLLero kabens HaB1MBKOM
rnokasaHbl Ha puc. 2a 1 26.

B MoHTax rpetowiero kabens HaBUBKOM CreayeT UCTosb30BaTh
TOJIbKO B TEX CNy4asnx, KOrga aTo NnpeayCMOTPEHO NMPOEKTOM.

B [1nA npepoTepallieHus neperpeea, cregyeT y6eanTbes, YTo
camMoorpaHUInBatoLLMIACA rpetoLLnii kabenb pa3meLLeH Takum
06pasom, YTO ero akT1BHbIe 30HLI 060rpeBa He conpukacaloTca
C OpyrvMu KOMMOHeHTamm1 cuctembl oborpesa. MNpoytute
MHCTPYKLMM MO MOHTa)XXy KOMMOHEHTOB U CrinaHupynTe
pacnonoXxeHue KOMNOHEHTOB Nnepen TeM, Kak OKOHYaTeNbHO
3aKkpenuTb kabenb Ha Tpybe. HeobxogmMmo Takxxe NpoBepuTb, YTO
aKTMBHbIe 30HbI 06OrpeBa pacnonoXKeHsl Tam, rae Tpebyerca
nopBop Tenna, To ecTb Ha Tpy6e.

Llar HaBUBKH OuameTtp KoadhcpHULMEeHT HaBUBKH

ANA Tpy6 TpyObI

pasnu4Horo

AxameTpa (Mm)

(mm) (ntoiim) 1.1 1.2 1.3 1.4 1.5
25 1 250 170 140 110 100
32 11/4 310 210 170 140 130
40 11/2 350 240 190 160 140
50 2 430 300 240 200 180
65 21/2 520 360 290 240 210
80 3 630 430 350 290 260
90 31/2 720 490 390 330 290
100 4 800 560 440 370 330
125 5 990 680 550 460 400
150 6 1180 810 650 550 480
200 8 1520 1050 840 710 620

Mpumep: Ona Tpy6el anametpom 80 MM (3at0iiMa) € KOIDPULMEHTOM
HaBuBkM 1,3 (1,3 M rpetoLero kabens Ha 1 M TpyObl), War HaBWUBKU
coctasnseT 350 Mm.

Puc. 2a
[inuHa Tpy6bI
CaMoK/IeloLasch neHTa Tpy6a
(TUnMUHBIA MOHTaX) +— Lllar — AR
[petowyuit kabens ‘ 5
Mepen Hayanom HamoTku rpeio \ CocepHue neTim Mocne cnupanbHoit

HamaTblBaIoTCA B HaMOTKM rpelolLiero
NpOTMBONONOXHbIX  Kabens Ha Tpyby

Hanpasnexusx Kabenb 3akpennaeTcs
CTEKIOTKaHEBOI NEHTO

Liero kabens Ha Tpyoy OH [OMK
©H BbITb 3aKpenneH Ha Tpybe cTe
KNOTKaHeBOI NEHTOM

[lnuHa HamaTblBaemoro
yuacTKa rpeiolLiero kabens



LOnuHa rpetowyero kabenA = [inuHa Tpy6bl x KoadpcpuumeHt
HaBUBKH

KoathunumeHT HaBMBKM yKa3aH B NMPOEKTHOM JOKYMeEHTaLmmn

WWar 1 3akpenuTtb kabenb Ha Tpybonposofe ¢ obpasoBaHUeM
cBMcaloLLen NeT/In Kak 3To NokasaHo Ha PUCYHKe.

llar2  B3ATb NETIO B €€ LieHTpasibHOM YacTu U obMoTaTh et Tpyoy.

lWar 3 BbIPOBHATH paccTosiHUE MeXay BeTKamu cnvpasnm
nepenBuXeHMem BUTKOB Mo TPyOONpoBoay U 3aKpenuTh
rpetownii kKabenb Ha Tpybe. [Mocne MoHTaXka rpetoLero
Kabena MOHTUPYIOTCS TEMOMU30MALMUA U 3ALLUUTHBIA KOXKYX B
COOTBETCTBUM C NMPOEKTOM.

Puc. 26
CamokneloLancs neHTa

(TMMMYHBIA MOHTaX)
I"petowwmit kabenb

WWar Tpyba

KoadppuumeHT HAaBUBKM yKa3aH B MPOEKTHOM JOKYMEHTaLMWK.

PekomeHayeTcsi OTMETUTL Ha Tpybe Liar HaBUBKU UK
BOCMOb30BaThCA Nt0OOM Mepon OnuHbl O PAaBHOMEPHOW HAMOTKM
kabens.

petolumin kabenb Kpenutcs K Tpybe Nno Mmepe MoHTaxka

Mocne MoHTaxa rpetoLero kabens MOHTUPYIOTCA TEMOU30NALMA U
3aLUMUTHBIN KOXYX B COOTBETCTBUMU C NMPOEKTOM.

4.4 Hape3ka rpetouyero kabenn

B> [locne Toro, Kak rperoLLmii Kabesnb CMOHTUMPOBAH M0 BCEeW AfMHe
TPpy6bl, €r0 MOXHO OTPe3aTh C KaTyLLKM.

B [lepeq Tem, kak oTpesatb Kabersib, y6eamTech, YTo YUYTEHbI BCe
OOMNOSIHUTENbHbBIE NPUMNYCKK, yKa3aHHble B pasaenax 3.3 u 3.6.

B [petowime kabenu Raychem MOryT Hapes3aThbCs Ha OTPE3KU
nobon onuHbl 6e3 yuiepba nx yaenbHon MoLLHOCTH oborpesa
(MOLLHOCTM Ha eaunHULY ANWHbI).

4.5 MoHTax rpetouyero kabena Ha apmaTypy

B TunuuHble cnocobbl MOHTaXa rpetoLLero kabens Ha Tpy6Hyo
apmaTypy nokasaHbl B CiefyloLmx nogpasgenax.

