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1. BeegeHue

Cuctema aHTMOGNEOEHEHMA KPOBMM M BOLOCTOKOB (manee —
Cuctema) npeacraBnsgeT cob60om 4OCTAaTOYHO NMPOCTYHO, NIErKyto B yCTa-
HOBKE M YHMBEpPCANbHYIO KOHCTPYKLMIO, C NMOJSTHbIM KOMMJIEKTOM Mpu-
HaZneXXHOCTeN ans NpefoTBpaLLeHms o6pa3oBaHmsa COCyNeK 1 Hane-
OV Ha KPOBMSIX U B BOJOCTO4HbIX CUCTEMAX.

MpumeHeHne aHTUOGNeAEHUTENIbHbIX CUCTEM MO3BOJISET:

— YBENWYUTb CPOK CIY>XObl KPOBNK, hacaloB N BCErO 34aHus;
— ob6esonacuTb SIOAEN MU UMYLLECTBO OT MOBPEXAEHUN, KOTOpble

MOXET HaHeCTV najarLLmii ¢ KpoBNU Neg;

— CHUW3UTb pacxodbl Ha 3KCMyaTaumio U PEMOHT 34aHus.

HapeXXHocTb cucTeMbl OcHOBaHa Ha 6oree Yem 20-neTHEM OnbiTe B
0651acTn pa3paboTok nogobHoro Tvna. Hactosiwee PykoBoacTeo padpabo-
TaHO Ha OCHOBE VCTOJNb30BaHUS PE3VUCTUBHOMO Kabersl MPO13BoACTBa KOM-
naHum CEILHIT (B gaHHOM cucteme 060rpeBa MCMOoSb3YETCA HU3KOTEMIE-
paTypHbI HarpeBaTesbHbIn Kabenb Tunos PSV Proffesional n PSVD Prof-
fesional), a Tak >xe camoperynupytoLlmxcs kadenen EBECO (EB Trace
FT33 n EB Trace T18) n THERMON (RGS2 n RGS Power).

[laHHOe pYKOBOACTBO COQEPXWUT OMUCaHWe MPUHLMNOB paboTbl,
NPVYMEHSIEMbIX MaTepuasioB, MpasBuia pPacyeToB WM WHCTPYKUMU MO
ycTaHoBke CUCTeEMbI aHTMOBNEOEHEHNS.

Cuctembl aHTMOONEOEHEHNST KPOBN U BOLOCTOKOB MOIYT MnpuMe-
HATBLCS Ha NOObIX TUMaX KPOBMW (HAKIMOHHBIX W MIIOCKMX), BbIMOHEHHbIX
13 NoObIX COBPEMEHHbIX KPOBESbHLIX MaTepuasnos (wndep, metanso-
Yepenuua, danbleBas KpoBss, 6GUTyMHas Yepenuua, pynoHHble MaTte-
pvanbl, HaTypanbHas 1 LEMEHTHO-NecHaHas Yepenuvua, MegHas KpoBsis,
cnaHueBasi 1 T.4.), CO BCEMM BUOaMM BOOOCTOYHBLIX CUCTEM (MNacTUKO-
Bble, METANNIMYECKNE), HA KPOB/AX 6€3 BOAOCTOKOB.

PykoBoasawme npuHuMnbl 6e30NacHOCTH

Be3onacHoCTb M HAgEeXHOCTb Jit06OM CUCTEMBI 3aBUCAT OT Kade-
CTBa BbIOPaHHbIX N30EINA U CNOCOO0B YCTAHOBKM U 0OCY>XXMBAHUS.
HenpaBunbHbI BbIGOP, YCTAHOBKA WAM O6GCAYXWBaHWE NHO60ro
CUCTEMHOIr0 KOMMOHEHTA UNW Hecob6noaeHne TpeboBaHWn OAaHHOMO
PykoBoacTBa MOXET MOBPEAUTb CUCTEMY YOaANEHWUs nbAa WM Kpo-
BIIO, YTO B CBOO OYepedb MOXET MPUBECTU K HEKOPPEKTHOM paboTe
CUCTEMbI U BbIXOLY €€ U3 CTPOS, K MOPaXKEHMIO 3NIEKTPUHECKMM TOKOM
unu K noxapy. Yto6bl MUHUMU3NPOBATb 3TN PUCKWU N rapaHTUPOBaTb
HafeXHylo paboTy CUCTEMbI, HEOOXOOAMMO BHMMATENbHO W3Y4UTb
JaHHoe PYKOBOACTBO M HEYKOCHUTESNbHO ClefoBaTb BCEM PEKOMEH-
JaunsiM, MHCTPYKLUMAM U NPeRynpexXneHnsaM, yKasaHHbIM B HEM.

BHumaHue! B cnyyae BOSHMKHOBEHMSA BOMPOCOB MO pacyeTy, MOHTa-
Xy, HaragKke v aKcnsyaraumm NpocuMM CBA3aTbLCA C KoMMnaHuen "Cenxut".

Cuctema He npepHa3Ha4vyeHa gns:

— npenoTBpalleHma apmxeHus ("cxoda") cHera Ha Kposne (MCrosb-
3yNTE CUCTEMY CHEro3agepxaHus);
— CHWXEHWSI CHErOBOW Harpy3ku WiaW MOJSIHOMO YyAaneHusi cHera c

KpOB/N.

Cuctema npefHa3Ha4yeHa TOJIbKO AJiIl TOro, YTOO6bI yaanuThb C
KPOBIMW Tanylo BOAY, a He HaKOMJIEeHHbIN CHer!

Mo Bonpocam cneuuanbHOro MPUMEHeHus obpaljanTecb K
cneuymnanucTam.

O6pasosanue Haneau. MpuHunn pa6otel Cuctemol
PaCCMOTpVIM MeXaHU3M NnosBneHna Hanegn n cocysiek Ha HaknoH-

Hol Kpoene. CHer, HaXOAsALWMIACA Ha KPOBNe, HE NMPUYMNHAET HUKAKO-
ro Bpega KpoBesSlbHOMY MOKPbITUIO U BOJOCTO4YHON cucteme. OgHako

CEILHIT

Puc.1.1. [Jo v nocne nucrnonb308aHus
aHTnob61eneHnTesIbHovi Cuctembl

Puc. 1.2. Cuctemsbl aHTnobnegeHeqnss CEILHIT

Puc.1.3. O6pasoBaHune cocynek
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lMocne ucrionb3oBaHusi CuctemMsl

noA BO3AENCTBMEM aTMOCHEPHOrO Tenna UM TeNNOBbIAENEHNA N3-
Nof KPOBENbHOMO NMPOCTPAHCTBA, CHEr TaeT 1 NpeBpaLlaeTcs B BOAY,
KOoTOpasi CTeKkas K Kpato KpOBMW, 3aMep3aeT, npeBpaLlascb B Ne[.
Mpn NOBTOPEHMMN 3TOrO NpoLecca KOMHYECTBO Nba Bo3pacTaeT. Jleq
Ha4YMHaeT HapacTaTb Ha Kpae KpoBnK, 3abMBaET Xenoba, BOPOHKUN U
BOOOCTOYHbIE TPYObI.

Taknm 06pa3oMm, Ofsi NpefoTBpalleHnss MOSBIEHUA Hanegu u
COCynekK, HeobxoaMmo MO3BONUTbL Tanon Bode 6ecrnpensdTCTBEHHO
cTekaTb Mo KpoBfie 1 BOOOCTOYHOW cucteme. MNpumeHeHne B Cucte-
Me HarpeBaTenbHbIX Kabenen Mno3BONSET MOAAEPXKMBATL He3amep-
3aloLLMe NPOXOAb! AN HEMPEPbIBHOMO CTOKA Tanown BoAbl. ABTOMaTK-
ka ynpasneHus obecnedvsaeT paboty CucTembl TOSIbKO B Te€X YCho-
BMAX, KOrga 3T0 HEOBXOAMMO, BKIIKOHAsA M OTKIIOYasa HarpeB Kabens.

Cuctema aHTUOGNeAeHeHUs npepHa3HavyeHa Ana ob6ecneve-
HUA He3amep3aloLmX NPOXo[0B, HEO6XOAUMbBIX ANA HEeNpepbIB-
HOro CTOKa Tanow Bofbl.

[ononuutenbHbie BOSMOXHOCTU aHTNOONEAEHUTENbHBIX
cuctem

Takxe aHTMO6eAeHUTENbHbIE CUCTEMbI MOTYT NMPUMEHSATLCA As:
— O6orpeBa CcTyneHen, NaHAyCcoB, NeLexoiHbIX Nepexonos;

— O6orpeBa OTKpbITbIX NoLlagern (nogbe3gHble NyTH, NewexogHble

OOPOXKN).

— O6orpeBa 6acceHoB, CNOPTMBHbIX M0LLAO0K,
— O6orpesa Tennuy u T.A4.

C nomoLupbto CUCTeMbI HAPY>XHble MOLLAAN OYULLIAKOTCA OT HeXe-
naTenbHOro cHera v nbga. NMopaepXxveasi B He3amep3atoLLLeM COCTOS-
HAM noabe3fHble NyTW, MaHAyCbl, CIOXHbIE Yy4acTku popor, Bebl
coKpalllaeTe 4YMCrO HecHacTHbIX Clly4aeB W MoBbilIaeTe 6He3onac-
HOCTb MeLuexoaoB WU BOOUTENENn.

KabenbHbI 3NeKTpUYeckmii 060rpeB HapY>XXHbIX MOLWAnokK - Ham-
60nee 9KOMOrMYHbIN CNoco6 yaaneHns nbga n cHera.

Cuctembl cTamMBaHusi CHera W nbga obecrnevmBaroT 6e30nacHyo
neLexogHyro 30Hy. Cuctembl aBAAOTCA 3PGEKTUBHBIM pPELLEHMEM
Npo6eMbI CKOMb3KMX CTYNEHEN, NnaTopm, NeLLEXOAHbIX Nepexonos.

Cuctema 3awmTbl TPY6 OT 3aMepP3aHUs U NOAAEP>XKaAHUA HEOHXO-
OMMOI TemnepaTypbl TpybonpoBoga MOryT yCTaHaBMBaTbCS Kak
BHYTPU, Tak U CHapyXxu Tpybbl M obecneymBaroT 3awmuTy Tpyb OT
3aMep3aHus UNN OXNadKaAeHUss TPAHCMOPTHOW XNOKOCTHU.

Cuctema peluaeT cnegyloliMe OCHOBHblE 3afayun: 3awura ot
3amep3aHunst BOLOMPOBOAHbIX TPYO 1 Noaaep)XaHue HeoOXOOUMOnN TeM-
nepaTypbl NPOAYKTONPOBOAOB AJ151 BA3KMX XMUOKOCTEN 1 TPy6OMpoBO-
OOB C ropsiven Bogon. Cnuctema SKOHOMUT BaLlW CpeacTsa, npegoxpa-
HAET TPyObl OT 3amMep3aHns U NPEXOAEBPEMEHHOTO PEMOHTA.

Mo Bonpocam crneunanbHOro NMPUMEHeHus obpaljanTecb K
cneuuanucTam.
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2. CocTtaB cucrembol

CtaHpapTHasi cucteMa aHTMobriedeHeHns BKIloHaeT B cebs cre-

AytoLme KOMMOHEHTbI:

— HarpesartenbHbin kabenb;

— CucTtema ynpasneHus (TepMOPEerynaTopbl, 4aT4nKu);

— OnekTpoycTaHOBOYHblE U3Oenusa (aBToOMaTUYeCKue BbiKMYaTe-
nm, Y30, MarHuTHble nyckaTenu, pacnpenenmrenbHble WnThbI);

— KomnnekTtbl coeguHeHns (MydTbl, MOHTaXHble KOPOOKN);

— Kpenex (Kknuncbl, KpenexHble cKobbl U T.M.);

2.1 HarpeBatenbHble Kabenu

HarpeBatenbHbIl kabesnb ABNSETCs OCHOBHBbIM KOMMOHEHTOM CUCTEMbI

- UMEHHO Kaberb, HarpeBasiCb, 06pasyeT NPOXodbl Of1A CTOKa Taron BoAbl,

npenoTepalLlas TakuM 06pa3oM 06pa3oBaHMe Nbfa M CHera Ha KpoMKax

KPOBMNA, B BOAOCTO4HbIX XXenobax, BOPOHKAX 1 BEPTUKaSIbHbIX CIMBaXx, npe-

Jynpexxgas 3aKyrnopky v gedopmaumio BOGOCTO4HHbIX TPY6 1 XKenoboB.
PaanuyatoT aBa TMna HarpeBaTesibHbIX kabenen:

— pes3nucTUBHbIE, - HarpeBaTesbHbIM 3JIEMEHTOM B 3TOM BUAE Kabe-
Nen cnyxut TokonpoeoasLLlas xuna. BeixogHas MOLLHOCTb Taknx
Kabenen NoCTosiHHA, U 3aBUCUT OT NogaBaemMoro HanpsbkeHus (B),
NMOFOHHOro conpoTuBneHus Xunbl (OM/M) 1 OnvHbl kKabens;

— caMoperynmpyroLLMecs, - HarpeBaTesbHbIA 3MIEMEHT B 3TOM TWMNe
kabens - nofMmepHas mMatpuua. BbixogHas MOLLHOCTb B fl@HHOM CIy-
Yae 3aBUCUT OT TemrepaTypbl U TEMIOCEMA OKPY>XKatoLLIEN Cpefpbl.
BbI60p TOro nnm MHoro Tvna kabess 06ycrioBleH 0COOEHHOCTAMM Kadk-
OO KOHKPETHOM KPOBMX, YCMOBUAMM SKCryaTaumm, TpeboBaHUSMN
3aKasumka K CTOMMOCTU 1 SKCTyaTaumoHHbIM napametpam Cuctemsl.
B0O3MOXXHO KOMOVHMPOBaHHOE MCMONb30BaHMe ABYX TUMOB Kaberss.

B npepnaraembix Hamu cUCTEMax WCMONb3YOTCA CreayloLlmne

Kabenu:

— PEe3nCTMBHbIV HarpesaTtenbHbin kabens CEILHIT

— camoperynupyouimecss HarpesaTenbHble Kabenun EBECO un
THERMON.

2.1.1 Pe3ucTuBHbIii HarpeBaTenbHblii Kaéenb GEILHIT
(tun PSV Professional u PSVD Professional)

CTpykTypa pe3nctmBHoro kabens

Kabenu PSV Professional n PSVD Professional nmetoT BHELLHIOH0
N30NSALUMIO C 3almMTONn OT ynbTpadumoneTta, T.e. Kabenb 3alluiLlieH oT
BO3[OENCTBMSA COJNHEYHbIX NyYeW, 4TO MpuaaeTr emy HafgeXHoOCTb U
LONrOBPEMEHHOCTb UCMOJb30BaHMS.

PSV Professional - OkpaH1poBaHHbIN HarpeBaTesbHbIA Kabenb C
OBOWHbBIM NOKPbLITMEM U C BHeLLHen ob6ono4vkor UW-Protektion (cton-
Kas K ynbTpadnoneToBbIM Jiyyam).

KoHcTpyKuus:

1. Crorkas K ynbTpadunoneTy BHeLLHss TepmocTorikas (105 °C) o60-

NOYKa;

2. Metannuyeckas onneTka (Ctanb C Meabio);
3. HononHutenbHasa naonsuuoHHas o6onoyka XLPE;
4. HarpeaTenbHas xwuna.

Kabenb He neperpeBaeT MaTepuan KpoBfu, a TaK Xe xenoba u
BOLOCTOKMW.

TexHu4yeckue xapaktepuctumku kabesss PSV Professional cm. B
lNpunoxeHun 1.

PSVD Professional - [OBy>XWSbHbIA 9KpaHMPOBaHHbIA Harpesa-
TeNbHbIA Kabenb C OBOWHLIM MOKPbITUEM M C BHELLUHEN 06O0SI0HKOM
UW-Protektion (cTonkas K ynbTpadnosieToBbIiM Jiydam).

CEILHIT

Tepmocrar

MonTaxHas kopoGka

Komnnekt coeaunenws|

Komnnext GMK-RG

T
Uikbiasingonn

Harpesatouwwit kabent
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KoHuesan sarnywka

Komnnekt GM-RAKE

[Komnne otseranenns]
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Puc. 2.1. KOMNOHeHTbI AHTUO6IEAEHUTEIbHOV
Cuctemb! CEILHIT

Puc.2.2. Ctpyktypa kabensi PSV Professional
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Puc.2.3. CtpykTtypa kabens PSVD Professional

Puc.2.4. CTpykTypa camoperynvpyroLyerocs kabens

CTpykKTypa kabens
(pacnpeneneHHoe CPOTUBNEHME)

CamoperynupoBaHue
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Puc.2.5. MpuHymn paboTsl
camoperynupyroLyerocs kabess

KoHcTpyKuus:
Cronkast K ynbTpadmoneTty BHeLLHsAs TepmocTorkas (105 °C) o6onouka;
MeTannunyeckas onneTtka (ctanb ¢ Megpto);
HononHutenbHasa naonsaunoHHasa obonoyvka XLPE;
HarpeBatenbHas xuna (2 wr).
Kabenb He neperpeBaeT Matepuan KpoBMK, a Tak Xe xenobda u
BOLOCTOKMW.

TexHun4eckne xapaktepuctukn kabesnss PSVD Professional cm.
B lMpnnoxeHun 1.

PN~

2.1.2 Camoperynupyrowmiics kabenb
(EBEGO EB Trace FT 33 u EB Trace T 18, THERMON RGS2 u RGS Power)

CTpykTypa camoperynupyloLierocs Ka6ens
TPE BHeLwHsa nsonaums
OKpaHupytoLLias onnetka n3 ny>xeHom megm
TPE BHYTpeHHss nsonauus
CamoperynupyroLmnca HarpeBaTesbHbIA 3N1EMEHT
TokonNpOoBOAALLME XUIbl N3 NTYXXEHON Mean
MpuHUMN pa6oThbl
CneuuvanbHbI NOAMMEpP, U3 KOTOPOro BbINOMHEHA cepAueBuHa
kabens, perynmpyeT BbIXOAHYI MOLLHOCTb kabens B 3aBUCMMOCTU OT
N3MEHEHWI TeMMepaTypbl OKPY>XatoLLen cpeabl (HemM HKe Temnepa-
Typa, TeM 6ofblle BblgensemMas Kabenem TennoBas MOLLHOCTb) U
Tennocbema.

MpeumyLiectBa
Kabens:
— Jlerkoctb B MPOEKTUPOBaHUN U B YCTaHOBKE

Cuctemy nerko npucnocoduTb K J0ObIM M3MEHEHUAM MPOEKTA,
BO3HMKALLMM B NpoLecce MOHTaxa (MOHTaX Mo MecTty). Harpesa-
TenbHbIA Kabeslb MOXET ObITb OTPe3aH B NI060M MeCTe Npu YCTaHOB-
ke (orpaHuyeHa TofbKO MakcumarsnbHas gnuHa BeTkun). OTpesas nvi-
HWI HarpeBaTebHbIA Kabenb, Bbl HUKaK He NOBNSAETE HA MOLLHOCT-
Hble XapaKTePUCTUKN TEMNOBbIAENEHNS Kabens.
— HapgexHocTtb

CamoperynupyroLmmncsa Kabenb He NeperpeeTcs N He CropuT faxe
B Crlyyae, eCcnv OH 3akpbIT MyCOpPOM M NNCTBOW. Kabenb He neperpe-
BaeT martepuan KpoB/u, a Tak Xe >xenoba u BOLOCTOKM.
—  OKOHOMUWYHOCTH

Kabenb 3KOHOMUT 3NEKTPOSHEPIMIO, BbIAENAS Ha pa3HbIX yyacT-
Kax TONIbKO Ty MOLLIHOCTb, KOTOpasi Heob6xoamMma Ansi cTavBaHus nbaa
N CHera Ha KakjoM KOHKPETHOM Y4acTKe - OT MakCUmasibHOM MOLL{HO-
CTW BO NbAY A0 MUHUMASIbHOM Ha BO3AYXE MPW MONOXUTENbHbIX TEM-
neparypax.

TexHn4eckne XapakTepUCTUKN CaMOPEryMpyroLmxcs Kabesneu
cm. B MpunoxerHnn 2 u 3.

ok

NPUMEHEeHUss camoperynupyoLierocs

2.2 Cuctema ynpasneHus

MpuvHUMN ynpaBneHns CUCTEMON aHTUOONEeNEeHEHNS 3aKnnyaeT-
Csl B CBOEBPEMEHHOM BKITHOYEHUN N OTKITHOYEHUN HarpeBaTenbHOro
kabensa. Bo3MOXHO NMpUMEHEeHWe Tpex OCHOBHbIX CMOCO60B yrpa-
BIEHUS:
— ynpaBfieHne No TeMnepaTtype 1 BMaXKHOCTY;
— ynpaefieHne No TeMneparype;
— PpYy4HOE yrnpaeneHue.

