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Kpatkoe cogep)XaHue

Paspgen 1 |KpaTkoe cogepskaHue Crpannua Cat23-2-1-172 Cc1-C2
HemHoro ncropum Crpanuua Cat23-2-2-1"8 C1-C8
Pasgen 2
KpaTkoe cogeprkaHue pasgena «TexHnyeckas MHGopmaLma» C9-C11
Crpanuuya Cat23-2-2-9~11
TexHuuyeckasa nHGopmaLma CrpaHuua Cat23-2-2-12~82 C12-C82
Paspen 3 | CnucoK apTuKynos CrpaHuua Cat23-2-3-1~4 C1-c4
CTaHpapTHbIE HarpeBaTeNnn }XUAKOCTU Crpanuua Cat23-2-4-1~26
Harpesatenn guametpom 70 mm,
3SU107 | \ake. 1 x 3 kBT (20 Br/em?) 1 x 1.5
Harpesatenun guametpom 70 mm,
5UL13 Makc. 1 x 3 KBT (10 Bt/cm?) 1 x 1,5
Harpesatenun gnametpom 76 mm,
3SU23L | \ake. 3 x 2,5 KBT (10 Br/cm?) 3 x 1,
Harpesatenun guametpom 76 mm,
9SUB31 |cnupanbHble TpybYaTble HarpesaTe,
Makc. 3 x 3,2 KBT (10 BT/cm?) 3 x 1,
Pasgen 4

Harpesatenn guametrpom 80 mm,
3SU33L | \ake. 3 x 2,5 KB (10 Br/cm?) 1,25 K

Harpesatenn gnametpom 80 mm,
9SUC31 |cnupanbHble TpybyaTble Harpesate
Makc. 3 x 3,4 kBT (10 Bt/cm?) 3 x 1,

Harpesatenn guametpom 88 mm,

el Makc. 3 x 2,5 KBT (10 BT/cm?) 3 x 1,

Harpesatenun guametpom 88 mm,
9SUD31 |cnupanbHble HarpesaTenu.
Makc. 3 x 3,8 KBT (10 BT/cm?) 3 x 1,

Cat23-2-1-1



KpatKkoe cogepikaHue

o

9SU531

Harpesatenu anametpom 125 mm, ganHon 313 mm.
Makc. 3 x 3 kBT (10 B1/cm?), 3 x 1,5 KBT (5 Bt/cm?).

C17-C18

Harpesatenu anametpom 100 mm, ganHom 313 mm,

9SUE31 |cnupanbHbie Harpesatenu

Makc. 3 x 4,3 kBT (10 Bt/cm?) 3 x 2,15 KBT (5 BT/cm?)

C19-C20

Pasgen 4

HarpeBatenu gnameTtpom 125 mm, annHon 313 mm,

9SU631 | Makc. 3 x 4 KBT+3 x 2 KBT (10 Bt/cm?), 3 x 2 KBT+3 x 1 KBT

(5 Bt/cm?)

C21-C22

HarpeBatenu gunameTtpom 125 mm, annHon 313 mm,

9SU731 | Makc. 3 x 4 KBT+3 x 2 KBT (10 Bt/cm?), 3 x 2 KBT+3 x 1 KBT

(5 Bt/cm?)

C23-C24

HarpeBatenu gunametpom 140 mm, aanHon 313 mm, €

9SU831 | TpybuaTbiM TENN00OMEHHUKOM

Makc. 3 x 3 kBT (10 B1/cm?), 3 x 1,5 KBT (5 B1/cm?)

C25-C26

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

[ononHutenbHble BO3MOXHOCTU U BCNOMOraTe/ibHble NpucnocobneHus CrpaHuua Cat23-2-5-1~16 C1-C16

R 8 [JononHutenbHble BOSMOXXHOCTU PErY/IMPOBKU TEMMNepaTypbl U

8 - » obecneyeHus 6e3onacHOM TemnepaTypbl
—

- MNpenBapuTeNbHO YCTaHOBAEHHbIE AUCKOBbIE TEPMOCTAThI C3-C6

K. ) MpepBapuUTENbHO YCTAaHOBEHHbIM TENN0BOW BbiKAtoYaTenb (TCO)

o BaKyyMHble 1 KanuANApHble TEPMOCTaTbl C py4HbIM cbpocom
U3mepeHue noTtoka

Pene notoka C7-C11

[JononHnMTeNnbHO yCTaHaBIMBaEMble KOMMAEKTbI A1A pesie NOTOKa

Pasgen 5
JononHutenbHbie BO3MOXKHOCTU obecneyeHns 6e3onacHocTU
rMapaBaUYEcKo cucTembl
Py4Hble M aBTOMaTUYECKME BO3LYXOOTBOAUNKMN (BEHTUNALMOHHbIE C12
oTBepcTUA)
Pa3rpy3o4Hble KnanaHbl
JononHutenbHble BOSMOXXHOCTU A/1A pe3epByapoB
Jlanbl ¥ XoMyTbl ANA KPENJEHUA LWAAHTOB
MpoBoaa HarpeBaTe/ibHbIX 3/IEMEHTOB C13-C14
Py6aluku c neHousonaumen
Pyb6aluKku, MOKpbITbie MeHoM30AALMEN
A : 9TU NPOAYKTbI He Npon3BoasaTca KomnaHuel Ultimheat
O6HoBneHo 2025/03/21
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TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,a,BapMTeanoﬁ KOHCYy/1bTauumn

HemHoro ncropum

LIMpKyNaLUMOHHbIE U eMKOCTHbIEe BOAOHArpesaTenu.

B 62 r. H. 3. pumckuii dmunocod CeHeka B cBoei KHUre «MccnegoBaHua o npupoge» (Questiones Naturales), kHura lll,
TaK OMNUCbIBAET LIUPKYNALMOHHbIE BOAOHArpeBaTeun, UCNOb30BaBLUMECS B TO BPeMs B Pume:

«Befb Mbl camu feflaem cocyabl CO 3MEEBUKAMU, MUINAPUM 1A HarpeBaHUA BOAbl B 6aHAX U MHOXKECTBO ApYrux
BeLLel; Mbl BCTPaMBaeM B HUX TOHEHbKME MefHble TPyOOUKM, onycKatowmecs no cnmpanu, YTobbl BOAA TEKMA BOKPYT
OZHOFO W TOTO e OFHA JOCTAaTOYHO AJIMHHbIM NyTeM, YTOObl HAarpPeTbCA; BXOAUT OHA B TPYHOUKY XONOAHOM, BbITEKAET
ropsayen».

HarpeBaTtenu gns BaHHbIX KOMHAT, OCHaLLEHHbIE pe3epByapamu A/ HAKONAEHUA TENION BOAbI, BNYCKHbIMM TPy6ammn AN8 XON04HOM BOAbI U
BbINYCKHbIMM TpyH6amm ans ropsyei, 6biam 3BeCTHbI U UCNOABb30BANAWCH B MTanuu elle B 4peBHEPUMCKUE BpeMeHa.

Ha pucyHKe Bblile: BEPTUKa/IbHbIN Y TOPU30HTabHbIN pa3pes ropsyein 6aHu PUMCKOM BUAAbI B T. lloMnew, rae MCnonb3yeTcsa NPUHLMUN
TepmocudoHa ¢ AByma pesepsyapamu A n A’, nogatowmm Bogy B BaHHy D no Tpybe d. (Voyage pittoresque ou Description das royaumes de
Naples u de Sidle, par I'abbé de Saint-Non (1781), Tom 2).

MoaobHble LMPKYAALMOHHbIE BOAOHArpPeBaTENM B MEPBOM BEKE HALLEMN 3pbl ONMUCLIBAET PUMCKUA apPXUTEKTOP
BuTpyBuiA. HecmoTps Ha To, YTO UTaNbAHCKUIM apxmutekTop MNMannaano B 1556 r. nepesen Tpyabl BUtpysua n cHabaun
NX COOTBETCTBYIOLMMM KOMMEHTAPUAMM, 3T CUCTEMA MUCYE3/1a BMECTE C PUMCKOM UmBuUAn3aumen. imwe B 1777 r.
dpaHLUy3CcKUit HKeHep HKaH CMmoH BoOHHeMaH NOBTOPHO MCMOJ/Ib30Ba/1 U YCOBEPLLEHCTBOBA TEPMOCUGDOH AN
Harpesa BOAbl MyTEM €€ LMPKYAALUM B KOTNe M Tpybax. CHauyana Takas cMctema UCMNonb3oBanach Ans oborpesa
pacTeHui B boTaHMuyeckom caay MapuKa, a 3aTem a5 oTonaeHus 6onblion nTuuedepmbl B6aM3K . HaHTep C
TOYHOW PerynpoBKon TemnepaTypbl. M Bce Ke KoHLenuusa LMPKYAAaLMKU BOoAbl B pagMaTopax 3a CYeT pasHuLbl B
NAOTHOCTM ropsAYen U XONOLHOM BOAbI OCTaBasnachk pakTUYECKM HEM3BECTHOM Ha MPOTAMKEHMUM NOYTU COPOKa /EeT.
Mapku3s ge LLlabaHH, ppaHLy3CKNIM SMUTPAHT, MPOXKMBABLLMIA B AHI/IMK, CKONUpOoBaa paboty boHHemaHa n B 1815 .
YCOBEPLUEHCTBOBAJI 3Ty CUCTEMY, YTODObI OTan/IMBaTb KBAPTUPbI COCOOOM, KOTOPbIM NO3¥Ke CTa/l U3BECTEH, KaK
«BOAAHOE LIeHTpanbHOe oTonaeHue». NMonas ob6patHo Bo ®paHumio B 1831 r., 3TOT cnocob obpen nonynspHOCTb BO
BTOpPOM nonosuHe XIX BeKa.

1777 rop,. Oborpes nTmLedepmbl C MOMOLLbIO KOTNa U TepMmocudoHa, ceTb TPyHOONpoBoaos, co3gaHHas aHom CumoHOM BoHHEMaHOM
(80oKYMeHT, xpaHawumiica B my3ee Ultimheat)

A

1820 roa;: HarpeB BaHH TaKkKe 6bl1 O4HUM M3 KOYEBbLIX HANPaB/EHU UCCNea0BaHMIA TOro BpemeHu. MNapuxkaHuH M. buse nsobpen BaHHy ¢
Harpesom yepes TepmocrdoH (nateHT INPI), NOYTU MOAEHTUYHYIO TEXHONOTUAM APEBHUX PUMAAH. [NA Harpesa KOTaa MCNONb30BaCA Yrob,
KOTOPbIV B Te rogbl CTa/ LWMPOKO NpUMeEHATbCA B Mapuike.

1896 roa: focnogmH MopeHo B MNMapuke pa3paboTan NPOTOYHbIN BoAOHarpeBaTe/b C 3MeeBMKOBbIM
TENN00OMEHHMKOM Ha ra30BOM ropesike, aHaNoTMYHbIN MOAENAM NoA, Ha3BaHMEM «HarpesaTeNn ¢ KanuaaapHbIMU
TpybKaMmn», HO BNepBble OCHALLLEHHbI aBTOMATUYECKMM KNaMaHOM, KOTOPbIA aKTUBMPOBA W OTKAOYAN FOPEKy npu
06OHapy»XeHWM NOToKa BOAbI.»
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HemHoro ncropum

Ty Z, Py, 22,

B 1889 r. AsHuen Cmut n3 r. CeHT-Jlync (wtat Muccypu, CLLUA) nogaeTt naTeHT Ha 3N1eKTPUYECKMIA TUTaH. Harpes BoAbl B 3TOM YCTaHOBKe
obecneymBanca 3a CYET UCMO/Ib30BAHMA MIATUHOBOIO MPOBOAA, MOMELLEHHOIO BHYTPb CTEK/IAHHOM KONObI, yCTAHOB/IEHHOM MO, 3aLLMTHbIM
Kynonom. (MateHT CLUA 411 737.) MaTeHT TaK M ocTanca HEBOCTPebOBaHHbIM, HO, HECMOTPA Ha 3TO, Er0 MOXHO CYMUTaTb NpapoaUTenem
3N1eKTPpUYeCKnUX BogoHarpeBaTtesnen.

Mepnog 1890—1900 rr. o03HameHoBas1cA 60/IbLLIMM KOIMYECTBOM M306pETEHWNIM, HaLLe/IeHHbIX HA UCMNO/Ib30BaHMe
3NEKTPO3HEPIMM ANA Harpesa BoAbl M 06orpesa 4OMOB. Ha NpoTAXKEeHMM KOPOTKOro Neproaa BpemMeHu 6blin NogaHbl
COTHM MaTeHTOB, 601bWNHCTBO M3 HMX B CLLIA, KOTOpbIe CTa/IM OCHOBOMO/IAraloWwmMmMmM A8 PA3BUTUA TEXHONOTUI
pacnpegeneHuns sneKTposHeprum Ansa 6bIToBbIX HYXKA,. Ho B EBpone Toro BpemeHu Takoi Bug, aHeprum 611 o4eHb
O0POroCToALMM, @ TEXHONOTMU pacnpeaeneHunsa 31eKTPOIHEePrum NpUMeHAINCb CNoPaaUYecKn U OrpaHUYNBaANUCD
HyXXAamu ocselleHnA. [lonroe Bpema eANHCTBEHHbIMW CPeACTBaMM Harpesa BOAbl OCTaBa/IMCb ApPeBECUHa, Yronb, ras
N KepocuH. B nepmog mexay 1890—1892 rr. npeslecTBEHHNUKAMM 3TOM TeEXHONOrMK B EBpone ABASAINCH: KOMMAHUSA
Crompton (AHrnus), nsobpertatens u npegnpuHumatens ®pugpux Bunbrenom LUnHanep-AkeHHu (LUsenuapus) n
KomnaHua Henriot and Lebrasseur (®paHuus). B To Bpems eaMHCTBEHHbIMM 3/1EKTPUYECKMMM BOLOHArpeBaTe/IbHbIMU
npubopamm 661N YaNHUKMN.

1891 rog, MparkaaHuH LWeenuapum Gpuapux Bunbrenom LUnHanep-AKeHHM, NpoxKuBatoLWwmii B 1. KeHHenbbax (ABCTpo-BeHrpus), M3rotaBiMBaeT
nepBble MOrpy»KHble HarpeBaTen ANs pe3epByapoB NoAorpesa BoAbl (MaTteHTbl ABCTpo-BeHrepckoi nmnepumn Ne 37527 n Ne 13680 ot
22 aerycta 1891 r.). AHanornyHble NaTeHTbl byayT nonyyeHsl B LUBeluapun, benbrum, ®paHuum, Utanum, Aurnm n CLUA.
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1900 rog,. Mo Bcelt BUAUMOCTM, NEePBbIM 3/IEKTPUYECKUM KOTIOM 6bI/IO YCTPOMCTBO POCCUIICKOTO MHKEHepa YrpumoBa, NpeacTaBneHHoe

Ha BcemupHoli BbicTaBke. OH Ha3Ban ero «Calorifacteur électrique» (SnekTpuyeckunin pagmatop). YCTpoicTBo paboTasio 3a cHeT co34aHuA
3NEKTPUYECKON Ayrn MeXAy ABYMA 3NEKTPOAAMU U MPUMEHANOCH, B YHaCTHOCTU, ANA NPOM3BOACTBA Napa. B 1923 r. wBeiuapckas KomnaHus
Oerlikon Hauana NPOM3BOACTBO aHANOTUYHbIX 3/IEKTPUYECKUX KOT/I0B, Ha3BaHHbIX 3/IEKTPOAHbIMM OTOMUTENbHBIMK KOTA1amu «Revel». 310
TEXHUYECKOoe peLueHne A1 MPOM3BOACTBA Napa M ropsaYyelt BoAbl BCE eLle UCMO/Ib3YeTCA HEKOTOPbIMU KOMMaHWUAMM, B OCHOBHOM /11 KOT/I0B
60/1bLLOI MOLLHOCTH.

fopadyas Boaa B ocobHAKax Havyana XX BeKa NpucyTCTBOBaa, Kak NpaBu/o, 61aroaapa MCNob30BaHWUIO YyrYHHOTO
TennoobmeHHMKa, KOTOPbIN HasbiBanca «bouilleur» (koTen) n pacnonarasncsa B Tonke neyn. baarogaps TepmocudoHy
TaKoW KoTe/l NogaBas BOAy B PACMo/IOXKEHHbIN Bbllle 60AbLION TEN/IOU30MPOBaHHbIN pe3epByap — NpPeaokK
HaWnX eMKOCTHbIX BO,LI,OHaI'peBaTel'IEﬁ n npeaBeCTHUK HbIHEWHUX CUCTEM, HAa3blBaEeMbIX REG (BO3O6HOBI’IF|EMbIl7I
NCTOYHUK 3Hep|'l4|/|). B HepBOVI nosioBMHe XX CTO/IETUA 3Ta CUCTEMA NMPUCYTCTBOBAJ1a B KaTa/10orax npakTn4eCkn BCcex
npousBoanTenen nevei. AHasIorMYHbIe TEMNI00OMEHHMKM YCTaHABANBANIMCh B KOT/IaX LLEEHTPA/IbHOTO OTOMJIEHUS C
NpPO13BO/ACTBOM ropsyeit Bobl.
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HemHoro ncropum &

INSTALLATION D'UNE SALLE DE BAINS

1894 roa. BaHHaa KOMHaTa ¢ nogayen ropayen TennoobmeHHUK «Bouilleur»,
BOAb! OT Neyu, ocHalueHHoM «Bouilleur» (KaTtanor YCTaHOBEHHbIN BHYTPY neuu (Katanor
KomnaHuu Chappée, myseii Ultimheat) .
KomnaHum Ets Demoulin, r. ®apcuH, 1932 T,
myseit Ultimheat)
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despanb 1905 r. MpaskaaHuH CLUA Wnan Carep nogan B 1913 r. cneuunanumctbl KomnaHui Ets Grouvelle

33ABKY Ha NATEHT Ha MPOTOYHbI 3NEKTPUYECKUI 1 Arquembourg B Mapuke paspaboTanu
BOJOHarpeBsaTesib nepBbIii ra30Bbli EMKOCTHbIN BOAOHarpeBaTesb,
OCHALLEHHbIV PerynaTopom TemnepaTypbl,
«Marseillais»

1915 roa. MNoKa octanbHasa EBpona HaxoAMTCA B COCTOAHWM BOMHbI, B LLIBeiLapum nponsBoanTcs gellesas
3N1EKTPO3HEPIMA C MOMOLLBIO FTMAPO3NEKTPOCTAHLLUIN N NOABASAIOTCA NEPBbIE 3EKTPUYECKNE EMKOCTHbIE
BOAOHarpeBaTesnIn, KOTopble onucaHbl B XypHasne «Civil Engineering» (uanwHo-rpaxkaaHcKoe CTPOUTEIbCTBO)
(22 mas 1915 r.).

«Mcnonb3oBaHMe 3/1eKTPMYECTBA B Ka4ecTBe MCTOYHMKA Tenaa A8 NPUroTOBAeHUA MUK MMeeT 06bIKHOBEHMe
pacnpocTpaHATLCA BE34e, FAe eCTb BO3MOMKHOCTb A0BOJIbHO AeLleBO NPOU3BOAMUTL SNEKTPO3HEpPrUIo... M. PUHIBanba,
OVPEKTOP aneKTpocTaHuui LleHTpanbHoi LLBenuapum B . JllouepH, npmbbin Ha obuiee cobpaHue «LLBeluapckoro
obuiecTBa Mo UCNONb30BaHUIO BOAOMNAA0BY», OYEHb UHTEPECHYIO KOHGEPEHLINIO, MOCBALLEHHYH UCNOIb30BaHUIO
3/1EKTPUYECTBA ANA NPUTOTOBAEHUA NULLM U 060rpeBa NomMelLeHU... KomnaHua, KOTOPOoK ynpaBAsAeT AOKAAAUNK,
06CNY>KMBAET HECKO/IbKO PaioHOB, FAe NUCMOo/b3yeTcA 60/bLIOE KONMUYECTBO INEKTPUYECKUX KYXOHHbIX YCTPOMCTB,
YTO AaeT OCHOBAHMA AenaTb Cepbe3Hble 3aABAeHUS... ... YcTpoicTo, paboTatoLiee No NPUHLUMY aKKYMyAMpoBaHUA
Tenna, NnpeacTaBaseT coboi pesepByap 414 ropsayelt Boapl. Takue M3genus, B YaCTHOCTU, EMKOCTbio 15—30 nTpos,
Nno/ib3ytoTcA 60/bLLON MONYAAPHOCTLIO Y HaceneHuA. Annapat npeacraBaseT coboi LMAMHAP U3 TONCTONUCTOBOTO
METa/I/1a, CHAPY>KN KOTOPOro HaxoAmUTCA Ierko3ameHsieMblii HarpeBaTesib CONPOTUBEHUS; BCA KOHCTPYKLIMA NMOKPbITA
C/I0eM M30MALUMN.

YcTpolicTBO NOAKAOYEHO K BogonpoBoay. Houbto Boaa HarpeBaeTcs, 3aTpaymMBaeMas MOLLHOCTb Kosiebnetca ot 160 Ao
200 BT. ABTOMaTUYECKMI NepeKtoYaTeib CHUMNKAET noTpebasemyto moutHocTb 4o 50 naum 70 BT, yero 4ocTaTouHO Ans
KOMMEHcaL MK NoTepb, Koraa Boda Aocturaet Temnepatypbl 80—90 rpaaycoB. Takoe YCTPOMCTBO MOMKHO MOAKAOYNTb
K ntobomy Tpybonposoay.

[MocKoNbKy OHO pa6OTGET B OCHOBHOM HOYblO, PACXOA 3/IEKTPO3HEPINN Y4YUTbIBAETCA MO OYEHDb HU3KOM LueHe (5 LEHTOB
3a KMJ'IOBaTT-‘-IaC). yCTpOf/'ICTBO MCNOJIb3YET TOT e CHETYUK, YTO L OoCBeLlueHne, KOTOprl\;1 PETNCTPUPYET TOJIbKO
onpeaeneHHyr 4actb 3/1IEKTPO3HEPTUN, I'IOTpBGI'IFIEMyIO ANnAa Harpesa BOA4bI.

BblN0 yCTaHOBAEHO, YTO 3a 24 Yyaca 3TW YCTPOMCTBA NOTPE6AAIOT MaKCMMaibHYH MOLLIHOCTb B TedyeHue 16—18 yacos».
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B 1917 r., 6narogaps onncaHHbIM Bbllle BO3MOKHOCTAM LUBEMLLAPCKOTO PblHKA, MHMKEHEepP Cmeu, 3ayTep

n3 LLsenuapumn, Kotopsbii B 1910 r. pazpaboTan cuctemy 6bITOBbIX 3N1EKTPONPUOOPOB C aBTOMATUYECKUM
nepeKkaoyaTenem Ana UCnoab30BaHMA HOYHOIO Tapuda, M306pen INEeKTPUYECKNI EMKOCTHbIM BOAOHarpeBsaTe b Nog
Ha3BaHMem «Cumulus». Mo3Ke 3To C/I0BO BOLLJIO BO PPAHLY3CKUI A3bIK U CTAJI0 UCMO/1b30BaTbCA NMPUMEHUTENIbHO
KO BCEM 3/IEKTPUYECKMM EMKOCTHbIM BOoAOHarpesatenam. Ero npoaa*ku Havanmncb Bo PpaHummn B 1922 r., Koraa
3ayTep OTKpbIA cObCTBEHHYIO PpaHLy3CcKyto ¢abpuky B r. CeHT-/lyuc. B To Bpema Tepmoun30auma pe3epsyapos
OCYLLECTBAANACh C UCNONb30BaHMEM FpaHy/l, U3roTOB/IEHHbIX U3 KOPbl NPOBKOBOro AepeBa.

Kak ytBep:kpaaetca, B 1928 r. 3aytep npogan 6onee 15 000 Takmx M3gennin no scemy mupy. (JokymeHT ns myses
Ultimheat.)

B 1922 r. napurKcKkaa KomnaHua Presto paspabaTbiBaeT NPOTOUHbIA BOgOHArpeBaTes/ib, MOHTUPYEMbIM Ha KpaH
BOAOMPOBOAA, B KOTOPOM BOZa NOZ0rpeBaeTca 6e3 NnpMMeHeHUs HarpeBaTe/IbHbIX NMPOBOAOB, 33 CHET COBCTBEHHOM
NPOBOAMMOCTU. ITO TEXHUYECKOE peLleHMe, HeA0CTaTKOM KOTOPOro Oblia KpaliHAA YyBCTBUTENBHOCTb K KauecTBy
BOAbI, 4O CMX MOP UCMOAb3yeTcA ANA NPOU3BOACTBA Napa Ha YCTaHOBKaX A/1A yAaneHus 060eB M aHa/IOrMYHOM
obopyaosaHun. (JokymeHTbl U3 my3ses Ultimheat.)

C 1925 r. 31€KTPUYECTBO CTaHOBUTCA BCe 6osiee AOCTYMHbIM B BbITY, Y MO MEPE CHUMKEHWUA ero CTOMMOCTH LLIMPOKOE
pacnpocTpaHeHWe NoJy4atoT EMKOCTHbIE BOAOHArPEBATENN U 3NEKTPUYECKME HarpeBaTeNn Aa BaHHbI. Takue
npoussoauTenu, kak Lemercier u Etelec-Electrocumul, HauMHalOT NPOMU3BOACTBO 3TUX YCTPOICTB. MX Npumepy
cneaytoT Apyrue.

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
TOJIbKO /19 03HAKOM/IEHUA 1 MOTYT B6bITb M3MEHEHbI 6e3 npeaBapuUTeNbHOM KOHCYIbTal UK
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1924 ropg. MonyyatoT pacnpoCcTpaHeHMe 3NeKTPUYECKMe NPOTOYHbIE BOAOHArpeBaTenu, yctaHaBAnBaemMble Ha BOAONPOBOAHOM KpaHe.
MonynAapHOCTb 3aBOEBbLIBAIOT U3AE/IUA MapKu «Romor», nponssoanmble KomnaHuen Moerch and Roumet B Mapuike. Ux U3rotoBneHmem BnaoTb
80 1950-x IT. TakxKe byaeT 3aHMMaTbca KomnaHua Tubulec. (JokymeHTbl n3 myses Ultimheat.)

1928 rog. dneKTpo3HepreTUYeckme KoMnaHmM B BOCTOUYHbIX MPOBUHUMAX PpaHLMM YCTAaHABANBAOT cneymaibHble
LeHbl Ha 3/1IEKTPO3HEPIUIO CO CKMAKOM B HOYHOE BpeMsi. BOcrno/ib30BaBLLINCh 3TUM, BO/IbLLUMHCTBO NPOU3BOAUTENEN
BOAOHaFPEBaTeneVI HaKONUTENbHOIO TUMNa CTPOAT CBOU 3aBOAbl MMEHHO B 3TOM YacTn (DpaHLI,VIVI.

1928 rog,. IneKkTpuyeckuii BogoHarpesatenb «Electro-cumul», 1927 ropa,. YronbHO-3/1€KTPUYECKUIA BOAOHArpeBaTesb
BbIMycKaemMblit KomnaHuel Etelec (Etablissements électromécaniques) KomnaHum Etelec, ncnonb3ytowmii SHepruo 4Byx BUAOB,
n3 Ctpacbypra c 1925 r. Mpeacrasnset cobov o4HOTPYOHbIN C Tpy64aTbiM TEMNN00OMEHHUKOM BHYTPY pe3epsyapa-
HarpeBsaTe/ib C KEPaMMUYECKUM LUMINHAPOM, HAa KOTOPOI HaMOTaHb! Hakonutens. (Myseii Ultimheat.)
HarpeBaTesibHble NpoBoaa. Boga Harpesaetca npu 95°C. (Mysei
Ultimheat.)

CHAUFFE-EAU ELECTRIQUES
A ACCUMULATION
ELECTRO-CUMUL-ALS-THOM
DE 25 A 300 LITRES

Les apparedls ** ELECTRO-CUMU

constructic

LS-THOM " sant 1éputés pout le

alite s réservoirs, leu

Fig. 2

et surtout pos

Fig. 3 Fig. 4

1936 roa. Ha pbIHOK nocTynatoT TpybyaTble HarpeBaTe/ibHble 1932 roa. TpybyaTble HarpeBaTeNbHble 3/1eMEHTbI B
3/1eMeHTbl B 060/104Kax, HeAAaBHO M306peTEHHbIE obonoukax mapku «Calrod». (Mysei Ultimheat.)
B CLUA (Calrod-General Electric) u Lseuwnn (Baker).
KomnaHua Alsthom ncnonb3yeTt nx B CBOMX EMKOCTHbIX
BofoHarpeBatenax «Electro-cumumy». (JoKkymeHT 13 my3es
Ultimheat.)

lMo3Ke pe3epByapbl 419 XPAHEHUA ropsAYei BoAbl AU LMPKYAALMOHHbIE HarpesaTenn Ansa HeboablLMX 06beMOB
YKMOKOCTU HAaUMHAIOT M3roTaB/IMBaATb U3 Meau, a 6oee KpynHble MOAEAN — W3 OLLMHKOBAHHOM CTaiu. B HUX yacTo
C/IyYatoTCA YTEUKM BCNEACTBME KOPPO3MM, 0COBEHHO B CBApHbIX LUBAX, TaK KaK 3/IEKTPOXMMMYECKAn KOPPO3us eLle
HeZ0CTaTOYHO XOPOLLO U3yYeHa

1935 roga. PaccmaTtpmBaeTca ob6orpes TeMIOBbIX HACOCOB C MCMO/Ib30BAaHMEM HAaKOMUTENbHOTO pe3epByapa ropaYer
BOZbl, MPON3BOAMMOM 33 CHET UCMOb30BAHUA SNEKTPOIHEPTUM MO HU3KUM HOYHbBIM Tapudam: «KaxeTcs, 4To
NPUHUMN TENJIOBOTO HAcOCa, OYEHb NPUBAEKATEIbHbIM cam Mo cebe, He MOAYYUT LUMPOKOTo pacnpocTpaHeHus. OH
TpebyeT NpMMeHeHMA 40POrocToALLero, 06bI4HO AOCTAaTOYHO LYMHOIO 060pYyA0BaAHMA, @ TaKKe LWeneTUIbHOro
TEXHMYECKOTO 06CNYKMBaHUA. Kpome 3TOro, He06Xo0AMMbI TPOMO3AKME, KPYNMHOrabapuTHble Kopnyca ANA TaKUX
arperaToB, KaK Ten1006MeHHWK 1 UCNapuTeb, a MO NPUYMHE HU3KOM TEMNEPATYPbl UCMOb3yeMOM BOAbI EF0
MO>KHO NMPUMEHATb C BOAOHarpeBaTesieM UCKAKYUTE/IbHO B Yacbl HEMMKOBOW MOLLLHOCTM, M NPWU 3TOM 334e/CTBOBATb
AKKYMYNSTOP OYEHb BO/bLLOK EMKOCTH.

Ha coBpemMeHHOM YpOBHE pa3BUTUA TEXHUKM ero NPaKTUYeCcKoe MUCMo/ib30BaHWe NpeacTaBAseTca A40CTaTO4YHO
3aTpyaHuTenbHbim». (Bulletin de la société industrielle de I'Est, ntonb 1935 r.)
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10 okT6pAa 1939 r. 6611 ONY6AMKOBAH NaTeHT, NodaHHbIN B 1934 1. Pacceniom leimcom
Cneitepom, UHKeHepoM KomnaHum Owens Corning, Ha TEXHOIOTMYECKUIA NPoLEecc
NPOMBbILLIEHHOrO MPON3BOACTBA CTEK/IOBATLI. [TocTeneHHo, nocne 1945 r., npomssogutenm
€MKOCTHbIX BOAOHArpeBaTesiei 3aMeHAT Kopy NPOBKOBOro AepeBa Ha CTEK/I0BATY.

15 mas 1941 r. OppuH 3. AHApPYC, COTPYAHMK KomnaHum A.O. Smith Water Heaters Cy
(r. KnuBnena, wrart Oraiio, CLUA), npeanaraeT Mcnosib30BaTb B EMKOCTHOM BOZOHarpeBatene
pacxo4yemyto UMHKOBYHO LWANBY ANA CHUMKEHMUS SN1EKTPOXMMMUYECKON KOPPO3MM.

Mocne cepumn cTaTel, onybIMKOBaHHbIX B *KypHaiax « Tpyabl 3/1EKTPOXMMUYECKOTO 0BLLECTBaY,
Tom 90 (1946), cTp. 499—503 (Transactions of the Electrochemical Society, vol. 90 (1946),

pp. 499 to 503), u «Kopposua», Tom 1, Ne 2 (noHb, 1945), ctp. 67 (Corrosion, Vol. 1, No. 2
(June 1945), pages 67), npon3BoauTENV BOAOHarpeBaTenei chopMmnpoBann npeacTasieHme

0 pacxodyeMbix aHogax. B 1946 r. pacxoayemMblit MarHMeBbI aHOZ, B €0 HbIHELLHEM BUAE
6bln onucaH B nateHTe US2459 123A, npeabsBaeHHOM K permuctpaumm komnaHumen Cleveland
Heaters Company (r. KnmeneHa, wrat Oraiio, CLLIA) 1 onybankosaHHOM B siHBape 1949 .

B 1953 r. dppaHLy3cKan KomnaHua Lemercier Fréres cTaHeT nepsbiM NPeanpuaTrem,
MCMO/b3YIOLLIMM Pacxofyemble MarH1eBble aHoAbI Nog, Mapkol «Magnodium».

(1943 r. PeknamHoe oGbsABeHMe 1945—1950 rr. [MorpyKHble HarpeBaTenn ¢ UCNoNb30BaHMEM TPYOYaTbIX HarpeBaTeIbHbIX
SERATED) QUL COl el 3/1EMEHTOB B 060/104KaX CTa/IM 0BbIYHBIM ABAEHMEM nog Mapkamu «Métallurgie du Nickel
NCNo/1b30BaHUU CTEKNOBATHbI P g

B GLITOBOM TEXHUKE, My3eii (Métanic) Rubanox», «Tubalox», «Spyrox», «Baker», «Calrod». MHorve ¢ppaHuy3ckue
Ultimheaat.) NPOU3BOAMNTENN OCHALLLAIOT UMM CBOW BOAOHArpeBaTe u.
1946 roa. Komnanws Ero (r. Copr, ®paHums) npeanaraet BOLAOHArpeBaTe v C SMaMPOBAHHbIMM
pesepByapamu o6bemom 200 cm® BMECTO OLMHKOBaHHbIX, aPMMPOBaHHbIX UK METa//IN3NPOBaHHBIX pe3epByapos. Takas
3aMasb NpeacTaBaseT cobom TepMOOTBepmp,arom,ylom cmony 6aKkenMToBoro TMNa, yCToquByro K TEPMMUYECKOMY PACLLUMPEHUNIO
" pesepsyapa 6narop,apf-| CBOWMM 3/1aCTUYECKMM CBOMCTBAM, KOTOPAA 3alUMLLAET pe3epsyap oT
~ CHAUFFE- EAU ElE(TRm 3N1EKTPOXMMMYECKON KOPPO3MM 33 CHET INEKTPUYUECKOM M301ALMMU CTEHOK. (My3seli Ultimheat.)

i E 0> 1947 ropa,. LLiBeiuapckas komnaHusa Rutschi nsobpetaet becluymHbii Hacoc «Perfecta»
i
C MOKPbIM POTOPOM, KOTOPbI BMOC/EACTBUN CTaHET YHUMBEPCA/IbHbIM CTaHAAPTOM 419
LMPKYNALMOHHBIX HACOCOB CUCTEM LIEHTPA/IbHOTO OTOM/IEHUS.

[lo Toro BpeMeHu yCKopeHUe MoToKa BoApl, obecneynBatollee paboTy Hacoca 1 No3sonsioLiee
NCNONb30BaTb TPY6bl Manoro AMameTpa, OCyLLECTB/IAN0Ch CUCTEMAMM CHKATOro BO3AyXa

WM FOPOACKUMI MarmcTpaisiMm BoAOCHa6KeHWs. [pyrum BapuaHTOM 6blin LWYMHbIEe
3/IEKTPOHACOCHbIE arperatbl, TPebyoLLME UCMOIb30BaHMA CMELMAbHbIX «3BYKOU30IMPYHOLLIMXY»
NPOKNAZ0K, BCAEACTBUE YEro 1X NpUMeHeHMe 6bl10 OrpaHNUYeHo HeBObLIMM KOSIMYECTBOM
[OMOB.

1952 roa. lepbept /InHaemMaHH, UHKeHep KomnaHum Lonza electric and Chemical Works 13
MyHULMNanuTeTa lamnens, LLseliuapus, paspabaTbiBaeT TEXHOOIMYECKUIA NMPOLLECC MPOMN3BOACTBA MOKOro 3aKPbITONOPUCTOrO
BCMEHEHHOro TepMon/iacTa, cogepratuero NBX 1 ApyrMe KOMNOHEHTbI, TaKMeE KaKk byTagmeH-HUTPUAbHBIN Kaydyk (NBR). Baarogapa
CBOEl NPEBOCXOAHOM TEPMOCTOMKOCTU 3TN BCNIEHEHHbIE MaTepuasibl ByAyT LUMPOKO UCMOIb30BATLCA B KAUeCcTBe TEN0M30AALMN B
nprbopax KOHANLMOHMPOBaHNA BO3ayXa. (LLBeluapckmii nateHT 322 586 oT 25 H0ﬂ6pﬂ 1952r.)

CAPACITES
TYPES

. MIXTE

.| voici Phiver.

IEN et MEGE *1‘

informations

Fils D EMiLE SALMSON

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEHeHbI 6e3 npep,BapMTeanoﬁ KOHCYy/bTauuun

1955—1957 rr. HacTynaeT 38e34Hbli Yac 3/1EKTPUYECKMX LIMPKYNALMOHHbBIX HACOCOB /151 CUCTEM LIEHTPANIbHOrO oTonaeHus. Ux
npou3BoaAT KomnaHum Emergy u Julian B JInoHe, a Takke Salmson B Mapwuke 1 JlaBase (c MCNOsIb30BaHUEM MNOAHOW MNLIEH3UM HA
MOKPBbI1 POTOP), YTO AQET Pa3paboTiMKaM CUCTEM BOAAHOIO OTOM/IEHUA BO3MOXKHOCTb NMPEOA0IETb OrPAHNYEHUA, CBA3AHHBIE C
npumeHeHnem TepmocndoHoB. (JokymeHTbl n3 myses Ultimheat.)

1955 roa,. KomnaHua Forges de Gueugnon ycTaHaBAMBaeT BO PpaHLMM NPOKATHbIN CTaH A/19 XON04HOM NPOKATKU HEpXKaBetoLLEen
cTanu, npomssoammon komnaHuen Uginox ¢ 1950 r. HeprkasetoLLasa cTa/ib, KOTOpas A0 3TOro MOMEHTA UCMO/1b30BaACh /INLLb NP
W3roTOB/IEHMM NPODECCUOHANBHOTO U NMPOMBILLIEHHOTO 060PYA0BaHUS, CKOPO HAYHET MPUMEHATLCA B NMPOM3BOACTBE ObITOBbLIX
HarpeBaTe/IbHbIX 3/1eKTponprnbopos.. B 1958 r. ee Ha4YMHAIOT UCMO/Ib30BATb NMPU U3rOTOB/IEHUM BAKOB CTUPA/IbHBIX MALLMH.

1960 roa. MosBAsAOTCA NepBble eMKOCTHbIE BOAOHArPEeBaTe/IM C pe3epByapaMm 13 HepxKaBsetoLLel ctanm «Uginox». 3To
bnecTaLLee TEXHUYECKOE peLleHune, Mo3BoAsAtoLLee U3beKaTb 6O/bLUMHCTBA PUCKOB, CBA3AHHbIX C KOPPO3MEN, HO Ero NPUMeHeHWe
OrpaHUUUTCA BbICOKOTEXHOIOMMUYHbLIMM M IOPOTrOCTOALLMMM BbITOBLIMM 3/1EKTPOMNPUBOPaMU.

2000—2015 rr. YcoBepLIEHCTBOBaHHbIE aBTOMaTU3MPOBaHHbIE METOAbI CBAPKM, MOAEPHU3ALMA NPOU3BOACTBEHHOMO
060pyao0BaHMA, HOBOE CbIpbe U 3/IEMEHTbI 0becneyeHns 6e30nacHOCTU AatoT BO3MOXKHOCTb pa3pabatbiBaTb HarpeBaTenu,
MO/IHOCTbIO M3rOTaB/IMBAaEMbIE U3 HEPXKABEIOLLIEN CTa/Iv, KOTOPbIe NPeACTaB/eHbl B STOM KaTasiore.
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TexHnyeckaa nHpopmauumsa &

MpaBuaa NnpoeKTUPOBaHUA HALLUX HarpesaTenen:
KayecTBo, 3¢ PeKTUBHOCTb, aAaNnTUBHOCTb, AO/TOBEYHOCTb.

HarpeBaTesnb }XUAKOCTU — 3TO HE TO/IbKO KOMMJIEKTHbIM y3en, COCTOALMI U3 pe3epByapa U TpybuaTbiX HarpeBaTeNbHbIX
anemeHTOB B 060n104Kax. YTo6bl co3patb apdeKkTnBHOE, 6e30nacHoe U HageKHoe uspenue, BCe ero a1eMeHTbl HeobxoaMmo
pa3spabaTbiBaTb B KOMNJIEKCE, C yYYHETOM KOHKPETHOI 06/1acTU NpUMeHeHUs, a TaKXkKe Noa6upaTb ONTUMabHbIe TEXHUYECKUE

pewweHua. CTapaAacb AOCTUTHYTb HAUYYLLMUX TEXHUKO-3KOHOMUUYECKUX Pe3yNbTaToB, Mbl CAMOCTOATE/IbHO MPOBOAUM
uccnen0BaHMA U NPOU3BOAUM pe3epByapbl, HarpesaTenu u 60NbLINMHCTBO APYIUX d1EMEHTOB.

OpurMHanbHbI AM3aiiH U MTHHOBALMOHHAA KOHCTPYKLMA HALWWMX HarpesaTesieil, NepBble U3 KOTOPbIX 6bi1n pa3paboTaHbl

cneunanbHO ANA PbIHKOB TEN/J0BbIX HACOCOB M BO306HOBAAAEMbIX UCTOYHMKOB 9Heprmnun, a Takxe UX TexHnyeckue CBOFICTBa,

YpoBeHb KayecTBa U J0/1roBe4YHOCTb 6b111 OTMEYUEHDI BeAyummMmun nponssoantenamMmmn HarpesaTte/ibHbIX 3ﬂeKTp0an60p03 BO
BCEM mupe.

Mbi oT61paem cbipbe, pa3pabaTbiBaem Bce AeTanu KOHCTPYKLMU, BbiNoaAHAEM c60poYHble onepauum, npecaeaya oaHy ueab —
NpeasioKUTb CaMy Ka4eCTBEHHYIO NMPOAYKLMIO MO ONTUMAJIbHOM LeHe.

B aTom KaTtanore nogpo6HO onncaHbl NPUHLMMbI, KOTOPbIMU Mbl PYKOBOACTBYEMCA NPU Bbi6ope TEXHUYECKUX peLleHUN.

Onupasncb Ha 3TU NPUHLNUNMDI, A TAK}Ke YYUTbIBAA BaLLX TEXHUYECKUE YC/IOBUA U COBCTBEHHbIM ONbIT, NPOEKTHO-
KOHCTPYKTOPCKUIA OTAEN Haleid KoOMMaHUU NPeaoXKUT u3genme, MakCMmalsibHO COOTBETCTBYIOLLee TpeboBaHMAM BaLLei
chepbl NPUMEHEHUSA, C ONTUMA/IbHbIM COOTHOLLEHUEM LIEHbI M KauecTBa.

MoaTBEepAUT KauecTBO Ballero U3aenma Halua na60pa‘ropm|, B pacnopaXxXeHuu KOTOpOﬁ ectb 6onee ABYXCOT UCNbITaTe/IbHbIX
YCTAHOBOK, 6narop,apa yemy MOXHO BbINOJIHUTb BCe BUADbI MCHbITaHMVI, OMNMUCaHHblIe B HaCToALLEeM AOKYMEHTe.

U3penus, npeactaBneHHble B 3TOM KaTasore, pa3paboTaHbl A4/1A BCTPaUBaHMA B HarpeBaTe/bHoe 060pyaoBaHMe 1
npubopbl. OHM NpegHa3HauYeHbl ToNbKo ana OEM-npoussoauteneit, npodeccMoHanbHbIX N0Ab30BaTeNel, KOHCY/IbTaHTOB U
KOHCTPYKTOPCKO-TEXHUYECKUX OTA,E/10B, XOPOLLO OPUEHTUPYIOLLUXCA B MECTHbIX TEXHUYECKMX CTaHAAPTaX M CTaHA4apTax no
TeXHUKe 6e30NacHOCTU, KOTOPbIM AO0NXKHbI COOTBETCTBOBATb HALLKM U3LeNus.

Llenb gaHHOro pasaena, NOCBALLEHHOTO TEXHUYECKOW MHGOPMALLMKM — NOMOYb KOHCTPYKTOPCKO-TEXHUYECKMM OTAeNam
cAenatb NpaBUbHbIN BbI6GOP cpeam npeasaraembiX HAMU TEXHUYECKUX PELLEHUNA.

MpumeyaHune. U3noxkeHHanA 3aecb TeXHUYECKasa UHPopMaLMA NPeAOoCTaBAAETCA UCKNIOUMTENBHO B BUAE PEKOMEHAALMIA 06BLIero xapakrepa.
MpoussoauTtenio ciepyer TWaTeIbHO NPOaHaIM3UPOBaTh aKTya/IbHOCTb U NONIHOTY TEXHUYECKUX AaHHbIX MAn nHbopmauuu. MpurogHocTb
Hallero usgenua AN UCNONb30BaHUA B KOHKPETHOM YCTPOMCTBE JO0/KEH NPOBEPUTb UMEHHO OH.

Mo 3anpocy, ANA 3TOM Lenn Mmbl NpeAoCTaBAgeM NPOTOTUNbI.

[Ona npumeHeHns OEM-npoussoautensMmm npeaycMmoTpeHo MHOro BapuaHTOB usaenuii. Mo 3Toil npuumHe KaTanor CogepKuT npumepbl 1
CCbI/IKM, NPeA0CTaB/IeHHbIe B KaYecTBe BCOMOraTe/lbHbIX CPeACTB.

TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn
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TexHun4yeckaa nHpopmauma

P

KpaTkoe cogeprkaHue pasgena «TexHuueckaa nHbopmauma»

A A — npaBu/sa NPOEKTUPOBAHUA HAarpeBaTe/IbHbIX 3/1IEMEHTOB 14~25
Al Tpy6uaTblii HarpeBaTe/bHbIV 31EMEHT B 060/104Ke UK HarpesaTe/ibHble 3/1eMeHTbI 13 CTEaTUTOBOI KepaMUKM BHYTPU 14
Tpyb4yaToit 060104KM
A2 OCHOBHble BUAblI META/II0B, UCMO/Ib3yeMble A/17 M3rOTOBNEHUA TPYOYaTbIX HarpeBaTebHbIX 3/1EMEHTOB B 060/104KaX. 15
A3 MpepenbHble 3HaYeHUA paauyca n3rnba TpybyaTbix HarpeBaTeNbHbIX 91€MEHTOB B 060/104Kax 16
AL MMWHMMaNbHO BO3MOMKHbIV AnameTp usrnba (Mm) ans nsrnbaxms tpybol Ha 180° oT ocu K ocu, 6e3 HeobxoaAMmMocTH 17
NMOBTOPHOrO NPeccoBaHusA (cpefHne 3Ha4yeHus).
A5 MapameTpbl BbIbOpa yAEe/1bHOM NOBEPXHOCTHON MOLLHOCTH. 17
A6 CKOpPOCTM NOTOKA KMAKOCTU 17
A7 HopMmanbHble paboumne ycnosus, C LMPKYAALMOHHBIM MOTOKOM. 18
A8 TemnepaTypa NOBEPXHOCTM B aHOMaJIbHbIX Pabounx ycioBusax, 6e3 NoToKa KUAKOCTU. 18
A9 HeHarpeBaemasa nnum «xonogHaa» 30Ha. 19
Al10 MN301ALMOHHOE CONPOTUBNIEHNE U TOK YTEYKU. 19
All BnaronpoHuLL@emocTb TpybYaTbIX HarpeBaTeIbHbIX 31EMEHTOB. 19
A12 PelwweHunsa ana TopueBbIX YNIOTHEHWI C LieNbio NPOTUBOAENCTBUA MPOHUKHOBEHMIO BOAAHBIX NApoB B TpybyaTble 20
HarpeBaTe/bHble 3/1IeMEHTbI.
MpoBepKa 3aBUCUMOCTU U3ONALMOHHOO CONPOTUBEHUA OT TeMMEePaTypbl, TOIbKO Ha TOPLEBbIX YNIOTHEHUAX TPYOYaTbIX
Al13 |HarpeBaTesbHbIX 31eMeHTOB. (BbinonHeHa Ha Tpybkax ¢ HA, 10 Mm, OCHaLLEHHbIX COeAUHUTENbHBIM CTEPXKHEM AMAMETPOM 21
4 mm.)

Al4 MN3mepeHne N301AUMOHHOIO CONPOTUBNIEHNA, TOKA YTEYKN. 21
Al5 MpumeyaHne OTHOCUTENIbHO U3MEPEHUI U30TALNOHHOIO CONPOTUBNEHUS. 21
Al6 3aBMCUMOCTb TOJILLMHbBI OKCUAQ MarHWUA OT 3HAYEeHUA U30ALMOHHOIO CONPOTUBAEHUA N cbopa BOAAHOrO napa 22
Al7 BnavaHue TemnepaTypbl Ha U30AALMOHHOE CONPOTUBAEHWNE YNNOTHEHHOIO OKCMAA MarHma 22
Al18 M301AUMOHHbIE paccTOAHMA TPYBUYaTbIX HarpeBaTe/ibHbIX 3/1eMeHTOB B 060104Kax 23
Al19 CreneHu 3arpAasHeHua 25

B B — npaBuaa NpoeKTUPOBaHUA KOPNYCOB pe3epByapoB 26~30
B1 MpPUYMHBI UCNONIb30BAHMA HEPXKABEIOLLLENM CTAN TOAWMHOM 1,2 mm. 26
B2 3a30pbl B CBAPHbIX LWIBAX 26
B3 mapaBAnyecknin yaap 27
B4 CnocobHOCTb BblAEPHKMBATb AaBJEHME B 3aBUCHMOCTN OT KOHCTPYKLMM TOPLLEBOM KPbILLKM. 28
B5 McnblTaHMe Ha YyTeUKW. 29
B6 Pasmepbl BNYCKHbIX M BbINMYCKHbIX NaTPybKOB B 3aBUCMMOCTU OT Nepenaja AaBNeHnA N pacxoaa. 29
B7 MONOKEeHNA YCTAHOBKM pe3epByapoB W HarpesaTeiei U 3aCTOMHbIe 30HbI. 30
B8 MprMmepbl HeNPaBUAbHON KOHCTPYKLMM MAN HENPABWUAbHOTO MOHTAXa. 30
B9 Mpumepbl 3GDEKTUBHDBIX KOHCTPYKLMIA U MOHTaa. 30

C C — BNYCK 1 BbiNYCK BOAbI U3 pe3epByapoB 31~34
C1 Pe3bbbl Ha GUTMHTAX OCHOBHBbIX ¥ BCMOMOTaTe/IbHbIX BMYCKHbIX U BbIMYCKHbIX COEAMHEHWI 31
C2 Mpumepbl rTMAPaBANYECKUX COEANHEHWNN. 31
C3 PacnpocTtpaHeHHble pasmepbl pe3bb 32
C4 BapunaHTbl UICNOAHEHWUA pe3bboBbIX COeaNHEHMA. 32
C5 OCHOBHble BapUaHTbl PAaCNOIOKEHMUA BMYCKHbIX M BbIMYCKHbIX COEMHEHWN BOADI. 33

D D — ycTraHOBKa Tpy64aTbiX HarpeBaTe/ibHbIX 9/1IEMEHTOB B pe3epByapbl 35~38
D1 PelweHuna ana yCTaHOBKM HarpesaTeiei B pesepsyapbl 35
D2 MNpucoeanHeHne HarpeBaTe/IbHbIX 3/1IEMEHTOB K pe3epByapy LMPKYAALMOHHOIO HarpesaTens 36
D3 [epxkatenu TpyboK HarpeBaTeNbHbIX 31€MEHTOB 37
D4 PaccToaHve mexay HarpeBaTeIbHbIMU 31eMeHTaMM U MeTaIZINYeCKMMU CTEHKaMK pe3epByapa uam Tpybbl. 38

E E — KapmaHbl Tepmonapbl U YCTAHOBKA Ten10Boro Bbikaouartena (TCO) 39~45
E1 KOHCTPYKLUM KapMaHOB 39
E2 CpaBHeHVe maTepmnanos, KOTOPbIe MOTYT UCNO/Ib30BaTbCA A/19 U3roTOB/IEHNA KAPMaHOB TEpMONapbl HarpesaTena 39
E3 3 BapuaHTa 3afe/1Kv KOHL,0B TPYBOK M COOTBETCTBYHOLLAA CMOCOBHOCTb BbIAEPIKMBATb AaB/EHME. 40
E4 Bpemsa oTKnMKa TemnepaTypHOro AaTyMKa B 3aBUCUMOCTU OT KOHCTPYKLMM KapmaHa TepMonapbl, HOpMasbHble yCNoBUA M

3KCnyaTaumm
E5 PeweHna gns moHTaXa TeNN0BOro BblKAKYaTeNA. 41
£6 Ycnosua paboTbl BCyXyto, 3aBUCMMOCTb BpemeHM cpabaTbiBaHWA TEN0BOrO BbIKNIOYaTENA OT PACCTOAHMA OT KapMaHa 22
Tepmonapbl A0 Tpy6yaToro HarpeBaTeIbHOro 3emMeHTa, AnA 5 Br/cm 1 10 Bt/cm .
£7 PesynbTaTbl UCMbITaHWI B YCN0BUAX paboTbl BCYXYto, MPOBEAEHHbIX A4/ HarpeBaTesiei ¢ TENI0BbIM NPEAOXPAaHUTENEM U a4
6e3 Hero
F F — TepmocTaTtbl NOBEPXHOCTHOrO MOHTaXa 46~50
F1 PelleHNA N0 MOHTaXy TePMOCTATOB MOBEPXHOCTHOIO MOHTaa 46
F2 PeweHnAa no repmeTnsaLMm ANCKOBbLIX TEPMOCTATOB. a7
F3 Bpemsa oTKAMKa Ha pocT TemnepaTypbl XXUAKOCTU B 3aBUCUMMOCTU OT BapUaHTa MOBEPXHOCTHOTO MOHTAXa TepMocTaTa 48
Fa Bpema OTKAMKa Ha M3MeHeHWe TemnepaTypbl Npu paboTe BCyXyHO B 3aBUCMMOCTH OT BapMaHTa NOBEPXHOCTHOIO MOHTaxa 49
TepmocTaTta

G G — peleHUs AN HaCTEHHOro MOHTa)Ka HarpesaTenen. 51~52
G1 MOHTa ¢ NTOMOLLbIO LTUHTOB UM BONTOBBIX COEANHEHNI 51
G2 PelueHne ana TOYHOro NO3ULIMOHUPOBAHWNA BCMOMOraTe/IbHbIX MPUCNOCOBAEHNUI U KPOHLUTEHOB. 51
G3 MOHTaX Ha HOXKM 52

B cBA3M C NOCTOAHHbIM COBEPLIEHCTBOBaHWEM HaLLen NPOAYKLMUN, YHEPTEXM, ONMUCAHUA, XapaKTEPUCTUKN, UCMOb3YeMbIe B JaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsbl
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B cBA3M C NOCTOAHHbIM COBEpPLUEHCTBOBAaHUEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TOJIbKO A4/171 O3HAKOM/IEHUA N MOTYT ObITb U3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1IbTauuun

TexHun4yeckaa nHpopmauma

H H: npaBuna moHTa)xa npoBoAKU 53~62
H1 3awmTa KNemm nocne yrnjoTHeHMA TOPL,OB. 53
H2 3aBMCMMOCTb MOBbILEHUA TEMNEPATYPbl KNEeMM OT 3aLLUTbl U MOLLHOCTH 54
H3 3aBUCUMOCTb KOHOUTYPALMKM HAarpeBaTebHbIX 31EMEHTOB OT paboyero HanpaXKeHus. 54
H4 OCHOBHble CXeMbl MOAK/IOYEHUA. 55
H5 Bo3moOXKHble BapMaHTbl MOHTaKa HarpeBaTe/IbHbIX 3/1IeMEHTOB B 3aBUCMMOCTM OT pa3mepa pe3epByapa 1 HanpAXKeHUa 56
MCTOYHMKA NUTaHUA.
H6 ObLiee cpaBHeHMe NPOBOLOB U Kabene. 56
H7 Mpesen NPoYHOCTU U30/IALMOHHOTO MaTepUana Ha paspbiB (paccMaTpMBaAETCA Kak NOKasaTelb YyBCTBUTENBLHOCTU K 56
HenpeaHamepeHHOMY pa3pe3aHmto N30AALUOHHOIO C01)
H8 MpoYHOCTb NPOBOAOB HA OTPLIB B 3aBUCMMOCTM OT MaTepuana 3aJIMBKMN U N30IALLMOHHOTO MaTepuana. 57
H9 CpaBHeHWe TONLLMHbI U301AUUKN (CpeaHme 3HaYeHUA B MM) 57
H10 CpaBHeHWe NpoBOAOB M Kabenew, NCnosib3yemblx BO BHYTPEHHEN NPOBOAKE U3Aennii 58
H11 CpaBHeHWe OTHOCUTEeNbHbIX LieH Ha HO7-VK (npoBoga ¢ ceyeHviem 1,5 mm**) 59
H12 besrasoreHHas v orHecTolikan n3onauma kabenein n nposooB.. 60
H13 3aBMCMMOCTb NOBbLILIEHUA TEMMNEPATyPbl INEKTPUYECKUX MPOBOLOB OT CUJ/Ibl TOKA M TEMMNEPaTypbl OKPYKatoLLen cpeabl. 61
H14 Mpasuna 3asemneHuns, Tpebyemble CTaHAAPTAMM. 61
H15 3aXKMMbl 3a3eM/IEHMA HarpeBaTenen. 62
H16 KpbILKa ANA MexaHWMYeCKOMN 3aLUMTbl 3N1EKTPONPOBOAKM 62

| | — ycTpoiicTBa peryampoBaHuUa U 3aLuThbl 63~65

11 JNEeKTPOHHbIE PerynaTopbl TEMNEPATYpPbl, TEPMOCTATbl, OTPAHUYUTENN TEMMNEPATYPbI, TEMJIOBbIE BbIK/OYATENN. 63
12 [Jatynkm Temnepartypbl. 64
13 Pene notoka. 65

J J — Tennousonauua 66768
J1 BcneHeHHble Ten10M301ALMOHHbIE MaTepuansl 66
J2 CpaBHEHMEe OCHOBHbIX TEXHUYECKUX XapaKTepUCTUK 060MX BCNEHEHHbIX MaTepranos 66
J3 [loBepxHOCTHaA 3aWmMTa BCNEHEeHHbIX TeNJ10M30ALNOHHbIX MaTepPMaIos. 67
14 [POTOKONbI MCMBITAaHNA KPUTUYECKUX XaPAKTEPUCTUK BCMIEHEHHbIX N30/IALMOHHbBIX MaTePUanos, MPUMEHAEMbIX B 67

HarpeBaTenax.

K K — 3awuTa ot 06pa3oBaHMsA OTI0XKEHUN U HaNeTa 69~70
K1 KOHCTPYKTUBHbIE HOPMbI A1 HEAONYLEHUA 06pa3soBaHMA OTNOKEHUN 69
K2 O6pa3oBaHME OT/IOKEHMUI B 3aBUCMMOCTU OT TEMMEPATYPbI 70

L L — 3awuTa ot Koppo3umn 71~79
L1 KOHCTPYKTUBHbIE HOPMbI A/1A NPeAoTBpaLLeHNA KOPPO3UM MEeTaNN0oB. 71
L2 MerK3epeHHan Koppo3us. 72
L3 3arpsAsHeHWe OKCMAAMU Kesesa B npouecce 06paboTKu. 73
L4 Koppo3ua, BbI3BaHHAA XJI0POM U X10pUAAMMU. 73
L5 PekomeHayemble MapKu HepyKaBetoLLEel CTaIM B 3aBUCMMOCTU OT MPOLEHTHOTO COAEPKaHUA CBOOOAHOIO X/10pa U1 73

XN0PUA0B.
L6 MpaBuia NPOEKTUPOBAHUSA A5 NPEeLOTBPALLEHMA 3TEKTPOXMMMUYECKON KOPPO3UK, TaKKe U3BECTHOM Noa, Ha3BaHUEM 74
«KOPPO3UA NPU KOHTAKTe Pa3HOPOAHbIX METaN/I0B»

L7 HeKkoTopble ocobble ciydan INEKTPOXMMUYECKUX Map METa/IJI0B, BKAOYAIOLLMX HEPKABEIOLLYHO CTalb 75
L8 DNEKTPOXMMMYECKME Napbl Pa3HbIX METa108 76
L9 Kopposwua nog vsonauymen. 76
L10 dakTopbl, ycyrybastoLLe Koppo3unio 77
111 KpaTkuit 0630p npasu, NpuMeHaemblx B NpoLecce NpoM3BOACTBA HarpeBaTenel C Leblo NpesoTBpaLlLeHmsA NoaBaeHNs 78

KOppo3uu.
L12 3almMTa C NOMOLLBIO PacXxogyembliX MarHMeBbIX aHOA0B 79
L13 3almTa NnyTeM Ha/IoOXKEHMA 31eKTpoa A4 NOABOAA TOKa 79

M M — dopmynbl U TabAULbI TEXHUYECKUX AAHHDIX 80~84
M1 3akoH Oma 80
M2 | Tabanua 3aBUCMMOCTM MOLLHOCTU 3/1EKTPUYECKOro HarpeBaTe ia B BaTTaxX OT CONPOTUBAEHUA U HANPAMKEHUA HA KAeMMaXx. 80
M3 MNMogkntoyeHre oaHodasHbIX HarpeBaTeIbHbIX 3/1IEMEHTOB. 81
M4 MoakntoyeHne TpexdpasHbIX HarpeBaTebHbIX 31€MEHTOB. 81
M5 PacyeT MmoWHOCTHN, HEOHXOAMMOW ANA HArpeBa KUAKOCTEN 82
M6 MoBbiWweHWe TemnepaTypbl BoAbl B °C B Yac / Ha eauHuMLy ob6bema / molHocTU. (TeopeTuyeckunin pacyert, 6e3 BblueTa 82

noTepb Tensa.)
M7 CpaBHeHWe NoBblWeHna TemnepaTypbl B °C/4ac B HEKOTOPbIX BUAAX *KUAKOCTEN U TBEPAbIX TEN 83
M8 YenbHas Tenn0emMKocTb (cp, B KOK/Kr °C) U MNOTHOCTD (I, B KI/M’) OCHOBHbIX }WAKOCTENA. 83
M9 YaenbHas TennoemKkocTs (cp, B KOK/Kr °C) u nnoTHoCTb (r, B KF/MS) OCHOBHbIX TBEP/bIX BELLECTB 84
M10 Pacxop, Boap! 417 06bIYHbIX HarpeBaTesein KUAKOCTH. 84




TexHun4yeckaa nHpopmauma

P

A — npaBuna NPoOeKTUPOBAHUA HAarpeBaTe/IbHbIX 9/1eMEeHTOB
A-1 CpaBHeHMe TpybUuaTbix HarpeBaTeNbHbIX 31€MEHTOB B 060/104Kax

U KepamMmnyeCKunx Harpesate/ibHbIX 3/1eMeHTOB, YCTAHOB/1IEHHbIX BHYTPU 3aLlLUTHbIX pr60K

B BogoHarpesaTensx, a 0c06eHHO B @MKOCTHbIX, /1 Harpesa BOAbl UCMO/b3YHOTCA, MaBHbIM 06pa3om, ABa peleHus: Tpybuatblie

HarpesaTe/bHble 3/1eMeHTbl B 060/104Kax M KepaMmyecKre HarpeBaTe/ibHble 3/1eMeHTbl BHYTPU 3aLUMTHbIX TPYBOK.
3awuTHan Tpy6bKa, Kak NpaBuIo, NpeacTaBaseT cobol MmeTananyeckyto TPyOKy ¢ aManeBbiM MOKPLITUEM, HO MHOTAA ee
M3roTaB/INBAIOT U3 HEPXKABEIOLLEN CTaNu.
B eMKOCTHbIX BOgOHarpeBaTensax cpeaHan yaeabHan NoBEPXHOCTHAA MOLLHOCTb 3aLMUTHbIX TPYBOK C KEpaMmUYeCcKnmm
HarpesaTeNbHbIMM 31eMeHTamK cocTasnifeT 5 Br/cm2. 31o Heobxoaumo ansa cobntogeHuns TpebosaHmin ctaHaapTa «Knacc C,

3¢pdeKTUBHOCTL BanxHel 6eckoHTakTHOM cBA3mn (NFC)», KoTopbli TpebyeT, yTobbl AaHHas BennunHa 6bina meHee 6 BT/cm?. Takum

06pa3om, B Ka4ecTBe CPaBHUTENbHOMN BeNNUYMHBI ByAeT MCNO0Nb30BaTbCA 3TO 3HaYeHue 5 BT/cm?. Pe3unctopbl U3 cTeaTUToBOM
KepaMWKM AOCTYMHbI BO MHOTMX AMamMmeTpax: 32, 36, 47 nan 52 mm. Ho Hanbonee 4acto Mcnosnb3yeTca AnameTp 52 mm.
OCHOBHbIM TpeboBaHMEM A1 UX BCTPAUBAHWUA B HAarpeBaTeIn XUAKOCTU ABNAETCA pasmep.

O6bluHble pa3mepbl KEPAMUYECKMX HarpeBaTe/IbHbIX 3/1EMEHTOB, UCMO/Ib3yeMbIX BHYTPU 3aLLUTHbIX TPY6OK

AMameTpom 52 mm

- BO3MOXKHOCTb 3ameHbl 6e3

HeobXo4MMOCTM OcyLLaTb pe3epsyap.

MowHocTb (BT) [OunameTp KepaMUUuecKoro umanHapa (mm) DOnvHa (mm)
2000 52 320
2500 52 350
3000 52 450
3600 52 500
MpeumywiecTBa U HeAOCTAaTKU ABYX peLUeHui
Yeprex Tun Mpeunmyectso Hepocratok
- PUCK noagneHns Kopposuu,
41O TPEbyeT NCcNoNb30BaHMA
QHOAHOW 3aLLMUTbI
(smanupoBaHHble mogenu).
- OrpaHMyYeHa HM3KOM yaenbHOM
NOBEPXHOCTHOW MOLLHOCTbIO
(< 5 BT/cm?).
- Huskas ctoumocTb, ecnv TpybKka m - 3HauMTeNbHAA 3aHNMAEMan
TpybKa ¢ TOpLLEeBasA KPbILLKA U3rOTOB/EHbI M7I0WAAR, HTO NPENATCTBYET
M YCTaHOBKe B pe3epByapax
HarpeBaTe/ibHbIM M3 3IMANIMPOBAHHOW CTaNN, KaK U HEGONBLIOTO AMAMETPE MAK
3/IEMEHTOM B BUAE |  KOpnyc pe3epByapa (EMKOCTHbIe .
Kepammnyeckoro BOAOHarpesaTenu). ) gnmu.mém 6ObLION DA3Me
UMAnHAPa - He nornowsaet Bnary. P P

TpexdasHbIX Moaenem.

- AnutenbHoe Bpems
pearMpoBaHuA No npuymHe
HeLoCTaTOYHOro Tenn00bmeHa
MeXAy HarpesaTebHbIM
31EMEHTOM U CTEHKOM TPYOKU.

- Bbicokasa ctommocTb 1
O4YeHb ANUTENbHOE BpeMs
pearnpoBaHua c 060104KOM 13
Hep)KaBetoLLei cTanu.

TpybuaTble

HarpesaTe/ibHble

31eMEeHTbI B

N

obonouKax

- Hebonbliasn 3aHMMaemas naouwasp.
- MHOroYncneHHble BapuaHTbl U3rnba,
YTO NO3BO/IAET aZANTMPOBATH K
HarpesaTesnam Bcex 06bemMoB.
BbIcTpoe Bpems pearMpoBaHus,
naeanbHO NOAXOAAT ANA
peryavpoBaHusa TemnepaTtypbl
LUMPKYANPYIOLWEN MUAKOCTH. -
HwW3Kan CTOMMOCTb, eC/IM NPUBAPEHbI
HemnocpeaCTBEHHO Ha CTEHKM.

- N3roToBNEHbI U3 HEPKaBetoLLLe
CTan UAN KOPPO3MOHHO-CTOMKUX
CNNaBOB.

- B 3aBMCMMOCTM OT NPUMEHEHMH,
BO3MOKHa BbICOKasA yae/bHas
NoBepPXHOCTHaA MOLHOCTb 40
20 Bt/ cm’.

370 pelueHue BbibpaHo anA

Harpesaresiei, NpeAcTaBNeHHbIX B

[AaHHOM KaTanore

- Cbop Bnaru
(npun HKM3KOM KauecTBe
W3roTOBNEHMA).

B CBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHMEM HaLLEl NPOAYKLNM, YEPTEKM, ONUCAHNA, XapaKTEPUCTUKM, UCMONb3YEMbIE B AaHHbIX TEXHUYECKUX NacrnopTax, npeaHasHaueHbl

Cat23-2-2-14

KoHTaKTbI

www.ultimheat.com

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb U3MEHEHDbI be3 npe,a,BapMTeanoﬁ KOHCYy/bTauuun
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TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb MU3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

TexHnyeckaa nHpopmauumsa

A-2 OCHOBHbI€ MAapPKU HeprKaBeloLei CTann, UCNo/sibsyemble B HarpeBaTenax XXuaKocTu.

CyL,ecTBYET LUMPOKUIA aCCOPTUMEHT Pas3IMYHbIX MAaTepManos, U3 KOTOPbIX N3roTaBMBalOT 060104YKN TPyBYaTbIX HarpeBaTesbHbIX
3N1EMEHTOB AN1A XMUAKOCTEeR. MOXKHO MCMONb30BaTb MHOTO MapoK HepkasetoLLlen cTanun. MoMUMO SKOHOMMUYECKOW CTOPOHBI,

npu Bbibope matepnana HeOBXOAMMO YUMTbIBATb TaKME acMeKTbl, KaK YCN0BMA UCNOAb30BaHMSA, TUM HarpeBaemom KMUAKOCTH

1 Tpebyemblit CPOK cy:Kbbl. OaHaKo Hanbonee BaXKHbIMU GAKTOPaMM ABAAIOTCA XapaKTeP KUAKOCTH, HaxoasAuenca B
HenocpeaCcTBEHHOM KOHTaKTE C HarpeBaTe/ibHbIM 3/1eMEHTOM, U TemnepaTypa.

EN

AlSI

DIN

Ucnonb3osaHue

EN 1.4301

AISI 304

W. 1.4301

B Boge nnu BnaxHon cpege, makc. 450°C. PesepByapbl NPOTOYHbIX HarpesaTenem
06bIYHO M3rOTABNNBAOTCA U3 HEPXK. CTann MapKku 304. 3To HanmeHee
[0POrOCTOALLMIA U3 BCEX MATEPMA/IOB, YKa3aHHbIX B J@HHOM CMUCKe

EN 1.4307

AISI 304L

W. 1.4307

To e, 4To 1 mapka 304, onA BNAXKHbIX U KOPPO3MOHHbIX cpea. MNpumeHaeTca ana
HarpeBaTe/ibHbIX 3/1eMEeHTOB U pe3epByapoB HarpeBaTesiei CTUpPasbHbIX MaLUKH.
Mocne fyroBoi cBapKn BObdPaMOBbIM 3NEKTPOLOM B cpee MHepTHoro rasa (TIG)
KOPPO3MOHHAA CTOMKOCTb NlyyLUe, YeM Y HEPXK. CTann Mapku 304.

EN 1.4541

AlSI 321

W. 1.4541

B Boge nnu BnaxHon cpege, makc. 550°C. HarpesaTenbHble a1eMeHTbl g5
CTUPaNbHbIX MALLMH M KYXOHHbIX 31€KTPONPUBOPOB. ITOT CN/IaB NOXoX Ha 304L,
HO c gobaBneHnem TUTaHa A1A YMeHbLUEHMWA BblAeneHna Kapbuaos. YTobbl ctatb
HacToALLEeN «CTabUAM3NPOBAHHOW» MapPKOW, CTasb Mapku 321 [OMKHA UMETb
copeprkaHve TntaHa (Ti) He MeHee Yem B 5 pa3 NpeBbIWAlOLLEe KOMYEeCTBO
yrnepoga (C). He npumeHsaeTca B pesepByapax HarpesaTeneu.

EN 1.4404

AISI 316L

W. 1.4404

MoBbIlWeHHasA KOPPO3MOHHAA CTOMKOCTb. [15 BOAbI MM KOPPO3MOHHbIX BNAXKHbIX
cpeg, makc. 450°C. Mcnonb3yeTcs B HarpeBaTesIbHbIX 3/IEMEHTaX LUPKYAALMUOHHbIX
HarpesaTesei 41 KOHTYPOB LLeHTPaIbHOro oTonsieHus. Mcnonb3yeTcs ans
CTEHOK pe3epByapa HarpesaTens, Koraa TpebyeTca NoBbllEHHAsA KOPPO3NOHHanA
CTOWKOCTb, 0co6eHHO ecnv A8 06e33aparknMBaHnsa BOAbI MCMOJb3YIOTCA X10pUAbI.

EN 1.4435

AISI 316SL

W. 1.4435

JKBMBaNEHT Mapku 316L, ¢ Tol pasHuLeit, 4To Bonee BbiICOKOE cofeprkaHme
monunbaeHa obecneynBaeT yayylleHHble MeXaHU4YecKme CBOMCTBa U
KOPPO3NOHHYIO CTOMKOCTb. B BOoAe UM KOPPO3MOHHOM BNaXKHOM cpese, MaKc.
500°C. Mcnonb3yeTca KpaiHe peaKo.

EN 1.4571

AISI 316Ti

W. 1.4571

JkBuBaneHT AlSI 321, c fobaBneHMeM He TO/IbKO TUTAHa, HO U monnbaeHa. [na
TemnepaTtypbl 500°C, TaKKe NpPU NEPUOSMYECKON SKCNAyaTauun. Mcnonbsyetcs
KpauHe peako.

EN 1.4876

Cnnas 800

W. 1.4876

TakKe HasbiBaeTca «MHKonoM 800». B BOAHOW M BO34YLIHOM Cpesie C MaKc.
TemnepaTtypoii Ao 1050°C. Koppo3noHHaA CTOMKOCTb B KOHTYpPax LLeHTPaNbHOro
oTonneHusa aHanormnyHa AlSI 316L. He ncnonb3yetca ana pesepsyapos
LMPKYNALMOHHbBIX HarpeBaTenen.

EN 2.4858

Cnnas 825

W. 2.4858

Takke HasbiBaeTca «MHKoNOM 825». B BOAHOW cpefie v O4eHb KOPPO3UOHHbIX
cpenax. Te e coepbl NpUMeHeHUA, 4To U y cniasa 800, Ho 6onee BbiCcOKan
KOPPO3MOHHaA CTOMKOCTb NPW NOBbILEHHbIX TeMMNepaTypax.

EN 1.4847

Cnnas 840

W. 1.4847

Tak:Ke HasbiBaeTcA «MHKonoM 840». B BO3AyLWHOM cpeae, ANA MaKc. TemnepaTypbl
00 950°C. He ncnonb3yeTtcsa Npu HarpeBe *KUAKOCTEN.

Till

UNS R50400

W. 3.7035

TakoW maTepuan LWMPOKO UCNONb3YeTCA A8 MOTPYXKHbIX HarpeBaTenen, MOPCKUX
Tpy6onpoBoA0B, KOPMNYCOB PEAKTOPOB. BblAaep:KMBaeT A4eNCTBME KOPPO3UOHHO-
AKTMBHbIX MaTepUanos. ITO camMblii LOPOroi U3 maTepManos A8 060104KHK,
YKa3aHHbIX B 9TOM CrucKe
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A-3 MNpepenbHble 3Ha4YeHUA paguyca n3rnba Tpybuatbix Harpesarenein B 060104Kax

M3bickmBasa cnocobbl ana obecneyeHnAa KOMMNAKTHOCTU U, COOTBETCTBEHHO, CHUXKEHUA CTOMMOCTY CblPbA, UCMO/b3yeMoro A
M3roTOB/IEHUA pe3epByapoB, Mbl CTA/IKUBAEMCA C BaXKHbIM TEXHUYECKMM TpeboBaHMEM, CYTb KOTOPOrO COCTOUT B MUHUMaIbHOM
pagmyce n3rnba HarpesaTe/bHbIX 31eMeHTOB. IMEHHO 3TOT NapameTp onpeaenseT pasmep pesepsyapa, B LONOAHEHWE K
Tpebyemoi AnuHe HarpeBaTesibHOM TPYOKM B 3aBUCMMOCTM OT MOLLLHOCTU U BbIBPAHHOW NAIOTHOCTU HarpysKu.

B Tex chepax npumeHeHUs, rae HanpaXeHne UCTOYHUKA NUTAaHUA MOXKeT npeBbiwaTh 230 B, Henb3sa ncnonb3oBaTb TpybUaTbie
HarpeBaTe/ibHble 3/1eMeHTbl AMaMEeTPOM MeHee 8 MM, MOCKO/IbKY B 3TOM C/ly4ae U30NALMOHHbIE PACCTOAHUA He COOTBETCTBYIOT
TpeboBaHWAM cTaHapTOB obecneyeHns 6e3o0nacHoCTy.

MIMeHHO no 3Tol NpuynHe mMbl pa3pabaTbiBaeM HarpeBaTen C HarpeBaTe/lbHbIMU 31IeMeHTamMu AnameTpom 8 nam 10 mm, a He
6,5 mm.

Takue anemMeHTbl MOXHO COTHYTb pasHbIMK cnocobamu: B BUAE OAMHAPHbIX AN ABOMHbIX U-06pasHbIx M3rnbos, CntoLWeHHbIX
Kosleu 1 cnvpanei. Kaxkabli U3 STUX MeToA0B U3rMbaHMA MMeeT CBOM MPEUMYLLLECTBA U HEeJ0CTaTKU. YMEHbLWNTb MUHUMA/IbHbIN
pagmyc n3rmba MoXKHO C MOMOLLBIO Pa3HbIX TEXHUYECKUX XUTPOCTEN, HO MOJIYYEHHBIN pe3ynbTaT 3a4acTyio COKpaLLaeT CPOK
cNyk6bl M34en11A, yBeMYMBAET HYaCTOTY OTKA30B B MpoLiecce aKCnayaTauum v NpUBOAUT K BbICOKMM NoKasaTenam bpaka npu
NPOU3BOACTBE U, COOTBETCTBEHHO, YBE/IMYMBAET CTOMMOCTb U3rOTOBNEHUA.
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OaunHapHbIn U-06pasHbii [OBoliHoi U-o6pasHbiii n3rnb CnupanbHbii U-06pasHbiii nsrnb CnupasibHO 3aKpyYeHHbIN

n3rnb

Mpenensl paguyca usrnba onpeaenatoTcs TpeMs napameTpamu:

1. Mpepen OTHOCUTENBHOIO YANMHEHUA CbIPbsA, U3 KOTOPOro U3roToB/EHA 3alUTHaA TPyOKa.

ITOT MapameTp 3aBUCUT OT BEIMUYNHBI OTHOCUTENBHOTO YAMHEHUSA OTOXMKEHHOTO CbipbA. ECM NpeBbICUTbL 3TO 3HaYeHue, TpybKa
TpecHeT. YTobbl NpeaoTBpaTUTL NOABAEHNE TakMX A4eEKTOB B TEX C/1ydanX, KOoraa AnameTp nsrnba MeHblle MUHUMabHOrO
npeaena, n3rmb HeobXoAMMO BbIMOHATL B 2 UAK Bosiee 3Tana, BbINOAHANA NOC/AE KaXKA0ro 3Tana HOBbIM OTHKMUT.