O6LyHe 3aMevaHHUA No MOHTaXy:

B [pvBefeHHble HIXKe Cnocobbl MOHTaXa Kabens Ha apMaTypy
06ecneynBaloT NerkocTb B 06CY>KMBaHUU, MOITOMY PEKOMEH-
LyeTCsi UCMONb30BaTh UMEHHO UX.

B> TpebosaHus kK 060rpeBy TPyOHOM apmaTypbl U TPYOHBIX ONop
npuBeOeHbl B NPOEKTHON JOKYMEHTaLUWKU, [OKYMEHTaLum
K npopayktam [eHTeiip Tepman MeHefXXMeHT 1 nporpaMmme
TraceCalc.

B [1ns npaBunbHOM HAPE3KK U 3aUUCTKHM rpetoLLmx Kabenemn
HEeobX04MMO ClieoBaTh PEKOMEHOALMSAM, MPUBELEHHbIM B
MHCTPYKLMSAX MO MOHTaXy KOMMOHEHTOB cUCTEM 060rpesa.



4.5.1 3apgBuxKa

Puc. 3

Tpyba

Kopnyc 4

KpaHa ‘

4 petonin kabenb

CTeknoTkaHeBas neHTa

Ha pucyHke nokasaH TMNWYHbIN cnocob
MOHTaxXa rpetoLiero Kabens Ha 3aBuXKY.
Tem He MeHee cnocob MoHTaxa bynet
OTNMYATLCA B KAXXAOM KOHKPETHOM Cllyyae
B 3@BUCMMOCTM OT DOPMbI 3aABMKKM 1
OSMHBI rpetolero kabens.

B Heobxogumasn [onosiHUTeNbHas ANvHa rpetoLLero kabens
yKasaHa B NPOEeKTHOM [OKYMEHTaLMN.

B [petowmii kabernb KPEnuTCs C MOMOLLLIO CaMOKIetoLLencs
CTEKNTIOTKAHEBOW NEHTHI.

B> [locne MOHTaxa rpetoLLero kabens MOHTUPYIOTCA
TENNOM30MALMA U 3ALLUTHBIA KOXYX (BKMIOYas LUTOK 3a0BUXKKN) B
COOTBETCTBUM C NMPOEKTOM.

4.5.2 KoneHo

Puc. 4

Tpyba

| CamokneroLanca NeHTa (TUMNYHbIA MOHTaX)

[petowuit kabenb

—— Tennousonaums

B [petowmit kKabenlb MOHTUPYETCH MO BHELUHEMY (L/IMHHOMY)
paguycy KoneHa.

B [petowmii kabenb KPENUTCA C MOMOLLLIO CaMOKIIetoLLencs
CTEKNOTKaHEBOW NEHTbI.

B [ocne MoHTaxa rpetoLLero kabesis MOHTUPYIOTCA Temso-
UB0SIAILMS U 3ALUUTHBINA KOXYX B COOTBETCTBUM C MPOEKTOM.



4.5.3 dnaHey
Puc. 5

Toya CamokneloLanca neHTa (TUNUYHBIA MOHTaX)

[pelowuit kabenb

B Heobxoaumas [OMOMHUTENbHAA AfMHA rpetoLLero kabens —
2-3 gpnameTpa Tpy6bl (TUNMYHAS).

B [petowmii kabenb KPenuTCs C MOMOLLLIO CaMOKIetoLLencs
CTEKNTOTKaHEBOW NEHTHI.

B [ocne MoHTaxa rpetoLLero kabesis MOHTUPYIOTCA TEMso-
U30SIAILMS U 3ALUUTHBINA KOXYX B COOTBETCTBUM C MPOEKTOM.

454 [NopBeCHOW KPOHLUTEHH
Puc. 6

LliTaHra nopBeCHOro KPOHLITE/HaB

I"petowwmii kabenb
3aWuTHbI KOXYX
TennousonAuua
Tpyba

I"petowwii kabenb
’*LI.ITaHra MOfBECHOrO KPOHLLTEHA
[perouyuit
Kabenb

CamokneloLLancs neHTa
(TMNMYHBIA MOHTaX [petotumit kabenb



[petoLnin kabenb He AOMKEH NPOXOANTL MO KPOHLLUTENHOM —
ero criefyeT nNpoknanbiBaTb NoBepX KPOHLITENHA.

[ns oborpeBsa LUTaHr1 NOOBECHOIO KPOHLUTENHA He TpebyeTcs
[OMONHUTENBHON ANWHBI FpetoLLero kabens, ecnm aTo
crneumanbHoO He NpeyCMOTPEHO NPOEKTOM (B 3TOM cnyvae
ocTaBbTe AOMOSHUTESbHYIO MET0 FPetoLLero kabena ykasaHHoM
B MPOEKTe ASnHbI).

[petoLwnin kabenb KPenUTCA C MOMOLLbIO CaMOKIEtOLLIECA
CTEKNOTKaHEBOW NEHTbI.

Mocne moHTaxa rpetoLero kabena MOHTUPYOTCA
TENNoM30NALMA U 3aLLUTHBIA KOXXYX B COOTBETCTBUM C
TEXHUYECKUMU YCIIOBUSMM.

4.5.5 OnopHana KornofKa Tpy6onposoga

Puc.7

Bug c6oky

I

Camoknetowasicst nexTa Moanepxvsaiowas Tpy6a
(TUNMYHBIA MOHTaX) Komnofika

Bupg cHusy

T'peloLuuit kabens Tpy6a

Heobxogvmas 0onosHUTENbHAS 4MHA rpetoLero kabens
yKasaHa B MPOEKTHOM [JOKYMEHTaLuu.

petowwnii kabesb KPENUTCA C MOMOLLbIO CaMOKetoLLencs
CTEKNTIOTKAHEBOW NEHTHI.