2.2.1. YnpaBneHue no Temnepatype U BAAXHOCTH

OTOT TVN ynpaeBneHust rpegnoniaraeT BKIKOYEHUE W BbIKOYEHMe
CUCTEMbI B ONpefenéHHOM avanasoHe 3Ha4YeHUn TeMmnepaTypbl U Briax-
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HOCTW, MPY KOTOPbIX NpoMcxoauT obpa3oBaHre Hanegw. Mpu 3Tom Tune
yrpaBieHnsi PeKOMeHOYETCS NMPUMEHEHNE MUKPOMPOLIECCOPHOIO TEPMO-
perynatopa (MuHn-meTeoctaHumm) Eberle EM 524 87 ¢ patunkamum tem-
neparypbl U BAXXHOCTU. [aT4mK BNaXXHOCTU YCTaHABNMBAETCS B HASLLIMX
TOYKax >xeno6oB 1 B BOJOCTO4YHbIX BOPOHKaX. [aTumk TeMnepartypbl ycra-
HaBNMBAETCHA B CaMOW 3aTEMHEHHON, 3aLUMLLEHHOM OT BETPA TOUKE Kpo-
Bnun. C TOYKW 3peHns NOTPEBNEHNS SNEKTPOIHEPI N STOT CNOCOH ABNAET-
¢ Hambosnee aPPEKTMBHBLIM, NO3BOAIOLLIMM COKOHOMUTL A0 80% areK-
TPOSHEPIUM MO CPABHEHWIO C APYrMK croco6amm yrpaBnieHus.

2.2.2. YnpasneHue no Temneparype

[Mpn 3TOM TUNE ynpaBneHus cucTtema y4nTbiBaeT TONbKO U3MEHEHME
Temnepartypbl OKpyXaroLLen cpefpl, 1 BKNIOYEHWE, OTKIIOYEHe Npouc-
XOAMUT NPV OOCTUXXEHUW 3aaHHbIX HA TEPMOpPErynsaTope 3Ha4eHun Tem-
nepartypbl. BO3MOXHO NpYMeHeHNe MHOXECTBa pasfinyHbIX TepMopery-
natopos Eberle cepuin ITR, UTR, ITU. Hanbonee xe addeKTnBHbI npn
3TOM criocobe ynpaBneHus AByX Anana3oHHble Tepmoperynatopbl Eber-
le DTR 3102 n ELIWELL EWDR 905. lNprMmeHeHue 3Tnx TepMoperynaTo-
POB MO3BONSAET YCTAHOBUTL ABa TEMMEPATYPHbIX 3HAYEHUSA — BKIIOYEHMUSA
N OTKIOYEeHUs, B 3TOM cny4vae Cuctema paboTaeT TOMbKO B AnanasoHe
KPUTUYECKOW TeMnepaTypbl, NPY KOTOPOM Hanbornee BEpPOATHO 06pa3o-
BaHWe Hanegu u cocynek. PekomeHgyembl ouanasoH Temnepartyp: oT
+3 0o — 5°C, HO BO3MOXHO M3MEHEHME [aHHOro AManasoHa B 3aBUCUMO-
CTW OT KOHKPETHbIX YCMOBUI 3KCnyaTaumm CUCTEMBI.

2.2.3. PyyHoe ynpaBnenue

OPPeKTUBHOCTL paboTbl CUCTEMbI aHTUOONEAEHEHUS N PacXop, driek-
TPO3HEPINM MPU TaKOM Criocobe YrpaBneHns LEENMKOM M MOSTHOCTLIO 6yayT
3aBWCETb OT AEVCTBUIA YeroBeKa, OTCIEXMBAIOLLIErO U3MEHEHNE CUTYaLIK
B MecTax BO3MOXXHOrO 06pa30BaHUs Hasleay U HakarnMBaHus cHera.

2.2.4. Boi6op meToaa ynpaBneHus

Kaxabin n3 npefnaraembiX METOAOB BbIOMPAETCA UCXOOS U3 KOM-
npommcca Mexay:
a) CTOMMOCTbIO CUCTEMbI YNpaBAeHUs,
6) 9hhEKTUBHOCTLIO yAaneHns nbaa,
B) KOJIM4ECTBOM NOTPEONAEMON SNIEKTPOIHEPTUN:
— €eC/In CUCTEMa He noflydaeT HeoO6XOOUMOW INEKTPOIHEPrun, To
naoeT dopMmpoBaHue nbaa.
— ecClnM cucTema noTpebnsieT NNLLHIO 3NEKTPOSHEPrnio (korga neq
YXE yaaneH), NOeT HEHYXXHbIN NepepPacxof SHEpPruu.
Bbi6epuTe MeTop, ynpaBneHns CUCTEMOM, KOTOPbIN JTy4LLe BCEro OTBeYa-
€T 3KCrlyaTaumMoHHbIM NokasaTesnsam, MPeabsensaeMbIX K Ballemy npoexTy.
TexHU4YeCcKne XapakTepUCTUKU TepMOopeErynaTopoB cM. B [lpuio-
XKeHum 4.

2.3 IneKTpoycTaHOBOYHbIE U3AENUSA

ONeKTpoyCcTaHOBOYHbIE U3denus, npumeHsemble B CucTteme,
o6ecneymBatoT 3NeKTPO 6€30MaCHOCTb CUCTEMbI, CNY>XaT A51s KOMMY-
Taumn SNeKTPUYECKON LIENu.

2.3.1 ABTomaTtuyeckue Bbiknouarenu Geyer

VcnonbaytoTes ans BKAHOYEHUA\OTKIOYEHN CucTembl, 3aLiuThbl
3NEKTpMYECKMX Lienen CUcTemMbl OT NEPETY3KM 1 KOPOTKOrO 3aMblKaHMS.

Bbi6op Npov3BOAMTCA MUCXOOS M3 3MEKTPUYECKMX NapameTpoB
CucTtembl (MOLLHOCTb, KONMMYECTBO Lenen u 1.4.).

CEILHIT

Puc.2.6. MuHn-meteoctaHuyms EM 524 87 (EBERLE)

Puc.2.7. Tepmoperynsatops! ITR 3, UTR 524 72,

DTR 3102, EWDR 905

Puc.2.3.1. ABTomatn4eckme Bbikntodatesm Geyer

OchuumanbHblii naptHep B Poccun - komnanus «Genxut»
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CEILHIT

Puc.2.3.5. PacnpenenutenbHele wmtbl Geyer
(cepusi EURO VW)

Puc.2.3.6. Habop coepuHutensHovi Mygtel CE 01

2.3.2 bnoku yre4kn Toka (VY30) Geyer

MpumeHeHne Y30 obecneyvmBaeT aneKTpo6e30nacHOCTb paboThbl
Cuctembl. Y30 aBTOMaTUYECKM pa3MbIKaeT LEMb B Clyvae yTeuvku
TOKa, 3alumLias nogen 1 XXMBOTHbLIX OT NMOPaXKEHUS SNEKTPUYHECKUM
TOKOM.

Bbi6op npoun3BOAMTCA WUCXOLA W3 3NEKTPUYECKMX MapamMeTpoB
Cuctembl (MOLLHOCTb, KOIMYECTBO Lenen u T.4.). PekomeHgoBaHHas
BenM4mHa Toka otceydkn 30 MA.

2.3.3 Kontakropbl (MaruutHbie nyckatenu) Geyer, Eberle

MprMeHeHVe KOHTaKTOPOB 06YCOBMEHO HEBLICOKMMUN HAarpy304HbIMM
XapaKTePUCTUKaMM NEPEKITIOHAIOLLINX KOHTAKTOB TEPMOPETYSIATOPOB.

BbI60p NpoM3BOOUTCA WCXOOA M3 SNEKTPUHECKUX MapaMeTpoB
Cucrtembl (MOLLHOCTb, KOIMYECTBO Lienen u T.4.).

2.3.4. PacnpepenutenbHble wWutbl Geyer

PacnpepenutenbHble WNTbI CyXaT Ans 06beAuHEHUs BCEX KOM-
MOHEHTOB CUCTEMbI YNPAaBNEHUS U 31EKTPOYCTaHOBOYHbIX U34ENni B
eauHbIA NynbT ynpasneHus CUCTEMON.

B cucteme aHTMOGNEAeHEHMA NCNONB3YIOTCA CReayoLLme pacnpe-
LenuTenbHble LKadbl:

— cepva Vario (BcTpanBaemble 1 HaknagHble)
— cepwusa Euro VW

TexHU4eckne XapakTepuUCTUKM aBTOMAaTUHECKUX BbIK/IHOHATENeH,
Y30, KOHTaKTOpPOB, pacrpenenTesibHbIX LUKaghoB cM. B [pmnroxeHm 4.

2.4 KomnnekTbl coeiuHeHus

2.4.1. Mydhrbl

Cnyxar Ons HaaexXHoOro N repMETUHHOrO COEAMHEHNS MEXy COB0M Harpe-
BaTesbHbIX 1 MOACOEOMHUTENBHBIX Kabenew, a Tak XKe 3aferku 1X KOHLIOB.

B cnydae vicnonb3osaHus peanctveHoro kadens CEILHIT n camoperynvpyto-
Lerocs kabenst EBECO pexkomeHayeTcst npymeHsiTb komniexTs CE 01 v E 02.

B cnyyae ncnonb3oBaHusa camoperynupyoLlerocs kabens Thermon
pekomeHayeTcs npuMeHsTb KomnnekT PETK 2.

2.4.2. MoHTaXHble KOpooKu

MoHTaXHble KOPOOKUM Cry>XaT Ans 3alnTbl COEAMHEHNI Kabenen.

TexHn4eckue XxapakTepuCTUKN KOMITIEKTOB COEAMHEHWV CM B
lNpunoxeHun 6.

2.5 Kpenex

[aHHble KOMMOHEHTbI NpefHasHayeHbl Ans HageXxHoro n Josro-
BPEMEHHOI0 KpensieHNs1 OCHOBHbIX 35IEMEHTOB cUCTeMbl (Kabens,
JaT4MKOB) Ha KpoBIe.

Buppl kpenexa:

— Knunca GMK-RC (3axum)

— MoHTaxHas ouMHKoBaHHas fneHTa

— PeavHoBas neHTa [is BONOCTOKOB (MCTOSb3YEeTCs Af151 PE3VICTVBHOIO Kabers)
— Tpoc

— LUenb (nnactmaccosas)

— MoHTaxHasn nuHenka

— Ckoba GM-RAKE

lMoApobHo o cyLyecTByOLMX aKkceccyapax n Buaax Kperexa cM. B
rpuIoxeHun 8.
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3. lpumeHeHne cucTemMbl Ha PasNNYHbIX
TUNax KpoBnu

3.1. VcraHoBKa Kabens Ha KpoBne

Cnoco6 KpenneHus n BUA yKNagku Kabensa 6ynet pasfinyHbiM
B 3aBMCMMOCTM OT Tuna KpoBnM un ee npodunsa. B paHHOM
paspgene paccmatpuBaloTca Hamboree 4acTo BCTpedarLimecs
BapuaHTbl pa3MelleHns HarpeBaTefibHOro Kabens Ha craHgapT-
HbIX TMNax KpoBan. MeTofbl U CNOCO6bI KpenneHms paccmartpusa-
l0TCA B rnase 4.

BbicoTa yknagkm kabens - BennyuHa, paBHas QJiIMHe HaBucaro-
Lero ckata KpoBfn (CM. puc.3.2) OT CTeHbl A0 Kpas Mo NJ0CKOCTH
KpoBAK (OnMHa obnactn HambonbLUen BEPOATHOCTU 06pa3oBaHUS
Haneam n ckonneHus cHera) nntoc 0,3 m. War yknagku Harpesa-
TeNlbHOro Kabens - BennYuHa Ana 60NbLUMHCTBA TUMOB KPOBMU
pasHasa 0,2-0,4 m.

IOna obecneyeHna 6ecnpensaTCTBEHHOro CTOKa TanbiX BOf
Heo6XxoaMMo NPOSIOXUTbL Kabenb B BOAOCTOKAX, Xenobax, eHaoBax
- MecTax HambonblUe BEPOATHOCTM 06pa30oBaHMs Hanean u CKo-
nneHuns cHera.

B paHHOM pyKoBOACTBE paccMaTpMBalOTCA cregylolime
OCHOBHbI€ BUAbl KPOBJN:
«Msarkasa» KpoBnsi.
— @anbLeBas KpoBJis.
— KpoBnsi n3 metannoyepenuupl.
— [Mnockas kpoens.
— HaknoHHas kpoBns 6e3 Xeno6os.
B cnyvasx npyMeHeHus cMcTeMbI Ha ApYrmMx BUAax KpoBm — obpa-
LanTechb K cneunanmctam B koMmnaHuio “Cenxut”.

3.2 YknapKa xabens Ha “MArkoi” Kposne

BHumaHue! lpn o6orpesBe "MSrkou" KpoOBJ/IM pPeKOMeHZYyeM
ycraHaBnvBaTb CHero3agepxaHue!
HarpeBaTtenbHbI Kabenb yKnagblBaeTcs «3MENKOM» MO Kpato Kpo-

BSIN Ha BbICOTY, PaBHYIO:

— [OJIMHe 06/1acT HanbonbLUEN BEPOATHOCTN 0O6pa30BaHNA Haneam
nntoc 0,3 M ¢ warom yknagkm 0,1-0,2 M - onst pe3UCTUBHOIo Kabe-
nsa Ceilhit;

— [OJfiMHe obnacTn HanbonbLUEN BEPOSTHOCTN 06pa3oBaHmsa Haneam
nntoc 0,1-0,6 m ¢ warom yknagku 0,2-0,4 m - ona camoperynu-
pytomxca kabenen Ebeco n Thermon.

Cnoco6 yknapku:

— 3akpenutb knuncel GMK RC B 3apaHee oTBefeHHbIX MecTax C

warom 0,3 meTpa.
KpenneHne KNunc Ha KpoBfie MPOU3BOAUTCH MEXaHWYECKM, Mpu
NMOMOLLM CaMOpe30B U Kres repMeTuka Ans npegoTBpaLleHus
NpoTeKaHUs KPoB/u. Knmncbl HE06X0ANMO YCTaHOBUTb B BEPXHUX
N HUXKHUX 4acTaX 3MENKM.

— Ynoxutb kabenb. Cnocobbl yKNnagkm pe3McTUBHOMO U camMopery-
npytoLLerocs Kabenen pasnnyHbl.
NMPUMEYAHMUE:

— Ecnu ckat KpoBnM 04eHb KPYTOW, TO HEO6XOAMMO YBENNYUTL 30HY
o6orpesa Kposnu BBepx Ha 0,15-0,2 m.

— [lpn ycTaHOBKE CUCTEMbI HEOOXOOMMO OCTaBNATb HEOOSbLLOW
npunycK Kabens Ans coeavHeHnn B MyTax, MOHTa>KHbIX KOPOO6-
Kax 1 Ha 060rpeB BOPOHOK.

CEILHIT

4
BeicoTa
yKnapgku

Kpenex
ons KpenexHbie
BOAOCNMBA  KAWMChI

- UWar
yKnagkun

Puc.3.1 Bug no gopoHTY KpOBI C yCTaHOB/IEHHOM
CUCTEMOW aHTUObIeJeHEeHUS

BbicoTa YKnagkun

0,3m
O6nactb Haunbonbluen
/ BEpOATHOCT 06pa3oBaHus

Hanegm
HarpesartenbHbliii

I
I
i o= kabenb
I

A

>Keno6

HaBucatowmin
ckaTt KpoBnv

BHewHss
cTeHa

Puc.3.2 Bup c60Ky KpoBsv ¢ yCTaHOBJIEHHOM cUCTe-
MOVi aHTObIeAEHEeHNST

BN
2 o
‘g

<

Puc.3.3 Yknagka peanctuBHoro kabesns CEILHIT Ha
“msirkou” kposse

OchuumanbHblii naptHep B Poccun - komnanus «Genxut»
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Puc.3.4 Yknagka camoperynupyroLlerocsi kabess
THERMON, EBECO Ha “msirkoit” kposrie

Puc.3.5 Yknagka peauctuBHoro kabesnsi CEILHIT Ha
garnbLeBoU KpoBsie

Puc.3.6 Yknagka camoperynvpyroLyerocsi kaberss
THERMON, EBECO Ha ¢anbueBovi kposrie

BbicoTa v war yknagku kabenst MoryT M3MeHSATbCA B 3aBUCMMOCTH
OT UHAMBMAYasNbHbIX OCOOEHHOCTEN KPOBJIW.

Pe3ncTuBHbLIN Kabenb

Lar yknagku - 0,1-0,2 m.

Kabenb He foJKeH conpukacaTbcs ¢ Apyrum kaéenem!!!

Kabenb B Xenobe yknagpiBaeTcs oTAeNbHO OT kabens Ha KpoBJie.

PasnoxmnTtb Kabenb Ha KpoBne n 3aMKCupoBaTb €ro B 3aXu-
Max (knuncax). Heobxogmmo y6eamTbCs, YTO Kabenb YNoXeH (-
Punc.3.3.) npaBunbHO 1 He conpuKkacaeTcs ¢ opYrMm HarpeBaTenb-
HbIM Kabenem.

Camoperynupyowminca Kabenb

Lar yknagku - 0,2-0,4 M (06bI14HO 0,4).

Kabenb packnagbiBaetcs no KpoBJe, Kak nokasaHo Ha pUcyHke 3.4.

B naHHOM cnyvae kabesnb, YNOXEHHbIN 3Menkon, 6yaeT conpuka-
caTtbCs ¢ Kabenem, 060rpeBatoLLNM Xenobd. ITo gaeT HEKOTopoe npe-
MMYLLECTBO W rapaHTMpyeT HEMpPEpPbIBHbIA NyTb OTBOAA Taslol BOAbI
no Kparo KpoB/iu.

Heo6xoomMmo y6eamTtbes (NPoBEpUThL), UTO HarpeBaTesibHbIN
kabenb ynoxeH npaBunbHO (puc.3.4.). Mecta CONPUKOCHOBEHMS
kabenem KpoBn 1 xenoda Heo6XxoaMmo 3adPnKCMPOBaTbL XOMyTaMu.
(pnc.3.4.).

BHumaHue! Metoab! KpernneHUs Kabesisa Ha KpoBJie U B XeJlo-
6ax ykasaHbl B [naBe 4.

Pac4eT gnmHbl 0QHOro BUTKA HarpeBaTesibHOro Kabessi:

l.=(/H+0,3 +5%) «2+ 2h,

,roe s — pnnHa BuTkKa

H — BbicOoTa yknagkm kabens

hx — paccTosiHMe OT Kpas KpoBnu A0 AHa xenobda
Pacuet Konm4ecTBa LUaroB yKnagku Kaberss:

_ Lo
=7
,roe | —war yknagku kaéens (0,1-0,6 m)
N — KOJINYECTBO LLAroB yKnaakum kabens
L« - ONnHa Kpasi KpoBnu.
Pacxon obLyevi TpebyeMovi A/InHbI HarpeBaTeslbHOro Kabersns Ha
KpoBrie (6e3 y4eTa BOAOCTOKOB):

LKa6=IB*Xn
3.3 VYknanka kabens Ha thanbuesoii Kposne

Ha ckatax metannu4eckux Kpblil C hanbLeBon KPOBNEN O4eHb
BENvKa BEPOSATHOCTb NTABUHOOOPA3HOI0 CXOXAEHNS CHera ¢ kposnu!
BHumaHue! MNpu o60rpese Kpasi KpOBIU HEO6XOAUMO yCTaHa-

BfiUBaTb CHerosapepxxaHue!

Cnoco6 yknapku:

— 3akpenutb knuncel GMK RC B 3apaHee BblI6paHHbIX MecTax, C
warom 0,3 MeTpa C NOMOLLIbIO KNes Ui MacTUKu.

Y6eantecb, YTO KIel XOPOLUO AEPXMUTCA Ha AAaHHOM MOKPbITUM
KpoBnn. Knuncel Tak XXe Heo6XxoaMMo YCTaHOBUTb B MecTax BO3-
MOXXHOIO NoBpexXaeHus Kabensi.

— [locne TOro Kak Knew BbICOX, HarpeBaTenbHbIN Kabenb hUKcnpy-
eTcs B 3axmmax (knuncax). Heobxogumo y6eamntbesl, YTo Kabenb
YNIOXXEH NPaBUIIbHO.

NMPUMEYAHMUE:

— Ecnun ckat KpoBnn 04eHb KPYTOW, TO HEO6XOAMMO YBENNYUTL 30HY
o6orpesa Kposnu Beepx Ha 0,15-0,20 m.

— [lpn ycTaHOBKE CUCTEMbI HEOOXOOMMO OCTaBMATb HEOOSbLLIOW
npunycK Kabens Ans CoeavHeHnn B MyTax, MOHTaXKHbIX KOPOO6-
Kax 1 Ha 060rpeB BOPOHOK.

BbicoTa 1 war yknagku kabens MoryT M3MeHATbCS B 3aBUCUMOCTHU
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OT UHAMBMAYasbHbIX OCOOEHHOCTEN KPOBJW.

Pe3ucTuBHbLIN Kabenb

Kabenb He foJKeH conpukacaTbcs C Apyrum kaébenem!