2. MoneKynapHble CUTa OKCUAA MAarHUA U NOKa3aTe/u YNAOTHEHUA.

B npouecce n3rnbaHms B narnbax ynaoTHEHHOro OKCMAa MarHus MoryT 06pa3oBbiBaTbCA MUKPOTPELLMHbI. Yem 6osblie anamerp
TPY6KM, TEM Bbllle BEPOATHOCTb 06Pa30BaHMA TaKMX TPELLMH. DTV TPELLMHbI MOTYT Bbi3BaTb NEPErPeB M MOBPEXKAEHUE CUPanm,
0COBEHHO NPU BbICOKUX TEMMEPATYypax Uau 6oNbWKX 3HAYEHUAX YAENbHOW NOBEPXHOCTHOM MOLLHOCTMU.

YT106bI MPEAOTBPATUTL NOABNEHME TaKNX AeDEKTOB B TEX C/Iy4YasX, Koraa AMameTp M3rnba meHblie MUHMMA/IbHOTO Npeaena,
n3rnbbl He0bX0AMMO elle pa3 CNpPeccoBaTh, YTOObI YCTPAHUTL TPELMHbI B OKCUAE MarHus.

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
TOJIbKO /19 03HAKOM/IEHUA 1 MOTYT B6bITb M3MEHEHbI 6e3 npeaBapuUTeNbHOM KOHCYIbTal UK
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TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb MU3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

TexHnyeckaa nHpopmauumsa &

A-4 MUHMMaNbHO BO3MOXHbIA guameTp nsrmba (mm)
ANA n3rnbaHma Tpy6bl Ha 180° oT ocu K ocn 6e3 Heo6XoAMMOCTM NOBTOPHOIO NPECCOBAHUA
(cpegHue 3HaueHus).

6.5 22 22 22 26 28 35
8 26 26 26 30 33 41
10 30 30 30 35 38 47
12 36 36 36 42 46 57
16 48 48 48 56 61 75

A-5 MapameTpbl Bbi6bOpa yaeNbHOW NOBEPXHOCTHOU MOLLLHOCTHU

Yucnosble 3HaYEHUSA, NPeACTaBEHHbIE B 3TOM pa3aene, NosydyeHbl B pe3y/bTaTe UCMNbITaHWI, NPOBEeAEHHbIX B Hallel
nabopatopun. Cxembl 66111 ycpeaHEHbI C MOMOLLbIO KOMMbIOTEPA M NPUBEAEHbI ANA 334aHHON MOLLHOCTY UCK/OYUTENBHO B
MHPOPMALIMOHHbIX Lenax.

O6wue npasuna.

PekomeHayeTca BbIGMpPaTb TaKyto yAe/bHY NOBEPXHOCTHYH MOLLHOCTb, KOTOPas He BbI3bIBAET IOKA/IbHOTO KUMEHMUA XKUAKOCTU
Ha NOBEPXHOCTM HarpeBaTe/IbHOrO 3/1eEMEHTA. ITO ABMIEHME Ha3bIBAETCA KaBUTaLMEN 1 BbI3bIBAET BbICTPbIN M3HOC 3aLLUTHOM
060104YKM HarpeBaTe/IbHOIO 3/1EMEHTA, Pa3/I0KEHNE UIN XMMUYECKOE NMPeobpasoBaHMe KUAKOCTH, a TaKKe OT/I0KEHNe
M3BECTKOBOrO HaseTa M 3arpA3HAOWMX BellecTs (KapboHaToB, XI0PUA0B U T. A4.). B cnyyae ¢ nUTbeBOM BOAOM TakMe NPOLECChl
0CaXKAeHMA YCUAMBAIOTCA B TOM C/ly4ae, ec/in TemnepaTtypa BoApbl AocturaeT 65°C, a ee »KecTKoCTb npesbiwaeTt 10° XK.
PekomeHAaLMM MO BbIGOPY KOHKPETHbIX 3HAYEHWUN YAebHOM NOBEPXHOCTHON MOLLLHOCTM 6bINKM NpeacTaB/ieHbl B 1966 1. B
ctaHgapte DIN 44875 (nocnegHssa pegakumsa: 1986-09) «TpybuaTble a/1eKTpUUECKME HarpeBaTeibHble 31EMEHTbI C METa/IINYECKOM
060n04Kol. NpumeHeHne»

OHuM aBnAtoTca 6a30BbIMM M NPOCTO YKa3bIBAKOTCA B KAYECTBE MAKCMMA/IbHbIX 3HAYEHUI A9 S/IEMEHTOB U3 HEPXKABEIOLWEN CTaNN:
12 Bt/cm’ B cTOAYEl Boge n 25 Bt/cm’ B NnpoToYHOM Boge. HeKoTopble CTaHAAPTbl EMKOCTHbIX BOAOHArpeBaTesieh peKoMeHAyoT
VAEeNbHYI0 MOBEPXHOCTHYIO MOLLHOCTb MeHee 6 BT/cm?, B yacTHocTH, Knacc C dpaHLy3cKoro ctaHgapTa «9ddeKTUBHOCTb BAVKHED
6eckoHTakTHOWM cBA3K (NFC)».

Takuve ypoBHU yAENbHOW NOBEPXHOCTHOM MOLLLHOCTM MOXKHO JIETKO AOCTUYb B TPYBYATbIX HAarpeBaTe/ibHbIX 3/IEMEHTaX B
060/104Kax, a CAYX O TOM, YTO HarpPeBaTe/ibHbIE 3/1IEMEHTbI U3 CTEAaTUTOBOM KEPAMUKM BHYTPU KapmaHOB bonee sbbeKTUBHbI

1 06pasyOT MeHbLLIE N3BECTKOBOIO HaneTa, 06YC/I0BAEH UCKAKYNUTEIbHO UX CPAaBHEHMEM C TPY6YaTbiMK HarpeBaTeibHbIMU
3/1IeMeHTaMn B 060104Kax, yaebHas NOBEPXHOCTHAA MOLLLHOCTb KOTOPbIX cocTasnset 10 namn 12 BT/CM{

Y106bI 061EMYNTL NOHUMAHME 3TOTO ABJEHUA B 0ObIYHbIX Chepax NPUMEHEHMA, Mbl MPOBENN CNEAYIOLLNE UCTIbITAHUA, U3SMEPUB
B HECKOJIbKMX MEeCTax TeMnepaTypy NOBEPXHOCTU HAarpeBaTe/IbHbIX 3/1IEMEHTOB C MOMOLLLbI0 MUHUATIOPHON TEPMONapbI,
NPUBAPEHHOM K UX MOBEPXHOCTU TOYEYHOM CBApKOW. ECnn y Bac eCTb COMHEHWA OTHOCUTE/IbHO COOTBETCTBUSA YAE/NbHON
NOBEPXHOCTHOM MOLLHOCTM HarpeBaTtena TpeboBaHUAM KOHKPETHOM chepbl NPUMEHEHMUA, MPOKOHCYNLTUPYITECH C 3aBOA0M-
M3roToBUTENIEM.

A-6 CKOpPOCTU NOTOKA KUAKOCTU

3aBMCMMOCTb TEMMEepaTypbl NOBEPXHOCTU HarpeBaTe/ibHbIX 3/1eMEeHTOB B 060/104KaX, YCTAHOB/IEHHbIX B MPOTOYHbIX
LMPKYNALMOHHDIX HarpeBaTenax, OT CKOPOCTU BOAbI M MOLLHOCTU, NPUK/IAAbIBaeMON K eAUHULLE NOBEPXHOCTU

Mpu ncnonb3oBaHMKM B Tex 061acTAX MPUMEHEHMA, FAE NPUCYTCTBYET YCTAaHOBUBLUMICA U MOCTOAHHbIM NMOTOK, BaXKHbIM
napameTpoM ABAAETCA CKOPOCTb MPOTEKAHMUA KUAKOCTU MUMO HarpeBaTeIbHOro 3ieMeHTa. Ha npuBeaeHHbIX HUxKe rpadukax
CKOPOCTb YKa3aHa B METPAX B MUHYTY.

TemnepaTtypHble AaHHbIE HA 3TUX KPUBbIX NPEACTABAAOT COOOI PasHMLY MeXKAy TEMNEePaTypPOn NOBEPXHOCTU HarpeBaTeIbHOro
3/1eMeHTa U TEMMNEPATYPOM KUAKOCTU, U3MEPEHHON Ha PaccTOAHUM 50 MM Bbille HarpeBaTeNbHOro sieMeHTa. McnbiTaHuA
NPOBOAMNINCH B OTHOLLIEHUWN HAarpy30K Ha eAMHULLY NOBEPXHOCTM oT 1 Ao 20 BT/cm? ¢ NCMO/Ib30BaHMEM HYMCTOM BOAbI U BOAbI C
nobasneHnem 25% u 50% rnvkona. HarpeBaTenbHbIE 3/IEMEHTbI NOIHOCTbHO MOTPY*KEHbI.

PekomeHAayemas MMHMMaIbHaA CKOPOCTb BOAbI B KOHTypaXx LLeHTPaibHOro oTon/ieHns coctasnaet 18 m/muH (0,3 m/c), Ho aTu
3HAYEHMA OTHOCATCA K CKOPOCTM BOZAbI B TPy6oNpoBoAe. B HarpeBaTenax CKOPOCTb BOAbl YMEHbLLAETCA NPONOPLMOHAIbHO
COOTHOLLEHUIO NNOLWAAEN CEYEHUN.

3aBMCMMOCTb CKOPOCTU BOoAbl (M/MUH) BHYTpU HarpesaTeneii oT pacxoaa BoAbl

70 0,56 1,4 2,8 5,6 14 28 70 139
76 0,47 1,2 2,4 4,7 12 24 59 118
80 0,42 1,1 2,1 4,2 11 21 53 106
88 0,35 0,87 1,7 3,5 8,7 17 43 87
100 0,27 0,67 1,3 2,7 6,7 13 33 67
125 0,17 0,42 0,85 1,7 4,2 8,5 21 42
140 0,13 0,34 0,67 1,3 3,4 6,7 17 34
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A-7 HopmanbHble pabouune ycnoBus, NONHOCTbIO NOrPy}KeHHble TpybuaTtbie
HarpesaTe/ibHble 3/1eMEHTbI, LUPKYAUPYIOLWAA KUAKOCTb
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HarpesatenbHble 3n1eMeHTbl MONHOCTbIO
norpy»xeHbl, YNCTaA BOAA

Motok, norpy:xeHbl, rukonb 25%

MoTokK, norpyxeHbl, rnkonb 50%

Bo Bcex cnyyasx UCMbITaHWUSA, BbINOJHAEMOTO
B YNCTOW BOAe, TeMnepaTypa KUNEHUA He
LOCTUTaeTcs, ec/in TemnepaTypa Boapl,
KOHTaKTUPYIOLLEW C HarpeBaTeabHbIMK
anemeHTamu, HuKe 40°C. OgHako ecamn
TemnepaTtypa BOAbl Ha BMyCKe cocTaBaseT
40°C, BO BCex Cy4anx Npu yaenbHoOM
NMOBEPXHOCTHOW MoLLHOCTU 8 BT/cm? 1 bonee
pocturaetcs Temnepatypa 65°C.

B Boae c coaepxaHmem rnmkona 25%, kotopasn
06bIYHO MCNONB3YETCA B KOHTYPaX OTOMN/IEHUA,
Temnepartypa KMneHnsa AOoCTUraeTcs npu
CKOPOCTM NOTOKA He MeHee 6 M/MUH 1
YAENbHOM NOBEPXHOCTHOM MOLLHOCTK 8 BT/cm?
npu TemnepaType Bogbl Ha Bnycke 40°C. Mpu
yAeN1bHON NOBEPXHOCTHOM MOLLLHOCTM BblLLe
8 BT/cm? AoCTMraeTca TOYKa KUNeHus.

B Boae c coaepaHuem rankona 25%, kotopasn
06bIYHO UCNONBb3YETCA B KOHTYPaX OTOMNIEHUA,
TemnepaTtypa KUNneHusa A0CTUraeTca Npu
CKOPOCTM NOTOKA He MeHee 6 M/MUH U
YAENbHOW NOBEPXHOCTHOM MOLHOCTK 8 BT/cm?
npu TemnepaType Boapbl Ha Bnycke 40°C. MNMpu
YAE/1bHON NOBEPXHOCTHOM MOLLHOCTY BblLLe
8 BT/cm? ocTMraeTca ToUKa KMneHus.

A-8 AHOManbHble paboune ycnosus, 6e3 NOTOKa XKULKOCTU

3aBucMMocCTb npouecca UsmeHeHUA TemnepaTtypbl NOBEPXHOCTU HAarpesaTe/ibHOro 3/71eMeHTa BO BpemeHU Npu OCTaHOB/ZIEHHOM
NOTOKe XXUAKOCTU OT yp,eanoii nOBerHOCTHOﬁ MOLHOCTU HarpesaTe/ibHOro 3/ieMeHTa

McnbiTaHMA NPOBOANIUCH C YUCTOM BOAOM M BOAOM C coaepaHMem rnkonsa 25% mn 50%, MOCKObKY UMEHHO TaKue Xugkue
cpeapl MCMO/b3YTCA B KOHTYPaX LLEeHTPaIbHOTO OTOMJ/IEHMA, @ TaK¥Ke KOHTYpPax OTOMJ/IEHNA, HarpeBaeMblX 3a CYET CO/IHEYHOWM
3Hepruun. Kpome 3Toro, UCMbITaHUA NPOBOAUAUCH C aPaXMCOBbIM MaC/IOM, NPEACTABAAOLMM XUAKME Cpeabl, MPUMEHAEMbIEe B

KauyecTse NuLLeBol 4obaBKu.
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Mpwu oTCyTCTBUM NOTOKA U3MEPAUCH
3HaYeHuUA pasHuULIbl TeMmnepaTyp Ha
pacctoaHun 50 mm Bbiwe u 50 mm HUKe
HarpesBaTeNbHOro anemeHTa.

Ha rpadmKax MOKHO 3aMeTUTb OrPOMHYIO
pasHULLY TemnepaTyp, MaBHbIM 0bpa3om B
macne.

MpumeyaHue. B xoge ncnbiTaHUA €
BOZOM NPV yaeNbHOW NOBEPXHOCTHOM
MotHocTM 10 BT/cm?, yepes 6 MUHYT
BOZA BOKPYT HarpeBaTe/bHOro afemMeHTa
HaYMHaeT KUNeTb, a Pa3HOCTb TemnepaTyp
NnocTeneHHO yMeHbLUAeTCa No NpuYmnHe
npoLiecca KOHBEKLUK, MPOUCXOAALLErO B
pesynbTaTe BCKMNAHWA BOAbI.

MNpu OTCYTCTBMM NOTOKA pasHULLA
MeXAy TemnepaTypoil NoOBepXHOCTH
HarpeBaTe/IbHOro 31eMeHTa U
TemnepaTypoi XK1MAKOCTU u3mepanachb
Ha paccTtoiHum 50 mm Bbile
HarpeBaTeNbHOro 31emeHTa npu
Pa3NNYHbIX 3HAYEHUAX YAENbHOM
NOBEPXHOCTHOWN MOLLHOCTH.
HarpeBaTe/ibHbI 3/1eMEHT NOSIHOCTbIO
norpy»eH. (M3amepeHns BbINOAHEHbI Yepes
10 MWHYT Nocne NoZayun HanpaKeHus.)
Mpumeyanue. MNpu yaenobHol
NoBEepPXHOCTHOW MOLLHOCTK bonee
8 BT/cm? pa3HOCTb TemnepaTyp BoAbl U
CMECM BOAbI C INIMKONIEM He YBEeIMYMBAETCA,
MOCKOJIbKY }KUAKOCTb, KOHTAKTUPYHOLLAs C
HarpeBaTe/IbHbIM 31€EMEHTOM, HaYMHaEeT
KUMNETb, @ SHEPrusa Ucnonblyerca ans
ncnapeHus.

Mpwu oTcyTcTBMM NOTOKA, 3TO
moaennpoBaHue npoLiecca, KOTopbli
NPOUCXOAUT B TOT MOMEHT, Koraa
HarpeBaTeNbHbl 31eMeHT HaunMHaeT
NOAHUMATbLCA BblLLE YPOBHSA XUAKOCTH.
(TpybyuaTbIii HarpeBaTeNbHbIN
3/1EMEHT, MOrPY*KEHHbIN HANONOBUHY,
M3MepeHUA BbINONHEHDbI Yepes
10 muHyT.) TemnepaTypa NOBEPXHOCTH
HarpesaTe/IbHOro 3/1IeMeHTa Pe3Ko
BO3pacTaerT.
Mpumeyanue. HY1o KacaeTca macna,
TemnepaTtypa ero BoCnjiameHeHus
(320°C) pocturaetca npv yaenbHom
NMOBEPXHOCTHOW MolLLHOCTU 7 BT/cm?,
N MOXKeT NPOU30MTN CaMOBO3ropaHue
(onacHoOCTb BO3HMKHOBEHWA NOXapa)

KoHTaKTbI

www.ultimheat.com

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb U3MEHEHDbI be3 npe,u,BapMTeanoﬁ KOHCYy/bTauuun



B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb MU3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

TexHnyeckaa nHpopmauumsa

A-9 HeHarpeBaemas nam «xonogHaa» 30Ha
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HeHarpesaemas 30Ha (L) HaxoauTca Ha
NOrpysKHOM CTOPOHE HarpeBaTe/IbHOro
3/1eMeHTa, cpasy 3a neperopoakom. Ita
30Ha He NO3BONAET HAarpeBaTeNbHbIM
3/1IeMeHTaM HarpeBaTb KOHLLbI
3/1eKTPUYECKOTO COeANHEHUA N KOPMYC 3a
CYeT TensonNpPoBOAMMOCTM. Pazmep TaKkom
HeHarpeBaemoW 30Hbl, Kak NpaBuno,
cocTtaBnseT 50 Mm (415 NOrpy»KeHHOro
y4acTka)

A-10 N30nALMOHHOE CONPOTUBAEHUE U TOK YTEUKHU

Ha ocHoBaHuu ctaHaapToB DIN44874-1, -2, -3 ana Tpyb4aTbiX HarpeBaTe/ibHbIX 3/1IEMEHTOB B 060/104Kax, Bnepsble
ony6/1MKOBaHHbIX B 1966 T., NOABUINCb OCHOBHbIE TEXHUYECKME YCI0BUA, MPUHATbIE HONBLUMHCTBOM E€BPONENCKUX
npou3BoamMTeNem, TakMe Kak AOMYCKM MO MOLLHOCTU Ha ypoBHe +5/-10%, ToK yTeukn meHee 0,5 mA npu 1250 B nepemeHHOro
TOKa, a TaK¥Ke U301AUMOHHOe conpoTusaeHme 6onee 2 MOM npwm 500 B, Korga HarpesaTe/lb HAXOAUTCA B XOJIOLHOM COCTOSHUM.
HecmoTpA Ha TO, YTO B HAcCToALLLEE BPEMA 3TU 3HAaYEHMA BCe eLle NCNOoab3ytoTcA B cTaHaapTe EN60335-1, MpunoxkeHue 1, ana
MHOTUX chep NPUMEHEHUSA OHU YTPATUAN aKTya/IbHOCTb, MOCKO/IbKY HE YYUTbIBAIOT TaKOe ABJEHWE, KaK NOIIOLEHWE BAATrU C

TeyeHnem BpemeHu.

B NpoTOYHbIX HarpeBaTensax U30AALMOHHOE CONPOTUBAEHUE AOMKHO AOCTUIATL FOPa3fo 6osiee BbICOKUX 3HAYEHUI, @ KaYecTBo
M3roToBAeHUs obecrneymBaTb 6onee HageKHOoe CoOXPaHeHMEe U30NALMOHHOTO CONPOTUBIEHMUA C TEHEHNEM BPEMEHMU.

MbI npunaraem 6onblune yCUansa, YTobbl o6ecnednTb MakCMMabHbIN YPOBEHb 3PDEKTUBHOCTU TAaKOM INEKTPUYECKOM U30ALMUN.
KoHeuHbIV pe3ynbTaT 3aBUCUT OT COYETAHUA MHOXKeCTBA GAKTOPOB: OT BbICOKOTOYHOTO LLEEHTPUPOBAHMA KaTyLLEK HarpeBaTeIbHbIX
NPOBOAOB M Hag/lexallero BblIbopa TEXHUYECKMX NapamMeTPOB TOPLEBOrO YNAIOTHEHUA Ana Tpyb 40 KayecTBa MCMNO/Ib3yeMOi

OKUCU MarHuAa.

A-11 BnaronpoHuuaemocTb TpybuaTbiX HarpeBaTe/ibHbIX 3/1IEMEHTOB.

MpounsBoauUTENN HarpeBaTesiein NPeaoCcTaBAAT MUHUMYM MHOOPMALMKN KacaTeNbHO 3TOFO KPUTUYECKOTO BaXKHOMO NMyHKTa
TEXHUYECKUX XapaKTEPUCTUK, MOCKO/IbKY MMEHHO OH CO3AaeT camble 6O/bLUNE TEXHUYECKUE TPYAHOCTH.

OKkeug martma (MgO mamn marHesus), MCNoAb3yemblii 408 U301ALMM TPYBUYaTbIX HarpeBaTeNbHbIX 3/1IEMEHTOB B 060/104KaX,
06/1a,a€eT BbICOKOM rMapodUAbHOCTbIO M BbICTPO MOMOWAET aTMOChEPHYIO BNary U3 oKpyKatoLen cpegbl. MornoweHne Baaru
3HAYUTEIbHO CHWXAET M30/IMPYIOLLME CBOMCTBA 3TOrO MaTEPUAA, @ TOK YTEUKM MOKET Bbl3BaTb CpabaTbiBaHME BbliK/OYaTe e

KOPOTKOro 3aMblKaHUsA Ha 3emato (GFCI).

Ecau Bbl He Ucnonb3yeTe MeHee rTMAPOPUIbHYIO MarHe3uto, NoYYEHHYH NyTEM NMOKPbLITUA 3ePEH CUMKOHOBLIM MAc/IoM (ee
Ha3bIBaloT rMAPodO6HON MarHesmei), YTo 3HaYUTENIbHO CHUMKAET ee pabouyto TemnepaTtypy, NPeaoTBPATUTb NOIOLEHUE
B/1ar MOXKHO 3a CYET KOHCTPYKLMM YKYNOPMBaAHMUA TOPLLOB TPYBKM, UTO MO3BOASAET YMEHbLIWUTb UAW YCTPAHUTb NPOXOXKAEHNE

aTMochepHOro BOAAHOrO Mapa.

MNpounssogutenu pr6anbIX HarpesBaTe/lIbHbIX 3/1EMEHTOB 06bIYHO rOBOPAT, YTO 3TO HOPMabHOE AB/EeHUE, U ANA YCTPAHEHUA
BHYTpF_‘HHei;I B/Iarn JOCTAaTOMHO NPOCTO HArpeTb Harpesatenn. OgHaAKo 3TO INLWb BPEMEHHOE peLLEHME, @ ECIM APMUPOBAHHbIE
3/IEMEHTbI N3aenna repmeTnanpoBaHbl HU3KOTEMMNEPATYPHbIMU CMOJ1aMU, B/lara MOXKET CO6VIpaTbCF| eue 6bICTpee 1 B 6osbliem

Konun4yectse.

HeKoTopble Npon3BOAUTENN B KAYECTBE CTaHAAPTa AaXKe PACCMATPUBAIOT 3HAYEHME COMPOTUBAEHNA aPMUPOBAHHON N30ALLUN
Ha ypoBHe 5 nav 20 MOm. B Tom cnyyae, eciv 310 3HauyeHue nagaeT HuxKe 1 MOm (Ha 50% HUXKe MUHMMANbHOTO 3HaYEeHUs,
YKa3aHHOro B CTaHZapTe obecneyeHus besonacHoct 1966 rogal), oHM peKOMeHAYHOT HOYbIO HAarpeBaTh U3genve 4o
TemnepaTypbl 150—260°C (300—500°F ). 3To KonoccanbHoe NpeHebpexkeHe 6e30MNacHOCTbIO NoJib30BaTeNEeN, XOTA NPU TAKUX
ycnoBusx (ToKk yTeuku 23 mA, 230 B) Bcerga cpabaTtbiBaeT AOMALUHWI BbIKAKOYATE/Ib KOPOTKOIO 3aMblKaHMA Ha 3eMJIHO.

[anee MOXXHO 03HAKOMUTLCA CO CPAaBHEHUEM 3HAUYEHUIT U30NALLUM U CKOPOCTU MOI/IOLLEHUA BNAru B HALWUX HarpesaTensx.

KoHTaKTbI

www.ultimheat.com j Cat23-2-2-19




TexHnyeckaa nHpopmauumsa

A-12 PewweHua gna TopuesbiX YNJIOTHEHUN C LLe/IbIo NPOTUBOAENCTBUA NPOHUKHOBEHUIO
BOAAHbIX NApoB B TpybuaTble HarpeBaTe/bHble 3/IEMEHTbI.

NPeBOCXOAHOM TEPMOCTONKOCTMU.

- MpoYHoe cuenaeHne co CTeHKOM
Tpy6KM HarpesaTens.

- MpoYHoe cuenneHne co CTeHKOM
Tpy6KM HarpesaTens.

Tun OcobeHHOCTN Mpeumyecrsa Hepocratku
- OTAMYHasA TePMOCTOMKOCTb (40
230°C) o
y - KpemHuiiopraHmyeckne cmonbl
- DNEKTPOU30/ALNOHHDbIE P P
o NopUCTbIe, UMEOT CKOPOCTb
KpeMHuimopraHmyeckne cMosbl LUMPOKO XapaKTePUCTUKM HE U3MEHAIOTCA
o NPOHMLLAEMOCTM BOAAHbIX MAapOB
KpemHuMopraHuyeckue | Mcnonb3yroTca 410 TOPLLEBOro YNAOTHEHMA | B 3aBUCMMOCTM OT TemnepaTypbl. (MVTR) 10
CMOJIbl HarpeBaTe/IbHbIX 3/1EMEHTOB M3-3a UX - He pactpeckuBatoTca.

100 r*mm/m% aeHb npu
TemnepaTtype 23°Cun
OTHOCUTENbHOM BNAaXKHOCTK 90%.

JnoKcuaHaa cmona

Mpu BbIGOPE 3MOKCUAHbBIX CMOA, KOTOpble
MCMONb3YIOTCA pesKe, caeayeT 6biTb
OYeHb BHUMATE/IbHbIM, MOCKObKY

NX XapaKTepUCTUKM BapbUPYHOTCA

B 3aBMCUMOCTM OT KayecTBa U
MOCTaBLLMKOB. BarKHbIMM NapameTpamu
3TOW Pa3HOBWUAHOCTM CMO ABAAOTCA:
TemnepaTypa, KOTOPYH OHU MOTYT
BbIAEPYKMBATb, TEMMNEpPaTypa CTEKNOBaAHMS,
rMBKOCTb U YCNOBUA TBEPAEHUSA.
TemnepaTypa cteknosaHus (Tg), ogHo u3
Hanbosiee BarKHbIX CBOMNCTB MOKCUAHOM
CMO/IbI — 3TO MHTEPBAN TemnepaTyp,

B KOTOPOM MOMIMMEP NpeBpaLLaeTcs 13
TBEPAOro, CTEKN006Pa3HOro matepmana B
MAFKMIA, 31aCTUYHBIA MaTepuan U MeHsaeT
¢dasy. B aTom AnanasoHe TemnepaTtyp
nagaert ero o6bemHoe yaesnbHoe
CONPOTUBAEHME, A TAK}KE 3HAUUTENBHO
CHMXaeTcA NPOYHOCTb U FePMETUYHOCTb

- Huskas ckopoctb
NPOHNLAEMOCTM BOAAHbIX NapoB
(MVTR),

6—10 r x mm/(m? x 24 4) npu
OTHOCUTE/NIbHOM BAaxHOCTN 90%.

- MpoyHoe cuenneHue ¢

HeprKaBeLWEN CTaNbto.

- H13Kas TepmocToinKoCTb,
06bl4HO MeHee 150°C, 3a
WCKOYEHUEM CMELNaNbHbIX
CcMecei, UCNoib3yemblx
B @3POKOCMMUYECKOM
1 aBMALMNOHHOWN
NPOMbILWNIEHHOCTHU.

- 3HaunUTeNbHOE NageHne
06bEMHOr0 yAeNbHOro
COMPOTUB/IEHUSA B TOUKE
cteknoBaHus (Tg).

CouetaHue
KpeMHUNOopraHNYecKom
M 3MNOKCUAHO CMONbI

MOo»KHO KOMBUHMpPOBaTL ABa

pesKMma 3anoHeHNs, HaHocA

[iBa Nocnef0BaTeNbHbIX CNoA:
KPEMHUIMOPraHMYECKYO 1 SMOKCUAHYIO
CMOAY, TMBO 3NOKCUAHYIO U
KPeMHUMOPraHMYeCcKyo CMOY,
npuyYem Kaxablii U3 ABYX BULOB CMO/
NpefoCTaB/fAeT HEKOTOPbIE CBOM
npevmyLLecTBa U KOMMNeHcupyeT
HegoCTaTKM ApYroro Buaa.

CTeKNAHHbIE LWapPUKN

Mbl paspaboTanm 3ToT TUN U30AALMUMK
TOpUOB TPY6KK, 4TOGbI YA0BNETBOPUTD
TpeboBaHuA, NpeabABAsAeMble K
repmeTusaLumm HarpesaTeneit. Topey,
TpybKM repmeTnsmpyeTca cneumanbHbiM
CTEKNAHHBIM LIAPWKOM, PacniaBneHHbIM
npwv BbICOKOW Temnepatype. Takue LapuKu
naeanbHO NOAXOAAT A8 UCNONb30BaHUA
B MeCTax C BbICOKOW BNIaXKHOCTbIO BO3AyXa
WN NPU HEPEryaapHOM MUCMO/b30BaHWUM
n3genma

- MpumeHeHne Npu BbICOKMX
Temnepatypax (8o 450°C).

- Moyt HyneBasn
BNAronpoOHNLLAEMOCTb.
MN3onaumoHHoe conpoTusieHmne
NPO6HbIX 3N1EMEHTOB,
N3roTOB/IEHHbIX C MOMOLLLbIO
HalLero NPon3BOACTBEHHOIO
npovecca, U3mepeHHoe nocne
5 neT xpaHeHus BO BNaXKHOM
cybTponnyeckom Kammarte, Bce
ele coctasnseT 6onee 20 FOm.

- bonee BbicOKana CTOMMOCTb
M3roTOB/IEHUA.

- MexaHunyeckasa XpynkocTb
CTeKna.
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TOJIbKO A/19 03HAKOMJIEHWA U MOTYT BbITb MU3MEHEHbI 63 NpeABapuUTENbHOM KOHCYAbTaL UK

TexHnyeckaa nHpopmauumsa

A-13 lNpoBepKa 3aBUCUMOCTU U3ONALUOHHOIO CONPOTUBNEHUA OT TEMNEepPaTypbl, TO/IbKO
Ha TOpLEeBbIX YNJIOTHEHUAX TPYOUaTbIX HarpeBaTe/IbHbIX 3/1eMEHTOB.
(BbinonHeHa Ha TpybKax ¢ HA 10 mm, OCHALLEHHbIX COeAUHUTENIbHBIM CTEPXKHEM
AnameTpom 4 mm.)

3NOKCUAHbIE CMOJIbI erMHMﬁOpraHquCKMe CMO/bl CTeKnAHHbIe WapUKU

- 1 Koht
T TR SR, T ™ 25 50 75 100125150 175 200 225 250 275 300 325 350 375 400 425 450 °C

Tpu ncnbiTaHHbIX 06pasLa
KPEMHMMOPraHMYecKkMx CMoA Npu TemnepaType
Tonbko oguH obpasel, (Ne 5) npu 00 110°C coxpaHAT OT/IMYHYI U30NALMIO, HO C
Temnepatype 110°C gemoHcTpupyeT 60/1bWONM HePaBHOMEPHOCTbIO.
3/1eKTpUYEecKyto nsonaumio 6onee 1 rOm. Tonbko oguH obpasel, (Ne 1) npu TemnepaTtype
00 300°C feMOHCTpUpPYET INEeKTPUYECKYIO
msonaunio 6onee 1 rOm.

Pasnunumna nokasaTtenen mexay pasHbimm
TMNAMU CTEK/IAHHBIX LWAPUKOB OYEHb
3HAYUTENIbHbI M 3aBUCAT OT TeMMepaTypbl
nnasneHus. OamH obpasew, (N2 5) npu
Temnepatype Bbiwe 300°C coxpaHseT
3N1EKTPUYECKyO nsonsaumo bonee 1 FfOm.

A-14 N3mepeHue U30NALMOHHOIO CONPOTUBIEHUA, TOKA YTEUYKU

CTaHAapTHbIe YCNOBUA UCTbITAHWUA A8 U3MEPEeHUA NOMIoLWeHMA BAarn o6bl4HO coctaBasatoT 1000 4acoB uau WecTb Hegenb npu
Temnepatype 65°C 1 oTHOCcUTeNbHOM BRaxKHOCTM 90%. Bnarogapsa metoay, pa3paboTaHHOMY B Hallel abopaTopuu, ycnosusa
MCNbITAaHWUIM Ha TEMI0BOE CTapeHMe cTann bonee KeCcTKUMU. U3aenns, MoMeLLeHHbIe B KaMepy A1A KAMMaTUYECKUX UCTIbITaHWUN,
B TEYEHME OAHOTO Yaca NoABepraTca BO34ENCTBUIO NEPUOLMUYECKUX TEMOBbIX LIMKNO0B Npu TemnepaTtype 50—80°C, KoTopble
33 CYET PaCLUMPEHMA U CKATUA BHYTPEHHEro OCTAaTOYHOrO BO34yXa BHYTPM TpybyaTbix HarpeBaTeIbHbIX 3/IEMEHTOB YBE/IMYMBAIOT
MHTEHCUBHOCTb NMPOHULLAEMOCTHU.

Bnarogapsa sTMM UCMbITaHUAM Mbl CMOI/IM Pa3paboTaTb HaAEeXKHble TEXHUYECKME PeLleHus.

Haw cTaHgapTHBIM NpoLecc ynaoTHEHUA TOPLLOB NpY HEGAAronpUATHbIX YCIOBUAX JOCTUIAET CTabUAN3aLMM NPOHULLAEMOCTHU
Bnaru npu 10 FOm yepes 1000 yacos. I1o B 5000 pa3 npesbillaeT 3HayeHue, Tpebyemoe cTaHAAaPTOM B OTHOLLIEHMM HOBbIX
HarpesaTenen, paboTatoWwmx NP HOPMabHbIX aTMOCHEPHbBIX YCOBUAX.

Huke npuBeneHbl pe3ynbTaTbl CPAaBHUTENbHbBIX UCMbITAHUIA TPYOUYATbIX HArPeBaTe/IbHbIX 3/1IEMEHTOB, N30/IMPOBAHHbIX
TPAAMLMOHHbIM CNOCOBOM, KOTOPbIE, KaK CYMTAETCA, MPOAEMOHCTPMPOBA/IM OYEHDb XOpOoLLee 3HaYeHne Ha yposHe 100 MOm
(0,1 TOm) (cMHAA KpMBan), N CTaHAAPTHLIX TPYOYATbIX HAarpeBaTe/IbHbIX 31EMEHTOB, U3FOTOBNEHHbIX MO HALeMy AeNCTBYHOLLEMY
TEXHOIOTMYECKOMY npoLeccy (Kentaa Kpusas)

Gohm
1000

100

10

1.0

0.1

0.01
0 100 200 300 400 500 600 700 800 900 1000 h

A-15 MpumeyaHue OTHOCUTENBHO U3MEPEHUIA N30NALUOHHOIO CONPOTUBNEHUA

Ecav nsmepeHmne 13oaALMOHHOTO CONPOTUB/IEHMS BbIMONHAETCA Ha COEAMHEHHbIX MapasnesibHo TpexdasHbIX UAN 0gHOda3HbIX
HarpeBaTe/ibHbIX 3/1eEMEHTaxX NyTeM NPUCOEAMHEHUSA KIEMM MO HanpssKeHnem, npumeHsaeTca 3akoH Oma, U pesysibTaT
OT/IMYAETCA OT MOJIYYEHHOrO NMyTeM OTAE/bHOIO M3MEPEHUA KayKAO0ro HarpesaTtess.

Hanpvmep: 3 napansenbHo COeaMHEHHbIX HarpeBaTe/ibHbIX 31EMEHTA, KaXAbli CO 3HaYEHUEM M30/ALMOHHOO CONPOTUB/IEHMA B
10 Om, aaayT oblee 3HayeHue, pasHoe 3,33 Om 6iarogapsa npumeHeHuio popmynbl 1/R = 1/R1 + 1/R2 + 1/R3.
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TexHnyeckaa nHpopmauumsa &

A-16 3aBUCUMMOCTb TONWMHBI OKCUAQ MArHMA OT 3Ha4YeHUA U30NALMOHHOrO CONPOTUBEHUA
u c6bopa BogAHOro napa

TpybuaTbili HarpeBaTeNbHbIN 31€MEHT B 060/104Ke COCTOUT U3 CNUPANbHOW HarpesaTe/IbHOM NPOBONOKM MePEMEHHOTO
AnameTpa, U30/IMPOBAHHOM MNOPOLLKOM OKCUAA MarHus 1 BCTaBAEHHOM B METa/IIMYECKYO TPYOKy, AMameTp KOTOpol 3aTem
YMeHbLUaeTca nytem o6:knuma. HapykHble guameTpbl TPyH6oK 6biBatoT pasHbiMU. Hanbonee pacnpoctpaHeHHble 6,25—12 mm.
M3 coobparkeHuii HaZeXKHOCTU U LLONITOBEYHOCTU, B HAarpeBaTensax, NpeacTaBNeHHbIX B LAHHOM KaTanore, MCNoJb3yHoTCs

TONBbKO TPYOKM AnameTpom 8 1 10 MM, 3aM0/IHEHHbIE BbICOKOKAYeCTBEHHbBIM OKCUAOM MarHus. ToNLWMHa CTEHOK TpYOKM —

3TO NepeMeHHasn Be/IMYNHaA, KOTOpasA 3aBUCUT OT ee AMaMEeTPOB, KOTOPbIE AO/KHbI BblAEPXKMBATb HANPAXKEHUE Npu 06XKMMme,
nepeHocuTb M3rnb 1 obecneymBaTb MeXaHMYECKYIO NPOYHOCTL. MPU 3TOM HEOBXOAMMO CTPEMUTHLCA YMEHbBLINTL Maccy U3aenus
W, CNepoBaTeslbHO, CTOMMOCTb MCMO/Ib3YEeMOro CbipbA. Ha TpybKax co CAMLLIKOM TOHKMMU CTEHKaMU ByayT NOABAATLCA TPELLMHbI
AN MUKPOTPELLMHBI BO BPEMSA BbINOSIHEHMA U3TMBOB AW BNOCNEACTBUN, NOC/IE ONpPeaeIeHHOrO KOIMYECTBa LIMKI0B Harpesa.
YT106bl OXapaKTepn3oBaTb NPEUMYLLECTBA U HEAOCTATKM PA3/IMYHbIX AMAMETPOB, Mbl MPOBE/IM UCMbITAHMA, UCNO/b30BaB Pa3Hble
06pasupbl U onpesenvB 3aBUCMMOCTb TO/ILWMHBI U30AALMM U NOTNOLWEHWA BAArM OT UISMEHEHUA ANAaMeTPOoB. B cooTBeTcTBUM C
OMAaMeTpamM, TO/IWMHA U30NSALMN U3 OKCUAA MArHMA BapbupyeTca OT O4HOro A0 Tpex. ToNLMHA C/10A OKCUMAA MarHUs Hanpsamyto
onpezenser U30NALMOHHOE CONPOTUBAEHME.

3TW UCMbITAaHWA NPOBOANINCH C UCMONB30BAHMEM YMUCTOTO OKCUAA MarHuA, 6e3 06paboTKM NOBEPXHOCTU MyTEM HaHECEHUS
CUIMKOHA, NOCKO/IbKY OH MCYEe3aeT NpU OTXKUre, BbINONHAEMOM nepes, n3rnbaHmem.

3aBUCMMOCTb 3HAYEHMUA U30NALMOHHOIO CONPOTUBEHUA C6op Bnaru (3aBUCUMOCTb 3HAUEHUSA U30NALUOHHOTO
TPy6uyaToro HarpeBaTeNbHOro 3/IeMeHTa A4/nHoli 100 mm, yepes CONpPOTUBNEHUA OT BpeMeHHM), TpybuaTblii HarpesaTesb C
2 yaca npebbiBaHUA B neun npu Temnepatype 200°C u nepeg HeyNNOTHEHHbIMMU TopLamu, ganHoi 100 mm, npu Temnepartype
yN/A0THEHUEM TOPLLOB, OT OKCMAA MarHusa 25°C 1 OTHOCUTENbHOW BAaXKHOCTU 90%
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A-17 BanaHue TemnepaTypbl Ha U301ALUOHHOE CONPOTUBAEHME YNIOTHEHHOrO OKCUAA

MarHua
1 Gohm \
100 \ }

10

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEHeHbI 6e3 I'Ipe,D,BapMTEﬂbHOI;I KOHCYy/bTauuun

1 Mohm

100 Kohm

100 200 300 400 500 600 °C

3aBMCUMOCTb U30/IALMOHHOrO CONPOTUBAEHUA OT TEMNepaTypbl, TPY6UaTbi HarpeBaTeNbHblii 31eMeHT B 060104Ke, Anam.
8 Mm, gnrHa 1200 mm. (U3mepeHo B neun, Ha npeaBapuUTe/IbHO 06e3BOXKeHHOM TPy64aTom HarpeBaTe/IbHOM 3/IeMEHTE B
060n10uKe, 6e3 TOpLEBbIX YN/IOTHEHUA.)

MpumeyaHue. B 3aBUCMMOCTHM OT KauecTBa BbIGPAHHOro OKCMAA MarHus U CTeNEHU ero CKatusa, yae/bHoe ConpoTUBAEHNE
MOXeT BapbupoBaTb B Npeaenax oT OA4HOKPATHOrO A0 YeTbIPEXKPATHOrO YBEINYEHUA.

B 3aBMCMMOCTM OT MIOTHOCTM YMIOTHEHWA, MOPOLUOK OKCMAA MarHus MMeeT TeMI0MpPoBoAHOCTb 5—6 BT/(m-K).

(KacaTenbHo MamepeHns NAOTHOCTM YNAOTHEHUS CM. «CTaHAapPTHbIE MeToAbl ucnbiTaHnit ASTM-D-2771-90 ana onpeaeneHus
NAOTHOCTM YN/IOTHEHUA OKCMAA MarHUs, UCNOIb3YEMOTO B 31€KTPO06OPYA0BAHMMY.)

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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TexHnyeckaa nHpopmauumsa

A-18 N3onaumoHHbIe paccToaHUA TPybuaTbix HarpeBaTebHbIX 3/1eEMEHTOB B 060/104Kax

Ocob0e BHMMaHWe HEOBXOAMMO YAENUTb SNEKTPUUYECKMM KNEMMaM Ha NpeameT cob4eHNA 3a30Pp0B M PACCTOAHUMN YTEUKH,
TpebyembIx CTaHAAPTAMM, B 3aBUCMMOCTM OT HAMPAXKEHMA U XapaKTepa OKpYKatoLwwen cpeapbl.

KoHdurypauum (B aTX Moaenax paccToaHMA yTe4yKM paBHbl 3a30pam)

Tun BbIXOAHOTO
CTEPXKHA

Onam. Tpybku 6,5,
AMaM. CTepPXKHA 2,5

Ounam. TpybKku 8,
OVaM. CTepKHA 3

Onam. Tpybku 8,
OMaM. CTepxKHA 4

Ounam. TpybKku 8,
OVaM. CTepKHA 4

Ounam. Tpybku 10,
OMaM. CTepXKHA 2,5

CoeguHeHune
ocyllecTeifeTca
C MOMOLLbIO
CcTON6UKOBOrO
BbIBOAA,
NpUBapPeHHOro
TOYEYHOM CBapKOMA
K BbIXOAHOMY
CTEPKHIO Ha
paccTosHUU He
meHee 4 mm OT

0.8

Bo3moikHble
BapuaHTbl
npUMeHeHuA

npu 250 B, cTeneHun
3arpsAsHeHua 2,
C u3onsumen B Buae
CTEKNIAHHOIO LWapuKa
WU U3 CMO/IbI KNacca
I (IRC > 600 B)

NN N3 CMOJbl KZ1aCCa
I'wam 11 (IRO 2 400 B)

MoxxeT
MCMNONb30BaThCA
npu 400 B, ctenenun
3arpAsHeHua 2,

C usonsaumen B Buae
CTEKNAHHOIO LWapuKa
WAU U3 CMObI Klacca
I (IRC > 600 B)

npu 250 B, cTeneHun
3arpsAsHeHua 2,
C u3onsumen B Buae
CTEKNIAHHOIO LWapuKa
WM U3 CMO/IbI KNacca
I van 1l (IRO > 400 B)

npu 250 B, cteneHun
3arpAsHeHua 2,
C usonsaumen B Buae
CTEKNAHHOIO LWapuKa
WMAU U3 CMO/bI Klacca
I (IRC > 600 B)

TPYOKU.
PaccTosiHue (Mm) 1,3 2,15 1,9 1,4 3,1
MoxeTt
MoskeT
g MCMNONb30BaTbCA
npu 250 B, cteneHun
npu 250 B, cteneHun P i’
3arpAsHeHua 2,
3arpAsHeHus 2, o
o C u3onsumen B suae
MoxeTt C nsonauneun s smae Moxet MoskeT CTEKNAHHOTO WapuKa
MCNONb30BaTbCA CTEKNIAHHOIO WapuKa MCNONb30BaTbCA MCNONb30BaTbCA

WUNN N3 CMOJIbl K/1acCcCa
I, 1 wam 11l (IRC 2
175 B)

MoxeTt
MCNONb30BaTbCA
npu 400 B, cteneHun
3arpAasHeHua 2,

C u3onsumen B Buae
CTEKNAHHOTO LWapuKa
WU U3 CMOJIbl KNacca
I uau Il (IRC = 400 B)

Tun BbIXOAHOTO
CTEPKHA

Onam. Tpybkm 10,
OMaM. CTepXKHA 3

Ovam. Tpybku 10,
ANaM. CTEPXKHA 4

Onam. Tpybkm 12,
LWaM. CTepKHA 2,5

Oviam. Tpybku 12,
OVaM. CTepXKHA 3

Onam. Tpybkm 12,
OMaM. CTEepPXKHA 4

CoepguHeHune
ocyllecTBaseTcA
C MOMOLLbIO
cTonbukoBoro
BbIBOAA,
NpPUBAPEHHOTO
TOYEYHOW CBapKOM
K BbIXO4HOMY
CTEPKHIO Ha
pPacCcTosHUU He
meHee 4 mm OT
TPYOKM

0.8

0.8

PacctosHue (mm)

Bo3morkHble
BapMaHThbI
npuMeHeHua

MoxeTt
MCNONb30BaTbCA
npwu 250 B, ctenexun
3arpAsHeHns 2, ¢
nsonauuen B Buae
CTEK/IAHHOTO LWApuKa
WU U3 CMOJIbI
Knacca |, llnan lll
(IRC>175 B)

MoxxeTt
MCNONb30BaTbCA
npu 400 B, cteneHun
3arpAsHeHns 2, ¢
n3onAumnen B Buae
CTEK/IAHHOIO LWApUKa
WX U3 CMOJbI
knacca |l uan Il (IRC 2
400 B)

MoxxeT
MCNONb30BaTbCA
npu 250 B, ctenenun
3arpAsHeHua 2, ¢
n3onAumen B Buae
CTEK/IAHHOTO LWApUKa
WU U3 CMO/bI
knacca | uan 1l (IRC =
400 B)

MoskeT
MCMNONb30BaTbLCA
npu 400 B, cteneHun
3arpA3HeHna 2, ¢
n3onaunen B Buae
CTEK/IAHHOrO LWapUKa
WU U3 CMONbI
knacca | (IRC > 600 B)

MoskeT
MCNONb30BaTbCA
npwu 250 B, cteneHun
3arpAsHeHuna 3, ¢
M30N5UNEN B BUAE
CTEK/IAHHOTO LUApMKa
WU U3 CMOJIbI
Kknacca |, ll nan lll
(IRC>175 B)

MoskeT
MCNONb30BaTbCA
npu 400 B, cteneHun
3arpA3HeHnsa 2, ¢
M30N5LUNEN B BUAE
CTEK/IAHHOTO LUapUKa
WX U3 CMOJbI
Kknacca l, ll nan lll
(IRC>175B)

MoskeT
MCMNo/1b30BaTbCA
npu 250 B, cteneHun
3arpsAsHeHua 3, ¢
nsonaumen B Buae
CTEKNAHHOTO LIapuKa
WA U3 CMOSbI
knacca |l uan 1l (IRC =
400 B)

MoskeT
MCMNONb30BaTbCA
npu 400 B, cteneHun
3arpAsHeHuA 2, ¢
n3onsauunen B Buae
CTEKNAHHOTO LIapuKa
WU U3 CMO/bI
knacca l uam Il (IRC 2
400 B)

MoxeT
MCNONb30BaTbCA
npu 250 B, cteneHun
3arpAsHeHns 3, ¢
130/1Aumnen B Buae
CTEK/IAHHOTO LWApUKa
WX U3 CMOJIbI
knacca | (IRC > 600 B)

MoxeT
MCMONb30BaTbCA
npu 400 B, cteneHun
3arpAsHeHna 2, ¢
n3onaumnen B Buae
CTEK/IAHHOIO LUApUKa
VAN U3 CMOJIbI
knacca | uam Il (IRC >
400 B)

KoHTaKTbI
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TexHuuyeckaa nHpopmauus
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

TexHnyeckaa nHpopmauumsa &

A-19 CreneHu 3arpAasHeHuUs

MWHMMaNbHbIE PACCTOAHMUA YTEUYKM A8 OCHOBHOW M3onaumm (Tabamua 20.3, EN60335-1)
CTeneHb 3arpA3HeHUs MUKpocpeapbl™
HomuHanbHoe 1 5 3 4
HanpsAxXeHne
lpynna matepunanos™* lpynna matepunanos™* lpynna matepunanos™*
| 1l A, 111B | 1l 1A, 111B | Il 1A
<250B 0,6 1,8 2,5 3.2 3,6 4 5 6,3 8
<400 B 1 2,8 4 5 5,6 6,3 8 10 12,5

** CteneHu 3arpasHeHusa 1, 2, 3 u 4 OTHOCATCA K TAKUM I1eMeHTaM, KaK Tpy6uaTbie HarpeBaTe/ibHble 31eMEHTbI MU
HarpesaTenu }XungKoctu. CteneHb 3arpasHeHUA 4 He OTHOCUTCA K ycTpoiictBam. MUKpocpega — 310 6aumkaliwan okpyKatowasn
cpepa u3onAuUm, KoTopasa B 0CO6EHHOCTU BAUAET Ha onpeaeneHue PacCTOAHUI yTeUKu

- CteneHb 3arpsasHeHun 1. «OTcyTCTBME 3arpA3HEHMI AN HAIMUYME TONbKO CYXMX, HENPOBOAALLMX 3arpA3HEHMIA. 3arpsA3HeHns He
CYLLECTBEHHbI». ITa CTeNeHb 3arpAsHeHna He NPUMEHAETCA B OTHOLIEHWW HarpeBaTenei, NpeacTaBleHHbIX B JaHHOM KaTaiore
- CteneHb 3arpasHeHuns 2. «O6bIYHO MMEIOT MECTO TOJIbKO HEMNPOBOAALLME 3arpA3HEHUA. MHOT4a MOXKET 0XKUAATbCA BpeMEeHHasn
NPOBOAMMOCTb, BbI3BaHHAsA KOHAEHCALMEN BAarM». ITOT YPOBEHb 3arpsAsHeHns ABNSETCA Hanbosiee pacnpoCTpaHeHHbIM B
HarpeBaTe/lbHbIX BbITOBbIX 3N1E€KTpONpHbopax.

- CteneHb 3arpsasHeHna 3. «MmetoT mecTo nposogsLime 3arpasHeHmns. Cyxme HenpoBoasaLLmMe 3arpsAsHEHNA MOTYT CTaTb
NPOBOAALLMMM U3-33 KOHAEHCALMWN BNArn». ITOT YPOBEHb 3arpA3HEHMS PacNpOCTPAHEH BO BCEX 3/1eKTPOBLITOBbLIX NpMbopax,
reHepUpYyHLLMX XON0A4.

- CTeneHb 3arpAsHeHus 4. «3arpasHeHne co3aaeT NOCTOAHHYI0 MPOBOAMMOCTb, BbI3BaHHYIO 3/1EKTPOMNPOBOAALLEN MNbl/IbIO, AOXAEM
nan cHerom». O6pasoBaHue 3arpA3HEHMS 3TOM CTeMNEeHN BO3SMOXKHO B HarpesaTesnx, KOTopble NPUMEHAIOTCA B PeBEPCUBHbIX
CUCTeMax KOHOMUMOHMPOBaHMA BO3AYXa, rAe KOHAEHCALMA NPOUCXOAUT Ha 3/1EMEHTAX, PACMONOKEHHbIX BbILIE, YTO MOXKET
npmBecTv K 06pa3oBaHuMIO Kanesb BoAbl.

** Ipynna maTtepunanos. CBA3b MexXAay rpynnov MaTepuanos 1 3HAYEHUAMU KOHTPONIbHOTO MHAEKCA TPEKMHrocTonKocTu (PTI)
n3noxeHa B pasgene 6.13. 3HayeHumA PTI OTHOCATCA K 3HAaYEHMAM, MOlyYEHHbIM B COOTBETCTBMM €O cTaHAapTom [EC 60112 w
NPOBepPEeHHbIM C MOMOLLbIO pelleHna A.

I. IRC 2 600. Kepamuyeckne matepuasbl U CTEKNO OTHOCATCA K 3TOW KaTeropum 6e3 ncnbitaHnit. OpraHnyeckmMe maTepuasbl, Takue
KaK M1acTMacchl, NPOXoAAT cepTUOUKALIMOHHbIE UCMbITaHUA C LeNblo onpeaeneHua X NpuHaanexxHoctu K rpynnam [—I11B.

II. 400 < IRC > 600

[lIA. 175 < IRC > 400

[lIB. 100 < IRO 175
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TexHu4yecKaa nHpopmauums

o

B — npaBuaa NPoOeKTUPOBaHMUA KOPNYCcoB pe3epByapos
B-1 MpuumnHbI UCNONb30BaHUA HEP}KaBEIOLEN CTaNu TOALWMHON 1,2 mm

Bbibop HeprkaBetolLel cTanm bbl1 o4eBUAEH, TaK KaK HarpeBaTein A0KHbI UCNO/Ib30BaTbCA B KOHTYPax MUTbLEBOW BOAbI U
bacceltHOB, a TaK¥XKe C *KUAKOCTAMM, KOTOPble 06bIYHO MPUMEHSAIOTCA A1 CUCTEM LLEHTPAIbHOIO OTOM/IEHUA.

HarpeBatenu, npeactaBneHHble B 3TOM KaTasiore, pa3paboTaHbl TaKMM 06pa3oM, YTO B KOHTAKT C BOAOM BCTYMNaeT TO/NbKO
Hep:KaBetoLlan cTanb. CONpUKOCHOBEHME C BOAOW NPMUCAA04HOr0 MeTaslzia CBAapHOro LWBA MAWM pacTBopa AAA yaaneHua Npunos,
CMOJT U M/IaCTMACCOBbIX MaTEPMaIOB UCKIOYEHO. B pe3yabTate OHM NOIHOCTHIO COOTBETCTBYIOT TPeboBaHUAM CTaHAapTa
BennkobputaHmm WRAS (KoHcynbTaTMBHaAA nporpamma no HOpMaTUBHOMY Pery/iupoBaHuMI0 BOMPOCOB BOAOCHabKeHunA) 1
HemeLKoro ctaHgapta KTW, onpeaenstolLero Ka4ecTso NMTbeBOM BOAbI

- CnnaBbl M3 HepXKaBeloLWEen CTann, 0COBeHHO ayCTeHUTHbIE, UMEeKT KO3DULMEHT yanmHeHua Ao 60%, yto obneryaet

dopmoBaHue.

- MpekpacHO NoAXoAAT AN UCNONb30BaHMA AYrOBOM CBaPKM BONbGPaMOBbIM 3/1€KTPOAOM B cpeae nHepTHoro rasa (TIG).

- O6napatoT XopoLlet KOpPO3UOHHOM CTOMKOCTbHO.

- Mapku ctanu AlSI 316* 0cobeHHO YCTOMUYMBBI K BO3AENCTBUIO CPEACTB AN Ae3UHDEKL MM BOAbI, BKAOYAs 30HbI CBAPKMU.

- OHM NerkoAoCTYMHbI B BUAE IMCTOBOTO MaTepuana, Tpyb, YyleKk u TpybHbIX 3aroTOBOK, YTO JaeT BO3MOXKHOCTb M3rOTOBUTL U3
O4HOr0 MaTepuasa BCe 31eMeHTbl pe3epByapa, WTaMrnoBaHHbIe UM NOABEPTHYTbIe MexaHUYeckon obpaboTke.

- Mocne nonHoM c60PKM MOXKHO BbIMOJHUTb MACCMBUPOBAHUE MYTEM MOFPYKEHUSA, HE 3arpA3HAS BaHHY NPUMNOEM.

- TonwmHa 1,2 mm TpebyeTtcs ana Toro, YTobbl 06€CNEeYNTb YCTOMUMBOCTD K AaBAEHMIO, COBMECTUMYHO C CETAMMU KOMMYHA/IbHO-
6bITOBOrO BOAOCHAGKEHMA, COXPAHMB NPU STOM 3HAYMUTE/IbHbIM 3aMac MPOYHOCTY.

B-2 BnausAHMe 3a30p0B B CBapPHbIX WBAX HA 06pa3oBaHMe KOppO3uun

Mpu cBapKe ABYX 3/1eMeHTOB HEOH6X0AMMO BbINOAHUTL CBAPHOM OB A0 BEPLUMHbI PAa3AeNKM KPOMOK M NPOBapUTb 06e CTEHKM Ha
BCHO TO/ILLMHY. B HE MONHOCTBIO MPOBAPEHHOM CBapHOM LUBE OCTAETCA 3a30p, KOTOPLIV ByAeT Bbl3blBaTb NOABAEHME KOPPO3UK,

0CO6EHHO npn OTI0XKEHUU YaCTUL, MHOPOAOHOIo MeTansaa.

LLloB, npoBapeHHbIit Ha BCHO TOALWMHY, 6€3 3a30p0B, CTUMY/NPYIOLLMX
nosiBIeHNE KOPPO3MM

He3aBepLueHHbI CBapHOI LLIOB, OCTaB/AIOLLMIA 3330p Ha BepLUMHe
pasgena KPOMOK, KOTOPbIV CTUMYAMPYET NOABAEHUE KOPPO3UK

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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B cBA3M C NOCTOAHHbIM COBEpPLUEHCTBOBAaHUEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb U3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCYy/1bTauumn

TexHun4yeckaa nHpopmauma

B-3 lmppasanyeckue yaapbl

MMAapaBANYECKUI yaap — 3TO yAapHAA BOIHA B UHXKeHepHOM cucteme. Cam HarpesaTe/lb He NPOU3BOAMUT M’MAPABANYECKUI
yaap. Ero npuynHoi agnaeTca peskas OCTaHOBKA LIMPKYAALMM BOAbI, 0ObIYHO BbIMOJHAEMAA C MOMOLbIO ABYXMO3ULNOHHbIX
PerynaTopos, YTO BbI3bIBAET CU/bHbIE KONEBAHWUA AaBAEHUA BCNEACTBME BHE3AMHOIO CHUMKEHWUA CKOPOCTU ABUNKYLLENCA BOAbI.
M3meHeHUs faBneHuna ropasno 6osee 3HauYUTeNbHbI, €C/IM NMPU BbICOKOM CKOPOCTU NOTOKA BOAb! MPOUCXOAMUT BbiCTpasn ero
oTceyKa. InMTenbHOCTb AENCTBUA YAAPHOM BOMHbI cocTaBaseT nopsaaka 0,2—0,5 cek.

MakcumansHoe AaBneHue, co34aBaeMoe Npu BHE3AMHOM OTCEYKE NOTOKA, onpeaenseTca ypasHeHnem HyKoBCKOro:

P=pcU

loe

P = nasnexue (Ma)

P = NNIOTHOCTb KMUAKOCTU (Kr/m3)

C = CKOPOCTb 3BYKa B XuaKoctu (ans soabl = 1480 m/c)

U = ckopocTb *uakoctu (m/c)

Hanpumep, B HarpesaTesie Npu CKOPOCTM NOTOKa Boabl 1 m/c:

P=1000x1480x1=1,48 MIa

Ha npaKTuke, Takue yaapHble BOMHbI 0C1abeBatoT 3a CYET A/IMHbI TPYObI MeXay MeCTOM MX BO3HUKHOBEHUS U pe3epsyapom. Ho
HanpAXeHWs, NpuUnaraemble K pesepsyapy, BaXKHbl M B KPaMHMX Cy4aax MOFYT NPUBECTU K 0OPa30BaHMIO YCTANIOCTHbIX TPELLUMH,
KaK MpaBu0, N3-3a HEBEPHbIX KOHCTPYKTOPCKUX PeLLeHWN, AOMNYCKaoWmMX N3rmb MeTaninyeckmx CTeEHOK.

MpoAayKuuMA B 3TOM KaTanore paccumTtaHa Ha BbiaeprkuBaHue cebiwe 1 000 000 rugpaBanyeckmx yaapos ¢ nepenagom
BasneHus DP B 20 6ap, gocturaembim B TedeHue 0,2 c.

OCHOBHbI€ NPUYMHDbI TMAPABANYECKUX YAAPOB

- Pe3Koe 3aKpbITMe KpaHa.

- DNEKTPOMArHUTHbIN KNanaH CTMPaNbHON MaLUMHbI.

- 3anyck Hacoca.

- OcTaHOBKa Hacoca.

- 3aKpbITME 3aMOPHOTro KnanaHa.

- CONpUKOCHOBEHME XON04HOM KUAKOCTU C KOHAEHCUPYEMbIM MAPOM.

Bars
18,00
16,00
14,00
12,00
10,00
8,00
6,00
4,00
2,00
0,00
-2,00
-4,00
-6,00
-8,00

0 0.05 0.1 0.15 0.20 S

Tunosas ¢popma yaapHOW BOMHbI NPU TMAPABAMYECKOM yaape B pe3epByape guamerpom 125 mm,
npu gasneHuny soabl 2 6ap M CKOPOCTM NOTOKa BoAbl B Tpy6onposoge 0,5 m/c.
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TexHun4yeckaa nHpopmauma

P

B-4 CnocobHOCTb BbigepKUBaTb AaB/eHME B 3aBUCMMOCTU OT KOHCTPYKLUU TOPL,EBOM

KPbILIKK

CnocobHOoCTb pe3epByapoB BblAEPKMBaATb AaBAeHNE (MPOYHOCTb) M CTEeMEeHb CONyTCTBYOWMX AedopmaLnii 3aBUCAT OT GopMbI
3TUX pe3epByapos.
AHanornyHoe coobpaxeHne BEpPHO 1 A/1A UCTbITAHUIN C YCKOPEHHbIM CTapeHUEM, KOf4a MMUTUPYIOT XapaKTepHble A4 YCI0BUA
3KCMAyaTaLmMmn rnapasanyeckme yaapbl, KOTopble oueHb BbICTPO BbI3biBaOT 06pa3oBaHME YCTaNOCTHbIX TPELLMH.
X0oTA NAOCKME TOpLbl MPOCTbI B U3TOTOB/IEHWUM M MOTYT Ha NepPBbIi B3MAL Ka3aTbCA SKOHOMUYHBIM PELEeHNEM, UX CNOCOBHOCTb
BblEPKMBATb AAB/NEHUE OrpaHMYEHa U TpebyeT 3HAUUTENIbHOTO YBEIMYEHMUSA TONLWMHBI CTEHKM A8 obecneyeHus
aHaNOMMYHbIX XapPaKTEPUCTUK. B 3TOM C/lyuyae IKOHOMMYECKME NMPENMYLLECTBA TAKOTO peLlleHna ncyesatot. Ytobbl HarnsgHo
NPOAEMOHCTPMPOBATb PA3/INYUA, Mbl NPOBEIN CPABHUTE/IbHBIE UCMbITAHMA Ha pe3epByapax AvameTpom 100 mm, ANUHOW

100 mm, n3rotoBsieHHbIx U3 ctanu AlSI 304 TonwmHom 1,2 mm, AyroBow CBapKoi BO/IbGPamMOBbIM 3/1EKTPOLOM B MHEPTHOM rase
6e3 1CNoAb30BaHMA NPUCAZ0UYHOro MaTepuana.
[aHHble NCNbITaHMA MOMOratoT 06bACHWUTL, MOYEMy Mbl OTAAEM NpPeanoYTeHNE KynoioobpasHbIM TOPLEBLIM KpPbILIKaM.

[lyroBas cBapka
BO/bOPAMOBLIM
3N1EKTPOAOM B
MHEPTHOM rase.

KoHcTpykuusa
TOPLEBbIX KpbILLEK OcobeHHOCTN Mpeumywiecrsa HepocTtatkn
Topel, 3aKpbIT
NNOCKOM KPbILLKOW - 3HauuTeNbHble AedOPMALLMK AaKe NPU HUSKOM
BPOBEHb C [ABNEHUN.
60KoBbIMU - Ype3sBblyaliHO HU3KasA crnocobHOCTb
CTEHKaMM, - OTCYTCTBYIOT Pacxofpbl Ha OCHACTKY. BblAEPKMBATb AaB/IEHME.

- Camoe HM3KOe JaBneHune paspbisa.
- bbIcTpoe noABneHne yCTanoCTHbIX TPELUWH B
30He CBapHOro ws.a.

TopeL, 3aKpbIT
NIOCKOM KPbILWKOW C
Hapy*KHbIM 06040M.

- MpocTas peanunsaums peLleHns, 4eTanm npocto
BXOAAT APYr B Apyra.

- KOHCTPYKLMA NO3BONSET UCMONL30BATb NAMKY.

- MpocTas dbopma WTamnos 4,18 GopMoBaHUA
netanen.

- M13-3a CyLLLEeCTBEHHOM BENNYMHDI 3330POB
BO3pacTaeT puck 06pasoBaHUA KOPPO3UK NoA,
AeNCTBUEM MHOPOAHbIX YacTUL,.

- Hu3Kas cnocobHOCTb BblAEPKMBATb AABNEHUE.

- B mecTe, roe 0607, TOpLEBOM KPbILLKK
n3rnbaetcs nog, yrnom 90°, 6bicTpo
HOPMMPYIOTCA YCTaNOCTHBIE TPELLMHDI.

TopeL, 3aKpbIT
NIOCKOM KPbILLKOW
C BHYTPEHHUM

- MpocTas peanusauyn peleHus, 4actu
BXOAAT APYr B Apyra. Yalle Bcero TopLesyto
KPbILLKY NPUBAPUBAIOT IyroBOii CBapKOW
BONbOPAMOBbIM 31EKTPOAOM B UHEPTHOM

- M3-3a CyLLLEeCTBEHHOM BENMYMHDI 3330POB
BO3pacTaeT puck 06pa3oBaHUA KOPPO3UK NOA,
AeNCcTBUEM MHOPOAHbIX YacTuL, - Camas HU3Kas
CrMoCOBHOCTb BbIAEPHKMBATL aBNEHME.

- B mecTe, rae 0607, TOpLEBOM KPbILLKK

KpbilwKa. Kpas
npvBapeHbl BCTbIK K
6OKOBbIM CTEHKaM
[yroBovi cBapKon
BO/IbOPAMOBLIM
3N1EKTPOAOM B
MHEPTHOM rase.

MCMbITAHWI Ha CTapeHue.

- Hanbonblunii BHyTpeHHUI 06bem npum
HauMeHbLUEel Macce CbipbeBOro maTtepuana.

- OTCYTCTBYHOT 3a30pbl, CNOCOGCTBYIOLLME
06pas3oBaHUIo KOPPO3UK NoZ, AeicTBremM
MHOPOZAHBIX YacTuL,

- OKpyr/1as KOHCTPYKLMA NO3BONAET UCKNOUMNTD
3aCTOVHbIE 30HbI Y OT/IOXKEHWE OCAZKOB.

M. K MOCK Ky 3TO N TO. o
o6oso } HZ?;’O )f:a:l;Hésza pocro n3rnbaetcs nog, yrnom 90°, bbicTpo
’ GOopMUPYIOTCA YCTANOCTHBIE TPELLMUHBI.
mx - Hannyuwwas cnocobHOCTb BblAEPKUBATL
KynonoobpasHas [aBneHve.
1 TopLesas - Hanbosnbluasn f0NroBeYHOCTb MO pesybtatam

- CpesiHWe pacxoAbl Ha LUTaMMOBKY U OCHACTKY
AN GopMOBaHMA.

2 UeNbHOTAHYTbIE
KynonoobpasHble
KPbILIKK,
CBapeHHbIe BCTbIK
[yroBoWi cBapKon
BO/IbOPAMOBLIM
3N1EKTPOAOM B
MHEepPTHOM rase.

- HanmeHbLuan A7MHA CBapHOTO LWBA.

- Hannydwas cnocobHOCTb BblAepsKMBaTL
[aBneHve.

- HanbonbLuas fONrOBEYHOCTb MO pe3ynbTatam
MCMbITaHWUIA Ha CTapeHue.

- OTCyTCTBYHOT 3a30pbl, CNOCO6CTBYIOLME
06pa3oBaHMIO KOPPO3UK NOZ AeiCTBUEM
MHOPOZHbIX YacTuL,

- OKpym1as KOHCTPYKLA MO3BOIAET UCKIIOUYUTD
3aCTOWHbIE 30HbI 1 OT/IOXKEHWE OCAAKOB.

- NnHa Kaykaol NoNoBMHbI KOpyca orpaHuyeHa
1—1,5 anametpa pesepsyapa. Hanpumep,
[OJIMHa pe3epByapa AvameTpom 10 Mm moxkeT
COCTaBWTb He 6onee 250 mm.

- Camble goporve wramnbl 418 GopmoBaHUa
netanen.

- Motepu maTepuana 6onblue B cpaBHEHUM C
npeablaywmm peLlieHmem.

BesMumnHa obLiero yaavHeHUs pesepsyapa B pesysbraTe gedbopmaliv TOPLEBbIX KPbILWEK B 3aBUCUMOCTM OT AaBAeHMsA (MCNbITaHUs

NPoOBOAMIUCL HA pe3epByapax AnameTpom 100 Mm U3 NUCTOBON HepxKaBetowen ctann 304L TonwmHon 1,2 mm).
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TexHnyeckaa nHpopmauumsa &

B-5 UcnbiTaHMe Ha yTeuku

YTeuKku BoAbl ABNSAOTCA OCHOBHbIM PUCKOM, CBA3AHHbIM C pe3epByapaMu HarpesaTenei.

OB6bIYHO OHM BbI3bIBAOTCA HE3AMETHLIMM MUKPO3a30paMu U ToYeYHbIMU gedeKTamm CBapHbIX WBOB. Takne aedeKTbl MoryT
npeacTaBAATb CO6OM HECMNOLWHOCTb UM BKIOYEHWE B BUAE MHOPOAHOM YacTULbl.

Ecnn cbopKa 060n04eK oCcyLecTBAANACh MANKOM C HArpeBOM MaMeHEM UM UHAYKLUMOHHOM NalikoW, TO TaKON MHOPOAHbIN
MmaTepwuan 4acTo NpeacTaBaseT coboit Kanio nasabHoro ¢patoca (06bI4HO Bypbl). JaHHbIA TUM MHOPOAHbLIX BKAKOYEHWIA Bbi3blBAET
YTEYKM, KOTOPbIE HEBO3MOXKHO OBHAPYKUTb B NMPOLLECCE KOHTPOIA KaYecTBa, MOCKO/bKY 3acTbiBLIasA bypa He AOMYyCKaeT yTeUKH,
NMoKa He pacTBopuTCA B BoAe. [11A 3TOro MoXKeT NOHaZ0bUTbCA HECKONIbKO AHEN. YTeuKa NpoABaAeTCca CNyCcTA 3Ha4YMTeIbHOe BpeMs
nocne nNpoBeAeHUn UCMbITaHUA Ha YTEYKM, KaK NPaBMIO B NOJEBbLIX YCOBMAX NOCAE NOCTaBKM rOTOBOW NPOAYKLUN.

[aHHbIV fedeKT He BOSHMKAET NpU NaiKe B NeYM B YCIOBUAX BaKyyma UM B KOHTpPOAMpyemoi aTmocdepe, of4HAKO B Xoae
nofobHoro npotiecca Bce AeTanun NoABepratoTca AeMCTBUIO TemnepaTyp BRAoTb 40 650°C (NpunoiHble cnaasbl ANA KanUAAAPHOM
naiku c cogepaHvem cepebpa/meamn) nnm aaske go 900°C (NpunoiiHble MegHO-HUKeeBble CMaBbl), YTO MOXET NMPUBECTM K
MEeXK3epPEeHHOM KOPPO3UN HEPIKABEIOLLLEN CTaNM (CM. HUXKe pasaen, MOCBALLEHHbIV KOPPO3uK), ecim nocae AaHHbIX onepauni He
BbINO/IHUTb HaZexXKalLyo TEPMUYECKYI0 06paboTKy.

JaHHbIV edeKT He BO3HMKAET B CBAPHbIX LWBAX, BbINOJHEHHbIX AYrOBOM CBAPKOWN BO/IbPPaMOBbIM 3/1EKTPOLOM B MHEPTHOM rase
6e3 UCnoab30BaHUA NPUCALOYHOrO MaTepuana, MOCKObKY B 3TOM C/ly4ae BO BPEMA CBAPKM UCMONb3YETCA 3almTa MHEPTHbIMM
rasamu.

310 O6'b$|CHﬂ8T, noyemy B pe3epByapax, KOTopble Mbl NTPOU3BOANM, HE UCMOJ/1Ib3YETCA narka c UCNosb3oBaHUEM npumnoa nnum
dntoca.

McnbiTaHMe Ha yTeuku npoBoauTca 3 pasa noapsas 3 pasHbiMU FpynnaMm U ¢ UCNO/Ib30BaHMEM PasHbIX MeTogoB. ObHapyKeHue
MMKpPOYTEYEK NpeacTaBAseT 0CobYH0 CI0KHOCTb, U M3-3a YEI0BEYECKOTO paKTopa HEBO3MOXKHO 0becneymnTb 40CTOBEPHOCTb
pe3ynbrata Ha 100% B pamKax 04HOro UCNbITAHUA.

CornacHo CTaTUCTUYECKUM AaHHbIM, BEPOATHOCTb 0OHapyKeHUa aedekTa coctasnnet 99,2% B TeUeHWe NepBOro UCMbITaHUA,
99,93% — B X0A4€ BTOPOro UcnbiTaHUA 1 cebiwe 99,999% — B xoae TpeTbero.

B-6 Pazmepbl BNYCKHbIX U BbINYCKHbIX NaTPyObKOB B 3aBUCMMOCTHM OT nepenaaa AaBaeHusa u
pacxoga

McnbITaHMA NPOBOANAUCE Ha MPOTOYHbIX HarpeBaTensax 6e3 nsmeHeHWA HanpasaeHUs cpeapl, Npu TemnepaType Boabl 50°C,
Hapy»KHble pe3bbbl. Nepenag AaBneHUA yKaszaH B MUAAnbBapax, a pacxod — B IMTPAX B MUHYTY.

Mepenaa AaBneHMsA B NPOTOYHbIX HAarpeBaTenax 6e3 usmeHeHUs HanpasaeHUs cpesbl 06bIYHO NPUBAN3UTENIBHO SKBUBANEHTEH
1 meTpy Tpybonposoaa.

Mepenaa AaBneHNA HEOHXOAMMO YBEANYUTL Ha 25%, eCM BMYCKHOM U BbINMYCKHOM NaTpybKu n3orHyTbl nog, yrnom 90°, u Ha
60% — ecnv BNYCKHOW M BbIMYCKHOM NAaTPyOKM NepneHANKYAAPHbI KOPMycy HarpeeaTens.

BHyTpeHHMe BCcromoraTeibHble NpuUcnocobaeHuns, Hanpumep AedpAeKTopbl MOTOKA UK CETKU (€C/IM TaKMe YCTaHOBNEHDI),
YBENYMBAIOT MOTEPIO AABNEHUS.
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B-7 MNonoxxeHua yCTaHOBKU pe3epByapoB U HarpeBaTe/en U 3aCTOMHbIE 30HbI

CywiecTByeT A,Ba TUNa 3aCTOMHbIX 30H:

- 30Hbl, B KOTOPbIX CKAM/INBAETCA BO3AYX: BO3AYX MOMKET BblAENATLCA BCAEACTBME AeadpaLMmM BOAbI B CUCTEME MM CKaNIMBaTbCA
M3-3a NI0XOro ApeHaka. Mocse MoHTaXKa HarpesaTean 40XKHbl HAXOAUTLCA B NONOKEHMM, UCKIHOYAIOLLEM BO3MOMXKHOCTb
CKOM/IeHUA Ny3blpbKOB BO34yXa BHYTPM pe3epsyapa. [y3bipbKM BO34yxa N10X0 NPOBOAAT TEMJIO M MOTOMY MOTYT UCKa3UTb
pesynbTaTbl U3MEPEHUSA TEMMNEPATYPbI, BbI3BATb OTKNOYEHME CUCTEMbI 13-3a CPabaTbiBaHMA TEMI0BOTO NPeAOXPaHUTENA UK
CTaTb NPMYMHON HEBEPHOI PaboTbl TEPMOCTaTa M I0KabHOTO neperpesa. Ecav TpybyaTtbie HarpeBaTe/ibHble 31eMEHTbI He
NOJIHOCTBIO NOTPY¥KEHbI B BOAY, BO3MOXKHO BOCM/IAMEHEHME U/UK NoBpexaeHue obopyaoBaHus.

Heobxo4MMO NpeayCMOTPETL NMOCTOAHHbIE CPEACTBA YAANEHNUA BO34YXa, YTOObI MCKNOUYMTL 06pa3oBaHne KapmMaHOB 3aCTOMHOrO
BO3/yXa B KOHType. B 6o/blMHCTBE cydaes TpebyeTca MCNONb30BaTb aBTOMATUUYECKUIA BO3AYLLHbIA KNanax.

- 30HbI, B KOTOPbIX CKAN/IMBAIOTCA OKCUADI M OCAZLOK: CKOMIEHUA OKCUAO0B 06bIYHO COCTOAT U3 OKCUAOB ABYXBAJEHTHOMO UK
TPEXBa/IEHTHOrO Kese3a, U3 APYruxX 31eMeHTOB HarpeBaTe/IbHOTO KOHTYPA, a TaKKe 13 0CafKa, KOTopbli 06pasyeTcs npwu
Pa3N0XKEHUN [IMKOANSA, MU MOTYT CTaTb NPUYMHON NMUTTUHIOBOMN KOPPO3UU.