Mocne moHTaxa rpetowiero kabens MOHTUPYOTCA
TENIoM30MALMSA U 3aLLUUTHBIN KOXYX B COOTBETCTBUM C MPOEKTOM.



5 MoHTa)X KOMIMOHEHTOB

O6Ly1e 3ameYaHuUA:

[ns Beibopa HEOOXOAMMbIX KOMMAEKTYOLWMX 0bpaTUTeCh K
nokymeHTauum MenTteitp Tepman MeHepxxMeHT unu PykosoacTey no
BbI6OPY KOMMIEKTYIOLLIMX.

[na cuctem anektpooborpesa Raychem He06X0AMMO MPUMEHATHL
TOJIbKO OpUrMHanbHble KOMMeKTytolwme. [Mpu npUMeHeHun apyrmux
KOMMNEKTOB, HEOPUTMHabHbLIX KOMMOHEHTOB TepseT CuIy paspeLueHne
Hai30pHbIX OPraHoOB Ha WUCMOJIb30BaHWE BO B3PbIBOOMACHbIX 30HAX U
CHMMaeTCa rapaHTus Ha NPOJYKT.

Heobxoanmo TO4YHO criefoBaTh MHCTPYKLMAM MO MOHTaXy,
npunaraemMeiM K KOMMAEKTYOLWUM, OCOBEHHO B YaCTW NOArOTOBKM
XKUN rpetoLero kabensa kK nogcoeguHeHuto. Mepen cbopkon
KOMMAEKTYIOLLMX elLe pa3 ybeanTech, YTo BbIOpaHHbIe
KOMMNEKTYoLLMe NOAXOAAT ANA [AaHHOro rpetoLlero kabena n mecta
YCTaHOBKM (T.€. yKa3aHHble B UHCTPYKLIMM 0611acTb NMPUMEHEHHS 1
MecTa yCTaHOBKM COOTBETCTBYIOT [EeNCTBUTENbHbLIM).

> CaMoperynupytoLiecs 1 camoorpaHuimnBatoLLmecs kabenm
ABMAIOTCA rpeloLLMMK kabenamu napannensHoro Tuna. He
COEAMHANTE NPOBOAHMKM rpetoLLiero kabens BMecTe, Tak Kak aTo
BbI30BET KOPOTKOE 3aMblKaHue.

o
-

Heo6xogumbie KOMMOHEHTbI

[Ins MOHTaXka BCeX KOMMOHEHTOB CUCTeMbI 0b6orpeBa obpatuTech
K COOTBETCTBYIOLLMM UHCTPYKLMAM MO MOHTaXY.

[1na KaXXgow HUTKKM rpetoLLiero kabens TpebytoTes:

Habop ons nogsopa nutaHua 1 Habop ana npoxoga vepes
TENnon3onaAuumio.

KoHueBas 3apenka.
Takxxe mMoryT 6bITb HEOOXOAUMBbI:

Habop ans cpawumsaHus.

\VARVER SRVARRAVER BN 4

Habop ansa passeTBneHus/cpalMBaHns: CoeAMHUTENbHanA
kopobka, Tpu Habopa Ons NnogBofa nNMTaHua 1 Tpu Habopa ons
npoxofa yepes TENIOU30NALMIO.

> KomnnekTyioLime (KpemnexHble XOMyThbl, KpernexHas NeHTa,
OMOPHbIE KPOHLUTENHbI, METKU U T.0.).

Takxe MoryT 6bITb HeobXx0AMMbI:

Habop ons cpawwmsanusa. Habop ana TpoliHuKoBoro
passeTBneHus/cpawmsaHnga. CoeguHutensHas Kopobka.
Tpu noacoennHUTeNbHLIX Habopa 1 Tpu Habopa Ana npoxoAa
yepes Temsonsonaumio. Komnnektywoume (KpenexHble
XOMYTbI, KpernexHasi 1eHTa, 0nopHble KPOHLWTeHbI, Brpku 1
T.40.)



M4HaA cucTema o6orpeBa Tpybonpoeofa

5.2 Tun




MoHTaX Ha CTeHy
IEK-25-04

YnnoTHUTENbHbIA Habop —
AN npoxoaa Yepes \<
TEeNnnoM3oNALMIo

JBU-100
CoepuHuTensHas kopobka ans
MOy bHO CHCTEMbI

€25-100
[MoAcoeAnHNUTENbHBIA Habop

Y

["petoLumit kabenb

CpalyvBaHue rpetolLmx kabenei
(ecnv HeobxoanMO)
.j\ Tennousonauus

CamoknetoLascs
CTEKNpTKaHeBaA NeHTa
(TMNMYHBI MOHTaX)

Habop
s npoxoga
yepes Tenno-
U30NALMIO SB-101

TepmocTat



Puc. 86

JBM-100
VHTErpUpoBaHHbIA y3en
NoAKNYeHUA NUTaH
C COBANHUTENBHON
KopobKo#

T-100

Habop ans
cpallmsaHus

W pasBeTBNeHUA

JBS-100
VIHTerpupoBaHHbIi y3en
NOAKMIOYEHUA NUTAHUA

C COBMMHMUTENBHON KOPOOKO
(NoKa3aH ¢ MHAUKALIMOHHO
namnow)

<2

C-150
KomnakTHslli Habop
MOAKNIOYEHNA MUTaHNUA

IEK-25-04
YNnoTHUTENbHbI Habop
4718 NpOX0Aa Yepes Tennon3onaumo



E-100-L
KoHLeBas 3apenka
C MHOVMKALMOHHOM
namnoi

E-100
KoHuesas
3apenka

KomnakTHas
mydTa ana
cpaLLvBaHms

KomnakTHas
KOHLieBas
3afenka



5.3 MoHTa)> KOMMNOHEHTOB CUCTEeMbl 06orpeBa

B> Ha ropusoHTanbHbIx Tpybax cregyeT no Mepe BO3MOXXHOCTH
pacnonaratb COeAuHUTESbHbIE KOPOOKM Nof, TPYOOoWA.
MpenycMoTpeTb Ha KPOHLUTENHe fpeHaXkHoe 0TBepCTHe Npu
3aKpenneHnn KpoHLTeHa Ha HUXKHE MOBEpXHOCTM TPyDbI

' CoefmHUTENbHBIE KOPOOKM [OSMKHbI ObITb PacrnofnioXeHb!
B NerkogoCTynHbIX MecTax, HO Mpu 3TOM He O0JKHbI
pacnoniaratbCq B MecCTax, rge cyuiecTsyeT onacHOCTb UX
MeXaHU4YeCKOro nospexxneHus.