Kabenb yknagpiBaeTcs No O4HOM CTOPOHE NepBoro pebpa Ha BbICOTY
paBHyto AnvHe 06nacT HanbosbLLUEN BEPOSTHOCTM 06pa3oBaHns Haneam
nntoc 0,3 M, nepernbaeTcs 1 CNyCcKaeTcs Mo APYryro ero CTOPOHY K HKHEN
YacTn KapHM3a. INMoToM NPOKIaabIBaETCs MO KPOMKE KPOBIM K CrieaytoLLe-
My pebpy 1 Janee uvkn noetopseTcs. Kabenb B xxenobe yknaaplBaeTcs
othensHo. Heo6xoaumo y6eauTbes, YTo Kabesb YI0XKeH NpaBUiibHO U
He conpuKacaeTcs ¢ ApYrum HarpeBaTesibHbIM Kabenem.

Camoperynupyrowminca Kabenb

B cnyyae ncnonb3oBaHua caMoperynmpytoLerocs kabens gonors-
HUTENbHLIN Kabenb Ana oborpeBa XenoboB M BOPOHOK MOXET He
noHago6uTecsa. B aTom cnyvae HarpeBaTesfibHbI Kabenb yknagbisa-
€TCA Mo KPOBJe Tak, Kak rnokasaHo Ha pucyHke 3.6.

Kabenb yknagblBaeTcs Mo OLHOW CTOPOHE MNepBOro pebpa Ha
BbICOTY paBHYIO OJIMHE 06facT HanboJsbLIE BEPOSTHOCTM 06pa3o-
BaHuA Hanegu nnoc 0,3 M, nepernbéaeTcs 1 CnyckaeTcs no Opyryto
€ro CTOPOHY K HWKHEW 4YacTu KapHu3a, 3aTeM npoknagbiBaeTcs no
Xenoby K TpeTbeMy pebpy 1 fanee LMK NoBTOPSEeTCS.

B cny4ae, ecnu pacctosiHue mexay pebpamu 6onblue Yyem 0,6 M,
LUMKITbl MOBTOPSAIOTCA MO KaXXZoMy pebpy.

BHumaHue! MeTofbl KpenseHUs Kabens Ha KpoBJrie U B Xeno-
6ax yka3saHbl B MnaBe 4.

— [lpwn ycTaHOBKE CUCTEMbI Ha CTaHOAPTHbIX TUNAx KPOBMW, OJINMHA

Kabens, Heo6Xo0AMMOro OIS ckaTta KPOBSM M Xenoba MOXET ObITb

onpegeneHa popmynomn:

Las=2XN(H+ hu) + Ly

,roe L«ws — oniMHa kabens
N — Konn4ecTBo yTennsemMbix pedep
H — BbicoTa yknagkm kabens
hu — BbiCcOTa pebpa
Lx — onvHa kabens no >enoby

3.4 Kpoensa n3 metrannouepenuubl

Ha ckatax KpoBnv M3 MeTaniovepenuupbl O4eHb BeiMka BEposT-
HOCTb NTAaBUHOO6PA3HOIr0 CXOXXAEHUSA CHera ¢ Kposnu!

BHumaHue! MNpu o60orpeBe Kpast KpOBIU HEO6XOAUMO yCTaHa-
BNiMBaTb CHerosapgepxaHue!

HarpeBatenbHbIn Kabenb yKnagbliBaeTcs B JIOKOMHKaX Mo Kpato
KPOBNN KakK MoKa3aHo Ha pucyHke 3.7.

BbicoTa yknagkm Kabens paccyMTbiBAETCA aHaNOrMyHO yknagke
Ha “markon” kposne (cm. n. 3.1).

PacueT gnvHbl ogHOro BUTKa Kabensi, KonmyecTBo LuaroB Kabens u
pacxof obLLen TpebyeMon AnVHbI HarpeBaTesibHOro kabens Ha KpoBrne
paccUUTbIBAIOTCA aHaNIOrM4YHO YKIagkm Ha “mMarkon kpoene” (cMm. n. 3.1).

Cnoco6 yknapku:

— 3akpenutb knuncel GMK RC B 3apaHee oTBefeHHbIX MecTax C
warom 0.3 meTpa.

KpenneHne Knuncbl Ha KpoBe NPon3BOANTCS MEXaHUYECKN, Mpu

NMOMOLLM CaMOpe30B U Krea repmMeTvka Ans npefoTBpaLleHus

npoTekaHns Kpoenu. Knuncbl HE06XoOMMO YCTaHOBUTb U B TeX

MecTax, rae HarpeBaTesnbHbI Kabesb MOXET ObiTb MOBPEXAEH, B

TOM 4MChe OT casura.

— VYnoxutb kabenb. Cnocobbl yknagku kabenen ons pesMcTMBHOIO

N cCaMOoperynmpyroLLmnxca kabenemn - pasnuyHbl.

— [lpn ycTaHOBKE CUCTEMbI HEOOXOOMMO OCTaBNATb HEOOSbLLOW
npunycK Kabens Ans coeavHeHnn B MyTax, MOHTa>KHbIX KOPOO6-

Kax 1 Ha 060rpeB BOPOHOK.

CEILHIT

Puc.3.7 Yknapka pe3ancTuBHoOro kabessi Ha MeTassio-
yepenuye
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Puc.3.8 Yknagka camoperynupyroLjerocsi kabess Ha
meTasnnodYepenvLe

CnvsHas
BOPOHKA

HarpesarenbHblit kabenb A0MKeH ObiTb YNOKEH
110 BCEMy EpUMETPY U B AONUHAX (CTONHbIX FPAHAX)
NNIOCKO/A KpbILLM. HarpeBaTenbHbIi KaGens JomKeH

MonTaxHas
Kopooka

HarpesatenbHbiit kabenb noa-
[1IEPXMBAET TENNYIO OPOXKY,
A9 TOTO, 4TOGLI M03BONNTE.

Tlen Moxer (opMMpoBaThCst
BOKDYI CTOYHOM BODOHKM 1 B

CTOUHbIX TPAHSX KPbIH,

CNYCKATbCS! B BOPOHKY U METAENA BbICTYNaTh U3 CTOKA,
4T0Gb NO3BONMTS TANOIA BOAE HATH BLIXOR C KPBILUM.

KOTA CHEr OTTauBaeT gHem Tanoit BOAE HAAT BbIXOA C KpbiLLY,
1 SaMEP3ACT HO'bI0. MPEXAE YEM OHa NOBTOPHO 3aMep3HeT.
Z W

Puc.3.9 Yknagka kabessi Ha rs10CKovi KposJie

Pe3ncTuBHbLIN Kabenb

Lar yknagku - 0,1-0,4 m.

Kabenb He foJKeH conpukacaTbcs ¢ Apyrum kaéenem!!!

Kabenb B Xenobe yknagpiBaeTcs oTOeNbHO OT kabens Ha KpoBJie.

PasnoxmnTtb Kabenb Ha KpoBne n 3aMKCupoBaTb €ro B 3aXu-
Max (knuncax). Heob6xogumo y6eguTbCs, 4YTO Kabenb YNoXeH
(Pnc.3.7) npaBMnbHO 1 HE conpuKacaeTcsa ¢ ApYrMMm HarpesaTenb-
HbIM Kabenem.

Camoperynupyowminca Kabenb

Lar yknagku - 0,1-0,4 M (06bI14HO 0,4).

Kabenb packnagblBaeTcs Mo KPoBsie, Kak nokasaHo Ha puCyHKe 3.8.

B naHHOM cnyvae kabesnb, YNOXEHHbIN 3Menkon, 6yaeT conpuka-
caTtbCsl ¢ Kabenem, 060rpeBatoLLNM Xenob. ITo gaeT HEKOTopoe npe-
MMYLLECTBO W rapaHTMpyeT HEMpPEpPbIBHbIA NyTb OTBOAA Taslol BOAbI
no Kparo KpoB/iu.

Heobxognmo yb6epuTtbca (MPOBEpPUTL), YTO HarpeBaTesnbHbIN
kabenb ynoxeH npasunbHO (Puc. 3.8). MecTta CONpUKOCHOBEHMSA
kabenem KpoBnu n xenoba He06X0AMMO 3ahrKCMpoBaTb XOMyTaMMu.

BHumaHue! MeTofbl KpenseHUs Kabens Ha KpoBJrie U B Xeno-
6ax yka3saHbl B (naBe 4.

3.5 Mnockas kposns

JlegsiHble HapocTbl (gam6bl, TOPOCHI) HaMbONee YacTo BO3HUKAKOT
Ha NNOCKNX KPOBJISX B palioHe BOPOHOK M HA CTOYHLIX FpaHsax. YTobbl
o6ecneynTb HeMnpepbIBHbIA MNOTOK Taslon BoAbl C KPOB/IM K BOPOHKE,
HarpeBaTesibHbIN Kabeslb He0H6X0ONMO YIOXKUTb Tak, Kak NoKasaHo Ha
pucyHke 3.9.

Konn4yectBo Kabens paccHmTbIBAETCA UCXOAA U3 pa3mMepoB KPOBIN.

Heo6xoamMmo o6orpeBaTh BOAOCTOYHbIE BOPOHKM, HA YTO NOTPesdy-
eTcs JononHuTensHoe KonmyectBo kadens (0,7-2 M Ha BOPOHKY, B
3aBUCMMOCTU OT AMaMeTpa BOPOHKM).

Cnocobbl YKNagku pe3ancTMBHOIO U caMoperynmpytoLlerocst kabe-
nen ogMHaKOBBbI.

MecTta yknagku ka6ens:

— HarpeBatenbHbii Kabesb yKknagbiBaeTcs no nepuMeTpy MIOCKowm
KpoBnn.

— HarpeBatenbHbIi Kabenb yknaablBaeTcs B AOAMHAX (CTOUHbIX rpa-
HSAX) NSIOCKOM KPOBNM.

— HarpeBatenbHbIi kabeslb JOMKEH CNMParnbHO CNyCcKaTbCA BO BHY-
TPEHHIOID 4YaCTb BOPOHKN He MeHee 4em Ha 0,3-0,35 m.

— BHeLllHne BOPOHKM 1 NOTKM CTOKA HEO6X0ANUMO T aTeNbHO 060-
rpeeaTtb. HarpeBaTenbHbI Kabenb OO/MKEH "Kanawowien' net-
nen BbICTynaTb Ha J/OTKE CTOKa, 4TOObI He NPenaTcTBOBaTb
BbIXOAY Tanow BOAbl C NIOCKOW KpoBnu. bonee nogpo6HoO cwm.
puc. 3.10

— YT106bl HE MOBPEAUTL HarpeBaTeNbHbI Kaberb, YIOKEHHbIN Ha KPo-
Bne, 6yabTe npenensHo BHUMaTesbHbl - HE XOOUTE MO HEMY!!
BHumaHue! Crnoco6 yKnapgkuv pe3vcTUMBHOro U camoperynu-

pylowierocss Kabensa oguHaKoBbli. Pasnuyve B TOM, 4YTO pe3u-

CTUBHbIN Kabenb He [OJDKEH conpuKacaTbCsa ¢ ApYyrum Kabenem.
Cnoco6 yknapku:

— Bakpenutb knuncel GMK RC B 3apaHee BbIGpaHHbIX MecTax, Ha Mio-
CKOW KpOBJIE OfHa Knmnca ucronb3yetca Ha kaxaple 1 - 1.5 meTtpa.
KpenneHne knvnc npou3soguTcs Mpyv NMOMOLLM KIes UM MacTUKN.
Knuncel HeO6X0OMMO YCTaHOBUTL M B TEX MECTaX, rOe HarpesaTesb-
HbI Kabenb MOXET ObITb MOBPEXAEH, B TOM YMCNe OT capura. Yoeau-
TECb, YTO KIEM XOPOLLO OEPXUTCA Ha aHHOM MOKPbITUN KPOBII.

— T[locne Toro Kak Knew BbICOX, HarpeBaTenbHbIN Kabenb hUKcupy-
€TCA B 3aXMmax (Knuncax).
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3.6 Haknonnas kposns 6e3 xeno6os

B cnydae, ecnn Ha 3gaHuMK HE MPUMEHSIETCA cucTema Xenobos,
nefsiHble HAPOCTbI U COCYSbKN MOTYT (POPMMUPOBATLCS Ha rPaHn Kpo-
BNN.

Y1066l yoanute Hanepb (COCYnbKW) C rpaHn KpPOBAM MOXHO
ncnonb3oBaTh fBa BapyaHTa yKIagku HarpeBaTenbHOro Kabens:

- M0 cxeme «kanatowas» netns puc.3.10.

- Mo cxeMe «Kanatwowiasn» rpaHb puc.3.11.

BHumaHue! MNpu o60rpesBe Kpasi KpOBIU HEO6XOAUMO yCTaHa-
BfiMBaTb CHerosapgepxxaHue!

3.7 CTo4HbIE rpaHu, EHAOBbI, CTbIKM NNIOCKOCTE! pa3HbIX
Y4acTKOB KPOBNK

Hanegb ¢ HanbosbLIe BEPOATHOCTBIO (DOPMUPYETCA B €HOOBE
KPOB/M - TaMm, rae BCTpe4arTcs ABe pa3nnyHbIe N0CKOCTN.

YT106bI 06ecne4ynTb He3lamep3alolmMn Npoxond ANns CToKa Tasnoun
BOAbl, HarpeBaTenbHbI Kabenb HEOOXOOMMO YKNafblBaTb BBEPX U
BHW3 MO eHJoBe, Kak nokasaHo Ha puc. 3.12.

MeTogb! KperneHusi HarpeBaTesibHOro Kabersisi Ha KpoBJ/ie paccMo-
TpeHbl B [NaBe 4.

Cnoco6 yknagku kabens:

— Kaxpas engoBa gomkHa nporpeBaTtbcs Ha 2/3 cBOE ONIMHbI MUHN-
MyM B 2 (06bI4HO 4 1 60s1ee) HUTKU Kabens (NeTns BBEPX U BHU3),
Kak rnokasaHo Ha pucyHke 3.12

— HarpeBatenbHbii Kabenb OOMKEH yknagbiBaTbCa OO0 Xenoba. B
crly4ae ero OTCyTCTBUS Y kabens OOSMKEH OCTaBNATbLCA NPUMNYCK OT
0,05 po 0,08 M, 4TO6bI chopMmMpoBaTh MO Kpak KPOBMW «Kanato-
LLYIO» NeThHo.

3.8 Mpumbikanue KPoBAM K CTEHE

O6orpeB NpUMbIKaHWIA KPOBINN K CTEHE OCYLLECTBASETCA Tak Xe,
Kak 1 npu oborpese eHOoBbI. [1py Nnpoknagke HarpeBaTenbHOro Kabe-
nsi Ha 2/3 BbICOTbI cKaTa o6ecrneynBaeTcsl He3amep3atoLmin NpPoxXoL,
ONs cxoda Tasion BoAbl N3 3TON 0651aCTU KPOBIIN.

— HarpeBatowurics kabenb NpoknaabiBatoT neTnen Ha 2/3 BbICOThI
cKaTa, CMEXHOro co CTEHOW.
— bnwxanwwun kabenb pasmMeLlaeTcsi OT CTEHbl HA PACCTOSAHUN OT

0,05 go 0,08 M, a paccTosiHue Mexnay HarpeBaTesnbHbIMU Kabens-

mu ot 0,1 o 0,15 M (cMm. pucyHok 3.13.).

3.9. Xeno6a

HarpeBatenbHbI kabenb yknagbiBaeTcs Ha AHO xenoba. B 3aBu-
CMMOCTM OT LLUMPUHBI Xefoba kabesb yknaapiBaeTcs B ABe unm 6osee
HUTEN, Yalle Bcero kabenb yKNaablBaeTcs B ABE HUTW, YIOXKEHHbIE
napansienbHo 1 HecomnpuKacarLmMecs Opyr C Opyrom Ha creumnanb-
HbIVi Kpenex. Bng n HanmeHoBaHWA KpenexHoro matepuana cm. Mpu-
noxeHuve «Bugpl Kkpenexa».

Cnoco6 yknagku kabens:

— 3akpenuTb 3a1M B Xenobe ¢ warom 0,3 meTpa. Ana kpenneHus
32)XKUMOB MCMOMb3YeTCH KNen, MacTuka UM MexXaHU4eCcKui cro-
co6 B 3aBMCKMMOCTM OT TuMa Xxenooba.

— PaanoxuTb kabenb 1 3aKpenuTb ero B 3axnmax. YoeguTtca B TOM
YTO HUTK Kabensa He conpukacatTcs Apyr C Opyrom.

3.10. BopoHKu, BOAOCTOKM

Hanepnb, hopMupysicb B BOPOHKax, NEPeKpbIBAET TEM CaMbIM BO3-
MOXXHOCTb BbIXOfa Tanown BoAbl U3 Xenobos. [oaTomy Heobxoanmo

CEILHIT

Punc.3.10 Yknanka kabersi o cxeme “kanaroLyasi netisi’

Puc.3.11 Yknanka kaberisi o cxeme “kanarolyasi’ rpaHs

Puc.3.14. Yknagka kabens B Xenobe B ABe HUTU

OchuumanbHblii naptHep B Poccun - komnanus «Genxut»
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Puc.3.15 Yknagka kabesisi HaBepxy C/IMBHOM BOPOHKU

M I

@ Brumanue! Hakannvsatowmiics nes Moxet

aaﬁnompoaam CTOK, N03TOMY Heo0XoauMo
TLATENbHO Pacyu1TaTh NOTOKM Tanoii BOAHI.

—

Puc.3.16 Yknagka kabesisi BHU3Y C/IMBHOIO J10TKa

noadepXuBaTb TENMbIM Npoxon ANns 0TBoAa Tanon Bodwl. Harpesa-
TeNbHbIA Kabesb YKnaablBaeTcs B BOAOCTOKE Tak, Kak MokasaHo Ha

pu

CcyHkax 3.15 n 3.16.

Ons cuTyauuin, Korga BopoHKa npegHasHavaeTcs ons HebonbLUo-
ro Konu4ecTtea Bofbl, 4OCTATOYHO UCMOJIb30BATb OOHY HUTb Harpe-
BaTeNbHOro Kabens.

Ons cutyaumin 60bLIOro Koinyectsa BoApl, Npy BbICOTE BOJOCTO-
ka >= 7M, HEO6XOAMMO UCMNOSb30BaTb ABE HUTU CaMOperynmpyto-
Lerocs HarpeBaTenbHoOro kabens. PeanctmBHbIN Kabenb Bcerga
yKnagpiBaeTcs B 2 HATU 3aBOAMTCA B PE3MHOBYIO NIEHTY UK ApY-
rov creumanbHbIi Kpenex.

B cnuBHOM noTke HeobxogMma ycTaHOBKa “Kanawowlen netnm’
(puc. 3.16.).

Ecnn wncnonb3dyeTtcs ofHa HWUTb HarpeBaTenbHOro kabtens, TO
3aMyTMPOBaHHbIN KOHEL, HarpeBaTeNbHOro Kabensa 4omKeH 6biTb
NPOAEPHYT BBEPX Ha BbICOTY OKOMO 0,3 M, U 3aKPEmnieH XOMyTOM
(puc. 3.15.).

Ecnn B cnvBHOM noTKe (OKONO 3emMnm) BO3MOXHO o6pas3oBaHue
Hanegu, KOTOpoe NPMBOAMUT K 6JTOKMPOBAHUIO CIMBHOIO OTBEPCTUS
BOPOHKM, HEOOXOAMMO MOAHATbL HM3 BogocToka Ha 0,3-0,5 m oT
3eMn UM NpegycMOTPeTb CUCTEMY OTBOAA BOAbl uin obecre-
YUTb CBOEBPEMEHHYIO YOOPKY Haneau.

Ecnn pnuHa BogocToKa npeBbillaeT 6 METPOB, TO ANA 3aKpense-
HUSA Kabensa Heob6XoANMMO UCMOb30BaTb METANIMYECKUIA TPOC Un
Lenb C KPeENexom.

IOnsa 6onee addekTnBHOro oTBOAa Tanom BOAbl B CIIMBHOM
NOTKE fenaeTcsa HECKOSbKO NeTenb U3 HUTen kabens (puc.3.16)
Bug n HanmeHoBaHmne KpernexHoro marepuana cm. lNpurnoxeHne

«Bugabi kpenexa».
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4. MeTtoabl 1 cnoco6bl Kpennenus
HarpeBaTeNnbHOro Kabens B pasnnyHbIxX
obnacTtax Kposnu

VlCI'IOJ'IbSyeMbIe BUObl KperneHna HarpesaTesibHOro kabensa BO
MHOIoM 3aBUCAT OT TUNa KPOBJIN.

4.1 Metoab! KpenneHus
4.1.1 Kpenexunasa knunca GMK-RC

KpenexHbie knuncel GMK-RC wncnonbadytoTcsa, 4To6bl NPOYHO
3admKcmMpoBaTb HarpeBaTesbHbIN Kabesb CUCTEMbI aHTUOGNeneHe-
HUA Ha Kposne. OTO MHoroueneBas ckob6a MOXeT ObiTb UCMOSb30-
BaHa C BWUHTOM, FBO3OEM WM KJIEEM HA MHOMMX TUMax KpPoOBIWU U
Xenobos.

MexaHn4eckoe (He KneeBOe) KpensieHne KIuncbl HagexHee,
O[jHaKO ero MOXHO MCMoNb30BaThb He Ha BCeX KpoBnsx. Mpu ncnonb-
30BaHUN MEXAHMYECKOrO KPEMSIEHNs O4€Hb BaXKHO NMPedyCMOTPETb
rMOPOU30NALMIO BO M36GEXaHNE NMPOTEYKM KPOBJIIN.