B-8 Mpumepbl HENPABUAbHOW KOHCTPYKLUM UM HENPaBUIbHOMO MOHTAXa

P
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Ha pucyHkax A, B, C, D, E NoKasaHbl HeyAauHble BapuaHTbl KOHCTPYKLMM U MOJOXKEHUA NPU MOHTaXe A/ HarpesaTene,
0603HayeHbl 30HbI CKOMJIeHMsA ocaaKka (1) M 30HbI CKonJieHWA Bo3ayxa (2), a TaKKe BHYTPEeHHME OCTpble YI/ibl, CNocobCTByOLLME
CKaM/IMBaHMIO YacTuL.

B-9 Mpumepbl 3P PeKTUBHbIX KOHCTPYKLUA U MOHTaKA

® © ® ®© @

f
N o o o [ L

i | 7

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEHeHbI 6e3 I'Ipe,D,BapI/ITEﬂbHOI;I KOHCYy/bTauuun

Ha pucyHkax F, H, I, J npeacTaBneHbl KOHCTPYKLMKU CO CKPYIEHHbIMK yrnamu. ObpasoBaHMe BO34YLLHbIX KAPMAHOB UCK/OYaETCS
3a cyeT Bblbopa nosoxkeHus (F) Man ycTaHOBKM BO34yLIHOro KnanaHa (3). CKonsieHne ocaaKa UCKIYaeTcsa Npu ycioBum
cobntogeHnA BEPHOro HanpaBAeHUA NOTOKa. B BapmaHTax, MoKasaHHbIX Ha pUCyHKax G 1 K, MMeeTca pUCK CKananMBaHUA O0CaAKa; B
3TOM C/ly4ae MOXKeT NoTpeboBaTbCA NPeayCMOTPETb C/IMB B CAMOW HUMKHEN TouKe (1).
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C — BnycKHble 1 BbiNyCKHble COeAMHEHUA BOADbI HA pe3epByapax

C-1 Pe3bbbl Ha PUTUHraX OCHOBHbIX U BCMOMOTaTe/IbHbIX BMYCKHbIX U BbINYCKHbIX
coeAHEeHUMn

B EBpone Hanbonee 4acTo MCNOMb3YIOT LUMANHAPUYECKME pe3bbbl cornacHo ISO 228-1, TakKe HasblBaemble BSPP,
LUAnHApUYeckme TpybHble pe3bbbl nan pesbbbl «Gy.

B HEKOTOpPbIX CTPaHax, B YaCTHOCTU BO PpaHuUmK, 3TM pe3bbbl BCE eLLe ONUCHIBAOT MO UX BHYTPEHHEMY U HAPYKHOMY AMAMETPY.
[Ons Hapnexalleln repmeTm3aLmm Taknux COeANHEHNIM C LUNMHAPUYECKON TpyOHOM pe3bboit TpebyeTcs rHe3f0 noa, NpoKAaAKy U
npoknazkKa.

KoHuuyeckue pesbbbl no ISO-7, KoTopble Takke 0603HavatoT BSPT nan «R», ncnonb3yoTca pegKko. B nx cayyae repmetmsaums
obecneunsaetca pesbbon.

XoTA B 06LWEM C/ly4ae 3TO He PeKOMEHAYETCS, CYLLEeCTBYET TaKKe BO3MOXKHOCTb COEANHATbL AeTaslb C KOHUYECKON HAPYKHOM
pe3bboit ¢ AeTanbio C LUANHAPUYECKOWN BHYTPEHHEN pe3bboii, 04HAKO B 3TOM C/ly4ae Ha pe3bboBbie y4acTKu noTpebyeTtcs
HaHecTn pe3bboBOW repMeTuK.

YacTbiM UCTOYHMKOM Npobaem B pe3bb0oBbIX COeAMHEHUAX ABNAIOTCA AOMYCKM Ha pe3bbbl. Kak NpaBuao, 3TM SOMNYCKKU NPOBEPAIOT
C NOMOLLI0 NPOXOAHbIX/HEMPOXOAHbIX Pe3b60BbIX KaNIMBPOB, OAHAKO, MOCKO/bKY KafiMbpbl UMetoT COBCTBEHHbIE AONYCKM Ha
M3roTOBNEHWE, ABYX MAEHTUYHbIX KAaNMOPOB He CyLLEeCcTBYET, @ B CTAaHAAPTbI TaK¥Ke 3aK/1a4blBaloT pe3eps Ha U3HOC. Hepeaku
CUTYaLMM, KOrAa M3-3a ONMCAHHbIX NPobaeM U3LEeNns, Pa3smepbl KOTOPbIX COOTBETCTBYIOT TPeb0BaAHWUAM CTaHAAPTOB, HE NPOXOAAT
KOHTPO/1b C MOMOLLbIO OAHOTO Kannbpa, HO MPOXOAAT C MOMOLLBIO APYFOro.

CraHgapTbl 1ISO 228-2 1 I1SO 1502 paccmaTpuMBatOT CIOKHOCTM, CBA3AHHbIE C AaHHbIM TUMOM KOHTPO/IA C MOMOLLBIO Kannbpos (B
yacTHocTK, cMm. § 11 ctaHgapTa ISO 1502, rae ob6bsicHAeTcA npuHUMn Teriopa).

Ecnu yctaHoBKa TpebyeT paboTbl ¢ 60/1bwWMMM 06 bEMaMM, BMECTO Pe3bb60BbIX BMYCKHbIX U BbINMYCKHbIX GUTUHFOB YCTaHABAMBAIOT
6bICTPOPA3bEMHbIE COEANHEHUA.

C-2 MNpumepbl rMapPaABANYECKUX COeAUHEHU
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T

HapysHasa umnnHapudeckasn pesbba c BHYTPEHHAA UMAUHAPUYECKas pe3bba. BHYTpPEHHAA LuMAMHApPUYecKas pesbba ¢
rHEe340M Nof, NPOKNAAKY. rHe340M Nof, NPOKAAAKY.
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C-3 PacnpoctpaHeHHble pa3mepbl pe3bb

MCHOHI:BYIOTCH BO BCNOMOraTe/ibHbIX MCHOanyIOTCﬂ B
Pasmepbl MCI’IOIIbByIOTCﬁ BO BCNoOmMoraTte/ibHbIX KOHTYpaXx, ANA BO34YLHbIX HarpesatenAax Ten10BbiX HACOCOB, Harpesartenax gnsa
P KNnanaHoB, C/INBHbIX orBepcmﬁ, KpaHoB orﬁopa AaBNEHNAUT. 4. SN1IeKTPUYECKUX 60i7u1epax, HarpesatenAax | naaBaTe/IbHbIX 6acceitHoB
CTUPAJZIbHbIX MAWUH UT. 4. ncna
CranpapTHblii 1/8” 1/4” 3/8” 1/2” 3/4” 1” 1"1/4 1"1/2 2 2"1/2
pasmep (5—10) (8—13) (12—17) (15—21) (20—27) (26—34) (33—42) (40—49) (50—60) (66—76)
HapysHeId 1165y | 13,2 mm 16,7 mm 21 mm 26,4Mm | 333mMm | 419mm | 478mm | 596mMm | 752 mMm
aAnameTp
DN Dn6 Dn8 Dn10 Dn15 Dn20 Dn25 Dn32 Dn40 Dn50 Dn65
C-4 BapuaHTbl UCNONHEHUA pe3bboBbIX cOeAUHEHUIA
Tunbl OcobeHHOCTH Mpeumyuwiecrea HepocTtatku

duTUHT NprBapeH
K OTBEPCTUIO,
BbICBEP/IEHHOMY B CTEHKE
TpyObI

He TpebyeTcsa ocHacTKa, WTamnbl Uan
cneumansHoe obopyaoBaHue

- OrpoMHble TPYAHOCTU € obecrnevyeHnem
Hagnexalwen nepneHanKyNapHOCTH.

- TpyaHocTH € obecnevyeHnem
HaA/exalllen Hapy»KHOW ANUHbI.

- BbI3bIBaeT 06pa3oBaHme 3aCTOMHbIX
30H BHYTpM pe3epsyapa (0603HayeHbl
YKeNTbIM Ha PUCYHKe).

- HeobxoaMMOCTb KOHTPOANPOBATL
napameTpbl CBAapHOrO LUBA B
3 n3mepeHusx, TPyAHOCTHM C
peanunsaumen n aBTomaTmsaumen.

NSNS

WNSANAN
AN
NN

OUTUHT ycTaHaBMBaeTcA
B 0604, BbICTyMNaroLW i1
Hag, CTEHKOM pe3sepByapa,
W NMPUBapPUBAETCA K 3TOMY
obopay.

- MpeBocxogHOe NO3ULMOHMPOBaHNE
aN1a obecneyeHumsa Hy»KHOTO yrna.

- MpeBocxogHOe NO3ULMOHMPOBaHNE
Ana obecnevyeHUsa HYXKHOM AJINHBI.

- MpocToTa peanvsauumn n
aBTOMATMU3aLMM BbINOSHEHUA
CBAPHOTO LWBA U COOPKU.

- DUTUHT aBTOMATUYECKHU
no3unuMoHMNpyeTca B
COOTBETCTBYHOLLEM FHE3E.

- No3BonAET BbINONHATL CBAPHbIE

LUBbI HAa TOJICTOCTEHHbIX GUTUHIAX.
- OTCYTCTBYIOT 3aCTOVHbIE 30HbI B

pe3sepsyape.

- [ins BbINONHEHMA OTBEPCTUA, KOTOpoe
[OJ/IKHO MMETb BbITAHYTYO dopmy,
TpebyeTca cneumanbHan OCHAcTKa.

- JoporocToAalan ocHacTKa U WTamnbl
AnA GopMOBaHUA BbICTYNatOLWEro
oboga.

DUTUHT MK Tpyba
CBapMBatoTCA BCTbIK C
06040M, BbICTYNAOWMM
Haf, CTeHKOW pe3epByapa.

- MpeBocxogHOe No3nNLMOHMPOBaHNE
ons obecneyeHmsa HYXKHOTO yrna.

- MpeBocxogHOe NO3ULMOHMPOBaHNE

Ona obecneyeHnsa HYXKHOM OINHBI.

MpocToTa peanusauum n

aBTOMaTM3aLUU BbIMONHEHUA

CBAPHOTO LWBA U COOPKM.

- OTCyTCTBME 3aCTOMHbIX 30H B

pesepsyape.

- Ainsa obecneyeHuns coocHocTu TpebyeTca
crneuunanbHas ocHacTKa.

- [ns BbINONHEHWSA OTBEPCTUS, KOTOPOE
[OMKHO MMETb BbITAHYTYIO Gpopmy,
TpebyeTcs cneunanbHas OCHACTKa.

- [loporocrosnLyan ocHacTKa 1 WTamnbl
AN GOpPMOBaHMSA BbICTYNAOLWErO
obopa.

- Cnabo noaxoaut ana GUTUHIOB C
TONICTBIMW CTEHKAMMU.

Pe3bby HapesatoT
HemnocpeaCcTBEHHO Ha
CTEHKe pe3epByapa npw
rnomoLum 6eccTpysKeyHoro
csepna.

- CBepnieHune oTBEPCTUiA He
TpebyeTcs.

- CBapouHble paboTbl He TpebytoTcA.

- OTCyTCTBYIOT NOTEPU MaTepuana.

- MpeBocxofHOEe NO3MLMOHMPOBaHKE
AnA obecneyeHnn HyXKHOro yra.

- Xopoluee KayecTBo NOBEPXHOCTH
rHesza nog, MpPoKNAAKY.

- Hanbonee BbirogHoe ¢
9KOHOMUYECKOW TOUKM 3peHuns
pelieHue.

- NpnBoANT K 06Pa30BaHMIO 3aCTOMHbIX
30H B pe3epsyape.

- OnpaBAaHo TOMIbKO ANA MasiblX
avametpos 1/8” n 1/4”

- HapesaHue pesbbbl nocne npoxoga
beccTpy>KeyHoro ceepna aBnseTcs
CNOXKHOW 3aa4en.
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X

C-5 OcHOBHbIe Bap1aHTbl PacnoI0XeHUA BNYCKHbIX U BbIMYCKHbIX COeAUHEHUN BOAbI

Pesepsyap, DdUTHHT,
KoHdur 7F] HHOCTHU ! ! Mpenm T H TaTKU
oHdurypay, OcobeHHoC AVameTpbI pasmepbl penmyuiectsa epocta
- BbIxoabl TpybUaTbix
t - MoKeT ycTaHaBAnBaTbCA B HarpeBaTe/IbHbIX 3/1eMeHTOB
CYLLECTBYIOLLMIA KOHTYpP, ANA HaxoAATcA pAAOM C GUTUHIOM
3TOro A0CTaToYHO yb6paThb rNaBHOrO KOHTYpPa, 4TO
Be3 M3MeHeHus 1” ona BEPTUKA/bHbIN Yy4acTOK HanaraeT ocobble orpaHNYeHus
HanpasseHus AnameTtpos |Tpybonposoaa. Ha 3/IeKTPUYECKYIO YacTb
HoTOKa Ounametp 70, | 70, 76, 80; |- He TpebyeTcs ocHawaTtb obopypoBaHus n Tpebyet
se TVIKanb;—|bIl7I 76, 80, 88 mm 1" un pesepByap aBTOMaTUYECKUM OJINTENIbHOW U J,OPOroCToALLEN
pMOHTa)K 1”1/4 pna BO3AYLHbIM KnanaHom YCTaHOBKM.
avametpa 88| (04HAKO yCTaHOBKA - Konunuectso TpybUaThbIx
OONKHA BbITb OCHALLEHA HarpeBaTe/IbHbIX 3/1eMeHTOB
aBTOMATMYECKMM BO3AYLHbIM | OrpaHuyeHo 1, 2 uam 3, B
4 KnanaHom). 3aBUCMMOCTU OT MOZENN.
- MakcMmym fiBa KapmaHa.
- PesepByap obAzatesbHO
OCHALLLAeTCcA aBTOMATUYECKUM
BO34YLUHbIM KNanaHom.
- BbIxozbl Tpyb4aTbIxX
HarpeBaTe/IbHbIX 3/1eMeHTOB
HaxoasaTcA pAAOM C GUTUHIOM
bes nsmeHeHua 1” ona - MoKeT ycTaHaBAnBaTbhCA B rNaBHOrO KOHTYpPa, 4TO
/ j_ HanpaBneHus [ametp 70 OVNAMETPOB | CYLLECTBYIOLWLMIA KOHTYP, ANA HanaraeT ocobble orpaHNYeHun
- NOTOKa, 76. 80 8% MI\;\ 70,76, 80; 1”| aToro aoctatoyHo ybpatb Ha 3/1eKTPUYECKYIO YacTb
\ J rOPU30OHTaNbHbIN P n1”1/4 nna | BepTUKaNbHbIN y4acTOK obopyaoBaHus n Tpebyet
MOHTaX Anametpa 88 [Tpybonposoaa. O/VTeNbHOM U foporoctonLlei
YCTAHOBKM.
- Konunuectso TpybUaThbIX
HarpeBaTe/bHbIX 3/1eMEHTOB
orpaHuyeHo 1,2 vnnm 3, 8
32BUCUMMOCTU OT MOAENN.
- Makcumym aBa KapmaHa.
1" n - BbIxog Tpy64aToro
1”1/4 pna HarpeBaTe/IbHOro a1eMeHTa
M3meHeHUn -P A3aTesbH
1 SmeHeHne anametpa 88.| HaxoauTcs cboky, bes esepayap obasatesbHo
HanpasneHuA OunameTp 88, ” OCHaLL@eTcA aBTOMATUYECKUM
— A ot 1” po rmapasanyeckoro GUTUHra.
NnoToKa Ha 90°, 100, 125 un 2”1/2 ans |- lo 4 kapmaHoB BO3AYLIHbIM K1arnaHoM.
rOPU30HTa/bHbIN 140 mm. AmameTp;;oa -No6 Tp$6HaTbIX. - TpyaHOCTb N3rOTOB/IEHUA B C/y4ae
MOHTAX. Masnoro AnameTpa.
' OHTa 100,125 un HarpeBaTe/NbHbIX 3/1eMEeHTOB pesepsyapoB Ma/oro AameTpa
140 mm. novameTtpom 125 n 140 mm.
17 1 - BbIxoabl TpybUaTbix
j_ MN3meHeHne 171/4 pna HarpeBaTe/IbHbIX 3/1eMeHTOB
- HanpasneHuA MameTA:SS - [10 4 KAPMAHOB HaxopaTca 61M3Ko K 0b6s3aTenbHOMY
noToka Ha 90°, OunameTp 88, A ot 1,,p o ’ -fo6T p6anb|x. aBTOMaTUYECKOMY BO3AYLIHOMY
BEePTUKA/IbHBIN 100, 125 wun ” A Py K/lanaHy, 13-3a Yero cyLllecTsyeTr
MOHTaX 140 mm 2°1/2 prs HarpeBare/ibHbIX 5/IEMEHTOB CBAA3aHHaA C 3/IEKTPUYECTBOM
! ’ avameTtpos | anametpom 125 um 140 mm.
BbIMYCKHOE 100, 125 1 0MNacHoOCTb.
? oTBepcTue cOOKy. 14’0 MM - TpyAHOCTb M3rOTOB/IEHUNA B C/ly4ae
: pe3epByapoB Manoro AnameTpa.
- He TpebyeTca ocHawaTtb
pe3epByap aBTOMaTU4YECKUM
BO34YLUHbIM KNanaHom
t 1”1 (opHaKo ycTaHOBKa
MN3meHeHne 171/4 pns O0MKHA 6bITb OCHALLEHA
HanpasneHuA Mamerp';SS aBTOMaTUYECKMM BO3AYLUHbIM
noToka Ha 90°, OunameTp 88, A ”p ‘|knanaHom).
M ot 1” npo - TpyAHOCTb M3rOTOB/IEHUA B C/ly4ae
BEPTUKANbHbLIN 100, 125 un 21/2 o | Bbixoz TpybyaToro e3eDBYaDNOB Ma/Ioro AMameTna
MOHTAX, 140 mm. MameTAnos HarpesaTe/IbHOro 31eMeHTa pesepsyap A pa.
BbINYCKHOE piOO 122 " HaxoauTcs cboky, 6e3
= OTBEPCTUE CBEPXY. 146 MM rMapPaBANYecKoro GUTUHTa.
* |- [o 4 KapmaHoB.
- [o 6 TpybuaTbix
HarpeBaTe/IbHbIX 3/1eMeHTOB
panametpom 125 n 140 mm.
1" n
1"1/4 ana | Bbixop, TpybuaToro
e nvameTpa 88 Harpesare/ibHoro SnemenTa | Pesepsyap o0b6a3aTesnibHO
- PasHeceHHble H ‘| HaxoauTca K
as ?Ce blé Ha Ouametp 88, ot 1” po axoauTcA cboky, bes OCHalLaeTcA aBTOMaTUYECKUM
180° PpUTUHTK, 2 2112 rmapasanyeckoro GUTUHra.
4 100, 125wu 1/2 pna | BO3AYLIHbIM KAaMaHOM.
BepPTUKa/IbHbIN [o 6 kapmaHoB.
o 140 mm. AVameTpos - TpyAHOCTb M3roTOBAEHUA B CAyYae
MOHTaX 100 - flo 6 Tpy6uartbix pesepByapoB Masoro gMameTpa
125 ;4 HarpesaTe/lbHbIX 3/1eMeHTOB ’
nameTtpom 125 n 140 mm.
140 mm. A P
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HarpesaTe/bHbIX 3/1IeMEHTOB
Aanametpom 125 n

140 mm. - na gnametpa
140 mm BO3MOXKHa
yCTaHOBKa TpybyaToro

Ten1006MeHHUKa.

Pesepsyap, |PuTUHT
KoHdurypauma |OcobeHHOCTH pBYap, ¢ Mpenmyuiectsa HepocTaTku
AvnameTpbl |pa3mepsbl
t 1" u1"1/4 pna | Bbixog, TpybyaToro
o OunameTp 88, ot 1” no A Y, OCHaLLaeTcss aBTOMaTUYEeCKMM
180° dpuTUHN, ” rmapasanyeckoro GuTUHra.
FODU30HTANBHbIH 100, 125 wu 2”1/2 pns " [10 6 KAPMAHOB BO34YLUHbIM KAanaHOM.
P 140 mm. AMamMeTpoB p ’ - TpyAHOCTb U3rOTOBNEHUA B C/ly4Yae
MOHTaX - [lo 6 TpybuaTbIxX
100, 125wu pe3epByapoB Masioro guameTpa.
140 mm HarpesaTebHbIX 3/1IeMEHTOB
4 ) avameTpom 125 n 140 mm.
= vy CImOATEE
MNapannenbHble Anametpa 88. p - PesepByap obAzatesbHO
- HaxoguTca cboky, bes
OUTHHIU € OunameTp 88, ot 1” no ! OCHaLaeTcA aBTOMaTUYECKUM
oAHOW cTopoHsbl, | 100, 1251 2”1/2 pna rMAPaBAMECKOTO GUTMHTa. BO3AYLIHbIM KNanaHoOM
BEPTUKANbHbIN 140 mm. anameTpos | ﬂ,ﬂ%? Kaggi:?(& - TpygHOCTb M3rOTOB/NIEHMA B C/ly4Yae
b MOHTaX. 100, 125 wu Py pe3epByapoB Manoro gMameTpa.
140 mm HarpeBaTe/bHbIX 3/1IeMEHTOB
’ avameTtpom 125 n 140 mm.
- Bbixog TpybyaToro
HarpeBaTeNbHOro 31eMeHTa
MapannenbHble 1”n1”1/4 pna HaxopuTca cboky, bes
rmapasanyeckoro GuTHHra.
dUTUHIU C amametpa 88. - [10 4 KapMAHOB - Pe3epByap obsA3atenbHoO
OAHOW CTOPOHBI, | AnameTp 88, ot 1” npo p : OCHaLLaeTcss aBTOMaTUYeCKMM
2 " - [o 6 TpybuaTbIX
ropusoHTanbHbin| 100, 125 n 2”1/2 pna BO34YLUHbIM KAanaHOM.
HarpesaTe/bHbIX 3/1IeMEHTOB
\ MOHTaxX, 140 mm. AMameTpos - TpyAHOCTb U3rOoTOBNEHMUA B C/ly4Yae
| 1 anameTtpom 125 n 140 mm.
' dUTUHIU C 100, 125 un - LA AnameTpa pe3epByapoB Masioro guameTpa.
HUXKHEW CTOPOHbI 140 mm. P
140 mm BO3MOXKHa
yCTaHOBKa TpybyaToro
Ten1006MeHHMKa.
- He TpebyeTcs ocHalaTtb
pesepByap aBTOMaTUYECKUM
BO3AYLWHbIM K/J1anaHoM
(ogHako ycTaHOBKA
[,0/1KHA BbITb OCHaLLEHa
NapannensHole aBTOMaTUYECKUM
E)MTMHM c 1”1 1"1/4 pna| BO3AYLWHbIM KNanaHoMm).
} O/IHOM CTOPOHbI AmameTpa 88. | - Bbixoa TpybyaToro
| | , ,
t rOPU30HTaNbHbIN Anamerp 88, or 1" po HarpesarenbHoro 31EmMenTa - TpygHOCTb U3rOTOB/IEHUA B C/ly4ae
MOHTaNK 100, 125 u 2”1/2 pns HaxoguTca cboky, bes 036DBYADOB Ma/NOTo AMAMETDa
(bMTMHI’l/; 140 mm. AMNaMeTpos rmapasanyeckoro GUTUHra. Pesepsyap A pa.
C BepXHeil 100, 125 un - [1o 4 KapmaHoB.
CTOPOH®I 140 mm. - [lo 6 TpybuaTbIx

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Halwemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TOJIbKO A/19 03HAKOMJIEHWA U MOTYT BbITb MU3MEHEHbI 63 NpeABapuUTENbHOM KOHCYAbTaL UK

TexHnyeckaa nHpopmauumsa cg;

D — YctaHOBKa TpybuaTbiX HarpeBaTe/IbHbIX 3/IEMEHTOB B pe3epByapbl
D-1 MeTtoabl c60pKM TPy6UaTbiX HarpeBaTeNbHbIX 3/1IEMEHTOB B pe3epByapax

MeToapbl c6opKM TpybYaTbiX HarpeBaTe/IbHbIX 3/1EMEHTOB B pe3epByapax NpeacTasialoT cOb0i oAnH U3 KOUYEBbLIX 31eMEHTOB
KOHCTPYKLUMW U34eNUA U HENOCPEeACTBEHHO 3aBUCAT OT TUMa BbIMOHAEMOM 3a4,3a4M U CPOKa CAYXKObl YCTAaHOBKMY.

CbemHble 1 3aMeHsAeMble HarpeBaTesibHbIe 31eMEHTbl PEKOMEHYETCA UCMOb30BaTb B C/Iy4anX, KOrAa *KUAKOCTb 061aaaeT 0cobo
BbICOKOM KOPPO3MOHHOM aKTUBHOCTbIO MM CUbHO MUHEpPanM30BaHa, MOCKO/IbKY MeCTO Haubo/bLero Harpesa oAHOBPEMEHHOMO
ABNAETCA MECTOM, r4e HaYMHAETCA Pa3BUTME KOPPO3MMU U 06PA3YIOTCA M3BECTKOBbIE OTIOKEHUSA.

B cnyyae npodeccnoHanbHOro npumeHeHuA
cnefyeT oTAaTb NpeanoydTeHne pe3bbosbiM
dutnHram (ot 1” go 2”1/2 unnu M77 x 2),
O,HAKO OrpPaHUYEHHbIN pasmep GUTUHra U
AMameTp ero NPOXoAHOro KaHana bbicTpo
BbIABAAIOT NPESEen, Noc/ie KOTOporo
Heobxoanmo crnbaTb AN CKNaAbIBaTbh
HarpeBaTe/bHble 31EMEHTbI.

| B c/yyae cbeMHOro HarpeBaTesibHOro

| 3/1eMeHTa MOHTaX Ha LUTamMMOBaHHbIN
dnaHey, npeacraBnseT coboli BbirogHoe

y C 5KOHOMMYECKOI TOUKM 3peHms

= pelueHue, NOCKO/bKY NoAAepsKMBaeT
60AblUMe AMAaMETPbI, @ TaKXKe YCTaHOBKY
pacxoAyemMblX MarHMeBbIX aHO40B.

TaKkoe pelieHue nossonset 6bICTPo
M3B/iIeKaTb HarpeBaTe/IbHbIN 3/1eMEeHT 13
pesepByapa 415 OYMCTKM, yOUpaTb 0CAZ0K U
HaKMUMb (M3BECTKOBbIE OT/IOMKEHMA), @ TaKKe
3aMeHATb aHoA,

il

Bnpouyem, B cnyyae cnabo
MWHEpPasM30BaHHOW BOAbI, KOTOpas
LMPKYAMPYET B 3aMKHYTOM KOHTYpe, a
TaKKe B C/IyYae KUAKOCTEN C HU3KOM

| KOPPO3MOHHOM aKTUBHOCTbIO Hanbonee
BbIFOAHbIM C 3KOHOMMUYECKOW TOUYKM 3peHUn
4 ABNAETCA peLleHne, B KOTOPoM TpybuaTblie

| HarpeBaTe/ibHble 3/1IeMEHTbI MPUBAPMBALOTCA
I

()
)
A

HemnocpeaCTBEHHO K CTEHKe pe3epByapa.
Ecnu ucnonbsytotca Tpybuatble
HarpeBaTe/ibHble 31eMeHTbI BbICOKOTO
KauyecTBa U C XOPOLLEei 3N1eKTPUYECKON
n3onAaumMen, To CPoK CyKbbl Takoro
peLleHnsa COCTaBUT HECKO/IbKO JIET,

YTO CPABHUMO C OCTaZIbHbIMMU ABYMA
peLleHnAMM, O4HAKO MPU CYLLLECTBEHHO
6onee HWU3KNUX 3aTpaTax.

3TO OCHOBHOE peLleHne, KoTopoe
npuMeHAeTca ANA HarpeBaTenel B 3Tom
KaTanore.

B
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D-2 MNpucoegnHeHune HarpesaTe/IbHbIX 3/1EMEHTOB K pe3epByapy LUPKYIALUOHHOIO
Harpesartensa

[aHHoe coegMHeHWe AONKHO YA0BNETBOPATL PA3/IMYHbIM TPeboBaHMAM, BKOYAsA cieayoLme:

- ObecneynBaTb XOPOLLYO FePMETUYHOCTb.

- BoligepkuBatb TemnepaTypy KULKOCTU.

- BblgepKunBaTb TeMnepaTypy Ha NOBEPXHOCTU HArpeBaTebHOIO 3/IEMEHTa.

- ObecneunBaTb MEXaHNYECKOE KpenieHue.

- ObecneymBaTb KOPPO3MOHHYIO CTOMKOCTb.

- Bblgep:KmnBaTb yaapHble Harpysku u Bubpauunn, BO3HUKatoLLMeE BO BpeMaA TPAHCMOPTUMPOBKM 1 B NPOLLECCE SKCMyaTaLuu.

HEEETEE Koppo3sunoHHasa
Tvun [epmeTnyHOCTbL TemnepaTtypa MeXaHW4ecKoro -
CTOMKOCTb
KpenaeHua
Xopoluasa npu ycn0BMM OTCYTCTBUA MEXAHUYECKNX OT NAOXOro 10
Maika onosom HanpsXeHW nnun Bubpaumu. Maika Ha Makc. 120°C T HeroA Mnoxan
HeprKaBeloLLel CTann 3aTpyaHeHa. PEA
3noKcmaHoe Kneesoe | XopoLuasa Npu yCA0BUMU OTCYTCTBMA MEXaHUYECKNX
A P (2041 1 oTeyT Makc. 80°C Mnoxoe Xopowas
coegnHeHne HanpAXeHW nan Bubpauuun.
Maii Xopoluas, 0f4HaKOo CyLLecTByeT ONacHOCTb
aika megHbIm o
- 06pa3oBaHMA BNOC/NEACTBUN yTeUYEK, KOTopble Makc. 300°C MpesocxogHoe CpegHas
NPUMNONHLIM CNAABOM
HEBO3MOXHO BbIABUTb Ha 3Tane U3roToBAEHUA.

Mo 3TMm NnpuyMHam B Hallem npouecce U3roToBJ€HUA UCNO/b3YyeTCA AYroBasa CBapKa BOIIdepaMOBbIM 3/1IeKTpoaom B
UHEPTHOM rase.

B CBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHMEM HaLLEl NPOAYKLNM, YEPTEKM, ONUCAHNA, XapaKTEPUCTUKM, UCMONb3YEMbIE B AaHHbIX TEXHUYECKUX NacrnopTax, npeaHasHaueHbl
TONBKO AJ/19 03HAaKOM/IEHMA U MOTYT BbITb M3MEHEeHbl 6e3 NpeaBapuUTe/IbHON KOHCY/IbTaLmMm
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TexHnyeckaa nHpopmauumsa

D-3 [ep:xatenu TpyboK HarpeBaTeNbHbIX 31€MEHTOB

B 3aBMCMMOCTM OT popMbl, KOTopas Bblia NpuAaHa HarpeBaTe/IbHbIM 31eMeHTaM, OHW ABNAIOTCA Bosee AN MeHee YCTOMYUBbLIMU
K OeMCTBUIO BUBpaLMiA, BOSHUKAIOLLMX MPU NMPOXOXKAEHUN XKUAKOCTU. ECAn TakMe BUBpaLMK ABNAIOTCA 3HAYMTENbHbIMU, TO

OHM MOTYT BbITb MCTOYHUKOM HEXKeNaTeNbHOro Wyma M PaHO MAM NO34HO NPUBECTU K 06Pa30BaHMIO YCTaNIOCTHbIX TPELWMH B
CBApHOM LUBE, KOTOPbIM TPybKa HarpeBaTe/IbHOTO 3/1IEMEHTA KpenuTcs K pesepsyapy. Mo aTol npuunHe TpebyeTca MCNoib30BaTb
OEpXKaTenun, UNN peLleTku, BUA KOTOPbIX 3aBUCUT OT KOHPUrypauumn HarpesaTena. OHM TaK»Ke NO3BOAIOT HAAEKHO yAepKnBaTb
3/1eMEHTbI, KOTOpPbIe NOABEPraloTCA 3HAUYMUTENbHbIM MEXaHUYECKUM HANPAMKEHWUAM Npu NepeBo3Ke Ha3eMHbIM TPAHCMNOPTOM B

HEKOTOPbIX CTPaHax.

Tun

OcobeHHOCTU

Mpeumyuwiecrea

Hepocratku

Pewetka TMna
«wanba»

- JeweBunsHa.
- [leweBan ocHacTKa U MHCTPYMEHTDI.

- 3HaumMTeIbHOE MajeHue AaBAEeHUs.

- MoeT cmeLLaTbes BAOb TPY6OK 1
BbI3blBaTb BUGPALUN.

- MOeT MCNOoNb30BaTLCA TONbKO
B HarpeBaTe/bHbIX 3/1EMEHTaX C
ofHoOM neTnew nsrnba.

- He moxert 6bITb ycTaHOB/EHA
W/IN CHATA Noc/ae NpuBapMBaHmA
HarpesaTe/ibHbIX 3/1IEMEHTOB K
pesepByapy.

PeweTKa TMna
«BUNKa»

- Xopowasa ¢puKcaums Ha TpybKax.

- Huskoe nageHue gasnexus.

- MoKeT ycTaHaBNMBATbLCA Ha TPYOKM
nocse npuBapueaHuna TpybuaTbIx
HarpeBaTe/IbHbIX 3/IEMEHTOB K daaHLy.

- CbemMHasn 1 C BO3MOMKHOCTbIO
nepecTaHoBKM.

- MpurogHa Ana ycTaHOBKM Ha
HarpeBaTe/ibHble 3/1eMEHTbI BCeX
TUMNOB, BKAKOYAA CMpasibHble.

- [loporocTosLian ocHacTKa.

- N ofHOrO y3na MmoxeT
noHagobuTtbea 6onee oaHoM
peLueTKku.

BokoBoli cTepkeHb

- MapeHve naBneHns oTCyTCTBYET.

- Xopoluee UeHTPUpOBaHWe cnmpanm
BHYTPW pe3epByapa.

- JewesunsHa.

- [LOCTYNHO TONIbKO ANA CNMPasbHbIX
Tpy64aTbiX HarpesaTe/bHbIX
3/1EMEHTOB.
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D-4 PacctosaHue mexXAay HarpeBaTe/ibHbIMU 3/1eMEeHTaMU U METAIZIUYECKUMU CTEHKaMU
pe3epByapa uam Tpy6bl

B Haluel KOHCTPYKLMM PacCTOAHME MEXKAY HarpeBaTeIbHbIM 3/1EMEHTOM M CTEHKOM TPYOKM 1AM pe3epsyapa Bcerga npesbiwaert
5 MM, 4TOBbI UCKAOYUTL Nepeaady Tenla Ha CTEHKY pesepByapa 3a CYeT TeNJI0NPOBOAHOCTM UK U3NlydeHuA. B aTom cayyae Bea
MOLLHOCTb HarpeBaTesibHbIX 31€MEHTOB TPATUTCA Ha HArPeB XUAKOCTU.

\
| X
| B
| =
a |
=5mm
o

70

My

I"I

N

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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TexHun4yeckaa nHpopmauma &

E — KapmaHbl Tepmonapbl U YCTaHOBKa Ten10Boro BbikatouaTtens (TCO)
E-1 BapuaHTbl KOHCTPYKLUN KAPMAHOB TepmMmonapbl

B HarpeBaTenfix KapmaH Tepmonapbl MPU3BaH 3aLLMTUTb TEMNEPATYPHbIN AaTYMK, TEPMOMNATPOH UAMU TEMNIOBOM BbiK/lOYaTe b
OT JKMOKOCTHM, TemnepaTypa KOTopoi nsmepaeTcs. Kpome Toro, Takol KapmaH Lo/KeH obecneymBaTb repMeTUYHOCTD,
KOPPO3MOHHYH CTOMKOCTb, CMOCOBHOCTb BbIAEPIKMBATbL AABNEHME, @ TAKKE XOPOLUYIO TeMnaonepesady Mexay KUAKOCTbHO 1
YYBCTBUTE/IbHbIM 3/1IEMEHTOM TEMMNEPATYPHOro AaTunKa 6e3 yBesimueHna BpeMeHn OTKAMKa. Ero pacnonoxkeHue ypessblyaitHo
BA)KHO 4/19 BbINO/SIHEHUA HAAEKHbIX U3MEPEHWNIA, COOTBETCTBYIOLLMX ero GYHKLMKN B HarpesaTene.

®yHKLMA PeweHne
OBecnedeHme FepmMeTIHOCTH [lyroBan cBapka BO/ibGPamMOBbIM 3/1€KTPOAOM B MHEPTHOM rase AN1A NPUBAPUBAHMA K GAaHLy U K
Topuy
McKkntoueHne Kopposum OTCyTCTBME 3230POB, KOHUYECKMI TPYOUATbIN KOXKYX C YMEHbLUEHHOM AJ/IMHON CBAapHOTO LWBa
CnocobHOCTb BblAEPKMBaTb AaBNeHue ALanTMPOBAHHAA TONLLMHA CTEHKU, KOHUYECKUIA TPYBUaTbIN KOXKYX
ObecneyeHune xopoluen Tenaonepesayn ToHKan cTeHKa TPyOKM, Manbili 3a30p MeXAY AATYMKOM U TPpyOKOM, TeENN0NpPoBOAHAA nacTa.
OnNTUMM3aLMA BPeMeHN OTKANKA Manasa macca ¥ oNTUMM3NPOBAHHOE PACMONOXKeHME
N3mepeHue npaBuUAbHON TemnepaTypbl ToHKan cTeHKa TPy6KKM, Manblil 3a30p MexKay AaTYMKOM U TPyOKON, TennonpoBoaHas nacTa.

E-2 CpaBHeHUe maTepuanoB, KOTOpble MOTYT UCNO/Ib30BaTbCA ANA U3TOTOB/IEHUA
KapMaHOB Tepmonapbl HarpesaTens

Tenno- CranpaptHoe YaenbHas
Martepwuan npoBOAHOCTb makcumaneHoe TENJI0eMKOCTb KommeHTapum
(BT/(mK)) BHYTPeHHee gaBieHune (I/(r-°C))
B TpybKe (6ap)
- Mpy 0ANHAKOBOW TONLLMHE CTEHOK MEeAHbIN
KapMaH Tepmonapbl nepegaeT Tenso B
26 pas bbicTpee, Yem aHaNOTUYHBIN KapMmaH
TepMOnapbl U3 HePXKaBetoLLLen cTanu.
6x44=110 - Mpu paBHOW Macce yaenbHas .
8x 6 =100 TEN/I0OEMKOCTb Mean U HepyKaBetoLen
Yucras meap 386 10x 8 = 80 0,38 CTann NpubAN3NTENIbHO OAMHAKOBA. ITUM
12x9,6 = 80 maTepuanam TpebyeTtca oanHaKoBoe .
1210 = 60 KO/IMYECTBO SHEPTUnN ANA U3MEHEHUA CBOEN
TemnepaTtypbl.
- YT06bI BbIAEPIKATL AaB/IEHNE, XapaKTepHoe
[ON1A TaKUX pe3epByapoB, peKoMeHayeTca
NCNoNb30BaTb ANs TPYO6oK gnametpom 10 mm
TONWMHY CTEHOK 1 MmM.
- Mpu paBHOW ToNWMHe TpybKa U3
HepKaBetoLLen cTann NnpubansnTenbHo B
2,5 pasa npoyHee megHow Tpy6Ku. Mpu
npubaN3nUTENbHO O4MHAKOBOM CNOCOHBHOCTM
BbIAEPKMBATb AAB/EHNE CTEHKA TPYOKM U3
6x4,4=248 HeprKaBelLWEN CTaIM MOXKET bbITb B ABa
Hep»kasetowan 8x6=240 pasa ToHblUe, Yem y TPYOKM U3 meam, npu
ctanb 304 nan 15 8x7=120 0,51 3TOM CKOPOCTb Tenionepeaadyn u Tennosas
316 10x8=192 MHEPLMA TaKXKe YMeHbLLAOTCA B fBa pas3a.
10x9=100 - Mpu paBHOW Macce yaenbHas
TENI0eMKOCTb MeAM U HepiKaBetoLLein
CTann NPUBAN3NTENIBHO OAMHAKOBA. ITUM
MaTepuanam TpebyeTcs ognHaKkoBoe
KO/IMYECTBO IHEPTUN AN U3MEHEHUA CBOEN
TemnepaTtypbl.
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E-3 3 BapmaHTa 3a4€/1KM KOHLL0B TPy60K

KoHunyecknit 3aBanbLOBaHHbIV KOHeL, MNOCKWU CNAtOLEHHbIV KOHeL, MpuBapHasa KpbiwkKa
o Koppo3uoHHan Cnoco6HOCTb BblAEepP}KUBATb
PeweHue CeapHoii wos - KommeHTapum
P CTOMKOCTb AaB/ieHune P
[aHHoe pelleHune saBnaeTcA Hambonee
MaKkcumanbHasn BbIFOAHbBIM C TOYKM 3pEHMSA CNOCOBHOCTH
[IyroBoVi CBapKOii YCTOMYMBOCTb K YpE3MEPHO | BblAEPKMBATH AaB/EHWUE, NPU STOM
BONbHPAMOBEIM BHYTpPEHHAA CTOPOHa | BbICOKOMY [aBNEHMIO. pUCK 06pa3oBaHMA yTEYEK CYLLECTBEHHO
o CBApHOTO LWBA MOXeT | Pa3pyliatolee faBneHne CHWKEH, MOCKONbKY CBapHOM LIOB
KoHuueckui 3N1EeKTPOAOM B p Py tee A ¢ ’ Y CBapHol
o 6bITb 3aLLMLLEHA MU3MepeHHOoe Ha KapmaHe BbINO/IHAETCA BCErO B OAHOMN TOYKe.
3aBa/IbLLOBaHHbIN WHEepPTHOM rase :
CBapOYHbIM ra3om Ha |Tepmonapbl 12 x 11 mm: OpHako oA NpuAaHNA KOHUYECKON
KoHel, Tpy6Ku CBApUBAIOT NLWb
< Bpems BbINONHEHUA |- Ona meau: dopmbl TpebyeTcs cneumanbHoe
Heb60/bLLION Y4acTOK B o
BEpWMHE KOHYCa [AaHHOW onepauuu. 3,2 MMa. obopypoBaHue.
: - Ans HeprKaBetowwen cTann | 3To NpeanoYTUTENbHOE peLleHme,
304L: >10 MMNa. KOTOPOE NPUMeEHSAETCA ans
HarpeBaTesieil B 3TOM KaTasore.
o o M3-3a BbinoaHAemoro | CnocobHOCTb BblAEPKMBATbL
[yrosoli cBapkoi ., | XOTA AaHHOe pelueHne aBnseTca
BO/IbGPAMOBbIM NPEABAPUTENIBHO AaBneHue CHUKaeTcA Ha 50% HEeYy/0B/IETBOPUTE/IbHBIM C TOYKM
pacnaoLmBaHmA n bonee. o o
LT 3N1eKTPOAOM B HEBO3MOKHO Paspylialowuee gaBneHme 3pEeHUA KOPPO3UOHHOM CTOMKOCTU U
" WHEPTHOM rase ¢ CNOCOBHOCTM BblAEPXKMBATL AaB/EHME,
CNAIOLEHHDbI o obecneynTb 3aWUTY | USMEpPEHHOE Ha KapmaHe
BbIMNONHAOT AJIMHHbIN ero Hanbosnee 4acTo UCNONb3YIOT Apyrue
KoHey LIOB, M3-3a Yero CBAPHOTO WBa M3HYTPX | Tepmonapel 12 x 11 mm: NpPOV3BOANUTENN, MOCKONIbKY OHO He
g Tpy6bl, 3aWMTHbIV ra3 |- Ans meau: 1,6 MIa. ’ Y
BO3pacTaeT PUCK < TpebyeT cneunanbHOro obopyasosBaHus
Teuek He NPOHUKaeT Mexay |- [lna HepKasetoLLen cTanm ANA BaNbLOBKY (06KMMa)
Y : LBYMA COAMMU. 304L: 3,6 MNa. :
Ecnv ncnonb3yeTcs KpblwKa
TONLLMHON Bonee 2 Mm, TO [aHHoe pelleHune saBnseTcA
o o CNOCOBHOCTb BbIAEPXKUBATL | Y40BNETBOPUTENbHBIM C TOYKM
Ayrosoi csapkoi ypesmepHoe AaBneHue 3peHUA KOPPO3UOHHOM CTOMKOCTU U
BO/IbGPaMOBbIM BHyTpeHHAA cTOpoHa
CpaBHUMA C peLleHnem ¢ CNOCOBHOCTM BblAEPXKMBATH AaBEHME,
S/IEKTPOAOM B CBAPHOTO LIBA MOMKET 33Ba/IbLLOBAaHHbIM KOHLLOM M €ro 4acto UCMO/b3YHOT Apyrue
MpuBapHasn MHEepTHOM rase ObITb 3alLMLLEHA ’
o PaspyLwatoliee gasneHue, NpPON3BOAUTENU, MOCKO/IbKY OHO He
KpbILUKa BbIMONHAOT A/IMHHBIA | CBApPOYHbIM ra30M Ha
KONbLLEBOV LWIOB, M3-33 |  BPEMS BLINOAHEHNA NU3MepeHHOoe Ha KapmaHe TpebyeT cneunanbHOro obopyaosBaHus
4 o Tepmonapbl 12 x 11 mm: O BaNbLOBKM (063KMMa). OaHaKo
Yyero BO3pacTaeT PUCK AaHHOW onepauuu.
- Ansa megu: €ro CTOMMOCTb BbiLL€e B CBA3N C
yTEYEK. 3 6 o
,2 MMMa. HeobXo4MMOCTbIO MeXaHMYecKomn
- lnsa Hep:KaBetowwen cTann | 06pabOTKM KPbILLKK.
304L: >10 MMa.

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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TexHnyeckaa nHpopmauumsa
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E-4 Bpemsa OTKAMKA TemnepaTypHOro AatyMKa B 3aBUCUMOCTU OT KOHCTPYKL MU KapMaHa
Tepmonapbl, HOpMa/ibHble YC/10BMA dKCNAyaTauum
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Bpems OTK/AMKa NpU pocTe TemnepaTypbl CO CKOPOCTbIO 6°C/MUH

A = MegHbI KapmaH 6e3 TenonpPoBOAHONM NacTbl

B = meaHbIi KapmaH C TeNJ1I0NPOBOAHOMN NacTomn

C = KapMmaH M3 HeprKaBetoLLen cTann 6es Ten1onpPoBoOLHOM NacTbI

D = KapMaH U3 HepKaBetoLLLe CTanun ¢ TeNI0NPOBOLHOM NACTOM

E = 3TaNIOHHbIN AaTYMK, NOTPY>KEeHHbIV B BoAy 6e3 kKapmaHa. Tensiosom
nperid nsmensercs ot 1,5 ao 4°C B 3aBUCMMOCTM OT BbIBpaHHOTO
BapMaHTa KapmaHa.

Bpems OTK/IMKa Npu yMeHbLUEHUU TeMNePaTypbl CO CKOPOCTbIO

0,25°C/muH

A = MegHbI KapmaH 6e3 Ten1onpPoBOAHONM NacTbl

B = meaHbIi KapmaH C TENJI0NPOBOAHON NacTom

C = KapMmaH M3 HeprKaBetoLLen cTann 6e3 Ten1onpPoBoOAHOM NacTbl

D = KapMaH U3 Hep¥KaBetoLLLel CTanun ¢ TeNJ0NPOBOLHOM NacToM

E = 3TaNIOHHbIN AaTYMK, NOTPYKEHHbIN B BOoAy 6€3 KapmaHa. Tenaosoi
npend nsmensaercsa ot 0,5 ao 1°C B 3aBUCMMOCTM OT BbIBPaHHOTO

BapuaHTa KapMaHa.

[nunHa kKapmaHa Tepmonapbl 100 Mm, BHYTPEHHWI AnameTp TPYOKM 6 MM, BHYTPb YCTaHOB/IEH TEPMOMETP conpoTussieHna Pt100 auametpom 5 mm. TonwwmHa
CTEHKM TPYOKM cocTaBnaeT 1 mm B cnyyae meam v 0,5 Mm B ciydae Hepskasetowweit ctann. KapmaHbl TepMonapbl pacnooxXeHbl PAAOM B O4HOM U TOM Ke MOTOKe
BOAb!. B JaHHOM KaTanore npeAnovTeHWe OTAAETCA KapMaHam Tepmonapbl U3 Hepxkasetolei ctanv 304L nam 316L, ¢ 3a30pOM M3MEPUTENIbHOTO 31eMEHTa B

0,5 MM 1 KOHTaKTHOW TENI0NPOBOAHOW NaCcTOM.

E-5 PeweHnAa ana MOHTaXa Tena0BOro BblKao4vaTens

Kak npaswuno, (byHKLl,Mel‘;i TEN/I0BOro BblK/1OYaTENA AB/AETCA 3alnTa yCTpOVICTBa oT pa60TbI BCYXYIO, @ TaKXe obecneyeHne 6esonacHoCcTH B Ccny4dae OTKasa Apyrux

3aLMTHBIX YCTPOWCTB.

OpHOM 13 BaKHEMNLIMX XapaKTEPUCTUK TENIOBbIX MPEAOXPAHUTENEN ABNAETCA MaKCMMaibHas TEMMNEPaTypPa, KOTOPYIO OHU MOTYT BbIAEPKMBATL NOC/e
cpabaTtbiBaHKA. bonbluoit 3abpoc no TemnepaType nocse cpabatbiBaHWUA MOXKET NPUBECTU K NOBPEKAEHUIO MEXaHM3MA NPeAOXPaHUTENA U BbI3BATb MOBTOPHOE

3aMblKaHue 3J'IeKTpVI“I8CKOI7I uenn.

OHM TaKKe [O0MKHbI cpabaTbiBaTb 6bICTPO, O TOrO KaK KOPMyC pe3epsyapa AOCTUTHET TemMnepaTypbl, NPV KOTOPOK BO3HMKAET OMacHOCTb CAMOBO3ropaHus

HaxoaAawmnxeca nobausocTu mMaTepuanos.

PacnonokeHve Tenn0oBbIX BbIKNOYATENEN, UX Bpemsa OTK/INKa, 336’30(2 no remneparype Cpa6aTbIBaHMﬂ ABNAKOTCA BaXXHbIMU MapameTpamu 6e3onacHocTn. ObbIYHO

3TV NapPaMeTpbl PErYAUPYIOT OMbITHLIM MyTEM.

TpybyaToro Harpesatens

1: TennoBoW BbIKAOYaTENb

2: CUIMKOHOBAsA U30nAUMA

3: cTeHKa TpybyaToro
HarpeBaTe/IbHOro 3/1IeMeHTa

4: KepamuyecKkan u3onauus

5: pasbem TpybyaToro
HarpeBaTe/IbHOro 3/1IeMeHTa

- Mpuemnemoe Bpems OTK/IUKA
B C/ly4ae MefIeHHOro pocTa
Temneparypbi.

- MoXeT ycTaHaBNMBaTbCA BO BCe
Tpyb6uaTble HarpeBaTesibHble
3/1eMEeHTbI pe3epByapa.

Modéle Description Avantages Défauts
TennoBo BbIKAOYATEND,
YCTaHOB/IEHHbIV B XO/1I04HOM 30HE
- JewesunsHa. - JewesunsHa. - Npnemnemoe

Bpems OTK/MKa B C/lyyae
MeZIeHHOro pocTa
Temneparypbil.

- MoXeT ycTaHaB/MBaTbCA BO BCe
TpybuaTbie HarpesaTeNbHble
aNeMeHTbl pe3epByapa.

Tenn0BOW BbIKNOYATENIb BHYTPU

crneumanbHoOro KapmaHa.

1: TennoBoW BbIKAOYaTENb

2: CUIMKOHOBbIN Yexon
aneKkTpounsoNALMm

3: cTeHKa KapmaHa

4: TepmoycaZiodHasA BTY/Ka

5: NPOTMBOM3HOCHAA BTY/IKA

- BbICTpOe Bpems OTKAMKa.

- 3ameHAeMOoCTb.

- PacnonoxeHue pagom c
30HOM Harpesa Tpyb4aTbix
HarpeBaTe/IbHbIX 3/1eMeHTOB
Nno3BO/AET perynmposaTb
Bpems OTK/IMKa U n3beratb
nocneayroLero neperpesa.

370 pelleHune, KOTopoe Mbl

peKoOMeHAyeM UCMONb30BaTb 415

HarpesaTesieil B 3TOM KaTasore.

- TpebyeT ycTaHOBKM
[LOMONHWUTENBbHOIO KapmaHa
[ONS KaXKA0ro TENI0BOrO
BbIKtOYaTeNS.

- bonee BbICOKasA CTOUMOCTb.

KoHTaKTbI
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E-6 Ycnosusa paboTtbl BCyXyto, 3aBUCMMOCTb BpeMeHU cpabaTbiBaHMA TEN10BOro
BbIK/IlOYATENA OT PACCTOAHUA OT KApMaHa Tepmonapbl 40 TPybyaToro HarpeBaTeIbHOroO
anemeHTa, gna 5 Br/cm? n 10 Bt/cm?.

YcnosuaA paboTbl BCYXYHO XapaKTepU3ytoTcA Ype3BbluaiHO BbICTPbIM POCTOM TeMnepaTypbl TPybYaTbIX HarpeBaTeNbHbIX 31EMEHTOB,
npmumepHo 400°C 3a MUHYTY A8 HarpeBaTe/ibHbIX 3n1emeHToB 10 BT/cm?. Mpu TakMX YCN0BMAX BPEMA OTKAMKA Ype3BblyaiiHO
BaXKHO, YTOObI HEe ONYCTUTb BO3pacTaHMA TeMNepaTypbl HarpeBaTeNbHbIX 31eMeHToB cBblle 800°C (NpmbansnTesbHO Npu

840°C HauMHaeTca paspyLleHne) UaK JOCTUKEHMUSA NMOBEPXHOCTbIO pe3epByapa MaKCMMabHOM TemnepaTypbl TENJI0M30NALNN
(06b14HO 150°C). MOCKONbKY OBHaPYKEHNE NPOMU3BOLMUTCSA B COOTBETCTBUM C YKa3aHHbIMU KPUTEPUAMM, PACCTOSHUE MEXKAY
KapMaHOM TePMOMapbl TEMI0BOTO BbIK/AOYaTENSA U TPYOKOM TpybUYaTOro HarpeBaTe/IbHOro 3/1eMEHTA AO/IKHO ObITb KaK MOXKHO
MeHbLLE, TaK}Ke HE0BXO0AMMO YNYULINTL TEMIONPOBOAHOCTb, HAMPUMEP YMEHbBLUMB TOALWMHY CTEHKM A0 5/10 Mmm B cayyae Tpybok
KapMaHOB TeEpMOMapbl U3 HepKaBetoLwel ctanun. Ytobbl BOCNOb30BATLCA MPEUMYLLLECTBAMM TEMNOBON KOHBEKLMM, BaXKHO
pa3mMecTUTb KapMaH TepMONapbl BEPTUKANbHO Hag, TPybUYaTbiM HarpeBaTe/ibHbIM 3/IEMEHTOM.

MakKcrmanbHbIli 3abpoc no TemnepaType, AONYCTUMBbIIA ANA pa3MblKaHMA TENIOBOrO BblkAtovaTena npu 122°C, coctasnsaet 175°C,
NOCKOJIbKY M/1aBNEHNE BHYTPEHHEN U30NALMM TENIOBOIO BbIKAOYATENA MOMKET NPUBECTU K SNEKTPUYECKOMY KOHTAKTy MeXay
ABYMA NPOBOAHWKaMM U BO3OOHOBNEHUIO HArpesa.

MaKcrmanbHas TemnepaTypa NpoBOAKM TEM/IOBOTO BbIK/IHOYATENS He J0/1XKHa npeBbiwaTth 200°C (M30nsuma 13 GTOPUPOBAHHOTO
3TUNEHA-NPONUAEHa), NOCKO/IbKY NAaBAEHME U30NALUN NPOBOAA MOXKET NMPUBECTMU K SNEKTPUYECKOMY KOHTAKTY MeXAy ABYMSA
NPOBOAHWKaMM U BO30OHOB/IEHUIO HarpeBsa.

Bpems oTknuKa 6osiee 2 MuHyT npu 10 BT/cm? nnun 4 muHyT npu 5 BT/cm? Bbi3bIBaeT POCT TeMNepaTypbl BEPXHEN CTEHKM
pesepsyapa Ao 150°C (McnbiTaHMA NPOBOAUANCH NPU TEMMEPATYPE OKpy:KatoLel cpeabl B 25°C)._OnncaHHble HUXKE UCMbITaHUA
Npr3BaHbl ONpeaennTb Npeaesibl PAcNOIOKEHUSA.

OnucaHue ucnbiTaHUA
McnbiTaHWa NPoBOANAUCH A8 KapMaHa TepMonapbl U3 HepKaBetoLei

CTaNN C BHYTPEHHUM AMAMETPOM 9 MM M TOALLMHOMN cTeHKK 0,5 MM, KOTOPbIi D@
pacnonaranca Hag, eAUHUYHbIM HarpeBaTe/ibHbIM 3/IEMEHTOM C YAE/NbHOM :
NMOBEPXHOCTHOM MOLWHOCTbIO 5 BT/cm? unmn 10 BT/cm? Ha nepemeHHOM 1

pacctoaHun D. U3amepeHHOE Bpemsa — 3TO Bpems, KoTopoe TpebyeTca gnn
cpabaTblBaHWA TENJIOBOFO BbIK/OYATENA, OTTEPMOKKAIMOPOBAHHOIO Ha
122°C, nocne nogayun HanpsKeHUs Ha CONPOTUBNIEHME.

TennoBol BbIKAtOYaTEIb OCHALLLEH 3NEKTPUYECKON n3onaumen B popme
CUJIMKOHOBOTO Yex/ia, CNOCOBHOTO BblAEPKMBATL TEMMEepaTypy CBbiLLe
220°C. Temnepatypa TENI0BOrO BbIK/AOYATENA U3MEPAETCA TEPMOMNAPOM,
YCTaHOB/IEHHOW BHYTPW CUJIMKOHOBOTIO Yex/a.

/C A

5 Bt/cm?

3a6poc no
Bpems H:elmgzgim?m Temneparype
D | KapmaH |cpabatbiBaHuA Tenn1o0Boro
K Tpy6uatoro KommeHTapum
(mm) (MUHYTDI: BbIKNOYaTens
HarpeBartesibHoro
CeKyHApbl) SNeMEHTa nocne
cpabatbiBaHUA
- NMpremnemoe Bpems OTK/MKA.
$s304 - YpesBblyaliHO HU3KUIA Neperpes NoBEPXHOCTU TPYBUATOro HarpesaTeIbHOro 3IeMeHTa.
- TeMﬂepaTypa neperpesa Ten/1I0BOro BblK/IKOYATENIA BbIXOAUT 3a A0NYCTUMbIE npeaenbl.
0 - Temnepatypa NPOBOAOB BbIXOAMT 3a JOMNYCTUMbIE NPEAENbI.

- NMpuremnemoe Bpems OTKIMKA.
- YpesBblYaiHO HU3KMI Neperpes NOBEPXHOCTU TPYOUATOro HarpeBaTeIbHOro 3/IeMeHTa.

Cu
- TemnepaTypa neperpesa TENJI0BOrO BbIKNOYATENA BbIXOAWT 3a AONYCTUMbIE NPeaensbl.
- TemnepaTypa NpoBOAOB BbIXOAMT 33 AOMNYCTUMbIE Npeaenbl.
- [puemnemoe Bpemsa OTK/IMKA.
55304 - YpesBblyaliHO HU3KUIA Neperpes NOBEPXHOCTU TPYBUATOro HarpeBaTe/IbHOrO 3IEMEHTa.

- Temnepatypa neperpesa Tern/0B0ro BbIK/IKOYATEIA BbIXOAMUT 33 A0ONYCTVMbIE NPEAESb.
- Mpremnemas Temnepatypa NPOBOAOS.

- Npremnemoe Bpema OTKAMKaA.
- NMpuremnembiit neperpes NOBEPXHOCTW TPyBYaTOro HarpeBaTe/IbHOTO 31EMEHTa.

Cu - Temnepatypa neperpesa TENI0BOrO BbIK/O4aTeNsA B 061aCTU BEpXHEN rpaHULLbl.
- Npremneman Temnepatypa NPOBOAOB.
- lNpnemnemoe Bpema OTKAMKA.
55304 - YpesBblyaliHO HU3KMI1 Neperpes NOBEPXHOCTH TPYOUATOro HarpeBaTeIbHOro 3/IeMeHTa.

- Mpremnemas TemnepaTtypa neperpesa TEN0BOro BbIKAOYATENS.
- Mpriemnemas Temnepatypa NpoBOAOB.

- Mpremnemoe Bpems OTK/IMKa.

- MpriemnemblIii neperpes NOBEPXHOCTY TPYBYATOro HarpeBaTeIbHOro 31eMeHTa.
- Mpriemnemas Temnepatypa neperpesa TEMI0BOTO BbIK/OYaTENS.

- Mpviemnemas Temnepatypa NpoOBOAOS.

- Mpriemnemoe Bpems OTK/IMKa.

- YpesBblyaliHO HU3KUIA Neperpes NoBepXHOCTM TPYBYATOro HarpeBaTe/IbHOMo 3/IeMeHTa.
- Mpremnemas Temnepatypa neperpesa TenI0BOrO BbIK/IHOYaTENS.

- Mpremnemas Temnepatypa NpPOBOAOB.

- Bpems oTknvKa B 061acTv BepXHel rpaHnLpl.

- NMpremnembiit neperpes NOBEPXHOCTY TPyOYaTOro HarpeBaTe/IbHOTO 31EMEHTa.
- Npruemnemasn Temnepatypa neperpesa TENJI0BOrO BbIKNtOYaTeNA.

- Npremneman Temnepatypa NPOBOAOB.

Cu

SS304

10

Cu
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B cBA3M C NOCTOAHHbLIM COBEPLUEHCTBOBAHMEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TOJIbKO A4/171 O3HAKOM/IEHUA N MOTYT ObITb U3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1IbTauuun

TexHun4yeckaa nHpopmauma

10 Bt/cm?

(mm)

D KapmaH
Marepuan

Cu

SS304

Bpemsa
cpabaTtbiBaHuA
(MuUHYTDBI:
CeKyHAbl)

Temnepatypa
Tpy6yuatoro

3/1IeMmeHTa

Ha NOBepPXHOCTU

HarpesatenbHOro

Cu

2,16

832

SS304

2,24

823

Cu

2,32

SS304

10

2,30

830

Cu

2,35

833

BbiBOAbI NO pe3ynbraTam UCNbITaHUA
YMeHbLUeHWe paccToAaHMA A0 TPybYaToro HarpeBaTe/IbHOro 3IeMeHTa CHUXKAET BPEMA OTK/MKA, OAHAKO YBE/IMYMBAET Neperpes
npeaoxpaHuTens (Tena0BOro BbIK/OYaTENA) U NPOBOAOB. YBENIMYEHWE PACCTOAHUA MeKAY TPY6UYaTbiM HarpeBaTeNbHbIM
3/1EMEHTOM W TEMN0BbIM BbIK/NHOHYATENEM MO3BOAET TEMNJOBOMY BbIK/IOUATEO M €70 MPOBOAKE OCTaBaTbLCA BHYTPW AOMYCTUMbIX
npeaenos neperpesa. BanaHne mateprana KapmaHa He 0cob0 BEIMKO, MPU 3TOM, KaK HU YANBUTENbHO, BPEMSA OTKAUKA A8
MeZHOrO KapMaHa HEMHOTO 60/1blUe, YeM BPeMs OTKJ/IMKA A/ KapMaHa M3 HepyKaBetoLLe CTanun, BEPOATHO, MOTOMY YTO MEAHbIN
KapmaH bbicTpee paccenBaeT Noay4eHHoe Yepes 60KOBYIO MOBEPXHOCTb TEMJ/IO MO BCEM naowaan. B nepsom npubanskeHum
MOXHO CYMTaTb, YTO paccToAHMe oT 5 A0 10 MM ABASETCA NPUEMIEMbBIM, XOTA U AOKHO ObITb YTOUHEHO B XOA4E UCMbITaHWUIA oA

OKOHYaTe/IbHOW KOHOUIypaLuuu.

3abpoc no

Temneparype

TennoBsoro

BbIK/IlOYaTensa nocne
cpabaTbiBaHUA

KommeHTapumn

- Xopoliee Bpems OTK/IMKaA.

- Mpuemnembiit neperpes NOBEPXHOCTH TpybuaToro
HarpeBaTeNbHOro 3/1eMeHTa.

- Temnepatypa neperpesa TEMNAOBOTO BbIKNOYATENA BbIXOAUT

3a 4ONyCTUMbIE Npeaerbl.

- TemnepaTypa NpoBOAOB BbIXOAMT 3a AOMNYCTUMbIE Npesesbl.

- Mpuemnemoe Bpems OTK/IMKA.

- Mpuemnembiit neperpes NOBEPXHOCTH TpybuaToro
HarpeBaTeNbHOro 3/1eMeHTa.

TemnepaTtypa neperpesa TEMNAOBOTO BbIKAHOYATENA BbIXOAUT
3a JONYCTUMbIE Npeaensbl.

- TemnepaTtypa NPOBOAOB BbIXOAMT 3a AOMNYCTUMbIE Npeaesbl.

- Bpems oTk/IMKa B 06/1aCTN BEPXHEW rPpaHuLLbl.

- Meperpes NoBepXHOCTM TPYHYATOro HarpeBaTeNbHOro
3nemeHTa B 06/1aCTV BEpPXHEN rpaHunLbl.

TemnepaTypa neperpesa TeMNJ0BOro BbiK/OYaTENA B 06/1aCTH
BEPXHEW rpaHuLLbl.

- Npremnemas TemnepaTtypa npoBoOAOB.

- Bpems oTKAMKa B 06/1aCTU BEPXHEN rpaHuLLbl.

- Meperpes NoBepXHOCTM TPYHYATOro HarpeBaTeNbHOro
anemeHTa B 06/1aCT1 BEpXHEW rpaHumLibl.

TemnepaTypa neperpesa TENNOBOTO BbIKNOUATENA BbIXOAUT
3a lONYCTUMbIE Npeaenbl.

- TemnepaTtypa NpoBOAOB BbIXOAUT 3a AOMYCTUMble Npesensb.

Bpems oTKk/NMKa B 061aCTV BEPXHEN rPaHuLbl.

- Meperpes NoBepxHOCTU TPYBYATOro HarpeBaTeNbHOro
anemeHTa B 061aCTi BEpXHe rpaHuLLbl.

TemnepaTtypa neperpesa TENA0BOrO BbikAtoUaTeNs 8 061actv
BEPXHEe rpaHumLbl.

- Mpuemnemasn Temnepatypa NpPOBOAOS.

- Bpems oTKAMKa B 061aCTW BEPXHEN rpaHuLLbl.

- Meperpes NOBEPXHOCTH TPyBYATOro HarpeBaTeIbHOro

3/IEMEHTA BHe JOMYCTUMbIX NPEAENOB.

- Temnepatypa neperpesa TeN/0BOro BbIKAtOYaTENA B 061aCTH
BepXHel rpaHuLbl.

- Mpuemnemasn Temnepatypa NpPoOBOAOS.

- Bpems oTKk/IMKa B 061aCTU BEPXHEW rpaHuLLbl.

- Meperpes NOBEPXHOCTM TPyBYATOro HarpeBaTebHOro

371emeHTa B 06/1aCTU BEPXHEW rpaHuLibl.

- TemnepaTypa neperpesa TENA0BOro BbiK/OYaTeENA B 06/1aCTH
BEPXHEN rpaHuLbl.

- Npremnemasn TemnepaTtypa NpoBOAOB.

- Bpems oTk/IMKa B 061aCTN BEpXHEW rpaHuLLbl.

- MeperpeB NoBepPXHOCTM TpybYaTOro HarpeBaTeNbHOIo

3nemeHTa B 061aCTV BEpPXHEN rpaHunLbl.

- TemnepaTypa neperpesa TEMNJ0BOrO BbiK/OYaTENA B 06/1aCTH
BEPXHEN rpaHuLbl.

- Npremnemas TemnepaTtypa npoBoOAOB.

KoHTaKTbI
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TexHnyeckaa nHpopmauumsa &

E-7 Pe3ynbTatbl UCNbITAaHUI B YCNOBUAX paboTbl BCyXyto, NpOBeAEHHbIX ANA HarpeBaTeneu
C TeNJI0BbIM NpeaoxpaHuTenem u 6e3 Hero

be3 TepmoBbIKktoYaTeNns

Mpu UChbITaHUAX B yCNoBUAX PaboTbl 63 KUAKOCTU, 6e3 TEPMOBbLIKNIOYATENA, B CAMbIX KPUTUYECKUX YCAOBUAX, MPU OTKIHOUEHHDbIX
cmctemax 6e3o0nacHOCTM, TeMnepaTypa NOBEPXHOCTU HarpeBaTesbHbIX 3iemMeHToB gocturaeTt 1000°C meHee yem 3a 2 MUHYTbI 30
CeKyHZA, a cTeHKM pe3sepByapa 800°C 32 7 MUHYT.

Bpemsa cpabaTbiBaHMA 1 TemnepaTypa NOBEPXHOCTHU - MePEMEHHbIE NMapaMeTpbl, 3aBUCALLME OT BHYTPEHHEW KOHPUrypauum
pesepByapa, ero o6bema, obLLel MOLWHOCTM M KOIMYecTBa Tpyb4aTbix HarpesaTenei.

Be3 TCO HarpeBs npekpaTUTCA TONbKO TOrAa, KOrAa HarpeBaTe/bHbIV NPOBOZ COMPOTMBAEHMA PAcniaBUTCA OT neperpesa (0Koio
1000-1100°C), nnu Korga BO3HUKHET yTeyKa ToKa, KoTopasa NpuBedeT K cpabatbiBaHuto GFCI.
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McnbiTaHMA NPOBOANAMUCH Ha HarpesaTene XUAKoCcTU anam. 125 mm, ¢ 3 TpybyaTbiMn HarpesaTenssMmmM MOLHOCTbIO 1 KBT

KaKbli, MOBEPXHOCTHaA Harpyska 5 Bt/cm?, ¢ 20-mmuaiMmeTpoBoi Teniomsonaumein us scneHeHHoro NBR-PVC n antomuHmnesoi
pybawkoit. Temnepatypa CTEHOK pe3epByapa nogHumaetca 6onee yem ao 800°C. B TakMX ycn0OBUAX NeHa BOCMJ/IaMeHAeTCA
MmeHee Yem 3a 7 MUHYT. (6 MuH 50 cek)

B aTOM TecTe BUAHO, UTO ABA HarpeBaTeNbHbIX 3/IeMEeHTa pacniaBUAUCb Npu TemnepaTtype 950°C HAaMHOro paHbLue, Yem TPeTUn
(1027°C), u 3TO CHU3UIO CKOPOCTb POCTa TEMMepPaTypbI.

1: TemnepaTtypa NOBEPXHOCTM TPybYaTbIX HarpeBaTenemn

2: TemnepaTypa NOBEPXHOCTU CTEHKMN pe3epByapa U3 HeprKaBeoLLeN CTanu (B NnepeBepHYTOM MOMOXKEHUM)

3: TemnepaTypa NOBEPXHOCTN HAPYKHOM TEMOU30AALLUN

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEHeHbI 6e3 npe,a,BapMTeanoﬁ KOHCYy/bTauuun
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McnbiTaHMA NPOBOANANCH Ha HarpesaTene XUAKoCcTU anam. 125 mm, ¢ 3 TpybyaTbiMn HarpeBaTensimm MOLLHOCTbIO 2 KBT
KaXK/bli, MOBEPXHOCTHAaA Harpyska 10 Bt/cm?, ¢ 20-M1AIMMETPOBOIA Tennousonaumein us scneHeHHoro NBR-PVC n antommHueBom
pybawwkoi. TemnepaTtypa CTEHOK pe3epByapa nogHumaetca 6onee yem ao 520°C. B TaKMX yCN0BUAX NEHA BOCN/IaMeHAETCcA
MmeHee Yem 3a 3 MUHYT.

1: TemnepaTtypa NOBEPXHOCTU TPybUaTbIX HarpesaTenemn

2: TemnepaTypa NOBEPXHOCTU CTEHKW pe3epByapa M3 HeprKaBeKLLEN CTan (B NepeBepHYTOM MOOXKEHUN)

3: TemnepaTypa NOBEPXHOCTU HAPYKHOM TENIOU30AALNMN.

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Halwemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

TexHnyeckaa nHpopmauumsa cg;

C TepmoBbIKAOYaTenem npu 122°C
B TOM e UCnbITaHWUM C TEPMOBbIK/IOYATENIEM MAKCMMaibHaA TemnepaTypa 3aBUCUT B OCHOBHOM OT €r0 MOJIOXKEHMA MO
OTHOLLEHMIO K TPyBUATbIM HarpesaTeNAM, 3aTEM OT NOOKEHWUA YCTAHOBKMU U, B MEHbLUEW CTEMNEHM, OT TEMNepPaTypbl ero paboTbl
«Tf». OcobeHHO BaXKHO, 4TobObl TCO HenpepbIBHO U 6e3 SI0XKHbIX cpabaTbiBaHWIN U3MeEPAN TEMMNEPATYPY KUAKOCTH, NOCTynatoLwemn
B pe3epByap. [10CTOAHHaA TemnepaTypa, KOTOPYIO MOKET BblAepKaTb NAaBKUA NPefoXpaHUTeNb, onpeaenseTca napameTpom
TemnepaTypbl 3KcnayaTaumm «Th», ykasaHHbIM B ero nacnopte. A NaaBKoro NpefoxpaHUTensa ¢ HOMMHaIbHOW TemnepaTypoi
«Tf» 122°C 370 3HayeHMe paBHO 94°C. 370 3HayeHue «Th» 6bl10 BbIOPAHO MOTOMY, YTO OHO NPEBbIWAET HOPMa/bHYIO

pabouyto TemnepaTypy BOAOHarpesaTens, a HOMMHaIbHOe 3HaYeHMe cpabaTbiBaHWA Bbille NOPOroB cpabaTbiBaHMA APYrMX
npefoXpPaHUTENbHbIX YCTPOMCTB.

Bpemsa cpabaTbiBaHMA U JOCTUTHYTAA TeMNepaTypa NoBEPXHOCTU MOFYT BapbUMPOBaTbCA B 3aBUCMMOCTU OT BHYTPEHHEMN
KOHUrypauumn pesepsyapa, ero ob6vema, TENN0U30NALMK, @ TaKKe 0bLLelt MOLLHOCTM U KonnyecTBa TpybuaTbix HarpesaTenen.
Takum o6pasom, ANa KaxK[oi KOHGUrypauumn HeobxoaMMbl KBaANGUKALMOHHDBIE UCNbITAHUA.

OnucaHHble HUXKE UCNbITaHUA NPOBOAUANCH C NAABKMM npegoxpaHuTenem c «Tf»=122°C n «Th»=94°C.

OH yCcTaHOBNEH B TEPMOKapMaH M3 HepKasetoLel ctanm amam. 10 mm, ToNlwmHa cTeHoK 0,5 MM, PacnonoXKeHHbIM Ha PacCTOAHUM
3~4 Mmm NO BEPTUKA/IM OT BEPXHETO HArpPeBaTe/IbHOIO 3/1EMEHTA.
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McnbiTaHMA NPOBOANAUCH HA HarpeBaTesne XUAKOCTU ANaM.
MOBEPXHOCTHasA Harpyska 5 Bt/cm?, c 20 mm Teniionsonsaume
TepmosbIkaoyaTens cpabatbian npu 122°C.

1: TemnepaTtypa NOBEPXHOCTM TPybUaTbIX HarpeBaTenemn

2: TemnepaTypa NOBEPXHOCTU CTEHKMU pe3epByapa U3 HeprKaBeloLLen CTaau (B nepeBepHYTOM MOOXKEHUM)
3: TemnepaTypa NOBEPXHOCTN HAPYKHOMN TENI0MU301ALUN

TCO oTKAtoYaeT NUTaHMe Yepes 2 MUHYTbI 50 ceKkyHA, 40 pa3pyLLEHNA HarpeBaTe/ibHbIX 31€MEHTOB
TemnepaTypa CTEHOK U3 Hep)KaBetoLEel CTaan He npesblwaeT 320°C

BocnnameHeHue neHbl He NPOUCXOAMUT.

MM, C 3 TpybYaTbiIMK HarpeBaTeNnsiMu no 2 KBT Kaxabli,
B

1
" cneHeHHoro NBR-PVC 1 antommHmneBolt 060104KOMN.
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McnbiTaHMA NPOBOANAUCH Ha HarpesaTene XUAKoCcTU anam. 125 mm, ¢ 3 TpybuaTbiMmn HarpesaTensimu no 2 KBT Kaxkabli,
NMoBepxHOCTHasa Harpyska 10 Bt/cm?, ¢ 20 mm Tennousonaument us scneHeHHoro NBR-PVC 1 antommHneBoi 060/104KOM.
TepmoBbIKkatoYaTenb cpabatbiBan npu 122°C.

1: TemnepaTtypa NOBEPXHOCTM TPybYaTbIX HarpeBaTenemn

2: TemnepaTypa NoBEPXHOCTU CTEHKWN pe3epByapa U3 HepPrKaBEHOLLEN CTanu (B NnepeBePHYTOM MOMOXKEHUM)

3: TemnepaTypa NOBEPXHOCTU HAPYKHOM TEMIOU30ASALLUN

TCO OTKAtOYAET NUTAHME Yepes OaHY MUHYTY 1 45 ceryHA,.

TemnepaTypa CTEHOK U3 HepXKaBeLLEN CTann He npesbllwaeT 400°C

BocnaameHeHue neHbl He NPOUCXOAUT
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TexHun4yeckaa nHpopmauma

P

Bbl6paHHbll;'I cnocob moHTaxa A0/1)KeH COOTBEeTCTBOBATb Tp66OBaHVIﬂM no TennonpoBoAHOCTH, obecneunBatb xopoumﬁ KOHTAKT C

F— TepMOoCTaTbl NOBEPXHOCTHOINO MOHTaXa
F-1 PelueHUA NO MOHTAXXy TEPMOCTATOB NOBEPXHOCTHOIO MOHTaXa

B HarpeBaTensx 4acTo MCMO/b3YOTCA AUCKOBbIE TEPMOCTATbl, KOTOPble 06eCneYmBatoT 3alUTY OT BbICOKOW TEMNepaTypbl
UIKOCTU, MPOXOAALLEN Yepe3 HarpeBaTeb. ITU TEPMOCTaTbl YCTaHABAMBAKOTCA HA HAPYKHYHO CTEHKY, M CNOCO6 MX MOHTaa
MMeeT OrpOMHOE 3HauYeHWe ANna obecneyeHns HaanexKallero 1 6bICTPOro M3MepPEHUs TEMNEPATYPbI.

MOBEPXHOCTbIO M HE A0MYCKaTb Pa3BUTUA raibBaHUHYECKON KOPPO3nK.
MocKoNbKY NAIOCKas TOpLLeBas NOBEPXHOCTb TepMOCTaTa M3MepPsAeT TemrnepaTypy, CONPUKACcanch CO CTEHKOM pe3epsyapa, BarKHO
obecneuntb 3ddeKTUBHYIO Tenonepesady, no 3Toi NpMUMHe PeKOMeHYeTCs MCMO0/1b30BaTb TEMNIONPOBOAHYIO NacTy.

Kak npaBu/io, TEpMOCTaT MOBEPXHOCTHOTO MOHTAKa C/ieAyeT yCTaHAaBAMBATbL Ha BEPXHIOIO CTOPOHY pe3epByapa, B MecTe, rae
OTCYTCTBYET PUCK CKanaMBaHMA BO3ayXa.

Tun

OnucaHue

Mpeumywiectsa

Hepocratku

TepmocTaT ¢ NI0CKUM
KPOHLWTENHOM, KpenuTcs
LINUIbKaMK, MPUBAPEHHBIMM
K NOBEPXHOCTM TOYEUYHOM
CBapKOW.