B CoepnvHuTENbHBIE KOPOOKM CrieayeT pacnonarate Takum
obpasom, 4To6bl CUMOBbLIE U FPetoLLIMe Kabenn He BbIXOOWUU U3
KOpPOOKM HaBepX.

Figure 9a

JBS-100-L-EP
VIHTeI’pMpOBaHHbIlZ noaBon NUTaHns

(c NNacTUHOI 3a3eMneHNs 1 CBETOBO
MHAMKaLvei)

B Kpbilwky KOpoOOK, K KOTOPLIM He TpebyeTes YacTbiin JOCTyn,
LOSDKHBI ObITh 3aKPErJIeHbl.

B Heobxonumo y6eauThCs, YTO 3arilyLLK1 Ha COeAUHUTESbHBIX
KOpobKax NoAXOAAT AR 30Hbl, B KOTOPOW OHU UCMONL3YIOTCA, U
Kpernko ycTaHOBMeHb! Ha CBOM MecTa.

B [petowmii kabenb OT COeaUHUTESNIbHOM KOPOOKM [O MecTa BBoAa
nof TENIOM30MIALMIO [OMKEH ObITh MPONOXEH TakuM 0b6pasom,
YTOb6bI N36EXXaTh BOZMOXHOMO MEXAHUYECKOr0 noBpexnaeHus.

C> He cnepyet HaTsAirMBaTth rpetowuil kabesb B MecTax ero sxoga /
BbIXOJa U3 COEAMHUTEIbHBIX KOPOOOK U TENNON3ONALMN.

B HeobXxonMmo NpoBepuUTb, YTO rpetoLLmnii kabenb 3akpenseH
NoBepX KPEMeXXHbIX XOMYTOB, Takux KaK UCrosib3yemble s
KpenJsieHWs OMOPHbIX KPOHLITEMHOB COEAMHUTEbHBIX KOPOBOK.

' Bce KOMMOHEHTbI CUCTEMBI of)orpeBa, MOHTUpPYEeMble Nnoa
Tennousonsumei (HanpUMep, TepMoycaxmuaemas KoHLeBas
3afernka), AOMKHbI ObITk 3aKpenneHbl Ha Tpybe C MOMOLLIbO
CaMOKIEIOLLENCSH CTEKIOTKAHEBOW NEHTbI.

6 TepmocTaThbl

B B cnyuasx, korga HeobxofumMa ToYHas perynmposka
Temneparypbl, MOXeT 6bITb HE06X0AMMO, YTOObI yNpaBneHve
rpetoLmMm kKabenamu ocyLLLecTBANOCL TepmocTaTom. Ecnm
OCHOBHbIM NapamMeTpoM fBAETCA MakcMMarbHas TemnepaTypa,
CBFXXMTECh C MECTHbIM NpeAcTaBUTeNbCTBOM [leHTeip Tepman
MeHe[XMeHT ANA NONYYEHU KOHCYMbTaLMKU N0 NPOEKTUPOBaHMIO
CUCTEMBI.

B» HeobxogumMo TOYHO CriefoBaTh MHCTPYKLUMAM MO MOHTAXY,
nocTaensemMbIM C TEPMOCTATOM. VICcnonb3yinTe COOTBETCTBYIOLLYIO
cXxemy noaksItoYeHus s cucTemsl o6orpesa 1 BbibpaHHOro

MeTofa perynmpoBaHusa.



7

71
»

TennousonAyUA U MapKUpPOBKa

MpegmMoHTaXKHaA npoBepkKa

MpoBepbTe, NPaBULHO NI CMOHTUPOBaHbLI MPEIOLLMI Kaberb 1
KOMMOHEHTbI CUCTEMbI 060TpeBa 1 YOeanUTECh, YTO HA HUX HET
BUAMMbIX MOBPEXAEHWN (MPW HANUYMK NOBPEXAEHUI CM. pasfen
10).

Mepen MOHTaXXoM Tennounsonsauumn Ha Tpybonposoa
pPEKOMeHAyeTCA NPOBEPUTL COMPOTUBIEHNE M3ONALMM IPEIOLLLEro
kabens (cm. pasgen 8).

MoHTax TennousonAauyuu

D,J'Iﬂ nogaoepxaHua SaHaHHOﬁ TEXHONOrM4YecKom TemneparTypbl
Heobxoanmo, 4TobbI Tennom3onAuusa bbina NpaBUIbHO
CMOHTMpOBaHa 1 ocTaBasiacb CyXou.

Tennovsonauusa v 3aMTHbIA KOXKYX MOHTUPYIOTCS nocne
MOHTaXa rpetoLero kabens B COOTBETCTBUM C TEXHUYECKUMMU
YyCnoBuUAMM.

PekomeHayeTcs NpoBepUTb COOTBETCTBUE THUMA U TONLLMHBI
Tennonsonauumn ykasaHHblM B I'IpOeKTHOVI OOKyMeHTauuu.