MexaHun4yeckoe kpenneHne GMK-RC

MexaHn4eckoe KpenneHue - 3T0 OAMH U3 Hanbosee 4acTo BCTpe-
yatowmxes metogoB dmkcaumm knmnc GMK-RC. OH MoXeT npume-
HATBLCA Ha JOObIX MOBEPXHOCTAX, KOTOPbIE NMO3BOJISAIOT UCMONL30BaTh
NS KPEeNeHns rBo3an Unu LWypynebi.

— [epen pa3melleHreM Kabens Ha KpoBfe, 3aKpenuTe KAuncbl B
3apaHee O0TBefEHHbIX MecTax KpoBnu. Knuncbl KpensTcs Kaxkable
0,3 M. [Npu KpenneHnn ¢ NOMOLLLbIO FBO3AEN NN LLYPYNOB HEOHXO-
OVMMO MCMonb30BaTh KMEN-repMeTMK BOKPYr KIWMC M TBO3LOEW,
4YTOObI NPELOTBPATUTL NPOTEYKM KPOBJIN.

— HarpeBartenbHbln Kabenb HEO6X0AMMO 3adMKCUPOBATL B 3aXKN-
Max (knuncax). Vicnonb3ynte KNuncel Be3fe, roe HarpesaTesb-
HbIi Kabenb MOXET ObITb MOABEPXXEH MOBPEXOEHUIO OT caBura
(oBWXEHMS).

— [pu dukcaumm nnockorybuamm He noBpeanTe 060104Ky Kabe-
ns.

— [Mpu nNpyMeHeHUM KpenexHoW KUMCbl Ha MNJIOCKOW KpoBre
OOCTaTo4HO MCMoNb30BaTh OQHY KNMMCy Ha Kaxable 0.5 - 1 meTpa
ONWHbI HarpeBaTesflbHOro Kabens M B KaKAOM W3MEHEHUW €ero
HanpaBneHusi (M3rnoe).

— Camoperynupyommncs kabenb JO/HKEH 06pa30BbIBATb HA rpaHn
KpoB/M "kanatoLyyto" netnto (puc. 4.12) unum, cnyckasch B Xenoo,
conpuKacartbcs ¢ kabenem, 060rpeBatoLLM Xenood, 1 KPenuTbes
NNacTMKOBbIMU XOMyTaMM.

Pe3ncTtuBHbIN Kabenb He AOJHKEH cornpuKacaTbCs C ApYyrum
Ka6enem!!!

Kneesoe kpenneHne GMK-RC

B cny4asix, korga mMexaHM4eckoe KperniieHue Ha KpoBJle HEBO3-
MOXHO, Heo6xooMmMo mcnosnbdoatb knuncel GMK-RC, 3akpenneH-
Hble crneumanbHo Nogo6paHHbIM Kneem (MacTUKon).

— Ha meTtannu4eckon KpoBfe ¢ NOCTOSAHHbIM LUBOM WUCNOMb3YNR-
Te KaK MMHMUMYM MO YEeTbIPpe KIMMCbl HA KaXAoM LUBe (puc.
4.3).

Ha nnockown KpoBie Ncnonb3ynTe O4HY Knuncy Ha Kaxasle 0,3-1 m

ONVIHbI HarpeBaTesnbHOro kabens (puc. 4.5).

— BHMMaTENbHO NPOYTUTE MHCTPYKLMIO MO NMPUMEHEHMIO KNEes U crie-
OyViTe BCEM €€ YKa3aHUsIM B OTHOLUEHWMM YUCTKM U MOArOTOBKM
NMOBEPXHOCTU OJ11 HAHECEHUS KIIES.

CEILHIT

PucyHok 4.1. Cxema pasmeLyerusi kimrnc GMK-RC no
"MsiIrkou" KpoBrie (MExaHUYeCKOe KpersieHme)

KpenexHasi knunca

1]

Onpegenre paswewHHe HarpesaTensHoro
Kkabensi Ha kpbile. 3aduKkcupyiTe MecTa
pacTOnoX et K

2 3 /
3a71HI010 NOBEPXHOCTb KAWNChI HEOBXOAMMO 0BEIXUPHT. 6 / t
PACTBOpITENEM 1 HaHECTH Onoli K1es (MacTHKH) Knunou opnompyor raxvectiommo |
VCTON3YA r8030M M WPy, R
\ b
) el
o
.
el
(s | ;
YCTaHOBMTe HarpesaTe/bHblil KaGenb B 3aXuMb.

VICnons3ys nnoCKory6usi, 3aKpoiiTe 3aximbi
GHU !

Tipw uKCaum e nospeayTe u3oMAUI KaGEss.

Puc. 4.2. Vicnons3oBarne komnnekta GMK-RC ¢

PucyHok 4.3. Cxema pasmelyerus kimnc GMK-RC Ha
MeTasIM4ecKol KpoBre (KneeBoe KperieHue)

(1] 12|
Onpe
3admKCUPYFTE MECTa PACTIONOXEHHA 3aXUMOB KITIC.
8LI60p knes (MacTuku)
Iy BL6EDETE COOTBETCTBYIOLAN KNEil 8 3aBHCUMOCTH OT
ARG KpOGIH, €8 TOBEDHOTTA W,
[y 79 GOMBLUMHCTBA METANNUHECKX KDL,
RN pexomexayeTcs kneit Tuna GE RTV 167
0\\ \ .
Ex [a]
TaK, 4T06bl Kneit
TIpHMENSTb ONTUMANLHOR KOAUHECTBO GAXVIMOB KA. BHCTYAT Yepes OTBapCTHA.
i Kneit 1, OH NOMOraer
Koanexa KIATCY 6T YoTaHOK,
¥ af e
affe
6]
N——
1

Puc. 4.4. Vcnonb3oBanne komnnekta GMK-RC ¢ kne-

€BbIM KperiyieHnem
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— 3akpenuTte Knuncbl ¢ MOMOLLIbIO KNes B OTBEOEHHbIX AN 3Toro
MecTax v fanTe Knek BbICOXHYTb.

— HarpeBartenbHbIl Kabenb HeO6X0ONMMO 3aUKCMPOBaTb B 3aXM-
mMax (knuncax). Mcnonb3ynte OONOMHUTENbHbIE KWMNCbI BE3de,
roe Kabesnb MOXET ObITb MOABEPXKEH MOBPEXOEHUSM.
BHUMAHMUE:

— VYb6eguTtecb B TOM, YTO KMEW He HaHOCUT yuiepba KpOBENbHOMY

PucyHok 4.5. Cxema pasmelyenuns knmrnc GMK-RC Ha marepuary. .

nnockoii kposne (kneesoe kpernenme) — YOEOUTECH, YTO Kieil XOPOLUO AEPXUTCH Ha AAHHOM MOKPbITUM
KpoBnn. B NpoTMBHOM criyyae 3aMeHuUTe KNew Ha Opyron, nydiie
noaoxoasLmMi onsa gaHHOro BMaa NOKpbITUA KPOBMW.

— CnepynTe BCeEM pekoMeHOaunsam, NpeaocTaBneHHbIM U3roToBuTe-
NSIMW KNes U KPOBESIbHOro MaTepuana.

1] =] VA 4.1.2 Cko6a GM-RAKE

Mlpy bopumposaru oTe0na
B CTOSHAM X@N06, CKO)
YVGaIOT npUGTASHTENsHO

. W Ckoba ncnonb3yeTcs Npu ycTaHoBKe Kabens B BogocTokn. Ckoba
I GM-Rake cocTouT 13 MOHTaXHOW OLIMHKOBAHHOW NEHTbI N XOMYTOB.
il OUMHKOBaHHY NEHTY HEOOXOAMMO UCMONb30BaTh AfS TOro, YTOObI
kabenb He nepeTuparncs Ha uarmdax xxenoba n BOOOCTOKA.

Kperiex:iasi cxo6a

(3 | P 4]  Veranosea

CxobanogBoRuTA Ha vecTo
YCTaHoBKA (1a KaGene)
Y UKCUDYETCA CTKKEM

CaoGopuie kowusl cTaxex | f
oBpesaiorc. N

Cxo6a fonxwa GbiTs yoranosnena

4.1.3 KpenexHble CKO6KM

KpenexHbie CKOOKM - 3TO MOJNIOCKKN, Hape3aHHbIE N3 KPOBESNIbHOIO
mMaTepuana (puc.4.6). OHM 3akpenasTCa Ha KPOBfe C MOMOLLbO
Knesi, NOAXoOsLWEero Ans OAaHHOro Tuna KpoBnu. HarpesaTenbHbI

nIOBPEXIIeHAE U MOTepXUBTS

g

S O g kabenb Kpenutcs K CKOOKe € MOMOLLbIO NaCTUKOBbLIX XOMYTOB.
P = — [pu ncnonb3oBaHUKM KpenexHbIX CKOBOK B cMcTeMe aHTuobneae-
e HeHna Bam npupetcs vcnonb3oBaTb 4acTb maTepuana KpoBnu
o i — // ONs UX U3roTOBJIEHUS.

B cxosa . ////

R,

— Wcnonb3ynte no kparHen mepe no 0fHon ckobke Ha Kaxable 0,3
M ANMHbI HarpeBaTenbHOro Kabens n B KaXKAoM M3MEHEHUWN ero

Puc. 4.6. Vcnionb3osarue ckobbi GM-RAKE HanpaseHns.

— [locne onpepeneHns cxembl YCTAHOBKM (packnagku) kabens Ha
KpOBJie YCTAHOBUTE KPEMNeXHble CKOOKM B MecTax KpenseHus
ka6ens. Cnocobbl ukcauumn ckob BblbMpanTe NCXOOA U3 BapuaH-
Ta UCMNONb3YEMOr0 MOKPLITUSI KPOBJIN.

— HarpeBaTtenbHbIn Kabenb KpenaT K cko6e nNnacTUKOBbIMU XOMY-
Tamu.

— Wcnonb3ynte gononHuTesnbHbIE CKOObI ANA 3aKpensieHns Harpesa-
TeNbHOro Kabensi Be3de, roe kKadenb MOXET ObiTb NOOBEPXKEH

Harpesren nopye 13-3a cogura.

Monoca martepuana  Kaoen
Kpbiw

Morax
B yaron xenobe

: ‘ 4.1.4. [lononuutenbHble METOAbI KpenneHusa Kabens
Kneit Crsikka

PasnunyHble B1Obl KpenneHust HarpeBaTenbHOro Kaberns, paccmo-
TPEHHblE Bbille, 6bin paspadoTaHbl Kak OgHNU U3 camblX NMPOCTbIX U
NEerknx cnocoboB, obecneynBatoLLMx NOAAEPXKY (hmkcauumto) Harpe-
BaTeNbHOro Kabens.

KpomMe paHee pacCcMOTPEHHbIX BUAOB KpenneHus kabens MoryT
NPUMEHATLCA U Opyrve, oTBevarwllume onpepeneHHbIM Tpebosa-
HUAM:

— He noBpexpaaTtb HarpeBaTebHbI kabenb. [loBpexaeHne Harpesa-
TENbHOro Kabessi MOXET BbIBECTU U3 CTPOS BCIO CUCTEMY B LIENOM,
YTO YpeBATO MOXAPOM UM yaapoM TOKa.

— He NPUMEHSTb XMMNYECKM aKTUBHbIE BELLIECTBA HEMOCPEACTBEHHO
K HarpeBaTenibHOMY Kabento.

— obecrne4yvBaTb OOCTATOMHOE ycunue Ofa yaepXaHus Kabens Ha
KpoBre.

PucyHok 4.7. Cxema pa3meLyeHusi KPEMEXHbIX CKOOOK
Ha MeTaJlsIN4eCcKou KpoBJsie

PucyHok 4.8. Cxema pa3meLLeHusi KPENeXHbIX CKOOOK
Ha r710CKoV KpoBrie
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4.2 Metoab! KpenneHusa Kabens B pa3nu4HbIX 0611acTax KpoBau

4.2.1 Kpennenue B xenobax

Mpu yknagke kabens B OQHY HUTb, KpenseHne kabens K xenoby
He TpebyeTcs, HO XenatenbHO. B cnyvae ncnonb3osaHusa OBYX HATEN
kabens, kabenb Heo6X0aAMMO 3adhNKCUpPoBaTh B Xenobe ans nsdexa-
HUS NEPEXNECTOB U CMeELLEHUA Kabens B xenoobe.

®dukcaumsa B Xenobe MOXET OCYLLECTBAATLCA C MOMOLLbIO CKOObI
GM RAKE, komnnekta GMK-RC, MOHTa)XXHOW NeHTbl, C MOMOLLbIO
KMest UNn MexaHuyeckoro kpenneHus (puc.4.9). B cnyyae ncnonb3o-
BaHua komnnekta GMK-RC, ncnonbayite napy knunc GMK-RC ans
Kaxabix 0,3 M xenoba.

Bo3MOXHbI TakxXe apyrne Bubl KpenneHus kabens K xenoby, He
HapyLuaroLime ero repMeTU4HOCTb.

4.2.2 KpenneHnue B BOPOHKaX (BOAOCTOKAX)

Kaxabin HarpeBaTenbHbI Kabenb OOMMKEH ObiTb MPUKPENNeH K
BOPOHKE (BOOOCTOKY) cornacHo puc 4.10 ¢ nomouwpto cko6 GM-
RAKE.

GM-RAKE 3awmiiaeT HarpeBaTebHbI Kabesnb 0T NOBPEXOEHNI
Ha OCTpbIX yrnax, a Takxe 06ecrneymBaeT CHATME TArOBOro yCuUnusi B
BOOOCTOYHbIX Tpybax.

4.2.3 KpenneHne Ha Kanawwei rpaHn Kposnu

[lna co3gaHusa cucTeMbl KanaroLlern rpaHu Heo6xoaumMo 3aKpennuTb

HarpeBaTenbHbIN Kabenb Ha KpoMKe KpoBnu (puc 4.11).

— Ha pucyHke 4.11 paccMoTpeHbl OCHOBHble MeToAbl KpernseHus
HarpeBaTesfIbHOro kabens Ha KPOMKE KPOBW.

— MpOU3BOAUTENb HE U3TOTOBISIET CRELManbHbIX 3aXXKMMOB OS5 Kpe-
nneHus kabens Ha KPOMKe nucTa.

4.2.4 Kanarowme nernu

Cuctema "kanawwimMx neTenb" UCMNonb3yeTcs Ha KpoBngax 6e3
Xenobos, roe HarpeBaTenbHbI Kabenb PUKCUMPYETCH Ha Kpae Kpo-
Bnn. OcHOBHasA noes co3aaHnsa CUCTEMbI "KanaroLmx neTenb" cocTo-
WT B TOM, YTOObI MO3BONNTL BOAE CBOGOAHO KanaTb C HarpeBaTesbHO-
ro kabens.

— HMKaKoro crneumanbHOro KpenneHus Ans HarpeeaTenbHOro kabe-
na He TpebyeTtcsa. Mcnonb3ymnte TO Xe KpensieHre, 4YTo nogxoaut
BaLLEMY TUMy KPOBJIIN.

— ybeauTech, YTO HarpesaTtenbHbIn Kabenb caucaeT Ha 0,05-0,08 m
HWXE rpaHn KPOBJW.

CEILHIT

MakcymanbHbIii MHTEpBaN
Mexay HuTsamu kabens 15 cm

PucyHok 4.9. Cxema KpenneHusi HarpeBaTe/lbHoro
Kaberisl B LUMPOKOM Xeslobe

.Y

PucyHok 4.10. Cxema KperneHvsi HarpeBaTesibHoro
Kaberss B BOAOCTOKax

KpoBenbHbiii matepuan

MeTannuniecknit ko3slpek

>—— HarpeBatenbHblil kabenb

N

Crsxka ("xomyT")

If MpvicoenunHeHne

K NI0CKOMY INCTY
Craxka
("xomyT")
MpucoenunHenne
K OT(OPMMPOBAHHOMY INCTY

= 1/4"  CranpapTHOe npucoeanHeHne

‘ * K METanM4ecKoMy IMCTY
|—
3/4"

PucyHok 4.11. MeToabl KpernneHusi HarpesaTtesibHOro
Kabersisi Ha KPOMKe KpOoBJin

Puc. 4.12 KanaroLyas netnsi
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5. Bbl6bop 1 pacyeT KOMNOHEHTOB CUCTEMbI

5.1 Onpeaenenve MecTa yKnaaku Kabens

VMcnonbaysa rnasy 3 HaCTOALLEro pykoBoACTBa, onpenenvre nog-
XOOSLLYIO CXeMy YKnagku ons Balwero tmna KpoBnv n BOOOCTOYHOW
CUCTEMbBI M COCTaBbTE MNNaH YKNagKn ofsi KOHKPETHOW KPOBJSIN.

Mpu BbIGOPE CXEMbI YKNaAKM Kabens He06XoaMMO ONPEnENnUTb 30HbI
C HanborbLLEN BEPOSATHOCTLIO 06pa30BaHNSA NibAa 1 HAKOMSEHUS CHEra,
a Tak Xe Yy4eCTb HanpaBseHNe NOTOKa TanbIX BOA, AJ18 TOro YTo6bl 06ec-
NeYnTb NX BECNPENATCTBEHHOE YAANIEHNE Yepes He3amep3atoLLmne npo-
xopbl. B npoTvBHOM cnyyae, ecnm Tanas Boga C pa3orpeToro yvactka
NonageT Ha XONMOAHbIA, KONMMYECTBO COCYSIEK HE YMEHBLLUTCS, a CyLLe-
CTBEHHO yBenuuuTcs. Mo3ToMy BHMMATENBHO M3y4mTe AaHHoe Pyko-
BOACTBO, 06paLLlas BHMMaHNE Ha PEKOMEHOALMM N PUCYHKM.

K 30HamMm HambornbLLeN BEPOSATHOCTM 0O6pa30BaHUA fbaa U CHera
OTHOCATCS:

— KapHus, HaBucatoLui cKaT;

— Xenoba;

— BopoHkM 1 BOQOCTO4YHbIE TPYObI;

— EHAO0BBI, CTbIKM NIIOCKOCTEN pasHbIX y4aCTKOB KPOBMN, NPUMbIKa-

HUS1 K CTeHe.

5.2 bnoku yteuku Toka (Y30)

Brnokun ytedkn Toka (Y30) BbinyckatoTca ABYX TUMOB:
— Ansa paboTbl ¢ nepemMeHHbIM TokoM (AC)
— Ansa paboTbl C NEPEMEHHbIM 1 NOCTOSAHHLIM TokoM (AC n DC)
Mpumenenne Y30 obecnedvmBaeT aneKkTpo6e30nacHoCTb paboThbl
Cuctembl. Y30 aBTOMaTUHECKM pa3MbIKaEeT Lienb B Criyvae yTevkun TokKa,
3aLUMLLAS NOQEN N XKMBOTHBLIX OT MOPaXKeHMs SNEKTPUHECKMM TOKOM.
Cepuu:
® 2-X MoayJibHble - oT 16 go 125 A
® 4-x MoayJibHble - 0T 25 o 125 A
(Mogynb - 18 mm)

5.3 Pacyer o6weil anvHbl Kabensd, Konu4ecTsa BeTBei U
ANWHbI Kabensa B KaXaoii BEeTBU

Ha ocHoBaHun copmyn, NpvBedeHHbIX B rnaBe 3, onpemenntb
o6Lyto onnHy Kabens. B 3aBMCcMMOCTM OT OrpaHnUYeHnin No avHe ans
KaXKOoro tvna Kabens n pykoBOACTBYSCb MiaHOM yKiaaku, onpepe-
NUTb HEOHXOAUMOE KONMYECTBO BETBEW U UX OSIMHY B cUCTEMe (orpa-
HUYEHUS MO OIMHE caMOperynupytoLLmMxcs kabenen n Tabnuua pacye-
Ta OJIMHbI PE3UCTUBHOIO Kabens cm. B NpunoxeHun 7). MNMpu atom
obpallanTe BHAMaHNE Ha PaBHOMEPHOCTb pacrnpenesneHns aneKkTpu-
YeCKOW Harpy3km Ha hasbl NuTatoLLEen CeTu.

5.4 OnpepeneHne MOLHOCTH CUCTEMbI U €€ BETBEM

CymMmapHasi MOLLLHOCTb CUCTEMbI CKagblBaeTCcs U3 MOLLHOCTU
OTOeNbHbIX BETBEMN:
MoOLLHOCTb OTAENbHONM BETBU PacCHUTbIBAETCS:
— [N51 Pe3UCTUBHOIO kabens, ucxons U3 BblbpaHHOro Tvna oTpeska
ka6ens (cm. Tab6.1)

P = Lx Pu

,roe Ps - notpe6nsemas MOLLHOCTb BETBMU.
L - pnnHa kabens
P - noTpebnsemMas MOLLHOCTb Ha 1 MOFOHHBIA METP Kabens
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— [Ons camMoperynsipytolerocs kabens Ucxods M3 MakcuMalibHOM

MOLLIHOCTW MOroHHOro MeTpa BbiGPaHHOroO TMNa Kabens.
PBM = LXPI'I/MM

,rae Pev - MakcumanbHas notpebnsiemast MOLHOCTb BETBU

L - pivHa kabens B BETBU

Powv - MaKcMMasibHas MOLLHOCTb Ha 1 MOrOHHbIA METP Kabens.
5.5 Pacyet Konu4yecTsa Kpenexa u coeguHeHni

B 3aBMCMMOCTM OT MPUMEHAEMON CXEMbI YKIadKn, Tna Kabensa u

TMNa KPOB/M BblbpaTb Hambosriee NoOoxXoAsLwmMi METOL KPErnneHus u
TUN KpeNeXHbIX 3/IeEMeHTOB. PYKOBOACTBYSCH MaHOM YKNaaku n Hop-
Mamu pacxoda Kpenexa (Cm. rn. 4) onpenennts HEO6X0ONMOE Konu-
4YeCTBO KpPEeneXHbIX 31EMEHTOB.