Camoe felueBoe pelueHne

- BO3MOXXeH MOHTaX Ha LUAUHAPUYecKue
NOBEPXHOCTU, OAHAKO TEPMUYECKUI KOHTAKT
obecneunBaeTca TONILKO NO OAHOW IMHUN.

- B npoLiecce U3roToBneHUsA TPYAHO NPOBEPUTD
NPOYHOCTb NAAHOro COeANHEHUA WNUABKN. B
C/ly4ae oTpbIBa LWMUIbKM TEPMOCTAT 6onblue
He CMOXXeT U3MepATb TemnepaTypy.

- BO3MOXEeH MOHTaX Ha LMAUHAPUYECKKE
NOBEPXHOCTU, OAHAKO TEPMUYECKUI KOHTaKT
obecneunBaeTcs TONIbKO NO OAHOW IMHUN.

TepmocTaT ¢ NI0CKUM
KPOHLUTENHOM, BABUraeMbIM
nog, NpuBapeHHbIi
MPMUXBATOYHbBIM LLIBOM
KPOHLUTEWH U3 HepXKaBetoLen
cranu.

- MpocTas u 6bicTpan cbopka.
- Jewesun3Ha.

- C/IO3KHO MU HEBO3MOXHO MCMOJ/Ib30BaTb Ha
HEemnI0CKMX NMOBEPXHOCTAX.

- TepmocTaT MOXET BbICKONb3HYTb U3
KPOHLUTEWHA.

TepmocTaT € KPOHLWTENHOM

C YBE/IMYEHHOW YaLIKOW,
KOTOPbI NPUKMMaEeTCA K
NOBEpPXHOCTU ABYMA BUHTaMMU,
YCTaHOB/NIEHHbIMUN Ha
NpWBapEHHbIN K pe3epsyapy
NPUXBaTOYHbIM LUIBOM
KPOHLUTEWNH U3 HEeprKaBetoLLLein
cTanu.

4-TOYeYHbIN NPUXBATOYHbIN CBAapPHOW
LLOB AR KPen/ieHWs K TOPLEBOW KpblLUKe
13 HepKaBetoLel ctanm obecneunsaer
6e30mnacHOCTb Npu cBapke. [ga
NPUKUMHBIX BUHTA Ha daHue
TepmocTaTa rapaHTMpPYHT XOpOoLUni
TEPMUYECKUIA KOHTAKT, KOTOPbI
ocTaercs nocTosHHbIM 6i1arogapsa
rMBKOCTU KPOHLWTEWHA TepMmocTaTa.
370 NpeAnoYTUTENIbHOE PeLLEHUE,
KOTOpOe NpumeHseTca ans
HarpesaTesieil B 3TOM KaTanore.

- BO3MOXEH MOHTaX Ha LUAMHAPUYECKUe
NOBEPXHOCTU, OAHAKO TEPMUYECKMI KOHTAKT
obecneunBaeTcs TONbKO NO OAHOW IMHUN.
YTO6bI yNYULINTL TEPMUYECKUIA KOHTAKT, Mbl
pekoMeHAyeMm U3roTaBAUBaTb LUTAMMOBAHWEM
NOCKYO NOBEPXHOCTb B MECTE MOHTAKa
TepmocTara.

TepmocTaT € KPOHLWTENHOM C
YBE/IMYEHHOM YaLLKOW, HageT Ha
MEZHYIO YalKy, MPUBaPEHHYIO
K NOBEPXHOCTM LyroBoW
CBapKoW BoNbGPamoBbIM
3N1EKTPOAOM B MHEPTHOM rase,
N KpenuTcsa AByMA BUHTaMM Ha
NPUBaPEHHbIN K pesepsyapy
NPUXBATOYHbIM LWBOM
KPOHLUTENH M3 HeprKaBetoLLen
cTanu.

- BbICTpOE Bpems OTK/IMKA Ha U3MEHEeHKe
Temnepartypbl.

- MoKeT MCnoNb30BaTbCA Kak CPeacTBo
3aWuTbl OT PaboTbl BCYXyto, €C/N
paccTosHue 40 NoBepXHOCTH
Tpy64aToro HarpeBaTesibHoro
3/leMeHTa coctasnset He 6onee 5 Mmm.

- [loBO/IbHO JOpOroCTOALLEe peLleHue.

- CnocobHOCTb BbIAEPKMBATL AaBAEHUE
YMEHbLLEHA, MOCKO/IbKY MeAHan CTEHKA
nedopmumpyeTcs bbicTpee, yem pesepayap.

TepmocTaT 6e3 KpoHLITelHa,
BHYTPM 3ano/IHEHHOM
3MOKCUAHOMN CMOOM
LLeNbHOTAHYTOM MeAHOW YaLKu,
Np1BapeHHOW AyroBoi CBApKOW
BO/IbPAMOBbIM 3/1EKTPOAOM

B MHEPTHOM rase K CTeHKe
pesepsyapa.

- Camoe 6bICTPOE Bpems OTKAMKA Ha
M3MeHeHWe TemnepaTypbl.

- BosoHENpPOHULLAeMOCTb, BK/IOYAA
MCMONHEHME C PYYHbIM CHPOCOM.

- MOKeT MCnob30BaThCsA Kak CPeACTBO
3aLWMTbI OT paboTbl BCyXyto, ecnu
paccTosiHue [0 NOBEPXHOCTH
TpybuaToro HarpesaTenbHOro
anemeHTa coctasaset He 6onee 5 mm.

- [loBO/IbHO AOpOroCTOsALLEe peLleHue.

- CNocobHOCTb BblAEPKMBaTb AaBneHue
YMEHbLLEHA, MOCKO/IbKY MeAHan CTEHKa
nebopmupyetcs bbicTpee, yem pesepsyap.

- TepmocTaT HeNb3A CHATb UAU 3aMEHWUTD.

B CBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHMEM HaLLEl NPOAYKLNM, YEPTEKM, ONUCAHNA, XapaKTEPUCTUKM, UCMONb3YEMbIE B AaHHbIX TEXHUYECKUX NacrnopTax, npeaHasHaueHbl
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KoHTaKTbI
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TONbKO ANA O3HAKOMNEHNA U MOTYT ObITb U3MEHEHDI be3 npe,u,BapMTeanoﬁ KOHCYy/bTauuun



B cBA3M C NOCTOAHHbIM COBEpPLUEHCTBOBAaHUEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb U3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1IbTauuun

TexHun4yeckaa nHpopmauma

F-2 PeweHunA no repmeTusaLmm ANCKOBbIX TEPMOCTATOB

B HarpeBaTenax AMCKOBbIE TEPMOCTATbl YCTAHAB/IMBAIOT Ha HAPYKHYIO CTEHKY, r4e OHM MOTYT KOHTAaKTMPOBaTb C KOHAeHcaToM. Mx
CoeaNHEHUSA TaKKe MoryT TpeboBaTb 3aLUMTbI OT C/Iy4aMHOTO KOHTAKTa, 0COBEHHO B MOAENsX C PyYHbIM cOpocom.
MonagaHue BoAbl B KOPMNYC AVCKA TEPMOCTaTa MOKET BbI3BaTb 06pa3oBaHMe Harapa 1, BOSMOXHO, BOCN/IaMeHEHME NAaCTUKOBOro

Kopnyca.
Twun OnwucaHue Mpeumyuwecrsa Hepoctatku
- OTCyTCTBYET 3aL4MTa OT C/IY4aMHOIO KOHTaKTa.
- OL06peHO ANA UCNO/Ib30BAHUA CO CTEMNEHbIO
3arpasHeHunn 2 ana 250 B («O6bI4HO MmetoT
bes 3awmTbl. | Camoe gelueBoe pelueHue. MEeCTO TO/IbKO HENPOBOAALLMNE 3arPA3HEHMSA.

MHOraa MoKeT 0XKMAaTbCA BpeMeHHasn
NPOBOAMMOCTb, BbI3BaHHAA KOHAEHCcauueln
BAarm»).

dnoKcugHble

YNNOTHEHUSA
BOKPYT KNeMM 1
063KaTol Yactu

- Xopolwas 3aLmTta oT NPOHNUKHOBEHMWS BOAbI
BHYTPb TEPMOCTaTa.

- OTCyTCTBYET 3aL4MTa OT C/IY4aMHOTO KOHTaKTa.

- Of06peHO ANA UCNO/Ib30BAHMUA CO CTEMNEHbIO
3arpasHeHun 2 ana 250 B (06bI4HO MMetoT
MECTO TO/IbKO HENpoBOAALLME 3arpA3HEHMSA.
MNHOoroa moxKeT 0XnaaTbCca BpeMeHHasn
NPOBOAMMOCTb, BbI3BaHHAA KOHAEHCcauueln

KPOHLUTEMHa.
Bnaru).
- HepocTtynHo B moaensx ¢ pydHbiMm cbpocom.
3anunBKa - Xopouwas 3almTa OT KOHAEHCAUUM U Kanenb | - YMepeHHasa CTOMMOCTb.
3MNOKCUAHOM BOAbI. - HepocTynHO Ha TepMocCTaTax C KPOHLWTEMHOM
CMOJIOM. - Xopoluas 3aLmTa OT C/Ily4aliHOro KOHTaKTa. C YBE/IMYEHHOM YaALLKOW.
- Xopoluan 3awuTa oT KOHAEHCaL MK U Kanenb
BOAbl. o o
o . - feweBsne, yem 3a/1MBKa SNOKCUAHON CMOION.
MHorocnoinHoe |- Xopoluas 3auimTa OT Cly4aitHOro KOHTaKTa. | Hel0CTYMHO B TEPMOCTATaX € PYUHBIM
dopmoBaHue |- JocTynHo Ha TepmocTaTax 6e3 KpOoHLTENHa, c6pocom
C MIOCKMM KPOHLUTEMHOM W C KPOHLUTEMHOM :
C YBE/IMYEHHOW YaLUKOM.
3anunBKa
3NOKCMAHOM |- XopoLlas 3almTa OT KOHAEHCaLMKn U Kanesb | - CpeaHAA CTOMMOCTb.
CMOJIol C BOAbI. HepocTynHo Ha AMCKOBBIX TepMOCTaTax ¢
PY4YHbIM - Xopoluas 3almTa OT Cy4alhHOro KOHTaKTa. KPOHLITENHOM C YBE/IMYEHHOW YaLUKON.
cbpocom
- DKOHOMMYECKM BbIFOAHOE peLLeHue.
- Yexos1 MOXKeT CMeCTUTbCA BO Bpemsa
- Xopowas 3almTa OT KOHAEeHCAUUK.
o < nepemeLLeHnsa AN SKCNayaTauum 1 yTpaTuTb
MpocToi - Xopoluas 3awuTa oT C/ly4ahHOro KOHTaKTa. 3bdEKTUBHOCTb
CUZIMKOHOBbBIN | - TaKKe MOXKET UCNO0/Ib30BaTbCA B MOAENSX C :
A - He pekomeHayeTcsa Ans 3alUmTbl OT Kanesnb
yexon pY4HbIM cBpoCOM.

- JlocTynHo A/19 TepMOCTaToB C t06biMuU
MOAENAMM KPOHLUTEMHOB.

BOZbI.
- Heobxoaummo cobntogatb AnameTp Kabens.

CUNMKOHOBbIM
yexon co
CTOMOPHbIM
KO/IbLIOM.

- [lewesusHa.

- Xopolwuas 3awuTa oT KOHAEHCaL MK,

- OYyeHb XopoLuasn 3aWwmTa oT Cy4alHoro
KOHTaKTa, HEBO3MOMHO CHATb YeX0/ BO
BPEMA NepemeLLeHns Uamn aKCnayaTauuu.

- TaK}Ke MOKET MCMO/Ib30BaTbCA B MOAENAX C
pY4HbIM cBpocom.

- [locTynHO ANA AMCKOBbIX TEPMOCTATOB
C MIOCKMMM KPOHLITEMHAMM UK C
KPOHLUTEMHAMM C YBE/IMYEHHOW YaLLKOM.

MpeanoutuTenbHoe pelueHue, KOTopoe

NpUMeHAETCA ANA HarpesBaTenei B 3STom

KaTtanore.

- He pekomeHayeTcs A1 3aWWMTbl OT Kanesb
BOApbI.
- Heobxoammo cobntogaTte aAnameTp Kabens.

KoHTaKTbI

www.ultimheat.com j




TexHnyeckaa nHpopmauumsa

P

F-3 Bpemsa OTK/IMKA Ha pOCT TeMNepaTypbl })KUAKOCTU B 3aBUCUMOCTM OT BApUAHTA NOBEPXHOCTHOTO
MOHTa)Ka TepmocraTa

1. MoBEPXHOCTHbI MOHTAX
KacaTenbHOMN

no 2. MOBEPXHOCTHbIM MOHTa¥X Ha
NNIOCKOM y4acTKe

3. MoBEPXHOCTHbIN MOHTaX Ha
MeHYIO YaLLKy

4. MNoBEPXHOCTHbIN MOHTAX Ha
YBEIMYEHHYIO MEAHYIO YaLLKy

Mpu HOpMasibHbIX PaBOYMX YCIIOBUAX TEMNEPATYPA KUAKOCTH, MPOXOAALLEN Yepes HarpeBaTe b, OCTAETCA CTabWAbHOM, MOCKONbKY
KOHTPO/IMPYETCA TePMOCTaTOM. TaKMe 3aLUMTHbIE YCTPOMCTBA, KaK TEPMOOrPaHUYNTENN, HE A0/KHbI cpabaTbiBaTb. YTO6bI HANTK
ONTUMAa/IbHOE NOOMKEHME M BapMAHT MOHTaXKa TEPMOOTrPaHNUINTENA, BaXKHO M3MEPUTL €70 BPeMs OTKJIMKA B C/ly4Yae neperpesa.

C atoi LeNbio Mbl NMpoBe/In ABe cepnn UCMbITaHWU B Pa3HbIX YC/I0BUAX pa60TbI, COOTBETCTBYHOLLUX ABYM BO3MOXHbIM

HeUCnpPaBHOCTAM.

HayanbHble ycnosua ana scex WUCNbITAaHUN:

Temnepatypa Bogpl coctasaset 50°C, yctaBka TepmocTata coctasaset 70°C, TepMOCTaT pacro/oxeH B BEpXHe 4actu pesepsyapa,

KOTOPbIN CMOHTMPOBAH O

PU30HTaNbHO.

- MepBas cepua UCMbITAHNI COOTBETCTBYET MEAJIEHHOMY POCTY TemMNepaTypbl co ckopocTbio B 0,4°C 1 0,6°C B MUHYTY, 4TO
MOXET COOTBETCTBOBATb OTKA3y [1aBHOM CMCTEMbI YNPaB/eHUA TeMNePaTypbl A4 HarpeBaTe/IbHbIX 31€EMEHTOB MOLLHOCTbHHO

6 KB 1 9 KB, raoe KMAKOCTb LUPKYAMPYET B KOHTYPE BMECTUMOCTbIO 125 n1. laHHbIe NCMbITaHWA NPOBOAM/IUCH C MOMOLLLbIO
3-CKOPOCTHOrO LIMPKYIALMOHHOTO HAacoca, KOTOPbIM BOCMPOU3BOAN PaboTy PasIMYHbIX HACOCOB. MOXHO OTMETUTb, YTO BpEMS

OTK/IMKA YBE/IMYMBAETCA C POCTOM PacXoAa BOAbI, MOCKO/IbKY BHYTPEHHAA KOHBEKLMA B BOAE BHYTPU HarpeBaTe/lbHOro 3/1eMeHTa
YMEHbLLAETCA C YBE/IMYEHMEM CKOPOCTU. ITO BaXKHbIN NapameTp, KOTOPbIN HEOOXOAMMO YYMUTbIBATbL NPU pa3paboTKe yCTpoMcTBa.

ObpaTnTe BHUMaHMeE: TEOPETUYECKOE BpemMs, Heobxoanmoe aas pocta Temnepatypbl oT 50° go 70°C coctasnaaeT 50 MUHYT npu
ckopocTtv pocta 0,4°C B MUHYTY 1 33 MUHYTbI 20 cekyHA, npu ckopocTu pocta 0,6°C/MuH.

- Bropas cepua ncnblTaHUIA COOTBETCTBYET BbICTPOMY POCTY TemnepaTypbl co ckopocTbio 20°C 1 30°C B MUHYTY, YTO COOTBETCTBYET
pPOCTy TemnepaTypbl BOAbI B HAarpeBaTe/IbHOM 31eMeHTe MOLLHOCTbIO 6 KBT 1 9 KBT ¢ guametpom 125 mm x 310 Mm 1 BHYTPEHHUM
o6bemom 3,5 11 B caiyyae pe3koro npekpalleHma NoAaum KUAKoCTH.

Bpems OTKAMKa AN CKopocTu pocta Temnepatypbl 0,4°C/muH n 0,6°C/muH npm pacxoae soabl 20 1/MuH

°C/muH Ne 1 Ne 2 Ne 3 Ne 4
0,40 3 MuHYTbI 50 cekyHA, 5 MuHyYT 10 cekyHA, 3 MUHYTbI 40 ceKyHA, 3 MuHYTbI 30 CeKyHA,
0,60 4 MUHYTbI 5 muHyT 20 cekyHp, 3 MuHyTbI 50 ceKyHA, 3 muHyTbl 30 ceKyHA,

Bpems OTKAMKa ANA CKop

OCTH poCTa TemnepaTypbl

0,4°C/muH mn 0,6°C/muH npm pacxoge sogpbl 30 1/MUH

°C/muH Ne 1 Ne 2 Ne 3 Ne 4
0,40 14 muHyT 30 cekyHA, 15 muHyT 30 cekyHA, 8 MUHYT 20 ceKyHA, 7 mnHYT 50 cekyHA,
0,60 12 muHyT 20 cekyHA, 13 muHyT 40 cekyHA, 9 muHyT 40 ceKkyHA, 9 muHYT 10 cekyHA,

Bpems OTKAMKA AN1A CKop

OCTU pOCTa TemMnepaTypbl

0,4°C/muH mn 0,6°C/muH npm pacxoge sogbl 40 1/MmuH

°C/muH Ne 1 Ne 2 Ne 3 Ne 4
0,40 33 MuHYTbI 40 cekyHA, 39 muHYT 20 ceKyHA, 31 muHyTa 30 cekyHA, 24 muHyTbI 20 cekyHA,
0,60 30 MnHYT 40 ceKyHp, 32 MUHYTbI 20 CeKyHA, 26 MmnHyT 30 ceKyHA, 22 MUHYTbI 20 CEKYHA,

Bpems OTKAMKa AnsA CKopoctu pocta temnepatypbl 20°C/muH n 30°C/MUH, KOTOPbI NPOUCXOAUT B ClyyYae NOIHOro
NpeKpaLeHUa NoJaum KULKoCT1

°C/MUH Ne 1 Ne 2 Ne 3 Ne 4
20 1 muHyTa 20 cekyHA 1 muHyTa 42 ceKyHAbl 1 muHyTa 12 cekyHA 1 MUHYTA 6 CEKYHA,
30 1 muHyTa 4 ceKkyHAbl 1 muHyTa 22 ceKyHAbl 54 ceKkyHAb! 51 cekyHAaa

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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B cBA3M C NOCTOAHHbLIM COBEPLUEHCTBOBAHMEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TOJIbKO A4/171 O3HAKOM/IEHUA N MOTYT ObITb U3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1IbTauuun

TexHun4yeckaa nHpopmauma

X

F-4 Bpemsa OTK/IMKA Ha U3MeHeHue TemnepaTypbl Npu paborte BCyxylo B 3aBUCMMOCTU OT
BapuaHTa NOBEPXHOCTHOrO MOHTAaXa Tepmocrara

B HEKOTOPbIX KOHOUIYPaLMAX ANCKOBbI TEPMOCTAT, YCTAaHOB/IEHHbI Ha CTEHKY, MOXKET 06HapYXWUTb PaboTy BCyXyto, Npexae
yem NPOU30OMAET NopYa TPYOUATOro HarpeBaTeIbHOIO 3/1EMEHTA M OMNACHbIV Neperpes CTEHOK HarpesaTens. bbian NposeaeHbl
MCMbITaHWUA Pa3HbIX PELUIEHUI N0 MOHTaxy. Hanbosee BaxKHbIM NapamMeTpoMm AB/IAETCA PACCTOAHME MEXAY YyBCTBUTE/IbHOM
YacTbto TEPMOCTaTa (YallKa) M Hapy»KHOWM CTEHKOM TpybuaToro HarpesaTe/ibHOro anemeHTa. KOHCTpyKLmA, obecnedynsatoLasn
HenocpeacTBEHHbIM TEPMUYECKUIA KOHTAKT, KOHEYHO, OTIMYaeTca 6onee BbICTPbIM OTKIMKOM, HO TaKyto KOHOUIypaLmio
HEeBO3MOKHO peasin30BaTb, MOCKO/bKY OHA TpebyeT CONPUKOCHOBEHUA MexKAay TPY6UaTbiM HarpeBaTeNbHbIM 3IEMEHTOM U
CTEHKOW pe3epsyapa. Mo 3Toi NnpuymMHe Mbl pa3paboTanu peLieHne ¢ yBeNMYeHHON MeaHOM YallKo, KoTopas obecneymBsaert
HenocpeacTBEHHbIM TEPMUYECKUIA KOHTAKT MeXKAY HarpeBaTe/IbHbIM 3/1EMEHTOM M TEPMOCTAaTOM, OAHOBPEMEHHO COXPaHAA

[LOCTAaTOYHOE PacCTosHUE A0 CTEHKM pe3epsyapa.

Temnepatypy NOBEPXHOCTU pe3epByapa CAeayeT BblbnMpaTb C y4ETOM TUMA TEPMUYECKOW U30NSLMMU, KOTOPAA MOXKET
MCMNOb30BaTbCA C AaHHbIM PE3EePBYapPOM, @ TaKXKe Hannuma Noban3ocTv roproUYnx MaTepmanos.

Mbl pewwnnu, yto 800°C — MaKkcMmanbHaa AONYCTMMan TemMrnepaTypa Ha NOBEPXHOCTU TPyBYaTOro HarpeBaTe/IbHOrO 31EMEHTA,
150°C — maKkcumanbHas 4onycTMmas TemnepaTtypa CTEHKM pe3epByapa.
Kak npaBu/io, 370 3Ha4YeHUA He NPEBbLILWAKOTCA, €C/IM BPEMA OTK/AOUYEHUA YCTAHOBKM M3-3a paboTbl BCYXYtO COCTaBNSET MeHee

2 MUHYT.

OnucaHHbIe HUXKEe UCMbITaHUA NPOBOAMANCL B CAMbIX HEG1aroNPUATHBIX YCI0BUAX C UCNONb30BaHNEM TpybyaToro
HarpeBaTeNbHOro 3/1eMeHTa C YAe/IbHOM NMOBEPXHOCTHOM MOoLHOCTbIO 10 BT/cm?. TepmocTaTbl pacnosioxeHbl BEPTUKANbHO Haf,
3TUM HarpeBaTe/ibHbIM 3/IEMEHTOM. YCTaBKa ANCKOBbIX TEPMOCTATOB BbibpaHa HeobbIYHOM a5 BogoHarpesaTenei: 90°C

PaccTosHue mexKay CTeHKoM pesepsyapa U Tpybuatbim Harpesatenem B Tepmoctare: 0 Mm (TensI0Boi KOHTaKT)

YBennuyeHHas
MefiHaA YallKa

TEMMNEPATYPA ::;'::ﬁ:?n
TEMMEPATYPA HA BHYTPEHHEM 3ABPOC TEMIEPATYPE
Bpems NOBEPXHOCTHU NOBEPXHOCTU | MO TEMMNEPATYPE A
Tun cpabarbiganus TPYBYATOIO B MECTE TPYBYATOIO MECTE KommeHTtapum
HATPEBATE/IbBHOTO YCTAHOBKU HATPEBATE/IbBHOTO YCTAHOBKM
3NEMEHTA ANCKOBOrO 3NEMEHTA
TEPMOCTATA AVCKOBOrO
TEPMOCTATA
1:34 687 137 695 162 CpefHuii pesynbTaT AN BCcex NapameTpos
MNOCKNIA KPOHLUTEWH
= OnTUManbHoe Bpema OTK/IMKA, MOYTU B TpK
pasa bbicTpee, Yem AN1A APYrUX PeLLEeHW,
obecneunBaeT MUHUMA bHbIV
neperpes HarpeBaTe/IbHOro 31eMeHTa.
176 3abpoc TepmocTaTa nocse ero cpabatbiBaHUs
nossonsaer
npofonKaTb ero paboty. [laHHoe pelueHne
v MOHO MCMO/Ib30BaTb KaK CPeACTBO 3aLLyTbI
BEMMHEHHaA OT paboTbl BCYXyH0, OAHAKO €ro TeEXHUYecKan
HaLuka Ha NNockon peanusaupa 3aTpyaHeHa.
noBepxHOCTU
[laHHOe peLleHre HeCKO/IbKO OrpaHM4MBaeT
1:34 200 160 705 167 neperpes TepMmocTata nocse cpabatbiBaHua,
MOCKO/IbKY MeAHan
YallKa paccemBaeT Tenio
Mnockaa megHaA
BCTaBKa
MocKonbKy YyBCTBUTENbHAA YacTb TePMOCTaTa
HaXOAMTCA Ha PACCTOAHUM OT CTEHKMN
pe3epByapa, AaHHOE peLLeHne MOXKHO
peanun3oBaTb 6e3 CONPUKOCHOBEHUA MEKIY
Tpy64aTbIM HarpeBaTeNlbHbIM 31EMEHTOM
1 CTeHKO pesepsyapa. OaHaKo u3-
3a HenocpeaCcTBEHHOrO TEPMUYECKOTO
KOHTaKTa € Tpy64aTbiM HarpesaTeNlbHbIM
706 167 707 3/1EMEHTOM TEPMOCTAT MOXKHO NPUMEHATH

TONbKO AN1A 06HAPYKEHMA PaboTbl BCyXyto,
MOCKO/IbKY BO BPEMS HOPMa/IbHOM PaboTbl
TepMocTaT onpeaenseT Temnepatypy Boabl
MCKaXKeHUAMM, BbI3BaHHbIMM TEMMNepaTypoit
NOBEPXHOCTV TPYBYaTOro HarpesaTebHOro
anemeHTa. [laHHblIli cyyaii npeacTasnset coboit
TEXHUYECKOE peLueHue ¢ Hanbonee BbICTpbIM
BPeMeHeM OTK/IMKa B Cly4ae paboTbl BCyXYO.

KoHTaKTbI

www.ultimheat.com
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TexHun4yeckaa nHpopmauma &

PaccTtosHMe mexay CTeHKOW pe3epByapa B MecTe YCTAHOBKM TEPMOCTATa M TPybuaTbim HarpeBaTe/IbHbIM
anemeHToM: 10 mm

3a6poc no
Temneparypa H-;e;"""ye_r';aezy'f:ﬁ 3a6bpoc no BHYTPeHHel
Bpems NOBEPXHOCTH NOBEPXHOCTH B Temneparype Temneparype Ha
Tun Tpy6uaTtoro Tpyb6uaToro mecre KommeHTapumn
cpabatbiBaHuA MecTe YCTaHOBKU
HarpeBaTe/IbHOro AMCKOBOTO HarpeBaTe/IbHOro YCTaHOBKM
afemeHTa Tepmocrata afemeHTa ANCKOBOro
Tepmocrara
[lonycTumble pesynbTaThl,
0fiHaKo camas gosnras
Tennonepesaaya us-3a
N/10X0Or0 KOHTaKTa MEXAy
2:00 791 139 791 148 CTEHKOM U TepMOCTaTOM,
BCNEACTBUE Yero
YBE/IMUYMBAETCA Bpems
OTK/AMKa U neperpes
(HaxoaATcA Ha BepxHeW
rpaHuue)
MNOCKWIA KPOHLWITEMH

HavmeHbluee Bpems
OTK/IMKA U HAUMEHbLIUI
neperpes. 3T0 TEXHUYECKOE
pelueHue aBaseTca
nNpeAnoYTUTENbHBIM ANA
HarpesaTenei U3 aToro
KaTanora, NoCKONbKy
nossonAeT o6HapyXusaTb
KaK HeobbluHbIi pocT
TemnepaTypbl BOAbI, TaK 1
paborty Bcyxyio (npu ycnosum
Bbl6opa NpaBuibHOro mecra
MOHTa)a).

YBennyeHHan YyallKka Ha
niocKomn NnOBEPXHOCTH

3HauUTeNbHbIV Neperpes
183 Tpy64aToro HarpesaTeibHOro
anemeHTa, Temnepartypa
npesblwaet 800°C.

2:12 821 150 821

MNMnockaa megHas
BCTaBKa

Bonbluee Bpems OTK/IMKA 13-
33 yBE/IMYEHUNA PACcCTOAHUA
[0 CTEHKM, MOCKO/bKY
yBe/IM4eHHan Yallka
OrpaHWYMBaET OTpaXKeHue

825 180 Tenaa CTeHKom.
OueHb xopoLan
Tensonepeaaya ymeHbLuaet
Bpems cpabatbiBaHuA,
0/1HaKO BbI3bIBAET Neperpes
COMPOTUBNEHMUA U CTEHKM.

2:18 794
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TONbKO ANA O3HAKOMNEHNA U MOTYT ObITb U3MEHEHDI be3 npe,a,BapMTeanoﬁ KOHCYy/bTauuun

YBenuyeHHaa megHan
YaluKa

B cBA3M C NOCTOAHHbIM COBepLUIEHCTBOBaHMEM Halewn NpoAYKUUN, YHEPTEXKU, ONMUCAHUA, XapPaAKTEPUCTUKU, UCNOJIb3YEMDbIE B AaHHbIX TEXHUYECKUX NAaCNOpPTax, NpeaHa3Ha4YeHbl
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Halwemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TOJIbKO A/19 03HAKOMJIEHWA U MOTYT BbITb MU3MEHEHbI 63 NpeABapuUTENbHOM KOHCYAbTaL UK

TexHnyeckaa nHpopmauumsa cg;

G — peweHun

ANA HaCTEHHONro MOHTaXad HarpeBaTeneﬁ KHKNAKOCTH

3a UCK/IIOYEHMEM HEKOTOPbIX MPOTOYHbIX YCTAHOBOK C PACNO/IOXKeHUem HaFDEBaTGHEVI Ha BNyCKe U1K Ha BbiNyCKe, KOTOpble
3aKpenaeHbl Npn nomowm rmnapasanyeckmnx COG,D,MHGHMVI, HarpesaTteau HEO6XOAMMO BelaTb Ha CTeHbl BO n3bexaHue
06pa3OBaHVIﬂ Yype3amMepHbIX MeXaHNUYECKUX HaHpHH(EHMVI, KOTOpPble MOTryT BO3HMKATb BO BpeMA TPaHCNOPTUPOBKU UK NMOA4

OelicTBMeM Beca YCTPOMCTBA.
CywiecTByeT pag, peleHnit.

G-1 MOHTaXX Ha WNUAbKU Uau 6onTbl

Yeprex OcobeHHOCTU Mpeumywecrsa Hepocratku
‘ L ‘ - Aeweso 1 Gesonacio " CompoTanese cospuaaenoro
‘ ‘ﬁi - He NponcxoamT 3HaUMTeNbHOTO Harpesa Ma,a,znmu P
npv KOHAEHCAaTOPHOM NpUBapKe. .
IV:S‘ \ Q1£ Wnnneka M3 ﬂgocroﬁp‘npoxopﬁlepes 330n§umo - Wnpokwe aonyckm
mm ) : NO3MUMOHUPOBAHMA.
v | - flocTynHO AnA BCex AMameTpoB » P
. / ° - Wunpokune gonycku
[ HarpesaTenen.
— nepneHauKyAaApHOCTK.
- MpuBapuBaHUe K Kopnycy pesepsyapa
‘ L 5mm BbI3blBaeT 3Ha‘-IVINTe}1beIl‘/'I neperpes
‘  Camblii feLeBbIf BAPUAHT 13-3a Pa3INYHON TONLUMHbI CTEHOK.
! / T . ) Bonbluas onacHOCTb AasibHelLWero
T -1 TOW npoxoa, 4 7] ALMIO.
\ bont M8 POCTOM MPOXOA, 4EPES N3ONALNIO pa3BUTUA KOPPO3UN.
M8 |Hex 13mm - focTtynHo ANA BCEX AMAMETPOB - LInpoKme Aonyckm
— HarpesaTenemn.
| R NO3ULMOHNPOBAHMA.
o - lUnpokune pgonyckm
nepneHanKyAapHOCTH.

G-2 TouHOE NO3ULUOHMPOBAHUE KPOHLUTEMHOB U BCNOMOraTe/bHbIX NpucnocobneHumn

YT106bI 06ECNEYNUTL TOYHOE NO3ULUMOHMPOBAHNE BCMOMOTATE/IbHbIX NPUCNOCOBAEHNI, HaNPUMepP KPOHLUTEMHOB A/19 HACTEHHOTO
MOHTaXa, Ha TEPMOCTaTax LTaMMNOBKOM BbIMOHEHb! BbICTYMbI AJ151 NO3MLMOHUPOBaHUA. BcomoraTenbHble npucnocobaeHus
aBTOMATMUYECKM LLEHTPUPYIOTCA MO MOCTOAHHbIM BbICTYMam, BbINOJHEHHbIM ITyGOKOM BbITAXKKOM B KOpryce pe3epByapa. B Takom
c/lyyae olWmnbKa NO3ULMOHMPOBAHUA OTCYTCTBYET.

1: oTBEPCTMA ANA NO3ULMOHMPOBAHUA BO BCMOMOTraTe/IbHOM I'IpVICI'IOCO6}1€Hl/IM.

2: BbICTYMbl, BbINOJHEHHbIE BbITAXKKOM B CTEHKE pe3epByapa
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TexHun4yeckaa nHpopmauma

P

G-2 MOHTa) Ha HOXXKMU

m

MUHMWaTIOPHbIN
KpoHLWTeH M5

Yeprex Oco6eHHOCTU Mpenmywecrsa HepocTtatku
- Oeweso n 6e3onacHo
- He NpomcxoamT 3HaUMTENbHOTO Harpesa npu
15mm KOH/,EHCaTOPHOII Mpu1BapKe.
D - 1BOIHO cBapHOI OB yBENNUMBAET
= i HaEeXHOCTb KpenaeHus.
g — d 11.2mm -MpocToTta npoxoaa nsonaumm 8o 12 mm.
7 5 >
w g . | - KpenneHue BUHTaMM K HecyLLei CTeHKe. - OTCyTCTBYET BO3MOMKHOCTb
) e = — | MWuHMaTIOPHbIN p i YyTCTBY
26mm 1omm || KpoHwTedin M5 |~ OT/IM4HAsA TOYHOCTb MO3MLUMOHMPOBAHNSA YCTaHOBKM 419 U30/1ALMM
‘ 35mm ] 6narogaps BBINYK/IOCTAM B KOpMyCe pe3epsyapa. TONWMHOMK 20 MM.
~ - O4YeHb HM3KMI1 YII0BOM JOMYCK
e Il = R NO3ULNOHUPOBAHUA.
= =N\
< ) @ @5.2mm - No3B0ONAET MOHTUPOBATbL HOXKKM (CM. HUMKE).
- = (X2) - llocTynHo Ana Bcex AMaMeTpoB HarpesaTenei.
370 pewweHne, KOTOPOE PEKOMEHAYeTcA ANA
HarpeBsaresieil B 3TOM KaTasiore.
35mm
@5.2mm \fmlm‘ H
@ Tl - He NponcxoamT 3HaUMTENbHOTO HarpeBsa npwu

KOHAEHCaTOPHOM npusapke.

- [1BOIMHO CBapHOI WOB yBE/NIMYNBAET
HaAEKHOCTb KpenieHus.

- MpocToTa npoxoaa usonauum o 12 mm.
- OT/IMYHasA TOYHOCTb MO3ULMOHMPOBAHMSA

- Hu3kana mexaHuyeckas

C HOKKAMMN 6naropaps BbIMYK/OCTAM B KOpNyce pesepsyapa. NPOYHOCTb.
som - OYyeHb HU3KKUI YII0BOI A0NYCK
NO3MLMOHUPOBAHUA.
- CbeMHble HOXKM MNO3BOAIOT CHU3UTL 06BbEM U
pacxoapbl Ha NepeBO3Ky.
- [locTynHO A/1A BCEX AMAaMETPOB HarpesaTtene.
=
=
=
=
= - OTcyTCTBME HEOBXOAMMOCTM NPUBAPKK K - He pekomeHayeTca
=| pesepsyapy. NPUMEHATb Ha
i HoxKkm ¢ - MOXXHO perynMpoBaTb B l060OM NONOKEHMUMU. Harpesarenax co
- XOMYTOM - CbeMHble HOXKM NO3BOJIAT CHU3UTb 06BEM U BCMEHEHHOM U30NALNEN.
27mm pacxoapbl Ha NepPeBO3KY. - XomyTbl 60nbLUNX
- [locTynHO ANA BCeX AMaMeTPOB HarpesaTtenei. ANaMeTpoB LlOPOro CTOAT.
- He npoucxoanT 3HauMTeNIbHOTO Harpesa npu
KOHAEHCAaTOPHOM NpuBapKe.
MpocTble - [1BOMHO cBapHOI WOB yBENIMYNBAET - OTCYTCTBYET BOIMOKHOCTD
HOKM, HaZEeXHOCTb KpenaeHus. PEryAMpPOBKY, - BbICOKan
e 1 npvBapeHHble - BbicoKas MexaHM4ecKas NPoOYHOCTb. CTOUMOCTS
_— _— Ha dnaHuax - [locTynHO ANA BCEX AMAaMETPOB HarpesaTenel. :
Hé ~ 4—,,‘., - MoKeT Mcnonb3oBaTbCs € 1060 TONLLMNHON
o/ . Nowm ! U30NALUN.

TONbKO ANA O3HAKOMNEHNA U MOTYT ObITb U3MEHEHDI be3 npe,u,BapMTeanoﬁ KOHCYy/bTauuun

B CBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHMEM HaLLEl NPOAYKLNM, YEPTEKM, ONUCAHNA, XapaKTEPUCTUKM, UCMONb3YEMbIE B AaHHbIX TEXHUYECKUX NacrnopTax, npeaHasHaueHbl
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B cBA3M C NOCTOAHHbIM COBEpPLUEHCTBOBAaHUEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb U3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1IbTauuun

TexHun4yeckaa nHpopmauma

H — MNpasuna npoeKkTnposaHua NnposoAO0B

H-1 3awura Khemm nocne ynioTHEHUA TOPLLOB

Yeprex

OcobeHHOCTH

Mpeumyuiectsa

Hepocratku

CraHgapTHaa knemma M4

1. M3onAuma NpoTMB MPOHUKHOBEHUA BHYTPb
Baru.

2. Kepamuueckuii nsonatop obecneumsaet
MEeXaHUYeCKyHo NPOYHOCTb, COOCHOCTb U
cobntogeHune Tpebyembix cTaHAAPTaMM
BO3/lyLLHbIX 3330P0OB W PAcCTOAHWI AN
OTCIeXKMBAHUA.

3. CTeHKa pe3sepByapa

4. lyroBas cBapKa BoNbdpamoBbim
3N1EKTPOAOM B MHEPTHOM rase Mexay
CTEHKOW pe3epByapa 1 TpybKoi
HarpeBaTe/IbHOro 3/1IeMeHTa

CTaHZapTHOe pelleHue A/1s BCcex HarpesaTenei
[QHHOTO KaTasora, No3BO/IAET UCNO/Ib30BaTb A@aHHbIE
KN€MMbI MPU CeayHoLWMX CTENEHAX 3arPA3HEHNA:
250 B: cteneHb 3arpAsHeHuAa 4

(3arpsasHeHwue co3aaeT NOCTOAHHYO NPOBOAUMOCTb,
BbI3BaHHYHO 3/1EKTPONPOBOAALLEN MbIbIO, AOKAEM
W/IN CHETOM).

400 B: cteneHb 3arpasHeHna 3

(MmetoT mecTo NpoBoAsLLMeE 3arpsA3HEHUA.

Cyxne HenpoBoaALLMe 3arpA3HEHNA MOTYT CTaTb
NPOBOAALLMMMU W3-3a KOHAEHCALLMM BNaru. )

- OTCYTCTBYET 3aLyMTa OT C/Iy4altHOro
KOHTaKTa.

- Mocne NoAKMYEHUA NPOBOAKM
KNemmbl HeOBXOAMMO CTPOTo
cob/110AaTb AMHY 5 MM,

- OTCyTCTBYET 3aLumTa OT
MPOHUKHOBEHWS BHYTPb BOADI.

CraHgapTHaa knemma M4 ona cunbHO

3arpAsHEHHbIX MUKpOCpes,

1. M30nAuma NpoTMB NPOHNKHOBEHUA BHYTPb
BAaru.

2. Kepamuueckuii nsonatop obecneuvsaer
MeXaHUYeCKyHo NPOYHOCTb, COOCHOCTb U
cobnogeHne Tpebyembix CTaHAAPTaMM
BO3AYLUHbIX 3a30POB W PACCTOAHUI AN1s
OTCNEeXMBAHUA.

3. CTeHKa pe3epByapa

4. lyroBas cBapKa BONbdpaMoBbIM
31IEKTPOAOM B UHEPTHOM rase Mexay
CTEHKOW pe3epByapa 1 TpybKow
HarpeBaTe/IbHOro 3/IeMeHTa

CornacHo EN 60335-1, npunokeHuto M, pacctosHue
5 MM, cTaHg@PTHOE A1 BCeX HarpesaTenei faHHoro
KaTasiora, NO3BO/AET UCMO0/1b30BaTh AAHHbIE K1eMMbl
npw cneayoLwmx creneHax sarpasHeHma: 250 B:
CTeneHb 3arpAsHeHus 4

(3arpAsHeHwue co3aaeT NOCTOAHHY NPOBOAUMOCTb,
BbI3BaHHYHO 3/1EKTPONPOBOAALLEN Mbl/IblO, AOKAEM
WJIN CHETOM).

400 B: cteneHb 3arpasHeHns 3

(MmetoT mecTo NpoBoAALLME 3arpA3HEHUA.

Cyxue HenpoBsogALLMe 3arpA3HeHNA MOryT CTaTb
NPOBOAALLMMMU U3-3a KOHAEHCALIMM BNaru. )

- OTCyTCTBYET 3aluuTa OT C/TyHakHOro
KOHTaKTa.

- MNocne nogxntoYeHUA NPoOBOAKM
KJ1eMMbl HEOBXOAMMO CTPOro
cobntoaatb AAMHY 5 mm.

- OTcyTCTBYET 3aWmTa OT
NPOHVUKHOBEHWA BHYTPb BOADbI.

Knemma c nprBapeHHbIM TOYEYHOW CBApPKOM
NPOBOAOM, 3aLUMLLEHHAA ABYXC/IOMHOM
TEPMOYCAZ04HOM BTYNKON. MNaBKuit
BHYTPEHHWI CNOM.

- HekoTopas 3awpmTta oT NPOHUKHOBEHMSA BHYTPb
Kanesib BoAbl.

- 3alWmTa OT C/Iy4aHOTO KOHTaKTa.

- fewesoe pelueHve.

- He obecneunsaet
LOMNONTHUTENbHOM 3aLLMTbI
OT B/1arn. YCTOMYMBOCTb
HarpeBaTe/IbHbIX 3/1EMEHTOB.

- ToNbKO NpAMOW BbIXOA,

- PaspyLueHme To4eyHoro cBapHoro
LUBa, KOTOPbIN ABNAETCA
KPUTUYECKOM TOYKOM AaHHOTO
Y312, MOYET BbI3BaTb KOPOTKOE
3aMblKaHue.

- 3aluTa OT MPOHUKHOBEHUA BHYTPb
BOZbl HE rapaHTMpOBaHa.

CUIMKOHOBbIW YeX0/ Ha Knemme 1 nposoae.

- MpocToTa MoHTaxXa.

- ObecneymBaeT 3aLLUTY OT NPOHUKHOBEHWUA BHYTPb
BOAb! 10 CTeneHw 3awmTbl IP44 unwn IP54 (B
3aBUCUMOCTM OT MOAENN).

- MpeunmyLLLecTBEHHO MCNOb3YETCA B KayecTse
3aLUUTBI OT CTYHAMHOTO KOHTAKTa.

- CyLL,eCTBYIOT BapMaHTbl 419 pe3bboBbix Knemm M4,
HOKEBbIX KNemm 6.3 1 Knemm ¢ NpuBapeHHbIM
BEPTUKa/IbHbIM NPOBOAOM.

- He obecneunsaet
L0NONHUTENbHOM 3aLLMTbI OT
Baaru.

CUIMKOHOBbIM YEXO0/ Ha KIeMMe 1 NPoBoZAe,
3a/IUTbIN CMOON.

- B 0bLiem cnyyae ymeHbLUAET CKOPOCTb NOMIOLWEHMS
BN1arn HarpeBaTe/IbHbIM 3/1IEMEHTOM.
- MNo3BonseT obecneunsaTb CTENEHb 3alLUMTbI IPE6.

- JlocTyneH ToNbKO ANA KNemm
60KOBOrO BbIXOAA.
- TonbKo 3aBoacKan c6opka.

CoeauHeHuWs Bcex TpybyaTbix
HarpeBaTe/IbHbIX 3/1EMEHTOB MOIHOCTHIO
3a/IUTbl SMOKCUAHOW CMOJION, BbIXOZ, A/15
NpoBOAOB W/ Kabenei.

- ObecneunBaeT cTeneHb 3aLmuThbl IP67.

- YMeHbLLaeT CKOPOCTb MOMIOLLEHWA BAarn BCemu
HarpesaTe/lbHbIMK 31emeHTamm B 10 pas.

- B ycTpoiicteax, ocHalLeHHbIX 3 1 bonee
HarpeBaTe/IbHbIMU 31IeMEHTaMM, IaHHOE pelleHne
OT/IMYAETCA MeHbLUEel JOPOroBU3HOM, Yem
obecneyeHne repmeTUYHOCTH KaXK0ro OTAEIbHOMo
HarpesaTe/IbHOro 3/1eMeHTa.

- TonbKo 3aBoacKan cbopka.

CoeanHeHwus Bcex TpybYaTbIX
HarpeBaTe/IbHbIX 3/1EMEHTOB MOTHOCTHIO
3a/IUTbl SMOKCUAHOWN CMO/IOM, BCTPOEHHbIM
COeaNHUTENbHBbIN BOK.

- ObecneunBaert cTeneHb 3alumThl IP67, 3a
WCK/IIOYEHNEM COeaMHUTENbHOTO B10Ka.

- [locTynHa KpbILWKa Co cTeneHbto 3awmTbl IP44 ¢
KabenbHbim BBoaom M20 ana coeauHUTENbHOTO
6/10Ka.

- YMeHbLUIAeT CKOPOCTb MOIOLLLEHMA BArN BCEMU
HarpesaTe/ibHbIMK 31emeHTamu B 10 pas.

- MNo3BoNsET CTaHAAPTM3MPOBATbL HAarpeBaTenu,
BHE 3aBMCMMOCTM OT UCMO/Ib3yeMbIX NPOBOAOB U
Kabenen.

- TonbKo 3aBoacKan c6opka.

KoHTaKTbI
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TexHnyeckaa nHpopmauumsa

P

H-2 3aBMCMMOCTb NOBbILWEHUA TeMMNepaTypbl K1IeMM OT 3aLUTbl U MOLLLHOCTU

Bce KneMmbl HarpeBaTe/IbHbIX 3/1EMEHTOB HarpeBatoTCA No 3aKOHy [Koyna — JleHua, Koraa yepes HUX MPOXOAUT TOK.
ConpoTusieHne AaHHbIX K1eMM 3aBUCUT OT YAE/bHOIO 3/IeKTPUYECKOrO CONPOTUBAEHUA UCMONb3YEMOTO METaNNa, ANHbI
NPOBOAHMKA M 06PATHO NPOMOPLMOHANLHO NIOLLAAN CEYEHMS.

Ta6nuu,a YAENbHOrO 3/1IeKTPUYECKOro conpoTue/sieHNA matepumuanos, Haubonee yacto UcnoJibdyembix npuv
U3roToss1eHNn Kaemm pr6'-laTbIX HarpeBaTeneﬁ

Matepuan Yucraa meab | JlaTyHb c cogeprkaHnem meam 63% YUCTbIl HUKENb Cranb 304SS

YaenbHoe 3/1eKTPUYECKOe conpoTueeHre (Om-mm7m) 0,017 0,067 0,087 0,1 0,73

CpaBHUTENbHbIE 3HAYEHUA CONPOTUBAEHNA B MOM pas/IMYHbIX TUNOB K€MM B 3aBUCUMOCTU OT UX
maTtepuana (BoluncneHo ana anmHbl 20 mm)

Matepwnan
BuA knemmbl Yucraa megb JlaTyHb € cogepkaHnem meam 63% YucTbllh HUKENb Cranb 304SS
Pesbb6oBas M4 (avametp ceyeHus 3,3 mm) 0,040 0,157 0,20 0,234 1,7
CrepkeHb AMameTpom 3 mm 0,048 0,190 0,25 0,283 2,1
Pe3bboBas M3 (anameTtp ceyeHus 2,5 mm) 0,069 0,273 0,35 0,408 3,0
HorkeBas knemma 6,35 x 0,8 mm 0,067 0,266 0,35 0,397 2,9
CreprKeHb AnameTpom 2 MM 0,108 0,427 0,55 0,637 4,6

CpaBHUTeNbHbIe 3HAYEHUA pacceMBaemMoi MOLLLHOCTU NpU cuie ToKa 16 A (BT)

Matepwnan
BuA knemmbl Yucraa megb JlaTyHb € coaepkaHnem megm 63% YncTblh HUKENb Cranb 304SS
Pe3bboBas M4 (anameTtp ceyeHus 3,3 mm) 0,010 0,040 0,052 0,060 0,437
CTepyKeHb AMaMeTpom 3 Mm 0,012 0,049 0,063 0,072 0,529
Pe3bboBas M3 (aMamertp ceyeHus 2,5 mm) 0,018 0,070 0,091 0,104 0,762
HorkeBas knemma 6,35 x 0,8 mm 0,017 0,068 0,088 0,102 0,742
CreprKeHb AnameTpom 2 MM 0,028 0,109 0,142 0,163 1,190

CaMbli1 3HaUUTE/IbHBIN POCT TEMMepPaTypbl HabtoAAETCA Ha K1EMMaX U3 HepKaBetoLLel cTanu. MoCKoNbKY 3TOT MeTalIM4yecKui
maTtepuan BblbpaH B KauyecTBe CTaHAapTa

Npw M3roTOBNIEHUWN HarpeBaTenen u3 apyrnux coobpaxkeHui, Mbl UISMEPUIY CAMOHArpPeB KJEMM B CaMblX PACNPOCTPAHEHHbIX
cUTyaumax.

MpaduK pocta TemnepaTypbl KNeMMbI A8 CUIbl TOKa 16 A B 3aBUCMMOCTU OT MoAenu u Gopmbl 3aLUTbl

°C,
251

20

15' _;

101 =7

5/ .

0 . -

5 10 15 20 25 min.

1. Knemma M4, 6e3 KpbiLKu

2. Knemma M4, ¢ CUIMKOHOBbLIM YEX/10M

3. Knemma M4, ¢ CUIMKOHOBbLIM YEX/10M, 3a/IUTbIM CMOJION

T 4: Knemma gnameTtpom 3,5 Mm € nprBapeHHbIM TOYEYHbIM LLIBOM
NPOBOAOM W TEPMOYCAA04YHOMN 2-CTEHHOW BTY/IKOMN

H-3 3aBMcMmocTb KOHPUTypaLMKN HarpeBaTeNbHbIX 31I€MEHTOB OT pabouyero HanpAXXeHus

HarpeBatenn moryT ocHalLaTbcA TPy6YaTbiMM HAarpeBaTeIbHbIMU S1eMEHTaMM1 B KOJIMYECTBE OT 04HOro A0 6. Koanyectso
TpybUaTbIX HarpeBaTe/IbHbIX 3/1EMEHTOB 3aBUCUT OT KENaeMOM MOLLHOCTM, KoanyectBa Gas 31eKTPONUTAHUA U KOIMYECTBa
CTyneHein MOoLLHOCTH, HeOBXOANMMOTO ANA CUCTEMbI PEryIMPOBaHMA TemnepaTtypbl. KOAMYecTBO HarpeBaTe/IbHbIX 3/1IEMEHTOB
TaKXKe OrPaHUYEHO pa3smepamMu HarpesaTens.

KaKk npasuno, cuctembl MoLHOCTbI0 MeHee 3500 BT moryT paboTaTb oT ogHodasHoro HanpsaxeHua 230 B, B To Bpema Kak ans
YCTaHOBOK 60/blUEN MOLLHOCTU peKOoMeHAyeTca TpexdasHoe HanpsaxkeHue 400 B.

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
TOJIbKO /19 03HAKOM/IEHUA 1 MOTYT B6bITb M3MEHEHbI 6e3 npeaBapuUTeNbHOM KOHCYIbTal UK
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B cBA3M C NOCTOAHHbIM COBEpPLUEHCTBOBAaHUEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb U3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCYy/1bTauumn

TexHun4yeckaa nHpopmauma

H-4 OcHOBHbIe cxemMbl NOAKNIOYEHUA

N /L\) \\/II.\_ r

A

TonbKO OAMH HarpeBaTebHbIN 3NEMEHT, 31eKTponuTaHue 230 B

[Ba HarpeBaTe/ibHbIX 3/IeMeHTa, anekTponuTaHue 230 B (uenb 1):
obecneymBaeT o4HY UK ABE CTYNEHU MOLWHOCTU (MK TPU CTYNEHU,

ecnu conpotmsneHmns R1 n R2 otanyatotca), ogHako nogkntoveHue 400 B
HEeBO3MOXHO. MoryT NoAKAOYaTLCA NOoCcAef0BaTeIbHO Ana paboTtbl oT 115 B
(uenb 2).

R ©

R2

3 HarpeBaTens, 230 BO/ILT NPOBOAA: 3Ta KOMMOHOBKA NO3BONAET

opgHodazHoe coeanHeHne 230 B ¢ 1, 2 nnm 3 ypoBHAMM MOLLHOCTH,
napannenbHoe NOAK/IIOYeHMEe HarpeBaTe/bHbIX 31eMeHTOB (cxema 1)
N TpexdasHblli UCTOYHUK NUTaHUA 400B, HO TONbKO C OAHWM YPOBHEM
MOLLHOCTMN A1 COefIMHeHWA 3Be34006pa3Hoi popmbl (cxema 2).

Py

Rs

3 HarpeBaTe/ibHbIX 3/1EMEHTa, NOAK/AOYEHHbIE K UCTOYHUKY NMUTaHUA
400 B: Takas KOMMOHOBKa He No3Bo/IAeT paboTaTb OT 0 AHOPA3HOro
HanpsxeHuns 230 B, oaHako obecneynBaeT gBe CTyNeHM MOLWHOCTU 33
CYET NepeKYeHna C NOAKAYEeHNA 383401 (uenb 1) Ha noaxaYeHne
TpeyronbHMKom (uenb 2).

©.
’R1
G

Rz

R4

Ra

Rs

Ra

N o

6 HarpeBaTe/bHbIX 9/1IEMEHTOB, MOAKAOYEHHbIE K UCTOYHUKY NuTaHuna 230 B:
Takas KOMMNOHOBKa No3BoaseT paboTy oT oaHodasHoro HanpsaxeHusa 230 B
M [0 6 CTyneHen MOLWHOCTM NPY NapannesbHOM noakaAueHun (Lenb 1)
nnbo ot TpexdasHoro HanpsxkeHua 400 B c ogHON nav aByms CTyneHAMM
MOLLHOCTM NPW NOAKNOYEHMM 3BE340M (Lenb 2).

KoHTaKTbI
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TexHnyeckaa nHpopmauumsa

H-5 Bo3MoOXKHble BapuaHTbl MOHTaXKa HarpesaTe/ibHbIX 3/1eMEeHTOB B 3aBUCUMOCTU OT
pa3mepa pe3epsyapa U HanpaXKeHna NCTOYHUKa NUTaHUA.

230 B, ogHa dasza

OaHodasHoe HanpsaxeHue 230 B 400 B, 3 ¢asbl
AHOG P 3¢ C BO3MOXXHOCTbIO nepekatovyeHusa Ha 400 B
TonbKO 0AHa CTyneHb [Be ctyneHun TonbKoO 0gHa CTyneHb [lBe cTyneHu ToNbKO 0AHa CTyneHb [lBe ctyneHun
MOLLHOCTMU MOLLLHOCTHU MOLLHOCTHU MOLLHOCTH MOLLLHOCTU MOLLLHOCTM
3 Tpy6uaTbHIX 6 TpybuaTbIX
TonbKo oavH
Tpy6uaTbIiA [Ba TpybyaTbix 3 Tpy6YaThIX 6 Tpy6YaTHIX HarpeBaTeNbHbIX HarpeBaTebHbIX
HarpeyBaTeanbu‘/‘l HarpeBaTeNbHbIX HarpeBaTebHbIX HarpeBaTe/bHbIX 31eMeHTa, 3/1EMEHTOB,
SMIeMeHT aNemeHTa anemeHTa 3/1eMEeHTOB NOAK/IOYEHHBIX K NOAKNIOYEHHbIX K
cucteme 230 B cucteme 230 B

OnameTp pesepsyapa | AnameTp pesepsyapa | AnameTp pesepsyapa | AuameTp pesepsyapa | AuameTp pesepsyapa | AuameTp pesepsyapa
o1 70 po 140 mm o1 76 oo 140 mm oT 76 po 140 mm ot 125 o 140 mm oT 76 oo 140 mm ot 125 go 140 mm

H-6 CpaBHeHMe NnpoBOAKU

Mpw ncnonb3oBaHUM B HarpeBaTenax, yNoMaHyTbIX B JaHHOM KaTanore, Kabenun Ao/XKHbl YA0BNETBOPATbL ONpeae/IEHHbIM
OrpaHMYeHUAM:

- Knacc nsonaummn gonxeH coOoTBETCTBOBATbL HAMPAXKEHUIO MUTAHUA: MOHTaXHble nposoga UL pasaenatotca Ha knaccbl 300 B u
600 B. HanpskeHne n3mepatoT MexXAay KUAoun u semnen.

B cornacoBaHHbIX eBponenckux ctaHgaprtax (HAR) yKkasbiBaeTca HOMUHaIbHOE Hanps»eHune nposoga (Uo/U), rae Uo —
CpeaHEKBAAPATUYHOE HaNpPAXKEHNE, UBMEPEHHOE MEXKAY KUNO0M 1 3emnelt, a U — cpeaHeKBapaTUYHOE HanpsaKeHue,
M3MEPEHHOE MEXAY ABYMSA }Kunamu. [Ina HarpesaTenei, ynoMaHyTbiX B 3TOM KaTasiore, Hanbosee pacnpocTpaHeHHoe
Hanpsa)eHue oTHocuTcA K Knaccy 05 (300—500 B), ogHaKo TakxKe MOXKeT NpumeHaTbea Knacc 07 (450—750 B).

MpumeyaHne. HomrMHaNbHOE HanpAXKeHWe Kabena AOMKHO ObiTb KAK MUHUMYM PAaBHO HOMUHAIbHOMY HanpsAaXKeHUH0 YCTAHOBKM.
- YCTOMYMBOCTb K AENCTBUIO TEMMNEPATYPbI: B 3aBUCMMOCTM OT BbIBPAHHOIO TMMa U30ASLUN MaKCUMasibHaa TemnepaTtypa
MOXeT BapbMipoBaTbca oT 70°C (ctaHaapTHas nsonauus MBX) ao 200°C (dTopatmuneH-nponuner (G3M)) nam gaxe go 250°C
(BbICOKOTEMMEPATYPHbIV CUAMKOH). JaHHbIA NapameTp BarKeH AN YCTOMYMBOCTM K BO3TOPAHMIO U UCMbITaHMI Ha rOptoYecTb, a
TaKKe B CBA3M C TEM, UYTO Kabesib, CNOCO6HbIN BblAEPKMBATb BbICOKYHO TeMMepaTypy, cnocobeH nepeaasatb 60/bLLUYIO CUY TOKA
Nnpyv OAMHAKOBOW M/IOLLAAN NONEPEYHOTO CEYEHMUS.

- YCTOMYMBOCTb M30/1ALMM K CTYYaMHOMY MPOKasbIBaHUIO (YCTOMUYMBOCTb K UCTUPAHMIO): CUIMKOH — HEMPOYHbIM maTepuan,
M30NALMIO MOXHO NPOKO/IOTb HOFTAMM UM NOBPEAUTb BCAEACTBUE yaapa NPU TPAHCNOPTUPOBKE M MOHTAXKe, B CBA3MU C 3TUM
HeobxoaMMOo BblIbMpPaTh Kabenn ¢ AOMNONHUTENbHOW 3aLWUTHOW ONAETKOM, Takne Kak HO5SS-K. Takasa onneTka yBesnymBaet
pa3mepbl KabeNIbHOTO }KryTa, a TaKKe CTOMMOCTb Kabensa. P3N n ITOI (3TuneHTeTPadTOPITUNEH) OTIMYAKOTCA ONTUMA/IbHOM
YCTOMYMBOCTbIO K C/Ty4aHOMY NMPOKa/bIBAHUIO U30NALNMN.

- Hapy:KHbI AuameTp Kabens: 3aBUCUT OT TO/ILLMHbI U30ASLLUN, KOTOPAs Hy¥KHa A5 BbINOJHEHMA TpeboBaHMN CTaHAAPTOB NO
M30NALMMU C yHETOM HanpaxeHua nutaHuna. @3N n TP obecneunsatoT Manyio TO/LMHY, NO3BONAA CAeNaTb NpoBoAKy bonee
KOMMNAKTHOMN. CUANKOH U MNBX, meHee 3pPeKTUBHbIE 3/IEKTPOU30NALMOHHbIE MaTepUasibl, MOryT TpeboBaTb TOLLMHbI C/10A B

3 pasa 6osbLue.

- CnocobHOCTb 33/1MBaeMO CMOJIbl MPUKAEMUBATHCA K KabenaM: He BCce COYETAHMA PA3NYHbIX U30MALMOHHbIX MAaTEPUANOB
NPOBOAKN U CMOA A5 3a/IMBKN OTAMYatoTCA 3G DEKTUBHOCTLIO, HEKOTOPbIE TaKMe KOMBUHaLMK He obecneynBatoT 3aLmTy oT
NPOHUKHOBEHMUA BHYTPb BOAbI.

MBX v clwunTbii nonunstuaeH (M3-C) LeMOHCTPUPYIOT ONTUMA/IbHYHO aAre3nto C SMOKCUAHON CMOIOM, @ CUIMKOH MPaBUIbHO
CKNENBAETCA TOJIbKO C KpEMHUMOPraHUYECKMMM CMONAMMU.

- MoBeaeHWe Npu NoXKape, raaoreHbl:

€C/I1 YCNOBUA NMPUMEHEHNA TPEDBYIOT XOPOLLEN NOXKAPOCTOMKOCTU U OTCYTCTBMA ra/IOFEHOB, TO MOXHO MCMO/1b30BaTb TO/IbKO
CLUMTBIV NONNITUNEH U CUNIUKOH.

H-7 NMpeaen NPoYHOCTU U30NALMOHHOrO MaTepurasa Ha pa3pbiB (paccmaTpuBaeTcsa KaK
noKasaTte/ib YyBCTBUTE/IbHOCTU K HenpeaHamepeHHOMY pa3pe3aHuto N30AALMOHHOIo CNoA)

CUAVKOH TL5 ClnTbIN dTopaTUNEH-NpoNUAeH | JTuneHTeTpadTOpPITUNEH
MonusuHunxnopup,
(Crangapr: EN-50525-2-41) (Cranpapr: EN-50525-2-11) nonuatuneH MN3-C »3N TP
4 H/mm? 10 H/mm? 18 H/mm? 23 H/mm? 42 H/mm?
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TONbKO ANA O3HAKOMNEHUNA U MOTYT 6bITb M3MEHeHbI 6e3 npep,BapMTeanon KOHCYy/bTauuun



B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb MU3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

TexHnyeckaa nHpopmauumsa &

H-8 Mpo4yHOCTb NPOBOAOB HA OTPbIB B 3aBUCMMOCTU OT MaTepuana 3aJIMBKU U
M30NALMOHHOro martepuana

B TEXHUYECKMX peLueHunsX, fae AN repMeTM3aumnmn NpoBoA0B MX 3a1MBalOT CMOIaMM, BaXKHO, YTOBbI aaresuns mexkay nsonaumei
NPOBOAOB M CMOJIOM 3a/IMBKM BbiNa AOCTATOYHO 3PPEKTUBHOMN ANA HEAOMNYLWEHUA MPOHUKHOBEHMSA BHYTPb BOAbI.

HeKoTopble cTaHA4APTbl TaKXKe YKa3biBatOT MMHUMAJIbHOE TATOBOE YCUIME, KOTOPOE LO/IKHO BblAePKMBaATLCA Kabenamm un
NpPoBOAAMM BO BPEMA MUCMbITAHUA.

Mo3sTomy Mbl NPOBENW UCMbITAHWA 418 Pa3HbIX COYETAHUIN U30NALMOHHbIX MaTePManoB NPOBOAOB U CMO/ A/ BbiABAEHNA
HaWAyYLW KX peweHnit. NMepen 3a11MBKOM NpoBoAa 6blin 06e3XKMpeHbI, AasbHelnlan NoBepXHOCTHaA 06paboTka He NpoBoAnaach.
TonwwmHa 3aAMBKM cocTaBaAeT 5 mm. CpeaHue 3HaYeHUn 6bian NoAyYeHbl N0 5 USMEPEHUAM A8 KaxKA0N KoMBMHaLMK.

MpoBoga c usonaumneli |Mposoaa ¢ cuankoHoBol | Mposoga ¢ usonsaumenn | Mposoga ¢ M3onsaumen

MNBX nsonaumnen CLUMTBIM MOJINITUNEHOM (OS]}

KpemHuitopraHunyeckas cmosa No 1 0.88 gaH 0.88 gaH 1.56

KpemHuiiopraHuyeckas cmona Ne 2

KpemHuiiopraHmnyeckas cmona No 3

KpemHuiiopraHunyeckas cmona Ne 4
dnoKcnaHaa cmona Ne 1
dnoKcnaHas cmona Ne 2
dnokcuaHaa cmona Ne 3
dnoKcnaHaa cmona Ne 4
dnoKcnaHasa cmona Ne 5

Mnoxo ‘ Xopouwo OTAnYHO

3Ha4YeHuUsA CUbHO BapbUpPYHOTCA B 3aBUCMMOCTU OT KOM6UHaLMK, ¢ oTHOoWweHuem ot 1 go 40.

- MpoYHOCTb Ha OTPbLIB A/1A NPOBOAOB C U3onsAumel us MNBX ABAAETCS YAO0BNETBOPUTENBHOM UM NAOXOW NPU 3aaUBKe
60/1bLUIMHCTBOM KPEMHUMOPraHUYECKMUX CMOJ1, O4HAKO OTIMYHOM A/1A BCEX SMOKCUAHbIX CMO.

- MpOYHOCTb Ha OTPbIB A5 NPOBOAOB C CUIMKOHOBOM N30/1ALMEN MOXKET BbITb OYEHb XOPOLLEN, YA0BNIETBOPUTENIbHON AN
NA0XOW, B 3aBUCUMOCTM OT UCMO/b3YEMOMN KPEMHUIMOPraHNYECKOM CMO/Ibl, OAHAKO ABAAETCA CPeaHeN ANs BCEX IMOKCULHbIX
cmon.

- MMpOYHOCTb Ha OTPbLIB A5 NPOBOAOB C U30AALMEN CLUUTBIM NOAUSTUAEHOM ABAAETCA HaU/yYLLEen BO BCEX KOMOUHALMAX.

- MpoYHOCTb Ha OTPbLIB A/1A NPOBOAOB C M3onAunel ®IM aBNAeTCA NNOXOM NPU 3a1UBKE BCEMU KPEMHUMOPraHMYECKMMM CMOIaMU
N CpesHen Uav XopoLlen Npu 3aIMBKe SNOKCUAHBIMU CMOIAMU.

*: mecTo 06pbiBa NPOBOAA UM €0 U30MALMKN, KOTOPbIM MPOU30LLIEN NPU STOM 3HAYEHUKN, HAXOAUTCA BHE 3a/IUTOM CMO/IOM
obnactu.

Cmonbl

H-9 CpaBHeHMe TONLWUHDbI U30N1ALUM MOHTaXKHbIX NPOBOAOB (CpeaHUe 3HAaYEeHUA B MM)

Martepuan usonauum 300 B (HAR = HO5....) | 450 B (HAR = HO07...) 300 B (UL) 600 B (UL)

CeueHue c nsonaumein ns ®3M
(3T®3) < 1,5 MI\I/-II'Z (AWG15) 0.30 0.33

CeyeHue c nsonaumen ns ¢33
(3T03) 5 1.5 M’ (AWGLS) 0.35 0.33 oot

MN3-C (UL3266), ceueHne < AWG14 0.4
M3-C (UL3266), ceyeHne AWG14—AWG10 0.5

M3-C (UL3271) 0.79

NBX (HO5V-K) < 1 mm’ 0.6

NBX (HO7V-K) < 1,5 mm’ 0.7

MBX (UL1007 = 300 B. UL1015 = 600 B) 0.4 0.79

MBX (HO7V-K) > 1,5 mm?, < 10 mm’ 0.8

CunmMKoH HO55-K, < 1,5 mm’ 0.8

CunnKoH HO55-K, 1,5 mm’ 0.9
CunnKoH HO55-K, 2,5 mm’ 1

CunmkoH UL3212 (600 B, ot -50 Ao +150°C) 1.14
CunnkoH UL3251 (600 B, ot -50 go +250°C) 1.2

0.51
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TexHu4yecKaa nHpopmauums

o

H-10 CpaBHEHMEe MHOrOXWUJ/IbHbIX NPOBOAOB, KOTOPbIe UCNONIb3YIOTCA ANA BHYTPEHHero

noakn4yeHunA OGOpVﬂ,OBaHMH

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

AWG JxeuBaneHT 8 Mm2| Cranaapt Wsonauus CoctaB HapyHbii | TemnepaTypHbIii HomuHanbHoe
(K-Bo 1 anamertp) anamertp AmanasoH HanpsaxeHue
22 0,33 UL1330 P3M 19 x 0,15 1,8 o1 —80 f0+200°C 600 B
20 0,5 UL1330 P3N 19x0,19 2 o1 -80 80+200°C 600 B
18 0,8 UL1330 P3M 19 x 0,235 2,3 o1 —-80 go +200°C 600 B
17 1,02 UL1330 3N 19 x 0,26 2,38 ot -80 go +200°C 600 B
16 1,30 UL1330 ®3M 19 x 0,30 2,6 ot -80 o +200°C 600 B
15 1,53 UL1330 [oE]]l 19 x0,32 2,7 o1 -80 g0 +200°C 600 B
13 2,5 UL1330 P31 19x0,41 3,13 ot -80 go +200°C 600 B
12 3,31 UL1330 ®3M 19 x 0,48 3,52 o1 —80 g0 +200°C 600 B
22 0,33 UL1331 TP 19 x 0,15 1,8 ot -80 go +150°C 600 B
20 0,5 UL1331 3TP3 19x0,19 2 ot -80 go +150°C 600 B
18 0,8 UL1331 TP 19 x 0,235 2,3 ot -80 go +150°C 600 B
17 1,02 UL1331 TP 19 x 0,26 2,38 ot -80 go +150°C 600 B
16 1,30 UL1331 TP 19 x 0,30 2,6 o1 —-80 go +150°C 600 B
15 1,53 UL1331 ITD3 19x0,32 2,7 ot -80 go +150°C 600 B
13 2,5 UL1331 TP 19x0,41 3,13 o1 -80 go +150°C 600 B
12 3,31 UL1331 TP 19x0,48 3,52 ot -80 go +150°C 600 B
22 0,33 UL1332 P3M 19 x 0,15 1,45 ot -80 o +200°C 3008
20 0,5 UL1332 [oE]]l 19x0,19 1,65 ot -80 go +200°C 3008
18 0,8 UL1332 P31 19 x 0,235 1,87 ot -80 go +200°C 3008
17 1,02 UL1332 P3n 19 x 0,26 2,08 o1 —-80 g0 +200°C 3008
16 1,30 UL1332 3N 19 x 0,30 2,25 ot -80 go +200°C 3008
15 1,53 UL1332 P31 19x 0,32 2,35 ot -80 go +200°C 3008
13 2,5 UL1332 [oe]]l 19x0,41 2,8 ot -80 o +200°C 3008
12 3,31 UL1332 ®3M 19 x 0,48 3,2 ot -80 o +200°C 3008
22 0,33 UL1333 E1LCE) 19 x 0,15 1,45 o1 -60 go +150°C 3008
20 0,5 UL1333 TP 19x0,19 1,65 ot -60 go +150°C 3008
18 0,8 UL1333 TP 19 x 0,235 1,87 o1 -60 go +150°C 3008
17 1,02 UL1333 E1LCE) 19 x 0,26 2,08 o1 -60 go +150°C 3008
16 1,30 UL1333 TP 19 x 0,30 2,25 ot -60 go +150°C 3008
15 1,53 UL1333 E1LCE) 19 x 0,32 2,35 o1 -60 go +150°C 3008
13 2,5 UL1333 TP 19x0,41 2,8 ot -60 go +150°C 3008
12 3,31 UL1333 E1LCE) 19 x 0,48 3,2 o1 -60 go +150°C 3008
(20) 0,5 VDE7673 [oE]]l 19 x 0,185 1,59 ot -80.40 +180°C 3008
(18) 0,75 VDE7673 P3M 19x 0,23 1,82 ot -80.10 +180°C 3008
(17) 1 VDE7673 P31 19 x 0,26 1,96 ot -80.40 +180°C 3008
(15) 1,5 VDE7673 P30 19x0,32 2,15 ot -80.10 +180°C 3008
(13) 2,5 VDE7673 [oE]]l 19 x 0,40 2,73 ot -80.40 +180°C 3008
(11) 4 VDE7673 ®3M 37 x0,375 3,4 ot -80.40 +180°C 3008
22 0,33 UL3266 MN3-C 17 x0,16 1,56 ot -40 pgo +125°C 3008
20 0,5 UL3266 Mn3-C 26x0,16 1,75 ot -40 go +125°C 3008
18 0,8 UL3266 MN3-C 16 x 0,254 1,98 ot -40 go +125°C 3008
16 1,30 UL3266 MN3-C 26 x 0,254 2,30 o1 40 go +125°C 3008
14 2 UL3266 Mn3-C 41 x 0,254 2,88 ot -40 go +125°C 3008
12 3,31 UL3266 Mn3-c 65 x 0,254 3,37 o1 40 go +125°C 3008
22 0,33 UL3271 na-c 17 x0,16 2,35 ot -40 go +125°C 600 B
20 0,5 UL3271 na-c 26x0,16 2,55 ot 40 go +125°C 600 B
18 0,8 UL3271 na-c 16 x 0,254 2,75 ot -40 go +125°C 600 B
16 1,30 UL3271 na-c 26 x 0,254 3,10 o1 40 o +125°C 600 B
14 2 UL3271 Mn3-C 41 x 0,254 3,50 ot -40 go +125°C 600 B
12 3,31 UL3271 Mn3-C 65 x 0,254 3,95 o1 -40 go +125°C 600 B
ot -40 po
(20) 0,5 HO5V-K MBX 16 x0,2 2,2 +70(90)°C 300/500 B
ot -40 po
(18) 0,75 HO5V-K MBX 24 x0,2 2,4 +70(90)°C 300/500 B
ot -40 po
(17) 1 HO5V-K MBX 32x0,2 23 +70(90)°C 300/500 B
(15) 1,5 HO7V-K nBX 30 x 0,25 3,1 fr’;o‘é%)‘ég 450/750 B
ot -40 po
(13) 2,5 HO7V-K MBX 49 x 0,25 3,7 +70(90)°C 450/750 B
ot -40 po
(12) 4 HO7V-K MBX 56 x0,3 474 +70(90)°C 450/750 B
22 0,33 UL1015 MBX 17 x 0,16 2,35 o1 40 go +105°C 600 B
20 0,5 UL1015 MBX 26x0,16 2,55 ot -40 go +105°C 600 B
18 0,8 UL1015 MBX 16 x 0,254 2,75 o1 40 go +105°C 600 B
16 1,30 UL1015 MBX 26 x 0,254 3,10 ot -40 go +105°C 600 B
14 2 UL1015 MBX 41 x 0,254 3,50 o1 40 go +105°C 600 B
12 3,31 UL1015 MBX 65 x 0,254 3,95 ot -40 go +105°C 600 B
22 0,33 UL1007 MNnBX 41 x 0,254 1,6 ot -40 po +105°C 300B
20 0,5 UL1007 MBX 65 x 0,254 1,8 o1 -40 go +105°C 300B
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TOJIbKO A4/171 O3HAKOM/IEHUA N MOTYT ObITb U3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1IbTauuun

TexHun4yeckaa nHpopmauma

X

AWG JxauBaneHT 8 Mm?| Crampapt Wsonauus CoctaB HapyHbii | TemnepaTypHbIi HomuHanbHoe
(K-Bo 1 anamertp) anametp OManasoH HanpsAMKeHue
18 0,8 UL1007 MNBX 41 x 0,254 2,1 o1 -40 go +105°C 300 B
16 1,30 UL1007 MBX 65 x 0,254 2,4 ot 40 o +105°C 300 8B
14 2 UL1007 MNBX 41 x 0,254 2,7 oT -40 o +105°C 300B
12 3,31 uUL1007 MNBX 65 x 0,254 3,3 o1 40 go +105°C 300 8B
(20) 0,5 HO5S-K CUnnKoH 20x0,18 2,52 ot -50 go +180°C 300/500 B
(18) 0,75 HO5S-K CUNnKoH 30x0,18 2,73 ot =50 go +180°C 300/500 B
(17) 1 HO5S-K CUNNKOH 40 % 0,18 2,91 ot -50 g0 +180°C 300/500 B
(15) 1,5 HO5S-K CUnnKoH 30 x 0,254 3,40 ot =50 go +180°C 300/500 B
(13) 2,5 HO5S-K CUNNKOH 50 x 0,254 4,16 ot -50 g0 +180°C 300/500 B
22 0,33 UL3212 CunumKoH 41 x 0,254 3,1 oT =50 go+150°C 600 B
20 0,5 Ul3912 CUNUKOH 65 x 0,254 3,3 oT -50 go+150°C 600 B
18 0,8 UL3212 CUNUKOH 41 x 0,254 3,5 ot -50 go+150°C 600 B
16 1,30 UL3212 CUNUKOH 65 x 0,254 3,8 ot -50 go+150°C 600 B
14 2 UL3212 CunuKkoH 41 x 0,254 4,2 oT -50 go+150°C 600 B
3,31 UL3212 CUNUKOH 65 x 0,254 4,6 ot -50 no+150°C 600 B

H-11 CpaBHeHue LyeH oTHocutenbHo HO7-VK (nposoaa 1,5 mm?*)

Usonaums MBX* NnBX CUNNKOH M3-C 300 B ETFE300V ®301 300 B ®30 600 B
U (HO5V-K 70°) (HO7V-K 70°) (HO5S-K) (UL3398, 150°) (VDE 7994) (VDE 7623) (VDE 7997)
OTHOLWeHue (0,93) 1 1,33 1,34 2,30 2,62 3,20

* HO5V-K He npou3BoanTCA AN NAOWaLM cedeHuns Bbiwe 1 mmz2,

KoHTaKTbI
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TexHnyeckaa nHpopmauumsa

o

H-12 Be3ranoreHHasa U OrHecToiKan nsonauua Kabeneu n nposoaos.