NS MMHUMKU3ALIMK BO3MOXKHOMO NOBPEXAEHUS rpetoLero kabens
TENNOMU30NALMIO ClielyeT MOHTUPOBATL Cpady Mocfie 3aBepLUeHnst
MOHTaxka rpetoLL,ero kabens.

Heobxoanmo y6eanTbes, YTO TEMMIOU30NMpoBaHa BCA cucTema
Tpy60OMNpoBOAOB, BKIlOYas apmatypy, MecTa npoxofa 4epes
CTEHbI U T.M.

CrieiyeT NPOBEPUTL, HE MOJTyYUI S TPetoLLuit Kabe b
NoBpeXAeH!i B XO4e MOHTaXa TEMOU30NALMU MU BHELLHEro
KOXyXa, HarpumMep Npu CBEPSIEHUM, 3aBUHUYMBAHUM CaMOpe30B Ui
OT OCTPbIX KPOMOK BHELLHETO KOXYXa.

Heobxoaumo yb6eamTbea,uTo Bce Habophbl A5 npoxofa rpetowero
kabens yepes TENIOU30NALMIO MPABUIIBHO CMOHTUMPOBAaHbI U
repmMeTU3NpPOBaHbI.

CnepnyeT NpoBepuTb, FrepMeTU3UPOBaHbI JIM BbIBOAb! BCEX LUTOKOB
3a[1BUXXEK, ONMOPHbIX KPOHLLITEMHOB, KanumnispoB TePMOCTaTOB U
T.0.



7.3 MapkupoBka

B [11A caMmoorpaH1UMBaIoOLLMXCSA rpetoLmx kabenen HeobxoaMmo
HaknenTb cTukep LAB-I-35 Kak 370 nokasaHo Ha puc. 9a u 96.

B CriegyeT npukpenuTs NpedynpeauTesbHble Hagnucu «OCTOPOXHO
— 311eKTPO06OrpeB NoBepXHOCTH» BAOSbL 0borpesaemoit Tpyobl
(pekomeHayembI MHTepBan — 3 M) NooYepefHo ¢ 06emx CTOPOH.

B> Ha BHeluHel NoBepXHOCTU TENIOU30MALMU HEOOXOAUMO
OTMETUTb MECTOMONOXEHNE KOMMOHEHTOB CUCTEMbI 060rpeBa,
pacnonoXeHHbIX Mo TENOU30NALNEN.

B Ecnv temnepaTtypHbii kiacc rpetowux kabenen XTV n KTV
noaTBepXaaeTcs cTabuanMsmpoBaHHbIM pacyeToM, HeobxoanMo
yCTaHOBUTb antoMuHmnesyto bupky LAB-EX-XTV-KTV Ha paccTosiHum
npuMepHo 75MM oT BBoAa kabens B coelMHUTENbHYIO KOPOOKY.

Puc. 10c
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»

AneKTpocHabXXeHHWe U 3alyuTa

OnekTposawura

ABsTOMaTbl M NpefoxpaHuTenu cnegyet noabupats B
COOTBETCTBWM C MPOEKTHON [OKYMEHTaLnen Unm GoKymeHTaumen
MenTeiip Tepman MeHepmeHT. [py UCNONb30BaAHUN YCTPOWCTB
3MEKTPO3aLLUTbI, OTIMYHBIX OT YKa3aHHbIX B NPOEKTe,
HeobX0[MMO CBA3aTLCA C NPeAcTaBUTENLCTBOM [eHTeiip Tepman
MeHeKMeHT Ana Nony4eHna MHpopmMaLMm o 4onyCTUMbIX
XapaKTepucTMKax yCTPOMCTB 9NeKTPO3aLLnThl.

3awmTa OT OCTaTO4YHbIX TOKOB
(yTe4ku ToKa Ha 3eMJ1t0)
[ns obecneyeHns MakcumanbHoi 6e30MacHOCTH 1 3alLuTbl
0T BO3ropaHusi Heob6xoAMMmo ucnonb3osaTb Y30 (ycTporcTBO
3aLlUTHOro OTKMOYEHUA NMpU yTeyKax Toka Ha aeMJ'lIO) Ha 30 mA.

IMpu YacTbIX NOXHBIX cpadaTbiBaHUaX ¥ 30 MOXHO MPUMEHSATb
Y30 Ha 300 mMA.

[nsa rpetowmx kabenew, yctaHaBIMBaeMbIX BO B3PbIBOOMACHbIX
30Hax, ucnonb3oBaHue Y30 06bI4HO ABNseTCA 0ba3aTenbHbIM
yCNoBMEM ANA UX cepTUdmrKaLmnm.

McnbiTaHuA rpetowyero kabena

PekomeHpgavuu

MeHTenp TepMan MeHegKMeHT pEKOMEHAyeT BbINOSHATL

NPOBEPKY COMPOTUBIEHWA U30NALMM:

\VARAVERVARY/

ve

nepen MOHTa)XOM rpetoLiero kabens;
nepen MOHTa)XOM TEMNJIOU30J1AL NN,
nepepn nepebiM NMNYCKOM CUCTEMBbI;

KaK 4acTb MepruoaMYECcKOro TEXHUYECKOro OCMoTpa (CM. pasgen
9.2).

NcnbiTaHue

Mocne 3aBepLUeHUs MOHTaXa rpetoLLero kabens Heobxoaumo
M3MepUTb COMPOTUBIEHWNE U30NALIUK rpetoLLero kabens mexay
NpPOBOAHMKAMM 1 ONNETKOM (CM. puc. 10) ¢ MOMOLLbIO MeroMmmeTpa
Ha 2 500 B nocT. Toka. Ecnv B Lenu yctaHoBneH TepMocTar,
MCnbITaHWS NPoBoAMTL B 06X0[ TepMocTaTa.