KoMnneKkTbl COeanHEHMI BbIOMPAKOTCA B 3aBUCMMOCTM OT Tuna

NPUMEHAEMOro kabensa 1 KonnmyecTsa BETBEW B CUCTEME.

1.

5.6 Bbi6op cucTemMbl ynpaBneHUs U INEKTPOYCTAHOBOYHbIX
nspenui

PyKOBOACTBYSICb OMMCaHMEM TUMOB YrpaBiieHNs NMPUBEAEHHbIX B
rn. 2.2 n Tpe6oBaHNeM 3akasymka K CTOMMOCTM, SKCMyaTaLmoH-
HbIM XapaKTepucTMKaMm BblGpaTh MNOOXOASALLMIA TUM YNpaBrieHus U
COOTBETCTBYIOLLMIA EMY TEPMOPEryNsTOp.

2. Nicxoga M3 MOLLHOCTM OTAEfNbHbIX BETBEA U CUCTEMbI B LIESIOM,

nogo6patb He06X0AMMbIE SNEKTPOYCTAHOBOYHbIE U3[ENUS B COOT-
BETCTBMM C MX TEXHWYECKMMU XapakKTepuUcTUKamu (TEXHUYECKMe
XapaKTEPUCTUKM ISIEKTPOYCTAHOBOYHbIX M3genuii cm. B lMNpunoxe-
Hun 5).

5.7 CocTaBneHne npoeKkra, TEXHMYECKOro 3afaHusa, CMeTbl

Ha ocHoBaHMM COCTaBIEHHOrO niaHa YKNnaaku, nponsseneHHbIX

pac4yeToB “ Bbl6paHHOFO 060py,IJ,OBaHVI$|, COCTaBbTE KOMMep4ecKoe
npepnnoxexHume, CMeTy U MpPpoeKT B COOTBETCTBUMN C TDGGOBaHVIﬂMI/I
3aKa34uka.

CEILHIT
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6. TexHonorusa MoHTaxa

6.1 YcraHoBKa Kabensa Ha Kposne

[NpegmoHTaXHasi NpoBepka HarpeBaTefibHOro Kabens

Mepepn ycTaHOBKOW HarpeBaTesibHOro Kabens:

[MpoTecTnpynte CONpPOTUBNEHWE HarpeBaTenbHOro Kabens ans
TOro, YTOObl Y6eanTbCs, YTo Kabeslb He Obln NOBPEXAEH BO BpeEMS
OOCTaBKM (CM. METOAbI TECTUPOBAHMSA).

BuayanbHO NpoBepbTE KOMMOHEHTbI Ha MOBPEXAEHMS.
VY6enguTech, 4TO B KOMMEKT CUCTEMbI BXOOAT BCE KOMMOHEHTHI.
Vbéegutecb, 4TO B cucTemMe OyOeT MCMNONb30BaHO YCTPOMCTBO
3aLUMTHOro OTKIIOYEHUS C ycTaBkon 30MA.

3alnTnTe KOHLUblI HarpeBaTefbHOrO Kabens OT BaXHOCTU WU
MEeXaHNYeCKOro NOBPeXAeHWNs, eCI OHW OCTaBMEHbI OFrONIEHHbIMU
[0 noacoeavHeHus.

Vbegoutecb, 4TO pabo4vee HanpsdKeHMe COOTBETCTBYET TEXHUYe-
CKUM TpeboBaHMAM KabenbHOM CUCTEMBI.

CpaBHUTe pa3mepbl NOMYy4YEeHHOro Kabens (pa3mMepbl yKasbiBaloT-
Csl Ha BYXTE) C pa3mepamu, yKasaHHbIMU B CXeMe, 151 TOro YToObl
YMEHbLUNTb NOTEPU Kabens npu cpalinuBaHuu.

BHumaHune! Tosbko camoperynupyrowmicsa HarpeBaTesibHbIN

Kabesib MOXeT 6bITb YKOPOYEeH 6€e3 B/INSIHUSA Ha OJHY U3 OCHOB-
HbIX XapaKTePUCTUK — BbIXO[HYI MOLYHOCTb MOroHHOro MeTpa
Kabess.

OumncTuTb 30HY 060rpeBa OT UMEIOLLLErOCs TaM Mycopa Unn apyro-
ro 3arps3HeHus.

YCcTaHoOBUTE KpeneXHble MaTepuarbl U 4ONOSIHUTENbHbIE akCeccy-
apbl B MecTax, OnpefesieHHbIX CXeMOM yKnaaku. MNMocne Toro, Kak
YCTaHOBJEHbI BCE KPEMnexXHble MaTepuasbl U Knen yxxe 3actbin (-
€CNN ero nNpuMeHeHne Heo6X0aMMO), MOXHO MpUCTynaTb K ycTa-
HOBKe HarpeBaTenbHOro kabens.

Bbi6paTb HEO6XOOMMYIO HarpeBaTenbHy0 BETBb kabens ons JaHHON
30HbI - B COOTBETCTBUM CO CXEMOM YKagaku. Yo6eauTecs, 4To Tpebye-
MblIli HarpeBaTesbHbI kKabeslb He NPEBbLILLAET MaKCUMAaITbHYHO OJIMHY.
3aMepuTb 3NEKTPUYECKOE COMPOTUBIIEHNE BETBU U COMPOTUBIIE-
HMe n3onsaumm cMm. rnaey 7 "TectupoBaHue". Ecnu pesynbrarhl
3aMepoB He COOTBETCTBYIOT 3afaHHbIM NapamMeTpam, Heo6XoaMMo
OnpepenvTb MPUYUHY W HEUCMNPaBHYK CEKLUMIO 3amMeHuTb. He
npepnpuHUManTe MNOMbITOK MOYMHUTL WM NOAKIYaTb MOBPEX-
OEHHbIN OTPe30K Kabensi. [NoBpeXaeHHbIN Kabenb MOXET Bbi3BaTb
nopakeHne TOKOM, UCKPEHWE W Moxap.

VY CTaHOBUTb Ha HarpeBaTeflbHOM ceKLmn MydThbl (GaHHble paboThl
cnepnyeT Npov3BoauTb Ha 3eMIe)

PasnoxuTb HarpeBaTenbHY0 CEKLMIO B 30HE 060rpeBa CorfacHo
cxeMe yknagku. Bo Bpemsa yCcTaHOBKM HarpeBaTenbHOro Kabens
He npoknagbiBanTe kabenb Mo OCTPbIM KpasM, He HaTArvBamTe
kabenb C CUOK, He NMepekpyvMBanTe 1 He cOoaBnMBanTe Kabensb.
He xopuTe no HarpeBaTenbHOMY Kaben W He HakpbiBanTe
kabenb rpybbiMn MaTepuanamu.

3aKkpenuTb HarpeBaTeNlbHYH CEKLMIO.

3aBeCcTn MOHTaXHble KOHLbl HarpeBaTesnibHOM CEeKLUU B pacrpe-
OEeNUTENbHYI0 KOPOOKY COrflacHO Cxeme yKnaaku.

3aMepuTb INEKTPUYECKOE CONPOTUBIIEHME CEKLIMM U COMPOTUBIIE-
HMe wmnaonaumm cm. rnaey “"TecTupoBaHue". Ecnu pesynbTathl
3aMepoB He COOTBETCTBYIOT 3afaHHbIM NapamMeTpam, Heo6XoaMMo
ONpefenvTb MPUYUHY W HEUCMNPaBHYK CEKLUMIO 3amMeHuTb. He
npepnpuH1UManTe MOMbITOK MOYMHUTL WM MOAKIYaTb MOBPEX-
OEHHbIV O0TPe30K Kabens. MoBpeXaeHHbIN Kabenb MOXET Bbi3BaTb
NnopakeHne TOKOM, UCKPEHWE U MoXap.
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YcTtaHOBKa HarpeBaTesibHOro Ka6esnss B BOPOHKU U BOAOCTOY-
Hble TPYObI:

[lna 3akpenneHma kabens B BOOOCTOKaxX OJfiMHOM 6onee 6 MeTPOB,
Heo6X0AMMO MCMNoNb30BaTb CTaflbHOM Tpoc. Pasnoxute Harpesa-
TeNbHYI0 CEKLMIO BOOMb TPOCA 1 3aKPEMNUTE €€ HA TPOCE XOMyTaMu C
warom 0.5 meTpa. 3akpenuTe Tpoc 1 kabenb Ha ckobe GM RAKE.

MoBpeXxaeHusa HarpeBaTeNibHOro Kaéens

Ecnu Bbl 06Hapyxumnu noepexaeHve Ha kaberne, To NOBPEXAEHHbIN
OTPE30K kabensi AOIMKEH ObITb 3aMeHeH. HOBbI OTpe30oK Kabens MOXeT
6bITb NOACOEAMHEH C MOMOLLIbIO COEANHUTESNBbHbIX 3N1eMeHTOB Mpon3Bo-
ovtens. He npegnpyvHMManiTe nonbITOK MOYUHUTBL MOBPEXAEHHBIN OTpe-
30K kabensa. Ecnn Bbl He MOXETe HaUTK NOBPEXAEHNE HA KOHKPETHOM
y4yacTke kabens, To BeCb Kabenb OOMKEH ObITb 3aMEHEH.

BHumaHue! lNoBpexaeHHbIe kabesib UIIN KOMMOHEHTbI MOryT
BbI3BaTb ypap TOKOM, UCKPEHue, rnoxap M BbIXoh U3 CTPoOs
cuctembl B LesioM. He nbiTaiitecb nogkso4atb MoBpPeX[EHHbIN
Kabesib NN NoBpeXX[eHHbIe KOMIMOHEHTbI. Heme[sneHHO 3aMmeHN-
Te NMoBpeXeHHbIN Kabesib NI KOMIOHEHTbI.

6.2. YcTaHoBKa ynpaBneHus CUCTEMONM U AaTHYNKOB

MpepmoHTaXKkHas NpoBepKa coeaMHUTENIbHOro Kabens.

- [poBepuTb BCe NpMOGOPbLI HA COOTBETCTBME CO Creundunkaumen.
Mopapok MoHTaXx<a:

- YCcTaHOBUTb [JaTyvMku B COOTBETCTBUM CO CXEMOW YKNagkm Wu
TpeboBaHUSMM NPOU3BOAUTENS.

- CoepuHuTenbHble nNpoBoga MPOBECTM M 3akpenutb B
COOTBETCTBUM CO CXEMOW YKNagKku OT LMTa YynNpaBieHnss K MecTy
coeauHEeHWs ¢ HarpeBaTesibHbIM Kabenem.

- CMOHTMpoBaTb  LWMT ynpaBfieHUs B  COOTBETCTBUM C
3NEKTPUHECKON CXEMOWA.

- [TlpomusBecTn coeguHeEHMEe HarpeBaTenbHbIX Kabenem wu
noaBoAdsLMX MNPOBOAOB C MOMOLLb  MPEefYCMOTPEHHbIX
KOMMOHEHTOB COEAUHEHWA.

- [MpoBepuTb NpaBUIbHOCTb MOAOKIOYEHNUS B COOTBETCTBUM C
3NEKTPUYECKO CXEMOWA.

- [NpousBecTn HacCTPoOWKy Tepmoperynsaropa.

CEILHIT
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1. TecTupoBaHue

7.1 TectupoBaHue CONpPOTUBNEHUA U3ONALUN

BHumaHue!!! [laHHbIA TecT nmMeeT npaBo NMPOBOAUTb TOJIbKO
ceptucuumpoBaHHbiin cneunanuct! He npoBogute 3TOT TecT
camMocTosiTesIbHO!

TecT Ha M3MepeHNe CONPOTUBIIEHNS N30NALUN CYXUT ana obec-
nevyeHmsa HaaeXHocTu M 6Be3onacHocTn cuctembl. OH no3BonsieT
onpenenuTb HEMCNPaABHOCTU CUCTEMbI. OTOT TECT OOJIKEH ObITb MPO-
n3BedeH Kak OOuH U3 LLaroB YyCTaHOBKN CUCTEMbI.

BHumanue! lMepen tectupoBaHUEM OTK/IOYUTE NUTAHUE OT
Bcex yeneu.

VMcnonb3ysa MeroMmeTp, NPOTECTUPYNTE COMPOTMBIIEHNE WU30Ss-
unn npy HanpshxeHnn 500, 1000 n 2500B. HekoTopble gedekTbl He
MOFyT ObITb OBHapPYXeHbl, eCNN TECTUPOBaHNE MPON3BOANTLCS MPU
HanpsxeHun B 500 nnm B 1000B. CHavana namepbTe CONpoTUBAIEHNE
MeXAy TOKOMPOBOAALLMMM XUNaMU N METanMYecKon OMNeTKOn.
Ecnu HarpeBatenbHbIn Kabenb YCTaHOBSIEH Ha METanIMYeCcKmX Xeno-
6ax, BOOOCTOKax UM MeTanMYeCKON KPoBfe, U3MEPLTE COMPOTUB-
NEHNE U30MALUN MEXAY MeTanIM4eckon OnfeTKon 1 MeTanm4yeckomn
NOBEPXHOCTbLIO.

Mopsaok TecTupoBaHus
— OTkntounTe HarpeBaTesibHbI Kabenb, TEPMOPErynaTopbl U KOH-

TaKTopbl OT NUTaHMS.

— VYcraHoBuTe HanpsbkeHve Ha 0B.

— [MopcoeanHuTte oTpuuaTenbHbIA 3NEKTPOA K MeTansinyeckomn
OMnneTKe HarpeBaTenbHOro Kabens.

— [ogcoeguHUTe MOMOXUTENbHBIA 3NEKTPOL K TOKOMPOBOAALLMM
Xunam HarpeBaTenbHoro kabens.

— Bkntounte mMerommeTp M ycTaHoBuTe HanpsbkeHve Ha 500B Ha
OfHY MUHYTY. IamepbTe conpoTuBneHme.

— [loBTOpUTe Npegpiaywnin war ansa HanpshkeHns 1000B n 2500B.

— BblkntounTe merommeTp.

— Ecnn merommeTtp He camopaspsxarolmincs, paspsaute ero Ha
3EMJISHYIO LLUWHY.

— Ecnn HarpeBatenbHbii Kabenb YCTaHOBMIEH HA MeTaslfIM4EeCKoOmn
KpOB/ie, BOLOCTOKE UMM Xenobe, NOACOEANHNTE OTpULLATENbHbIN
3NEKTPOL, K METANNIMYECKON OMNSIETKE M MONMOXUTENbHbIN S71EKTPOS
K MeTannyeckon Kposse, BOGOCTOKY UK Xenooby.

— TlloBTOpUTe n3mepeHue. MNogknio4mTe CUCTEMY K MUTAHMIO.
MapameTpbl CONPOTUBIIEHUSA U3ONALUN
[MpaBunNbHO yCTaHOBMEHHasA LUemnb OOMKHA MMETb CONPOTUBIIEHME

B 1000 Om He3aBUCMMO OT ANVHbI HArpeBaTenbHOro kabens n Hanps-

xeHus (0-2500 B).

— Bce nokazatenu Tpex namepeHurt ConpoTUBAEHNA U30SLMM O0N-
XHbI 6bITb 605bLLE 1000MOM.

— [lonyyeHHble nokasatenu COMNPOTUMBIIEHUS M30AALUM MpU TPEX
M3MEPEHUsIX, AN KaXXOon Lenn, He AOMMKHblI oTnnyatbeca 6onee
yeM Ha 25%.

— [MokagaTtenu conpoTUBNEHNS U30MALMM OOSMKHbI ObITb CTAOUIbHbI-
MW NPU OOMHAKOBOM Hanps>XeHUU.
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8. Pabora u obcnyxusanue

MopkntoyeHne u paéoTta

Mocne ycTaHOBKM N TECTUPOBAHUSA CUCTEMbI €€ MOXHO MOLKIIHO-
YaTb K 3fIeKTpuyeckon cetn. [Jo BbiNafeHus CHera unn B nepBble
MUWHYTbI BbINageHWA CHera cMcTemMa ¢ pyyHbIM yrpaBfieHWeM OOMKHa
BKJIIOHATLCS KaXAblA pa3 Mnpu BbINAAEHMM CHera M BbIKNHOYaThCH,
KOrfa KpoBMsl y>Ke ouulleHa oT cHera. Ecnu cuctema ynpaensieTcs
TEPMOpPErynATOPOM, TO OHa 6yAEeT BKHOYATLCA M BbIKIHOYATLCA aBTO-
MaTU4ECKN.

Mepepn NogKNOYEeHNEM CUCTEMbI K 3JIEKTPONUTaHUIO
— BwuayanbHo npoBepbTe Lenb HA MEXaHNYECKME MOBPEXOEHNS.

— TpoBeaunTe OKOHYaTENBHOE TECTUPOBAHNE CONMPOTUBNEHUSA LIEMM.

— TpounHCcTpyKTUpynTe Bnagensua/nons3osarens o pabote 1 o6cny-
XXUBaAHUWN CUCTEMBbI.

Mpu3Hakn HopMasnbHO paboTatoLer CUCTEMbI
— VHaunkauns Tepmoperynatopa nokasblBaeT, HTO cMcTemMa MOOKIo-

YeHa K NUTaHuto.

— B mecTe, roe nponoxeH HarpeBaTesbHbIn Kabenb, CHEr HAYNMHAET
TasiTb.

— TaroLmin cHer MOXET ObITb TaKKe BUOEH HA BOOOCTOKAX M B XKeobax.

— Tlpy NPUKOCHOBEHWM K HarpeBaTeslbHOMY Kabento 4yBCTBYETCS
Tenno.

Mepuoaunyeckoe o6crnyXXuBaHne CUCTEMbI
— BwusyanbHo npoBepsanTe HarpeBaTenbHbI Kabenb Ha MexaHu4e-

CKME MOBPEXAEHMSA N0 MEHbLLEN MepPe pas B rof, nepepn BKItoYe-

HWE CUCTEMbI HA 3UMHEE BPEMSI.

— [poeepbTe Y30 B COOTBETCTBMM C pekoMeHaaumnsamm Nponssoau-
Tens.

— [lepepn BKIOYEHMEM CUCTEMbI HA 3UMHEE BPEMS OYUCTUTE XKENO-
6a 1 BOQOCTOKM OT JIMCTLEB M NPOYEro Mycopa.

— [lpoTecTupyiite Lenb Ha CONPOTUBNEHNE U3OMALNN NEPES KaXaom
3UMOA.

— [lepen Hayanom oTOMUTENBHOIO Ce30Ha y6eauTech, YTO KOHTPO-
nvpyloLasn annapartypa (TepMoperynsaTop) HaxoguTcs B padovem
COCTOSIHUW.

PeMOHT KpoBfu U Xenob6os

Ecnun KpoBns, BOOOCTOKU Min xenoba, a Takxke gpyrne oénactu,
npuMbIKatoLLMe K HarpeeaTenbHOMY Kabento, TpebytoT peMoHTa, Bam
cnepyer:

—  OTKNO4YUTb HarpeBaTtesbHbIN kKabesb OT S1IEKTPONUTaHKS.

— 3awmTtuTb HarpeBaTeslbHbIA Kabenb OT MOBPEXAEHUA Ha Bpems
NPOBELEHNA PEMOHTHbIX PaboT.

— [poBepuTb HarpeBaTenbHbIi Kabenb Ha MOBPEXAEHUs nocrne
PEMOHTa KPOB/M UM BOJOCTOKOB. BuayanbHO NpoBepbTe Harpe-
BaTesIbHbIA Kabesb M KOMMOHEHTbI Ha MOBPEXAEHUS!, @ TakXe Npo-
BEOMTE TECTMPOBAHMNE Kabess Ha COMPOTMBIIEHNE U3ONALMN.

— [lopkntounte HarpeBaTenbHbIN Kabesb K 3NeKTPOCeTU.

Cuctema € pyyHbIM yrpasBfieHMeM OOSDKHA BKIOYATLCSA KaxkOblv
pas npuv BbiNafeHUM CHera W BbIKMIOYATHCS, KOrAa KPOBMS YXe
oyuLLEeHa OT CHera.

BHumaHue! Cucrtema [osxHa BK/II0YaTbCs O BbiNafgeHUs1 Uin
B repBble MUHYTbI BbiNageHUs CHera.