- [Ba ranoreH, xa10p 1 GTOP, LUMPOKO UCMONb3YHOTCA B COEAMHEHMAX, KOTOPbIE MPUMEHSAIOTCA ANA U30AALMU INEKTPUYECKUX
NpoBoAOoB. [anoreHMpoBaHHble coeaNHEHMA 0O6bIYHO OYeHb CTabuabHbl. O4HAKO NPU UX TOPEHUM rafioreHbl OTAENATCA U
NPMOBPETAIOT BbICOKYHO PeaKLMOHHYH CNoCcOBHOCTb, GOPMMPYS OYEHb TOKCUYHbIE, Ype3BbIYaHO ONacHbIE 1 KOPPO3MOHHO-
aKTWBHbIE ra3sbl, CNOCOBHbIE MPUUMHUTL 3HAUUTE/IbHBIE MOBPEXKAEHNA OPraHUYECKMM, HEOPTaHUYECKUM U MEeTaNIMYECKUM
MmaTepuanam, 3} KUBOTHbIM U NIOAAM.
- B Takune nnactmkm fo6aBAAIOT BEWECTBa, NPU3BaHHbIE NPeAoTBPATUTb, 3a4epKaTb AN OrPaHUUYUTL BO3rOpaHMe 3Tux
maTtepuanos. Ha HUX pacnpocTpaHsaeTca AelCTBME ABYX Pa3HbIX HAOOPOB CTaHAAPTOB: CTaHAAPTbI, KOTOPbIE PEryIMpPYOT
KOHCTPYKLMIO KOMMOHEHTOB 3/IEKTPUYECKOTO 060PYA0BaHUA C Le/blo NPeaoTBpaLLeHMs UX BOCTIIaMEHEHWA (Camo3aTyXaHue), u
CTaHAAPTbl, KOTOPbIE PErYANPYIOT KOHCTPYKLMIO U3LENANIA, TPUMEHAEMbIX B CTPOUTE/IbCTBE MK NEPEeBO3Kax, YTOObl OrpaHMYnTb
pacnpocTpaHeHWe OrHs (OrHecToMKOCTb).
Ob6paTnTe BHMMAHME: MOCKO/IbKY FraloreHbl NpeacTaBaAatoT coboi NpeBOCXoAHY A06ABKY A1 NIACTUKOB, 06eCneynBatoLLyo
MX CaMOo3aTyxaHue, HeKOTopble Kabenu, M3rotos/ieHHbIe U3 MaTepuanos 6e3 cofepKaHnaA rajaoreHoB (CLUMTbLIN NOANSTUNEH,

CVI}'IVIKOH), MOTYT coaepXaTb 3HAYNUTENIbHOE KO/IMYECTBO 3TUX BELLECTB B AeLLUEeBbIX CAMO3aTyXatoWmnX BepCcnax.

CtaHgapTbl nBX na3-c CUNUKOH TP (Tefzel) ®3N
uL94-vo ot UL94-HB po HL94-VO
> UL94-V0 6e3 (HekoTopble mapku UL94-VO | (HekoTopble mapku UL94-VO UL94-V0 6e3 UL94-V0 6e3
CamosatyxatoLni 6 7 7 6 6
(UL94) HeobX04MMOCTM B | MOTYT COAep»KaTb OT 7 0 | MOryT coaep»atb oT 7 40 | HeobXoaMmoCcTM B | HeobXoaumocTy B
AobaBKax 17% ranoreHMpoBaHHbIX 17% ranoreHMpoBaHHbIX Aob6aBKax fobasKax
OrHecTomkux Ao6aBoK) OrHecTonkmx no6aBokK)
o e UL VW-1
rHEeCTOMKMI
(UL1581-pasnen + BbicoKas Temnepatypa
1080) UL VW-1 UL VW-1 EIEAET Il UL VW-1 ULVW-1
(SKBMBANEHT + B cnyyae noxkapa .
IEC 60332-1-2) dopmMupyeT n3oanpyoLwmnii
cnoii Si02
He copepxut He copep»XuT ranoreHos, He cogepXuT ranoreHos,
raJioreHoB 22—29% xnopa €CNn UCNonb3ytoTca €CIN UCNOob3YHOTCA 59% ¢Topa 62—78% dTopa
(IEC 60754) npasuabHble f06aBKK npasuabHble f06aBKU

UL 94. ToptoyecTb NNACTUKOBbIX MaTePUANOB AA U3roTOBNEHUA AeTanell YCTPOICTB U Npnubopos.
B sTOM CTaHAapTe NAacTUKOBbIE MaTepuasibl PasfesieHbl Ha KAacCbl N0 CBOEW CMOCOBHOCTU ropeTb B Pa3HON OpUEHTaL MK U NpK
pasHoW ToNWwMHe 06pasLa. HukKe NpMBOAATCA KAACChl OT CAMOTO HU3KOro (HaMMeHbLUAsn OFHECTOMKOCTb) 0 CAMOro BbICOKOrO

(HanbonblUas OrHECTOMKOCTb):
HB: meaneHHoe ropeHne ropnsoHTaIbHOro 06pasLa; CKOPOCTb FOPEHUA < 76 MM/MUH NPU TONLLMHE < 3 MM, U TOPEHME

npeKpaLLaeTca 40 TOro, Kak MPOropuT y4acToK AnnHoi 100 mm.

V-2: ropeHue BepTUKabHOro obpasua npekpaluaerca B TedeHne 30 ¢; OMYCKAETCA NOABAEHUE FOPALLMX Kanesb.

V-1: ropeHue BepTUKaibHOro obpasua npekpataerca B TedeHune 30 ¢; Kanam 4OMyCKaloTCA NMPU YCI0BUM, YTO OHU HE TOPAT.
V-0: ropeHue BepTUKabHOIo obpasua npekpaluaerca B TedeHne 10 ¢; Kanim AONYCKaloTCa NPU YCI0BMK, YTO OHU HE TOPAT.
5VB: ropeHue BepTUKaibHOro obpasiia npekpalyaetca B TeyeHue 60 c; Kanam He ZOMyCKaloTCA; B N1acTMHYAaTOM 0bpasue
fonyckaetca o6pa3oBaHNe OTBEPCTUM.
5VA: ropeHu1e BepTUKanbHOro obpasua npekpalaertcsa B TedyeHue 60 ¢; Kanam He AOMYCKaloTCA; B N1acTMHYAaTOM 0bpasue He
[Aonyckaetca obpasoBaHMeE OTBEPCTUNA.

UcnbiTaHne nnameHem BepTUMKanbHOro obpasuya nposoga VW-1 (UL1581)
3710 nabopaTopHoe ncnbiTaHWE, KOTOPOE NPOBOAAT HAa OAHOM OTPEe3Ke NPOBOAA ANHOW 24 atolriMa. MICTOYHMKOM NaaMeHu
ABnAeTcA ropenka byHseHa. NpoBog noasepratoT AeMCTBUIO NaaMeHn B TeyeHue 15 ¢, a 3aTem elue 4 pa3a BCAKMUI pas, Koraa
npoBog, TyxHeT. Ecnv 06pasew, npogonkaet ropeTb Aonblie 60 ¢ nocne ntoboro BO3JeNCTBUA NIAMEHM UAN €CN BO BPEMA
MCMbITAaHWA 3aropUTCA MHAMKATOPHbIN ByMakHbI GNaXKoK MaKn BaTa, TO Kabenb cuUTaeTcA He NPoLleaLUM UCNbITaHUE.
McnbitaHme FT-1 CSA (KaHaacKkana accoumalms no ctaH4apTU3aumnmn) ABASeTca BeCbMa CXOAHbIM.

IEC 60754. UcnbiTaHMA MaTepuanioB KOHCTPYKLIMK Kabenen npu ropeHuu.
Yactb 1. OnpeseneHve KONMYECTBA BblAeAeMbIX Fa30B ra/loreHHbIX KUCAOT (onpeaenser ypoBeHb BbIOBPOCOB rasioreHos Ans
MaTepmasnios, UCNOAb3YEMbIX B KOHCTPYKLMMK Kabens).

— [anoreHHble KNCNOTI, O6pa3OBaBU.IVIECH nocne 60-MMHYTHOro Nepmnoga ropeHunsa, yaaBanBatoT, a6c0p6V|pyr0T B UCNbITAaTE/IbHOM

PaCcTBOPE M BbIPAXKalOT B BUAE KONMYECTBA COMAHOMN UM NIABUKOBOW KUC/IOTbI.
CofeprKaHue CoNSHOMN MK NIaBUKOBOM KUC/IOTbI, U3MEPEHHOE B UCMbITaTe/IbHOM PAcTBOPE, HE A0/IKHO NpPeBbIWwaTth 5 mMr/T.

Yactb 2. OnpeaeneHue cTeneHn KUCIOTHOCTH BblAeNAeMbIX ra3oB M3mepeHem pH 1 yaenbHoW NpoBOANMOCTY.
— [a3bl, o6pasoBasLumMecsa nocae 30-MUHYTHOTO FOPEHUA, Y1aBIMBAOT, abCOPOUPYIOT B UCMbITAaTE/IbHOM PAaCcTBOPE M aHAU3UPYIOT

Ha pH 1 NpoBOAMMOCTb.
3HayeHue pH ncnbiTaTeNbHOro pacTBopa AO/MKHO COCTABAATb He MeHee 4,3.

3HayeHne NPOBOAVMMOCTY UCTbITAaTE/IbHOTO PACcTBOPA HE AO/IKHO npeBbiwats 10 MKCM/MMm.

Y106bl Kabesib MOXKHO 6b110 KAaCCUPULIMPOBATL KaK HE coepKaLllnii FaI0r€HOB, OH A0/IXKEH YCNELIHO NPONTN UCMbITaHUA

cornacHo obeum yactam |[EC 60754.

MpumeyaHue. [115 UCMbITaHUA MaTepranos Kabenei Ha rajoreHbl MOryT UCMOJ/Ib30BaTbCA APYTMUe NMOXOXKMe CTaHAAPTbI, Hanpumep

NF C 32-070, ucnbitaHue C1.

IEC 61034-2. U3mepeHue NIOTHOCTU AbiMa NPU ropeHun Kabenel B 3aaHHbIX YC/I0BUAX.
MuHMManbHoEe 3HaYEHNE CBETONPOHULLAEMOCTM, BbIPaXKEHHOE KaK MPOLLEHTHAsA 40AA OT CBETOMPOHULLAEMOCTU, PETUCTPUPYIOT BO

Bpems noxkapa B obbeme 3 m3.
PekomeHA0BaHHOE 3HAYeHMEe CBETOMNPOHMLAEMOCTN AOMKHO NpeBblwaTh 60%.
Mpumeyvanune. CtaHgapt NF C 32-073 skeusaneHTteH IEC 61034-2

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl
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H-13 3aBucMmMoOCTb NOBbIWEHUA TeMNepaTypbl INEKTPUUYECKMX NPOBOAOB OT CUJbl TOKA U
TemnepaTypbl OKPYXKaloLWwen cpeabl

CornacHo MexayHapo4HOW 3N1EeKTPOTEXHUYECKON KOMUCCUK, NOA, (81MTeIbHOM) A0NYCTUMOM TOKOBOM Harpyskon («Ampacity» 8 CLLA) noHumatoT
«MaKCMManbHOEe 3HaYeHWe CU/bl TOKA, KOTOPbIN MOXKET A/IMTENbHO NepeaaBaTbCcA NPOBOAHUKOM, YCTPOMCTBOM MM annapaToM NpU YKasaHHbIX ycioBuax 6e3
MPEeBbILEHMA YKa3aHHOr0 3HaYeHMs yCTaHoBMBLLENCA TemnepaTypbi» (IEV-826-11-13). YKa3aHHOe 3HaYeHne — 3TO MaKCUMmasibHas Temnepartypa, HarneyataHHas
Ha M30M1ALMOHHOM 060/104Ke NPOBOAA MM YKa3aHHAsA B COOTBETCTBYHIOLLEM JINCTE AAHHbIX.

M3meHeHWe TemnepaTypbl BHyTPEHHe NpoBOAKM NPUBOPOB NPOUCXOAMUT BCAEACTBME CaMOHarpeBsa no 3akoHy [xoyns — JleHua, nog, AeicTBUeM BHYTPeHHewn
TemnepaTypbl YCTPOICTBA, IAe PACNONONKEH NPUBOA, A TaKKe OX/IaXKAEHUA eCTeCTBEHHOW KOHBEKLMEeN.

MaKcumanbHas 4onycTMMan BHYTPEHHAS TemnepaTypa rotToBoro o6opyaosaHua npeactasnset coboit napameTp, KOTOPbIA ONPeaensieTcd UHTErPaTopom, 06bIYHO
Ha ocHoBaHMM TpeboBaHWIA cTaHAApTa.

Mnowaab NnonepeyHoro ce4yeHna U TN U3oiALMU NPOBOAA BbIGMPAIOT HA OCHOBAHWM MaKCMMasibHOM A0NYCTUMONM TeMnepaTypbl.

B cnpaBoyHOM TabanLLe HUMKE yKa3aH neperpes OTAe/IbHbIX MPOBOAOB B 3aBUCUMOCTM OT CU/bI TOKA, NNOWAAM NOMEPEYHOro CeYEHMs, BUAA U30AALMUK U
TemnepaTypbl OKpy»Katowel cpeabl. JaHHaa Tabauua fo1KHa UCNONb30BaTbCA Kak peKoMeHJauum no npeasaputensHomy noabopy. Korga kabenun nogknoyatot
ny4yKamu, MPUMEHSAIOT NOHMKatoLWMe Ko3bGULMEHTbI CUIbI TOKA. 19 3TON Liesi MOXKHO MCNo/Ib30BaTh peKoMeHAaUmMW cTaHaapTa EN60204-1 (1998) ans
YCTaHOBOK T1Na E:

KoadppuumneHT NnoHMKeHUA cunbl TOKa B 3aBUCMMOCTU OT KOJIMYECTBA Lieneil Nog, HarpysKoii
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CBA3b NOBbILEHMA TEMNEPATYPbl NPOBOAOB C TOKOM U U30AALMEN

H-14 Npasuna 3a3emneHus, Tpebyembie cTaHgapTamm

HopmaTuBHaA AOKYMEHTaLMA COAEPHKUT MHOXKECTBO NPEANUCAHUI KacaTeNbHO 3a3eM/IeHUA YCTPOMCTB. VX Lenbio aBnaeTca
obecneyeHne 6e3onacHocTU Atogei. Huxke npuBoaaTca Hanbonee BarKHbIE U3 TaKUX MONOXKEHUIN, COAEPKALLMECA B CTaHAapTe
EN60335-1:

1. Bce yactu 3axKuma 3a3emneHunAa, npeaHasHayeHHble gnAa npucoeamHeHnUA BHEWWHUX NPOBOAHUKOB, O01KHbI 6bITb
BbINO/IHEHbI TAKMM 06Pa30M, UTOBbI UCKNOUNTL PUCK 06Pa30BaHMA KOPPO3UM BCAEACTBME KOHTAKTa MEXKAY STUMM YacTAMMU
M MeZbto 3a3eM/IAIOLLLETO MPOBOAHUKA UM KOHTAKTa MeXAy APYrMM No6biM ApYrMmM METaioM U 3TUMM YacTamu. YacTu,
obecneynBaloLLMe HENPEPbLIBHOCTb LLENW 3a3eMIEHUA, A0/IKHbI ObITb U3rOTOB/IEHbI M3 MeTas/1a, obecneynBatoLLero
[OCTaTOUYHYO KOPPO3UOHHYIO CTOMKOCTb. EC/IM TaKMe YacTu M3roTOB/IEHbI U3 CTaNu, TO UX Hanbosiee BaXKHbIe Y4ACTKM AOMKHbI
6bITb 3aLUMLLEHbI Fa/IbBAHUYECKMM NOKPBLITUEM TOLLMHON HE MeHee 5 MKM. YacTu, M3roToBNEHHbIE U3 MeAN NN MEeAHbIX
CNAaBOB C AoNeN Mmean He meHee 58% An1a YacTen, Mony4yaembIX X0104HbIM GOpPMOBaHMEM, AN He MeHee 50% mean ana Bcex
OCTa/IbHbIX YAaCTeN, @ TaKXKe YaCTu, U3rOTOB/IEHHbIE U3 HEPXKABEIOLLEN CTa/IN C COAEPKAaHMEM XpoMma He MmeHee 13%, cumTatoTca
[0CTAaTOYHO YCTOMYMBBLIMM K KOPPO3UM.

2. i3mepsatoT nageHne HanpAXKeHUA MeXAY 3aX*KMMOM 3a3eMIeHMA NpMbopa UM KOHTaKTOM 3a3eM/IEHWUS Ha BMyCcKe npubopa n
[OOCTYMHOM MeTaNNnYeckon YacTbto. ConpoTUBAEHMNE, BbIYUCAEHHOE HA OCHOBAHWM CUJIbl TOKA M M3MEPEHHOTO TakKMM 06pasom
nagZeHnA HanpAXeHuA, He A0/IKHO npeBbiwaTb 0,1 Om.

3. CamoHape3atoLme BUHTbI (Camopesbl) U pe3bboHaKaTHbIEe BUHTbI JOMYCKAETCA MCMOMb30BaTb /A 3NEKTPUYECKUX COEANHEHUM,
TO/IbKO ecin OHU GOPMUPYHOT NONHOLEHHYIO BUHTOBYO pe3bby. OaHaKo MCMOAb30BaTb CAMOHAPE3atoLMe BUHTbI He
pa3spellaeTcs, ec/iv OHU, CKOPEN BCero, byayT NPUMEHATLCA MONb30BaTENIEM UIM MOHTAXKHUKOM.

4. Ons obecnevyeHnsa HENPEPbIBHOCTM LLEMNW 3a3eM/IEHMA B KaXKA0M MOAKIOHYEHUN HYXKHO MCNOMb30BaTb HE MEHEe ABYX BUHTOB,
€C/I1 TONIbKO BUHT He GopMUpYET pesbby, A/IMHA KOTOPOI COCTaBAAET HE MEeHEE MOJIOBUHbI AMaMeTpa BUHTA.

5. BUHTbI 1 raikun, ecinm OHW UCNOb3YHOTCA ANSA CO34aHUA 3NEKTPUYECKOTO COeANHEHNA NN 0becrnedYeHna HeNnpPepbIBHOCTU LEenu
3a3eMJ/IeHuA, LOMKHbI ObITb 3aKpensieHbl 418 3alKTbl OT OTBUHYMBaAHMA. [1na obecneyeHmns JOCTAaTOMHOM GUKCALMN MOTYT
MCMNO/b30BaTbCA NPYKUHHbIE WaNbbl, CTONOPHbIE Walibbl 1 3aMKN B BUAE KOPOHOK, ABAAOLLMXCA YaCTbiO FOI0BKN BUHTA.

6. 3a’KMMbl 418 NPUCOEANHEHUA BHELUHUX MPOBOAHMKOB LN ypaBHMBAHMA NOTEHLMAN0B A0/1KHbI MO3BOATL NPUCOEANHATD
MPOBOAHUKM C HOMUHANbHOM N/IOLLAAbI0 NONEPEYHOro cedeHns oT 2,5 MM? 40 6 MM? 1 He A0/IXHbI UCNO/b30BaTbCA A5
obecneyeHns HENPEPbIBHOCTM LENU 3a3eM/IEHUA MEXAY Pa3NNYHbIMKU YacTaAMK Npubopa. OTKpenuTb NPOBOAHUKM 6e3
MCMNO/Ib30BAHNA MHCTPYMEHTA A0/IKHO 6bITb HEBO3MOKHO.

7. DNEeKTPUYECKNE COEANHEHNS U COeaMHEeHMUA, obecneynBatoLL e HeMPepbIBHOCTb LeNM 3a3eMIEHUA, LOMKHbI UMETb TAaKyH
KOHCTPYKLMIO, YTOBbl KOHTAKTHOE [aB/ieHMe He NepeaaBanoch Yepes U30ALMOHHbIN MaTepman, KOTOPbI CKIOHEH K ycaZike
unu gepopmaumm, ecam ToNIbKO MeTaN/IMYECKME YacTU He 06/1a4at0T YNpPYrocTbto, 4OCTAaTOYHOM ANA KOMMEeHcaLum 1toboi
yCcagKu unu gepopmaumm M30NALMOHHOIO MaTepuana. Kepammnyeckunii matepman He CKNOHEH K ycaake unu gepopmaumu.
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H-15 3a)Kumbl 3a3emneHua HarpesaTeneun

Bce 3aXKMMbl 3a3eMNEHNS U3TOTOBEHbI U3 HEPXKABEHOLLENW CTaNN, @ UX KOHCTPYKLLMA COOTBETCTBYET ONMMUCAHHbIM Bbllle
TEXHUYECKMM TpeboBaHMAM. B YHaCTHOCTM, OHWM OCHALLEHbI BUHTAMM U3 HEPXKABEIOLWEN CTaNIN U NPYKUHHbIMU LWANbamu, a TaKKe
MMEIOT AO0CTAaTOUHYIO ANMHY pe3bbbl. Ans obecrneyeHma A0MNOAHUTEIbHOM 6E30MacHOCTU MPUMEHSIOT MOOMKEHMUA, TOTUYECKM
BbITEKaloLWMe U3 Ayxa CTaHAapTa, O TOM, YTo GMKcauusa NpUBapuBaHMeM NPUXBATOYHbIM LLIBOM A0/XKHA OCYLLECTBAATLCA XOTA Obl
B ABYX PA3HbIX U OTAE/IbHbIX TOYKaX.
MoMeHTbI 3aTAKKN BUHTOB 3a3emneHna: M4: 1,2 H-m, M5: 2 H-m.
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Pe3bba M4 M4 M4 M5 M5 M5
dukcaums 2 TOYKM 2 TOYKM 2 TOYKM 2 TOYKM 3 TOYKM 3 TOYKM
u npuBapMBaHUA npuBapMBaHusA npuBapmMBaHUA npuBapMBaHUA npuBapMBaHnsA npuBapmMBaHuA
MoxeT MpucnocobneHne
Moxet Mosket MoskeT
MCMNONb30BaTbCA OCHALLLEHO KPIOYKOM
MCNONb30BaTbCA MCNONb30BaTbCA MCNo/1b30BaTbCA <
ANA 3a3emeHna 1 pesbboit M5
[ONA 3a3eMsieHuna ONA 3a3emieHna [ONA 3a3eM1eHunA
WAN ONA HACTEHHOTO ONA MOHTaa
WUAW SNA HAaCTEHHOTO MM ANA HACTEHHOTO MK AN HacTeHHoro| MpucnocobneHune o
MOHTaa. MexaHW4ecKom
MOHTa)Ka. BbicoTa | moOHTa)ka. BbicoTa | mMOHTa)Ka. BbicoTa |OCHALLEHO KpHoYKom o
11-munnumeTposasn v 3aLUUTHOM KPbILWKMK
7 mm nossonaet 7 mm nossonnet 7 mm nossonsaer 1 pesbboit M5 o
BbICOTa No3BonseT 13 HeprKaBsetoLLen
MCNoNb30BaThb MCNosib30BaTb MCMNoNb30BaThb ON18 MOHTaxa
MCMoNb30BaThb o CTaNIM Ha KNemMMbl
LaHHoe haHHoe AaHHoe MexaHU4YecKom
Aanroe npucnocobsieHne co|npucnocobneHme conpucnocobneHme co| 3aWmTHON KPbILWKK HarpeBaTe/bHoro
npucnocobneHune co < o . . | anemeHTa. [loNXKHO
| cnoem BCMeHEeHHOW | Cnoem BCMEHEHHOW | Cnoem BCMEHEHHOM | U3 HepKaBetoLLein
c/10eM BCreHeHHOoWM yCTaHaBAMBATbLCA Ha
n3on1Aauun ns3onAauum n3onaunm CTaZn Ha KNEMMbl
n3onaunmn o o " TOPLLEBYIO KPbILLKY
o TONIWMHON 5 nam TONLWMHON 5 nnn TO/IWMHON 5 nnm HarpeBaTenbHOro
TONWMHOM 10 mMm. C BbIXO4amMM
OcobeHHOCTH MOHTaK Ha 6 MmM. MOHTax Ha | 6 MM. MOHTa)K Ha | 6 MM. MOHTaX Ha | anemeHTa. [lo/IXKHO TpyBuatoro
NJI0CKYH0 YacTb MJI0CKYH0 YacTb MJIOCKYIO YacTb  |yCTAHaBAMBATbCA Ha v
MNOCKyIO HacTb pe3sepsyapa pesepsyapa pe3sepsyapa TOPLLEBYIO KPbILLKY HarpeBare/ibHoro
pesepsyapa. ’ ’ ’ 3/1emMeHTa.
MpenycmoTpeHbl MpenycmoTpeHbl MpenycmoTpeHbl C BbIXO4AMM
MpeaycmoTtpeHbl MpenycmoTpeHbl
2 oTBepcTUA 2 oTBepCTUA 2 oTBepcTUA TpybuyaToro
2 oTBEpCTUA 2 oTBepcTUA
O1A TOYHOTO ONA TOYHOTO 018 TOYHOTO HarpeBaTenbHOro
ANA TOUHOTO NO3MLMOHNPOBAHMA [MO3ULMOHNPOBAHMA [MO3ULIMOHNPOBAHMA| aemeHTa. MoxeT ANA TOUHOTO
NO3VULMOHMPOBaAHUA P p P : NO3ULMOHMPOBAHMA
Mo BbICTYMAIOWMM | NO BbICTYNAIOWMM | MO BbICTYMAOLWMM | MCNOAb30BATLCA C
Mo BbICTYNAOLWMUM no BbICTyNaoLWmm
LWNMABKAM UAn LINWABKAM UAN LWNUABKAM Uan pnametpamu 100,
WAMAbKAM UK WNUABbKAM UK
BbicTynam. MoxeT | BbicTynam. MoxeT | BbicTynam. Moxxet 125 1 150 mm.
BoicTynam. Moxer MCNONb30BaTbCA HA | UCNOJIb30BATLCA HA | UCNOIb30BaTbCA Ha BbicTynam. Moxer
MCMONb30BaTbCA Ha MCNO/Ib30BaTbCA C
pe3epByapax Bcex | pesepByapax BCex | pesepByapax Bcex
pe3sepByapax Bcex MaMETPOB ANaMETPOB AVMaMETPOB amametpamum 100,
ANAaMeTpPOB. poB. pos. pos. 125 1 150 mm.
ConpotusneHue
Ha Knemmax,
n3mepeHHoe
n’;p‘ 1,3 MOm 0,7 mOm 1,2 mOm 0,6 MOm 0,4 mOm 0,4 mOm
roNnoBKoOM
BUHTA

H-16 KpblwKa agna mexaHM4eCcKoM 3aLumTbl NPOBOAKMU

@92mm

36mm

@5.2mm

0ocoo0OO

00000

4.5mm

10mm

Y706bI 3aLLUMTUTbL S/IEKTPUUECKME KNEMMbI OT YAAPHbIX HArPY30K, HA TOPLLEBYHO KPbILWKY C BbIXOAAMM MOXKET YCTaHaBAMBATbCA
[AOMNONHUTEIbHAA KPbILLKa U3 HeprKaBetoLen cTann. OHa KpenuTcs BUHTOM M KPIOYKOM Ha 3aXKMM 3a3eMJ/IeHMs. ITa KpbILLKa He
obecneuynBaeT 3alLMTy OT Kanesb BOAbI.
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| — ycTpoiicTBa peryaMpoBaHuUa M 3aLLuUTbl

| - 1 DNneKTPOHHbIE KOHTPOIEPbl TEMNEpPaTypbl, TEPMOCTaATbl, TEPMOOrpaHUYUTENN,

Tennaosble BbiK/1lO4YaTENU

[aHHble KOMMNOHEHTbI BbINOHAOT Pas3/inyHble GYHKLMU 1 06ecneynBatoT A4OMNONHUTENbHbIN YPOBEHb 3aLUThI.

OHM MOTYT MCMONBb30BATHCA B PA3/IMYHbIX COYETAHMAX, OCTABAASA LWUMPOKNUI BbIDOP AN CUCTEMHOIO MHTErpaTopa Kak B acnekTte
noabopa TaKMX YCTPOMCTB, TaK M 3HAYEHWUIN X YCTABOK.

PacrnonoeHue 3TUX yCTPOWCTB BHYTPU HarpeBaTesiel, ONUCbIBAaEMbIX B TEKYLLLEM KaTasiore, onpeaenstoT NyTem UCMbITaHUA B
CaMbIX TAXKE/bIX YCI0BUAX A8 NONYYEHUs ONTUMAbHOTO pe3y/bTaTa.

- DNEKTPOHHbIEe KOHTPOEPbI TEMAEPATYPbI:

3T YCTPOWCTBA NPeAHa3HaAYeHbl 419 PErYIMPOBAHUA TEMMEPATYPbI *KUAKOCTH, NPOXOAALLEN Yepe3 HarpeBaTe/bHbIN KOHTYp. MecTo
M3MepeHna TemMnepaTypbl 06bIYHO BbIGUPAIOT PALOM C BbINYCKOM XWUAKOCTU NOC/e MOBTOPHOTO HarpeBa, a B HEKOTOPbIX CIy4anx —
B KOHTYpe 3a npefenamu HarpesaTens.

ITM yCTPOWCTBA MOTYT PErYIMPOBaTb HAarPEB C MOMOLLbIO OAHOM, ABYX, @ UHOTAA U TPEX CTYNeHel MOLLHOCTU.

MHoraa oHW OCHALLAOTCA CPeACTBaMM CUMHAIN3aLMK MO BbICOKOW TemnepaType.

[laHHble KOMMOHEeHTbI 06bIYHO YCTAaHABAMBAOTCA HE B KOPMNYC HarpeBaTens, a B creLyanbHblil KapmaH, NpeycMoTPeHHbIN nog,
YCTaHOBKY AaTyMKa TeMnepaTypsbl.

- Peryanpyemble TepmonaTpoHbl M KaNWUAAAPHbIE TEPMOCTATbI: 3TH yCTpOi/‘ICTBa npeaHasHa4vyeHbl ANA peryimpoBaHna temnepaTypbl

KUAKOCTU, LMPKYAMPYIOLLEN B HarpeBaTeIbHOM KOHTYpe. MecTo n3mepeHus TemnepaTypbl STUMM YCTPOWCTBaMM 06bIYHO BbiGMpatoT
BO3/1e BbIMYCKa YXUAKOCTU. OHM HEe NPeANpPUHUMAIOT HUKaKUX KOHKPETHbIX AeUCTBUI B C/lyYae NPeBbilleHus perympyemon umm

_|TemnepaTypbl No Kakoi-nbo NpuYMHe BCAEACTBUE OTKa3a YCTPOWCTBa. JaHHble KOMNOHEHTbI MOTYT MO 3aMpOCy YCTaHaBAMBATLCA B

COeLMHUTENbHYIO KOPOBKY HarpeBaTena U B KapmaH, KOTOpPbIN 06bIYHO NpeayCcMaTPMBAETCA No4, YCTaHOBKY TEPMOMNaTPOHOB.
Mpu Mcnonb3osaHMK B 6bITy, HANPMMEP B HAKOMUTE/IbHBIX BOAOHArpeBaTeNsnx, TepMocTaT 06bIYHO HAaCTPaMBatoT TakUm 06pasom,
yTO6bI TEMNEPATYPa BOAbI BHYTPU pe3epByapa cocTasasna okono 60°C, 4Tobbl yMEHbLUUTb PUCK 06pa30BaHMA M3BECTKOBbIX
OT/IOKEHWI 1 NONYYEHNA OXKOTOB, a TaKxkKe Npu 06paboTke NUTbeBOW BOAbl — YTOObI UCKNIOUYUTD Pa3MHOXKeHWe baKTepuii
(nervoxennst).

[ins 6bITOBbIX BOAOHArpeBaTesieil MakCMMasibHas TeMMepaTypa YCTaBKM He MOKeT npesbiwats 80°C.

TepMoOorpaHnYMUTEesIN C AUCKOBLIMU TEPMOCTATaMM: 3TU YCTPOMCTBA NpeaHa3HauveHbl 417 06HAPYsKEHMA BbICOKOV TemnepaTypbi
WUAKOCTM BHYTPM HarpesaTens.

Mo3aTomy Mx pasmeLLatoT B BEPXHeN YacTu pesepsyapa, rae ManoBeposTHO 0bpa3oBaHMe BO3AYLIHbIX KapMaHOB. WX ycTaHasaunBsatoT
Ha HapY»KHYIO CTEHKY pe3epByapa. B oTBeT Ha yBe/siMyeHme TeMnepaTypbl CTEHKM OHM CpabaTbiBalOT NPU AOCTMKEHWUU 3a4aHHOM
Ha 3aBOJe-U3roToBUTE/E YCTaBKM. MoC/e CHUKEHMA TeMnepaTypbl OHM aBTOMaTUYEeCKM BOCCTaHaB/IMBAIOT MCXOAHOE COCTOAHME
(cbpoc).

Mbl peKoMeHAyeM 3aLMTUTb 3TN TEPMOCTaTbl OT MPOHUKHOBEHUA BHYTPb BOADI C MOMOLLBIO CUIMKOHOBOTO Yex/a MW 3a/IMBKM
3MOKCUAHOM CMOJIOI; laHHbIE PelleHNs TaKKe NO3BONAIOT 3aLMTUTb HAXOAALLMECA MO, HaMNPAXEHNEM KNeMMbl OT Cly4aliHoro
COMPUKOCHOBEHUA C KOMKEM YenoBeka.

B AAHHOM KaTa/iore mMbl OTAaem npegnovyteHne TepmocTtaTtam C Kaﬁe!’lﬂMl/I, NPUNaAHHbIMU K KNeMMaM, 3a CHEeT Yyero AocCTuraeTca
XOpoLas repMeTUHHOCTb.

TepMoOorpaH1YnUTENN C ANCKOBbLIMUY TEPMOCTATaMM C PYYHbIM CHPOCOM: 3TW YCTPOICTBA NpesHasHaueHbl A1 06HapyKeHUs
aHOMaJIbHO BbICOKOI TEMMNEPATYPbI KUAKOCTU BHYTPU HarpesaTens. M03ToMy UX, Kak M MOAENN C aBTOMaTUYeCKUM cbpocom,
pa3meLLatoT B BEPXHel YacTu pe3epByapa, r4e MasoBeposTHO 06pa3oBaHMe BO3AyLIHbIX KApMaHOB. WX ycTaHaB/IMBAIOT Ha
Hapy»HYI0 CTeHKy pe3epByapa. OHU cpabaTblBalOT MO AOCTUKEHWUM 3apaHee 3a4aHHOM YCTaBKM B OTBET Ha HEOBbIYHO BbICOKMIA
POCT TEMNEPATYPbI, KOTOPbIN HABNOAAETCA NPU YMEHBLIEHUMN PACXOAA UM NPEKPALLEHMMN NOAAYM KUAKOCTH, A TaKKe B Cyvae
OTKasa perynaTopa Temnepatypbl. Kak npaBuio, nx nepekntoyaTeny ABAAIOTCA OAHOMONOCHBIMU, OLHAKO BCTPEYAOTCA UCMONHEHNA
¢ 2 1 3 nontocamu. Mocne cpabaTtbiBaHUA MOXKHO NMPOU3BECTM CHPOC YCTPOIMCTBA, HAKaB KHOMKY, PACMONOKEHHYIO MEXAY ABYMA
3N1IEKTPUYECKUMM KeMMamU. [lOCTyN K 3TOM KHOMKe JO/KEH ObITb OrpaHUYEH, MOCKOIbKY CYLLECTBYET ONACHOCTb MPUKOCHOBEHUA
nanbLamu K KNemmam nog, HanpsxxeHnem. Mbl peKomeHayem 3aluUTUTb 3TU TEPMOCTaTbl OT MPOHUKHOBEHUA BHYTPb BOAbI C
MOMOLLBIO CUMKOHOBOTO Yex/1a MAW 3a/IMBKM IMOKCUAHOM CMOJION; AaHHbIe PeLlleHNs TaKKe NO3BONAIOT 3aLLUTUTL HaxoAALLMecs
noA, HanpAKEHNEM KIEMMbI OT C/Iy4aiHOrO CONMPUKOCHOBEHMSA C KOXKel yenoBeKa. PazpaboTaHHble HAMM CUTIMKOHOBbBIE YeX/bl
NO3BONAIOT OCYLLECTBAATL CBPOC, HE CHUMARA Yexo.

B JaHHOM KaTasiore Mbl OTA3eM NpeAnoyYTeHue TepMocTaTam ¢ Kabensamu, NpUnasHHbIMU K KIeMMam, 3a CHeT Yero AoCTUraeTcs
XOpoLas repMeTUYHOCTb.

- TepMmOOrpaHMYmTENN C TEPMONATPOHAMMU U KaNWUANAPHBIMW TEPMOCTaTaMu: 3TU yCTpOVICTBa npeaHasHa4vyeHbl 4nAa 06Hapy)'KeHVIFI

aHOMasIbHO BbICOKOW TemnepaTypbl UAKOCTU BHYTPU HarpesaTess. [103TOMy MX pa3meLLatoT B BEPXHEN YacTu pe3epByapa, rae
MasioBepoATHO 06Pa30BaHMeE BO3AYLUHbIX KAPMAHOB. VX AaTUMK AOKEH BbITb YCTAHOB/IEH B CNELMabHbIA KapMaH. DNeKTPUYECcKuit
KOPMYC MOXXET YCTaHABNMBATLCA B COEAMHUTE/NbHYIO KOPOBKY. [I1A 3TUX YCTPOICTB NPeAYyCMOTPEH UCKNIOUUTENBHO PYYHOM

cbpoc. B cnyyae oTkasa OHM NPUHMMAIOT 6e30MacHOe COCTOAHME; 3TO 3HAUWT, YTO OHU CPabaTbIBAIOT, EC/M NATPOH WU KanUANAP
NPOTEKAIOT UK NoBpeKAeHbl. OHM cpabaTbiBatOT MO AOCTUXKEHUM 3apaHee 3a4aHHOM YCTaBKM B OTBET Ha HEOBbIYHO BbICOKMIA poCT
TemnepaTypbl, KOTOPbI HabAOAAETCA NPU YMEHbLIEHUM PAcXofa UN NpeKpaLleHnn NoAauM XKUAKOCTH, @ TaKKe B Cly4ae OTKasa
perynsTopa Temnepatypbl.

O6bIYHO 3T YCTPOMCTBA HE BXOAAT B KOMM/IEKT NOCTaBKU HarpeBsaTesiel, ONMCbIBaeMbIX B 3TOM KaTasiore, 04HaKo MoryT
yCTaHaB/MBATLCA MO 3aMpocy.

Tennosble BbikAtoyaTenu (TCO): 3TM yCTPOICTBA CAYXKAT 417 OTKNIOUEHWA NUTAHWA HarpeBaTeNbHOrO 31eMEHTa NpY 0BHapyKeHUK
paboTbl BCyxXytO.

O6bIYHO VX YCTAHABAMBAIOT B KAPMaH PALOM C Tpy64YaTbiM HarpeBaTesibHbIM 3/IEMEHTOM, KOTOPbIV MePBbIM BbICTYMUT U3 }KUAKOCTU
B C/ly4ae NpeKpaLleHns nogauu.

Kpome Toro, oHu MOryT pasmelLaTtbCca B XON04HOW 30He Tpy6YaToro HarpeBaTeNbHOro aieMeHTa B 060/104Ke. Bpems oTkAMKa 4is
3TUX YCTPOWCTB AO/KHO BbITb JOCTATOUHO Maso, YTOObI MO3BONUTL OTKNIOUUTL MUTAHWE A0 Ha4yana BO3ropaHUs.

[lnsA 3TUX yCTPOICTB He NpeAycMOTPeEH cbpoc; B cnyyae cpabaTbiBaHWUA X HEOBXOAMMO 3aMeHUTb.

YcTaHOBKa TaKoro TenioBOro BblKAoYaTens agnsercs 06s3atesibHOM cornacHo TpeboBaHUAM HEKOTOPbIX CTaHAAPTOB MO
obecneyeHnto 6€30nacHOCTM 6bITOBOM TEXHUKK, Hanpumep EN60335-2-xx.

MpumeyaHme KacaTeNibHO TEPMOCTATOB C Py4HbIM C6POCOM U NAABKUX TENIOBbIX BbiKAlOYaTene

JaHHble yCTPOMCTBa OnMcaHbl B CTaHZ4ApTax no obecneyeHuto 6e3onacHoOCcTH, 06bI4HO B cepum EN60335-2-XX, KoTopbiMmu
CUCTEMHbI MHTErpaTop AOXKEH PYKOBOACTBOBATLCA C YYETOM CTOALLMX NEPES HAM 33434 U YCN0BUI SKcnayaTaumn. Hanpumep,
ctaHaapT EN 60335-2-21 (oTHOCALMIACA K HAKONMUTE/IbHbIM BOAOHArpeBaTeNaM) yTBepKAaeT cneaytollee B § 24. 101. Tennosble
BbIK/ItOYaTENIN AONKHbI ObITb 6€3 camoBo3BpaTa. OHM AOMKHBbI UMETb MEXaHW3M BbIK/IOYEHWUA CO CBOBOAHbIM pacLenieHnem uam
6bITb PACMONOXKEHbI TaK, YTOBbI UX MOXKHO ObIN0 Bbl NEPE3aNYCTUTL TONIbKO NOC/E YAANEHUS HECHEMHOW KPbILKM.

B TOM e cTaHZapTe cKasaHo B § 24. 102: TemnepaTtypa cpabaTtbiBaHWA TENNOBOTO BbIK/OUYATENA 3aKPbITOFO BOAOHArpesaTens
[OMKHa obecneynBaTb TemnepaTtypy Boabl He 6osiee 99°C, MK TENIOBOM BbIK/IOYATENb AO/IKEH CPabaTbiBaThb A0 TOrO, KaK ero
TemnepaTypa npesblcut 110°C.

www.ultimheat.com j Cat23-2-2-63




TexHnyeckaa nHpopmauumsa

I-2 laTyMKM TemnepaTypbl

PacnonokeHue AaTUMKOB TemnepaTypbl

HarpesaTenu }XunaKoCTM MOryT OCHALLATLCA AAaTYMKaMU TemnepaTypbl. OBbIYHO 3TV YCTPOICTBA HE BXOAAT B KOMMJIEKT NOCTaBKM
HarpesaTefiei, 04HaKO MOryT YCTaHaBAMBATLCA MO 3aMpocy.

B 3aBMCMMOCTM OT TMNa AaTYMKa TeMNepaTypbl U XapaKTepa ero NPUMeHeHUA AMaMETP M PaAcro/IoKeHME KapmMaHa Tepmonapbl
MOTYT OT/INYATbCA.

JaTunK MOMKET UCNOb30BATLCA B CNEAYIOWMNX LEeNax:

- AN USMEPEHUA TeEMMepPaTypPbl XOIO4HOM KUAKOCTU Ha BMYCKE, B 3TOM C/y4ae AaTYMK YCTAHABAMBAIOT PALOM C BMYCKHbIM
buTUHrOM;

- AN USMEPEHUA TeMNepaTypbl ropAYEn XKULKOCTU Ha BbIMyCKe, B 3TOM C/ly4ae AAaTYMK YCTaHABAMBAIOT PALOM C BbIMYCKHbIM
OUTUHTOM.

HeKoTopble 3N1EeKTPOHHbIE CPeACTBaA YNpaBieHUa U3MePAIOT 06a BUAA TeMMepaTypbl 415 pacieTa MIHOBEHHOW MOLLHOCTH (418
3TOro OAHOBPEMEHHO M3MEPAIOT PACXOL KNAKOCTH). Mbl NpeasycmMoTpen AONOAHUTE bHbIE LWTYLEPbl C KAPMaHaMK TepMonapbl
NoJ, YCTaHOBKY AaTYMKOB, MpeAHa3HaYeHHble A1 MOHTA)Ka Ha CYLLEeCTBYIOLWME HarpesaTenu.

Brnpouem, Takoe pelleHUe ABnseTca bonee LOPOrocTOALLMM, YEM YCTaHOBKA KAPMaHOB TEpMONapbl B KOPMYC HarpesaTens BO
Bpems ero cbopKun Ha 3aBOAEe-U3roTOBUTENE.

I'Ipep,nhoMTeanble MNONOXEeHNA KapMaHOB TepMonapbl AaTYUNKOB TeMmnepaTypbl

7N 7N\

ey v *

KpacHbim LBeTOM noKasaHbl Tpyb4aTble HarpeBaTenbHble 3n1eMeHTbl. CUHUM LBeTOM 0603HaYeHbl KapMaHbl TEpMONapbl NOA YCTAaHOBKY YyBCTBUTE/NIbHOTO

3NeMeHTa faTuMKa Temneparypbl.

-

CpaBHeHMe pa3HbIX TUNOB AaTYMKOB TEMNEPATYPbl B HOpMaibHOM Auana3oHe pabouynx TemnepaTyp HarpesaTenei }KuaKocTen
(mexkay 0 n 120°C).

Oco6eHHOCTU Tepmonapa (J, K, E) Tepmopesuctop (Pt 100, Pt 1000) (OTPME:’:':"":;:& TKC)
B3anmosameHAemocTb Xopowo OTAnYHO VAl oszl?g:sxc?pm:nw -
PacnpocrpaHeHHble AnameTpbl 2—6 mm 4—6 mm 4—6 mm
YYBCTBUTE/IbHbIX 3/IEMEHTOB
[onrospemeHHas
GRS TE TS YaoBneTBOpUTENIbHO Xopowo Mnoxo
ToyHOCTb Mnoxo B ananasoHe 20—100°C XopoLwo uam oTANYHO CpepHe
BocnpoussogumocTb AR YnoBneTBOpPUTENIbHO UK

pe3yNLTaToB Mnoxo B gnanasoHe 20—100°C OTAnYHO XOpOLUO

MpocToTa npeobpasoBaHus
BbIXOA4HOrO CUrHana B CnokHoe npeobpasoBaHue CpegHe MpocTo
3/IeKTPOHHYI0 popmy

CpegnHee vnv 6bictpoe (B Sz T BLepee

Bpems oTkAuKa CpegHee (B 3aBMCMMOCTM OT
3aBWCMMOCTM OT AMAMeTPa)
Anametpa)
JIuHelHOCTb YaoBneTBOpUTENIbHO OTAn4HO Mnoxo
CamoHarpes Het OueHb HU3KUIA AN HU3KUIA BbicoKkui
Pt100: pekomeHayeTca 3-NpoBOAHOE Huskoe (Tonbko
BnuaHue npoBOAHUKOB Ha HyKHbI cneumanbHble nogKIoNeHme, Pt1000: SOCTaTOMHO 2-npoBoaHoe
nsmepeHue KOMMEHCMpPOBaHHbIE MPOBOAA . ;
P P pOBOA 2-NpOBOAHOIO MNOAKIOYEHUA. noaKn4eHue)
Hwu3kasa nnm oyeHb HU3KaA
Hwn3kas B knacce B >
Cronmoctb Hu3kasn NpW YKa3aHHOMW TOYHOCTU U

CpepnHsan B knacce B
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I-3 Pene notoka

15N

)
r
X,

Pesie NOTOKaA: 3TN YCTPOICTBA HACTPOEHbI TAKUM 06PA30M, YTOObI MX KOHTAKT PAa3MbIKa/ICA, KOr4a pacxos, B KOHTYpe onycKaeTca
HU¥KE KPUTUYECKOTO 3HAYEHUA, HAaNpUMep B Caly4ae 6/1I0KMPOBKM UM OTKa3a BHELUHEro LMPKYAALMOHHOIO Hacoca.
Pa3mblKaHWe 3TOro KOHTaKTa OTK/IOYaeT HarpeBaTe/ibHble 31eMeHTbl. JJaHHble YCTPOCTBa Npea/iaratoTca B ABYX Gopmax: C
IONacTblo, KOTOPan YNpaBAfeT MUKPOBbIKAOYATENEM (cMCTEMA TPeBYET YCTaHOBKM YNPYroi NPoKAaAKM MeXay 0NacTbio

W BbIKNIOYATENIEM), UM C IONACTbIO, KOTOPAA YNPaBAAET repPKOHOBbIM BbIK/HOYATENEM C MOMOLLIO MAarHUTa (Yepes CTEHKY,
YCTaHOBKa MPOK/IaZKM He TpebyeTcs).

[aHHble ycTpoicTBa 06bIYHO YCTaHABANBAKOT Ha GUTUHT 3/4” ¢ rHe340M NoA NPOKAAAKY.

XoTA Mbl NponsBoAMM 0ba TMMa pene NoToKa A/1A YCTAHOBKWU B HAarpeBaTev, Mbl OTAAEM NPeArnoyYTeEHME MAarHUTHbIM pesie MOTOKa,
MOCKO/IbKY Y HUX OTCYTCTBYET MEXaHU3M /1 YCTAHOBKM B CTEHKY, 33 CHET Yero yCTpaHAeTcA Hanbonee pacnpoCTpaHeHHbI M
WCTOYHWK YTEYEK MPU CPEAHUX TEMMNEPATYPAX U OTHOCUTE/IbHOTO BbICOKOM [ABAEHUN.

O6bIYHO MOAEIN C MarHUTOM M FePKOHOBbBIM BbIK/tOYaTe/IeM MMEIOT OFpaHUYEHHbI HOMUHA NepeKkatoyeHnsa He bonee ogHOro
amnepa 1 20 BT, Kpome TOro, 3TO peLleHune TpebyeT cnoBoro pene Ansa paboTbl Lenn NUTaHus.

B HeKoTOpbIX MOAENAX CUIOBOE pesie BCTPOEHO B rO/IOBKY AATYMKa M MO3BOAET OCYLLECTBAATb NEPEKIOYEHME BNAOTb A0 16 A
250 B (ogHOMONOCHOE ABYHAMNPaBAEHHOE).

Pene NoToKa He BXOAAT B CTAHAAPTHOE OCHALLEHWE HarpeBaTe e, ONUCbIBAaEMbIX B aHHOM KaTasiore, 04HaKo MOryT BbITb
YCTaHOB/IEHbI C MOMOLLbIO TPOMHMKOB C pese NoToKa, KOTOPbIe MOXKHO BBUHTUTL BO BMYCKHOM QUTUHT Nepes HarpesaTesem (cm.
BCMOMOTraTe/ibHble NpUcnocobieHns B KOHLLE AAaHHOMO KaTasora).

MuHuaTIoOpHOE MarHuTHoe pese NOoToKa

MarHutHoe pene NOToKa Co BCTPOEHHbIM pesie MOWHOCTU

MOHTaXKHbI KOMNIEKT ANA MarHUTHOTO pene NOToKka AnAa
Harpesatensa XUMAKoCTU

MOHTaXHbIi KOMNIEKT ANA MAarHUTHOroO pene NoToka co
BCTPOEHHbIM peJsie MOLWHOCTU, A4NA HarpeBaTena XXUnaxKkoctm
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J — Tennounsonauus

J-1 BcneHeHHble Ten10M301ALMOHHbIE MaTepuanbl

KaK 1 Bce KOMMOHEHTbI HarpeBaTeNbHOro KOHTYpPA, HarpeBaTe/ibHble 31eMEHTbl PaCCEeMBAIOT YaCTb SHEPTUK B NpoLecce
TensoobmeHa c Opr>+<arou.|,e17| cpep,oﬁ. TennounsonAuMA NpU3BaHaA OFPAHMYUTL 3TU NOTEPU, KOTOPbIE BAMAIOT Ha

npon3BoANTENIbHOCTb KOHTYpPA.

BONbLWMHCTBO C/ly4aeB yCTaHOBKM HarpesaTeeil, ONUCbIBaeMbIX B 4aHHOM KaTasiore, B 0CO6EHHOCTM yCTaHaB/IMBaEMbIX
B KOHTYPbl KOHAMUMOHMPOBAHUA BO34YXa, HAK/aAbIBAOT Ha MaTepuasbl LONONAHUTEIbHbIE OTPAaHUYEHNA, NPU3BaHHbIEe
rapaHTMpoBaTb 6e3onacHyto paboTy 1 AONTOBEYHOCTb 060pYA0BaHMA.

B yacTtHOCTH, 3TO:

- [TMBKOCTb, NO3BONAOLLAA MaTepuany U3rnMbaTbcsa B COOTBETCTBMMU ¢ GOPMOI pesepByapa.
- Hu3Kan givtenbHas CKOPOCTb ycaZKku npu Temnepatype Ao 80°C, 33 CYET Yero UCK/IYAETCA PUCK Pa3pblBa U30ALMK BO BPEMS

TEPMOYCaAKM.

- YCTOMYMBOCTb K AeWCTBMIO TeMNepaTypbl, KOTOpas No3BoaseT M3berkaTb CaMOBOCNIAMEHEHMA MaTepuana Npu neperpese B
cnyyae paboTbl BCYXyHo Ha YCTaHOBKaX, OCHALLEHHbIX M1aBKUM TEMI0BbIM NpeaoxpaHuTenem (MCNbITaHWA MOKa3bIBaoT, YTO
OMTeNbHasA YCTOMYMBOCTb K AEMCTBUIO TeMMNepaTypbl 4OMKHA obecneumBaTtbca 40 Temnepatyp sbiwe 105°C).

- MaTepuanbl f0MKHbI 6bITb YCTONYMBDI K AE€NCTBUIO KOHAEHCATA (*KUAKOM BOAbl), 06pa3yroLLEerocs npn MoHTaXe B KOHTYpe
XJ1afareHTa peBepCUBHOrO TEMIOBOTO HACOCa, MOCKO/IbKY €ro MOBEPXHOCTU MOTYT BbITb X0ONI04HBIMM B Tenioe BpemMs roga. (4as
3TOro TpebyeTca MCNONb30BaTb BCNEHEHHbIE 3aKPbITONMOPUCTbIE MAaTEPUANbI C L0/l 3aN0NHEHHbIX BOAOW Nop MmeHee 7%.)

- CopepkaHue akTUBHOro xaopa meHee 10 YHM BO M3berkaHWe pa3BUTUA KOPPO3MM NOA M30NALMEN HA MOBEPXHOCTM pe3epByapa

N3 HepXKaBeLWEN CTanu.

CywiecTByeT gBa TUna TMBKMX BCMEHEHHbIX 3aKPbITONOPUCTbIX N30NALMOHHbIX MaTepPMaioB, KOTOPble NCMOb3YHOTCA ANA N30aAUNUN

HarpesaTefiei 1 yA0BAETBOPAOT NPUBEAEHHbIM Bbllle TPeboBaHMAM: BCMEHEHHbI MaTepuan Ha OCHOBe ByTagMeH-HUTPUIbHOTO
KayyyKa 1 MBX 1 BCNeHEeHHbI 3STUEH-NPONUIEHOBbIN KayyyK.
O6a BCneHeHHbIX MAaTePMANa OT/IMYAIOTCA TMOKOCTbIO, MMEIOT 3aKPbITbie MOPbI U XapPaKTEPU3YHOTCSA BbICOKOMN YCTOMYMBOCTbIO K

[AencTButo Temnepatypbl.

CyLiectByeT MHOXECTBO APYIMX TUMOB BCMEHEHHbIX 3aKPbITOMOPUCTbIX MaTEPUANOB, HO HEKOTOPbIE U3 HUX HE OT/IMYAOTCA
rMbKocTbio (PeHobl, NoNMM3oUMaHYPaT, NONNYPETaH) UAK He 061afatoT LOCTAaTOYHOM YCTOMYMBOCTbIO K AEMCTBUIO TEMNEPATYPbI
(HeonpeH, nonuctupon, noanatuner). pyrve o61agatoT NPEBOCXOAHBIMU TEPMUYECKMMM XapaKTePUCTUKAMM, OLAHAKO UX
CTOMMOCTb He MO3BOJIAIET UCMO/Ib30BATb UX A/1A TaKMX 3334 (CUIMKOHOBbIE BCMEHEeHHble maTepuansl, oT —70 go +200°C,
BCMEeHeHHbI BUTOH, oT —25 o +200°C).

J-2 CpaBHeHMEe OCHOBHbIX TEXHUYECKUX XapaKTePUCTUK 060MX BCNEHEHHbIX MaTepuanos

BcneHeHHbI maTtepuran Ha ocHoBe 6yTagneH-HUTPUNBHOTO
KayuyKa u MNBX

BbicoKoTeMMepaTypHbIii BCEHEHHDII 3TUEH-
NPONUIEHOBBIN KayuyK

TennonposogHocTb npu 50°C cornacHo
EN 12667 nnm EN ISO 8497 (Bt/m-K)

<0,043

0,038—0,042

MnotHocTb (Kr/m3)

55—095 (cpepHsan 75)

60—120 (cpepHsas 100)

[Auana3oH paboueii Temnepatypbi (°C)

o1 -40 go +105°C(oT -40 no +220°F)

BbicokoTemnepaTypHble cmecu: ot =50 o +125°C
(o7 =58 o +260°F)
Cmecu ana cTaHgapTHOM TemnepaTypsbl: oT —50 go +90°C
(ot -58 oo +194°F)

TMpeaenbl 3naCTMUHOCTM NPU HU3KUX
Temneparypax

CoxpaHseT rubKocTb BrioTb A0 —30°C (-20°F)

CoxpaHseT rmbKocTb Br/IoTb A0 —55°C (-70°F)

YcaziKa npy NOBbILLEHHbIX TEMMEepaTypax

< 6%, 7 aHent npy 105°C (220°F)

< 6%, 7 gHel npy 105°C (220°F)

Knacc orHecToiKocT1 HeBCneHeHHOro
cbipbeBoro marepuana (UL94)

UL94-HF1

UL94-HBF

EBpONeicKkuiA Knacc OrHeCToMKOCTM COMacHO
MOKapHOI KNaccMdUKaLMm CTPOUTENbHBIX
WU3AeNUIA U CTPOUTENbHBIX KOHCTPYKLUI
(OAunpektusa EC 89/106/EEC)
EN13501-1 (AuperTtusa EC 89/106/EEC)

Knacc E = roptoyee BeLLecTBo

Knacc E = roptoyee BelLLecTBo

MpoyHoCcTb Ha pa3pbis (KMa)

>345

=400

CreneHb BogonoroweHus (%)

<7%

<5%

YCTOMUMBOCTD K AEICTBUIO BOADI

Matepuan ABNAETCA YCTOMUMBbIM K AEICTBUIO BNArv U
OT/INYAETCA NPEBOCXOAHOMN YCTOMUMBOCTBIO K AENCTBUIO BOAbI.
He pekomeHayeTca NpUMeHATb Ha HarpesaTensx, rae byaer
KanaTb BOAa, MOCKO/IbKY A/IUTE/IbHOE BO3AENCTBIE BOAb!
npuBeaeT K NPOHUKHOBEHMIO BOAbI B CTPYKTYPY 3aKPbITbIX
nop 1 Ux NoceayoLLeMy paspyLLEHUIO, U3-3a Yero
TenJ0NpPOBOAHbIE CBOMCTBA MaTepuasa yxyaLwarcs.

Matepuan ABnAeTCA YCTOMUMBbIM K AEUCTBUIO BNarv u
OT/INYAETCA NPEBOCXOAHOMN YCTOMUMBOCTBIO K AEMCTBUIO BOAbI.
He pekomeHayeTcA NpUMeHATb Ha HarpesaTtensx, rae byaer
KanaTb BOZa, NOCKO/IbKY [/IMTe/IbHOE BO3AeNCTBUE BOAbI
NpVBEAET K NPOHUKHOBEHWIO BOAbI B CTPYKTYPY 3aKPbITbIX
Nop 1 UX Noc/eaytoLLemMy paspyLUeHuio, U3-3a Yero
Tena0npoBOAHbIEe CBOMCTBA MaTepuana yxXyaLaTca.

YcTOIMUMBOCTD K AeiicTBUIO
yNbTpapUONETOBbIX Nyyeit

YcTolumB K aenctsuto ynstpaduroneta

OTnyaeTcs 60/bLUel YCTOMYMBOCTBIO K AEICTBUIO
ynbTpaduoneTa, Hem BCNEHEHHDbI MaTepUan Ha OCHoBe
byTagmMeH-HUTPUNBHOTO KaydyKa v MNBX.

Hauano passutua kopposum

CopepaHue xnopa < 10 4Hm
MpK UCNO/Ib30BAHMM C aYCTEHUTHBIMM HEPYKABEIOLLMMU
CTansMM NpU NOCTOAHHOM TemnepaType cBbiwe 80°C
(180°F) BO B/1@*KHbIX YCNOBUAX PEKOMEH/YETCA 3aLUUTUTD
NMOBEPXHOCTM U3 HEPKABEIOLLEH CTa YCTOMUMBbIM K
KOPPO31K NOKPbITUEM.

CopepraHue xnopa < 10 YHm
MpK MCNOb30BAHMM C aYCTEHUTHBIMM HEPYKABEIOLLMMU
CTaN MM NPU NOCTOAHHOM TemnepaType cBbiwe 80°C
(180°F) BO B/1a*KHbIX YCNOBUAX PEKOMEHYETCA 3aLLUUTUTL
NOBEPXHOCTM 13 HEPKABEIOLLEN CTaIv YCTOMUMBbIM K
KOPPO3WM MOKPbITUEM.

CoortseTcTaue Tpe6oBaHUAM MO 3aLuTe
OKpY»KaloLLeil cpeapl

He copepuT xnopdTopyrnepoaos, Hynesoe
030HOpa3pyLatoLLee aelictBue. COOTBETCTBYET Tpe6oBaHUAM
RoHS.

He cogep:kuT x10pdTOPYINEPOAOB, HyNeBOe
030HOpa3pyLuatoLLee aeicteue. COOTBETCTBYET TPEGOBAHMAM
RoHS.
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TexHnyeckaa nHpopmauumsa

J-3 MNoBepxXHOCTHAA 3aLMTA BCNEHEHHbIX TeN/I0U301ALMOHHbIX MaTepuanos

[aHHaA 3awwmTa, KoTopaa MOXeT AONOSHUTENbHO YCTaHAB/IMBATLCA HA YCTPOMCTBA, UMEET KEMKYI0 MOA/IOXKKY U HaK1enBaeTca Ha rMaakKyto
NOBEPXHOCTb BCMEHEHHOTO M30/1ALMOHHOrO MaTepunana. OHa npeacTaBaseT coboit cTekN0TKaHb TonwmHolM 0,1 Mm, Ha KOTOPYHO HaHeceHa
a/IlOMUHMEBAA MIEHKA TONWNHON 7 MKM.

ITa 3almMTa obecneymBaeT cieaytolme NpenmyLLecTsa (B8 nopaaKe BaXKHOCTU NPUMEHEHUSA):

- Xopoluas ycToMYMBOCTb K AEMCTBUIO TEMNEPATYPbI, 3aMeA/A0LLaA PacnpoCTPaHEHUE OrHA (MPOTUBOMOXKaPHbIN 6apbep).

- Bapbep, NpeaoTBpaLLAOLLMIA NOCTYNIEHNE BO34YXA U OrPaHUUYMBAIOLLUIA NPUTOK KMCNOPOAA BO BPeMA FOPEHMA, 3a CHET Yero CHUXKaeTcs
CKOPOCTb BOCM/IAMEHEHMUSA.

- MexaHun4yecKas 3allumTa OT pPa3pbiBOB NPW TEPMUYECKOW YCafKe BCMEeHEHHOro maTepuana.

- 3aLWmMTa OT NPOHWKHOBEHUA XKMAKON BOAbI (TONBKO Kanu).

- MexaHun4yeckas 3alimMTa OT pa3pbiBOB BO BPEMA MOHTaXa U TPAHCMOPTUPOBKMU.

- 3alnTa OT NPOHUKHOBEHWNA BOAAHbIX NApOB.

- YnyyweHHaa Tennom3onauma.

YCTOMYMBOCTb CTEKIOBOIOKHA K AeWcTBUIO TemnepaTypbl: 550°C

AntoMUHMEBASA NIEHKA BblaeprKmBaeT Temnepatypy go 120°C (noctosiHHoe aelicteue), 140°C (B Te4eHWe 0AHOTO Yaca).

MaKcumanbHan Temnepatypa aaresmsHoro cios: 150°C (noctosHHoe aeictame).

Huke npuBeaeHo cpaBHeHWE BpeMeHW BOCM/IaMEHEHNA BCMEHEHHbIX MaTePUaoB, 3aLLMLLEHHbIX U He 3aLLMLLEHHbIX NJeHKOoW (0AnHaKoBble
YCN0BUA UCMbITaHUA).

J-4 MpoOTOKONbI UCNbITAHUA KPUTUYECKUX XaPaKTEPUCTUK BCNEHEHHbIX U30NALMUOHHbIX
MmaTtepuanos, npumeHAemblX B HarpeBaTenax

Y106b1 3GPEKTUBHO OXapaKTEPU30BaTb NOBEAEHME BCMIEHEHHbIX U30/IALLMOHHBIX MAaTePUAsOB, MPUMEHSAEMbIX B HAarpeBaTesIAX, Mbl MPOBE/N UCTbITaHWA,
BK/ItOYaA UCTIbITaHWE HA FTOPHOYECTb, C YYETOM XapPaKTEPUCTUK TO/ILLMHDI, BOAOTIOMOLLEHWA, YCaZKM NOC/IE POCTa TEMMEPATYPbl U U30/IALLUOHHBIX CBOMACTB.
YBenMyeHne Maccbl Noc/e Norpy<eHrs No3BO/AET NOYYUTb NPEACTABAEHME O NPOLEHTHOM A0/1e HE3AKPbITLIX MOP B MaTepUanax C 3aKpbITbIMM NMOPamu.
MN3meHeHWe pasmepoB CBUAETE/NLCTBYET 06 OMACHOCTU Pa3pbiBa M30AALMMK U NOTEPK et IPHEKTUBHOCTU B XOAe HOPMasIbHOW paboTbl 1 nocie
aHOMa/IbHOTO Harpesa.

B cBA3M C NOCTOAHHbBIM COBEPLUEHCTBOBAHMEM HALLEW NPOAYKLNU, YEPTEXKM, OMUCAHUA, XapPaKTEPUCTUKM, UCTONb3YeMbIe B AAaHHbIX TEXHUYECKUX NMacnopTax, NpefHasHayeHbl
TOJIbKO A/19 03HAKOMJIEHWA U MOTYT BbITb MU3MEHEHbI 63 NpeABapuUTENbHOM KOHCYAbTaL UK

YBesnnmyeHne maccbl B 3aBUCMMOCTU OT TO/ILLMHBI NOC/e 8 AHei NOrpyXKeHUA B BOAy, HOBbIW maTtepuan.
Y —— N3meHeHne maccbl | M3meHeHne macchl nocie | M3meHeHue maccbl | M3meHeHne maccbl nocne
nocne norpyx;eHua norpykenus (nocne 3 4 nocsie NorpysKeHus |  norpyeHua (nocne 3 4
Ton M nocne norpyeHus ( 3 65°C ( 3 120°C
WMHa atepuan {TemnepaTypa nocne 34 norpyeHua npu , nocne 3y norpyeHua npu ,
OKpYRaIOLERICOeAR]) norpy>eHua npu OflHa CTOPOHa 3aluuLleHa norpy>KeHua npu | oAHa CTOpOHa 3aluuLeHa
py: L pea| 65°C) aNtOMUHUEBON NNEHKOM) 120°C) alOMUHWEBOM NNEHKOM)
BcneHeHHbI maTepuan Ha ocHoBe o o o o o
5 6yTagMeH-HUTPUILHOTO KaydyKa u MBX 31,2% 32,6% 31,9% 31,8% 31,1%
BcneHeHHbI matepuan Ha ocHoBe o o o o o
g 6yTafMeH-HUTPUNBHOIO KaydyKa 1 MBX e 2 ESia 2 S
10 ITUNEH-NPONUIEHOBbIN KayuyK 16,8% 17,3% 17,3% 22,8% 17,5%
20 BcneHeHHbIN maTepuan Ha ocHoBe 34,5% 35,4% 33,9% 39,1% 36,1%
6yTaAMeH-HUTPUNBLHOIO KaydyKa 1 MBX
BcneHeHHbI maTepuan Ha ocHoBe o o o o o
5 byTagneH-HUTPUAbHOro Kayvyka u NBX Sz 39,5% 38,2% 36,5% 34,8%
YcaaKa B 3aBUCMMOCTM OT TO/ILUMHDBI Nocsie 8 AHel Norpy)XeHus B BoAy, HOBbIW maTtepuan.
M3meHeHne macchl | M3meHeHne macchbl N3meHeHne maccobl nocne N3meHeHne maccbl | M3meHeHne macchl mocne
nocne norpyxeHua | nocie NorpysKeHua norpykenus (nocne 3 4 nocsie Norpy:keuus |  norpyskeuus (nocne 3 4
TonwwmHa Marepuan (temnepartypa (nocne 34 norpyxeHus npu 65°C, (nocne 34 norpy»exus npu 120°C,
OKpy:KatoLeit norpyeHua npu ofHa CTOPOHa 3aluuLLeHa Nnorpy>KeHua Nnpu | ofHa CTOpOHa 3alumiieHa
cpeapbl) 65°C) aNtOMUHUEBON NNEHKOM) 120°C) aNtOMUHUEBON NNEHKOM)
BcrneHeHHbI maTepuan Ha OcHoBe o o o o o
e 6yTafMeH-HUTPUNBHOTO Kaydyka 1 MBX Do OfelTe ol 0210 ool
BcneHeHHbI MaTepuan Ha ocHoBe o o ® o o
o 6yTafMeH-HUTPUABHOIO KaydyKa 1 MBX 0 O 00 0,29% 027
10 STUNEH-NPONUIEHOBbIN Kay4yK 0,00% 0,00% 0,00% 0,86% 1,14%
20 BcneHeHHbIM maTepuan Ha ocHose 0,00% 0,00% 0,00% 0,00% 0,50%
6yTagMeH-HUTPUAbHOTO Kay4vyka u NBX
BcneHeHHbI MaTepran Ha ocHose o o ® o o
25 byTagMeH-HUTPUAbHOTO Kay4vyka u NBX 0,00% 0007 0:00% 0897 0:49%
Temnepatypa AbIMAEHUA 1 TemNepaTypa BO3ropaHWA B 3aBUCUMOCTM OT TOLLMHBI M30/IALMM NPU CKOPOCTM POCTa Temnepatypbl 10°C/muH.
Bpems, KOTOpoe NPOLLAO € Ha4ana Temnepatypa NoBepXHOCTU MakcvmansbHas Bpema Temnepatypa
TonwwHa Martepwuan MCMbITaHWA [0 MOMEHTA, KOTAQA BCMEHEHHbIN pesepsyapa, Koraa Temnepartypa, Kotopas Havana Havana
M30/ALMOHHBIV MaTepuan Havan AbIMUTLCA. Hayanocb ApIMNeHueE. 6blna AOCTUTHYTA. noxapa noxapa
BcneHeHHbI maTepyan Ha ocHoBe 6yTaaneH- o o Moxap He
g HUTPUNBHOTO Kaydyka v MNBX 22y e SE SHE HauuMHaetca H/n
BcneHeHHbI maTepuan Ha ocHoBe ByTaaneH- o o Moxap He
e HUTPUBHOTO Kay4yKa U MBX + antoMUH1EBasA NaeHKa 2RI I2E 2 BLSE HaumHaetcs H/n
BcneHeHHbI matepyan Ha ocHoBe ByTaaneH- o o Moxap He
w HUTPUNBHOTO Kay4yka u MNBX ZLRTTIOEE 2 B20E HauyMHaertca H/n
10 BcneHeHHbIi MaTepuan Ha ocHoBe byTaaueH- 22 MuH 28 ¢ 220°C 316°C Moxap He H/n
HWUTPUNIBHOTO Kay4yKa v MBX + antoM1HK1eBas naeHKa HauuHaetca
10 STUNEH-MPONUAEHOBBIN KayuyK 25muH 15 ¢ 240°C 318°C MeEp e H/N
HaumHaetca
10 ITUNEH-NPONUAEHOBbIN KayyyK + aNtoMMHUeBas YT 216°C 316°C Moxap He W/
naeHKa HaumHaetca
BcneHeHHbI maTepran Ha ocHose byTaaneH- o o Moxap He
20 HUTPUNBHOTO Kaydyka v MNBX 24MuH39c 233°C 317:C HauuHaetca H/n
BcneHeHHbI maTepyan Ha ocHoBe 6yTaaneH- o o Moxap He
Ay HWUTPUNILHOTO KayuyKa v MBX + antoMuHK1eBas naeHKa ZBNIADE ZEFe ST HauuHaetca H/n
BcneHeHHbI matepuan Ha ocHoBe ByTaaneH- o o Moxap He
2 HUTPWUABLHOTO Kayyyka u MBX ZIMYDE ZEC e HauyMHaertca H/M
BcneHeHHbI matepuan Ha ocHose ByTaaneH- o o Moxap He
2 HUTPUNBHOTO Kay4dyka u MNBX 2T ZEE B EL5E HauyMHaerca H/n
KoHTaKTbI www.ultimheat.com j Cat23-2-2-6




TexHun4yeckaa nHpopmauma &

MageHre TemnepaTypbl B 3aBUCMMOCTM OT BPEMEHU AN1A AnameTpa pesepByapa 125 mm, npu HavanbHoM Temnepatype 65°C,
TemnepaType oKpyxatolen cpeabl 20°C, Kak GyHKLMA OT TONLLMHbI M30A5ALMM (HOBAA M301ALMA C MOKPbITUEM a/FOMUHUPOBAHHOWN
CTEK/NIOTKaHbIO 1 6e3 TaKoro NoKpPbITUA). BcneHeHHble maTepuanbl Ha OCHOBE ByTaaNEH-HUTPUABHOIO KaydyKa 1 MBX 1 Ha ocHoBe
3TUNEH-NPONWUIEHOBOTO KayyyKa AEMOHCTPUPYIOT aHaNoOrMYHble pe3ynbTaThbl.
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B CBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHMEM HaLLEl NPOAYKLNM, YEPTEKM, ONUCAHNA, XapaKTEPUCTUKM, UCMONb3YEMbIE B AaHHbIX TEXHUYECKUX NacrnopTax, npeaHasHaueHbl
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TexHnyeckaa nHpopmauumsa &

K — 3awuTa ot 06pasoBaHmA OTI0KEHUN U HaNeTa
K-1 KOHCTPYKTUBHbIE HOPMbI A8 HEeA0oNYLEHUA 06pPa3oBaHUA OTI0XKEHUM

HecTtkocTb Bogbl

KecTKoCTb BOAbl onpeaenseTca obLLei }KeCTKOCTbio, KOTOpas COOTBETCTBYET HA/IMUMIO B BOAE COMEN KafbLmA U MarHua. Yem
6onblue cogepkaHme KanbLma U MarHma B Boge, TeM bosiee «KeCcTKOM» CYMTAEeTCA Takas Boga. M HaobopoT, BOAA € HU3KUM
CofepKaHNeM CONeN CUMTABTCA «KMATKOM». TakMuMm 06pa3om, Hannumne Kanbums (KapboHaTa Kanbuua) B BOAE ABNAETCA OCHOBHbIM
KpuTepmem, onpeaenaowmm KeCTKOCTb BOAbI.

O6wwasn )ecTkoCTb TH BbiparkaeTcs B rpagycax, Mpu 3TOM KaxKablid rpaayc onpegensatot no popmyne: 1 rpagyc (°f) =4 mr/n
KanbLUMA UAn

2,43 mr/n maruus, nam 10 mr/n kapboHaTa Kanbums.

Boay oueHWBatOT Mo 3HaveHuto TH:

0—6 rpagycoB = 04eHb MArKaa BoAa

6—15 rpagycos = mArkasa soaa

15—30 rpazycoB = yMepeHHO »eCTKadA Boaa

> 30 rpagycos = ¥ecTKkaa Boga

OTnhoXeHusa

[aHHble OTNI0XeHMA, KOTopble B 06LLEM C/lyYae Ha3bIBalOT HAKMMbIO UM U3BECTKOBLIMU OT/IOKEHUAMMU, ABNAIOTCA Pe3ybTaToM
M3MEHEeHMA Nog, AeNCTBMEM TeNNa PACTBOPUMbIX BUKAapOOHATHbIX CONeN, PaCTBOPEHHbIX B BOAE, KOTOPbIe pas/fiaratoTca ¢
06pasoBaHMeEM KapboHaTa Ka/ibLns U HEPACTBOPMMOTro MarHus. Yem Tensiee Boaa, Tem boicTpee npomcxognT GopMUpoBaHue
OT/IOXKEHUN.

CyuiecTByeT ABa BapMaHTa UCMNOAb30BaHUA HarpeBaTenem:

- Ucnonb3oBaHMe B 3aMKHYTOM KOHTYpe: OZHA 1 Ta }Ke XUAKOCTb NOoCNef0BaTeIbHO HarpeBaeTcs (B HarpesaTenie) U oxnaxKaaeTcs
(B 06CcnykmBaemon cucteme). MpUmepom Takoro cLLeHapusa ABNAETCA KOHTYP LEeHTPaSIbHOrO OTOMAEHMA, B KOTOPOM TpybyaTble
HarpeBaTe/ibHble 3/IEMEHTbI O4E€Hb MaJsI0 MOKPbIBAOTCA HAKUMbLO, HECMOTPA Ha BbICOKME TEMMNEPATYPbl, MOCKO/IbKY MOMOAHEHNE
BOZbl HE NMPOU3BOAMUTCA, U 06pPa30BaHMeE OT/IOKEHWUIN NPEKPALLAETCA NOC/e BblAENEHUA B 0CAA0K BCEFO BO3MOXKHOMO KOJIMYECTBA
CaCO3. Hanpumep, HarpeBaTe/ibHbI/i KOHTYP, BMELLAIOLLNA KyBUYeCKMiA MeTp BOAbI C ¥KeCcTKocTbto 15° TH, cMOXKeT BblaenuTh B
ocafoK He 6onee 10 r kapboHaTa KanbLmA.

B Takux cnyyasax TemnepaTypa BOAbl HE ABNAETCA BaXKHbIM MapameTpom.

- Ucnonb3oBaHue B OTKPbITOM KOHTYpe

YacTb MMHEPANoB, CoAEPKALLMXCA B BOAE, OCeAaeT BO BpeMA NMPOXOXKAEHMA Yepes3 HarpesaTe/ibHble 31eMeHTbl. Konnyectso
0Ca/iKa 3aBUCUT OT Pacxoa, *KECTKOCTM BOAbI M TemnepaTypbl. "KecTKOCTb ABAAETCA MECTHbIM MAapaMeTPOM BOZbI, KaK U
OTHOCUTENbHAA A0NA KaNbLMA U MarHWA B NPOLLEHTAX, U NO 3TOM NPUUYNHE Heslb3A CNPOrHO3MPOBaTb MacCy OT/IOKEHUM

WAW NPeACcKa3aTb BO3MOMXHbIVM CPOK aKCMyaTauum Harpesatend. Ob6pasoBaHUE OTNIOKEHUIM HA HArpeBaTe/IbHbIX 3/1EMEHTAX
yXyglaeT Tennonepeaady. Mo mepe pocTa TONLLMHbBI OTNOXKEHWUIN TeNN00bMeH TpybyaToro HarpeBaTeIbHOro 3N1eMeHTa C BOAOM
YMeHbLUAETCA, MO3TOMY BOAA MeHbLUE HarpeBaeTcs, a BHYTPEHHAA TemnepaTypa Tpyb4aToro HarpeBaTeNbHOro 3/1IeMeHTa pacTerT,
NOCKOJIbKY OH HE MOXKET paccesTb Ten0. B pe3ynbtaTe BHYTPEHHAA TeMMNepaTypa BCTPOEHHOW HUXPOMOBOWM TOKOMPOBOAALLEN
HWUTU, MOKPbITOW OKCMAOM MarHus, gocturaet 900°C, nocne Yyero NPoUCXo4uT BbiCTpoe paspyLleHne HAUTU U3-32 XMMUYECKNX
peakuun mexay maTtepuanom HUTU U YacTULLAMK Kefle3a, COAEPMKALLMMUCA B OKCUAE MATHUA.