21



Puc. 11

B MuHuMarbHble NoKasaHWs OOMXKHbI 6biTb He MeHee 10 MOm
BHE 3aBMCMMOCTH OT [NHbI rpetoLero kabens. MokasaHus
MeroMmMeTpa s Kaxnon us uenei oborpesa QOMKHbI
6bITb 3aHECEHbI B MOHTaXKHYIO BEJOMOCTb (CM. CTp. 26).
3amep ConpoTUBNEHNUA M30NALMM rpetoLLero kabens mMexay
NPOBOQHMKAMM U OMNETKON

22



10 3kcnnyaTtayuA, TeXHUYECcKoe

ob6cny>XuBaHUe U PEMOHT

10.1 3kcnnyartauua rpetouyero kabenna

>

[petonin kabenb He AOMKEH NOABEPraTbCA BO3AENCTBUIO
TemnepaTyp BbliLLe MakcHMarnsHO JOMYyCTUMON TemMnepaTypbl,
YKa3aHHOMW B TEXHUYECKUX XapaKTepucTuKax rpetoLiiero kabens,
Tak Kak 9T0 MOXeT HeraTMBHO CKa3aThCs Ha ero paboumnx
XapaKTepucTuKax.

[na nogaepxaHua npasunbHON TemnepaTtypbl HE06X0AUMO,
YTO6bI TENNON30MALMA TPYObI Obina 3aBepLueHa  ocTaBanach
CYyXOMW.

10.2 TexHU4YeCKWH OCMOTP K 06Cny)XKMBaHHe

»

»

Bu3yanbHbI OCMOTP: rpetoLmin kabenb n Tennonsonaums Tpyosl
[OMKHbI PErynsApHO NPOBEPATHLCA Ha NPeAMET OTCYTCTBUA
hM3NYECKMX NOBPEXKAEHUN.

[MpoBepka conpoTMBNEHUS U30NALUKU: HEOOXOOUMO

perynapHo npoBepATb CONPOTUBAEHWE U30MALMA CUCTEMBI.

Mpn U3MepeHnn ConpoTUBIIEHUS U3ONALMK C FNaBHOrO
aneKTpopacnpenenuTensHOro LWMTKka peKoMeHayeTcs

npoBoaunTh 3amep Mexay L/N (BmecTe) n PE, CucTembl 3aLLm-

Thl OT 3aMep3aH1si HEOH6XOAMMO NPOBEPATL EXXErofHO Nepeg,
HacTynneHnem 3umel (cM. pasgen 8). Cuctembl nogaepxaHus
TEXHONIOrMYeCcKoM TemnepaTypbl AOMKHbI MPOBEPATLCS HE pexe 2
pas B rof. Takxxe HeOH6X0AMMO perynfpHO BbIMOSHATL MPOBEPKY
CUCTEM 3MEKTPO3aLLMTbI U ynpaBneHns 06orpeBom.

Mpu npoBegeHUn TeEXHUYECKOro obCnyXmBaHUa 1 ocMoTpa
HeobX0[MMO 3anoNHATEL ANA KaXK[O0M U3 Lienen oborpesa
BenomocTb TEXHMYECKOro OCMOTPa, NPUBEAEHHYIO Ha CTp. 26.

10.3 PeMOHT ¥ TexHU4YecKoe o6CryXuBaHHUe

»

Tpy6onpoBofoB

Mepepn Hayanom paboTt He06x0OUMO U30NMPOBaTL LieMnb
oborpesa.

[petownin kabenb cneayeT 3alUTUTL OT MEXaHWUYECKUX U
TEepPMUYECKMX MOBPEXAEHUI NpU pemMoHTe Tpybonposoaa.

Mo OKOHYaHWMKM pemoHTa Heobx0AMMO NPOBEPUTL MOHTaX
rpetoLiero kabens, BOCCTAHOBUTL TEMION30MALMIO (CM.
pekomeHgauumn B pasgene 6) U NpoBepuTb paboTocnocobHOCTb
CUCTEM 3IEKTPO3aLLUTHI.
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11 TMMoBpexpaeHue rpetowyero kabenna

> He nbiTaUTecb YUHUTB NOBPEXAEHHBIN FPEIOLLUIA Kabenb.
YpanuTe BeCb NMOBPEXAEHHbIN y4acTOK U 3aMEHUTE Ero HOBbIM,
MCMOoSb3ysa NoAXoAALLMIA Habop ANA CpaLLMBaHUA MPeloLLIUX
kabenen Raychem.

> Bce onepalyH No 3amMeHe NOBPEXAEHHOro y4acTKa
Heo6X0UMO NPOU3BOAUTL 3a OfHUH pas. [oBpexaeHue,
Crnoco6HOe MPUBECTM K MPOHWKHOBEHMIO Biaru B CUCTEMY
060orpesa Unu ee 3arpsisHEHUIO, MOXXET MPUBECTU K 3aMbIKaHMIo,
WICKPEHWIO 1 BO3rOPaHMIO.

> [petowmii kaberb, NOABEPraBLUMIACS BO3OENCTBMIO MiamMeHu,
MO>KET BOCMIIAMEHUTBCSA MPU BKIIIOYEHUW NUTaHKA. MNoaTomy Becb
y4acToK, NoABepPraBLLMACA BO3LENCTBUIO NNamMeHn, cnegyet
3aMEeHWUTb U [0 3aMeHbl He BKITloYaTb cuctemy oborpesa.