CEILHIT
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9. Bo3MOXHble HEeMCNPaBHOCTH U METOAbI X YCTPAHEHUA

Mpusnak

Bo3moXHble Npu4MHbI

MeToab! ycTpaHeHUs HEUCNPABHOCTH

1. ABTOMaTu4yeckoe
pa3MbiKaHue Lenu.

OnvHa uenn cnuwkom 6onblias. NpegenbHo
OOMyCTUMbINM TOK ABTOMAaTM4YeCKOro BbIK/O4a-
TENA HUXE PacyeTHOrO.

HeucnpasHo ycTporictBo 3awmTtHoro OTkto-
YeHusl.

MexaHun4yeckoe nospexgeHne Kabens. 3akopo-
YeHHble coeaMHEeHNA N CTbIKW.

ToKonpoBOZsLLME XWUMbl COMpUKacaloTcs Apyr
C Opyrom (B KOHe4YHoM MydTe).

MN36bITO4YHAA BNAXHOCTb B COEANHUTESbHbIX
KOpOO6Kax.

[Mope3 mnnn obpbiB HarpeBaTenbHOro Kabens;

NPUCYTCTBME Brarv B 3NeKTPONPOBOIKE.

Mcnonb3oBaHve Y30 c ycTaBkon 5SMA BMECTO
V30 c ycraBkon 30 MA.

YKopoTtute uenb HarpeBaTesibHOro
Kabens, CMOHTUPYNTE HECKOJNbKO Lienen.
Mop6epute cooTBeTCTBYOLWMI ABTOMATU-
YeCKWi BbIKNoYaTesb.

3ameHute Y30.

[MpoTecTupyinte  COMPOTUBIIEHVE  U30NALMK
HarpeBaTenbHOro kKabens B COOTBETCTBUM C
MeToL4amm TECTUPOBaHWS.

Havigute Mecto HeucnpaBHOCTU M OTPEMOHTU-

pyWTe HencnpasHble COEAVHEHMS 1 CTbIKW. Hait-

O/Te MECTO HEMCNPaBHOCTU HarpeBaTesibHOro

Kabens 1 3aMeHUTe HemcnpaBHbIN Kaberb.

YHTOObI OOHapyXUTb 3aKOPOHEHNE, HEOOXOLMMO

rPEanPUHATL CrieayroLLme [eviCTBUS:

1. BusyanbHo npoBepbTe COEAVHEHUS, CTbIKA U
N30MIALUMIO KOHLIOB kabensi Ha NpaBusibHOCTb
YCTaHOBKM.

2. BuayanbHo npoBepbTe HarpeBaTesibHbIN
kaberb Ha MexaHU4eckoe MOBPEXAEHVe, B
OCOBGEHHOCTM B MeCTax, rge MpoBOAMIMCH
PEMOHTHbIE PaboTbI.

3. BuayanbHo npoBepbTe HarpesaTesibHbIN
kaberb Ha HeVICrpaBHOCTU MPW ero nepexoae
13 KpbILLK B XXenoba, BOKPYr KapHMU30B, npu
BXo[e B BofocToke. [na cuctem no ygane-
HUIO CHera 1 nbda C KpbiLl, U3 XXEenoboB n
BOLOCTOKOB.

4. Ecnu Ha gaHHoMm Lware Bbl He o6HapyXu-
NN MECTO PacrosfioXEHNs HencrnpasBHO-
ct1, Bam Heobxogumo 6ypeT obcnepo-
BaTb M30/IMPOBaHHbIE 06NacTn kabens.
(Hanpumep, obpexbTe Lenb nononam m
C MOMOLLIbI0 MEerommeTpa npoTecTUpym-
Te OBe 4acTu uenu Ans 06Hapy>XeHus
HeMcnpaBHOCTK). 3aTeM 3aMEHUTE Henc-
npaBHyt0 06nacTb kabens.

OTpexbTe KOHe4Hyo MydTy. YcTaHoBuTe
HOBYIO KOHEYHYHO MYddTY.

Bbicylunte  coeguHUTENbHbIE  KOPOOKW.
VI3amepbTe cOnpoTUBEHME U30MALMN.

Havigpte n 3ameHuTe HewcnpasHylO 4YacTb
HarpesartesibHOro kabens. Hangure n 3ameHu-
Te HEUCTIPaBHYIO 3MIEKTPOMNPOBOAKY .

3ameHute Y30 c ycrtaBkon 5 MA Ha Y30 ¢
yctaskon 30 MA.

2. HyneBas unm
HU3Kas BbIXxoaHas
MOLLHOCTb.

Hunakoe wnn HyneBoe BXOOHOe HanpsaxeHue
3NEKTPUHECKON CETMU.

[nvHa Luenun Kopo4e pacyeTHoOM AfMHbI, Tak Kak
CTbIKW W TPOWHWMKM He MOACOEAMHEHbI MK
pasopBaH HarpesaTesibHbIi Kabesb.

MamepbTe ¥ NpoBepbTe HanpsKeHwue,
YCTPaHUTE HEUCMPABHOCTb.

[MpoBepbTEe ANMHY YCTaHOBMEHHOrO Harpe-
BaTenbHOro kabens. NpoBepbTe BCE TPOWM-
HUKWN N CTbIKW.
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CEILHIT
Mpusnak Bo3moXHble NpU4MHbI MeToab! yCTpaHEHNS HEUCNPABHOCTH
2. HyneBas nnu | HenpaBunbHOE NogcoeanHeHve. [MpoBepbTe M yCTaHOBUTE MpPaBUSIbHOCTb
HU3Kaga BbiIXoaHas coeanHeHud.
MOLLHOCTb.

HenpanmbHo NOOKJTIOHYEH TepMOoperynaTop.

[MpoBepbTe NpPaBUILHOCTb MNOOKIIOYEHMUSA
TepMoperynsatopa B COOTBETCTBUM C €ro
3NEKTPUYECKON CXEMOW.

3. HarpeBatenbHbIn
Kabenbo He npo-
wen TecT Ha
conpoTuBiieHue
n3onsauum.

Coe,D,I/IHeHMFl N CTbIKU MOTYT O6bITb 3aKOpPO4eHbl
(KopoTKOe 3aMbIKaHue).

N36bITOYHAA BNa)XXHOCTb B coeanHUTEenNbHbIX
KOpO6Kax.

Mopes nnu o6pbiB kabens. MpucyTcTBue Bnaru
B 9NIEKTPONPOBOAKE.

[Ons HaxoxpeHus MNOBPeXAeHUs Harpesa-

TenbHOro Kabens Unm Mect KOpoTKOro 3ambl-

KaHus npoBefuTe TeCcT Ha COMpOoTUBIIEHME

n3onAuUMn (CM. METOAbI TECTUPOBAHUS).

Harngute 1 oTpeMoHTUpPYITE HenpasusibHble

COefNHEHUs U CTbIKN.

Hangute wn 3amMeHUTe MOBPEXAEHHbIE

OTPesKW HarpesaTenbHOro Kabens.

Lsi obHapyxeHUs1 3aKOPOHEHUS:

1. BuayanbHOo npoBepbTe COEAMHEeHUs,
CTbIK/ U KOHEYHble My(Tbl Ha NpaBuib-
HYIO YCTaHOBKY.

2. BugyanbHo nposepbTe HarpeBaTesbHbIN
kabenb Ha MnoBpexpaeHus, B OCOO6EHHO-
CTM B Tex MecTax, rge MpoBOAUIIUCH
PEMOHTHbIE PaboThl.

3. BusyanbHo npoBepbTe HarpeBaTesbHbIN
kabenb Ha NoBpeXAeHWe npu ero nepe-
X0[e 13 KpbIlK B Xenoba, BOKPYr Kap-
HW30B, NP BXoe B BOOOCTOK.

Ecnn Ha paHHom ware Bbl He oGHapyxunm

MECTO pacriofioXeHUsi HeucrnpaeHOCTK, Bam

HeobxogMMo 6ydeT ob6cnefoBaTb W30nMpPOo-

BaHHble 06nacTn Kabens Ans Oo6Hapy>XeHWs

HevcnpaBHocTKW. (Hanpumep, paspexbTe Lernb

rorosiaMm 1 C MOMOLLIbIO MeromMmmeTpa npore-

CTVpyWATE OBE YacTu Lenn O obHapy>XeHus

HenCnpaBHOCTH). 3aTeM 3aMEHUTE HEUCTIPaB-

HyI0 06/1aCTb HarpeBaTeslbHoro kabensi.

BbicyluMTe 1 3aHOBO 3aKpenuTe CoeauHe-
HUs. IamepbTe conpoTrBeHne obecreybte
3aLLUMTY COeAMHUTENbHBIX KOPOGOK O MPOHM-
KHOBEHUS B HUX Bnaru.

Hangute n 3ameHUTe HeMcnpasBHYIO Srek-
TPOMNPOBOAKY.

4. CHer He Taert
BOKpYr HarpeBa-
TeNbHOro Kaéens.

PasomkHynacb Luenb. Tepmoperynatop He
BKJTOYEH UMW HaXoauTCs B He pabo4eM COCTOos-
HuW. TemnepaTypa OKpy>aroLlen cpedbl CrmLL-
KOM HU3Kas.

CmoTpuTe Mpu3Hak "aBToMaTMyeckoe pas-
MblkaHue uenun". MNMpoBepbTe Tepmoperyns-
TOp.

5. BopocTtoku 3a6no-
KUPOBaHbI JIbAOM.

PasomkHynacb uenb. Tepmoperynsitop He
BKJTOYEH UMW HAXO[UTCS B He paGoyem CoCTos-
HuUK. TemMnepaTtypa oOKpy>atoLLiel cpefbl CRnLL-
KOM HM3Kasl.

CmoTpuTe MpusHak "aBToMaTnyeckoe pas-
MblkaHue uenn". MNMpoBepbTe Tepmoperyns-
TOp.
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PeauctuBHbIli kabenb PSVD Professional

NMPUNOXKEHUA

Mpunoxenue 1. TexHn4yeckue XapakTepmcTUKN pe3UCTUBHBIX
ka6eneit CEILHIT PSV Professional u PSVD Professional

PSYV Professional - OgHOXUIIbHbIV 3KpaHUPOBaHHbIN Kabesb ¢
o6ono4kon UV-Protection.

PSVD Professional - IBy>usbHblIii 3KpaHUpPOBaHHbI Kabesb ¢
o6ono4kon UV-Protection.

MpumeHeHue...

HarpeBaTenbHble Kabenu npegHasHaveHbl Onsi ob6ecrneveHus
He3amep3atoLLmMX NPoXo[o0B, HE06X0AMMbIX ON1A HEMPEPbIBHOMO CTOKA
Tanon Bogbl. Kabenn PSV Professional u PSVD Professional npenoT-
BpaLlalT o6pa3oBaHue fbda U CHera Ha KpoMKax KpoBesb, B BOOO-
CTO4HbIX XXefnobax, BOPOHKaxX 1 BEPTMKANbHbLIX CMBaXx.

Kab6enn PSV Professional n PSVD Professional uMetoT BHELLIHIOHO
N30NAUMIO C 3alLMTON OT ynbTpadumoneTa, T.e. Kabenb 3alluiLleH oT
BO3[OENCTBMSA COJNHEYHbIX NyYen, 4TO MpuaaeTr emy HafgeXHOCTb U
JONrOBPEMEHHOCTb UCMOSb30BaHMS.

KoHcTpyKuums...

PSV Professional - skpaHMpoBaHHbIN HarpeBaTesbHbIN Kabenb ¢
OBOWHbBIM MOKPbLITUEM U € BHeluHen obonoykon UWProtektion (cton-
Kas K ynbTpadnoneToBbIM iydam).

PSVD Professional - OBY>XWUIbHbIN 3KpaHUPOBaHHbIN HarpeBaTerb-
Hbln Kabenb C OBOWMHbIM MOKPLITUEM M C BHELLUHEW O6OSI0YKOMN
UWProtektion (cTorikas K ynbTpadmoneToBbIM fiy4am).

KoHcTpyKuus:

1. Croikast K ynbtpadmonety BHeLLHsAs TepmocTonkas (105°C) 060s104Ka;
2. MeTannuyeckas onneTka (ctanb C Meabio);
3. HononHutenbHasa naonsaumoHHas obonoyvka XLPE;
4. MeTannmyeckui npoBOLHUK.
XapaKTepucTUKMU...
[MOroHHAA MOLLIHOCTb CEKLINM: ...cevvvvvrinieeeeeeeeeeeeeenns ot 1 no 30 B1/m
HoMuHanbHOE HanPsHXKEHNE MUTAHUS: ..oooeeeeeeeeeeeiiieeennn 220-230B
MakcumanbHasa TemnepaTypa Ha NOBEPXHOCTU: ......... okorno 70°C

TEMNEPATYPA MOHTEKA: .eiuuvreereeeeirreeeeeeesasieeeeeesaaseeeesesssanneneeeeesnnns
..... He pekomeHayeTcs YKIaapiBaTb Kabernb npy Temnepatype Huke -5°C

MuHMManbHbIM pagnyc N3rnmba KaBES: ...ccuvveeeeeeeirieeeeeeens 0,03 m
MuHMManNbHbBIV Lar YKNAAKN KAOETIS: ..oceveveveeeeeeeeiiieeeee e 0,06 m
MakcrmanbHasa TemnepaTypa HarpeBaTeslbHOM XWUrbl:

PSV Professional: ......cccoooeiiiiiieieieiiieee et 80°C
PSVD Professional: ..........ceeeeieiiiiiiiiieeeiiiccceeee e 150°C

Bua nocrtasku...

[MocTaBnsaTCca Kak anemMeHT anas NpodeccnoHanbHOM YCTaHOBKM
CepTudmkatbl U pa3peLueHus...

MexpayHapogHas ceptudumkauma PSV Professional:

LCIE-CSTB DPAHUMS c.ceeeeeeeeeeeee et e e e e e e e e e e SRC
SEMCO LUBELMS w.eveeeeeeeeeeeeeeeeceee e PSV-T
ANOK SECAB POCCUSE ...uveeieieiieeeeeeeeeieee e PSV
MexgyHapogHas cepTtudmkauma PSVD Professional:

LCIE-CSTB DPaAHLMS ...c.coeeeeeeiiciiiiieeeeeee e e e e e e e e e e e e SRC 1
SEMCO LUBEBLMS ... e e Multiflex
ANOK SECAB POCCUS ..uuvuieeeieiieeeeeeeeeeceee e PSVD
(=] = N I (o) 1Y = SRt ADPSV
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Mpunoxenue 2. TexHNYECKNe XapaKTepPUCTUKNKM
Camoperynupytowmxcsa kaéeneit THERMON (RGS 2 n RGS Power)

MpumeHeHue...

Camoperynupyowimecss  HarpesaTenbHble  kKabenn  RGS
npegHasHa4veHbl AOns obecrnevyeHuss Heslamep3arLlmMx MpPoXonos,
Heo6X0aMMbIX ONsi HEMPEpPbLIBHONO CTOKA Tanol BoAbl.

Kabenn RGS umeloT 3aluTy OT BO3OENCTBUA aTMOCHeEpHbIX
0CafKOB M CONTHEYHOIO U3NYHEHUS.

Kabenn RGS npepoTtepawiaer o6pasoBaHMe fbAa M CHera Ha
KpOMKax KpbiLLl, B BOJOCTOYHbIX Xernobax, BOPOHKaxX U BepTUKaNbHbIX
cnvBax, npepynpexpgas Taknme HEUCNPaBHOCTM, KaK 3aKyrnopKky W
gedopmaunio CAMBHbBIX TPYO U XKenoboB, a Takxe nageHue cHera unm
Haneam ¢ KpblLL.

Camoperynupyowimecss  HarpesaTenbHble  kKabenn  RGS
3alyULLEHBl NTY)XEHONW MeOHOW OnfeTKoM M TOPOMNOSIMMEPHON
BHELUHEN OOO0MOYKON. DTN KOMMOHEHTblI 06eCcneynBaloT 3awmTy B
npouecce MOHTaxa M MO3BONSAIT MHOIOMETHIOW 3KCMlyaTauuio Ha
OTKPbITOM BO3[YyXE.

MpocTo cnpoeKTupoBaTb U YyCTaHOBUTb...

& (€

No. 2043400

Hes3aBncumo OT pasmepa npoekTa, ou3arH CUCTEMbI NaBneHns
CHera u nbaa Ha Kpbllax 1 B BOAOCTOKAaX - 3TO MPOCTO M AOCTYMHO C
camMoperynmpyLwumMnca HarpeBaTtesibHbiMK Kabenamu Thermon.
Bo3MOXXHOCTb camoperynupoBku kabenen RGS nossonset nsbexarb
OOMONHUTENbHBLIX 3aMepoB O6GOrpeBaeMblX Y4YacTKOB, a TaK Xe
No3BOJISIET OTpe3aTb Kabesb Heo6xoouMon annHbl. MoHTaX HarpeBa-
TeNbHbIX LIENe MOXET ObITb JIErKO BbINOJSIHEH MPSAMO Ha MecTe
akcnnyaTtaumn. Kabenu RGS yctaHaBnvMBatoTCs Npy nomoLUm obbiK-
HOBEHHbIX WHCTPYyMeHTOB. Habopbl Ansi MOACOEAMHEHUS MUTaHWUS,
KOHLIEBOV 3aJeNnku, cpallimMBaHis U Opyrve akceccyapbl cneunanbHo
N3roTOBJIEHbI ANA MPOCTOro M AOCTYMHOro MOHTaxa.

XapaKTepuCcTUKM...
MUH. PAONYC UBMUBA ...eeeeeeiiiiiieeeeeiiiiieeeeeesiiieeeeesesnieeeeeeesaanes 32Mm
Pab04ee HAMPSKEHUE .......uveeeeeeeeiiiiieee e et eeeeeeeeeeeae e 230B (~)

3awwmta yenu Y30

CepTudmkatbl U pa3peLleHust...

OnpepeneHne HeO6XOANMOM AJIMHbI HarpeBaTesIbHOro Kabens...

[ns >keno6oB 1 CNNBHbLIX TPY6 M3MepstoT 1 fgobasnsaoT 1 meTp. B
cry4ae MOHTaXka Ha CEBEPHOM CKaTe yCcTaHaBnMBatoT aBa kabens, To
€CTb NETNI0 N kKabenb BO3BpaLlaeTcs no xenooby. [ns Kpbiw, 3akpe-
nNNsAT Netnen 1 MeTp kabens, ¢ MMHUManbHbIM Warom 1 meTp. Beer-
Ja K KaXOgomy oTpes3ky kabens pgobasnsatotr 300 MM gns nogsona
NUTaHUA N MOHTaXKa OKOHEYHOW 3afenku.

CEILHIT

HukenupoBaHHbIe MeHbIE XUTb
1,3 Mm2

MonynpoBoaHUKoBas matpuua
Harpesa, coenHaLWasa nposoaa

OvanekTpuyeckasa nsonsaums,
coeauHsaloWwas npoesoaa

\
9 —— Jly)keHass megHasa onnetka
1

—| — ®TopononumepHas o6onoyka
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CamoperynvpyroLymiics HarpeBatesibHbivi Kabersb

KoHcTpykums...

TPE BHeLLHss1 n30asuus

OKpaHupytoLas ornieTka ua J1yXXKeHovi Meau
TPE BHYTpeHHsisl n3onayms
CamoperympyroLLiics HarpeBatesibHbIV S1eMeHT
TokorpoBoAsLYMe Xnilbl U3 JTTXKeHON Meaun

RN~

U,BTt/m

36

18

0 5 T°C

Mpunoxenue 3. TexHN4eCKne XapakTepuCTUKNKM
Camoperynupyowuxcsa kaéeneit EBECO

MpumeHeHue...

3almTa oT 06pa3oBaHUs Haneam 1 CoCynek Ha Kpbillax U B BOQO-
CTOKax.

CamoperynupytoLmecs HarpeBaTesnbHble kKabenu EB Trace FT 33
n EB Trace T 18 npegHasHa4eHbl ansi o6ecneyeHns Hesamep3aroLmx
NpPOX0[0B, HEOOXOAMMBIX AN HENPEPLIBHOIO CTOKA Tasnion BOAb!.

n B BopgocTokax. Kabenb EB Trace FT 33 ucnonb3yetca Tak xe
ana oborpesa Tpyo6, TPY6ONPOBOLOB 1 060PYA0BaAHUS.

Kabenu EB Trace aBTOMaTuyecku perynmpyeT BbIxog Tenna B COOT-
BETCTBUM C UBMEHEHMAMMN TEMMNEPATYPbI OKpyXatoLLen cpepl. Kabenu
EB Trace npepoTtBpallaloT obpas3oBaHMe fibga W CHera Ha KpoMKax
KpbILl, B BOLOCTOYHbIX >Xeiobax, BOPOHKaxX M BEPTUKASbHbIX CNvBaX,
npegynpexanas Takue HEeUCNpPaBHOCTU, Kak 3aKyrnopky v Aedopmaumio
CNMMBHBIX TPY6 1 XenoboB, 1 NafeHNe CHera 1 Haneam ¢ KpblL.