B TaKux cayvasax NpMMeHeHUs TeMMnepaTypa BOAbl ABNAETCA BaXKHENLIMM MapaMeTPOM, ONpPeAeNsaoLLUM CPOK CYKObl n3aenmns.
MpumeyaHue. Micnonb3oBaHME MarHMEBbIX aHOA0B M TUTAHOBbIX 3/IEKTPOAOB C HA/IOXKEHHBIM TOKOM HE OKa3blBaeT BAUAHWUE HA
06pasoBaHME OT/IOKEHWNA.
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K-2 O6pa3oBaHuKe OTNI0XKEHUI B 3aBUCMMOCTU OT TEMNEpPaTYpb!
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Ha pucyHKe nokasaHa npubansutenbHasa NPOLLEHTHAA 4019 MUHEPaibHbIX CONEN, PACTBOPEHHbBIX B LIMPKYAMPYOLLEN BoAeE,
KOTOpPas BbIAENUTCA B OCAA0K NPU KOHTAKTE C FOPAYMMU CTEHKaMM TpybYaTOro HarpeBaTe/IbHOro 31EMEHTA.

Mo*KHO BMAETb, YTo 061acTb TemnepaTyp 60—65°C ABNAETCA KPUTUYECKM BaXKHOM, MOCKO/IbKY MMEHHO TYT HauMHaeTcs
06pasoBaHME OT/IOKEHNNA.

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
TOJIbKO /19 03HAKOM/IEHUA 1 MOTYT B6bITb M3MEHEHbI 6e3 npeaBapuUTeNbHOM KOHCYIbTal UK
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Halwemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

TexHnyeckaa nHpopmauumsa cg;

L — 3awmTa oT Koppo3uu
L-1 KOHCTpYKTUBHbIE HOPMbI ANA NPeAoTBpaALLEHUA KOPPO3MM METaNNI0B

Kopposusa HeprKaBetoLwmx cranei

Kopposus/oKucaeHme — 310 yxXyALleHWe OCHOBHbIX CBOMCTB MeTa1a BCIEACTBUE XMMUYECKMX PeaKLMiA C OKpY»KatoLueit cpeaoi. B
Hanbonee pacnpoCTPaHEHHOM NMOHUMaHMUN TEPMUHA NOA KOPPO3MEN MOHMMAIOT NOTEPHO META/IZIAMM 3/IEKTPOHOB B XOAEe PeakLum ¢ BOAOM
WU SN1EKTPOSIUTUHECKOW PeaKkLmu.

HecmoTpsa Ha cBoe Ha3BaHMe, HepyKaBetoLLme CTasiv MOryT HbITb NoABEPIKEHbI KOPPO3UK. MNocTaBLMKN He0HPabOoTaHHbIX MaTepuanos
NpefoCTaBAAIOT JIMCTbl TEXHUYECKUX AAHHDIX, [Ae YKa3aHO BAVAHME TEMMepaTypbl B MECTe SKCM/yaTaLMK, a TaKKe NepevmncieHbl )XUAKOCTH
M UX KOHLLEHTPALLMM, KOTOPbIe CM/1aBbl MOTYT BblAePKUBaATb 6e3 popMmmpoBaHUa KOppo3nn. OLHAKO 3TN TEXHUYECKME CBEAEHUA KacatoTcA
HeobpaboTaHHbIX MaTepPMaNOB, KOTOPble He NoABepraancb 0bpaboTKe pesaHnem Uan Tepmmyeckor 06paboTKe 1 He BblNKn 3arpsA3HEHbI B
npouecce TpaHchOpMaL UK.

B npovecce n3rotosneHusa nsgenus HeobpaboTaHHbIe HEPMKABEIOLLME CTa/IM NPOXOAAT pAg, TpaHchopmaLmit. UMeHHO U3MeHeHws,
npousolueaLive B Xoae 3TUX TpaHchopmaLmin, UMetoT Hanboee BaxKHOe 3HaYeHME U ONpPeaenAtoT YC/I0BUA Havala pa3BUTUA KOPPO3UK, a
He MapKa MCMosib3yeMoro matepuana.

Kopposus — 310 meaneHHbIN NpoLLecc, KOTOPbI PeAKO BbIABASAIOT 10 MOMEHTA OTIPY3KM MPOAYKLIMK U 06bIYHO HEe OBHAPYKMBAOT BO
Bpema NprYemOYHbIX UCNbITaHWI NPOAYKLUMKN 1 cOopKM 060pyA0BaHMA MHTErpaTopom. OAHAKO OHa MOMET NPUYUHUTL 3HAYUTE/IbHbIN
yuiepb B KpaTKO- M CPEAHECPOYHOM NEPUOAE M3-3a YTEeYEK, 06Pa30BaBLUMXCA NOC/IE MOHTaXa.

HepkaBetoLme CTaiM — 3TO CEMENCTBO IErMPOBAHHbIX CTanel, cogepKallee He meHee 10,5% xpoma. Mpu KOHTaKTe C KUCI0POAOM XPOM
0b6pasyeT ecTecTBEHHbI 6apbep 13 OKCUAA XPOMa, KOTOPbIM Ha3bIBAOT «NAaCCUBHOM NIEHKOMY. 3Ta HEBUAMMAA U XMMUYECKM MHEPTHaA
N/IEHKA TOLLMHOW BCEFO HECKO/IbKO MMKPOH CMOCOBHA K CaMOBOCCTaHOB/IEHMIO. YTOObI COXPAaHUTL CMOCOBHOCTbL HEPKABEIOLLEN CTaNN

K CaMOCTOATE/IbHOMY BOCCTAHOB/IEHMIO 3aLLUTHOW NIEHKM, HEOBXOAMMO NOC/e 3aBepLLIEHUA NPOLLECcCa U3roTOB/IEHWUA NPOU3BECTU
crneumanbHyto 06paboTKy rotoBoro nsaenus. Takaa 06paboTka Ha3blBaeTCA «naccusaLmen».

BblgenaioT AeBATb OTAE/bHbIX TUMOB KOPPO3UMM, KOTOPblE MOTYT Pa3BUBATLCA HA HEPXKaBeIoLEe CTanu.

1. LLleneBas Koppo3us

370 pacnpocTpaHeHHas NPobaema A1 HEPHKABEIOLLMX CTaeN, UCMOb3YEMbIX B MOPCKMX KOHCTPYKLMAX, CBA3AHHAsA C HU3KUM pH coneHom
BOZAbI. X10pWbl TOYEYHO Pa3PyLLAOT MACCUBUPOBAHHYIO MOBEPXHOCTb, @ MOPCKAA BOAA C HU3KMM pH aTaKyeT HesaluLeHHbI meTann. Us-
3a HefloCTaTKa Kncaopoaa A/1a NOBTOPHOW NaccMBaLmMm KOPPO3UA NPOAO/XKAET pa3BMBaATbCA. TaKoW TUM KOPPO3MK Haubonee xapakTepeH
ONA WeNein ¢ HU3KMM COAEePKaHMEM KMCNOPOoAa, HAanprMep B 3a30pe MexKAay 2 AeTaAMM.

2. MUTTUHroBas KOPPOo3uA (CM. TaKKe ra/ibBaHUYECKas Koppo3us)

HebonblLoi yHacTOK NOBEPXHOCTU HEPXKaBEILLLEW CTalM, HA KOTOPOM OKa3asacb HapyLlleHa NAacCMBHAA NIEHKA, CTAHOBUTCA aHOAOM,

B TO BPeMs KaK NacCMBMPOBaHHAA YaCTb OCTAETCA KAaTOAOM, BC/IEACTBME YEro PAa3BMBAETCA MUTTUHIOBAA KOPPO3UA. [101I0XKUTb Havaio
NMUTTUHIOBOWM KOPPO3MM MOTYT YacTuULLbl CTa/IM WU Kefle3a, BHeAPMBLUMECS B MOBEPXHOCTb B MPOLLECCe U3rOTOBIEHUS.

3. Me:k3epeHHasa Koppo3us.

lNpw BbICOKOM TemnepaType, HaNpMMep Npu HarpeBse, CBA3aHHOM C [yroBOV CBapKOW BOIbPAaMOBbIM 3/1EKTPOAOM B MUHEPTHOM rase,
YINepog, CBA3bIBAETCA C XPOMOM M 06pasyeT Kapbua Xpoma, 1LLas TakMm 06pasom cocesH1e yHacTKM XpoMa, HE0BXO0AMMOro A1 3aLLmThI
OT KOPPO3UMK.

4. Koppo31oHHOe pacTpecKuBaHue Nog BO34eUCTBUEM XI0PUA0B

Xnopuapl, BEPOATHO, ABNAOTCA CamMbliM HONbLUMM BParom HepyKasetoLLen cTanu. B 60nbLIMHCTBE cpes coaeprKaHue 3TuX BeLLecTs
HaCTO/IbKO Masio, YTO UX BO3AENCTBME Ha HEPXKABEIOLLYIO CTaslb ABAAETCA MUHUMAbHbIM. OHaKo B 0CO60 TAXKE/bIX YCA0BUAX, HANPUMEp B
nnaBaTesibHbIX 6acceiHax, NocNeaCcTBUA MOTYT ObITb O4EHb CEPbE3HBIMU U MOTEHLMANBHO OMACHBIMM.

5. lanbBaHM4yecKkasa Koppo3usa

Ecnv nomecTtuTb 2 pa3HOPOAHbIX MeTaNa B SNEKTPONUT, 06pa3yeTca sNeKTPUYECKMI TOK. ITOT TOK HampaB/eH OT MeTa/lsla-aHoAa K
MeTasNly-KaTody Y B NpoLiecce MeAIeHHO YHOCUT MaTeEpUan MeTanna-aHoga. MopcKasa Boga NpeacTaBafeT cobol XOpoLmii SNEKTPONT,
NMO3TOMY B MOPCKMX YC/TIOBUAX rasibBaHNYECKan KOpPOo3uA ABAAETCA PAacnpoCTPaHEHHOW NPobiemoN.

6. Koppo3sus nog usonauuen.

XOTA Hapy*KHaA CTEeHKa HarpesaTesA 06bIYHO HE KOHTAKTUPYET HANPAMYHO C Y KUAKOCTbIO, NPOXOAALLEN Yepes HarpeBaTeslb, 3Ta

CTEHKa 06bIYHO NMOKPbITa TEMIOU30ALMOHHBIM MaTepuanomM. Takasa TENIOU30NALUA MOMKET CTaTb MPUUMHON KOPPO3UM, BbI3BAHHOM
NPOHUKHOBEHWEM CKBO3b M30/1ALMOHHBIN MaTepuan KOHAEHCUPOBAHHOW BOAbI C OAHOBPEMEHHbIM BblAENEHUEM U3 HEro X10pua0B. Takol
TUMN KOPPO3MKN MOXKET Pa3BMBATLCA MPU HOPMA/IbHOM SKCM/yaTaLyMmM HarpeBaTens, B YaCTHOCTU B CUCTEMAX KOHAULMOHMPOBAHMA BO34yXa, B
KOTOPbIX NPeaycMOTPEHbI Nepuoabl OXNAXKAEHUS.

7. U3bupartenbHaa Koppo3usa

*KupgKocTn yHoCAT MeTan B npouecce AeMOHU3aLMM UAn eMnHepanmsaumnn. JaHHbI TN KOPPO3MKW HUKOTAA He BCTPEYaEeTCA B
CTaHAAPTHbIX CAYYaAX NPUMEHEHWA HarpeBaTeNel, ONUCbIBAEMbIX B STOM KaTasiore.

8. Dpo3MOHHaA Koppo3ua

Kopposus fgaHHoro Tmna o6pasyeTcs, eci CKOPOCTHOW MOTOK KUAKOCTU € abpasnBHbBIMM YacTULL@MMN YANAET MACCUBHYHO NAEHKY C
HepyKaBeroLLen cTann. HepskasetoLme cTaam MoryT paboTtaTb C BbICOKMMU CKOPOCTAMM NMOTOKA, BN/IOTh 40 40 m/c, 6e3 paspyLieHus
MOBEPXHOCTHOM n/ieHKK. Mpu paboTe ¢ HeobpaboTaHHOM BOAOI PEKOMEHAYETCA UCMO/Ib30BaTh CKOPOCTb MOTOKa 6onee 1 m/c, a Ana YncToi
Boapbl — 6onee 0,6 m/c Bo n3bexkaHne 06pa3oBaHNA OTIOKEHUIA.

[JaHHbI TN KOPPO3MM HUKOTAA HE BCTPEYAETCA B CTaHAAPTHbIX CAYYaAX NPUMEHEHWA HarpeBaTeiel, ONMCbIBaeMbIX B STOM KaTasiore.

9. O6uian Koppo3usa

Koppo3us faHHOro TMna BO3HMKAET B Cy4ae O6LLEro pa3pyLUEHWUA MACCUBHOM NIEHKU. Bcs NOBEPXHOCTb METaN/Ia BbIMAAWT Kak mopucTas
rybka. Takas KOppo3ua pa3BUBaAETCA BCIEACTBUE KOHTAKTA C raJiofeHaMu B BbICOKOM KOHLEHTpaLun (Hanpumep, ¢ $Topom, X10pom,
6poMOoMm). ITU BELLLECTBA MPOHWUKAIOT B MACCUMBHYHO MJIEHKY HA MOBEPXHOCTU HEPYKABEIOLLLEN CTa/IM U 3aMyCKaoT MPOLECcC KOppPo3nuu. [aHHbI
TUMN KOPPO3MKM HUKOFAA He BCTPeYaeTCA B CTaHAAPTHbIX C/Iy4aax MPUMEHEHUA HarpeBaTesiel, ONMUCbIBAEMbIX B 3TOM KaTasiore.

Haw npouecc n3rotosaeHunsa 6ol NOAHOCTLIO NPOAHAIN3UPOBAH U CNPOEKTUPOBAH TakUM 06pa3om, YTOObl HUKAKOWM 3Tan U3rOTOBIEHUA U
COOPKM HE M3MEHA/ XaPaKTEPUCTUKM KOPPO3MOHHOM CTOMKOCTU HeobpaboTaHHOTO MmaTepurana.

Bonee Toro, nocsie NoAHOro 3aBepLueHns COOPKM U Nepes NOAKAOYEHNEM INEKTPUYECKUX COEAMHEHUI BCe HarpeBaTeNn NoaBepratoTca
naccusaLyu, NPOMbIBKE AeVOHU3MPOBAHHOM BOAOW 1 CYLUKE C Lenbto yAaUTb Ntobble cnesbl BO3MOXKHOMO HEBUAMMOTO 3arpA3HeHUs.
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L-2 MeX3epeHHaa Koppo3ua

MerK3epeHHas Koppo3usa — 370 popma KOppo3uu, rae rpaHuLbl 3epeH (Kpuctanios) matepuana 6onee nogBepKeHbl KOPPO3nK,
Yem UX BHYTPEHHSAA YacTb.

MesK3epeHHan Koppo3usa B HepXKaBELWMX CTaNsAX ABAAETCA pe3y/ibTaToM BblaeneHus Kapbuaos xpoma (Cr23C6, Cr7C3),
KOTOpOe NPoucxXoauT Npu onpeaeneHHon Tepmuyeckoit obpaboTtke (Temnepatypbl 600—700°C), Hanpumep Npu AyroBown

cBapKe Bo/bGPaMOBbIM 3N1EKTPOAOM B MHEPTHOM Fa3e UK NpY BbICOKOTEMNEPATYPHOW Naiike. Takme Kapbuabl, cogep:aHve
XPOMa B KOTOPbIX O4YEHb BbICOKO (95%), IOKaNbHO 06efHAT MaTpuULy XpoMa. B pesynbTaTte cogeprkaHue Xpoma B matepuane
MOMKET ONyCTUTLCA HUKe YPoBHA 10,5% — MUHMMANbHOTO CoAeprKaHMA XPOMa, HeobXxoaMMoro a/1a 06pa3oBaHMA NACCUBHOTO
€104 Ha NOBEPXHOCTU HeprKaBetoLLei cTann. Takum 06pa3om, B OKPECTHOCTAX YacTUL, Kapbuaa HeprKaBeroLan CTanb TepaeT
YCTOMYMBOCTb K AENCTBUIO KOPPO3UK. TaKME YYaCTKM, KOTOPbIe 0ObIYHO pacnonaratoTcsa B Npesenax HeCKONbKUX MUAIMMETPOB C
KaK40M CTOPOHbI CBApPHOTO LWBA, BbIMOJIHEHHOTO AYrOBOWM CBAPKOM BO/IbPPaMOBbIM 3/1EKTPOAOM B MHEPTHOM rase (o4HaKo mMoryT
OXBaTbIBaTb BECb HAarpeBaTes/ib Ha pe3epByapax, KOTOPble U3rOTaB/IMBAOTCSA BbICOKOTEMMEPATYPHOM NAKOW B BaKYYMHbIX nevax),
CTaHOBATCA H60/s1ee NoABEPHKEHHBIMU KOPPO3UN U OMUCHIBAKOTCA KaK «4yBCTBUTENbHbIEY. OfHaKo 0b6pa3oBaHMe Kapbuaos xpoma
NPOUCXOAUT B aYCTEHUTHbIX CTaNAX C MPOLEHTHbIM cofepaHnem yrnepoga 6onee 0,03%. MNpu 3SToM MeK3epeHHasa Koppo3uns
MOMEeT No34Hee Pa3BUTbCA Ha TaKUX YYBCTBUTE/IbHbIX YHACTKaxX TO/IbKO NPU YCIOBUK, YTO OKPYKAOLLLAA Cpesia COAEPXKUT X10p,
XI0PUAbI U aHANIOTUYHbIE BELLECTBA.

[ns orpaHMyeHnn pPa3BUTUA KOPPO3UKM AAHHOTO TMMa bbian co3aanbl ctanm 304L (X2CrNil8-9 uam 1.4307) n 316L
(X2CrNiMo17-12-2 unn 1.4404). («L» B KOHLLe 0603HaYEHMNA 3HAYNUT KHU3KOYrAepoanucTasa».) HekoTopble Apyrue nerMpoBaHHble
CTa/IM OTIMYALOTCA NOBbILEHHOM YCTOMYMBOCTbIO B1arogapa A06aBNAEHUIO HECKONbKMX NPOLEHTOB TUTaHA, Hanpumep 316Ti
(X6CrNiMoTi17-12-2 unn 1.4571).

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Halwemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TOJIbKO A/19 03HAKOMJIEHWA U MOTYT BbITb MU3MEHEHbI 63 NpeABapuUTENbHOM KOHCYAbTaL UK

TexHnyeckaa nHpopmauumsa cg;

L-3 3arpA3HeHMe OKCuaamMm Kenesa B npouecce o06pabortku

B npougecce N3rotoBaeHUA YacTULbl XKenesa (qyryHa, CTa}'IVI) C MHCTPYMEHTOB, WWTamnos Uaun O60py,CI,OBaHMFI MOTYT BHEeAPATbCA
B NOBEPXHOCTb Hep)KaBEIOU.LEVI cTanun. Ecnm He NCKNIUUTD 3TO ABNEHME Ha dTane U3roToBAEHUA UK He YAANTb 3TN YacTULbl
nosaHee, OHM MOryT KOppoanpoBaTb, 06pa303aTb NATHA PXXaB4YUHbI M/MIIM 3arpA3HUTb HarpesaTesib U Bbi3BaTb MUTTUHIOBYHO
Koppo3uto. [MaccmBaLma NO3BOAAET yO4AUTb CBO6OLI,HO€ »eneso cC I'IOBerHOCTeﬁ Harpesartena.

L-4 Koppo3us, BbI3BaHHAA XJI0pOM U Xaopuaamm

JaHHbIV TMN KOPPO3UKN 0COBEHHO XapaKTEPEeH AN YC0BUIA SKCNyaTaL MK, [Ae KUAKOCTb COAEPKUT XI0P U Xnopuapl. Takas
KOPPO3Ks, KOTOPYHO Ha3blBAlOT KKOPPO3MOHHOE PACTPECKMBAHWE NOJ BO34ENCTBUEM XI0PUAOBY, MPOUCXOAMUT B MecTax, rae
METANN NOABEPraeTCcA AEUCTBUIO HAarpeBa UM MEXaHMYECKUX HAMPAXKEHUIA. BOCNPUMMUYMBOCTb K AaHHOMY TUMY KOPPO3UK
06bIYHO OLLEHMBAIOT Ha OCHOBE COAEPKAHMA XN0pMA0B, pH 1 TemnepaTypbl.

B onucaHHbIX B 3TOM KaTanore HarpeBaTenax MMEeeTCA MHOMECTBO CBapHbIX LIBOB, KOTOPbIMUW KPenaTca GUTUHTU U
HarpeBaTe/ibHble 3/1eMeHTbl. Hanbonee yacto HarpeBaTesIn UCMOABL3YIOT A/1A Harpesa BoAbl A0 TemnepaTtypbl oT 50 o 80°C, npu
3TOM TaKasA BOZa MOXKET COAEepPKaTb HEM3BECTHbIE MPUMECHU, HaNPUMEP [JIMKO/Ib, A TaKXKe 0CaZloK C YaCTULAMM CTaIU, Meau,
nAacT1Ka U LMHKa. O6bIYHO MCMOb3YeTCs BOAONPOBOAHAA BOAA.

Cnepyet U3yunTb HaN4YMe B BOAOMNPOBOAHOM BOAE CNeAYHOLLNX KOPPO3MOHHO-AKTUBHbIX XMMUYECKUX BELLECTB: CBOOOAHbIN X10p
1 xnopuapl

CBo60AHbIN XN0p ABNAETCA Hanbonee KOPPO3MOHHO-AKTUBHbBIM BELLECTBOM.

CB0O6OAHDIN XI0P — 3TO KOAMYECTBO X10pa, NPUCYTCTBYOLLErO B Boae B dopme pacTBopeHHOro rasa (Cl2), xnopHoBaTUCTOM
kucnotbl (HOCI), a TakKe noHoB runoxnoputos (OCl-), KOTOpbIN He cBSA3aH C aMMMAKOM M APYrMMU COEAUHEHUAMU B BOJE.
Ecnu B Boay (CKBaXXMHHaA BoAa, NMTbeBan BOAA, BOAA B NiaBaTesbHbIX 6acceHax 1 T. A4.) ¢ uenbto o6e3zaparkmaHusa n 60pbbbl
¢ baktepuamm gobasnsatot runoxnoput Hatpma (NaOCI, KoTopbli Tak:Ke HasbiBaloT oTbenmBaTenem), obpasytoTca ciegyrouime
BellecTBa:

- [@a3006pasHbIit xn0p (Cl2) — oYeHb CUbHBIY OKMCAUTENb (NPUYMHA, MO KOTOPOI ero NPUMeHSAT a5 6opbbbl ¢ bakTepuamm).
Mo3TOMY BbICOKME KOHLEHTPALLMM X/IOPA MOTYT YCKOPUTb Pa3BUTUE KOPPO3UKN HEPXKABEIOLLEN CTaAn NOL AENCTBUEM X1I0PUA0B.
OfHaKo x10p 6bICTPO BbIBOAMTCA U3 pacTBopa B Gopme Ny3blpbKOB.

- XnopHoBaTtucTas Kucnota (HOCI) B pasnmMyHbIX Nponopumsx, B 3aBMCMMOCTM OT pH pacTsopa.

- MoHbl runoxnoputos (OCI-) B pa3nMyHbIX NPONOPLUMAX, TaKKe 3aBUCAT OT pH pacTBopa. [aHHble MOHbI OTIMYALOTCA arpeccUBHbLIM
AeNCTBMEM Ha HepyKaBetoLwme CTanu, aHaIorMYHbIM ra3006pasHOMY BAAXKHOMY X10pY.

BoamonpoBoaHasa Boaa 06bI4HO COAEPKUT CBOBOAHbIV X10p B KOHUEHTpaumax ot 0,2 o 1 mr/a (o1 2 Ao 10 YHm).

Xnopmapbl n ocobeHHo MoHbl xnopa Cl-, KoTopble BcTpeyatoTca B conax HaTpua (NaCl), kanuma (KCI) n kanbumsa (CaCl2). MutTuHrosas
1 WeseBas Kopposnua TpebyeT NPUCYTCTBMA XJI0PUAO0B, MPU 3TOM NPU 3a43aHHOM YPOBHE COAEPIKAHMUA XN0pUA0B Yem bonee
NerMpoBaHHOM ABNAETCA HepXKaBetoLwan cTaNb, Tem bosiee yCTOMYMBA OHA K AEMCTBUIO KOpPo3uK. LLlenesasa Koppo3uma yacto
pa3BMBAETCA MPU MEHbLUEM COAEPKAHMM XN0PUAO0B U BoNee HU3KOW TeMMNepPaType, YemM NUTTUHIOBAA KOppo3ua. Takune
Nnopa*keHna 0bbl4HO OKAZIM30BaHbI B WEAAX U 3a30pax MO0 Ha y4aCTKax, 3arpA3HEHHbIX KeNe3oM AN OKCULAMMU Kenesa.

[na coaepKaHna xnopnaoBs B NMTbEBOM BOAE He npes/iaraetca OpUeHTUPOBOYHOE 3HAYEHME Ha OCHOBaHUM CAHUTapPHO-
TMrmeHn4ecknx TpebosaHui.

BogonpoBoaHas Boaa 06bIYHO COAEPHKUT X0PUAbI B KOHLEHTPaLUK meHee 50 mr/n (50 YHM), HO B HEKOTOPbIX PErMOHAaX MOXKET
focturatb 250 mMr/n (Npy TaKomM YPOBHE COAEPMKAHMA XOPUAOB BOLOMNPOBOAHAA BOAA CTAHOBUTCA «COIOHOBATOMY).

L-5 PekomeHAayemble MapKu HeprKaBewLLei CTaiu B 3aBUCMMOCTU OT NPOLLEHTHOTO
coaepKaHma cBo60AHOro xn10pa U XA10pua0B

VbOBEHb X1ODUAOE YpoBeHb Xxnopuaos (UHM) B TAXKENbIX YCI0BUAX,
P (aHm), n pM A Hanpumep B OYeHb Y3KUX LLEensax, Npu HU3Kom pH, PekomeHAOBaHHaA MapKa
YpoBeHb cB060aHOro Temne 'an e BbICOKOI Temnepatype (80—100°C), HU3KOM CKOpPOCTU HeprKaseloLLei ctanm
xnopa oK »(210 yzﬁ NOTOKa UK pUCKe 06pa3oBaHUA NOBbILEHHO (HM3KoyrnepoAUCTOit ANA CBaPHbIX
c gybl I_lll-l.> 6 KOHLIEHTPALUKN X/I0PUAO0B B OTIOKEHUAX UM 3aCTOMHbIX KOHCTPYKLUIA)
PeAbl, p 30Hax
<2 4HMm <50 4HMm 304L, 316L
< 250 yHm 304L, 316L
<54Hm 316L
<100 yHM 304L
< 200 yHM 304L, 316L
200—1000 4yHm 316L

MpumeyaHme. YCTOMYMBOCTb IEFMPOBaHHbIX cTanen 321 K NUTTUHIOBOM U LLENeBOM KOPPO3UKM B MPUCYTCTBUMN XIOPUA0B
aHaNorMyHa yCTom4MBOCTU HepxKaBetowwmx ctanei 304 nnm 304L.

Hepskasetowana ctanb 316L ABnseTcA cTaHAAPTHbIM MAaTEPMANOM, KOTOPbIN UCNONb3yeTCA B 030HATOPax U B 060pyL0BaHUM,
paboTatolem c 030HMPOBaHHOM BOAOMN.
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L-6 KOHCTPYKTUBHbIE HOPMbI AnA obecnevyeHua 3aWUTbl OT ra/iIbBaHUUYECKOU KOPPO3um,
KOTOPYIO TaK}Ke Ha3blBaloT 6umeTaninyeckon Kopposmen

B NpoToUHbIX HarpesaTenax MoXKeT HabtoaaTbea ocoboe ABAEHNE, KOTOPOE COKPALLLAET X CPOK CYXObI, BNIOTb 40 PaspyLUeHMs
060/104KM. DTO rasibBaHNYECKan KOPPO3UA.

FanbBaHUYecKas (bMmeTanNnyeckasn) KoppPo3nsa — 3TO ATEKTPOXMMMUYECKOE ABEHME, KOTOPOE BO3HUKAET NPKU KOHTaKTe
Pa3sHOPOAHbIX METANI0B B MPUCYTCTBUM SNEKTPONUTa (Hanpumep, BOAa, MOPCKan BoAa). ITO Bbi3bIBAET AOMOHUTENbHYIO
KOPPO3M1I0, KOTOPAs MOMKET CONMPOBOXKAATHCA APYTMMM ABNEHUAMM U NMPOUCXOANTL B NPUCYTCTBUM METa/INIOB, HE BXOAALLMX B
3NEKTPOXMMUYECKYIO Napy, NpM 3TOM ee pa3BuUTHE NMPOUCXOANUT HAMHOTO BbicTpee 06bIYHOrO.

PasHOCTb NOTEHLMAN0B, KOTOPAA BO3HMKAET MeXAy ABYMA METaNNaMu, 3aBUCUT KaKk OT CaMUX METANO0B, Tak M OT pacTBopa.

[lBa meTanna unu ABa pasHbIX CMAaBa, KOHTAKTUPYHOLWME C O4HOM U TOW e cpefoi, 06bIYHO MMEIOT A,Ba PasHbIX MOTeHLMana.
Ecnv 0ba meTanna coeamHeHbl B 3N1EKTPUYECKYIO LieMb, TO Pa3HOCTb MX NOTEHLMAI0B 3aMyCKaeT 3/1eKTPOXMMMUYECKME PEaKLU 1
CO34,a€T 3/1eKTPUYECKMNIA TOK.

MeTann ¢ bonee oTpULATENbHBIM NOTEHLMANOM (MeHee 61aropoaHblit) CTAaHOBUTCA NONOMKMUTENbHBIM NOAOCOM, @ METaN

c 60/1e€e NONOKMUTENbHBIM NOTEHLLMAZIOM — OTPULLATE/IbHBIM MNONOCOM. B nogasistowem 601bLIMHCTBE CyYaes Takas
KOHOUTYypaLma NPUBOAUT K POCTY KOPPO3umn 6onee NoABEPIKEHHOTO KOPPO3MKM MeTanna (c 6osee oTpMLaTENbHbIM NOTEHLMANIOM)
W K 3aMe/IEHUNI0 KOPPO3KM MEHee NoABEPKEHHOTO KOPPO3MK MeTanna (c 6onee NoAOKUTENbHBIM NOTEHLMANOM).

B npoTOuHbIX HarpesaTensx, rae CywecTsyeT puck 06pa3oBaHMA Kanesb BOAbl M KOHAEHcaTa, 06a3aTenbHo cieayeT usberatb
Pa3HOCTU 3/1EKTPUYECKMUX MOTEHLLMAN0B, MOCKONbKY Ha/IMuMe TaKON Pa3HOCTM Bbi3blBAET CTPEMMUTENbHOE Pa3BUTME KOPPO3UU.
CTporo 3anpeLuaeTtca AONYyCKaTb KOHTAKT CeAyoLLMX METAII0B C HEPXKABEIOLLEN CTaIblo, MHKOIOEM UM TUTAHOM BO BIAXKHbIX
YCNIOBUAX: MarHuii, afloMUHWI, KaAMUIA U LUHK (B TOM YMCNE OLMHKOBAHHbIE METa//bI).

Ycnosua B coeguHEHUSAX, HeoﬁXOAMMbIe Ana OGPBBOBBHMﬂ raJibBaHU4YeCcKom napbl U KOppo3nun

Fa/bBaHMYECKan KOPPO3nA 3aBUCUT OT HECKOJIbKMX GAaKTOPOB, KOTOPble HEOBXOAMMO TLLATEbHO PAaCCMOTPETb MPU OLEHKE
BEPOATHOCTW PA3BUTUA rasibBaHUYECKOW KOPPO3MMU.

[Ons o6pa3oBaHMA BUMETANNNYECKOM KOPPO3UMN A0/IKHbI OAHOBPEMEHHO BbIMOAHATLCA Caeaytowme TpeboBaHmA:

- DNEeKTPOAUT 06PaA3YET NEKTPUYECKYIO LieMNb MEXKAY ABYMSA METaNNaMu.

- NEKTPUYECKUI KOHTAKT MeXAy ABYMA MeTanNaMu.

- PasHOCTb NOTEHLUMAN0B MEXAY METa/lZlaMu1 MNO3BO/IAET CO34aBaTb 3HAYUTE/IbHBIN rasibBaHUYECKUI TOK.

- NopaeprkmBaemas KatogHaa peakums Ha 6onee 61aropoLHOM U3 ABYX METa//0B.

MpumeyaHue. Eciv meTanbl cyxue, To BumeTannmnyeckan (rafibBaHMYecKasn) KOppPo3na HEBO3MOMKHA.

dneKTponut

MpPOBOAMMOCTb 31EKTPONNTA TaKKe BAUAET Ha CTEMEHb TAXKECTU NOPAXKEHUA.

Ecnv NnpoBoAMMOCTb 31EKTPOAUTA HU3KasA, TO KOPPO3UA JI0OKaZIM30BaHa B 061aCTU CONPUKOCHOBEHUA ABYX META/I/IOB.
C BO3pacTaHMeM NPOBOAMMOCTM SNEKTPOINTA YBEIMUMBAETCA MOBEPXHOCTb, MOPAXKaeMasa Koppo3unei.

INEeKTPUUYECKUIA KOHTAKT MEXAY MeTannamm

Ecnu npenoTBpaTUTL 3NEKTPUYECKUI KOHTAKT MeXAY ABYMA MeTanaMu, NPeaycMOoTPeB NOAXOAALLMI U30ATOP (OKCUA,
antoMUHKA, pochaTMpoBaHUe, OKpaLLMBAHME, MAC/IO U T. A.), TO TOK HE CMOXET NPOXOAMUTb MO TaKOW 3/1EKTPUYECKOM Lienu 1
KOPPO3u1A He pa3oBbeTCA.

Pa3HOCTb 3/1€KTPUYECKMUX MOTEHLMAN0B MEXKAY MeTannamMu

Yem BblLLe 3HAYEHME PAa3HOCTM MOTEHLMA/IOB, TEM BbILLE 31EKTPOABUKYLLAA cUaa. Pa3HOCTb B COTHM MUIIMBOJILT, CKOPEN BCEro,
BbI30BET [a/1bBaHUYECKYIO KOPPO3MID, HO pa3HocTb B 200—300 MB Bpsaa v npuseaeT K npobiemam.

INeKTpUYECcKME NOTEHLMANbI PA3/IUYHbIX META/INIOB U CMNJIABOB, A/1 KOTOPbIX BEPOATHA ra/bBaHUYECKaA KOPPO3us, MPUBOAATCA B
Tabnnue, rae faeTca 3Ha4YeHMe INEKTPUYECKOTO NOoTEHLMaNa MeTanla, KoTopoe 06bIYHO M3MepPAETCA OTHOCUTENbHO CTaHAAPTHOrO
Ka/OMe/IbHOro 31eKTpoda cpaBHeHus (S.C.E). «kAHOAHbIE» METa/Ibl, HAMPUMEP MarHUii, LMHK U aNtoMUHUIK, 6onblue
NnoZBepPKeHbl KOPPO3MU B CPABHEHUM C KKATOAHBIMMU» MeTannaMu (TUTaH, cepebpo, 3010T0).

Koppo3ua nponopumoHanbHa pasHOCTM NOTEHLMANOB MEXAY ABYMA MeTaNamMMU.

PaccmaTpuBaemMble 3HaYEHUA NPeACTaBAAOT cO60M NOTeHUManbl METAIZIOB U CN/IABOB, KOTOPbIe 06Pa3yHOT 31EKTPOXUMUYECKYHO
napy ¢ y4eToM paccMaTpMBaeMoi cpesbl. 3T NOTEHLMANbI ABAAIOTCA NOAYYEHHBIMU SKCMEPUMEHTANbHO 3HAYEHUAMM, U UX
cneflyeT OT/IM4aTh OT CTAaHAAPTHbIX MOTEHLLMAN0B, KOTOPbIE YKa3blBAOTCA B TEPMOAMHAMUYECKUX Tabanuax. Ha nonyyeHHble
SKCMEepUMEHTaIbHO NOTEHLMANbl CUIbHO BAUAIOT TaKMe NapaMeTpbl, Kak TemnepaTypa, NnepemeLllnBaHue n BeHTunauma. Kpome
TOro, HEKOTOPbIE METaJ/Ibl MOFYT UMETb PasHble MOTEHLMA/bI B OAHUX U TEX XKe YC/I0BUAX OKPYKatoLLEe cpeapbl B 3aBUCUMOCTH
TOrOo, ABNAIOTCA OHW aKTUBHBIMW MW NMACCUBHbIMU (HanpUmep, HepKaBetoLwas cTasb, KOHTAKTUPYHOLLAA C MOPCKOM BOAOWM).

C y4eToM CKa3aHHOro O4EeBUAHO, YTO MOKET BbITb CIOXKHO NMPOrHO3UPOBATb TPEHAbI, HE MPMBEran K SKCNepUMeHTam, MOCKONbKY
MHOT1e NapameTpbl MOryT, BEPOATHO, U3MEHWUTb NONAPHOCTb B HEKOTOPbIX rasibBaHUYECKUX NMapax Ha 06paTHYIo.

OTHOLEeHMe NoWaaen ABYX METANIZIOB: HaUXyALWNIA cLeHapuii HabatodaeTca, Koraa Katog (MeTann ¢ 6onee nonoXKMTebHbIM
NOTEHLMAN0M) C 6ONbLLOW NAOLWAAbIO MOBEPXHOCTM 06pasyeT 3/IeKTPUUECKYIO Lienb C aHOAOM (MeTans ¢ 6onee oTpULaTe/IbHbIM
noTeHLManom) Manon naowasam. CKopocTb KOppo3nmn meTansa c bonee oTpuLaTeNbHbIM MOTEHLMANOM B 3TOM C/ly4ae MOMKET
YBEANYUTLCA B COTHU UMW ThICAYM Pas.

Hanpumep, ycTaHOBKa afloMUHMEBOM YaluKK (auameTp 16 Mm) 4MCKOBOrO TEPMOCTAaTa Ha CTEHKY pe3epByapa M3 HepiKaBetoLuei
CTa/N BbI30OBET BbICTPYIO KOPPO3MHO YALWKM (NPY BbIMOJHEHUM HEOBXOAMMbIX YCI0BUIA B COEAUHEHUN).

Koppo3noHHasA CTOMKOCTb 61aropogHbIX METaNIoB: BHE 3aBMCMMOCTM OT NMOTEHLMaNa, KOPPO3MOHHAsA CTOMKOCTb bonee
6/71aropoAHOro MeTana CyLWeCcTBEHHO BAMAET HA MOBeAeHWe B bBUMeTannnMyeckmx napax. Ecam 6onee 61aropofHbii MeTann
noABEPKEH KOPPO3UW, Er0 NPOAYKTbI KOPPO3MM MOTYT 3a CHET NEPEMELLEHUA YCKOPATbL KOPPO3MIo 6oee NoABepKeHHOro
Koppo3uu meTanna. Ecnv 6onee 6aaropodHblit MeTan B Nape He NoABEPIKEH KOPPO3MM (30/10TO, NIATUHA), TO OH He
NpeacTaBAAeT PUCK rasibBaHUYECKOW KOPPO3MM BHE 3aBUCUMOCTM OT BTOPOrO MeTasia napsbl.
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L-7 HekoTopble ocobblie cayyan 3NeKTPOXMMUYECKUX Nap METaNN0B, BKAOYAKLLMUX
HepXXaBeLLy CTaNb

PUCK KOPPO3UM NPU KOHTAKTe MeXKAY OLMHKOBAHHOW U HepiKaBetoLeil CTanbto

Kak npaBusio, He npeamnonaraercs, YTo OLMHKOBAHHAA CTa/lb B KOHTAKTE C HEPXKABEIOLLEN CTa/Iblo NMPeACTaBAAET CEPbe3HbIN PUCK
pa3BUTUA KOPPO3MM, 38 UCKIOYEHUEM MOPCKUX YC0BUIA.

OfHaKo B HarpesaTenfx, KOTopble NpeAcTaBAeHbl B LAHHOM KaTanore, Bce AeTaNu U3 OLMHKOBAHHOM M 06bIYHOM cTanu bblan
y6paHbl, M BCE BMHTbI, Waibbl, pazbeMbl TPyBUYaTbIX HarpeBaTe/IbHbIX 3/1IEMEHTOB BbINO/IHEHbI U3 HEPKABEIOLLLEN CTanu.

FanbBaHMYECKas KOPPO3UA MeXAY HeprKaBeloLLeid CTa/ibio U aIIOMUHUEM

KOppOo3MOHHbI NOTEHLMAN HEPIKABEIOLLLEW CTaNN ABAAETCA «KaTOLHbIM» U OTHOCUTCA K 061aCTh «61aropoaHbIX» METaN/IoB.
Koppo31oHHble NOTEHLMANbI ANIOMUHUA ABNAIOTCA KaHOAHBIMUY U HAXOAATCA B 30HE «HEBAropoAHbIX» META/I0B, TAKUM
obpasom, B Nape cylecTByeT 60bluas pasHOCTb MOTEHLMANOB. ITO 3HAUUT, YTO NPU KOHTAKTE HEPIKABEIOLLLEW CTanu C
alOMMHUEM HA HepXKaBetoLLei cTanun He ByaeT pa3BMBaTLCA rasibBaHWYECKas KOPPO3UsA, B TO BPEMA KaK alOMUHUI ByaeT
KOppoaupoBaTh.

XoTA aNtoMUHWIA ABNAETCA aHOLOM OTHOCUTE/IbHO HEepXKaBeHoLLel CTau, B 3aBUCUMOCTH OT JIOKa/IbHbIX YC/IOBUIA MOMKET
[0MyCcKaTbCs 60NbLIOE OTHOLIEHWE NJIOWAAEN NOBEPXHOCTU aNlOMUHMA U HEPIKABEIOLWEN CTau.

Mcnonb3oBaHMe KpenexHbIX 3/IEMEHTOB U3 HEPYKABEIOLLLEN CTAaNN B NIACTUHAX UK IUCTAX U3 aNIOMUHUA 06bIYHO cuMTaeTca
6e3onacHbiM, B TO BPEMSA KaK UCM0J/Ib30BaHUE allOMUHMEBBIX 3aKNEMOK UM BONTOB ANA COeAVHEHUA AeTanel U3 HepyKaBeroLlen
CTa/IM CYMTAETCA HEPA3yMHbIM, MOCKO/IbKY B 3TOM C/ly4ae CyLLEecTBYET PUCK Pa3BUTUA KOPPO3UMU.

[axe ecnun mexay meTannamu OTCyTCTBYET U30ALMSA, B YC/IOBUAX KOHTUHEHTAIbHOTO KAMMaTa PUCK KOPPO3UU ABAseTCA
He3HaYUTE/IbHbIM.

M Hao60opoT, B MOPCKMX YCNOBUAX HA pe3bbax asloMMHUEBLIX KOMMOHEHTOB Hab/1loAaNnach 3HaUYMTENbHAA JIOKAbHAA MUTTUHIOBAA
Koppo3us, ecau B pe3bboBbiX COEAMHEHUAX UCMOb30BANNCH HEU30AMPOBAHHbIE BONTHI U3 HEpPXKABEIOLLEN cTanu.

OpHaKo Ha Tol e NecTHULE B c/lydae 60NTOB, OCHALLEHHbIX HaZ/1eXKaLUMMMN U30AALMOHHBIMU LWabamu, MPU3HaKM MUTTUHIOBOW
KOPPO3MM HA COCELHUX aNlOMUHMEBbLIX KOMMOHEHTaxX He Habatoganuc.

MexaHuuyeckmMe MeToabl yMeHbLUEHUA ra/ibBaHUUYECKOW KOPPO3UU MEXKAY aNlOMUHUEM U HepKaBeloLwel cTanbio

- U3onmpoBaHMe ABYX METaNN0B APYr OT APYra C MOMOLLbIO 3/1EKTPOU30AALMOHHOIO MaTepumana, Hanpumep NaacTuKa, ecim
YMECTHO C MPaKTUYECKON TOUKN 3peHMS.

- U3beraiite OTHOCUTENBHO ManoK NoLWaAn MeHee 61aropogHOro MeTanna (aftoMmuHMin) Npu 6onblion Naowaam bonee
6naropogHoOro metanna (HepykaBetowan cTanb).

- Mefikne KpenexKHble 31eMeHTbI U 6ONTbI A0MMKHbI U3roTaBAMBaTLCA U3 TAKOro e Man bonee 61aropoaHOro metanna (KaToaHbIi,
¢ 6onbWKMM HOMepom B Tabauue).

- Heobxoanmo n3beraTb Lenen 1 3a30poB MeXKAY KOMNOHEHTAMM U3 HEPXKABEIOLLEN CTaIN: €C/IN CYLLLECTBYHOT LLEN,
HepyKaBeloLLasn CTa/lb MOXKET UMETb MEHEE MOJIOXKMTE/IbHbIN NOTEHLMAN U3-3a YMEHbLLEHUA COAEPMKaHNA KMCNOPOaa BHYTPK
wenu. Takum obpasom, o6beguHEHNE B 3NEKTPOXMMMUYECKYIO Napy aIlOMUHNEBOI NMOBEPXHOCTU OTHOCUTENBHO 6ObLLON
NoLWaaMN U NOBEPXHOCTU HEPIKABEIOLLLEM CTaIM Maiol NIOLLAAM U C LLLENbI0 MOXKET MPUBECTU K BbICTPOMY NMOPaXKEHUIO MeTanna
BHYTPM LLLENU, NOC/Ie Yero pa3soBbETCA KOPPO3UA HEPsKaBEIOLLEN CTaun.

- He ponyckaiTte nonaaaHus 3N1eKTPOIMTa B MECTO COMPUKOCHOBEHMA ABYX METa/I/I0B, HaNnpuMep C MOMOLLbIO OKpalmnBaHusa. Ecim
BO3MOKHO, OKpaluMBaiTe obe MeTannyeckme NOBEPXHOCTU; EC/IU 3TO HENb3A PEeaNM30BaTb M3 NPAKTUYECKUX COOBParKeHU!,
oKpaluuBaiiTe 6onee 61aropoAHbI MeTan.

- fepmeTn3auma: obecneysbte BOAOHENPOHNLLAEMOCTb CONPAraemMbIX MOBEPXHOCTEN.

- HaHOCUTE aHTUKOPPO3MOHHbBIE NACTbl U KOMMAyHAbl NOZ rONI0OBKM BUHTOB UM BONTOB, BCTaBIEHHbIX B MOBEPXHOCTU U3 APYroro
MeTasiNa, BHE 3aBUCMMOCTM OT TOFO, CHABXEHbI 1N KPeneKHble 3/1eMEHTbI 3aLLUTHBIM NOKPbITUEM WA NPOXOAUAN IN OHU UHYIO
3aLWMTHYIO 06pabOoTKY.

- B HEKOTOPbIX CAy4anaX MOXKET bbITh LLes1ecoobpasHO HAaHECTM OpraHMYeCcKoe NMOKPbITUE HA COoMpsAraemMble NOBEPXHOCTU Nepes, Ux
cHOPKOM. ITO YMECTHO B COEAMHEHUSAX, rae He TpebyeTca obecneynTb 3/1eKTPONpPOBOAHOCTb.

- EC/v 3TO YMECTHO U He NPenATCTBYET Lie/IeBOMY MCMO/Ib30BaHWUIO YCTAaHOBKM, PEKOMEHAYETCA HAHECTU Ha Hapy»KHOe coeauHeHne
3 PEKTUBHYIO TAKOKPACOYHYIO CUCTEMY.

- U3beraiite coeanHATb pe3b60BbIMU COEAMHEHUAMM MaTEPMabl, KOTOPblE AO0CTaTOYHO AANEKO OTCTOAT APYr OT Apyra B
3/1EKTPOXMMUYECKOM pAAY.
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L-8 dnekTpoxmmunyeckue napbl pasHbIX MeTannos

dNeKTpOXMMMUUYECKUe Napbl PasHbIX METaNNI0B B 2-NPOLLEHTHOM COJIEBOM pPacTBope
Ec/v pasHOCTb NOTEHLMANO0B rasibBaHWYecKol napsl He npesbiwaeT 300 MB, To 3HaunTeNbHan KOPPO3ua He Haboaaercs.
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Pt (Platinumy/ Platine) | O [ 130|250 [250 | 350 | 430 [ 430 | 430 [ 450 [ 570 | 600 | 650 | 770 | 800
Au(Gold/or)  |130| 0 [110110220]300 300|300 320|410|470|520(610|670
Ti (Titanium/Titane) | 250|110 O | 0 |110|180 180 180|200 320|350 |400 | 520 | 550
Jalsi 316L(passive/passif)f 250 (110 O | O (110180 (180180 200320350 | 400 | 520 | 550

Ag (Silver/ Argent) | 350 (220100100 O | 80 | 80 | 80 | 100|220 250|300 | 420|450
Ni (Nickel/ Nickel) | 430 (300180180 80 | 0 | O 20 [110) 170220 | 340|370
Ni Cu 30 (Monel 400) [ 430 [300|180|180| 80 | 0 20 [110) 170|220 340|370
INiCr15 Fe8 (Inconel 600) 430 {300 | 180 |180| 80 | O | O | O | 20 [110| 170|220 | 340|370
CuS5 Zn23 Ni22 (Arcap) | 450 | 320 | 200 {200 (100| 20 | 20 | 20 [ O | 120 150|200 320|350
Cu (Copper/ Cuivre) | 570 | 440|320 (320|220|140|140|140|120| O | 30 | 80 |200 (230
AI10Sn66Pb34 | 600 [ 470 | 350 |350|250|170|170| 170|150 30 | O | 50 (170|200
Cu Zn34 (Brass/ Laiton) | 650 | 520 | 400 | 400 | 300 | 220 | 220 | 220|200 80 | 50 | 0 (120150
cugg sni2 (Bronze) | 770 | 640 | 520 | 520 | 420|340 | 340|340 (320|200(170(120| O | 30
Sn (Tin/ Etain) 550 [ 550 | 450|370 [370|370|350(230|200|150| 30 | O
Pb (Lead / Plomb) 590 590|490 |410(410)|410|380|270|240|190| 70 | 40
Al Cu Mg1 (Duralumin) 690 [ 690 | 590 | 510 [ 510 510|490 | 370 | 340|290 170 | 140
Mild steel / Acier doux) 650|570 | 570 | 570 [ 550 | 430 | 400 | 350 | 230 | 200
Al'Si 10Mg (Alpax H) 715|635 | 635 [ 635 [ 615 | 495 | 465 [ 415 | 295 | 265
Al 99. 5 (Aluminum) 740 660 | 660 | 660 | 640 | 520 | 490 [ 440|320 | 290
Hard steel/ Acier dur 745 | 665 | 665 | 665 | 645 | 525 | 495 | 445 | 325 | 295
Al Mg5 (Duralinox) 750 (670|670 | 670 | 650 | 530 | 500 | 450 | 330 | 300
IADC12 (Aluminum alloy) 750|670 | 670 | 670 [ 650 | 530 | 500 | 450 | 330 | 300
(Cd (Cadmium/ Cadmium| 530 | 500 | 450 | 330 | 300
Fe ( Steel / Fer) 505 [ 455 | 335|305

Cr (Chromium/ Chrome) 600 | 550 | 430|400 |380|260|200|135[110|105|100{100/100| 95| O | O |160]|200 |200 |750
IAl Mg Si0. 7 (Almasilium 770|770 600 | 550 | 430|400 (380)260|200(135[110|105|100{100/100| 95| O | O |160|200 |200 750
Sn75Zn25 760 | 710|590 | 650 [ 520|420 | 360 | 295 [ 270 | 265 | 260 | 260 | 260 | 225|160 | 160| O | 40 | 40 [590
Zn (Zinc/ Zinc) 800 | 750 | 630 | 600 [ 560 | 460 | 400 | 335 310|305 | 300|300 |300|295|200(200| 40 | O | O [550

Zn Al4 (Zamak3/zamac 3 800 | 750 | 630 | 600 | 560 | 460 | 400 | 335 [ 310|305 | 300 [ 300 | 300 | 295|200(200| 40 | O | O [550
Al PVD (Physical vapor deposition) 335 (310|305 |300|300|300|295(200|200| 40 [ O | O |550

590(560|560| O
0-300mv | | | 301500 mv | | | 501-800 mv |

o

o
o

Mg (Magnesium)

L-9 Koppo3ua nog nsonauuen

Kopposua nog nsonaument — 310 I0KabHAA KOPPO3uA, PA3BMBAOLLAACA HA FPaHMLE MEXAY MeTaIM4YeCcKon NOBEPXHOCTLIO U
n30/1sLMEN 3TOM NOBEPXHOCTU. Ha NOBEPXHOCTAX NOJ U30/IALLMEN MOXKET Pa3BMBATbLCA 0CODO TAKenas dopma Kopposuu. Ecam
M305LMIO YCTAHAB/IMBAKOT Ha ayCTEHUTHYIO IETMPOBAHHYIO CTaslb, KOTOPasA KCMAyaTUpyeTca npu paboyer Temnepatype ot 80 Ao
200°C nnn B 0cobo arpeccrBHoM aTmochepe (Hanpumep, B MOPCKUX UAU NPUBPEKHbBIX 30HAX), TO Nepes YCTaHOBKOW M30aAL MU
peKkomeHAyeTcs YCTaHOBUTb Bapbep, NpeAoTBPALLAIOLWMIA PAa3BUTUE KOPPO3UK NOL HAaNPAXKEHUEM.

PekomeHAyeTcs 3aWMTUTb U30NALMIO CHAPYXKM NPU MOMOLLM HaA/1eKaLLEero BOLAOHENPOHMLAEMOro NOKPbITUSA, YTOObI
npesoTBPaTUTb NMPOHUKHOBEHMWE BHYTPb BAArK. MpUCyTCTBUE BAArM MOKET CTaTb MPUUYUHOM HaKaNAMBAHWA PACTBOPUMbIX
XJI0PUA0B, KOTOPbIe CNOCOBCTBYIOT Pa3BUTUIO KOPPO3UMU.

BONbLIMHCTBO TENNON30NALMOHHbIX MaTePMANOB 61arogapsa CBOEMY COCTaBY HE BbI3bIBAOT KOPPO3MLO, OAHAKO A1 HEKOTOPbIX
BCMEHEHHbIX MaTepnanoB 3TO YTBEPKAEHNE HEBEPHO.

BcneHeHHble maTepuasbl, B COCTaB KOTOPbIX BXOAAT COAEPKALLME X/10P KOMMOHEHTbI, CMOCO6HbI BbI3blBaTb KOPPO3UIO.
CopepykaHue XI0pUA0B BO BCMEHEHHbIX M30SLMOHHbIX MAaTePUANaxX AONKHO cOCTaBAATb MeHee 10 YyHm. Ecaun Yyepes HapykHoe
NMOKPbITME U30AALUN NPOHUKAET BOAA UM BAAra, M30NALMOHHbBIM MaTePMan MOXKET NPOABUTb CEBA KaK HAKONUTENb U CO34aTb
cpeay, CoAepKallyro XN10puUabl, BNAry U KMC0POZA, KOTOpble CMOTYT NepeMeLLaTbCa BHYTPU 3TOFO MaTepuana n 06pa3osbiBaTb
OT/NI0XKEHMA KOHLEHTPUPOBAHHbIX X/I0PUA0B HA ropAYMX NOBEPXHOCTAX U3 HepyKaBetoLen cTanun. Ecam Bnara oTcyTCTBYET, TO COMM
XN0pa He CMOFYT NepemMeLLaTbCA BHYTPU MaTepuana u KOppPo3MOHHOE PacTPECKMBAHUE MO HaNPAXKEHMEM 13-3a 3arpsAsHEHMUA
N30/1ALMOHHOTrO MaTepuana XJ1I0pUaaM1M He CMOXKET MPOU30NTU.

Cm.: ASTM C692-05. CTaHAaPTHbIN METOA, OLLEHKU BIMAHUSA TENIOU30AALUNN HA TEHAEHUMU 06pa3oBaHUSA KOPPO3UOHHOTO
pacTpecKMBaHUA NOA HanNpPAKEHNEM Ha BHELLUHMX NOBEPXHOCTAX ayCTEHUTHOW HEPIKABEIOLLLEN CTaNN.

P

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
TOJIbKO /19 03HAKOM/IEHUA 1 MOTYT B6bITb M3MEHEHbI 6e3 npeaBapuUTeNbHOM KOHCYIbTal UK
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L-10 dakTOpbI, ycyrybnaiume Kopposuio

OWKMBKN KOHCTPYKLUU

1/ JeTtanu KOHCTPYKLMK, T4e MOTYT CKanaMBaTbCA YacTULbl XN0PUAOB UM }Keesa, Hanprumep 3a3opbl.

2/ Y4acCTKu cKananBaHWa ocagkKa.

3/ 30Hbl 3aCTOA BO34yXa: NPU Pasge/ieHnm }KUAKOCTU 1 BO34yXa B NPOLLecce Aeaspauumn BO3A4yX OKas3blBaeTCA 3anepT BHYTPU
BbIMYCKHbIX GUTMHIOB TPYHONPOBOAOB MM B BEPXHEN YacTW pe3epByapa.

4/ OTaenka NoBepXHOCTW: 3HAYEeHWe NapameTpa LWepoxoBaToCTM NOBEPXHOCTM Ra He Jo/MKHO npeBbiwaTtb 0,5 MKM.

Ecnu Ra coctaBnseT 6onee 1 MKm, TO NOBEPXHOCTb MMEET rNyHOKMe KaHaBKW, FAe MOTYT CKan/iMBaTbCA MOHbI X10PUA0B,
YHUYTOXAA NACCUBHYHIO MNEHKY U MHULMUPYA Pa3BUTUE KOPPO3UM.

5/ KOHCTPYKLMA OCHAcTKM ana GOPMOBaHUA, M3-32 KOTOPOM B CbIpbeBOM MaTepurane MOryT 06pa3oBbiBaTbCA TPELMHbI.
6/ KOHTaKT mexkay matepuanamm, CnocobHbIN NOAOKUTL HAYaN0 PA3BUTMIO INEKTPOUTUYECKON KOPPO3HUMK.

7/ 30154 1MOHHbI MaTepuas, KOTOPbIN MOXKET CTaTb NPUYUHON 06Pa30BaHMA KOPPO3UM NOL U30AALMEN U3-3a MUTPaLUK
cofepKalmxca B HEM X/10pUA0B.

8/ MeckocTpyitHas 06paboTKa y4aCTKOB, B KOTOPbIX HEPXKaBEIOLLAA CTa/lb KOHTAKTMPYET C BOAOM.

HeBepHbIit npoLecc U3rotoBaeHUn

9/ CBapKa: HenpaBuIbHO BbIBPaHHbIN 3aLLMTHBIN ra3 Bbi3blBaeT 06pa3oBaHMe OKCUAOB.

10/ CBapHble LWBbI, B KOTOPbIX MOTYT HAKaNAMBaTbCA X/I0PUAbI, HANPUMEP KOPHM CBAPHBbIX LUBOB C YaCTUYHbIM MPOMaaBAeHNEM
OCHOBHOFO MeTanna.

11/ BansiHMe KPOMOK: 3a4MPbl Ha KPOMKaX 1 3arpA3HEHME KPOMOK PEXKYLMM MHCTPYMEHTOM MOTYT CMPOBOLIMPOBAaTb KOPPO3MIO.
12/ 3arpsAsHeHue Kenesom B NpoLEecce U3roToBEHNA U COOPKM.

13/ HenpaBuabHas nNaccMBauma UK ee OTCYTCTBME: COCTaB, KOHLEHTPALLMA NacCUMBALMOHHOIO PacTBopa, TeMNepaTypa U Bpems
naccnBaunm ABAAKOTCA BaXKHEeMLWMmmn napameTpammn, KOTopble BAUAKT Ha KOPPO3UOHHYO CTOMNKOCTb.

14/ HenpaBuabHas o4MCTKa UAK 0be3KMpuBaHue. [letann, KoTopble He Bblan Hagnexawmm obpasom ob6esKMpeHbl, He CMOTyT
NPaBUAbHO NPOMTM NACCMBALMIO.

15/ TpA3Hble MW BAAXKHbIE PYKM PaBOTHMKOB BO BPEMSA M3rOTOBAEHWA: OTNEYATKM NasibLEeB MOTYT CNPOBOLMPOBATL KOPPO3UIO MU3-
3a copeprKaHuA conen B noTe.

16/ HeBblifiBNEHHbIE TPeLLMHbI, 06pa3oBaBLIMeca NpU GOPMOBaHMUM METaNA U3-3a HEMPABWUILHOTO BbliPaBHUBAHWUA YacTei
wTamna.

OWwKnBKN MOHTaXKaA

17/ NoBepxHOCTb pa3gena Mexay *KUAKOCTbIO M BO34yXOM: BO3/yX OKa3blBAaeTCA 3amepT BHYTPU KOHCTPYKLMM 13-3a
HEenpaBWIbHOro BbI6OPa MOMOMKEHNA MPU MOHTAXE.

18/ NoBepXxHOCTb pa3aena Mexay *KUAKOCTbIO M BO34yXOM: BO3/yX OKa3blBaeTCA 3arnepT BHYTPM KOHCTPYKLMM, NOCKO/bKY
BO3AYLUHbIM KNanaH HemcnpasBeH Uan UMeeT He0CTaTOYHY0 YyBCTBUTENbHOCTD.

19/ Ceexue LapanuHbl: OKa3biBalOT TO e BO3AENCTBUE, YTO U HEAOCTAaTOYHOE KaueCTBO OTAENKM MOBEPXHOCTY.

www.ultimheat.com } Cat23-2-2-77




TexHun4yeckaa nHpopmauma
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L-11 Kpatkuii 0630p npasun, npumeHsembix B npouecce NPOM3BOACTBA HarpesaTenem ¢
Lenblo NpeaoTepalleHUa NoABAeHUA KOPppo3umn

MeTtop, KOHTPOAA C NOMOLLbIO

TexHonornyeckue o TexHUYecKue peLeHus, peann3oBaHHbIe AnA CTaTUCTUYECKOI BbIGOPKU MK
onepaumm MNoteHuyanpHoe BANAHME Ha KOPPO3NOHHYIO CTOMKOCTL UCK/IIOYEHUA PUCKOB NOCTOAHHOrO KOHTPONIA
WU3roTOBNEHUA.
- HeHagnexkaluan Tepmumyeckas 06paboTka npm
W3roTOB/IEHUM MPYTKOB M TPY6UaTbIX 3arOTOBOK MOXKET
CTaTb NPUYMHON MEKIEPEHHOMN KOPPO3UK.
- MexaHnyecKan 06paboTka C MOMOLLbIO CTa/lbHbIX - MexaHnyecKas 06paboTka C NOMOLLbIO TBEPAOCMIABHbIX
MexaHmueckas WHCTPYMEHTOB MOXET NPUBECTY K BHEAPEHMIO HaCTuL W KEPAMUYECKVX MHCTPYMEHTOB. - YMmeHbLueHWe - MeTannorpadpmyeckuii
obpaboka »esesa B NoBepXHOCTM 0bpabaTbiBaeMbiX AeTaNei. TemnepaTypbl Npy MexaH14ecKo 06paboTke 3a cuet aHann3 HeobpaboTaHHbIX
- 3aNpeT UCNONb30BaAHWSA NEMMPOBAHHbIX HEPKABEHOLLMX ncnonb3osaHus COXK. MaTepuasnos.
cTanei, cogepawmx cepy. (O6bl4HO cepy A06aBAAOT |- XpaHEHMWE B 3aKPbITbIX NNACTUKOBbIX KOHTEMHEPaX.
B HEpXaBetoLLmMe CTanu, 4Tobbl YNY4LLIUTL UX
MexaHu4ecKyto obpabatbiBaemocTb.) Cynbduabl moryT
CTaTb 04araMu PasBUTUA KOPPO3UU.
X 3arpAsHeHue HeobpaboTaHHOrO MaTepuana BCAeACTBMe . . - AHa/w3 Ha 3arpAsHerve
paHeHwe IMCTOBOrO| - NMpurobpeTeHne MCTOB 3aLLUMTHOM NAACTUKOBOM NAEHKW. | OKCUMAAMM Kenesa.
TPEHWA O CTaslb UM YYTYH, BbI3BABLLEE OT/IOMKEHME YACTUL, "
HeobpaboTaHHOro IKENIESa, YTO MOMET BbI3BaTL PASBMTVE UTTVHIOBOH - MpoBepKa yc/10BUI TPAHCTIOPTUPOBKM. - Mposepka coctasa
maTtepuana Kopp03l'4|4. - XpaHeHWe 1 NnepemelLeHre B MIACTUKOBbIX MOALOHAX. HeobpaboTaHHbIX
MaTepuasnos.
3arpAsHeHe HeobpaboTaHHOrO MaTepuana BcieacTeme | LLITamMNOBaHY e AeTaNed, 3aLLiLLeHHbIX MAACTUKOBOM
LTamnosanme  |TPEHYA O CTaslb WM HYTYH, Bbl3BaBLUEE OT/IONKEHME HacThy [~ o - AHa/In3 Ha 3arpAsHeHne

ee3a, UTO MOXKET BbI3BaTb Pa3BUTME NUTTUHIOBOM
KOppPO3UMU.

- XpaHeHme n nepemeLleHune B N1aCTUKOBbIX KOHTeﬁHean.

OKCMOaMU XKenesa.

[ny6oKas BbITAMKKA U
npoKarTka

3arpssHeHve HeobpaboTaHHOMO MaTepuana BCIeacTsme
TPEHUA O CTa/lb UV YyTYH, BbI3BABLUEE OT/IOXKEHME YacTwL,
’Kene3a, YTO MOXKET BbI3BaTb PA3BUTME NMUTTVHIOBOM
Koppo3uu.

- MIHCTPYMEHTbI U LUTaMMbl U3 ayCTEHUTHOMN HepyKaBetoLLeln
cTamm.

- [leTanu, 3alpLeHHbIe NAacTUKOBOMW NIEHKOM.

- XpaHeHuWe 1 nepemelLieHme B NAACTUKOBbIX KOHTEMHepax
WAV TENIEXKKAX U3 HEPrKaBeIoLEel CTau.

- AHanu3 Ha 3arpsAsHeHne
OoKCUAAMM XKenesa.

[lyrosas cBapka
BO/bHPaMOBbIM
3N1eKTPOAOM B
WMHEPTHOM rase

- 3arpAsHeHVe BCEACTBUE TPEHUA O CTab W YyTyH
BbI3bIBAET OT/IOMKEHME YACTUL, }Kesie3a Ha NOBEePXHOCTH,
UTO MOYKET BbI3BaTb PA3BUTUE MUTTUHIOBOI KOPPO3UM.

- Meperpes npu NpoBeAeHNM CBAPOUHbIX PaboT NpUBOAUT
K M3MEHEHMIO CTPYKTYPbl METa//a U €70 OKUCIEHUIO.

- CKOPOCTb CBAPKM M BPEMSs OXIAsKAEHUA ABNAIOTCA
BaXKHEMLUMMM NapameTpamu, KOTOpble NO3BONAIOT
NPeAoTBPATUTL KPUCTA/IIM3ALLMIO B MOMEHT Hadasia
Pa3BUTUs MEX3EPEHHON KOPPO3UK.

- 3aLLMTa 06erX CTOPOH LLIBA BOCCTAHOBUTE/IbHBIM ra30M.

- KOHTPO/Ib CKOPOCTY CBAPKM 1 OXNAMKAEHMA.

- OrpaHuyYeHve pocTa TemnepaTypbl.

- Mlcnonb3oBaHWe OCHACTKM 1 LUTAMMOB U3 ayCTEHUTHOWM
HepKaBeloLLEeN UM XPOMUPOBAHHOM CTasN.

- AHanu3 Ha 3arpAsHeHne
OKCUAAMM Kenesa.

- MeTannorpaduyeckumin aHanus.

- KoHTponb Temnepatypbl 1
BPEMEHW OXIAXKAEHUA.

- MpoBepKa cBapHbIX WBOB Ha
KOPPO3MOHHYIO CTOMKOCTb
cornacHo ASTM.

MpaBKa n rmbKa
TpybuaTbIx
HarpesaTte/bHbIX
3/1eMEHTOB

3HauMTeNbHOE faB/ieHre, NMPUKNapIBaEMOe BO BpeMA
onepauuii NPaBKu 1 TMBKKM, NPUBOAUT K y6oKoMy
BHEAPEHWIO METa/IIMYECKHMX YacTWL, BaIKOB B MOBEPXHOCTM
0b6pabaTbiBaembIx AeTanein.

- Banku I'IpaBVIJ'IbHO-FMﬁO"IHbIX CTaHKOB M3 TBepAO0CN/1aBHbIX|
MaTepuanos.

- AHanu3 Ha 3arpAsHeHne
OKCUOaMU XKenesa.

XpaHeHue Ha
NPOU3BOACTBEHHbIX

lMop, AeicTBMEM BO3AYLLHbIX NOTOKOB GopMUpYHOTCA
CKOMNEHWA META/IIMYECKOW NblAK, MOCTYNaoLWEn
CHaPYW, C KOHCTPYKLWIA 34aHUA UM C y4aCTKOB 3aBOJa,

- 3awmTa ot oGpaaoBava CKOM/IEHWI NbIAN.

- AHann3 Ha 3arpasHeHne
OKCUIAMV Kenesa.

- MOCTOAHHBIN KOHTPONb
MHTEHCUBHOCTM BbIHOCA MbIAN

M YNaKoOBOYHbIX - ExxeHeBHan ybopKa paboumx MecT 1 nosos.
AAHTAX rae obpabaTbiBatoTcA CTabHble AeTanu. 3Ta Mblib MOXKET B NPOW3BOACTBEHHDIX LIEXaX U
’ MHULWMUPOBATL MUTTUHIOBYHO KOPPO3WIO. COAEpXKaHVe YacTuL, JKee3a B

3arpsAsHeHUsX.
- CnewyianbHble C6OPOYHbIE IMHUM, UCMIONb3YEeMble TOIbKO
- TpeHWe O MeTaIIMYECKME CTO/bI UW YAAPI PYYHBIX . PO ’ N3y
C6opKa v py4Hble MHCTOYMEHTOR MOTYT IPHBECTV K BHE/DEHMIO HACTIL 19 cCBOPKM feTaneit U3 HepyKaBetoLLei CTanu. - AHaNW3 Ha 3arpasHeHve
onepauum - Pabouve CTONbl M UHCTPYMEHTbI, U3rOTOB/IEHHbIE U3 OKCUIAMV Kenesa.

»Kenesa B NOBEPXHOCTb 0bpabaTbiBaemoit AeTanu.

Hep)'l'(aBeIOLLl,el\;I CTa N UM NNACTUKA.

McnbiTaHma Ha

- TpeH1e 0 MeTa/IIMYECKME CTO/bI UV Yaapbl PyYHbIX
MHCTPYMEHTOB MOTYT NPUBECTU K BHEAPEHMIO YacTuL,
»Ke/niesa B NoBEPXHOCTb 0bpabaTbiBaemoi AeTanu.

- CneupanbHble C60pOYHbIE IMHWUK, UCNIO/b3YEMbIE TONIbKO
ON1A COOPKM AeTanei u3 HepyKaBeroLLel cTanu.
- Pabouve CTONbl M UHCTPYMEHTbI, U3rOTOB/IEHHbIE U3

- AHanu3 Ha 3arpAsHeHne

YTEUKM BOAbI - icnonb30oBaHWe HEKOHTPOIMPYEMbIX KUAKOCTEN HepKaBeloLLei CTanu UK NAacTUKa. OoKCUAAMM XKenesa.
MOKET NMPUBECTU K 3arpA3HEHNIO OKCUAAMU UK - Icnonb3oBaHMe YUCTOM BOAbI UM KOHTPONMPYEMbIX
METa/ININYECKMMM YaCTULL@AMU. KUAKOCTEN.
I'Ieggg?ﬁ%y#(gaﬂ - MpocenBaHue abpasmBHOroO
(BaHHan onepaus A6paswB 06bIYHO NONYYALOT APO6AEHNEM B MENBHULIAX |- 3aNpeT Ha 1CMo/b30BaHWe abpasnBOB, NOAYYEHHbIX matepuasna c Ucrnosib3osaH1em
NPOV3BOAMTCA C MOMOLLbIO METa/IIMYECKMX KPYroB. B pesynbrate B apobneHvem. MarHUTHOW NOBYLLKM.
ACKIOUMATENBHO abpasmBe MOTyT COAEPIKATLCA YacTMLbl, 0bpasoBaBLLMecs |- MoATBEpKAEHWE 3arpsA3HEeHUA Necka OKCaaMm »Kenesa. |- MoarsepyKaeHue 3arpasHeHus
o ocoBomy BC/IEACTBME U3HOCA KPYTOB, MHOTZA — B 3HAUWUTENbHbIX |- MpeanoyTeHne otaaeTca 06ayBKe CTEKNSHHbIMM HeabpasmBHbIX MOPOLLKOBbIX
Tpe6oBaHHio KOHLIEHTpaLMAX. LIapUKaMM. MaTepunanoB OKCMAAMMN
Kenesa.
3aKa3umKa)
- TpeHVe 0 MeTanIMYecKme CTO/bl MOXKET NPUBECTU
K BHEAPEHUIO YacTULL, XKenesa B NOBEpXHOCTb - YNaKoOBOYHbIE CTO/bl 3aKPbITbl NOAUITUAEHOBBIMU - MpoBepKa 3arpA3HeHUA CTONOB
Ynakoska obpabatbiBaemoii feTanu. naHenAmu. YKese30M Npu MOMOLLIM
- ONacHOCTb 3arpA3HEHWA NbIIbIO B Cy4ae AnTenbHoro |- MHAMBMAyanbHas ynakosKa B N1ACTUKOBYIO NIEHKY. XMMUYECKOrO crpes.
XPaHEHUA.
- MaccvBaLLMio NPOBOAAT TONIbKO ANA u3genuid, Ha 100%
W3roTOB/NIEHHbIX U3 HEPIKaBEIOLLEeH CTanu.
MaccvBauys Tepset cBoto 3GPEKTUBHOCTb B Cefyowmx |- 3anpeLLaeTcs nomeLaTb B BaHHY 415 NaccuBaLmm
cnyyanx: NpUCaZo4HbIe MaTepuasbl, MeAHbIN, CTaNbHOM,
- MaccyBaLMOHHDIN PacTBOP MOMKET ObITb 3arpAsHeH. NATYHHbIN U ONOBAHHbIN NPUMOW. - XvMUUECKM KOHTPOS
MaccvBauma - TemnepaTypa BaHHbI MOMKET BbITb HENPaBUIbHOM. - HenpepbIBHO KOHTPOAMPYIOT C MOMOLLLBIO

- Bpems naccuBaLn MOKET BbITb CIMLLKOM 60/bLIMM UK
C/IMLLIKOM MasTbIM.
- Mornu 3abbITb 06 3Tane NPOMbIBKU.

aBTOMATUYECKMX M3MEPUTE/bHBIX YCTPOMCTB C

BM3YasIbHOM M 3BYKOBOW CUrHaIn3auMeit Takme

napametpbl: pH, TeMnepaTypy 1 KOHLEHTPaLMIO.
- CKopocTb 06paboTKM aBTOMaTU3MPOBaHa.

naccmsauun.

- [MpoMmbIBKa aBTOMATU3MpPOBaHa.

OHTAKTbI

www.ultimheat.com
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L-12 3awmTa C NOMOLLbIO pacxoayemMbiX MarHMeBbIX aHOA0B

[na 60pbbbl C KOpPOo3Mneld, B 0COBEHHOCTM C KOPPO3MEN, KOTOPas NOPAXKAET CTa/IbHbIE U YyTYHHbIE pe3epByapbl U TPY6ONPOBOAbI,
6b11 pa3paboTaH MmeTo, NpesyCMaTPUBAIOLLMA UCMOb30BaHWE raibBAHNUYECKMX Nap.

B ruapaBimMueckmii KOHTYp YCTaHaBAMBAOT aHOZA, B 06LEM C/lyYae M3roTaBNIMBAEMbIN M3 MarHWUA, TaK YTO 3/1EKTPOANTUYECKAR
peaKuus, KoTopas B NPUCYTCTBUM BOAbI CNIOHTAHHO BO3HWKAET MeXAY MarHMem U CTa/ibHbIMW CTEHKaMM pe3epByapa, NPoUCXoanT
MeXay CTafbto Kak bosiee 61aropoaHbIM METaNIOM (KaToAOM) M MarHMEM Kak meHee 61aropoaHbiM MeTanioM (aHOAoM).

Mopg, feicTBremM BO3HMKAKOLWLETO rasibBaHNMYECKOro TOKa aHO4 MeANeHHO PAacTBOPAETCA, MarHMit BbIcBOBOXKA4AETCA M OcaKaaeTcs
Ha He3aLLMLLEHHbIX MeTal/IMYeCcKMX NOBEPXHOCTAX pe3epByapa. TaKoM aHOA Ha3bIBAETCA PACXOAyeMbIM, MOCKObKY OH
NoCTENEHHO PACTBOPAETCA. ITOT METOZ, LUIMPOKO UCNO/b3YeTCA B HAKOMUTE/IbHbIX BOAOHArPeBaTeNAX, pe3epByapbl KOTOPbIX MO
CO06paKeHUAM IKOHOMMUYECKOM BbIrOAbl U3rOTOBAEHbI U3 CTasv, MOKPLITON aHTUKOPPO3UIMHON 3Mablo. Ta SMa/ib MO CBOEN
npupoze ABNSETCA HECKOIbKO MOPUCTOM, KpOMe TOro, YacTble nepenaabl TemnepaTypbl U He6oNblLAA pasHMLA B KOaddULMeHTax
TEMNI0BOTO PaCLIMPEHUS MEXKAY CTa/Ibio U 3MaJblO Bbi3bIBAOT 06pPa3oBaHNe MUKPOTPELLMH B 3aLLMTHOM C/10€, BCIeACTBUE Yero
MeTa/l/1 KOPPOAMPYET N B KOHEYHOM UTOre HauMHAET NpoTeKaTb. [pUMeHeHMe peLleHnsa C PacXo4yembiM aHOLOM NO3BOSET
YBE/IMYUTb CPOK CNYKObI HarpeBaTessn, KOTOPbIA, O4HAKO, OrpaHUYeH CPOKOM C/yK6bl aHoAa.

B HarpeBaTenAx, Pacno/I0XKEHHbIX B pe3epByapax U3 HeprKaBeloLel CTau, YCTAaHOBKA TaKUX 3/IEKTPOAOB He TpebyerTcs,
NOCKONbKY NPW YCI0BUM NPaBUIbHOFO U3rOTOB/IEHUA KOPPO3UA B TaKUX pe3epByapax He BO3HUKAET.

L-13 3awmTta nytem HaNoOXKeHUA IN1eKTpoaa ANA NoABOoAA TOKA

YT106bI MCKNOUNTL NPOBAEMbI, CBA3AHHbIE C UISHOCOM MArHMeBOro aHOAQA, €r0 MOXKHO 3aMEHUTb TUTAHOBbBIM 3/1EKTPOAOM. 3aTeM
WCTOYHWMK MUTAHWUSA 3aMyCKAeT 3/1IEKTPOXMMUYECKYIO peaKL Mo, A8 KOTOpoW TpebyeTcs HanpsaKeHne B HECKO/IbKO BO/LT. B xoae
3TOI peaKLMn HEKOTOPble MUHEPA/Ibl, ECTECTBEHHbIM 06Pa3oM NPUCYTCTBYIOLWME B BOAE, B YaCTHOCTU MarHuii, ocaxaatoTcs
Ha OTKPbITble CTEHKM pe3epByapa, 3awmLLan ux. Takaa 3awmTa obecneymBaeT AONTOBPEMEHHbIE MPENMYLLECTBA, OAHAKO AN
ee 3¢ deKTUBHOCTU TpebyeTcs BbINOJIHEHME TPEX YC/I0BUIA: BbICOKOE COAEPKAHNE MarHUA B BOAE, HaZ/1eXKalllee 3a3eM/ieHmne
pe3epByapa 1 NOCTOAHHAA NOAAYa NUTAOLLETO HANPSAXKEHUS.