12 PekomeHpaLuuH No NOUCKY U
YCTPaHEHHUIO HEUCNPaABHOCTEH

PekomeHpaLum no noucky 1 ycTpaHeHuo HencrpaBHOCTeM
npueefeHsl Ha cTp. 30-33. Ecnu nocne npuHATuaA
pekoMeHO0BaHHbIX Mep npobiema He ycTpaHeHa, HemMeaeHHO
CBFXXMTECh C MECTHLIM NpeAcTaBnUTeNbcTBOM eHTeitp Tepman
MeHem>KMeHT
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1auenninHy ‘Homdeee NUTIBLIOENOLILIBL YEBLHO
1GNNS
9I9HIL8 LUHNTB00T O] |
queHe| | qUaHe| | SMHaXEAUEBH 8089180
elel]  (OHXOWEOE 2080MEL ULIDB ‘BLeLOONdaL
19LUeUTIHA TOXQO &) MMTIBLIOENOLILIOL BXEBLHOW
SUHBhEBHE aLro0U BALOINNOISIN BUHBERNO| |
elel]  (OHXOWEOE 9080MEL ULIDD ‘BLeLoOndaL
1auenninHy TOXQO &) MMTIBLIOENOLILIDL BXXEBLHOW
SUHBhEBHE ol edLoWNOION BUHBERMO| |
woaldep
04 dewoy
‘BUT 9L00NOT3E BYHXYLHOW

[

9.100N0T'389 BYHXXV.LHON
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19LAHBLEE OmMOodoX I9NINBLTY "I9LAHBLRE

eleff MMMHALBD W auragey unmoiad |

1aUennnHiA BUTIBLIOEU N BUHBhOILINTIO| |

LoikaLoLhoLo

eleff ‘U°L 1 umeoddoy ‘nlewra

1LUeUTIUH) ‘egadladau mieHend

NBoaN BUT BUHYAUKALIOIO U YdLOWOO0 OI0OMIIRMHXIL 9100N0T3g

[T

BUHVENXALO90 U VdLOWDO OJOMIIhUHXIL 9L00N0T3g

‘NNdYLHINNOM U BUHYhINVE

OXANOM BH OHOhBINLO' YBUTIELIOEMOLILIDL
eleff ffou xigHHaxoLouoed ‘egadiogo &
I9LUBUTIMH]| 19IN9L0MO S0.LHOHOLINOM BUHBKOLIOLIOLOBIA

eleff BHBHLIOLI9E BUTTREMLOINdD




NNV LHININON N BUHVhINYE

9XAXO0M BH OHOhBINLO YOUTIBLIOEMOLLIDL
eleq fou xigHHaoLrouoed ‘eaadiogo
19LBUTIMHY|  19NLOMO HOLHOHOLINOM SMHONOLIOLIOLOB|\

eleff 19L19dYBe€ OHLOLL ULII9Q
1UBUTIUH 19LeLoondaL v uigodod aog
IGININBLI
9I9HIL8 LUHNTB00T O] |
queHe| | SUHaXBALEH 8088199
eleff (oHXOWEOE 808ONBL UL
1UBUTIUH ‘eLeLoondaL ToxQo &)
SUHBhEBHE edLONINOIBIN BUHBERNO| |
19Hemuimee
ele[ gao.Le1o0ndaL MigAdL sigHdBLILIMLEY M
1UeUTIUHY 19HLYeddoy g01eLo0NdBL UNEBLOL

MMHEOL1000 BMOdoX 8 BUTBLIOEWNOLILID |
oLAHBLEE OMOdOX BMHALWaERE
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PeKOMEHnaLlHM Nno NOUCKY U YyCTPaHEeHHo

A Mpo6nema: CpabaTkbiBaeT aBTOMAT 3NEKTPO3aLUThI /
Bo3mMoOXHbIe NPHUYKHBI

1 KopoTkoe 3amblkaH1e Ha 3emMIto B:
a MOBpeXOeHHOM rpetoLlem kabene
6 MecTe cpalyMBaHus / pa3BeTBIeHUs
B  KOHLEBOW 3apernke
r  TOYKe NofBoa MUTaHWA

2 [OnuHa kabens 6onblle MakcMmarnbHO [OMNyCTUMOWM

3 TemnepaTypa nycka HuXe npeaycMOTPEeHHOM NPOEeKTOM

4  [edekT aBTOMaTa 3NEKTPO3ALLUTHI

b MNpo6nema: CpeiBaHue Y30.
Bo3MoXXHbIe npru4uHbI Mepbl No ycTpaHeHHIo

1 KopoTkoe 3amblkaHue Ha 3emIio B:
a MoBpeXAEeHHOM rpetolem kabene
6 wmecTe cpalmBaHus/pa3BeTBNEHNA
B KOHLEBOM 3afenke
O TOuYKe nofBofda nNuUTaHuA

2 TIpOHUKHOBEHWE Bfaru B:
a  CoeAuHUTENbHbIE KOPOOKHM
6 wmecTa cpalmBaHus/pa3BeTBNEHNA
B KOHLeBYylo 3afesky

3 BonbLUION TOK yTEYKM Ha 3EMITI0 U3-3a CITULLKOM
60nbLUIOM ANMHbLI FPEIOLLLErO U CUIIOBOro Kabenemn

4 Ckayku Hanps>XeHuAa B CeTU NUTaHuaA

5 [Oedekt Y30
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HEMcnpaBHOCTEﬁ

cropaet npefoxpaHuTenb.
Mepbl no ycTpaHeHHio

1 HawTtu 1 ycTpaHuTb 3ambikaHue (CM. npumevaHue 1)

2 YMeHbLUTL AnnHy Kabens unm nepenpoeKkTMposath B
COOTBETCTBUM C TabnuLen [onycTUMbIX YCTaBOK
aBTOMaTMYECKMX BblkJllouaTenei No TUNam rperoLLmx
kabenew

3 a [lepenpoektupoBaTtb cuctemy ons 6onee HU3KOM

Temneparyphbl nycka

6 [loporpeTb Tpyby C NoMollblo Kakoro-nnbo BHELLHEro
UCTOYHUKaA Tenna, He Oonyckana rnpesbllleHna
Temneparypbl Haf, MakCMManbHO A0NYyCTUMOWM
TemnepaTtypon, yKasaHHOM B TEXHUHYECKUX
XapakTepucTuKax rpetoiero kabens