Kab6enb EB Trace T-18 Tak xe ncnosb3yeTcs Ans NoaaepXaHus Tem-
neparypbl Tpy6 1 Tpy6OoNpoOBOAOB (Kak MIacTMKOBbIX, Tak 1 MeTanmye-
CKVX) B 3MMHee BpeMsl. HarpesaTtesnbHble camoperynmpytoLmecs kabe-
1M MOTyT 6bITb OTPE3aHbI B JIIOOOM MECTE MpW YyCTaHOBKE (OrpaHuyeHa
TONbKO MakcumarsbHaa anvHa Betkn). Kabenn EB Trace FT 33 mn T 18
WMEIOT BHELLIHIOW N30MALUMIO C 3alMTON OT ynbTpaduroneTa, T.e. kabe-
NN 3almLLEHbl OT BO3OENCTBUSA COJSIHEYHBIX JyYER, YTO MpUOaeT UM
HafeXHOCTb U [OSITOBPEMEHHOCTb MCMONb30BaHuA. [Ons ypobcrea
kabesib NOCTaBNAETCA C MOMETKAMM KaXXaoro MeTpa.

MpocTo cnpoeKTupoBaTb U YyCTaHOBUTb...

C camoperynupytommmcs kabenamm EB Trace npoekTuposaHue
[aXe CJIOXKHOW CUCTEMbI Harpesa Ans 3aluTbl OT 3amep3aHust Tpyo,
TPy60MpoBOAoOB M 060PYAOBaHUSI CTAHOBUTLCA MPOCTO M [OCTYMHO.
CTpykTypa camMoperynupyroLimxcs kKabenem no3BosiseT oTpesartb
kabenb B NOO60OM MecTe, co3faBas OTPe3KM Heo6XoOuMOW OJIMHbI.
OTO CBOWCTBO MO3BONSAET M36eXaTb AOMOSHUTENBHbIX 3aMepoB TPyo
N TPyboMnpoBOOOB M 3HA4YMTENIbHO obfierdyaet MoHTax. Kabenn EB
Trace ycTaHaBnMBalOTCA NPAMO Ha METaNIMYECKME MU HEMETANN-
Yyeckme Tpy6bl NOA M3OMALMIO NMPY MOMOLLM OBbIKHOBEHHbLIX MHCTPY-
MeHTOB. Habopbl Ans noacoeanHeHnst NUTaHusl, KOHLEBOW 3afenku,
cpalumBaHua 1 Opyrve akceccyapbl crieumanbHO WU3roToBMEHbI ANs
NPOCTOro N JOCTYMHOrO MOHTaXa.

XapaKTepucTUKM...

MakcumarnsHas Temneparypa rnoBepxHOCTU kabens npy padoTe ....... 65°C

MakcumanbHasa TemnepaTypa oKpy>xaroLLern cpeabl

(MYNBCUPYIOLLIMIA PEXKMM) eeeeiiiiiiieeeeeeanieeeeaeesaneeeeeaessasnneeeeess 85°C
MwuHnmanebHas Temnepartypa MoHTaxa ... -5°C (T18) n -5°C (FT 33)
MuHMManbHbIM paguyc U3rMba .........c.eeeeee.... 25 mMm (T18 1 FT 33)
HoMMHanbHOE HaNPSHXKEHNE MUTAHUS ..eeeeeeeeiieeeee e 220/240 B
BbixogHaa mowiHocTb T18:

1] 07 RSP R 18 B1/™m
1] 07 SRR 36 B1/m
BbixogHaa mowiHocTb FT 33:

107 0 SRR 33 B1/m
TTPUE O°%C e 37 Bt/m
T18

MakcumarnsHas oivHa noaxmtoyeHys npy temneparype 5°C n 2208 . 80 m
FT 33
MakcumansHas anvHa nopkrodeHrs npy Temnepatype 10°C n 230B:

16 A ... .. 70M
20 A e 90 m
B0 A e 108 m
npu Temnepatype _15°C n 230B:

L 2 N SRR 50 m
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P2 0 T 65 M U,Bt/m

QO A o ———— 105 m 50

OnameTp npoBoAsLLEN HUKENUPOBAHHOW MEOHOM Xunbl 1 MM
(T18) n 1.25 (FT 33)

Kabenb 0THOCKTCA K Fpynne KOMMEPYECKOro CTpouTenbCcTea

Ceptudomkarbl u paspeweHunsa T 18 n FT 33... 33

Ceptudmkat cooteeTtctBmsa Ne POCC SE.ME80.A001005

CepTudumkaT noxkapHom 6e30nacHoOCTU

Ne CCIMB.SE.OlN003.A00057

-15 0 10 T°C
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ii- S B Wy o
paad LT THHEE
EM 524 87
=
=
EBERLE
OTR M02
==
s
DTR 3102

ﬂpVIHO)KeHI/Ie 4. Texunyeckue XapaKTepucTKy TepMoperynsaTopos
EM 524 87
Xapaktepuctukm:
e TepmoperynaTop Ans aBToMaTn4eckoro oborpesa
OTKpbITbIX NOBEPXHOCTEN
JNlecTHny
— Kposenb
Mogbe3aHbix nyTen
MaHpgycos
BopocTokoB
e CraHpgaptHasa nporpamma ¢ CuyeTumk BpemeHu oborpesa © BbixogHoe
pene cBO6GOAHOE OT HanpPsKeHUst Anst 0To6padkeHNs TpeBorn
O6Lmne TexHn4Yeckue gaHHbie

T ettt EM 524 87
HOMEP MO KATAMOTY ...eviiieiiieeiieie e 0524 87 144100
Paboyee HaNPsXKEHNE .......cceevveeeeeiieeennee, 230B+10%/-15%, AC 50/60 'y,
[TOTPEONAEMAT MOLLIHOCTD ...evviiiiieeeeireeesireee s ee e e e e e e snneeeas <15BA
Temnepatypa OKPYXXAKOLLEN CPEODBI ....vveerurereraireeerineeeanireeennes -20...50°C
HlnanasoH yctaHoBOK

TEMMEPATYPA .eeveeeirieee ettt e e e e e e e e e e e e e e 0..6°C
TeMNepaTyPa BEMIIM ....ccciiiieeaieie et -15 ... -1 °C n BbIkn.
BRaXHOCTb .....vevviiieeiiiieeee 1 (4yBCTBUTENEH) ... 8 (HEYYBCTB.) N Bbikn.
Hon. o6orpes/3agepxka - Bbikn.

BPEMS N1 OOOTPEBA ..evveenereeerireeerireeeeaireeeanns 10 MUH ... 120 MuH 1 Bbikn.
[MPOOOMKNTENBHBIA OOOTPEB ....eeeeeeeiiieeeeesiieeeeaieeeesieeeeenneeeeas Bkn. n Bbikn.
JIETO e Bkn. v Bbikn.
C pgononHutenbHbiM ycTpovicteom EMSD 524 88

TemnepatypHbIA ONDAEPEHLINATT «...eeeeeirieeeieeee e e eniieee e -6°C...0°C
OTCNEXMBAHNE TOKA OBOMPEBA «...veeuveeerireeieeeieeenieeeeeeennee e Bkn. v Bbikr.
MpOAOMKUTENBHBIA OBOTPEB ...ceoeeeeeiieiiiiieaeeeeeieeee Bkn., Beicoknin, Bbikn.
BbixogHble pene

(0o To] o 11 - J R Pene Bkn./Bbikn., HPK
MepekntoyatoLiasi Cnoco6HOCTb ... 250 B AC 10 A cosp=1; 4 Acosp= 0,6
Ll 0 1=1= 1o - PP Pene Bkn./Bbikn., HPK

MepekntoyatoLas cnocobHocTb ... 250 B AC 2 A cosp= 1; 0,8 Acosp= 0,6
Knacc 3awmntbi

B cootBetcTBMM ¢ EN 60529 ........... Kopnyc IP40 ........... Tepmunansi IP20
YCTAHOBKA ..eeeoiveeeeieie e YcraHoBka Ha DIN-perky EN 50022-35
ab6apuTHble pa3mepbl (FABAPUTDBI) .....eveeerrveeaeeenane 0,14 x 0,09 x 0,059 m
Hatynk ana o6orpeBa BOJOCTOKOB

[aTyunK NbOa v CHEra .....ccceeeeeeeeeees (5-xunbHbIn), pnvHa 4 m /ESD 524 003
HOMEP MO KATAMOTY ...ttt 0524 99 000 003
JaTyunk TEMNEPATYPbI ....eeeeeveeeennee (2-xunbHbIN), onvHa 4 m /TFD 524 004
HOMEP MO KATAOTY ...evviiiiieie ettt 0524 99 000 004
Hatunk gnsa ob6orpesa OTKPbITbIX MPOCTPAHCTB

[aTymK nbaa v CHEra ..........cc..ue... (5-xunbHbIn), oavHa 15 m /ESF 524 001
HOMEP MO KATAIOTY ....eviiiieeee et 0524 99 000 001
JaTtymk TemnepaTtypbl ¥ BMaXKHOCTY .... (4-KunbHbii), anvHa 15 m/TFF 524 002
HOMED MO KATAMOTY ...eiiiiiiiie ettt 0524 99 000 002
DTR 3102

Xapaktepuctukm:

ONeKTPOMEXaHUYECKUI TEPMOPErYNATOP Ans 06orpesa BOAOCTOKOB
L S DTR 3102
HOMEP MO KATAMOTY ....eveiiiiiie ettt 191 5901 90 900
[Nana30H TEMMEPATYP «eeeevrereiueieeeiuieeeeaieeeesaneeeessnseeeesnseeesanes -20...35°C
BbIXOOHOE PEME ..ooeiiiiiiiee e 1 nepekmnoYaroLLnii KOHTaKT
Paboyee HANPSKEHNE ........cueeeeiiieiiiiieee it 230 B AC 50/60 I'y,
KOMMYTUPYEMBIN TOK ....covveeeeniannnn 10(4) A o6orpeB / 5(2) A oxnaxgeHue
TUCTEPEBIIC ...ttt ~3°C
KNacC SALLMTBI KOPIYCA ..ueveeeiuirreeaiurieesaieeeessseeeassreeesensneessnnneesanneesann IP65
Temnepartypa OKPYXKAIOLLEN CPEODBI ...vveeeureeeeauiereinneeeasireeeanns -30...50°C
JaTUNK TEMMEPATYPDI ..eeuvvieieiirieiieeeiee et eiee e e 6UMeTannNNYecKmmn
[[ab6apuTHble pa3mepbl (FrABAPUTBI) .....ccccveerveerneenes 0,122 x 0,12 x 0,055 m
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ELIWELL EWDR 905

O6Luee onucaHune

EWDR 905 npefcrtaBnset cobor Cepuio MUKPOMPOLIECCOPHbIX,
NOJIHOCTLIO NPOrpaMMmpyeMblX KOHTPOJIIEPOB C ABYMSA TOYKaMu cpa-
6aTbiBaHWs Uy HertpansHon 30HOW. Tpu pasnuyHble Bepcumn paspa-
60TaHbl 451 crefyrowmnx NPUMEHEHWI:

— EWDR 905/T - gna TemnepaTtypsl;

— EWDR 905/R - gns OTHOCUTENbHOM BNAXXHOCTW;

— EWDR 905/P - onsi paBneHus.

TexHn4YeckKue xapakTepucTUKMU:

Kopnyc: mogyne 4-DIN 70x85mm (2,75x3,34"), nnactu4Has pesuHa
PC+ABS ¢ ypoBHeM noxapo6besonacHoctn VO

Fny6uHa: 61mm (2,40")

MoHTax: Ha DIN-peiiky (Omega 3) nnm Ha NOBEPXHOCTb

CoepauHeHue: 6510K BUHTOBbIX KIIEMHUKOB (A0 2,5MM?)

Aucnnen: nHgmkatop 12,5mm (0,5")

KHOMKK ynpaBneHus: pa3meLLeHbl Ha nepeaHen naHenm

CoxpaHeHue faHHbIX: 3HEPro-He3aBMcMMas onepaTvBHas NaMsThb.

Bbixopa: nsa SPDT pene 8(3)A 250B~

HdononHutenbHbin Bbixog: 12B=/60MA (ans 3anvTkn faTYMKOB BNIaXXHO-
CTW, OABMEHVA U T.M.)

Bxop (B 3aBucumoctu ot mogenu): PTC / RTD (Ni100, Pt100) / TC (J,
K) / 4...20mMA (Ri = 41 Q) pna EWDR 905/T; EWHS 28/31 ons EWDR 905/R
n EWPA 007/030 gns EWDR 905/P.

PaspelueHue: 1°C(°F) nnm 0,1°C(°F).

To4HoCTb: He xyxe 0,5% OT MOHON LuKasbl

UcToyHuk nutaHusa (B 3aBucumoctu ot mopgenu): 230, 110, 24B~;
18...36B~, 24...48B=, 12B=.

ITR-3 528

Ucnonb3yeTtcs Ans oTKpbIThIX MIOWaA[0K, MOAbE3AHbIX MYTEA U T.1.

Xapaktepuctukun:

¢ YHMBEpCasbHbIN TEPMOPErYNATOP AN TEeMMepaTtypbl

* BO3MOXHOCTb OrpaHu4eHust guanasoHa

° OYHKUNS BNTOKNMPOBKU

* 4 pa3nunyHble MOOENN JaT4MKOB

* BO3MOXHOCTb YANMHEHUS Kabens gatyuka oo 75 m

e TepMoperynaTop v fatyvk fOSKHbI 6biTb 3akasdaHbl OTAESIbHO

O6Lwme TexHn4yeckmne gaHHbie/General technical data

L U ITR-3 528 000
HOMED MO KATAMOTY ...ttt 0528 35 143 000
[NaNa30H TEMMEPATYP «eeeeurrreriureeeesreeeearsreessaseeesssneesanseeesannes -40...20°C
TemnepaTtypa OKPY)KAIOLLEN CPEODBI ...uvereruvrereaiureeeanureeaasieeeenns -10...50°C
BbixofHoe perne .... 1 nepexrnoyatoLLmii KOHTaKT, CBOGOAHOE HanpshKEHWE Harpy3Kku
Pab0yee HAMPSIKEHME ......eeveiiiieeeiiee e 230 B AC 50/60 Iy,
KOMMYTUPYEMBIN TOK ...eeeeeeiniiieeeaiiieeeaneeeesieeeeesnteeeeeneeeesneeeessnneeeens 10(4) A
I T3 (= oL 1 Lo PR ~1°C
OrpaHNYEHNE OUNAMABOHE ...eeeeeurieeeaeieieaiueieeasieeeaaeeeeesnneeeeesnneeeas LWar 5 °C
MHOMKaTOP (NaMNa MHONKALMNY c...eeeeeiieieeeiieeeeeeeee e eieeaeenieee e Pene Bkn.
Knacc 3almTbl KOPMYCa .....ccecvveeeeruveennns IP40 B cooTBeTcTBUM ¢ EN 60529
UTR 20

Ucnonb3yeTtcs Ans OTKPbITLIX MNI0Wa0K, MOALE3AHbIX MYTEN U T.1.
XapaKTepucTuku:

* YHMBepcalbHbI TEPMOPErYNATOP TeMnepartypbl C BIHOCHbIM 4aTYNKOM

* PexxumMbl 060rpeBa 1 oOXnaxkaeHus

* BHELLHSAA 1 BHYTPEHHSSA PerynmpoBka

* 4 pa3nnyHble MOAENV [ATYUKOB

* BO3MOXHOCTb yAnNMHeHUs kabens gatunka no 100 m

* Perynupyembivi ructepesunc (mepekntoyaoLmnin TemnepartypHbii gudde-
peHunan 1 ... 10°Cunn 1 ... 20 °C)

* TepmMoperynsTop U AaT4nk OOMMKHbI ObiTh 3aKa3aHbl OTAENbHO

e [latumk (cm. cTpanHuuy 20)

CEILHIT

ELIWELL EWDR 905

ITR-3 528

EBE
EBERLE

Mg g,

UTR 20/60/100/160
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CEILHIT

L S UTR 20
HOMEP MO KATAMOTY ...eeiiiiiiiie et 0524 72 143 094
[Nana30H TEMMEPATYP «eeeeerreeruereeeinieeeeateeeesaneeeessneeeeeanseeeeanes -40...20°C
TemnepaTtypa OKPYXKAIOLLEN CPEODBI ..vveeerurereeaereeeinneeearneeeannns -20...50°C
BbIXOHOE PEMIE ..eeeviiiiieeeeiie e 1 nepeknoYaroLnii KOHTaKT
Paboyee HANMPSIKEHME .....cocueeeeeiiieeeeiiee et 230 B AC 48/62 Ty
KOMMYTUPYEMBIN TOK ...eeveieiitiieeeiiiieeeaieeeesieeeessneeeeesseeessnneeeesnneeeens 16(4) A
TUCTEPEBNIC .o ~1...10°C (T =100 °C)
(perynmpyeTcst BHYTPU KOPMYCA) ....vvveveerreeeineenans ~1...20°C (T =100 °C)
HOYHAA TEMMEPATYPA .o 5 °C, dhmkcnpoBaHHas
MHoukaTop (namna MHOVKaUnm) ................... Pene Bkn. / olunbka gatymka
Knacc 3amTbl KOPMYCA ....cccvveeeeeveeennn. IP65 B cootBeTcTBUM ¢ EN 60529
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Mpunoxenue 5. TexHn4eckne xapaKTepucTUKU aBTOMaTUHECKNX
BbIKNKouareneit, Y30, KOHTAKTOpOB, pacnpeaenureyibHbiX LWUTOB

5.1. ABTOMaTN4eCcKue BbIKNOYaTenn

CEILHIT

ABTOMAaTN4eCcKkne BbIK/IK4aTenns

Cneuundmkaums MpumeHeHue
Hanpsixenue 230/400B AC MogaynbHble aBTOMaTUYeCKMe BbIKIHO-
48B DC (B Tvn) |4aTtenu COOTBETCTBYIOT CTaHAapTy
60B DC (C Tun) |DIN pna penbcoBoro KpennexHns u
YactoTa 50/60Hz BKto4aeT B ceba 6nokn 1, 2 n 3-x
KopoTkoe 3amMbikaHue 6 nnm 10 kA nosntocHole 13 BMAOB C TOKOBOM
C tvn Harpy3akon oT 1A fo 63A.
40A n 50A, 6 kA | Bce mogynu ctaHgapTM3nMpoBaHbl Ans
Anpo6upoBaHoO EN 60898 ceTtun 230/400B, 50/600L.
IFC 898
DIN VDE 064 1 |lMonHOCTbIO M30MIMPOBAHHbIE KOHTaK-
CeyeHne KOHTaKTOB BX0f 25Mm? Tbl BX0o4a NpUHMMAatOT Kabenb Oo 25-
BbIxog, 16Mm? MM? 1 Harpysku - kabenb go 16 mm?
(UK 25mm?)
N36uparenbHoCTb 3

5.2. bnoku yreuku Toka (V30)

YyecTBuTEnsHoOCTb K AC (NepemMeHHOMY) TOKY YTeuKu

YHyectButensHocTb K AC 1 DC (nynbcupytoLLemMy) TOKY YyTeYKn

V30 ycunuealT 6e30MacHOCTb MpU BCEX BmMAax MOHTaxa.
[Mpnbop aBTOMaTUYECKN pa3mblKaeT Lenb B Cry4ae yTeuyku Toka.
V30 3awmiaeTt YenoBeka Unmn X1UBOTHOE OT SNIEKTPOLLIOKA, a Takxe
3almuiaeT o6opyaoBaHNe 1 30aHNs OT OFHS U NOBPEXOEHUN.

Cepun:

e MopyrnbHble - 18 mm mogynu

e 2-x MOAyJibHble - OT 16 00125 A

* 4-x MogysbHble - oT 25 o 125 A

5.3. KoHtakTopb!l (marautHble nyckarenu) GEYER

OsyxnontocHele - 20A
YeTtbipexnontocHble - 20, 25, 40, 63 A

5.4. PacnpepenutenbHbie wutbl cepun VARIO

MoTpebutenbckue 61I0KU U30JIMPOBaHHbIE C METaJINYECKOMN
ABepLen AJis yCTaHOBKU Ha NOBEPXHOCTU.

MpumeyaHue:

Bce Tunbl NOTpebuTenbCKMX 6GNIOKOB W pacrnpepenuTenibHbIX
LLIMTOB MOFYT 6bITb CHAGXEHbI FOTOBLIMW MUHMATIOPHBIMK aBTOMaTH-
YEeCKMMM BbIKIIlOHaTeNsaMKn, 6110KkaMm yTeHKM ToKa M T.M.

MoTpebutenbckue 61I0KU U30JIMPOBaHHbIE C METaNJINYECKOWN
ABepbIo.

Cneuundmkaums:

CTeneHb 3alUThbl:

IP 30

[BonHas nsonsu,.

DIN VDE 0603-1

(Pasmepbl B cooTts. DIN 43871}

Matepuan:

MokpbiTe 1 3apHsa YacTb n3 Monuctupon-bytagneHa Camo3saty-
XatoLLMNA.

LiBeT:

RAL 9003; 6enbli

Fny6uHa:

Tonbko ana npnéopos 0,068 m

[Bepb:

N3 NNCTOBOW CTasnun, HaBecHas cnpasa WUnn cneesa

e’

——
-

Brioku ytedku Toka (Y30)

PacnpegenntensHbie wmtbl cepyumn VARIO
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CEILHIT

PacnpegenutensHbie wmtbl cepum EURO

5.5. PacnpegenurenbHble wurbl cepun EURD

MoTpebutenbckue 610KN U30IMPOBaHHbIE.
MoTpebutenbckue 610KN ¢ ABEPbIO.