Ecnn Kakoe-nnmbo 13 Tpex ycIoBUI He BbIMOHAETCA, 3almTa 6yaeT HeadbeKTUBHOM.

Y106bI NPEOA0NETD PUCKM, CBA3AHHbIE C COCTAaBOM BOAbI, Obliv pa3paboTaHbl Tak Ha3biBaeMble «TMBpUAHbIE SN1EKTPOAbI»,
coveTatolme B cebe TUTAHOBBIM M MarHMEBbIN aHOZ, OAHAKO CPOK CNY¥KObl TAKOTO 3/1EKTPOAA OFPAHUYEH CPOKOM CYKObI
MarHMeBoro aHoaa.

B HarpeBaTenAx, PacrnosoXeHHbIX B pe3epByapax U3 Hep)KaBelLLel CTaiu, YCTAaHOBKA TaKUX 3N1eKTPOAO0B He TpebyeTcs,
NOCKOJIbKY NPU YC/I0BMU NPaBUNbHOIO U3rOTOBAEHUA KOPPO3UA B TAKUX pe3epByapax He BO3HUKAET.
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TexHun4yeckaa nHpopmauma

P

M — ocHOBHble popmynbl

M-1 3akoH Oma

[}

=Ul

U=RI

I= P/U

u="P/I

I=U/R

R=U/I

P= UYR

P = mowHocTb B BT; U = HanpaxeHue B B; | = cuna Toka B A; R = conpotusneHue 8 Om.

R=UYP

M-2 Ta6nuu,a 3aBUCUMOCTU MOLLHOCTU /IEKTPUYHECKOro Harpesarenna B BaTrax oT
conpoTus/sieHnAa U Hanpa>xeHnAa Ha Kaiemmax

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

ConpotusneHve| MowHoctb | MowHoctb | MowHoctb | MowHoctb | MowHoctb | MowHoctb | MowHoctb | MowHocTtb | MowHOCTb
(Om) npn 12 B npun 24 B npun 48 B npu 115 B npu 220 B npu 230 B npu 240 B npu 380 B npu 400 B
1000 0,1 0,6 2,3 13 48 53 58 144 160
500 0,3 1,2 4,6 26 97 106 115 289 320
265 0,5 2,2 8,7 50 183 200 217 545 600
212 0,7 2,7 10,9 62 228 250 272 681 755
106 1,4 5,4 21,7 125 457 500 543 1362 1500
100 1,4 5,8 23 132 484 529 576 1444 1600
90 1,6 6,4 26 147 538 588 640 1604 1778
70,5 2,0 8,2 88 188 687 750 817 2048 2270
52,9 2,7 10,9 44 250 915 1000 1089 2730 3000
50 2,9 11,5 46 265 968 1058 1152 2888 3200
42,3 3,4 13,6 54 313 1144 1250 1362 3414 3783
40 3,6 14,4 58 331 1210 1323 1440 3610 4000
35,3 4,1 16,3 65 375 1371 1500 1632 4091 4533
30 4,8 19,2 77 441 1613 1763 1920 4813 5385
26,4 5,5 21,8 87 500 1833 2000 2182 5470 6000
21,15 6,8 27,2 109 625 2288 2500 2723 6827 7565
20 7,2 29 115 661 2420 2645 2880 7220 8000
17,6 8,2 33 131 750 2750 3000 3273 8205 9091
13 11,1 44 177 1000 3723 4000 4431 11 108 12 308
10,55 13,6 55 218 1254 4588 5000 5460 13 687 15 166
5 29 115 461 2645 9680 10 580 11 520 28 880 32 000
2 72 288 1152 6613 24 200 26 450 28 800 72 200 80 000
1 144 576 2304 13225 48 400 52 900 57 600 144 400 160 000
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TexHun4yeckaa nHpopmauma

M-3 NMogkntoueHne oaHodas3HbIX HarpesaTeIbHbIX 3/1eMEHTOB

MapannenbHoe nogkatoueHUe

NMocneposaTtenbHoOe NOAKAIOYEHUE
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R(P) NG
YpenbHasa YpenbHasa
Obusee MOBEPXHOCTHAA | o oo Obusee noBepXHOCTHasA
Konuuectso conpoTusneHue Obuwan MOLLHOCTD HarpesaTe/IbHbIX| CONPOTUBNEHUE Obuan MOLLHOCTD
anemeHTOB (n) molHocTb (P) [HarpeBaTenbHOro molHocTb (P) |HarpeBaTenbHoro
(R) anemeHTOB (Nn) (R)
anemeHTa anemeHTa
(Bt/cm?) (Bt/cm?)
2 R=r/2 P=2p be3 nsmeHeHuU 2 R=2r P=p/2 PasgenuTb Ha 4
3 R=r/3 P=3p Be3 nsmeHeHui 3 R=3r P=p/3 Pa3gennTb Ha 9
n R=r/n P=np be3 nsmeHeHunn n R =Xr P=p/n Pasgenntb Ha n2

M-4 MopgKntoueHne TpeX¢a3HbIX HarpesaTe/ibHbIX 3/1eMeHTOB

MoaKnto4eHUe TPeyro/ibHMKOmM
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HanmeeHme, NU3MepPeHHOEe Ha KieMMaX HarpeBaTe/IbHOro asieMeHTa,
coenagaet C HOMUHA/IbHbIM HanpAaXXeHnem nNnUTaHuna: U=Un

U=1,737 (ecrm U =400 B, Un =230 B)

HanpskeHune, UsmepeHHOe Ha KleMMax HarpeBaTeNbHOro 31eMEHTa,
PaBHO HOMUHAbHOMY HaNPAXKEHUIO MUTAHWSA, PasaeneHHoMY Ha V3:

Hagfmi:”e 2308, 2308, 400 B, 4008, HanpseHue 2308, 2308, 400 B, 400 B,
) 3 dasbl 3 dasbl 3 dasbl 3 dasbl nutanHua (U) 3 dasbl 3 dasbl 3 dasbl 3 dasbl
HomuHanbHoe HomunHanbHoe
HanpskeHne HanpaxeHue
HarpeBaTe/IbHOro 230B 400B 230B 400 B HarpeBaTe/IbHOro 230B 400B 230B 400B
3/1eMeHTa anemeHTa
(Un) (Un)
YpenbHasa VpenbHasa YpenbHasa
YnenbHas YaoenbHas NOBEPXHOCTHAA YnenbHas YnenbHas NOBEPXHOCTHAA | MOBEPXHOCTHas YnenbHas YnenbHas
NOBEPXHOCTHaA | MOBEPXHOCTHAA ey NOBEPXHOCTHAA NoBEepPXHOCTHaA ety e e NOBEPXHOCTHAA NoBEePXHOCTHaA
MOLLHOCTb MOLLHOCTb 6e3 ’ MOLLHOCTb 6e3 MOLLHOCTb 4 ’ MOLLHOCTb 6e3 MOLLHOCTb,
(BT/cm?) V3MEHeHUM. pa3p,en§HHaﬂ ac N3MEHEHWIA. (BT/cm?) pas,qengHHau 3 pamengHHaﬂ ba W3MEHEeHUI. pasgeneHHas Ha 3.
Obuias 061138 MOLHOCTb O6iuan mouHocTs
MOLLHOCTb, cocrasnifet galz:g:\ 1e/? Oﬁué\ca)zrl;/\;)nu::oc‘rb
& T 06LLei T
%6;"': :3;"%3’;?:”“; pa3p,entgetmaﬂ 4 06Las MOLHOCTb légsﬂo?si%” BO3MOKHOM 06LLas MOLLHOCTL 1/3 ot o6u.|.§ﬁ
& C B 3 pasa 6onblue & MOLLHOCTU. B 3 pasa 6onbLue BO3MOYKHOM
O6uwas AL ) AU HOMMHaNbHOM  |O6LLas MOLLHOCTb| Ng’”"‘Hom' 1/3 ot HOMWHa/IbHOMN MOLLHOCTK,
MoLLHOCTb (P) MgLI.I,HO(;I'VI MOLLHOCTM OAHOrO (P) MPUONMSUTENBHO | k2 nboi MOLLHOCTM OAHOrO OHa paBHa
ET ese;(;;bu oro i Harpesarte/IbHOro pasﬂz'mlci)u::ocm MOLLHOCTN HarpeBaTe/IbHOro | MOLLHOCTW OHOTO
N e o e oo anemenTa (P = 3p). RS ofHOro anemenTa (P = 3p). | HarpesatesbHOrO
HarpesaTtesibHOro anemeHTa
3/1emMeHTa aNnemeHTa _
(P=P/3). P=p) aneI_V\eHTa (P=p)
(P=P/3)
Camblii
pacnpocTpaHeHHbIn
BapuaHT
NOAK/IOYEHNA,
nossonset
1CMo/b3oBaTb
OfHM U Te e
PeweHue 6e3 Harpesare/ibHble
KommeHTapum LELEREAL D pa?;:));‘:r:ggg:zaﬂ KommeHTtapumn 2 2 =L i
TEXHUYECKUX EHOREEE peKoMeHJyeTcA | peKomeHayetcs MOAK/IOEHNM peKkomeHayeTca
npobnem. 3B€3/10¥ C NUTaHNEM
400B
1 B MOAK/IOYEHUN
TPeyrobH1KOM C
nutaHuem 230 B
6e3
M3MeHeHUA
MOLLHOCTM

OHTAKTbI
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TexHun4yeckaa nHpopmauma
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M-5 PacueT MOLWHOCTU, HEOBXOAMMOM ANA HarpeBa XugKocren

Mcnonb3oBaHMe NOrpysKHbIX
HarpeBaTe/ibHbIX 3/IEMEHTOB A/14
yBenmyeHus

TeMnepaTypbl HELMPKYIMPYIOLLEN KULKOCTH
B pe3sepsyapax

Mcnonb3oBaHMe LMPKYAALMOHHOIO
HarpesaTtenii A1 yBeJMYeHWUs TemnepaTtypbl
KUAKOCTU, LMPKYAUPYIOLLEN B pe3epByapax
B 3aMKHYTOM KOHTYpe

Mcnonb3oBaHMe LMPKYAALMOHHOIO
HarpesaTesifi 418 yBeJMYeHWUs TemnepaTtypbl
NMOTOKa XXMAKOCTU 33 O4MH NPOX0A 3TOro
roToKa

" Te

Ts

r
=

=

Te

P=Vxpxcp(Tf-Ti)/3600 x t

P=Vxpxcp (Tf-Ti)/3600 x t

P=Qxp xCp (Ts - Te)/3600

P = noTpebHaa mowHOCTb B KBT

V = 06beM KUOKOCTM B M3

P = NNOTHOCTb XXMUAKOCTU B Kr/m3

Cp = yAaenbHasa Ten10eMKoCTb B KIK/Kr-°C
Tf = noTpebHan KoHeYHan Temnepatypa B °C
Ti = HayanbHas Temnepatypa °C

t = noTpebHOe Bpems nporpesa B Yacax

P = noTpebHaa molHOCTb B KBT

V = 06beM KUAKOCTU B M3

P = NIOTHOCTb XXMUAKOCTU B Kr/m3

Cp = yAenbHas TEMI0eMKoCTb B KIK/Kr-°C
Tf = noTpebHan KoHeYHas TemnepaTypa B °C
Ti = HayanbHasa TemnepaTtypa °C

t = noTpebHOoe Bpems nporpesa B Yacax

P = noTpebHan moLlHOCTb B KBT

Q = pacxog, *K1OKOCTH B MYy

p = MJIOTHOCTb KUAKOCTU B Kr/m3

Cp = yAe/ibHasA TEMNI0EeMKOCTb B KIM/Kr-°C
Ts = TemnepaTypa Ha Bbinycke B °C

Te = Temnepatypa Ha Bnycke B °C

M-6 MosbiweHne Temnepatypbl Bogbl B °C B yac / Ha eguHULY 06bema / MOLHOCTU.
(TeopeTtnueckui pacuer, 6e3 BblueTa noTepb TeNA.)

Cat23-2-2-82

LipKynupylowmii NOTOK, Pa3HOCTb TEeMNEPaTypbl MeXKAy BNycKoM U (O6bem HaKOMUTE/IbHOrO HarpesaTeis, POCT TemnepaTypbl
MouwHocTb BbIMNyCKOM BOADbI
nuTaHus
(kBT) 0,5n/muu| 1a/mun | 2a/mun | 3 a/mun | 5a/muH | 10 n/mun 100 n 200 n 300 n 500 n 1000 n
AT °C AT °C AT °C AT °C AT °C AT °C AT °C/u AT °C/u AT °C/u AT °C/u AT °C/u
1 29 14 7,2 4,8 2,9 1,4 5,2 2,6 1,7 1,0 0,5
1,5 43 21 11 7,2 4,3 2,1 7,7 3,9 2,6 1,5 0,8
2 57 29 14 10 5,7 2,9 10 5,2 3,4 2,1 1,0
36 18 12 7,2 3,6 13 6,4 4,3 2,6 1,3
43 21 14 8,6 4,3 15 7,7 5,2 3,1 1,5
50 25 17 10 5,0 18 9,0 6,0 3,6 1,8
57 29 19 11 5,7 21 10 6,9 4,1 2,1
64 32 21 13 6,4 23 12 7,7 4,6 2,3
36 24 14 7,2 26 13 8,6 5,2 2,6
39 26 16 7,9 28 14 9,5 5,7 2,8
43 29 17 8,6 31 15 10 6,2 3,1
47 31 19 9,3 34 17 11 6,7 3,4
50 33 20 10 36 18 1? 7,2 3,6
57 38 23 11 41 21 14 8,2 4,1
64 43 26 13 46 23 15 9,3 4,6
48 29 14 52 26 17 10 5,2
43 77 39 26 15 7,7
57 52 34 21 10
77 52 31 15
69 41 21

KoHTaKTbI

www.ultimheat.com
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M7 - CpaBHeHuMe nosbiWeHna Temnepartypbi B °C
B 4ac B 3aBUCUMOCTU OT MOLLHOCTU B HEKOTOPbIX BUAAX }KUAKOCTEN U TBEPAbIX TeN

MolLHOoCTb O6bem 6eToHa 06bem 0/1MBKOBOrO Mac/a 06bem BoAbI
(xBT) 0,1m® | 02m° | 0,3Mm° |05m® | 1m® | 1000 | 2000 | 3000 | 500 | 1000 | 100 | 200 | 300 | 500 1 | 1000 A
1 11,7 5,9 3,9 2,3 1,2 11,8 5,9 3,9 2,4 1,2 5,2 2,6 1,7 1,0 0,5
1,5 17,6 8,8 5,9 3,5 1,8 17,7 8,9 5,9 3,5 1,8 7,7 3,9 2,6 1,5 0,8
2 23 11,7 7,8 4,7 2,3 24 11,8 7,9 4,7 2,4 10 52 3,4 2,1 1,0
2,5 29 14,7 9,8 5,9 28 30 14,8 9,8 5,9 3,0 13 6,4 4,3 2,6 1,3
3 35 17,6 | 11,7 7,0 3,5 35 17,7 | 11,8 7,1 3,5 15 7,7 52 3,1 1,5
3,5 41 20,5 13,7 8,2 4,1 41 20,7 13,8 8,3 4,1 18 9,0 6,0 3,6 1,8
4 47 23 15,7 9,4 4,7 47 24 15,7 9,4 4,7 21 10 6,9 4,1 2,1
4,5 53 26 17,6 | 10,6 53 53 27 17,7 | 10,6 53 23 12 7,7 4,6 2,3
5 59 29 19,6 11,7 52 59 30 19,7 11,8 5% 26 13 8,6 5,2 2,6
5,5 65 32 21,5 | 129 6,5 65 32 21,6 | 13,0 6,5 28 14 9,5 57 2,8
6 70 35 23 14,1 7,0 71 35 24 14,2 7,1 31 15 10 6,2 3,1
6,5 76 38 25 15,3 7,6 77 38 26 15,3 7,7 34 17 11 6,7 3,4
7 82 41 27 16,4 8,2 83 41 28 16,5 8,3 36 18 12 7,2 3,6
8 94 47 31 18,8 9,4 94 47 31 18,9 9,4 41 21 14 8,2 4,1
9 106 53 35 21,1 | 10,6 106 53 35 21,2 | 10,6 46 23 15 9,3 4,6
10 117 59 39 23 11,7 118 59 39 24 11,8 52 26 17 10 5,2
15 176 88 59 35 17,6 177 89 59 35 17,7 77 39 26 15 7,7
20 235 117 78 47 23 o 118 79 47 24 o 52 34 21 10
30 352 176 117 70 35 o 177 118 71 35 o 77 52 31 15
40 470 235 157 94 47 o 236 157 94 47 o o 69 41 21

** NpumeyaHue: Bbile TeMNepaTypbl KUMEHWA pacyeT HeAelCTBUTENEH.

M-8 YaenbHaa TennoemkocTb (cp, B KO/Kr °C) n nNoTHOCTD (r, B Kr/m3) OCHOBHbIX }XUAKocTen

YaenbHas TenN0eMKOCTb: KOZIMYECTBO TEMNIOTbI, HEOBXOAMMOE AN U3IMEHEHWUA TEMNEPATYPbl O4HON eanUHULbI Macchl™ BellecTsa
Ha OAuH rpagyc.
(* Ecam ncnonb3ayetca 06bem, HE06X0ANMMO MONYUUTb AN HETO COOTBETCTBYHOLLYHO MacCy C MOMOLLbIO TabaunLbl NJIOTHOCTK.)

YaenbHaa TennoemkocTb (cp) MnotHocTb (p)

" AMepUuKaHcKkue MeTpmueckme AMepUuKaHcKkue

NMAKOCTH CcHn (6puTaHckue) ANHMLLB! cu (6puTaHcKkue)
eanHULbI eanHULbI

KO/(Kkr-°C) | BTE/(dyHT-°F) KKan/(kr-°C) Kr/m3 | dyHTbI/dyThI3
YKcycHas Knucnora 2,18 0,51 0,51 1048 65,4
CnunpT aTMnoBbIi 95%, npu 0°C (32°F) (ataHon) 2,3 0,55 0,55 807 50,4
Ammuak npu 40°C (104°F) 4,86 1,16 1,16 767 47,9
TennoHocutens DOWTHERM npwu 50°C(120°F) 1,55 0,37 0,37 944 58,9
ITUNEHINIMKONb, BOAHBIN pacTBop 25% 06., npu 70°C (160°F) 3,93 0,94 0,94 1018 63,5
ITUNEHIUKONb, BOAHbIN pacTeop 30% 06., npu 70°C (160°F) 3,87 0,925 0,925 1025 64,0
ITUNEHIIMKOb, BOAHbIN pacTBop 40% 06., npu 70°C (160°F) 3,73 0,89 0,89 1038 64,8
3TUNEHIMKoNb/BOAA, BOAHbIN pacTBop 50% 06., npu 70°C (160°F) 3,56 0,85 0,85 1050 65,5
ITUNEHIMKONb YnCTbIv npu 70°C (160°F) 2,36 0,56 0,56 1120 69,9
®peoH R-12 HacbiweHHbIN npu 50°C (120°F) 1,02 0,244 0,244 1310 81,8
MasyT MUH. 1,67 0,4 0,4 809 50,5
Ma3syT makc. 2,09 0,5 0,5 944 58,9
BeH3nH 2,22 0,53 0,53 673 42,0
MnuepuH 2,43 0,58 0,58 1261 78,7
KepocuH 2,01 0,48 0,48 809 50,5
Monoko 3,93 0,94 0,94 1028 64,2
Macno pactutenbHoe 1,67 0,4 0,4 921 57,5
Macno onmBkoBoe 1,97 0,47 0,47 929 58,0
MapadpuH 2,13 0,51 0,51 897 56,0
Macno coeBoe 1,97 0,47 0,47 920 57,4
Boaa npecHasa npu 20°C 4,19 1 1 1000 62,4
Boga mopckas npu 20°C 3,93 0,94 0,94 1028 64,2



TexHnyeckaa nHpopmauumsa
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M-9 YaenbHaa Tennoemkoctb (cp, B KOM/Kr °C) u naoTHoOcTb (r, B Kr/m3) 0OCHOBHbIX
TBEPAbIX BELLecTs

YpenbHas TensoemMKocTb (cp) MnoTHocTb (p)
AmepuKaHcKue MeTouueckue AmepuKaHcKue
Teepable BewecTsa cm (6putaHckue) P cu (6putaHckue)
eAnHULbI
eAVHULbI eAVHULbI
KO/ (kr-°C) BTE/($pyHT-°F) KKkan/(kr-°C) Kr/m? $yHTBI/ DYTHIE
AntomuHuii (npu 0°C) 0,87 0,21 0,21 2700 168
Meab 0,39 0,09 0,09 8920 556
JlatyHb 0,38 0,09 0,09 7300—8800 455—549
Cranb 0,46 0,11 0,11 7500—8100 468—506
beTtoH 0,75~0,96 0,18—0,23 0,18—0,23 2200—2500 137—156
M-10 Pacxop, BOAblI ANA 06bIYHbIX HarpeBaTeneﬁ XKXUAKOCTU
- LMPKYNALUOHHDIN |- LLMPKYNALMUOHHDBIN
Hacoc Hacoc
. | UeHTpanbHOro LieHTpanbHOro o FnaBHbIA
BbiToBOW | BbITOBOM H:lrtfckxg::l:::::xo oTonaeHus, oTonneHms, Hr::::z.lllldﬂ Hacoc nngg;:?:niﬂzro
Ayw, Ayw, CpeAHAA CKOPOCTb | CpeaHAA CKOPOCTb Ana cna, o
manblii | 6onbLioi omm::(gug,c :':3'(“ - Harpesartenb - Harpesartenb ana c::(’)"“:;iﬂ BbICOKas 6accecvll1|-;a nm
P ANA cna Mmanbii, cna 6onbLwoii, P CKOpOCTb
LUPKYNALMOHHDBIN | LUPKYAALNOHHDIN
Hacoc Hacoc
n/mun 2 5 10 20 50 100 250 500
rann./MmuH 0,53 1,32 2,64 5,28 13,2 26,4 65,4 132

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLNKN, YePTEXM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMblE B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEHeHbI 6e3 npe,a,BapMTeanoﬁ KOHCYy/bTauuun
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Halwemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,a,BapMTeanoﬁ KOHCYy/1bTauumn

X

CnUCOK apTUKYNoB
CnNUCOK apTUKYNOB Cnu1CcoK apTUKynoB Cru1CoK apTUKynoBe CrunCcoK apTMKynoBs CnnCoK apTUKynos
95U107A615E00000 95U331G675G11000 9SU531E690Y11E00 4RSFMDO055C0B8051 5MA3SPF121F18500
9SU107A630E00000 95U331G638G11000 9SU531E645Y11E00 4RSFMDO065D0B8051 5MA3SPF129F18500
9SU107E615E00E00 95U331A675G11000 9SU531F690Y11000 4RSFMDO075D0B8051 5MA3SPF139F18500
9SU107E630E00EQD 95U331A638G11000 9SU531F645Y11000 4RSFMDO8SDOB80S1 5MA3SPF152F18500
95U113A615E00000 95U331B675G11E00 95U531G690Y11000 4RSFMD090DOB8051 5MA3SPF165F18500
9SU113A630E00000 9SU331B638G11E00 95U531G645Y11000 49SFMDO040CAB8051 5MA3SPF169F18500
9SU113E615E00E00 9SU331C675G11E00 9SUE31C6C9G11E00 49SFMD055DAB8051 SMA3SPF182F18500
9SU113E615E00E00 9SU331C638G11E00 9SUE31C665G11E00 49SFMDO60DAB8051 SMA3SPF188F18500
95U231A675G00000 9SU331E675G11E00 9SUE31D6C9G11000 49SFMDO70DAB8051 SR D
95U231A638G00000 95U331E638G11E00 9SUE31D665G11000 49SFMD075DAB8051 SRl m e
95U231B675GO0E0D 9SU331F675G11000 9SUE31E6CIG11E00 49SFMD095DABS051 SMA3SPF240F18500
95U231B638GO0EO0 95U331F638G11000 9SUE31E665G11E00 8L0070105A061001 LGN
95U231C675GO0E0D 95U331G675G11000 9SUE31F6C9G11000 8L0080105AA61001 s
95U231C638GO0E0D 95U331G638G11000 9SUE31F665G11000 8L0080105A061001 R1X671034G35N200
95U231E675GO0E00 95U431A675G11000 9SUE31G6C9G11000 8L0080105AA61001 R1X672650635N200
95U231E638G0O0EOD 95U431A638G11000 9SUE31G665G11000 8L0090115A061001 RIX671550G35N200
R1X671034G35N200
95U231F675G00000 95U431B675G11E00 9SU631C6R0Z22E00 8L0090115AA61001
R1X672650G35N200
95U231F638G00000 95U431B638G11E00 95U631C690222E00 8L0100120A061001
R1X671550G35N200
95U231G675G00000 95U431C675G11E00 95U631D6R0Z22000 8L0100120AA61001
RAX671034G31NOOE
95U231G638G00000 95U431C638G11E00 95U631D690222000 8L0110135A061001
RAX671234G31NOOE
9SUB31A696G00000 9SU431E675G11E00 9SU631E6R0Z22E00 8L0110135AA61001
RAX671034G31NOOE
9SUB31A648G00000 9SU431E638G11E00 9SU631E690Z22E00 8L0120145A061001
RAX67265QG31NOOE
9SUB31B696GO0E0D 9SU431F675G11000 9SU631F6R0Z22000 8L0120145A061001
RAX671550G31NOOE
9SUB31B648GO0EQD 95U431F638G11000 95U631F690222000 8L0130155A061001
RAX671034G31NOOE
9SUB31C696GO0E0D 95U431G675G11000 95U631G6R0Z22000 8L0130155AA61001
RAX672650G31NOOE
9SUB31C648GO0E0D 95U431G638G11000 95U631G690222000 8L0150175A061001
RAX671550G31NOOE
9SUB31E696GO0E0D 9SUD31A6B4G11000 95U731C6R0Z22E00 8L0150175AA61001
6R1T342085105
9SUB31E648GO0E0D 9suUD3 820060090A161001
1A657G11000 95U731C690222E00 CRIT34208510T
9SUB31F696G00000 9SUD31B6B4G11E00 95U731D6R0Z22000 820060090AA61001 CR1T3472685145
9SUB31F648G00000 9SUD31B657G11E00 95U731D690222000 820070100A161001 11342685147
9SUB31G696G00000 9SUD31C6B4G11E0D 9SU731E6R0Z22E00 820080110A161001 CR1P34195
9SUB31G648G00000 9SUD31C657G11E00 9SU731E690Z22E00 820090120A161001 CRLP3AIOT
95U331A675G11000 9SUD31E6B4G11E00 9SU731F6R0Z22000 820110140A161001 R
95U331A638G11000 9SUD31E657G11E00 9SU731F690222000 820130160A161001 U
95U331B675G11E00 9SUD31F6B4G11000 95U731G6R0Z22000 820150180A161001 605USS03388
95U331B638G11E00 9SUD31F657G11000 95U731G690222000 5MA3SPFO70F18500 69SUSL70405
95U331C675G11E00 9SUD31G6B4G11000 95U831C690Y22E00 5MA3SPFO77F18500 69SUSL8570S
95U331C638G11E00 9SUD31G657G11000 95U831C645Y22E00 5MA3SPFO84F18500 69SUSL7040V
95U331E675G11E00 95U531C690Y11E00 95U831D690Y22E00 5MA3SPFO91F18500 695USL8570V
9SU331E638G11E00 95U531C645Y11E00 9S5U831D645Y22E00 5MA3SPFO96F18500 69SUFRG18300B8100
95U331F675G11000 95U531D690Y11000 9SU831F690Y22000 5MA3SPF106F18500 69SUFRG18300L100
95U331F638G11000 95U531D645Y11000 9SU831F690Y22000 5MA3SPF109F18500 69SUFRG18300V100
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CrtaHpapTHbIe
Harpesartenu
XNOAKOCTU
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CTaHp,ap'erle Harpesate/in XnaKoctu &

OuameTtp 70 mm, gavHa 70 mm, putnHrn 1”

Tun

9suU107

BepTuKanbHbil (A) FopusoHTanbHbIN (E)

27mm 70mm 45mm

142mm

Ouametp TpybuaToro HarpeBaTeNbHOro aNemeHTa: 8 Mm
Martepuan Tpy64aToro HarpeBaTeNbHOro aemeHTa: 316L (Kak BapuaHT, MHKool 800)
KonuuectBo Tpy6uaThix HarpeBaTeNbHbIX 3/1eMeHTOB: 1.

Martepuan Kopnyca: HeprkaBetowas ctasb 304L (Kak BapuaHT, 316L)
Matepuan pUTUHroB: Heprkasetowasa ctanb 304L (Kak BapuaHT, 316L)

yepTeXXn, onUcCaHnA, XapaKTepPUCTUKN, NCMNOJIb3yeMble B AaHHbIX TEXHNYECKMX NAaCNOPTax, NnpeaHa3Ha4YeHbl

A ¥ MOTYT BbITb M3MeHeHbl 6e3 NpeaBapuTeNbHON KOHCYNbTaLMK

Onametp
HarpeBaTenbHOro
31eMeHTa

9SU107A615E00000 10 2308 1,5 kBt
9SU107A630E00000 20 2308 3 kBT
9SU107E615E00EQ0 10 2308 1,5 kBt
9SU107E630EOOEQO 20 2308 3 kBT

YnenbHaa NoBepXHOCTHasA

T K-BO HarpeBaTe/ibHbIX
MOLLLHOCTb (BT/cm )

MHaeKebl WcnonHeHne e

HanpaxeHue | MowHocTb

KoHTaKTbI www.ultimheat.com Cat23-2-4-3



CraHpa PTHbIE HarpesaTean XXNA4KoCtu

o

OwvameTtp 70 mm, gavHa 130 mm, dutuHrm 1”

9suU113

Tun

BepTuKanbHbiit (A) FopusoHTanbHbIN (E)
45}“’" 5 1"BSPP1—17
Bl 8 e
NV il

B70mm

3
5;5130"

210mm

) 7

OuameTtp TpybuyaToro HarpeBaTe/IbHOro a1eMeHTa: 8 MM

Matepuan TpybuaToro HarpeBaTe/IbHOro 3emeHTa: 316L (Kak BapuaHT, nHkooi 800)

KonunuecrtBo Tpy6uaTbix HarpeBaTesibHbIX 3/IEMEHTOB: 1.

MaTtepuan Kopnyca: HepkaBetollas ctanb 304L (Kkak BapuaHT, 316L)

MaTtepuan GUTUHIoB: HepskaBetolan ctanb 304L (Kak BapuaHT, 316L)

BnycKHOe coefUHeHUe: HapyKHaa UMAnHapuyeckan pesbba 1” BSPP

[OuameTp BbINyCKHOro NaTpybKa: Hapy*KHasa LMAUHApUYECcKas pe3bba 1” BSPP

PacctosaHuMe BNyCcKa U BbiNyCKa OT 0CEBOW JIMHUMU: COOCHbI

Pe3bba Bo3aywwHOro KnanaHa: 3/8 BSPP (B ropn3oHTaibHOM NUCMOHEHWUN)

KapmaH Tepmonapbl (1): 3 Hepxasetowei ctanm 304L, ceyeHme 10 x 8,5 mm, annHa 120 mm, nog, yCTaHOBKY
TEN/JI0BOTO BbIKAtOYATENA (CM. MOZENW NOAY3/10B TEMN/IOBbIX BbIK/lOYaTelei B KOHLLE AaHHOro KaTasora). Mo

3anpocy AOCTyrneH MeAHbI KapMaH Tepmonapbl. [laHHbIM KapMaH TaK:Ke MOKET UCMO/1b30BaTbCA A5 pasMeLLeHns

TEPMOMNATPOHA WY TEMNEPATYPHOIO AaTUMKa.
MOHTaXHbI/ KPOHLUTEUH ANCKOBOro TepmocTaTta (2): 1 KpoHLWTelH AN TepMocTaTa C YBeANYeHHOM YallKol
MOZEeNM TePMOCTaTOB B KOHLLE KaTasora)

KpoHLWTeliHbl N8 HaCTeHHOro MOHTa)a (3): oAnH KpoHWwTelH M5. Tak»Ke MOXeT MCNO/b30BaThCA A/1A 3a3eM/IeHUS.

BcnomorartenbHble I'IpVICI10CO5I'IEHVIH: CM. B KOHLLe AaHHOro KaTa/iora

CraHpapTHble U3genus, pesepeyapbl U3 HepxKaselowel ctanu 304L, HarpeBaTenbHble

azleMeHTbl B 060n04Kax u3 cranam 316L

o

(cm.

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb MU3MEHEHbI be3 npep,BapMTeanoﬁ KOHCy/NbTauumn

OunameTp K-Bo
HarpeBaTe/IbHOrO | HarpeBaTe/bHbIX (B)
anemeHTa 31emMeHTOoB

YpaenbHaA noBepxXHOCTHaA

NHpaekcbl UcnonHeHue mouwHocTb (BT/cm?)

Hanpsa»eHue | MowHocTb

HbIM COBEPLUEHCTBOBAHMEM Hallen NpoayKUnn, HepTeKn, onnUCaHnA, XapakKTePUCTUKN, UCMOJIb3yeMble B AaHHbIX TEXHUYECKUX NacnopTax, NnpeaHasHa4YeHbl

(kBT)

9SU113A615E00000 10 230B

1,5 kBT

9SU113A630E00000 20 230B

3 kBT

9SU113E615E00E00 10 230B

1,5 kBT

9SU113E630EOOEOO 20 230B

Cat23-2-4-4 KoHTaKTbI www.ultimheat.com
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1 NPOAYKLN, YEPTEXKM, OMMUCAHUSA, XapPaKTEPUCTUKMN, UCMO/b3YEMbIE B A@HHbIX TEXHUYECKMX NacnopTax, npegHasHauyeHsbl

03HaKOMJIEHUA U MOTYT BbITb U3MEHeHbI 6e3 NpeaBapUTeIbHOM KOHCY/IbTaLMK

)

CTaHAapTHbIe Harpesate/in XnaKoctu 8‘

OuameTtp 76 mm, gamHa 313 mm, neTaeBble TpybuaTbie HarpeBaTebHble
anemeHTbl, puTnHIrn 1”

Tun -

9suU231

BepTtukanbHbiii (A, B, C)

B j24m:
G3B(BSFP)

3o

313mm

28 28 28 1
mm mm mm

10,

T hzmaf
~28mm E ~25mm .5mm
8 |- =
s0mm Sopm E ¥
17m 17 =25m
2o o76mm
1"BSPP. TBSPP.

| oremm | | “oremm |

FopusoHTanbHbii (E, F, G)

E 313mm F 313mm
- L 0mm 48.5mm
BSPP| 1"HSPP
m 1 2
17 17mm
7 27mm ¥t \ 27mm 1™ s am
Ziomm [
T
| <]

22mm l

1BSPP %
S (X3)

T el G50

170mm

|
|2 : e i
1"BSPP. H H
28mm| 3
e moan 8 H 0
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CTaHAapTHbIE HarpeBaTe/n }XUAKOCTU

o

DOunametp HarpeBaTtens: 8 mm

MaTtepuan TpybuyaToro HarpeBaTe/ibHOro asfiemeHTa: 316L (Kak BapmnaHT, nHkonoi 800)

KonunuyectBo Tpy64aTbiXx HarpeBaTe/ibHbIX 3/1IEMEHTOB: 3

Marepuan Kopnyca: Hep:kasetoluas ctanb 304L (Kak BapunaHT, 316L)

MaTtepuan GUTUHIoB: HepXKaBsetolas cTanb 304L (kak BapuaHnT, 316L)

BnycKHOe coefUHeHUe: HapyKHaA LManHapmuyeckan pesbba 1” BSPP

[OunameTp BbINyCKHOro NaTpybKa: HapyKHasA LMAUHApUYEecKas pesbba 1”7 BSPP

Pe3bba Bo3aywHOro KnanaHa: 3/8 BSPP (Ha mogensax, roe Takol y3en npeaycmMmoTpeH)

KapmaH Tepmonapebl (1): 13 HeprkaBetowen ctanum 304L, ceyeHume 10 x 8,5 mm, asmnHa 260 mm, Noz YCTaHOBKY
TEn/J0BOro BblKAtoYaTens (CM. Mogenn NoAy3N0B TEMN/I0BbIX BblK/AtoYaTeien B KOHLE AaHHOro KaTasora). Mo
3anpocy AOCTyNneH MeaHbl KapMaH TepmMmonapbl. [laHHbIM KApMaH TaK}Ke MOMKET UCMO/1b30BaTbCA A/1A Pa3MeLLEeHNs
TepMOoMnaTpoHa NN TeMNEePaTYPHOro AaTymKa.

MOHTa}KHbIA KPOHLUTENH AUCKOBOro TepmocTaTa (2): 1 KpoHLTENH A1a TePMOCTaTa C YBEIMYEHHOM YaLllKom (cm.
MOZENN TePMOCTAaTOB B KOHLLE Al@HHOro KaTtasiora).

KpoHLuTeiiHbl ANA HaCTEHHOro MoHTa)a (3): HoXKuM 3 x 2 M5, paccTtosiHue oT ocu 170 mMm, S5 HACTEHHOTO
MOHTaKa C 3 pa3HbIX CTOPOH. KpoHLwTelHbl M5, KOTOpble HE UCMOb3YIOTCA A/1A HACTEHHOr0 MOHTAXKa, MOryT BbITh
MCNO/Ib30BaHbl A1A 3a3eM/IEHUA.

BcnomorartenbHble NpUcnoco6ieHusn: CM. B KOHLLe ZaHHOro KaTtasiora

CTtaHpapTHble U3genus, pesepByapbl U3 HepXKaBetowei ctanu 304L, netneBble
HarpeBaTe/bHble 3/1IeMeHTbl B 060/104Kax u3 cranm 316L

YpenbHasa OvameTtp 3
UHAeKcbl UcnonHeHune NnoBEepPXHOCTHasA HarpeBaTe/NIbHOro K-80 ;i;’::g:_:sswb'x HanpsakeHue | MowHocTb (KBT)
mowHocTb (BT/cm?) anemeHTa
9SU231A675G00000 A 10 8 3 230 - 400 3x2,5
9SU231A638G00000 A 5 8 3 230 - 400 3x1,25
9SU231B675G0O0EOO B 10 8 3 230 - 400 3x2,5
9SU231B638G0O0OEOO B 5 8 3 230 - 400 3x1,25
9SU231C675G0O0OEOO C 10 8 B 230 - 400 3x2,5
9SU231C638G0O0OEOO C 5 8 3 230 - 400 3x1,25
9SU231E675G00E0O B 10 8 3 230 - 400 3x%x2,5
9SU231E638G00E0O B 5 8 3 230 - 400 3x1,25
9SU231F675G00000 F 10 8 3 230 - 400 3x%x2,5
9SU231F638G00000 F 5 8 3 230 - 400 3x1,25
9SU231G675G00000 G 10 8 3 230 - 400 3x%x2,5
9SU231G638G00000 G 5 8 3 230 - 400 3x1,25

3HayYeHMA MOLLLHOCTU NPeACcTaBAAlT cO60M MaKCMMasibHble BO3MOXKHbIe 3HaYeHWA ANA 3a4aHHOM YAeNbHOW NOBEPXHOCTHON MOLLHOCTY.
MOHO YMEHbLNTb MOLHOCTb, CHU3UB YAE/1bHYH NOBEPXHOCTHYHO MOLLHOCTb.

B cBA3M C NOCTOAHHbBIM COBEPLIEHCTBOBAaHWEM HaLLEN MPOAYKLMM, YEPTEXKM, ONUCAHUSA, XapaKTePUCTUKK, UCMO/b3yEMbIE B A@HHbIX TEXHUYECKMX MacnopTax, npeaHasHadveHbl

Cat23-2-4-6 www.ultimheat.com ]
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CTaHAapTHbIe Harpesate/in XnaKoctu &

Ounametp 76 mm, aavHa 313 mm, cnupanbHble TPybuaTbie HarpeBaTebHble
anemeHTbl, putnHrn 1”

Tun

9sSuUB31

BepTtukanbHbii (A, B, C)

|

=)

fi
I
I

IY,
|

]

an
£

T

N
iy

—1 313
m

(X3)

1

)AYKLMM, YEPTENKM, ONUCAHUSA, XaPaKTEPUCTUKM, UCMOb3YEMbIE B AaHHbIX TEXHUYECKUX MacrnopTax, npeaHasHauveHbl

IKOMJ/IEHMA U MOTYT BbiTb M3MEHEHbI 63 NpeaBapUTeNbHOM KOHCYAbTaLMM

. =

=1,

ot mm

| somm | siomn. I

) L]
~25mm
DTGmm E — Somm Dt i jﬁ:ﬂm
|“{l|_l\‘ |77IY’|
lesPe | |1°BSPP |

F

159

KoHTaKTbI www.ultimheat.com Cat23-2-4-7



CTaHAapTHble HarpeBaTeun XXUAKOCTH

o

Ownametp HarpeBarensa: 8 mm

MaTtepuan TpybuyaToro HarpeBaTe/ibHOro asfiemeHTa: 316L (Kak BapmaHT, nHKkonoi 800)

KonunuectBo Tpy64aTbiXx HarpeBaTe/ibHbIX 3/1IEMEHTOB: 3

Marepuan Kopnyca: Hep:kaBetolas ctanb 304L (Kak BapmaHT, 316L)

Marepuan pUTUHIoB: Hep:KkasetoLwas ctanb 304L (Kak BapuaHT, 316L)

BnycKHOe coefuHeHUe: HapyKHaA LMAnNHApuyeckasa pesbba 1” BSPP

[OuameTp BbINyCKHOro naTpybKa: HapyKHas LMaMHapuyeckas pesbba 1” BSPP

Pe3bba Bo3aywHOro KnanaHa: 3/8 BSPP (Ha mogensx, rae Takoi y3en npeaycmoTpeH)

KapmaH Tepmonapbl (1): u3 HeprkaBetowen ctanu 304L, ceyeHume 10 x 8,5 mm, annHa 260 MM, NoZ YCTaHOBKY
TEn/J0BOro BblKAtoYaTens (CM. Mogenn NoAy3N0B TEMN/I0BbIX BblK/AtoYaTeien B KOHLE AaHHOro KaTasora). Mo
3anpocy AOCTyNneH MeaHbl KapMaH TepmMmonapbl. [laHHbIM KApMaH TaK}Ke MOMKET UCMO/1b30BaTbCA A/1A Pa3MeLLEeHNs
TepMOoMnaTpoHa NN TeMNEePaTYPHOro AaTymKa.

MOHTa}KHbIA KPOHLUTENH AUCKOBOro TepmMocTaTa (2): 1 KpoHLWTENH A8 TepMOCTaTa C YBEIMYEHHOM YaLllKon (Cm.
MOZENN TePMOCTAaTOB B KOHLLE Al@HHOro KaTtasiora).

KpoHLuTeiiHbl ANA HaCTEHHOro MOHTa)a (3): HoXKM 3 x 2 M5, pacctosiHue oT ock 170 mm, 415t HACTEHHOTO
MOHTaKa C 3 pa3HbIX CTOPOH. KpoHLwTelHbl M5, KOTOpble HE UCMOb3YIOTCA A/1A HACTEHHOr0 MOHTAXKa, MOryT BbITh
MCNO/Ib30BaHbl A1A 3a3eM/IEHUA.

BcnomoraTtenbHble NpUcnocobieHus: cM. B KOHLLE Z@HHOro KaTtasiora

CtaHpapTHble u3genus, pesepsyapbl U3 HepXKaBetowei ctanm 304L, cnupanbHbie
HarpeBaTe/ibHble 3/1IeMeHTbl B 060/104Kax u3 cranm 316L

YaenbHasa AvameTp 3
UHAaeKebl UcnonHeHue noBepXHOCTHasA HarpeBaTeNbHOro K-e0 :i;ﬁ:s:ssbublx Hanpa;t)(euue MO(""("‘I;'SCT"
molLyHocTb (Bt/cm?) anemeHTa
9SUB31A696G00000 A 10 8 3 230-400 3x3,2
9SUB31A648G00000 A 5 8 3 230-400 3x1,6
9SUB31B696G0O0EOO B 10 8 3 230-400 3x%x3,2
9SUB31B648G0O0EOO B 5 8 3 230-400 3x1,6
9SUB31C696G0O0EOO C 10 8 3 230-400 3x3,2
9SUB31C648G0O0EOO C 5 8 3 230-400 3x1,6
9SUB31E696G0O0EOO E 10 8 3 230-400 3x3,2
9SUB31E648G00EOO E 5 8 3 230-400 3x1,6
9SUB31F696G00000 F 10 8 3 230-400 3x%x3,2
9SUB31F648G00000 F 5 8 3 230-400 3x1,6
9SUB31G696G00000 G 10 8 3 230-400 3x3,2
9SUB31G648G00000 G 5 8 3 230-400 3x1,6

3HayYyeHMA MOLHOCTU NPeacTaBaAAoT cobol MaKcMMasibHble BO3MOXKHble 3HaYeHuA Aana 3aAaHHOVI yﬂ,el’leOl‘;I I'IOBerHOCTHOﬁ MOLLHOCTH.
MoHOo YMEHbLWUTb MOWHOCTb, CHU3UB YAe/IbHYH MOBEPXHOCTHYO MOLWLHOCTb.

B cBA3M C NOCTOAHHbIM COBEPLUEHCTBOBaHWEM HaLlen NPOAYKLMUN, YHEPTEXM, ONMUCAHUA, XapaKTEPUCTUKMN, UCMONb3YEMbIE B JaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsbl
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TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEeHeHbI 6e3 npep,BapMTeanoﬁ KOHCy/NbTauumn



CTaHAapTHbIe Harpesate/in XnaKoctu 8‘

Ovuametp 80 mm, gamHa 313 mm, neTneBble TpybuyaTbie HarpeBaTe/ibHble
anemeHTbl, putuHru 1”1/4
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)3HAKOMJ/IEHMA U MOTYT BbiTb M3MEHEHbI 6e3 NpeaBapUTENbHOM KOHCYAbTaLMM

lfopusoHTanbHbiii (E, F, G)
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CTaHAapTHbIE HarpeBaTe/n }XUAKOCTU

o

Ownametp HarpeBarensa: 8 mm

MaTtepuan TpybuyaToro HarpeBaTe/ibHOro asfiemeHTa: 316L (Kak BapmaHT, nHKkonoi 800)

KonunuectBo Tpy64aTbiXx HarpeBaTe/ibHbIX 3/1IEMEHTOB: 3

Marepuan Kopnyca: Hep:kaBetolas ctanb 304L (Kak BapmaHT, 316L)

Marepuan pUTUHIoB: Hep:KkasetoLwas ctanb 304L (Kak BapuaHT, 316L)

BnycKHoOe coeguHeHUe: HapyKHasa LuanHapuyeckan pesbba 1”1/4 BSPP (Kak BapuaHT, 1)

[OuameTp BbiNyCKHOro naTpybKa: Hapy»kHas uuanHapudeckas pesbba 1”1/4 BSPP (Kak BapuaHT, 1)

Pe3bba Bo3aywHOro KnanaHa: 3/8 BSPP (Ha mogensx, rae Takoi y3en npeaycmoTpeH)

KapmaH Tepmonapbl (1): u3 HeprkaBetowen ctanu 304L, ceyeHume 10 x 8,5 mm, annHa 260 MM, NoZ YCTaHOBKY
TEn/J0BOro BblKAtoYaTens (CM. Mogenn NoAy3N0B TEMN/I0BbIX BblK/AtoYaTeien B KOHLE AaHHOro KaTasora). Mo
3anpocy AOCTyNneH MeaHbl KapMaH TepmMmonapbl. [laHHbIM KApMaH TaK}Ke MOMKET UCMO/1b30BaTbCA A/1A Pa3MeLLEeHNs
TepMOoMnaTpoHa NN TeMNEePaTYPHOro AaTymKa.

MOHTa}KHbIA KPOHLUTENH AUCKOBOro TepmMocTaTa (2): 1 KpoHLWTENH A8 TepMOCTaTa C YBEIMYEHHOM YaLllKon (Cm.
MOZENN TePMOCTAaTOB B KOHLLE Al@HHOro KaTtasiora).

KpoHLuTeiiHbl ANA HaCTEHHOro MOHTa)a (3): HoXKM 3 x 2 M5, pacctosiHue oT ock 170 mm, 415t HACTEHHOTO
MOHTaKa C 3 pa3HbIX CTOPOH. KpoHLwTelHbl M5, KOTOpble HE UCMOb3YIOTCA A/1A HACTEHHOr0 MOHTAXKa, MOryT BbITh
MCNO/Ib30BaHbl A1A 3a3eM/IEHUA.

BcnomoraTtenbHble NpUcnocobieHus: cM. B KOHLLE Z@HHOro KaTtasiora

CTaHpapTHble u3genus, pesepsyapbl U3 HepXKasetowen ctanu 304L, netnesblie
HarpeBaTeNbHble 3/1IeMeHTbl B 060n10uKax u3 ctanm 316L, dutunrn 1”1/4

UHpeKcbl UcnonHeHue no:ep'::::ca'r’:ian X Harpneggliruoro i :zre;,)::::ggbublx HanpsaeHue Mo(t:;scrb
mowHocTb (BT/cm?) anemeHTa
9SU331A675G11000 A 10 8 3 230-400 3x2,5
9SU331A638G11000 A 5 8 3 230-400 3x1,25
9SU331B675G11E00 B 10 8 3 230-400 3x2,5
9SU331B638G11E00 B 5 8 3 230-400 3x1,25
9SU331C675G11E00 C 10 8 3 230-400 3x2,5
9SU331C638G11E00 C 5 8 3 230-400 3x1,25
9SU331E675G11E00 E 10 8 3 230-400 3x2,5
9SU331E638G11E00 E 5 8 3 230-400 3x1,25
9SU331F675G11000 F 10 8 3 230-400 3x2,5
9SU331F638G11000 F 5 8 3 230-400 3x1,25
9SU331G675G11000 G 10 8 3 230-400 3x2,5
9SU331G638G11000 G 5 8 3 230-400 3x1,25

3HaYeHMA MOLLHOCTM NPeACTaBAAT COO0N MaKCMMa/ibHble BO3MOKHbIE 3HaYeHWUs 415 3a4aHHOW YAE/NbHOM NOBEPXHOCTHOM MOLLHOCTMU.
MOMHO YMEHbLWUTb MOLHOCTb, CHU3UB YAENbHYH NOBEPXHOCTHYH MOLLHOCTb.

B cBA3M C NOCTOAHHbIM COBEPLUEHCTBOBaHWEM HaLlen NPOAYKLMUN, YHEPTEXM, ONMUCAHUA, XapaKTEPUCTUKMN, UCMONb3YEMbIE B JaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsbl
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TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEeHeHbI 6e3 npep,BapMTeanoﬁ KOHCy/NbTauumn



CTaHAapTHbIe Harpesate/in XnaKoctu 8‘

Ouametp 88 mm, anuHa 313 mm, neTnesble TpybuaTblie HarpeBaTe/ibHble
anemeHTbl, putnHru 1”1/4
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CTaHAapTHbIE HarpeBaTe/n }XUAKOCTU

o

Ownametp HarpeBarensa: 8 mm

MaTtepuan TpybuyaToro HarpeBaTe/ibHOro asfiemeHTa: 316L (Kak BapmaHT, nHKkonoi 800)

KonunuectBo Tpy64aTbiXx HarpeBaTe/ibHbIX 3/1IEMEHTOB: 3

Marepuan Kopnyca: Hep:kaBetolas ctanb 304L (Kak BapmaHT, 316L)

Marepuan pUTUHIoB: Hep:KkasetoLwas ctanb 304L (Kak BapuaHT, 316L)

BnycKHoOe coeguHeHUe: HapyKHasa LuanHapuyeckan pesbba 1”1/4 BSPP (Kak BapuaHT, 1)

[OuameTp BbiNyCKHOro naTpybKa: Hapy»kHas uuanHapudeckas pesbba 1”1/4 BSPP (Kak BapuaHT, 1)

Pe3bba Bo3aywHOro KnanaHa: 3/8 BSPP (Ha mogensx, rae Takoi y3en npeaycmoTpeH)

KapmaH Tepmonapbl (1): u3 HeprkaBetowen ctanu 304L, ceyeHume 10 x 8,5 mm, annHa 260 MM, NoZ YCTaHOBKY
TEn/J0BOro BblKAtoYaTens (CM. Mogenn NoAy3N0B TEMN/I0BbIX BblK/AtoYaTeien B KOHLE AaHHOro KaTasora). Mo
3anpocy AOCTyNneH MeaHbl KapMaH TepmMmonapbl. [laHHbIM KApMaH TaK}Ke MOMKET UCMO/1b30BaTbCA A/1A Pa3MeLLEeHNs
TepMOoMnaTpoHa NN TeMNEePaTYPHOro AaTymKa.

MOHTa}KHbIA KPOHLUTENH AUCKOBOro TepmMocTaTa (2): 1 KpoHLWTENH A8 TepMOCTaTa C YBEIMYEHHOM YaLllKon (Cm.
MOZENN TePMOCTAaTOB B KOHLLE Al@HHOro KaTtasiora).

KpoHLuTeiiHbl ANA HaCTEHHOro MOHTa)a (3): HoXKM 3 x 2 M5, pacctosiHue oT ock 170 mm, 415t HACTEHHOTO
MOHTaKa C 3 pa3HbIX CTOPOH. KpoHLwTelHbl M5, KOTOpble HE UCMOb3YIOTCA A/1A HACTEHHOr0 MOHTAXKa, MOryT BbITh
MCNO/Ib30BaHbl A1A 3a3eM/IEHUA.

BcnomoraTtenbHble NpUcnocobieHus: cM. B KOHLLE Z@HHOro KaTtasiora

CTaHpapTHble u3genus, pesepsyapbl U3 HepXKasetowen ctanu 304L, netnesblie
HarpeBaTeNbHble 3/1IeMeHTbl B 060n10uKax u3 ctanm 316L, dutunrn 1”1/4

YaenbHasa AvameTtp 3
UHAaeKebl UcnonHeHue noBepXHOCTHasA HarpeBaTesIbHOro K-s0 :i;’:f:::ggwb'x HanpseHune Mo(":("‘;:_))c"’
mowHocTb (Bt/cm?) anemeHTa
9SU331A675G11000 A 10 8 3 230-400 3x2,5
9SU331A638G11000 A 5 8 3 230-400 3x1,25
9SU331B675G11E00 B 10 8 3 230-400 3x2,5
9SU331B638G11E00 B 5 8 3 230-400 3x1,25
9SU331C675G11E00 C 10 8 3 230-400 3x2,5
9SU331C638G11E00 C 5 8 3 230-400 3x1,25
9SU331E675G11E00 E 10 8 3 230-400 3x2,5
9SU331E638G11E00 E 5 8 3 230-400 3x1,25
9SU331F675G11000 F 10 8 3 230-400 3x2,5
9SU331F638G11000 F 5 8 2 230-400 3x1,25
9SU331G675G11000 G 10 8 3 230-400 3x25
9SU331G638G11000 G 5 8 3 230-400 3x1,25

3HayYyeHMA MOLHOCTU NPeacTaBaAAoT cobol MaKcMMasibHble BO3MOXKHble 3HaYeHuA Aana 3aAaHHOVI yﬂ,el’leOl‘;I I'IOBerHOCTHOﬁ MOLLHOCTH.
MoHOo YMEHbLWUTb MOWHOCTb, CHU3UB YAe/IbHYH MOBEPXHOCTHYO MOLWLHOCTb.

B cBA3M C NOCTOAHHbIM COBEPLUEHCTBOBaHWEM HaLlen NPOAYKLMUN, YHEPTEXM, ONMUCAHUA, XapaKTEPUCTUKMN, UCMONb3YEMbIE B JaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsbl
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TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEeHeHbI 6e3 npep,BapMTeanoﬁ KOHCy/NbTauumn



CTaHAapTHbIe Harpesate/in XnaKoctu &
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CTaHAapTHbIE HarpeBaTe/n }XUAKOCTU

o

DOunametp HarpeBaTtena: 8 Mm

MaTtepuan TpybuyaToro HarpeBaTe/ibHOro asfiemeHTa: 316L (Kak BapmaHT, nHKkonoi 800)

KonunuectBo Tpy64aTbiXx HarpeBaTe/ibHbIX 3/1IEMEHTOB: 3

Marepuan Kopnyca: Hep:kaBetolas ctanb 304L (Kak BapmaHT, 316L)

Marepuan pUTUHIoB: Hep:KkasetoLwas ctanb 304L (Kak BapuaHT, 316L)

BnycKHoOe coeguHeHUe: HapyKHasa LuanHapuyeckan pesbba 1”1/4 BSPP (Kak BapuaHT, 1)

[OuameTp BbiNyCKHOro naTpybKa: Hapy»kHas uuanHapudeckas pesbba 1”1/4 BSPP (Kak BapuaHT, 1)

Pe3bba Bo3aywHOro KnanaHa: 3/8 BSPP (Ha mogensx, rae Takoi y3en npeaycmoTpeH)

KapmaH Tepmonapbl (1): u3 HeprkaBetowen ctanu 304L, ceyeHume 10 x 8,5 mm, annHa 260 MM, NoZ YCTaHOBKY
TEn/J0BOro BblKAtoYaTens (CM. Mogenn NoAy3N0B TEMN/I0BbIX BblK/AtoYaTeien B KOHLE AaHHOro KaTasora). Mo
3anpocy AOCTyNneH MeaHbl KapMaH TepmMmonapbl. [laHHbIM KApMaH TaK}Ke MOMKET UCMO/1b30BaTbCA A/1A Pa3MeLLEeHNs
TepMOoMnaTpoHa NN TeMNEePaTYPHOro AaTymKa.

MOHTa}KHbIA KPOHLUTENH AUCKOBOro TepmMocTaTa (2): 1 KpoHLWTENH A8 TepMOCTaTa C YBEIMYEHHOM YaLllKon (Cm.
MOZENN TePMOCTAaTOB B KOHLLE Al@HHOro KaTtasiora).

KpoHLuTeiiHbl ANA HaCTEHHOro MOHTa)a (3): HoXKM 3 x 2 M5, pacctosiHue oT ock 170 mm, 415t HACTEHHOTO
MOHTaKa C 3 pa3HbIX CTOPOH. KpoHLwTelHbl M5, KOTOpble HE UCMOb3YIOTCA A/1A HACTEHHOr0 MOHTAXKa, MOryT BbITh
MCNO/Ib30BaHbl A1A 3a3eM/IEHUA.

BcnomoraTtenbHble NpUcnocobieHus: cM. B KOHLLE Z@HHOro KaTtasiora

CTaHpapTHble u3genus, pesepsyapbl U3 HepXKasetowen ctanu 304L, netnesblie
HarpeBaTeNbHble 3/1IeMeHTbl B 060n10uKax u3 ctanm 316L, dutunrn 1”1/4

YpenbHasa AvameTtp y
NHpeKebl UcnonHeHue NnoBepXHOCTHaA HarpeBaTeNIbHOro K-eo :22:/?:::22""""‘ HanpsxeHne Mo(":("'g_sc"’
mowHocTb (BT/cm?) anemeHTa
9SU431A675G11000 A 10 8 3 230-400 3x2,5
9SU431A638G11000 A 5 8 3 230-400 3x1,25
9SU431B675G11E00 B 10 8 3 230-400 3x2,5
9SU431B638G11E00 B 5 8 3 230-400 3x1,25
9SU431C675G11E00 C 10 8 3 230-400 3x2,5
9SU431C638G11E00 C 5) 8 3 230-400 3x1,25
9SU431E675G11E00 E 10 8 3 230-400 3x2,5
9SU431E638G11E00 E 5 8 3 230-400 3x1,25
9SU431F675G11000 F 10 8 3 230-400 3x2,5
9SU431F638G11000 F 5 8 3 230-400 3x1,25
9SU431G675G11000 G 10 8 3 230-400 3x2,5
9SU431G638G11000 G 5 8 3 230-400 3x1,25

3HAYeHUA MOLLHOCTU MPeACTaB/AT CO60M MAaKCMMAasIbHbIE BO3MOMKHbIE 3HaYeHUA A/11 3a4aHHOW YAE/IbHON NOBEPXHOCTHON MOLLLHOCTHU.
MOKHO YMEHbBLUNTb MOLLHOCTb, CHU3WB YAENbHYIO MOBEPXHOCTHYHO MOLLLHOCTb.

B cBA3M C NOCTOAHHbBIM COBEPLIEHCTBOBAaHWEM HaLLEN MPOAYKLMM, YEPTEXKM, ONUCAHUSA, XapaKTePUCTUKK, UCMO/b3yEMbIE B A@HHbIX TEXHUYECKMX MacnopTax, npeaHasHadveHbl
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TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEeHeHbI 6e3 npep,BapMTeanoﬁ KOHCy/NbTauumn



CTaHAapTHbIe Harpesate/in XnaKoctu 8‘

Ounametp 88 mm, anmnHa 313 mm, cnupanbHble TPybuaTbie HarpeBaTebHble
anemeHTbl, putuHru 1”1/4
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)3HAKOMJ/IEHMA U MOTYT BbiTb M3MEHEHbI 6e3 NpeaBapUTENbHOM KOHCYAbTaLMM
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CTaHAapTHbIE HarpeBaTe/n }XUAKOCTU

o

Ownametp HarpeBarensa: 8 mm

MaTtepuan TpybuyaToro HarpeBaTe/ibHOro asfiemeHTa: 316L (Kak BapmaHT, nHKkonoi 800)

KonunuectBo Tpy64aTbiXx HarpeBaTe/ibHbIX 3/1IEMEHTOB: 3

Marepuan Kopnyca: Hep:kaBetolas ctanb 304L (Kak BapmaHT, 316L)

Marepuan pUTUHIoB: Hep:KkasetoLwas ctanb 304L (Kak BapuaHT, 316L)

BnycKHoOe coeguHeHUe: HapyKHasa LuanHapuyeckan pesbba 1”1/4 BSPP (Kak BapuaHT, 1)

[OuameTp BbiNyCKHOro naTpybKa: Hapy»kHas uuanHapudeckas pesbba 1”1/4 BSPP (Kak BapuaHT, 1)

Pe3bba Bo3aywHOro KnanaHa: 3/8 BSPP (Ha mogensx, rae Takoi y3en npeaycmoTpeH)

KapmaH Tepmonapbl (1): u3 HeprkaBetowen ctanu 304L, ceyeHume 10 x 8,5 mm, annHa 260 MM, NoZ YCTaHOBKY
TEn/J0BOro BblKAtoYaTens (CM. Mogenn NoAy3N0B TEMN/I0BbIX BblK/AtoYaTeien B KOHLE AaHHOro KaTasora). Mo
3anpocy AOCTyNneH MeaHbl KapMaH TepmMmonapbl. [laHHbIM KApMaH TaK}Ke MOMKET UCMO/1b30BaTbCA A/1A Pa3MeLLEeHNs
TepMOoMnaTpoHa NN TeMNEePaTYPHOro AaTymKa.

MOHTa}KHbIA KPOHLUTENH AUCKOBOro TepmMocTaTa (2): 1 KpoHLWTENH A8 TepMOCTaTa C YBEIMYEHHOM YaLllKon (Cm.
MOZENN TePMOCTAaTOB B KOHLLE Al@HHOro KaTtasiora).

KpoHLuTeiiHbl ANA HaCTEHHOro MOHTa)a (3): HoXKM 3 x 2 M5, pacctosiHue oT ock 170 mm, 415t HACTEHHOTO
MOHTaKa C 3 pa3HbIX CTOPOH. KpoHLwTelHbl M5, KOTOpble HE UCMOb3YIOTCA A/1A HACTEHHOr0 MOHTAXKa, MOryT BbITh
MCNO/Ib30BaHbl A1A 3a3eM/IEHUA.

BcnomoraTtenbHble NpUcnocobieHus: cM. B KOHLLE Z@HHOro KaTtasiora

CTaHpapTHble u3genus, pesepsyapbl U3 HepXKasetowen ctanu 304L, netnesblie
HarpeBaTeNbHble 3/1IeMeHTbl B 060n10uKax u3 ctanm 316L, dutunrn 1”1/4

YpenbHasa AvameTp
UHpeKcbl UcnonHeHune NOBEpPXHOCTHaA HarpesaTe/ibHOro S CEL TR T HanpsaxeHue R
mouwHocTb (BT/cm’) 3/1eMeHTa 3NIEMEHTOB LL)
9SUD31A6B4G11000 A 10 8 3 230-400 3x3,8
9SUD31A657G11000 A 5 8 3 230-400 3x1,9
9SUD31B6B4G11E00 B 10 8 3 230-400 3x3,8
9SUD31B657G11E00 B 5 8 8 230-400 3x1,9
9SUD31C6B4G11E00 C 10 8 3 230-400 3x3,8
9SUD31C657G11E00 C 5 8 3 230-400 3x1,9
9SUD31E6B4G11E00 E 10 8 3 230-400 3x3,8
9SUD31E657G11E00 E 5 8 3 230-400 3x1,9
9SUD31F6B4G11000 F 10 8 3 230-400 3x3,8
9SUD31F657G11000 F 5 8 3 230-400 3x1,9
9SUD31G6B4G11000 G 10 8 3 230-400 3x3,8
9SUD31G657G11000 G 5 8 3 230-400 3x1,9

3HaYeHMA MOLLLHOCTU NPeaCcTaBAAT cOb60M MaKCMMa ibHble BO3MOXKHbIe 3HaYeHUA ANA 3a4aHHOM YAeNbHOW NOBEPXHOCTHON MOLLHOCTY.
MOHO YMEHbLNTb MOLHOCTb, CHU3UB YAE/1bHYH NOBEPXHOCTHYHO MOLLHOCTb.

B cBA3M C NOCTOAHHbIM COBEPLUEHCTBOBaHWEM HaLlen NPOAYKLMUN, YHEPTEXM, ONMUCAHUA, XapaKTEPUCTUKMN, UCMONb3YEMbIE B JaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsbl
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TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEeHeHbI 6e3 npep,BapMTeanoﬁ KOHCy/NbTauumn



CTaHAapTHbIe Harpesate/in XnaKoctu 8‘

Aunametp 100 mm, anuHa 313 mm, neTneBble TpybuaTblie HarpeBaTe/ibHble
anemeHTbl, putuHru 1”1/4
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CTaHAapTHbIE HarpeBaTe/n }XUAKOCTU

o

OvameTp HarpeBatensa: 10 mm

MaTtepuan TpybuaToro HarpeBaTe/NbHOro aniemeHTa: 316L (Kak BapuaHT, MHKkonoi 800)

KonuuectBo TpybuaTbix HarpeBaTe/bHbIX 3/IEMEHTOB: 3

Marepuan kopnyca: Hep:kaBetow,an ctanb 304L (Kak BapuaHT, 316L)

Marepuan GUTUHIOB: HepKaBetowan ctanb 304L (Kak BapuaHT, 316L)

BnycKHOe coeAuHEeHUe: HapyKHaa UnanHapudeckas pesbba 1”71/4 BSPP (kak BapuaHT, 1)

[OuameTp BbINyCKHOro natpy6Ka: Hapy»KHasa LuanHgpuyeckas pesbba 1”1/4 BSPP (Kak BapuaHT, 1)

Pe3bba Bo3ayLliHOro KnanaHa: 3/8 BSPP (Ha mogensax, rae Takol y3en npeaycmoTpeH)

KapmaH tepmonapbli (1): u3 HepxkaBetower ctanm 304L, ceveHune 10 x 8,5 mm, annHa 260 Mm, Nog, yCTaHOBKY
TEMNJI0BOro BbIKAKOYaTENA (CM. MOAEIM NOAY310B TENI0BbIX BbIK/AOYaTENEN B KOHLLE AaHHOro KaTanora). Mo
3anpocy AOCTyNeH MmeaHbIiM KapmaH Tepmonapsbl. JaHHbIM KapMaH TaK¥Ke MOXKET UCMO0Nb30BaTbCs A1 pa3MeLLeHun
TEePMOMNaTPOHA UIN TEMNEPaATYPHOro AaTYmKa.

MOHTa}KHbIA KPOHLUTEWH AUCKOBOro TepmocTaTta (2): 1 KpoHLWTenH ana TepMocTaTta C YBE/IMYEHHOM YallKom (cm.
MOAE/IM TEPMOCTATOB B KOHLLE Zl@HHOro KaTanora).

KpoHLuTeiiHbl ANA HaCTEHHOTO MOHTaXa (3): HoXKKK 3 x 2 M5, pacctosaHune oT ocu 170 Mm, AN HACTEHHOTO
MOHTaKa C 3 pa3HbIX CTOPOH. KpoHLwTeliHbl M5, KOTopble HEe UCMONb3YIOTCA 418 HACTEHHOIO MOHTaXa, MoryT ObITb
MCNONb30BaHbI A5 3a3eM/IEHUA.

BcnomoratenbHbie NPUCNocobieHnn: CM. B KOHLLE JaHHOro KaTanora

CTaHpapTHble u3genus, pesepsyapbl U3 HepXKasetowen ctanu 304L, netnesblie
HarpeBaTenbHble 31eMeHTbl B 060n04Kax u3 ctaam 316L, guametp 10 mm, putunrn 1”1/4

YaenbHasa AvameTtp K-Bo
UHpeKcbl UcnonHeHune NoBEepPXHOCTHas HarpeBaTe/ibHOro HarpeBaTeNbHbIX Hanps:keHue UL

mowHocTb (Bt/cm’) anemeHTa 3N1eMeHTOB )
9SU531C690Y11E00 C 10 10 3 230-400 3x3
9SU531C645Y11E00 C 5 10 3 230-400 3x1,5
9SU531D690Y11000 D 10 10 3 230-400 3x3
9SU531D645Y11000 D 5 10 3 230-400 3x1,5
9SU531E690Y11E00 E 10 10 3 230-400 3x3
9SU531E645Y11E00 E 5 10 3 230-400 3x1,5
9SU531F690Y11000 F 10 10 3 230-400 3x3
9SU531F645Y11000 F 5 10 3 230-400 3x1,5
9SU531G690Y11000 G 10 10 3 230-400 3x3
9SU531G645Y11000 G 5 10 3 230-400 3x1,5

3HaYEeHUA MOLLHOCTU MPeACTaB/AT CO60M MAaKCMMAaIbHbIE BO3MOMKHbIE 3HaYeHUA A4J11 3a4aHHOW YAE/IbHON NOBEPXHOCTHON MOLLLHOCTMU.
MOKHO YMEHbBLUNTb MOLLHOCTb, CHU3UB YAENbHYIO MOBEPXHOCTHYHO MOLLLHOCTb.

B cBA3M C NOCTOAHHbBIM COBEPLIEHCTBOBAaHWEM HaLLEN MPOAYKLMM, YEPTEXKM, ONUCAHUSA, XapaKTePUCTUKK, UCMO/b3yEMbIE B A@HHbIX TEXHUYECKMX MacnopTax, npeaHasHadveHbl
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TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEeHeHbI 6e3 npep,BapMTeanoﬁ KOHCy/NbTauumn



CTaHAapTHbIe Harpesate/in XnaKoctu 8‘
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CTaHAapTHbIE HarpeBaTe/n }XUAKOCTU

o

DOuametp HarpeBaTens: 8 Mm
MaTtepuan TpybuaToro HarpeBaTe/NbHOro aniemeHTa: 316L (Kak BapuaHT, MHKkonoi 800)

Konunuectso pr6qa'rb|x HarpesaTe/ibHbIX 3/1eMEHTOB: 3

Marepuan kopnyca: Hep:kaBetow,an ctanb 304L (Kak BapuaHT, 316L)

Marepuan GUTUHIOB: HepKaBetowan ctanb 304L (Kak BapuaHT, 316L)
BnycKHOe coeAuHEeHUe: HapyKHaa UnanHapudeckas pesbba 1”71/4 BSPP (kak BapuaHT, 1)
[OuameTp BbINyCKHOro natpy6Ka: Hapy»KHasa LuanHgpuyeckas pesbba 1”1/4 BSPP (Kak BapuaHT, 1)
Pe3bba Bo3ayLliHOro KnanaHa: 3/8 BSPP (Ha mogensax, rae Takol y3en npeaycmoTpeH)
KapmaH tepmonapbli (1): u3 HepxkaBetower ctanm 304L, ceveHune 10 x 8,5 mm, annHa 260 Mm, Nog, yCTaHOBKY

TENZI0OBOrO BbIK/IKOYATENA (CM. Mmogeni noay3noB TeENJ/I0BbIX BbIK/tOYaTENEN B KOHLUE AaHHOIo KaTanora). Mo

3anpocy AOCTYNeH MeAHbIA KapMaH Tepmonapbl. JJaHHbIM KapMaH TaKXKe MOMKET MCMO0/1b30BaTbCA A/1A Pa3MeLLeHUA
TepMonaTpoHa UK TEMMNEepPaTypPHOro AaT4mKa.
MOHTa}KHbIA KPOHLUTEWH AUCKOBOro TepmocTaTta (2): 1 KpoHLWTenH ana TepMocTaTta C YBE/IMYEHHOM YallKom (cm.
MOZe/I TEPMOCTATOB B KOHLLE AaHHOrO KaTasiora).

KpoHLuTeiiHbl ANA HaCTEHHOTO MOHTaXa (3): HoXKKK 3 x 2 M5, pacctosaHune oT ocu 170 Mm, AN HACTEHHOTO

MOHTAXa C 3 pasHbIX CTOPOH. KpoHLwTeliHbl M5, KOTOpble He MCMO/b3YHOTCA A1 HACTEHHOrO MOHTAaXa, MOryT BbITb

MCNOJIb30BaHbl A1 3a3eM/1IEHUA.

BcnomorartenbHble I'IpMCHOCOGIleHMﬂZ CM. B KOHUE OaHHOro KaTta/siora

CtaHpapTHble u3genus, pesepsyapbl U3 HepXKaBetowei ctanm 304L, cnupanbHbie
HarpeBaTeNbHble 3/1IeMeHTbl B 060n10uKax u3 ctanm 316L, dutunrn 1”1/4

UHaeKcbl UcnonHeHue no:g':)l(l:::'r’:lan ) Harpp‘egg"lyéf:uoro S :i;’:f:::sswblx HanpsaxeHue Mo(':(J'I;'To)CTb
mowHocTb (BT/cm?) 3anemeHTa
9SUE31C6C9G11E00 C 10 8 3 230-400 3x4,3
9SUE31C665G11E00 C 5 8 3 230-400 3x2,15
9SUE31D6C9G11000 D 10 8 3 230-400 3x4,3
9SUE31D665G11000 D 5 8 3 230-400 3x2,15
9SUE31E6C9G11E00 E 10 8 3 230-400 3x4,3
9SUE31E665G11E00 E 5 8 3 230-400 3x2,15
9SUE31F6C9G11000 F 10 8 3 230-400 3x4,3
9SUE31F665G11000 F 5 8 3 230-400 3x2,15
9SUE31G6C9G11000 G 10 8 3 230-400 3x4,3
9SUE31G665G11000 G 5 8 3 230-400 3x2,15

3HaYeHMA MOLLHOCTU NPEACTaBAAT CO60M MaKCMMa bHble BO3MOMKHbIE 3HaUYeHWs A4/1 3a4aHHOM YAe/1bHOM NOBEPXHOCTHOW MOLLHOCTH.
MO>KHO YMEHbLUNTb MOLLHOCTb, CHU3UB YAE/NbHYIO MOBEPXHOCTHYHO MOLLLHOCTb.

B cBA3M C NOCTOAHHbBIM COBEPLIEHCTBOBAaHWEM HaLLEN MPOAYKLMM, YEPTEXKM, ONUCAHUSA, XapaKTePUCTUKK, UCMO/b3yEMbIE B A@HHbIX TEXHUYECKMX MacnopTax, npeaHasHadveHbl
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CTaHAapTHbIe Harpesate/in XnaKoctu 8‘

AuameTp 125 mm, gamHa 313 mm, neTneBble TpybuaTbie HarpeBaTesibHble
anemeHTbl, putuHrn 1”1/2
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CTaHAapTHbIE HarpeBaTe/n }XUAKOCTU

o

OvameTtp HarpeBaTena: 10 mm

MaTtepuan TpybuyaToro HarpeBaTe/ibHOro asfiemeHTa: 316L (Kak BapmaHT, nHKkonoi 800)
KonunuectBo Tpy6uaTbix HarpeBaTesibHbIX 3/1IeMEHTOB: 3 Uan 6. UcnonHeHue ¢ 6 HarpeBaTeIbHbIMU 31eMEHTaMMU
nossonsieT obecneynTb ABe CTyNeHU MOLLHOCTU NpU TpexdasHOM NMUTaHUM.
Marepuan Kopnyca: Hep:kaBetowwas ctanb 304L (Kak BapmaHT, 316L)
Marepuan pUTUHIoB: Hep:KasetoLwas ctanb 304L (Kak BapuaHT, 316L)
BnyckHoe coeguHeHUe: HapyKHasa LManHapuyeckan pesbba 1”1/2 BSPP (Kak BapuaHT, 171/4)

[OuameTp BbiNyCKHOro naTpybKa: Hapy»KHas uuanHapudeckas pesbba 1”1/2 BSPP (kak BapuaHT, 171/4)

Pe3bba Bo3aywHOro KnanaHa: 3/8 BSPP (Ha moaensx, rae Takoi y3en npeaycmoTpeH)
Kapmas Tepmonapbli (1): U3 HeprkaBetowen ctanu 304L, ceyeHume 10 x 8,5 mm, annHa 260 MM, NoZ YCTaHOBKY
Ten/JI0BOro BbIKAtoYaTens (CM. Mogenn NoAy3N0B TEMN/0BbIX BblK/AtoYaTeien B KOHLE AaHHOro Katasora). Mo
3anpocy AOCTyneH MmeaHbl KapMaH TepmMmonapbl. [laHHbIM KApMaH TaK»Ke MOMKET UCMO/1b30BaTbCA A/1A Pa3MeLLeHMs
TEepMOMaTpoOHa NN TeMNEepPaTYPHOro AaTymKa.
MOHTa}KHbIA KPOHLUTENH AUCKOBOro TepmocTaTa (2): 1 KpoHLTENH A8 TepMOCTaTa C YBEIMYEHHOM YaLllKomn (Cm.

MOoeNnn TeEpMOCTAaTOB B KOHLUE AAaHHOIO KaTanora).

KpoHLuTeiiHbl ANA HaCTEHHOro MoHTa)a (3): HoXKM 3 x 2 M5, pacctosiHue oT ock 170 mm, 4151 HACTEHHOTO

MOHTAa C 3 pasHblX CTOPOH. KpoHwTenHbl M5, KOTOpble He MCNO/Ib3YIOTCA /11 HACTEHHOTO MOHTaa, MOryT ObITb
MCNONb30BaHbl ANA 3a3eM/IEHUA.
BcnomoratesibHble NpUcnocobaeHunn: M. B KOHLE AaHHOTO KaTanora

CTaHpapTHble u3genus, pesepsyapbl U3 HepXKasetowen ctanu 304L, netneBble

HarpeBaTenbHble 3/1eMeHTbl B 060n0uKax u3 ctanm 316L, putnnrn 1”1/2

YaenbHasa AvameTtp y
NHpeKebl UcnonHeHue noBepXHOCTHaA HarpeBaTe/IbHOro K-80 :ire’:f:::ggwb'x HanpseHune MO(""("‘I;'SCT"
mowHocTb (BT/cm?) anemeHTa

9SU631C6R0Z22E00 C 10 10 6 230-400 3x4+3x%x2
9SU631C690Z22E00 C 5 10 6 230-400 3x2+3x1
9SU631D6R0Z22000 D 10 10 6 230-400 3x4+3x%x2
9SU631D690722000 D 5 10 6 230-400 3x2+3x1
9SU631E6R0Z22E00 E 10 10 6 230-400 3x4+3x%x2
9SU631E690Z22E00 E 5) 10 6 230-400 3x2+3x1
9SU631F6R0Z22000 F 10 10 6 230-400 3x4+3x%x2
9SU631F690Z22000 F 5 10 6 230-400 3x2+3x1
9SU631G6R0Z22000 G 10 10 6 230-400 3x4+3x%x2
9SU631G690722000 G 5 10 6 230-400 3x2+3x1

3HaYeHNA MOLLHOCTU MPeACTaBAAOT cO60M MaKCMMa ibHble BO3MOKHbIE 3HAaYEHWUA A5 3a4aHHOMN YAEebHOW NOBEPXHOCTHON MOLLHOCTM.
MO3KHO YMEHbLUNTb MOLLHOCTb, CHU3UB YAE/NbHYIO MOBEPXHOCTHYH MOLLLHOCTb.