B Pas3buTb rpetoluyio Lienb Ha YacTU U KaXayto YacTb
3annTaTtb OTAESIbHO

4 3ameHuTb aBTOMAT

1 HaWTtu u ycTpaHuTb 3ambikaHue (CM. npumevaxue 1)

2  BbiCywuTb BRary u HEMefneHHoO repmMeTu3npoBaTtb
KOMMOHEHT [MpoBECTM UCMbITaHWE COMPOTUBMEHNSA
n3onaummn (BoImkHo 6biTe He meHee 10 MOwm)

3 [lepenpoekTupoBaTb cuCTEMY

4 TlepenpoekTupoBaTb CUCTEMY pacrnpeneneHns NuTaHus,
PYKOBOACTBO MOXHO 3aka3saTb B [leHTelip Tepman
MeHenKMeHT

5 3ameHuTb Y30




B Mpo6nema: O6orpes He paboTaeT
B0O3MOXXHbIe MPUYUHBI

1 TlpekpalleHne nuTaHuna rpetotero kabens:
a cpabaTblBaHWE aBTOMATa 3NeKTpo3alLmThl unm Y30
6 ocnabneHve KOHTaKTOB KJIEMM B COEAMHUTENbHON KOPObKe
B 00pbIB CUNIOBOro kabens (Hanpumep, NoBpexxgeHue
rpetoliero kabens)

2 Pene ynpasnstoLiero TepMmocTaTa nofkio4eHo B HOpManbHO
OTKPbITYO MO3MYyUI0

3 BbICOKOE COMpPOTUBIEHME:
a Ha Knemmax coeuHUTENLHON Kopobku
6 B MecTax cpallunBaHWs/pa3BeTBIEHUS

0 Npo6nema: Hu3kaA TemnepaTypa TpyObl
B03MOXHbI€ NPUYHUHbI

1 BnaxHasa Tennousonauyus

2 Owwubka npu NPoeKTUPOBaHWUM

3 HenpaBunbHasa ycTaBka perynsropa Temnepatypbl
(Hanpumep, TepmocTaTa)

4 [petowwnit Kabenb nogseprasncs Bo3nencTento
Temneparyp, npesbilaoLMX MakCUManbHO
LoNyCTUMYLO ONA Hero Temneparypy

Mpumeyanuna:

Mounck mecTa KOPOTKOro 3aMblKaHWSA:

1 Tlpon3BeanTe 0OCMOTP TOYEK NOABOAA MUTAHUA, CPaLLMBaHUA U
KOHL|eBbIE 3afiefikii Ha NMpeaMeT NpaBUnbHOCTU UX MOHTaXa

2 [posepbTe, HET N CIe[oB NOBPEXAeHNA kKabens:
a) Ha 3afBWXKKax, Hacocax, pnaHuax u TpybHbIX ornopax.
6) Ha yyacTkax, rge npoBOOMUIIUCL PEMOHTHbIE paboTbl Unn

obCcny>xnBaHue.

3 [lpoBepbTe, HET N CNEOB NOBPEXAEHNUS 3aLLUTHOrO KOXyXa Unu

Tensonsonaummn Ha oborpesaemom Tpybonposofe
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Mepbl Nno ycTpaHeHuio

1 BoccTaHoBUTHL Nogavy NUTaHus:
a CM. nyHKTbl A 1 B Ha cTp. 31
6 3aTAHYTb KNeMMbI
3aMeyvaHue: ecnv B pesynbTaTe Nioxoro KOHTakTa
KNeMMbI MU KOHTaKTbl CUIIbHO HarpeBasmuchb,
MX HeO6XOAMMO 3aMEHNUTL
B HaWTh 06pbIB M BOCCTAHOBUTL Kabesb

2 TepekoMmyTMpOBaTb B HOPMASBbHO 3aKpbITy0 MO3ULMI0

3 Hantu u yctpaHuTb npobnemy:
a 3aTAHyTb KNeMMbI
6 NpPOW3BECTU PEMOHT
3aMeyaHue: ecnin B pesyrnbTarte MNioxoro KoOHTaKTa
KNeMMbI UM KOHTaKTbl CUIIbHO HarpeBanuchb, Ux
HeobXx0OMMO 3aMEHUTb

Mepb! Mo ycTpaHeHH o

1 y,D,aJ'IVITb BJ1aXKHYIO Tenjaousongaumno U 3aMeHUTb ee
CyxoW v ybeanTbCs B ee 3aLULLEHHOCTU OT aTMOCKEPHbIX
BO3[ENCTBUN.

2 a [lpoBepuTb pacyeTHble yCroBmsA
6 W3meHuUTb NpoeKT, 4ToObI OH yA0BNEeTBOPAN
TpebosaHuaMm lNeHTelip Tepman MeHeKMeHT

3 BbICTaBuTb npasuiibHylo YCTaBKy TEMMEPaTYpbI

4 3ameHuTb rpetolmnin kabenb

4 Ecnu B pesynbTare BbINONHEHWUA NyHKTOB 1, 2 1 3 MECTO KOPOTKOro
3aMblkaHus He Obl10 06HapPY>KeHO:
a) CBFXMTECb C MECTHbIM NpeacTaBUTeNsLCTBOM [eHTeiip Tepman
MeHemkMeHT
€CNn YCOBWA N03BONSIOT 3TO (HaNpUMep, rpetoLmin kabens
pacnonoXeH B HEB3PbIBOOMACHOW 30HE), M30/IMPYITE OAWH
y4acToK rpetoliero kabena ot Apyroro, paspesas rpetoLnii
kabenb 1 NPOBOAA UCMbITAHUA KaXKLOM U3 YacTen (Hanpumep,
ucnbiTaHWe n3onau M) obenx Yacten, noka Takum obpasom He
6yneT obHapy>XeH NoBpeXAeHHbIN y4acTok.

6

-
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