HopmaTtus:

DIN VDE 0603-1 n DIN EN 60439-3/DIN VDE 0660-504
Paamepsbl B cooTs. ¢ DIN 43871

Cneuudmkauma:

CteneHb 3alUTbI:

IP 54

[BorHas nsonaums

Matepuan:

OcHoBa un nokpbiTue: ABS camosatyxawowmin [Npo3padHas

aBepb/naHens: MNMonukapboHat

LiBeT:

RAL 7035

Fny6uHa:

Mopxoaut ans npméopos Ha 0,068 1 0,085 m: MCB, RCD 1 nsonstopsl
[OBepb:

HaBecHasi cnpasa unu cnpaea
AKceccyapbl:

Pacnpeq.wmtbl cHabXXeHbl NNacTUKOBbIMU BXOAHbIMU CanbHUKaMMU:
VWO005 1 canbHuk Pg 29, 3 x 9-14 mm

1 canbHuk Pg 29, 1 x 17-28 mm

2 canbHuKa Pg 16

VW 0083 canbHuka Pg 29, 3 x 9-14 mm

1 canbHuk Pg 29, 1 x 17-28 mm

VW 0133 canbHuka Pg 29, 3 x 9-14 mm

1 canbHuk Pg 29, 1 x 17-28 mm

VW 0123 canbHuka Pg 29, 3 x 9-14 mm

1 canbHuk Pg 29, 1 x 17-26 Mm

VW 024 5 canbHukoB Pa 29, 1 x 17-28 mm
8 canbHukoB P 16, 1 X 6,5 Mm

VW 036 5 canbHukoB Pa 29, 3 x 9-14 mm
1 canbHuk Pg 29, 1 x 17-28 mm

8 canbHukoB P 16, 1 X 6,5 Mm

Bonee noapo6HO TEXHNYECKME XapaKTEPUCTMKM aBTOMATUYECKMX

BbIkntoyartenen, Y30, KOHTAaKTOPOB, pacnpeaenmTeNbHbIX LUTOB CM.
B kaTanore GEYER.
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Mpunoxexue 6. TexHn4eckne xapakTepucTUKU KOMNNEKTOB
cOoeiMHEHuH

CoepuHuTtenbHas mycTta CE 01

CnyxuTt ons HagéXHoro, repMeTUYHOro coeanHeHns NoaeoasLLe-
ro U HarpeeaTtenbHOro kabenen. BoaMoXXHO NpMMeHeHne ons coeau-
HeHWs1 BYX KYCKOB HarpeBaTeflbHOro kabensi.

Heo6xoomMmoe KonnmyecTBo MydqT onpenenseTcs UCXoas U3 CXembl
yKnagkKu 1 Konin4ecTtea HarpeBaTtesbHbIX KOHTYpoB Cuctemsl.

CoeavHseT HarpeBaTenbHbIN Kabesb ¢ cunoBbiM. B Ha6op BxogsAT:
TepMOyCao4HbIe TPYOKM PasnnyHbIX AMAMETPOB N OOXMMHbIE TUS1b-
3bl. T.e. pasgenaHHble TOKOMPOBOAALLME >XWilbl HarpeBaTeslbHOro
kabens n XxonogHble KOHLbI CUNIOBOro Kabens 06KMmatoTCs rmb3amm
N 3aKpblBalOTCA TEPMOYCadO4HbIMWU TpybKamu Ans repMeTusaumu
coeauHeHus.

CoepuHUTENbHbIE KOPOGKMU.

CoeavHuTeNbHbIE KOPOOKK CchyXaT Afis 3awuTbl COELUHEHUN,
HarpeBaTesflbHOro 1M NOABOAALLMX Kabenern, OT BOSAENCTBUS OKpYXKa-
toLlen cpefpl (BNaXXHOCTb, MEXaHMYECKOe BO3OENCTBME).

Bbi60p pa3amepoB 1 KoNM4ecTsa 3aBUCUT OT TUMNa NPUMEHSEMOrO
kabens, Konu4yectea coeguHeHun. B cuctemax aHTMobneneHeHus
NCMonb3yloTCA 2 TUna coeguHUTesNbHbIX Kopobok: ABOX n JBK.

ABOX

Paamepsbl: 93x93x55 Mm

Knacc sawutbl: IP65

JBK

Paamepsbl: 98x98x58 Mm

Knacc sawmtbi: IP65

KoHueBas mydTa E 02

B cnyyae npMmeHeHns camoperynmpytoLlerocs kaéens npu nomo-
LN TepMOyCafoyHbIX TPYOOK MIONUPYETCH KOHEL, HarpeBaTesnlbHON
CeKkuun, 4YTo He [aeT TOKOMpOBOOALUMM Xunam conpukacatbes
Mexay cobom 1 aKkpaHoM. B criyvae npMMeHeHns pe3ncTMBHOMO Kabe-
N5 NPOUCXOOUT COeQUHEHME U U30MAUMSA TONONPOBOOALLMX XK. Ons
pe3nCTMBHOIO kabens KOHLEBON MydTon 6ydeT TaK Xe ABMATbCA -
Ha6op yHuBepcanbHbIn".

M25-SX*-IND...

Hemetannmyeckmii casnbHUK W 3arfylika Ans UCMoNb30BaHWA B
pe3bb0BbIX OTBEPCTUSAX COEOMHUTENbHBLIX KOPobok JB-K/XP Plus-120-
IND n JB-K-0-M25-IND. (Tak e MOXeT UCronb30BaTbCA B COEANHM-
TenbHbIX Kopobkax JB-K-1 n JB-K-2 ¢ koHTprankon M25-LN-IND).

M25-PWR-IND... canbHMK f[ns BBOAa CUIOBOro Kabens auna-
MeTpoMm oT 11 go 18 mm.

M25-B-IND... 3arnyLuka ¢ ynaoTHUTENbHbIM KOSbLIOM.

M25-LN-IND... koHTpranka gns 3akpernneHus canbHukos  M25
B coedvHUTENbHbIX Kopobkax JB-K-1 n JB-K-2.

KomnnekTt coegnHeHua PETK 2

VicnonbadyeTca ana coeauHEHUs caMOperynmpyoLmxca Kabenen
Thermon. BkntoyaeT B cebs1 HAbop 3a4enovHbIX U30NUPYHOLLMX MaTe-
puanoB LSl COEAVHEHUS U OKOHLEBAHWS HarpeBaTeNlbHOW Cekuuw.
KoMMNiekT CcoeauHEeHUs OCYLLECTBNAETCA TOJIbKO B pacnasyHon
KOpoo6Ke.

CEILHIT

Ha6op coeauHutensHoi mygtsl CE 01

CoegnHuTesnbHble kopobku JBK

PETK-2

CarnbHunk
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CEILHIT

Mpunoxenue 7. Tabnuubl pacyeTra ANUHLI PE3UCTUBHOro Kabena u Tabnuua orpaHn4yeHna nNo AnuHe

PacyeTHasa Tabnuua ansa otpe3Horo pesectusHoro kabensa Celhit mapku PS Ve UV sawmton (ot 1 go 30 B1/m)
OnuHa kabensa npu Bt/m

C 3
Ne °"”°g:7;°""e 30 2 28 27 26 25 24 23 22 21 20 19 18
1 9 13,39 13,62 13,86 14,11 1438 14,67 1497 15,29 1563 | 16,00 16,40 16,82 17,28
2 7 1518 1544 15,71 16,00 16,31 16,63 16,97 17,34 17,73 | 18,15 18,59 19,08 19,60
3 3,2 2245 2284 2324 23,67 2412 24,60 25,10 25,64 26,22 | 26,84 | 27,50 28,21 28,99
4 2,6 2491 25,34 25,78 26,26 26,76 27,29 2785 2845 29,09 | 29,77 | 30,51 31,30 | 32,16
5 1,35 34,57 35,16 35,78 3644 3713 3787 38,65 3948 4037 | 4132 | 4234 4344 | 4463
6 1 4017 40,85 41,58 4234 9 4315 44,00 4491 4587 46,90 | 48,01 4919 5047 | 51,85
7 0,9 4234 43,06 43,83 4463 4548 46,38 47,34 48,35 4944 | 50,60 | 51,85 53,20 | 54,66
8 0,6 51,85 52,74 53,67 54,66 55,70 56,80 57,98 59,22 60,55 | 6198 | 63,51 65,16 | 6694
9 0,36 66,94 68,09 69,29 70,57 7191 7333 7485 76,46 78,17 | 80,01 81,99 84,12 | 8642
10 0,32 71,00 72,22 73,50 7485 76,27 77,78 79,39 81,09 8292 | 84,87 | 8696 89,22 | 91,67
11 0,18 94,67 96,29 98,00 99,79 101,70 103,71 10585 | 10812 | 11055 | 113,16 | 1160 | 11896 | 12222
12 0,16 10042 10213 10394 10585 10786 110,00 11227 | 11468 | 11726 | 12002 | 1230 | 126,18 | 12964
13 0,068 15403 156,66 15944 16236 16546 168,73 17221 | 17592 | 17987 | 184,10 | 18865 | 19355 | 19885
14 0,04 2008316/ 204,2649|207,8805| 211,6951 21573 220 2245366|229,.366|234,521| 240,04 | 245967| 252357 | 25927
PacyeTHasa Tabnuua ansa oTpe3Horo pesectuBHoro kabensa Celhit mapku PS VDc UV 3awuTon (o1 1 oo 30 B1/m)
OnuHa kabensa npu Bt/m
ConpoTuBneHue,
Ne | COMPETIET 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21| 20 | 19 | 18
1 2x7 11 1092 11,11 11,32 11,53 11,76 12,00 | 12,26 | 1254 | 1283 | 1315 | 1349 | 13,86
2 2x1 29 28,89 2940 2994 30,51 31,11 31,75 3244 3317 | 3395 | 34,79 3569 | 36,67
3 2x032 51 51,07 51,97 5292 5393 55,00 56,13 57,34 58,63 | 60,01 61,49 63,09 | 64382
PacyeTHasa Tabnuua ansa otpe3Horo pesectuBHoro kabensa Celhit mapku PV (o1 1 no 15 B1/m)
OnuHa kabensa npu Bt/m
Conpo eHue,
Ne| PO 15 | 14 | 13 | 12 11 10 9 8 | 7| 6| 5 | 4|3
1 7 2147 2222 23,06 24,00 25,07 26,30 27,72 2940 3143 | 3395 | 3719 41,58 | 48,01
2 2,6 35,23 36,46 3784 39,39 4114 4315 4548 48,24 51,57 | 55,70 | 61,02 68,22 | 78,77
3 0,46 83,75 86,69 89,96 93,64 97,80 102,58 10812 | 11468 | 12260 | 13242 | 14506 | 162,19 | 187,28
4 0,16 14201 14699 15254 158,77 1658 17393 18333 | 19445 | 20788 | 22454 | 24597 | 27500 | 31754
5 0,068 21783 22548 23399 24354 2544 266,79 28122 | 29828 | 31887 | 34442 | 37730 | 42183 | 487,09
BHumaHue! Benu4yuHbl OnuH yka3aHHble Onsi KpaliHuX HOMUHas08 Mo20HHbIX MouwyHocmel
(30 Bm/m 0ns PS V,PS VD u 15 Bm/m dnsi PV) ssensiromcsi MakcuMasibHO 803MOXKHbLIMU 01151 KaXk0o20 euda kabesist
PacyeTHasa Tabnuua ansa oTrpe3Horo pesectuBHoro kabensa Celhit mapku PS VDc UV 3awuTon (o1 1 go 35 B1/m)
OnvHa kabens npn BT1/m
ConpotuBneHue,
Ne pOM/M 35 34 33 32 31 30 29 28 27 | 26 | 25 24 | 23 22 21 20
1 [18 (2x9,00) 877 | 889 | 903 | 917 | 931 947 | 963 | 980 | 998 | 10,17 [ 1037 | 1058 | 1081 [ 11,06 [ 11,32 | 1160
2 0,08(2X01)4) 13148 | 13339 | 13540 | 13750 139,70 14201 | 14444 | 14699 | 14969 | 15254 | 15556 | 158,77 | 162,19 | 16583 | 169,73 | 17393
310,04 18593 | 18865 | 19149 | 19445 19757 20083 | 20426 | 207388 | 211,70 | 215,73 | 220,00 | 22454 | 22937 | 23452 | 240,04 | 24597
410,18 87,65 8893 90,27 91,67 93,13 94,67 96,29 98,00 | 99,79 | 101,70 103,71 | 10585 | 108,12 | 11055 | 113,16 | 11595
510,36 61,98 62,88 63,83 64,82 65,86 66,94 68,09 69,29 | 7057 | 7191 | 7333 | 7485 | 7646 | 7847 | 80,01 | 8199
6 10,6 48,01 48,71 4944 50,21 51,01 51,85 52,74 53,67 | 54,66 | 55,70 | 56,80 | 5798 | 59,22 | 60,55 | 6198 | 63,51
71,2 (2x0,60) 3395 3444 3496 35,50 36,07 36,67 37,29 3795 | 3865 | 39,39 | 40,17 | 4099 | 4188 | 4282 | 4383 | 4491
8 [2,7 (2X1,35) 2263 2296 2331 2367 24,05 2444 2486 2530 | 25,77 | 26,26 | 26,78 | 2733 | 2792 | 2854 | 2922 | 2994
9 16,4 (2X3,20) 14,70 1491 15,14 1537 15,62 15,88 16,15 1643 | 16,74 | 1705 | 1739 | 17,75 | 18,13 | 1854 | 1898 | 1945

Tabnuua orpaHM4YyeHUs No ANuHe camoperyn

HaumeHoBaHve kabens

MakcumanbHas anuHa kabens

T18 65 ™
FT 33 55 m
RGS 2 65 ™
RGS Power 55 m

upyrowmxcs kabenen.
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camoperynupyowuxcs Kabenei.

17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 | 9 8 | 7 6 5 | 4 3 2 | 1
17,79 18,33 18,93 19,60 20,34 2117 22,11 23,19 2444 2593 27,72 2994 | 32,80 36,67 | 42,34 5185 | 73,33
2017 20,79 2147 2222 23,06 24,00 25,07 26,30 27,72 2940 3143 | 3395 | 37,19 | 4158 | 48,01 58,80 | 83,15
29,83 30,75 31,75 3287 34,11 35,50 37,08 38,89 40,99 4348 | 4648 | 50,21 55,00 6149 | 71,00 | 86,96 | 12298
33,09 3411 35,23 36,46 3784 39,39 4114 | 4315 | 4548 4824 | 5157 | 55,70 | 61,02 68,222 | 78,77 | 9648 | 13644
4592 4734 | 48,89 50,60 52,52 54,66 57,09 59,88 63,12 6694 | 7157 | 77,30 | 84,68 9467 | 10932 | 13389 | 18935
53,36 55,00 56,80 58,80 61,02 63,51 66,33 69,57 7333 77,78 83,15 | 89,81 98,39 | 110,00 | 127,02 | 15556 | 220,00
56,24 57,98 59,88 61,98 64,32 66,94 69,92 73,33 77,30 81,99 87,65 | 94,67 | 103,71 | 11595 | 13389 | 16398 | 23190
68,88 71,00 7333 7591 78,77 81,99 85,63 89,81 94,67 | 10042 | 10735 | 11595 | 127,02 | 142,01 | 16398 | 20083 | 284,02
88,93 91,67 94,67 98,00 | 101,70 | 10585 | 11055 | 11595 | 12222 | 12964 | 13859 | 14969 | 16398 | 18333 | 211,70 | 259,27 | 366,67
94,32 97,23 | 10042 | 10394 | 10786 | 11227 | 11726 | 12298 | 12964 | 13750 | 14699 | 158,77 | 17393 | 19445 | 22454 | 275,00 | 38891
12577 | 12964 | 13389 | 13859 | 14382 | 14969 | 15635 | 16398 | 17285 | 18333 | 19599 | 211,70 | 23190 | 25927 | 29938 | 366,67 | 518,54
13339 | 13750 | 14201 | 14699 | 15254 | 158,77 | 16583 | 17393 | 183,33 | 19445 | 20788 | 22454 | 24597 | 275,00 | 317,54 | 38891 | 550,00
20462 | 21092 | 21783 | 22548 | 23399 | 24354 | 25437 | 266,79 | 281,22 | 29828 | 31887 | 34442 | 37730 | 42183 | 487,09 | 596,56 | 843,66
266,789| 275 |284,019|293987|305085|317,543|331,662|347,851|366,667|388909(415,761/449,073|491935| 550 |635085/777817| 1100
17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 | 9 8 | 7 6 5 | 4 3 2 | 1
14,26 14,70 1518 15,71 16,31 16,97 17,73 18,59 19,60 20,79 | 22,22 | 24,00 | 26,30 | 29,40 | 3395 | 4158 | 58,80
37,73 38,89 4017 41,58 4315 4491 46,90 49,19 51,85 55,00 58,80 | 63,51 69,57 | 77,78 | 89,81 | 110,00 | 15556
66,70 68,75 71,00 73,50 76,27 79,39 82,92 86,96 91,67 97,23 | 10394 | 11227 | 122,98 | 13750 | 158,77 | 19445 | 275,00
2 1

58,80 83,15

9648 | 13644

22937 | 32437

38891 | 550,00

596,56 | 843,66

19 | 18 |17 |16 | 15 | 14 [ 13 |12 (11 |10 | 9 | 8 | 7 | 6 | 5 4 3 2 1
1190 | 1222 | 1258 | 1296 | 1339 | 1386 | 1438 | 1497 | 1563 | 1640 | 17,28 | 18,33 | 19,60 | 2117 | 23,19 2593 2994 36,67 51,85
17844 | 18333 | 18865 | 19445 | 20083 | 207,88 | 215,73 | 22454 | 23452 | 24597 | 25927 | 275,00 | 29399 | 317,54 | 34785 | 38891 | 44907 | 55000 77782
25236 | 25927 | 266,79 | 275,00 | 284,02 | 293,99 | 30509 | 31754 | 33166 | 347385 | 366,67 | 38891 | 415,76 | 44907 | 49193 | 550,00 | 63509 | 77782 | 110000
11896 | 12222 | 12577 | 12964 | 13389 | 13859 | 14382 | 14969 | 156,35 | 163,98 | 17285 | 183,33 | 19599 | 211,70| 23190 | 25927 | 29938 | 366,67 518,54
8412 | 8642 | 8893 | 91,67 | 9467 | 98,00 | 101,70 | 10585 | 11055 | 11595 | 12222 | 129,64 | 138,59 | 149,69| 16398 | 18333 | 211,70 | 25927 366,67
6516 | 6694 | 6888 | 71,00 | 7333 | 7591 | 78,77 | 8199 | 8563 | 89,81 | 94,67 | 10042 | 10735| 11595| 12702 | 14201 | 16398 | 20083 28402
46,07 | 4734 | 48,71 | 50,21 | 51,85 | 53,67 | 5570 | 5798 | 60,55 | 63,51 | 66,94 | 71,00 | 7591 | 8199 | 8981 10042 | 11595 | 14201 20083
30,72 | 3156 | 3247 | 3347 | 3457 | 3578 | 37,13 | 38,65 | 40,37 | 42,34 | 4463 | 47,34 | 50,60 | 54,66 | 59,88 66,94 7730 9467 13389
19,95 | 20,50 | 21,09 | 21,74 | 2245 | 2324 | 2412 | 2510 | 26,22 | 27,50 | 2899 | 30,75 | 32,87 | 3550 | 38,389 4348 50,21 6149 86,96
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MoHTaxHblie Knrncbi

Habop MOHTaXHbIX NPUHaAIEXHOCTEN

PesauHoBasi pe3uHoBas ieHTa 4715 BOGOCTOKa

Metannn4eckunii Tpoc

Komninekt GMK-Rake

Mpunoxenue 8. CVI.I.IBGTBVIOI.I.II/IB aKceccyapbl U BUAbI Kpenexa

MoHTa)KHble NPUHaANEXHOCTM.
[ns 6onee NpocToro 1 6bICTPOro MOHTaXxa crneunanbHo paspabdo-
TaHbl MOHTaXHble MPUHAANEXHOCTU W akceccyapsl.

a5

. 25

L

33,5

35

10

3BeHO uenu

HdepxaTtenb Kabens

dukcartop Kabens B

Xenob6e

Pe3nHoBas neHrta
AN BOAOCTOKa

Knen
Knew OnucaHue LiBet Bpems Hano- Bpewms WNHcTpymeHT
KeHus 3acTbiBaHUS | HanoXXeHus
PL-400 Hewitpans- Cepbliii 20 MUHYT 48 yacoB MucTtoner
HbIV Knen Ha
CUJTMKOHO-
BOW OCHOBE

PekomeHngyeTcs ucnonb3oBatb knen PL-400 gnsa crtaHpapTHbIX

TUNOB KPOBNU. XapaKTepUCTUKM:
CocrTas:

erMHMVIOpFaHMHeCKOG coegunHeHue C

HENTpasnbHbIM YCTPaHEHWEM AeEKTOB.

LigeT: Cepbin.
Bpewms yctaHoBKKM: 20 MUHYT.
Bpems dmkcaummn: 48 yacos.
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