B cBA3M C NOCTOAHHbBIM COBEPLIEHCTBOBAaHWEM HaLLEN MPOAYKLMM, YEPTEXKM, ONUCAHUSA, XapaKTePUCTUKK, UCMO/b3yEMbIE B A@HHbIX TEXHUYECKMX MacnopTax, npeaHasHadveHbl
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CTaHAapTHbIe Harpesate/in XnaKoctu &

Aunametp 140 mm, aauvHa 313 mm, neTneBble TpybuaTblie HarpeBaTe/ibHble
anemeHTbl, putuHrn 1”1/2
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CTaHAapTHbIE HarpeBaTe/n }XUAKOCTU

o

OvameTp HarpeBatensa: 10 mm

MaTtepuan TpybuaToro HarpeBaTe/NbHOro aniemeHTa: 316L (Kak BapuaHT, MHKkonoi 800)

KonunuectBo TpybuaTtbix HarpeBaTe/bHbIX 3/1IeMeHTOB: 3 nan 6. icnonHeHne ¢ 6 HarpeBaTe/IbHbIMW 31eMEHTaMMU
Nno3Bo/IfeT 0becneuynTb ABe CTYNeHN MOLLHOCTM NpuY TpexpasHOM NMUTAHUMN.

Marepuan Kopnyca: Hep:kaBetow,an ctanb 304L (Kak BapuaHT, 316L)

Marepuan GpUTUHIOB: HepKaBetowan ctanb 304L (Kak BapuaHT, 316L)

BnycKHOe coeAuHEeHUe: HapyKHaa ULnanHapudeckas pesbba 171/2 BSPP (kak BapuaHT, 171/4)

[OuameTp BbiNyCKHOro natpy6Ka: Hapy»KHasa LuanHapuyeckas pesbba 171/2 BSPP (Kak BapuaHT, 171/4)
PaccTtosHue BNyCKa M BbiNyCKa OT oceBoi IMHUK: 200 mm.

Pe3bba Bo3ayLlHOro KnanaHa: 3/8 BSPP (Ha mogensax, rae Takol y3en npeaycmoTpeH)

KapmaH Tepmonapbli (1): u3 HepxkaBetower ctanm 304L, ceveHune 10 x 8,5 mm, annvHa 260 Mm, Nog, yCTaHOBKY
TEMNJ0BOro BbIKAOYATENA (CM. MOAEM NOAY310B TENI0BbIX BbIK/AOYaTENEN B KOHLLE AaHHOro KaTanora). Mo
3anpocy AOCTyneH meaHbliM KapmaH Tepmonapsbl. JaHHbIM KapMaH TaK¥Ke MOXKET UCMO0Nb30BaTbCs A1 Pa3MeLLeHun
TEePMOMNATPOHA UM TeEMNEpPaTyPHOro AaTYmKa.

MOHTa}KHbIA KPOHLUTEWH AUCKOBOro TepmoctaTta (2): 1 KpoHLWTenH ana TepMocTaTta € YBe/IMYEHHOM YallKom (cm.
MOAE/IM TEPMOCTATOB B KOHLLE Zl@HHOro KaTanora).

KpoHLuTeiiHbl ANA HaCTEHHOro MOHTaXa (3): HoXKKK 3 x 2 M5, pacctosaHune oT ocu 170 Mm, AN HACTEHHOTO
MOHTaKa C 3 pa3HbIX CTOPOH. KpoHLwTeliHbl M5, KOTopble HEe UCMOAb3YOTCS ANA HACTEHHOIO MOHTaXa, MOryT HbITb
MCNONb30BaHbl A5 3a3eM/IEHUA.

BcnomoratenbHbie NPUCNocobieHna: CM. B KOHLE JaHHOro KaTanora

CTaHpapTHble u3aenus, pesepsyapbl U3 HepXKasetowen ctanu 304L, netnesblie
HarpeBaTe/ibHble 3/1IeMeHTbl B 060/104Kax u3 cranm 316L

YaenbHasa AnameTtp K-Bo
UHpeKcbl UcnonHeHune NOBEpPXHOCTHasA HarpeBaTe/ibHOro HarpeBaTe/bHbIX Hanps:xeHue LR
mowHocTb (Bt/cm’) anemeHTa 3/1eMEeHTOB [z

9SU731C6R0Z22E00 C 10 10 6 230-400 3x4+3x2
9SU731C690Z22E00 C 5 10 6 230-400 3x2+3x1
9SU731D6R0Z22000 D 10 10 6 230-400 3x4+3x2
9SU731D690722000 D 5 10 6 230-400 3x2+3x1
9SU731E6R0Z22EO0 E 10 10 6 230-400 3x4+3x2
9SU731E690Z22E00 B 5 10 6 230-400 3x2+3x1
9SU731F6R0Z22000 F 10 10 6 230-400 3x4+3x2
9SU731F690222000 F 5 10 6 230-400 3x2+3x1
9SU731G6R0Z22000 G 10 10 6 230-400 3x4+3x2
9SU731G690222000 G 5 10 6 230-400 3x2+3x1

3HAYEHUA MOLLHOCTU MPeACTaB/AT CO60M MAaKCMMAasIbHbIE BO3MOMKHbIE 3HaYEeHUA A/11 3a4aHHOW YAE/IbHON NOBEPXHOCTHON MOLLLHOCTHU.
MO*KHO YMEHbBLUNTb MOLLHOCTb, CHU3WB YAENbHYIO MOBEPXHOCTHYHO MOLLLHOCTb.

B cBA3M C NOCTOAHHbBIM COBEPLIEHCTBOBAaHWEM HaLLEN MPOAYKLMM, YEPTEXKM, ONUCAHUSA, XapaKTePUCTUKK, UCMO/b3yEMbIE B A@HHbIX TEXHUYECKMX MacnopTax, npeaHasHadveHbl
TOJIbKO A/1 03HAKOM/IEHUA U MOTYT BbITb M3MEHEHbI 6e3 NpeaBapuUTeNbHOM KOHCYIbTal UK

Cat23-2-4-24 www.ultimheat.com ]




CTOAHHbIM COBepPLIEHCTBOBaHNEM Hawemn NPOoAYKUUN, HepTeXn, onNnMcCaHnA, XxapaKTepuUCTukU, UCNosibdyemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaHa3Ha4yeHbl

3HAKOMJIEHUA U MOTYT BbITb U3MEHEHbI 63 NpeABapUTENbHOM KOHCYbTaL UK
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CraHpa PTHbIE HarpesaTean XXNA4KoCtu

FON

AnameTtp 140 mm, gaivHa 313 mm, netneBble TpybUuaTble HarpesaTe/ibHble 3/1IEMEHTDI,
dutnHrn 1”1/2, co BCTpoeHHbIM TpybUaTbhiM TENI006MEHHUKOM

Tun

9suU831

lopusoHTanbHbIN (F)

§7mm

112" (5P

2 || @sdn,

10/ 8]@

QI

2109m

=

@140

Y—=
e

170mm

o ° mm |

[OwnameTp Harpesatens: 10 mm
Martepuan Tpyb4aToro HarpeBaTe/IbHOro 3/1iemeHTa: 316L (Kak BapuaHT, MHKosoi 800)

Konuuectso Tpy6uaTtbix HarpeBaTenbHbIX 3/1EMEHTOB: 3

Martepuan Kopnyca: HeprkaBetoLas ctanb 304L (Kak BapuaHT, 316L)
Martepuan pUTUHroB: Hepskasetoluas ctaib 304L (Kak BapuaHT, 316L)
BnycKHOe coeAMHEHUE: HAapYKHasA LMAMHAPUYEcKan pesbba 171/2 BSPP (kak BapuaHT, 1”1/4)
[OunameTp BbINycKHOro NaTpybKa: Hapy»Has UuaMHapuyeckas pesbba 1”1/2 BSPP (kak BapuaHT, 171/4)
Pe3bba Bo3ayLHOro KnanaHa: 3/8 BSPP (Ha mozensx, rae Takoi y3en npeaycmoTpeH)
Tpy6uatbiii TenN006MeHHUK: ceyeHue 10 x 8,6 MM, TpyOKa 13 HepsKaBetoLLeit cTanv 316L, naowaab TennoobmeHa 4000 cm’
KapmaH Tepmonapbi (1): 13 HepykasetoLei ctanv 304L, cedeHne 10 x 8,5 mm, 4/iMHa 260 MM, Moz, yCTaHOBKY TEM/I0BOrO
BbIK/tOUATENA (CM. MOAE/IN MOAY3/108 TEM/IOBbLIX BbIK/tOYaTeNEN B KOHLLE aHHOrO KaTanora). Mo 3anpocy A0CTyneH MeaHbIN
KapMaH Tepmonapbl. JaHHbIN KapMaH TaKKe MOMET UCMO0/1b30BaTbCA /1A PasMeLLEHNA TEPMONATPOHa NN TEeMNepPaTypPHOro

OaTumKa.

MOHTaXKHbI KPOHLUTEH AUCKOBOro TepmocTaTa (2): 1 KpoHLUTENMH 4/18 TEPMOCTATa C YBE/IMYEHHOM YallKon (cM. mogenm
S TEepMOCTaToB B KOHLE AaHHOrO KaTasora).
o KpoHLuTeliHbI g8 HAaCTEHHOro MOHTaxKa (3): HoXKuM 3 x 2 M5, paccTosiHue oT ocv 170 MM, A1 HACTEHHOTO MOHTaKa C 3 pasHbIX
cTopoH. KpoHLwuTeiHbl M5, KOTOpble He UCMOJIb3YHOTCA AJ18 HACTEHHOTO MOHTA¥a, MOTYT ObITb MCMO/Ib30BAHbI /1A 3a3eMJIEHUS.

BcnomoratesibHble NPUCNocob1eHUA: CM. B KOHLLE AAHHOTO KaTanora

CraHpapTHble U3aenus, pesepeyapbl U3 HepyKaseloLweit ctanm 304L, netTieBbie HarpeBaTe/lbHble
anemeHTbl B 060/104Kax 13 ctaam 316L, TpybuaTbii TeN1006MEHHUK U3 HepXKaBeloLwel CTanm

316L, putnMHrn 171/2
Y,
UHaeKcbl WUcnonHeHue nOB:‘:::::rzaﬂ Harpﬂe:::neiﬂoro R HanpsxeHne | MowyHocTb (KBT)
MoLHOCTb (BT/cm’) anemeHTa 3N1EMEHTOB
9SU831C690Y22E00 C 10 10 3 230-400 3x3
9SU831C645Y22E00 C 5 10 3 230-400 3x1.5
9SU831D690Y22000 D 10 10 3 230-400 3x3
9SU831D645Y22000 D 5 10 3 230-400 3x15
9SU831F690Y22000 F 10 10 B 230-400 3x3
9SU831F645Y22000 F 5 10 3 230-400 3x1.5
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CraHpa PTHble HarpesaTte/in XNAKoCTtn
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J10NO/IHUTE/IbHbIE
BO3MOXHOCTU U
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B cBA3M C NOCTOAHHbLIM COBEPLUEHCTBOBAHMEM Hawemn NPOoAYKUUN, HepTeXn, onNnMCaHnA, XapaKTepUCTUKU, UCNoJibdyemble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHUNA U MOTYyT ObITb MU3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1IbTauuu

AononHntenbHble BO3MOXHOCTU U BCNOMOraTe/ibHble anCﬂOCOGHEHMﬂ

[OWCKoBble TEPMOCTaTbI C 3aLUTON OT KOHAEHCALUN,
TMnbl 4RS n 498

/(Jl&g 7(£" e / 7\\%?% A 4mm

] @4 =fe=e NN, A= CSt
A}% A D) XK (A D)

@34mm & @7mm L @3 Amm ‘s @7mm L

(x2) 45— 32.5mm ‘ (x2) 45— 32.5mm

ABTOMaTUYECKUI cbpoc PyuHoW cbpoc

[aHHble TepMOCTaThbl NpeaHa3HayYeHbl 41 YCTaHOBKM Ha KOPMyCbl HAarpeBaTesiei B YCI0BUAX, FAe BEPOATHA KOHAEHCaLMa Uan
nonazaHue Kanesnb BOAbl.

Kopnyc TepmocTaTa NOKpbIT 31aCTUYHOM CUIMKOHOBOM 060/104K0M, KOTOPas NO3BO/IAET NPOU3BOAMUTL PYYHOM cbpoc 6e3 onacHoCTU
NPUKOCHOBEHMA K KOMMOHEHTaM NOZ, HanpsykeHnem. Bo nsbexkaHue cpbiBa 060/104KM NPU NepeMeLLLeHUN 1 PaboTe OHa KpenuTcs Ha
mecTe GpaHLEeM M3 HepyKaBetoLel cTau. YallKa TepmocTaTta M3roTOB/IEHA U3 HEPXKABEIOLLLEN CTan, YTODObI MCKIOUUTb PUCK Pa3BUTUA
rasibBaHMYECKON KOPPO3UM MEXKIY KOPMYCOM HarpeBaTesia U TEPMOCTAaTOM BO B/IaXKHbIX YCN0BUAX. TepMOCTaTbl NpegHasHayYeHbl oA
ynpas/ieHUs TEMNEPATYPOI KMUAKOCTU, HE PEKOMEHAYETCA MCMO/1b30BaTb MX B KAYecTBe CPeACTB 3alUuTbl OT PaboTbl BCyXyHo.

Ecav TepmocTaT MCnonb3yeTcs B KaUecTBe CPeACTBa 3alUuThl, TO B C/lydae ero cpabatbiBaHWA HEOOXOAMMO HAUTU U YCTPAHWUTb
HencnpaBHOCTb B KOHTYPEe Harpesa 40 Toro

3awmTHan 060/104Ka: YepHbI CUAMKOH (1)

HomuHanbHble aneKTpuyeckme xapakrepmuctuku: 10 A, 250 B (16 A no 3anpocy, CBAXKUTECH C HAMM)

[eiAcTBue: Npu pocTe TemnepaTypbl KOHTAKT pa3mblKaeTca. JoCTyNHO UCMOAHEHME C PyYHbIM COPOCOM (3) MAK C aBTOMATUYECKUM
cbpocom Npu NOHUKEHUM TEMNEPATYPbI.

Mogaenu ¢ aBToMaTU4YeCKMM COPOCOM MOFYT OCHALLATLCA CUFHaIM3aLMen, KoTopasa cpabaTbiBaeT NP 3aMblKaHUM KOHTAKTa pocTa
TEMMNepaTypbl.

Temnepartypa pa3mbiKaHUA KOHTaKTa: oT 20 g0 150°C cornacHo TexHU4Yecknm TpebosaHuam. Hanbonee pacnpoctpaHeHHbIe Bepcum,
MCNo/Nb3yeMble B HarpeBaTensx, NoKasaHbl B TabauLe HUXKeE.

CoeauHUTENbHbIN Kabenb: nsonauma ns ®3r, ABa NPoBOAHMKA, Kanmbp AWG 18, TepmoycagoyHas BTy iKa. (dpyrue pasmepbl 1
BapWaHTbI M30/1ALMK MO TpeboBaHMIO.)

[OnuvHa kabens: ctaHaapTHaA 500 mm, Apyrve ovHbI No TPE6OBaHMIO.

KoHueBas 3aaenka Kabensa: 06y<at, HagaeT KabeibHbli HAaKOHEYHUK

MoHTaxK: dnaHeLl, U3 HepyKaBetoLel cTanu (2), paccymMTaHHbIM Ha pasmelLeHMe ABYX BUHTOB M3 Ha pacCToAaHMM 24 MM A1A KpenaeHnus
Ha YCTAHOB/IEHHbIX HA HarpeBaTe e KPOHLUTEMHaxX

MoHTaK Ha Kopnyc pe3epByapoB: PeKOMEHAYETCA MCMO/b30BaATb TEMNIONPOBOAHYIO MACTy MEXAY YaLLKOM TepMOCTaTa U pesepByapom.

OCHOBHbIEe UHAEKCDI

MHaeKeb) Temnepartypa pa?:vét),maﬂuﬂ KOHTaKTa | Temnepatypa 3a(n°/|g)u<auuﬂ KOHTaKTa AnuHa ka6enn (mm)
4RSFMDO055C0B8051 55+3°C Py4Hol1 cbpoc 500 mm
4RSFMDO065D0B8051 6514°C Py4Hol1 cbpoc 500 mm
4RSFMDO075D0B8051 75x4°C Py4Hol1 cbpoc 500 mm
4RSFMDO085D0B8051 85+4°C Py4Ho# cbpoc 500 mm
4RSFMDO090D0B8051 90+4°C PyuHo# cbpoc 500 mm
49SFMD040CAB8051 40+3°C 30°C 500 mm
49SFMDO55DAB8051 55+4°C 45°C 500 mm
49SFMDO60DAB8051 60x4°C 50°C 500 mm
49SFMDO070DAB8051 70x4°C 60°C 500 mm
49SFMDO75DAB8051 75%4°C 55°C 500 mm
49SFMD095DAB8051 95+4°C 85°C 500 mm
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AononHutenbHble BO3MOXHOCTU U BCNOMOraTe/ibHble npwcnoco6neHm|

SPNC, pyuHoi1 cbpoc BbiCOKOro npeaena, PUKCMpoOBaHHOE KU
peryampyemoe 3agaHHoOe 3Ha4YeHue, 0TKa3oycToiumsbin, 20 A
Tun 8L

Pasmepbl

Tunbl T85

el -‘»l R

M10x1mm
4.5mm

—1 Max20.5mm HEX 13
13.5mm

1.7
6.3X0.8mm
)

H ¥
7 Max20.5mm

8L0: MoHTax M10, T85
8L3: MoHTax M10, T150

1: KpblwKa ans KHonku c6poca.
2: KHonKa cbpoca
3: KanunnapHas BTypKa
4: Knemma 3asemneHus

8L1: kpenneHue 2 BuHTamu M4, T85
8L4: KrlJenneHMe 2 BUHTamu M4, T150

: KpblwKa ansa KHonku cbpoca.
2: KHonka cbpoca
3: KanunnsapHas BTypKa
4: Knemma 3asemneHus (onuus)
5: MOHTa)HbIW KpOHLWTEeNH 2xM4

8L2: KpenneHue 2 BuUHTamu M4 u
MUHuU-perynatop, T85
8L5: KpenneHue 2 BuHTamu M4 u
MUHuU-perynatop, T85
1: KpblwKa ansa KHonKku cbpoca.
2: KHonka cbpoca
3: KanunnapHas BTypKa
4: Knemma 3asemneHus (onuyms)
5: MOHTa)HbIN KpoHWTENH 2XM4
6: MUHU-ANCK peryimpoBKu

anMEHEHMﬂ: 3alnTa OT neperpesa HarpeBaTeneﬁ B pe3y/ibTaTeé aHOMaAJ/IbHOIO MOBbIWEHNA TeEMNEPATYPbl XKUAKOCTU
13-3a cbos NoToka. MoHTax NaTPOHOB MOXeET 6bITb BbINOMHEH BHYTPU CTaHAapTHOf/’I nosocTn anam. 8,5 mm, uam B

TexHunyeckue ocobeHHOCTU

[LOMO/THUTENILHOM TEPMOKapMaHe, KOTopbIi 406aBAseTCcA Mo 3anpocy.

TaK}e npeanaratoTca CKBO3HbIe HACTEHHbIe GUTUHIM Ha Kanuanspax. Kopnyc TepmoctaTa MOMKET 6biTb yCTaHOB/EH
B 3aLLMUTHbIW KOXYX BbIXOAOB HarpeBaTe/bHbIX 3/1EMEHTOB MU AUCTAHLMOHHO B OTAE/bHOM WKady ynpaBaeHus.
CyLw,ecTBYIOT U ApyrMe BapuaHTbl NpUMeHeHUs, Tpebyolne o4HONOMIOCHOTO aBapUMHOro oTKAYeHUA. Mocne
cpabaTbiBaHUA OHM MOTYT BbITb Mepe3anyLyeHbl, HO Nepes nepesanyckom HeobXoAMMO MPOBECTU MOJIHYHO MPOBEPKY

Lenu, 4tTobbl HAUTU NPUYMHY Meperpesa 1 YCTPaHUTb ee.

Pasmepbl Kopnyca: 24.7 x 33 x 26 mm (6e3 Knemm u cbpoca), 3T TEPMOCTATbl CYLLECTBYIOT B ABYX Kaaccax

CONpPOTUBAEHWNS TEMMNEPATYPE OKpyXKatolei cpeabl: T85 (Hanbonee sKOHOMUYHbIN) nam T150.
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOoAYKUUN, HepTeXn, onNnMCaHnA, XapaKTepUCTUKU, UCNoJibdyemble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHUNA U MOTYyT ObITb U3MEHEHDI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

AononHntenbHble BO3MOXHOCTU U BCNOMOraTe/ibHble anCﬂOCOGHEHVIFI

MaTpoH u Kanunnap: Heprkasetowasa cTanb, gAnHa Kanuansapa ot 250 go 1500 mm, ¢ PVC-pykaBom gnmHon 100 mm Ha
Kanuanape. MMHUMabHbIW paguyc M3rnba Kanuanspa - 5 mm.

dnemeHT ANA U3MepeHUA TeEMNEePaTypPbl: NATPOHbI U KANUAAAPDI C }KUAKOCTHbIM HAaNONHEHUEM.

Knemmbl: 6bicTpopasbemMHbie Knemmbl 6,35 x 0,8 (BUHTbI M4 Tak»Ke NocTaBasAoTcsa no 3anpocy). Knemmbl moryT 6biTb
BEPTMKaNbHbIMW, FOPU3OHTAIbHBIMU UAM U3OTHYTbIMMK Nog, yraom 45°

HactpoiKa: KpbilwKa ¢ pUKCMpPOBAHHOM HAaCTPOMKON, repMeTUYHas

PyuHoi1 cbpoc: 0TKAa30yCTOMYMBOCTb, KHOMKA COpOCca C nepeaHUM SOCTYNOM

OTKa3oycToiiuMBoe AeMCTBME KOHTAKTOB NPU HU3KOW TemnepaType: nNpu TemnepaTtype Huxe -10°C (14°F)
cpabaTtbiBaeT py4Hom cbpoc.

MoHTaX: nepeaHan BTy/Ka, pe3bba M10 x 1. MaKcMManbHbIN pEKOMEHAYEMbIA MOMEHT 3aTAXKKM rankm M10x1: 1 H-m
(c ralikon TonwmHoOM 3,5 Mmm)

HomwuHan: 20 (4) A 250B/16 (4) A 400 B nepem. ToKa

KOHTaKTbl: KOHTAKT MrHOBeHHOTO AelictBust SPNC

Makc. TemnepaTypa OKpy»Katowein cpegbl Ha Kopnyce: 85°C (185°F)

JAonyctumas cteneHb 3arpasHeHUA ANa ncnonb3osaHuAa npu 250 B: 3.

Jonyctumas cteneHb 3arpasHeHua A4na ucnonb3oBaHua npu 400 B: 3.

OcHOBHble akpTUKY/bl B T85* *** ¢ kanunnapom 750 mm* 1 BepTMKanbHbiMM Kiemmamm 6.35 mm* *

PO

Temneparypa MuHumanbHan . [Owuamertp JAnmHa Makc.

ApTUKYN kanubposky (°C/ °F) c6paCb|Baen:|aﬂ° [nuvHa kanunnapa (C, mm) naTpoHa naTpoHa 'remneparypaona

Temnepatypa (°C/ °F) (D, mm) (E, mm) natpoHe °C (°F)
8L0070105AG60000 | 8L1070105AG60000 & 8L2070105AG60000 | 70 +0/-8°C (158 +0/ -14.4°F) 6 77 105°C/221°F
8L0080105AG60000 | 8L1080105AG60000 & 8L2080105AG60000 | 80 +0/-8°C (176 +0/ -14.4°F) 6 77 105°C/221°F
8L0090115AG60000 | 8L1090115AG60000 & 8L2090115AG60000 | 90 +0/-8°C (194 +0/ -14.4°F) 6 77 115°C/239°F
8L0100120AG60000 | 8L1100120AG60000 & 8L2100120AG60000 | 100 +0/ -8°C (212 +0/ -14.4°F) 6 77 120°C/248°F
8L0110135AG60000 | 8L1110135AG60000 & 8L2110135AG60000 | 110 +0/-8°C (230 +0/ -14.4°F) 6 77 135°C/275°F
8L0120145AG60000 | 8L1120145AG60000 & 8L2120145AG60000 | 120 +0/ -8°C (248 +0/ -14.4°F) 6 77 145°C/293°F
8L0130155AG60000 | 8L1130155AG60000 | 8L2130155AG60000 | 130 +0/-8°C (266 +0/ -14.4°F) 6 74 155°C/311°F
8L0150175AG60000 | 8L1150175AG60000 & 8L2150175AG60000 | 150 +0/ -8°C (302 +0/ -14.4°F) 6 74 175°C/347°F
8L0170195AG50000 | 8L1170195AG50000 = 8L2170195AG50000 | 170 +0/-10°C (338 +0/ -18°F) 5 70 195°C/383°F
8L0190215AG50000 | 8L1190215AG50000 & 8L2190215AG50000 | 190 +0/-10°C (374 +0/ -18°F) 5 70 215°C/419°F
8L0210235AG40000 | 8L1210235AG40000 @ 8L2210235AG40000 | 210 +0/-12°C (410 +0/ -22°F) 4 65 235°C/455°F
8L0230255AG40000 | 8L1230255AG40000 & 8L2230255AG40000 | 230 +0/-12°C (446 +0/ -22°F) 4 65 255°C/490°F

* Kanunnap 250 mm: 3ameHute G Ha A B apTUKyne; Kanunnap 1 m: 3ameHuTe G Ha J B apTukyne; Kanuanap 1.5 m: 3ameHute G Ha O B
apTuKyne.

** lopusoHTaNnbHble Knemmbl 6.35, 3ameHuTe 0000 Ha 2000 B apTUKye; KnemMmbl 6.35, u3orHyTtble nog yrnom 45°, sameHute 0000 Ha 1000 B
apTUKyne. BUHTOBbIE KNEMMbI - 3aNPOCUTE TEXHUYECKUIA NacnoprT.

**% Onuua knemmbl 3a3emneHun: 3ameHute 0000 B KOHLe apTUKyna Ha 0G0O.

**%% Nna tunos T150, 3amenute 8LO Ha 8L3, 8L1 Ha 8L4, 8L2 Ha 8L5

MoryT U3rotaBAMBaTbLCA TEPMOCTaThbI C 3afaHHON TemnepaTypoii Ao 500 °C, 6e3 pyHKLUN OTKa30yCTOMUMBOCTU ANA KAaNAUBPOBOK,
npesbiwatowmx 400 °C. 3anpocuTe cneunanbHblii TEXHUYECKUIA NAcnopT..

AKceccyapbl (3aka3bialoTca 0TAeNbHO, NOCTaBAAIOTCA B CO6paHHOM Buae Ha Kanunnsape)

HuUKenupoBaHHbI NaTyHHbIN
KanunnapHbiii pUTHHT gns
MCMO/Ib30BaHUA C KUAKOCTAMU [0
130 °C (kanunnapHaa NpoknagKa
n3 NBR) *

66RL41LS30000000

66RL41LS30000000

HuUKenupoBaHHbI NaTyHHbIN
KanunnapHbiii UTHHT gns
MUCNO/Ib30BaHUA C XKUAKOCTAMM A0
230 °C (kanunnsapHas NpoknagKa
u3 FKM)*

66RL41LS20000000

66RL41LS20000000

Hep:kaBetowei ctanu 304
KanunnapHblii UTHHT gns
MCNONb30BaHUA C XKUAKOCTAMM A0
130 °C (kanunnapHas NpoKaagKa
u3 NBR) *

66RIMEPM9X1041C7

L HEX22

QNBR gasket

Stainless steel 304

66RIMEPMOX1041C7

Hep:kaBetowei ctanu 304
H A KanuAnapHblii pUTUHT gns

= W ——_— MCNONB30BaHNA C XKMAKOCTAMM A0

Tl 230 °C (kanunnAapHaA Nnpoknaaka
Y Q:KM gasket u3s FKM)*

66RIMEPM9X1041C8

| HEx22

66RIMEPMIX1041C8

O6HoBneHo 2025/11/30
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AononHntenbHble BO3MOXHOCTU U BCNOMOraTe/ibHble anCﬂOCOGHEHVIFI

3-noNOCHbIN, Py4HOU COPOC, BbICOKMIA Npeaes, OTKa30yCTOMUYUBDIN.

Tun 82
> NI
R @@ - 7

MpumeHeHUe: 3alLnTa OT NeperpeBa HarpeBaTesien B pe3ybTaTe aHOMa/IbHOro NOBbILLEHMA TEMMNEPATYPbI }KUAKOCTH
n3-3a 605 NOTOKa. MOHTa)K NaTPOHOB MOXKET BObITb BbINOJHEH BHYTPU CTAaHA4APTHOrO AMaM. 8.5 MM 4/1a nonocTen,
NN B ONONHUTENIBHOM TEPMOKapMaHe, KoTopbln AobaBaseTcs no 3anpocy. Kopnyc Tepmoctata MOXKeT 6bITb
YCTaHOB/IEH B 3aLLUMTHbIN KOXKYX BbIXOA40B HarpeBaTebHbIX 3/1EMEHTOB UM AUCTAHLMOHHO B OTAE/bHOM LUKady
ynpasneHusa. MNocne cpabaTbiBaHNA OHW MOTYT ObITb NepesanyLLeHbl, HO Nepes nepesanyckom HeobXxoAMMo NPoBEeCTH
NOJIHYIO MPOBEPKY LEeNn, YToOObl HANTU NPUUNHY NEPErpeBa 1 YCTPaHUTD ee.

Pasmepbl Kopnyca: anam. 45 x 42 mm

Kanunnap: megHbin, anvHa Kanunnapa 250 mm nam 900 mm, PVC mydTa anmHon 150 mm Ha Kanuansape.
MWHUManbHbIA paguyc n3rmba Kanuaaspa - 5 mm.

Mo TEXHUYECKMM MPUYMHAM Mbl HE PEKOMEHAYEM UCMOIb30BaTb Kanuaaapbl gavHon 6onee 900 mm.

Konb6a unu cnupanbHaa KanuanapHas Tpybka: meab, AMameTp 6 Mm.

[JaTunK TemnepaTypbl: TEPMOCTATUUYECKMI Y3€, 3aM0/IHEHHbIN }KUAKOCTbIO, KUNEHME KOTOPOI Bbi3blBaeT
cpabaTbiBaHME KOHTaKTa. [10aTOMY, B OT/IMYME OT CUCTEM, 3aMOJTHEHHbIX }KUAKOCTbIO, 3TU TEPMOCTaTbI
MasIo4YyBCTBUTE/IbHbI K aTMOCHEPHOMY [AB/IEHUIO.

Knemmbi: 6,35 x 0,8 6biCTpopasbeMHble

PerynunpoBKa: 3aBoAcKas GMKCMPOBAHHAs HAcTPoMKa B gnanasoHe ot 50 °C o 212 °C.

MoHTaX: 3a4HMe HOXKKN, 2 BUHTA M4, paccTtoaHue mexay otBepctmamm 60 mm

PyuyHOM c6poc: 0TKa30yCTOMUYMBOE AEMNCTBUE, KHOMKA NO LEHTPY

HomuHan: 3 x 16 A 250 B nepem. Toka, 3 x 10 A 400 B nepem. ToKa, pe3ncTunsHbIi (6000 LMKOB)

3 x 25 A 250 B nepem. ToKa, 3 x 16 A 400 B nepem. ToKa (300 uuknos)

KOHTaKTbI: TPEXMOIOCHbIE, PAa3MbIKAOTCA NP NOBbILLEHUM TeMMNepaTypbl (KOHTAKT MTHOBEHHOIO AEMCTBUSA), 4BOMNHOM Pa3pbIB.
Makc. TemnepaTtypa OKpy»KatoLiein cpeabl Ha ronoske: 85°C (185°F)

OCHOBHbI€ apTUKYAbI - CO CNUPaAJIbHbIM KON60BbIM TEPMOCTAaTOM.

MuHumanbHas
ApTHKYA Temnepartypa c6pacbiBaemasn Kaﬂ:::: pa MaTtpoH, AnvHa natpoHa Temnzfoaa';;. pa Ha
Kanubposkwm (°C/ °F) Ten?:ng/p?;)ypa (Mm) anametp (Mmm) (Mmm) natpoke (°C/ °F)
820060090CI610F1 60+5°C/ 140+9°F 20°C/ 68°F 900 6 50 90°C/ 194°F
820060090CA610F1 60+5°C/ 140+9°F 20°C/ 68°F 250 6 50 90°C/ 194°F
820070100CI610F1 70£5°C/ 158+9°F 30°C/ 86°F 900 6 50 100°C/ 212°F
820080110CI610F1 80+5°C/ 176+9°F 40°C/ 104°F 900 6 50 110°C/ 230°F
820090120CI610F1 90+5°C/ 194+9°F 50°C/ 122°F 900 6 50 120°C/ 248°F
820110140CI610F1 110+£5°C/ 230+9°F 70°C/ 158°F 900 6 50 140°C/ 284°F
820130160CI610F1 130+6°C/ 266+10.8°F 90°C/ 194°F 900 6 60* 160°C/ 320°F
820150180CI610F1 150+7°C/ 302+12.6°F 110°C/ 230°F 900 6 60* 180°C/ 356°F
820170200CI610F1 170+£7°C/ 338+12.6°F 130°C/ 266°F 900 6 60* 200°C/ 392°F

* UnnvHAapuUYeckmii naTpoH
- MaKCMMa/ibHas 3aZaHHasA ToOYKa py4yHoro cbpoca 212°C £12°C. 3anpawmBaniTte cneumduKaumm.

AKceccyapbl
3mm L 8mm CTep»KHM € py4YHbIM cOpocom, paboTatoT Ha
6O/IbLUNX ANCTAHUMAX
I~
£ i L ApPTUKYN

i
@8mm i 2 — 114 664CLR114

! 30 664CLRO30

@3.7mm d4.4mm Z4mm
[pyrasa anvHa - no 3anpocy

O6HoBneHo 2025/11/21
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AononHutenbHble BO3MOXHOCTU U BCNOMOraTe/ibHble npwcnoco6neHm|

MoaKnioueHHble Ten0Bbie NpeasoXpPaHUTeNIN NOA YCTAaHOBKY B KAPMaHbl
Tepmonapbl BHYTPEHHMM gnameTpom 8,5 mm

Tun 5MA 3-F
@1.9mm
28mm
[ —— ﬁ{
38mm 6mm
46.3mm 500mm

MpuMmeHeHue: 3aLLMTa HarpeBaTenen }KMAKOCTU OT NMeperpesa B C/iydae paboTbl BCYXYHO.

[aHHble TennoBble BbIKAOYATE/IN PACCHMUTaHbI HA YCTAHOBKY B KapPMaHbl C BHYTPEHHUM AMAMETPOM 8,5 MM, YCTaHaBNMBaEMblE
B CTAaHAAPTHOWM KOMMIEKTaLMM BHYTPb HarpesaTenen *Knakoctu. MNocae cpabatbiBaHWA gaHHbIE NPEAOXPAHUTENN MOXKHO
6yaeT 3aMeHUTb, 0AHAKO NPesBapUTEIbHO HEOOXOAMMO NPOBECTU MOJHYHO MPOBEPKY BCEX KOMMOHEHTOB HarpeBaTens,
MOCKOJIbKY B OTCYTCTBME BOAbI MEPETPEB MOT BbI3BATb NOBPEKAEHMNE KOMMOHEHTOB.

MnaBKaA NPobKa: opraHNYecKoe CoeaAHEHNE

MexaHu3m: noaBuKHaA MPO6Ka NOAMNPYKMHEH], U NPU NIaBAEHMM NPOOKM NPYKMHA BbICBODOOXKAAETCA.

3aLmTa: 371EKTPOU30NALMOHHDIN CUIMKOHOBbIM YEXON ANAMETPOM 8 MM

duKcauma B KapmaHe: C MOMOLLLHO CUIMKOHOBOW BTY/IKM

HomuHanbHaa cuna Toka u HanpsaxkeHue: 16 A 250 B

HomnHanbHas cnia Toka — 3TO MAaKCUMMabHAA cuaa TOKa, KOTOPYHO MOXKET BblAEPMKaThb NpeaoxpaHnTesb, He cpabaTtbiBas
(pa3mbIKaHUE) UM He TepAA CBOM XapPaKTEPUCTUKM NMPU BO3AENCTBUM TEMMEPATYPbI, U3BECTHOM KaK «TemrepaTypa
Bblaep:KKn» (Th), B TeueHMe orpaHNYEHHOTO BPEMEHMU.

Temnepatypa Bbiaepkku (Th): npefoxpaHUTe b He AOMXKEH PA3MbIKATbCA AN NIABUTLCA NOA, BO3AENCTBUEM TEMMEPATYPDI,
paBHol Th — 6°C, B Te4eHMe 168 4acoB NPU HOMMUHAJIbHBIX HAMPAMKEHUWN U CUJIE TOKA.

HomuHaibHas TemnepaTtypa cpabatbiBaHua (Tf): TemnepaTypa pa3mbiKaHMA KOHTAKTOB NPeAOXPaHUTENSA B KaIMOPOBOYHOM
reun noa, AencTBMemM Toka MmeHee 10 MA, Koraa Temnepatypa pacTeT co cKopocTbio 0,5—1°C/MuH. B AaHHbIX YC10BUAX
TeMnepaTypa pasMblKaHUA He A0/XKHA bbITb HUXKe Tf — 10°C naum Bbiwe Tf. Ha npegoxpaHuTene 1 Ha 3almMTHOM HapyKHOM
060/104Ke NPOBOAOB YKa3blBaeTCA MMEHHO TeMnepaTypa cpabatbiBaHuA Tf.

MakcrmanbHaa Temnepatypa (Tm): MakcMManbHaa TeMNepaTypa, BblAepK1BaeMas NpeaoXpaHUTENEM NOc/e Pa3MblKaHUSA
6e3 noTepu N30NPYHOLLMX U MEXaHUYECKMX CBOWMCTB.

[aHHaa xapaKkTepucTuKa 0ocob6eHHO BaXKHA 41 NpeAoXpaHUTeNei, yCTaHaBMBaeMbiX B HarpeBaTensax }KuaKoctm,
NOCKOJIbKY NO3BOJIAAET ONPEeAEUTb NPAaBU/IbHOE MOJIOXKEHUE TEM/IOBOTO BbIK/OUYaTe A BO U3bexKaHue ero paspyLueHus u
BO306HOB/IEHMA NOAAYM HANPAXKEHUA B 3/IEKTPUUYECKYHO Lienb M3-3a BbICOKOro 3abpoca no temneparype.

Hanps:keHue Usonaumm mexay pasoMKHYTbIMM KOHTaKTamu: > 500 B

ConpoTtusaeHue U30AALUU MeKAY PASOMKHYTbIMU KOHTaKTamu: > 0,2 MOm npu 500 B

JnmHa nposogHuKa: 500 mm.

MpoBoAHMKK: 0cHOBHasA usonauma ns ®3r1, 300 B, nonepeuHoe ceveHre 1 mm? (kannbp AWG 18), B nosmonedprHoBoM
obosouKe.

KpacHbIi LBeT: Ha CKnage AOCTyMHbI PeLLeHUA AJ18 CTaHAAPTHbIX TeMMepaTyp

OcCHOBHbIEe UHAEKCDI

B cBA3M C NOCTOAHHbLIM COBEPLUEHCTBOBAHMEM Hawemn NPOoAYKUUN, HepTeXn, onNnMCaHnA, XapaKTepUCTUKU, UCNoJibdyemble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHUNA U MOTYyT ObITb MU3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1IbTauuu

UHaeKcb! Hgxa%:i:rB:aHnM;e%7g€?;%?a TemnepggPFa(_?_al),qepmm Maxcumagbnoaa&mmeparypa
5MA3SPFO70F18500 73°C/ 163,4°F 45°C / 113°F 115°C/ 239°F
5MA3SPF077F18500 79°C/ 174,2°F 52°C/125,6°F 125°C/ 257°F
5MA3SPFO84F18500 85°C / 185°F 57°C/ 134,6°F 125°C / 257°F
5MA3SPF091F18500 94°C / 201,2°F 66°C / 150,8°C 140°C / 284°F
5MA3SPF096F18500 99°C / 210,2°F 71°C/ 159,8°F 140°C / 284°F
5MA3SPF106F18500 108°C / 226,4°F 77°C/170,6°F 145°C / 293°F
5MA3SPF109F18500 113°C/ 235,4°F 84°C/ 183,2°F 150°C / 302°F
5MA3SPF121F18500 122°C/ 251,6°F 94°C / 201,2°F 175°C / 347°F
5MA3SPF129F18500 133°C/271,4°F 101°C/ 213,8°F 175°C / 347°F
5MA3SPF139F18500 142°C / 287,6°F 114°C/ 237,2°F 185°C / 365°F
5MA3SPF152F18500 157°C / 314,6°F 127°C / 260,6°F 195°C / 383°F
5MA3SPF165F18500 167°C/332,6°F 130°C / 266°F 205°C / 401°F
5MA3SPF169F18500 172°C / 341,6°F 145°C / 293°F 215°C / 419°F
5MA3SPF182F18500 184°C / 363,2°F 156°C /312,8°F 225°C / 437°F
5MA3SPF188F18500 192°C / 377,6°F 164°C / 327,2°F 245°C / 473°F
5MA3SPF216F18500 216°C / 420,8°F 189°C / 372,2°F 280°C / 536°F
5MA3SPF227F18500 227°C / 440,6°F 190°C / 374°F 295°C / 563°F
5MA3SPF240F18500 240°C / 464°F 190°C / 374°F 305°C / 581°F

www.ultimheat.com
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AononHntenbHble BO3MOXHOCTU U BCNOMOraTe/ibHble anCﬂOCOGHEHMﬂ &

JlonacTHble pene NOTOKa, repKOHOBbIE BbIKAOYaTeNU, KabenbHble coeanHeHUn
Tun R1X

V i i
31mm
20.6mm 20.6mm v

a
o= ad
61.5mm

@16.2mm A | ]

17mm

@5mm 18r'nm

12mm b 217.6mm
E— 220mm

2 15pm 1\ 79.3mm

3 15mm.

4 157
1. lonacts.
2. MNacTUKOBbIN KOPMYC 1 NIacTUKOBasA coeauHUTENbHAA raika 3/4” BSPP.
3. Kabenb

[aHHble ycTpoiCcTBa NpeAHa3HauYeHbl 414 MOHTaXa Ha Tpy6bl 17, 17% n 1”1/2 anvHoli 18 mm, ¢ GUTUHTOM C
Hapy*KHOM pe3bboit BSPP. OHM MOTYT MPUMEHATLCA B HarpeBaTenax XUaKoCcTu, NpeacTaBNeHHbIX B 3TOM KaTaore.
HW3Kne HoMMHaNbHbIE 3/TEKTPUYECKME XaPaKTEPUCTUKM U YCTaBKa NepeK/IoYeHMA NO3BOAAIOT UCMO/Ib30BaTb 3TH
YCTPOWCTBA B 3/IEKTPOHHbIX LIEMNAX UM KaTyLLlKax KOHTaKTopoB. OHM NpeAHa3HavyeHbl AN BKAYEHUA NUTaHUSA
HarpeBaTesis, eC/IM PACXoa ABMAETCSA AOCTAaTOYHbIM, U MPEKPALLEHUA HarpeBa, eC/Iv PAacXoZ, OMyCKAeTCA HUXKe
YyKa3aHHOro 3HauyeHuA. Moporosble 3Ha4YeHUA OBHaAPYKEHMUA MOMKHO HAaCTPamMBaTb B 3aBMCUMOCTM OT NMOCTaB/IEHHbIX
33434 1 0bopyaoBaHuA.

OCHOBHbI€e C/ly4au NPUMEHEHUA: PEKOMEHA0BAaHHOE NO/IOKEHNE MOHTAaXKa — Ha FOPM30HTA/IbHbIX Y4acTKax Tpyo,
O/ZLHAKO TaKKe BO3MOXKEH MOHTaK B /It06OM Apyrom nosoxKeHun (npu sTom HabatoaaeTcs He3HaUUTeNbHbIN gpend
OTHOCUTENIbHO OTKA/IMBPOBAHHOIO 3HAYEHMS).

MpuHUMNbI PaboTbl: ypaBHOBELLEHHAA MarHMTHAA JIONACTb YCTaHAB/AMBAETCA NePNeHANKYAAPHO NOTOKY U aKTUBUPYET
rePKOHOBbIM BbIKAOYATEIb Yepes CTEHKY. Bo3BpaT /I0NacTy OCyLLECTBAAETCA 3@ CYET MArHUTHbIX CU/, 6e3 yyacTua
MPYXWUHbI. Y3€/1 He repMeTUYEH, TO eCTb MEXKAY CUCTEMOM TPYHONPOBOAA U 3NEKTPUYECKMM KOHTAKTOM MOMKET
MPOXOAMUTb }KUAKOCTb. 3aNpeLLEHO UCMO/Ib30BaATb C BOAOM, COAEPKALLEN MATHUTHbIE YaCTULbl, U C BAZKUMU
XKUAKOCTAMM, KOTOPble BAOKMPYIOT NepeMELLEHME IonacTu. PeryanposKa: GpUKCMpoBaHHaA yYCTaBKa, BO3MOXKHOCTb
perynaMpoBaHuMA Noab30BaTeNeM OTCYTCTBYET.

Ban nonactu: TMTaHOBbIN, OT/IMYAETCA NPEKPACHOM KOPPO3MOHHOM CTOMKOCTbIO U MOBbILLIEHHbIM CPOKOM CYKObI.
Matepuan ocHoBHOro Kopnyca: noanpeHunneHokeung, (PPO), apMnpoBaHHbIN CTEKNOBONOKHOM, A5 MOBbILEHUSA
CMOCOBHOCTM BblAEPKMBATb AaBAEHNE U KOPPO3IUOHHOMN CTOMKOCTU, BO3MOMXKHOCTb MCMO/Ib30BaHUA C MUTbEBOW
BoAoM. Jlonactb: nonndeHnneHokeng, (PPO), wnpmHa 12 mm

MoHTaXK Ha TPy6onpoBoOA: apMMpPOBAHHAA CTEKIOBO/IOKHOM COeAMHUTEIbHAA ralika 3/4 BSPP, ycTaHaBAMBaemas
Ha GUTUHT C Hapy»KHOM pe3bboli 3/4 BSPP ¢ ncnosib3oBaHMeM NPOKAAAKN. PEKOMEHA0BaHHbIN MOMEHT 3aTAMKM:

7 £ 1 H-m MNpoknaaKa: byTagmeH-HUTPUAbHbBIN KayuyK

HomuHanbHble aneKTpuyecKkue XapakKTepucTtukmu: makc. 1 A, makc. 70 BT, makc. 250 B, pe3nctmBHas Harpyska.

Mpu MCnoNb30BaHUM B MHAYKTUBHbIX LLEMAX HOMUHAJIbHbIE 3/IEKTPUYECKUE XapPaKTEPUCTUKIM CHMKAtOTCA. B cnyyae
paboTbl C UHAYKTUBHBIMW Harpy3KamMm Mbl PEKOMEHAYEM 3aLLUTUTb FTEPKOHOBbIM BbIKAOYATEb YCTPONCTBOM 3aLUMUTbI
KOHTAKTOB. TUMN 3/IEKTPUYECKOrO KOHTAKTa: HOPMA/IbHO PAa3OMKHYTbIM, 3aMbIKAeTCA NPU YBEANYEHUM PACX0Aa
CoBMmecTUMble }KUAKOCTU: 411 UCMO/Ib30BAHWA C YANCTOM BOAON U }KUAKOCTAMM, KOTOPbIE HE COAEPIKAT MarHUTHble
YacTu1Lbl U HEe ABNAIOTCA XMMUYECKM HECOBMECTUMbIMU C NoandeHnneHokecngom (PPO) 1 TUTaHOM.

HomuHanbHoe aasneHue npu 20°C: 1 Mrla (Pn10)

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCy/NbTauumn

TemnepaTypHbIii guanasoH xugKoctu: 5—100°C (oTcyTcTBME 3amep3aHna BHYTPU TPy6bI)

TemnepaTypHbIA AMaNa30H OKpYKatoLei cpeapbl: 5—80°C

CreneHb 3aWuUTbl OT NPOHUKHOBEHUA BHYTPb MHOPOAHbIX MmaTepuanos: |IP65

Donyck Ha KaanbpoBKy: +15% (Korga cuia, NPUBOAALLAA B AEMCTBUE I0MACTb, AEWCTBYET Ha KoHel, ionactu 1)
dneKTpuyeckoe coeguHeHue: 2 kabena x AWG24 (0,2 mm?), nsonauma MNMBX, T80°, ucnonHeHune UL2464.
MHCTPYKLMM NO MOHTAKY: BHUMATE/IbHO NPOBEpPbTE OpUEHTaLMIo lonacTu. CTpesika Ha Kopryce A0JXKHa ObITb
NOJIHOCTbIO MapasifesnibHa Tpybe 1 yKasbiBaTb B HaNpaB/JeHUM MNOTOKA.

BcnomoratenbHble npucnocobneHuna: GUTUHT U3 HepskaBetollel ctann 3/4“ ana npusapmeaHua K Tpybonposoay
JononHuTenbHble BO3MOXKHOCTU (NpUMeHSAIOTCA Tpe6oBaHMA N0 MMHMMAIbHOMY 06bemy 3aKasa): Kabesnb ¢
CoeAMHUTENIEM UIN KIEMMaMK, Kabenun Apyroi AnMHbI, HUKeAMPOBaHHan coeauHuUTe IbHasA rainka 3/4” BSPP,
repMeTMYHas NaacTMKoBas CoeauHUTEIbHAA KOpPobKa.

Cat23-2-5-8 www.ultimheat.com ]

B cBA3M C NOCTOAHHbIM COBEPLUEHCTBOBaHWEM HaLlen NPOAYKLMN, YHEPTEXM, ONMUCAHUA, XapaKTEPUCTUKN, UCMONb3YeMbIe B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsbl




JononHurenbHble BO3MOXXHOCTU U BCOMOraTe/ibHble I'IpMCI'IOCOGI'IEHVIﬂ

KOHTAKTOB

= OcCHOBHble UHAEKCbI C Kabenem ganHoi 2 m*
)
2r
: Y Y Y Y
L =
q I
g ]
=
= KoHourypauum
5_ 18mm
g ”%75;"" ra27'mm m«“!mm (013115;"; —_-
.7mm " 1-1/4" -1/4")
f:° i 17i (1") 11.7imm ( ) sd
x
g 27 mm (1”), nonactb Al 27 mm (1”), nonactb Bl 36 mm (1”1/4), nonactb A1 | 36 mm (1”1/4) nonactb A1+2
g 3HaueHue
= pacxoaa (npu
& yBennyeHum
Bi< pacxoaa),
x S | npukotopom 22,5 n/muH 25 n/MuH 46 n/MuH 23 n/MuH
% o npoucxoaut
© 2 3aMblKaHue
;[ § KOHTaKTOB
g o 3HaueHue
g = pacxopa (npu
> 2 | ymeHbweHun
L 2 pacxopa),
5 § NpH KOTOPOM 19 n/MmuH 22,5 n/muH 43,5 n/MmuH 20,5 n/muH
S S | npoucxopur
S © | pasmbikaHue
S ?[ KOHTaKTOB
s o
g g’ UHpeKcbl R1X671034G35N200 R1X671234G35N200 R1X671034G35N200 R1X672650G35N200
g g
£
S
Qg
O
o g,
= =
=S o
I =
§ 2 KoHdurypauum
5 1 1 1
s pees o =
X 0O (1-1/2") a-12%)
=
o
= 36 mm (1”1/4), nonactb C2 42 mm (171/2), nonactb A1 | 42 mm (1”1/2) nonactb A1+2 | 42 mm (1”1/2), nonactb C2
3HayeHune
pacxoga (npm
yBenuyeHum
pacxopa),
NP KoTopom 30 n/MuH 65 n/MuH 33 n/mMuH 40 n/MmuH
npouncxoaut
3amblKaHue

3HaueHue
pacxoga (npwm
yMeHbLUeHUMU
pacxopa),
npu KOTopom
npoucxoaut
pa3smblKaHue
KOHTaKTOB

27,5 n/MuH

63 1/MUH

31 n/MuH

37,5 n/muH

UHaeKcbl

R1X671550G35N200

KoHTaKTbI

R1X671034G35N200

R1X672650G35N200

www.ultimheat.com
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AononHntenbHble BO3MOXHOCTU U BCNOMOraTe/ibHble I1pI/ICI10C06HEHVIFI

o

JlonacTHble pesie NOTOKA CO BCTPOEHHbIM OAHOMO/IIOCHbIM ABYHanpPaB/eHHbIM
(SPDT) pene Ha 16 A 1 coeanHUTENbHOMU KOPOOKOW
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1. onactb. 2. MNacTUKOBbIN KOPMYC M NAACTMKOBaA CoeauHUTeNbHas rainka 3/4” BSPP.
3. KabenbHbili BBOA 13 PAG6. 4. MUHMaATIOPHaA pyyvKa peryinpoBKu YCTaBKU.

5. CurHanbHaa namna.

[aHHble ycTponcTBa npeaHa3HauyeHbl Ana MOHTaxa Ha Tpybbl 1”7, 171/4 n 1”1/2 anvHoi 18 mm, ¢ GUTUHIOM C
Hapy»How pe3bboit 3/4” BSPP. OHM MOTYT MPUMEHATLCA B HarpeBaTenax XUAKOCTU, MPeAcTaB/IeHHbIX B 9TOM

KaTajsore.

BcTpoeHHoe cunoBoe pene Ha 16 A 250 B no3BosAET 3TUM YCTPOMCTBAM HENOCPEACTBEHHO BK/AOYATb U BbIK/IOYaTb
nuTaHWe HarpesaTenen Kuakocty Bnaotb 40 3500 BT, 230 B. OHM npeAHa3HaYeHbl ANA BKAOYEHMA NMUTaHUSA
HarpesaTens, eCn Pacxos ABNAETCA AOCTAaTOYHbIM, U MPEKPaLLEeHUA HarpeBa, eCAM PAcXod, ONyCKaeTca HuXe
YKa3aHHOro 3Ha4yeHusA. NoporoBble 3HaYeHUA 06HAPYKEHMUA MOKHO HACTPaMBATb B 3aBUCUMOCTM OT NMOCTaBNEHHbIX

3a4a4 1 obopyaoBaHuA.

OCHOBHbI€ C/ly4au NPUMEHEHUA: PEKOMEHLOBAHHOE NOIOKEHME MOHTAXKa — Ha FOPU30HTA/IbHbIX Y4acTKax Tpyo,
O,HAKO TaK¥Ke BO3MOXKEH MOHTaX B IH0OOM A pYyrom NnosioXKeHumM (Mpu 3Tom HabatoaaeTca HesHauuUTeNbHbIN aApeid

OTHOCUTE/IbHO OTKaNIMBPOBAHHOIO 3HAYEHMA).

MpuHUMNbI paboTbl: ypaBHOBELIEHHAA MarHUTHAA 10MNacTb YCTaHAB/IMBAETCA NePNeHANKYNAAPHO NOTOKY U aKTUBUPYET
repKOHOBbIN BbIK/OYaTENb Yepes CTeHKY. BO3BpaT 10MacTu OCyLLEeCTBAAETCA 3@ CYET MAarHUTHbIX cu, 6e3 yyactua
MPYXMHbI. Y3en He repMeTUYEH, TO ECTb MEXAY CUCTEMON TPYHOMNPOBOAA U 3/1EKTPUYECKMM KOHTAKTOM MOXKET
NPOXOAMTb KUAKOCTb. 3aMpPELLEHO UCMO/Ib30BaTb C BOAOW, COAEPMKALLEN MArHUTHbIE YacTULbI, AN C BASKMMMU

KNOKOCTAMMU, KOTOpPbIE 6ﬂ0KMpYPOT nepemetuieHune nonacTtun.

PEI'YIWIpOBKaZ d)MKCVIpOBaHHaﬂ yCTaBKa. an HEO6XOAMMOCTM MOET ObITb HE3HAYUTENBHO U3MEHEHA B MOJIEBbIX

YCNoBUAX I'IpOd)ECCI/IOHaﬂbeIM MOHTa*XHUKOM.

Ban nonactu: TMTaHOBLIN, OT/IMYAETCA NPEKPACHON KOPPO3MOHHOM CTOMKOCTbIO M MOBbILLIEHHBIM CPOKOM C/Y*KObl.
Marepuan ocCHOBHOro Kopnyca: nonndeHuneHokcuna (PPO), apmmMpoBaHHbIA CTEKIOBONIOKHOM, A5 NOBbILIEHUA
CNOCOBHOCTM BblAEPKMBATL SABAEHNE U KOPPO3IMOHHOM CTOMKOCTU, BO3MOMKHOCTb MCMOIb30BaHMA C NMUTbEBOM BOAON.

Jlonactb: noanderHunneHokeng, (PPO), wupunHa 12 mm

MoHTaX Ha TPybonpoBoA: apM1POBaHHan CTEK/I0BO/IOKHOM COeaMHUTeNbHaA raiika 3/4 BSPP, yctaHaBanMBaemas Ha

GUTUHT € Hapy»KHOM pe3bboit 3/4 BSPP ¢ UCNoAb30BaHUEM MPOKAAAKM.
PeKOMeHA,0BaHHbIA MOMEHT 3aTAXKKU: 7 £ 1 H-m
Mpoknagka: 6yTagnMeH-HUTPUIbHBIN KaydyK

HomuHanbHble aNeKTPUYECKMe XapaKTePUCTUKU: CU/I0BOE pese, O4HOMOAOCHOE ABYHanpasaeHHoe (SPDT), 16 A,

pe3ncTnBHaa Harpyska, 230 B.

MuTtaHue: ctaHgapTHoe HanpsaxkeHue 230 B. [pyrue BapuaHTbl HanpsaxKeHua nutaHua (115 B nepemeHHoro ToKa, 24 B

nepemeHHOro Toka nanm NoCToAHHOro TOKa) AOCTYNHbI NO 3anpocy.

CurHanbHaa namna: KpacHas (3e}'IEHaFI KaK AONOo/IHUTEe/IbHaA BOSMO)KHOCTb), NOAK/NHYEHHAA K KOHTAKTY CU/10BOro

pene, KOTOpbIi 3aMbIKAETCA NPM POCTE Pacxoaa.

dneKTpUUYecKoe coeanHEHUE: C MOMOLLBIO KNEMMHOro 6/10Ka ¢ pe3bboBbIMU Knemmamu 5 x 2,5 mm?. CoeamHuTeNu

LOCTYMHbI MO 3anpocy.

CoBmecTumble HUOKOCTU: ON1A NCNOJIb30BaHUA C yuncrom BOAOﬁ N XKNUOAKOCTAMMU, KOTOPbIE HE COAEPHKAT MAarHUTHbIe
YacTuubl U HE ABNIAKOTCA XUMUYECKN HECOBMECTUMbIMU C I'IO/'IMd)eHMJ'IeHOKCMAOM (PPO) N TUTAHOM.

HomuHanbHoe gasneHue npm 20°C: 1 Mla (Pn10)

TemnepaTypHbIii guanas3oH xupKoctn: 5—100°C (oTcyTcTBME 3aMep3aHusa BHYTPU Tpybbl)
TemnepaTypHbIA AManNa3oH OKpyXKatowen cpegbl: 5—80°C

B cBA3M C NOCTOAHHbIM COBEPLUEHCTBOBaHWEM HaLlen NPOAYKLMN, YHEPTEXM, ONMUCAHUA, XapaKTEPUCTUKN, UCMONb3YeMbIe B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsbl
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JononHutenbHble BO3MOXKHOCTU U BCMOMOraTe/ibHble ﬂpMCﬂOCOGI’IEHMﬂ &

CreneHb 3aWMTbl OT NPOHUKHOBEHUA BHYTPb MHOPOAHbIX Matepuanos: IP65

DonycKk Ha KannbpoBKy: £15% (Korga cuna, NpuBOAALLAA B AeMCTBME I0NAcTb, AeMUCTBYET Ha KOoHel, onactu 1)

dnekTpuUyeckoe coeguHeHue: 2 Kabena x AWG24 (0,2 mm?), nsonaums MBX, T80°, nucnonHeHune UL2464.

UHCTPYKLUMM NO MOHTaKY: BHUMATE/IbHO NPOBEPbTE OPUEHTALMIO lonacT. CTpenKka Ha Kopnyce A0AXKHA 6bITb

NO/IHOCTbIO NapaniesibHa Tpybe M yKasbiBaTb B HAaNpaB/IEHUN NOTOKa.

BcnomoratenbHble npucnocobneHuns: GUTUHT U3 HepyKaBetollei ctanun 3/4“ ana npusapusaHua K Tpybonposoay -
JononHuTenbHble BO3MOXXHOCTU (MpumMmeHAIoTca Tpe6oBaHMA N0 MMHMMAIbHOMY 06bemy 3aKasa):

HUKeNMPOBaHHaA coeanHUTeNbHan rainka 3/4” BSPP.

OCHOBHble UHAEKCbI™

I e

KoHdurypaumm

@36mm|
(1747

27 mm (1”), nonactb Al 27 mm (1”), nonactb B1 36 mm (1”1/4), nonactb A1 | 36 mm (1”1/4), nonacte A1+2

3HayeHune
pacxoga (npm
yBenuueHuu

pacxopa),
npu KoTopom
npoucxoaut
3ambIKaHue

KOHTaKTOB

22,5 n/MuH 25 1/MUH 46 n/MuH 23 n/MuH

3HaueHue
pacxoga (npm
YMEHbLUEHUN
pacxoga),
npw KoTopom 19 n/mn 22,5 n/mu 43,5 n/muH 20,5 n/muH
npoucxoaut
pasmbiKaHue
KOHTaKTOB

UHpekcbl RAX671034G31NOOE RAX671234 RAX671034G31NOOE RAX67265QG31NOOE

KoHdurypauum

@42mn| @42mm|
RECS (1-127)

36 mm (1”1/4), nonactb C2 42 mm (171/2), nonactb A1 | 42 mm (1”1/2) nonactb A1+2 | 42 mm (1”1/2), nonactb C2

SM HaLLer NMPOAYKLIMM, YEPTENKM, ONUCAHMUSA, XaPaKTEPUCTMKM, UCMO/b3YEMbIE B AaHHbIX TEXHUYECKMUX NacrnopTax, npeaHasHadeHbl

bKO A1 O3HAKOM/NIEHUA N MOTYT 6bITb U3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCY/1IbTauuu

3HauyeHue
pacxoga (npm
yBenuueHuu
pacxopa),
npu KOTopom
npoucxoaut
3amblKaHue

KOHTaKTOB

30 1/MuH 65 1/MUH 33 1/MuH 40 n/MmuH

3HaueHue
pacxoga (npu
yMeHbLUEHUU

pacxopa),
npu KOTopom
npoucxoaut
pasmbikaHue

KOHTaKTOB

UHpekcbl RAX671550G31NOOE RAX671034G31NOOE RAX672650G31NOOE RAX671550G31NOOE

27,5 n/MmuH 63 n/MUH 31 n/MuH 37,5 n/muH

KoHTaKTbI www.ultimheat.com Cat23-2-5-11



P

[JononHutenbHble BO3MOXHOCTU U BCOMOraTe/ibHble anCI'IOCOGIIEHMﬂ

BcnomorartenbHbie npucnocobneHuna gna pene noToka

TPOMHUKM C HAKUAHBIMU raiikamu A MOHTaXKa Ha
HarpeBaTensAx, OCHaLeHHbIX GUTUHIAMU C HAPYIKHOM
pe3bboit 1” BSPP. Mo3BonAtoT nerko Ao6asutb pene
NOTOKa B KOHTYp.
DUTUHT ANA pene NOTOKA: HapyKHaA pesbba 3/4”
BSPP, coBmectumocTb ¢ cepuamu RAX u raitkamum R1X:
KOBaHas NaTyHb, HepPa3beMHbIV Kpenex
l_“exagmei Kopnyc: Hep)kaBetoLwaa cTanb, Ayrosas cBapka
BepP aoop 38mm | BoNbGPAMOBBIM 3N1EKTPOAOM B MHEPTHOM rase.
l | o BHyTpeHHee npoxogHoe oTBepcTue: 20 mm
a_a)c%rsonuue MeXKAy YNI0THAEMbIMMU NOBEPXHOCTAMMU
: 85 Mm

UHpekc ucnonHenunsa us 304L 6R1T34208510S
UHaekc ucnonHenua us 316L 6R1T34208510T

S

38mm

12.8mm 85mm 17mm

TPOAHUKM C HAKUAHBIMM FralikKamm ANA MOHTaxXKa Ha
8.5mm HarpeBaTesnnx, OCHaLWEeHHbIX GUTUHIAMM C HaPYKHOW
[ 18mm pe3b6oii 1”1/4 BSPP. Mo3BonAtoT nerko f06asntb
pene NOTOKa B KOHTYp.

—[ DUTUHT ANA pene NOTOKa: Hapy)KHas pesbba 3/4”

BSPP, coBmectumocTb ¢ cepuamu RAX u raitkamum R1X:
exagone: | KOBaHasA NaTyHb, HEPa3beMHbIi Kpenex

47mm Kopnyc: Hep:kaBetoLLaa cTanb, AyroBas cBapka
. BOJIbPPaMOBbIM 31EKTPOLOM B MHEPTHOM rase.
BHyTpeHHee npoxogHoe oTBepcTue: 26 mm
ra)ccrom-me MeXAY YNI0THAEMbIMU NOBEPXHOCTAMM
L): 85 mm

UHpaekc ucnonHenunsa us 304L 6R1T34268514S
UHaekc ucnonHenua us 316L 6R1T34268514T

I

Hexagone:
47mm ©926mm 1-1/4
B8SPP | BSPP

[477.]
l—

12.8mm | 85mm 17mm

3/4"BSPP 8 5mm ®duTUHIM nog npusapusaHue K Tpy6am. Mossonsior
- A06aBNATb pene NOTOKa B KOHTYP Noc/e CBepneHus
017 6mm | cylecTByioLWUX TPY6.

4 Pe3b6a pene notoka: HapyskHas 3/4” BSPP,
coBmecTumasn c cepuamm RAX n R1X
| | Martepuan: HeprKasetoLLan CcTanb.
| OunameTp otBepcTUA AnA ceepneHms: 21,5 mm

©20mm 4_4 MUHAeKc ucnonHenus us 304L 6R1P3419S
221 Smay WUHAEKC ucnonHenus us 316L 6R1P3419T

UA, XapaKTeEPUCTUKU, NCNOJIb3YEMbIE B AaHHbIX TEXHUYECKUX MACNopPTax, npegHa3Ha4vyeHbl

3meHeHbl 6e3 NpeaBapuTeibHOMN KOHCYNbTaLUK
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yepTeXXn, onUCaHnA, XapaKTepPUCTUKN, NCNOJIb3yeMble B AaHHbIX TEXHNYECKMX NAaCNOPTax, NnpeaHa3Ha4YeHbl

HUA U MOTYT BbITb M3MEHEHbI 6e3 NpeaBapUTeNbHOM KOHCYAbTaLMM

~

JononHurenbHble BO3MOXXHOCTU U BCOMOraTe/ibHble I'IpMCI'IOCOGI'IEHVIﬂ

FON

[ononHuTenbHblie BO3MOXHOCTU obecneueHua 6e30nacHOCTU rMAPaBANYECKON

cucrtembl

PyyHOe BO34yX00TBOAHOE YCTPOMUCTBO (BO3AYLIHbINA KnanaH)*
YcTaHaBmMBaeTca B GUTUHIM C BHYTPeHHel pesbboit 3/8%,
KOTOpPbIE UCMO/b3YTCA B CTaHAAPTHbIX HarpesaTensx.
Ucnonb3yeTcs B cbope ¢ NAOCKOM TEKCTUABHOW NPOKNaAKoM

WU YNIIOTHUTENbHBIM KOJIbLLOM 13 ByTaaneH-HUTPUIBHOTO
KayuyKa. Eciv Bo3ayLWHbIN KNnanaH UCnob3yeTcs OA4HOBPEMEHHO
C NPeAoXpPaHUTE/IbHBIM, TO B CTaHAAPTHbIN pe3epByap HYXKHO
[06aBUTb BTOPOW GUTHHT.

Marepuan: naTyHb, HUKENMPOBAHHAA

Pe3sbba: 3/8” BSPP

WUHpeKc ana UcnonHeHua us

- 69SUPAM38N
HUKE/IMPOBAHHOW NaTyHU

ABTOMaTUUYECKOE BO3AYXOOTBOAHOE YCTPOMUCTBO (BO3AYLUIHDIN

KnanaH)*

YcTaHaBavBaeTca B GUTUHIM C BHYTpeHHel pe3bboii 3/8%,
KOTOpble UCMOb3YIOTCA B CTaHAAPTHBIX HarpeBaTensx.
Mcnonb3yeTtcs B cbope ¢ NAOCKOM TEKCTUAbHOW NPOKNALKOMN.

Ecnu BO3AYLIHBIV KNanaH UCNoNb3yeTca O4HOBPEMEHHO C
npeaoXpaHUTE/IbHBIM, TO B CTaHAAPTHbIV pesepByap HYXXHO
[06aBUTb BTOPOW GUTHHT.

Martepuan: natyHb

Pesbba: 3/8” BSPP

UHAEeKe Ana ucnonHeHua ms

- 69SUPAA38B
HUKENMPOBaHHOM NaTyHN

KoHTaKTbI

MpeaoxpaHuTenbHblii Knanan™*

YcraHaBauBaeTca B GUTUHIM C BHYTPeHHeW pe3bboit 3/8%,
KOTOpPbIe UCMO/b3YHOTCA B CTaHAAPTHbLIX HarpesaTensx.
Mcnonb3yeTcs B cbope ¢ NAOCKOM TEKCTUAbHOW NPOKNALKOMN.
Ecnn npegoxpaHuTeNbHbIN KnanaH UCnoib3yeTca 04HOBPEMEHHO
C PYYHBIM UM @aBTOMATUYECKMM BO3AYLUIHbIM KJaNaHOM, TO B

3/8"BSPP CTaHAAPTHbIV pe3epByap HYKHO A06aBUTb BTOPOM GUTUHT.
i Kanu6poskKa: 3 6ap
2 Matepuman: naTyHb

Pe3bb6a: 3/8” BSPP

| UHAeKc Ana UCNonHeHUA U3 NaTyHn 69SUSS0338B

www.ultimheat.com
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JdononHutenbHble BO3MOXXHOCTU U BCMOMOraTe/ibHble I'IpVICHOCOGHEHMﬂ

Pa3nnyHblie AONONAHUTENIbHbIE BO3SMOXHOCTU

HarpeBaTenb AnAa NnoCtaBWMKOB OPUTUHANbHOIO 060py,CI,OBaHVIFI

MpeacTaBneHHble Ha 3TOM CTPaHWLLE AOMNOJHUTE/IbHbIE BOSMOKHOCTM OTHOCATCA TO/IbKO K CTaHAAPTHbIM
KOMMOHEHTaMm. B cnyyae npoAyKuUm Ans NOCTaBLMKOB OPUTMHANIbHOIO 060pYyA0BaHUA CyLLLECTBYET MHOXKECTBO
APYrvx BO3MOXKHOCTEN A/1A pe3epByapoB, GUTUHIOB, CUCTEM MOHTAXKa, TUMOB NPOBOAKM U T. 4. Mbl ¢ pagocTbio
OTBETMM Ha Nto6ble 3aMpoChl C YKazaHUEM TEXHUYECKUX TPeBOBaHUN.

HoXXKM € KpenneHnem BUHTaMK

[aHHble HOMKKM KPenaTCs BUHTOM K MOHTaXKHbIM KPOHLUTENHAM,
NnpvBapeHHbIM K CTaHAAPTHbIM pe3epByapam. OHW NO3BONAIOT
pacnonaraTb pe3epByapbl HA AOCTaTOYHOM PACCTOSHUWN OT CTEHbI,
Ha KOTOPYIO OCYLLECTBAAETCA MOHTaXK. TakMe HOXKKM npeasaratoTca
B [,BYX OCHOBHbIX TUMNOPa3mepax.

Martepuan: HepxKasetowaa ctanb 304 namn 201

A B Hepx. ctanb UHaeKcbl
5& 70 40 304 69SUSL7040S
85 70 304 69SUSL8570S
70 40 201 69SUSL7040V
85 70 201 69SUSL8570V

HoKKM ¢ duKcaumeit xomyTom

TaKue HOMXKKM, KOTopble No pazmepam UAEHTUYHbI OMMUCAHHOM
BbILLE CEPUU, KPEMATCA Ha pe3epByapbl NpU NOMoLLM XomyTa. OHU
MO3BO/IAIOT pacnosiaraTb pesepByapbl Ha A4OCTaTOYHOM PACCTOAHMUM
OT CTEHbI, Ha KOTOPYIO OCYLLECTBAAETCA MOHTAXK. TaKMe HOXKKM
npeanaratoTcs B ByX OCHOBHbIX TUNOpa3mepax. Mpu MoHTaxe Ha
pesepByap UCMOAb3YyINTE XOMYT Had/1exKallero gMameTpa.
NHAEKCbI: CM. BbiLe (XOMYT HE BXOAMUT B KOMMIEKT MOCTaBKM).

(NI RO

{1

COBepLUIEHCTBOBaHMEM Hawemn APOAYKUUN, YEPTEKUN, ONUCAHUA, XaPaKTEPUCTUKN, NCMOJIb3YyEMbIE B AaHHbIX TEXHUYECKUX MACNOpPTax, npegHa3Ha4vyeHbl

MpoBoaa HarpeBaTe/IbHbIX 91€MEHTOB

[aHHble NnoAy3Nbl NpefHa3HavyaloTcsa AN MOHTaXa Ha
CTaHZapTHble pe3bboBble Knemmbl M4 (3) HarpeBaTeNbHbIX
3/1EMEHTOB BHYTPU pe3epsyapa. CuankoHoBaa ob6onouka (1)
obecneynBaert 3alLMTy OT KOHTAKTa C KOXel pyK U KoHAeHcaTa.
[aHHble NoAy3Nbl OCHALLEeHbl KabeNbHbIMU HAKOHEYHUKaMMU
(2). Nnowaab nonepeyHoro ceyeHms nposoga (1 mm?, 1,5 mm?,
2,5 Mm%, 4 mm? nnm kKannbp AWG18, AWG15, AWG14,

AWG 12), Tun usonauum (®3MM, N3-C, NBX), AnnHa u uset
YKa3bIBaOTCA NpW pasMeLLeHny 3aKkasa

TO/IbKO 4171 O3HAKOM/IEHNUA N MOTYT 6bITb U3MEHEHbI be3 npep,BapMTeanoﬁ KOHCy/NbTauumn

UHAeKcbl ana pacnpocTpaHeHHbIX Moaenei

Liser Usonauua OnuvHa UHpeKcebl
YyepHbIi @31, 300 B, 180° im 69SUFRG18300B100
CUHUI @31, 300 B, 180° im 69SUFRG18300L100
YKenTblil/3eneHbli @30, 300 B, 180° 1m 69SUFRG18300V100

Cat23-2-5-14 KoHTaKTbI www.ultimheat.com




JononHurenbHble BO3MOXXHOCTU U BCOMOraTe/ibHble I'IpMCHOCOGIIEHVIﬂ &

Pa3snnyHble 4ONONAHUTENIbHbIE BO3SMOXHOCTU

Py6awku c neHousonaumei

BcneHeHHbIM M301ALUMOHHbBIM MaTepuan Ha

OCHOBe ByTaAMEH-HUTPUABHOIO Kaydyka u MBX
NoCTaBAAETCA CO CTaHAAPTHOM TonwmHoM 5, 8, 10,
20 nnn 25 mm. [laHHasn 060104Ka 3aKpbITa KienKow
NeHTON. DPPEKTUBHOCTb M30NALLUN 3aBUCUT OT
BbI6pPaHHOM TONLWMHbI. [lJaHHan 060/104Ka, Kak
npaBuio, yCTaHAB/IMBAETCA HA HarpeBaTesb

Ha 3aBO/Ee-U3roTOBUTE/Ie, HO MOXKET TaKKe
NoCTaBAATLCA OTAENbHO. YTOBbI NOAYUNTH MHAEKCHI
C y4eTOM MOZeNn HarpesaTens v BbIbpaHHON
TOJILLMHbI, CBAXKUTECH C HAMMU.

N30nAuMOHHbIE 060/104KM U3 BCMEHEHHOTO
maTepuana c aNloMUHUEBbIM NOKPbITUEM

Mocne cb6opku noBepx 060/104KM U3 BCMEHEHHOTO
MaTepuana HakNemBaoT aIlOMUHUPOBAHHBIN IUCT
C KNelKoW NoaNoKKon. Takol aNtoMUHUPOBAHHbIN
JINCT 3aLlMLLAeT U30NALMOHHBIN MaTepuan ot
BMUTbIBAHUA BOAbI U yy4LIAEeT yCTOMYMBOCTb

K BO3ropaHuto. OnncaHHas onepaumsa cbopku
NPOU3BOAMUTCA UCKNIOUYUTE/IbHO Ha 3aBOAe-
n3rotosuTene.

HWKHMI CNO, COCTOALLMI U3 BCMIEHEHHOTO
M30/1ALMOHHOIO MaTepurana Ha ocHoBe ByTaaneH-
HUTPUNBHOTO KayyyKa u MNBX, noctaBnseTca co
CTaHAAPTHOM ToNwmHoli 5, 8, 10, 20 nam 25 mm.
3 dEKTUBHOCTb M30/1ALLMM 3aBUCUT OT BblGpaHHOM
TONWMHBI. YTOBbI MONYYUTb UHAEKCHI C Y4ETOM
MOZENN HarpesaTens u BbIbPaHHOM TO/LLMHDI,
CBAXKWTECH C HAMM.
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Konnekuua Katanoros Ha

www.ult

NMpoussoauTenb sneKTpomexaHMYEeCKMX KOMMOHEHTOB U HarpesaTte/ibHbIX y3nos OEM

heat.com

Im

e Kopnyca gna arpeccuBHbIX cpes,

¢ MexaHun4yeckune TEPMOCTATbI

e [lepekntoyaTenn 4aBNeHNA U BO34YLLUHbIE

e MexaHun4yeckune npeaoxpaHntenn oaHONONKCHbIE U

nepekayarenn

TPEXMONIOCHbIE

€0TTECOCVIN VZNECOSLINYELN

¢ [1N1aBKMe BCTaBKM U MeXaHU3Mbl OBHapyKeHnA
noxapa

¢ [lepekntoyaTen ypoBHs.
e [lepekntoyatenin NOTOKA.
e MHAMBMAyanbHble peweHus

* HarpeBaTenbHble 3/1IeMeHTbI 419 BO34yXa M Xuakoctn ¢ ObopyaoBaHue oborpesa (TpaccMpoBKM)

e TepmocTaTbl U cucTeMbl 6e3onacHocTn ATEX
e CoegunHuTeNbHble 610KK

¢ [1POTOYHbIE KMAKOCTHbIE HarpesaTenu

e [lorpyHble HarpesaTenu
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BCTPAUBAEMDBIE MPOTOYHbLIE HATPEBATENIN KUAKOCTMH



