BCTPAUBAEMBIE NMPOTOY4YHbIE
HATPEBATEJIN XUOKOCTW

KoHTaKTbI

2-a Pepakumsa 30/11/2023 www.ultimheat.com TexHU4eCKMiA Katanor


http://www.ultimheat.com




B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHWEM HaLllei MPOAYKLMUK, YEPTEHM, ONUCAHUA, XapaKTEPUCTUKKU, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
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KpaTKoe cogepxaHue

Paspgen 1 KpaTKoe coaepkaHue C1-C2
HemHoro ncropum C1-C8
Paspen 2
i ¥ ; -é] KpaTkoe cogepraHue pasgena «TexHuyeckas MHbopmauma» Co9-C11
= m‘,.;sﬁ &g
< I,H__..““' TexHU4Yeckan nHpopmauus C12-C82
. 1
Pasgen 3 CnKnCOoK apTUKynoB Cl1-C4
CraHpapTHble HarpeBaTeIn XXUAKOCTU C1-C26
HarpeBatenu guametpom 70 mm, ganHoi 70 mm
# 35U107 | \Makc. 1 x 3 kBT (20 B/cm?) 1 x 1,5 KBT (10 BT/cm?) =
Harpesatenu anametpom 70 mm, anmHoin 130 mm
oL Makc. 1 x 3 KBT (10 Br/cm?) 1 x 1,5 KBT (5 Bt/cm?) -
. Harpesatenn guametpom 76 mm, AnnMHOM 313 mm .
? 3SU23L | \ake. 3 x 2,5 KBT (10 Bt/cm?) 3 x 1,25 KBT (5 Bt/cm’) e
HarpeBatenu guameTtpom 76 mm, AanHOM 313 mm,
= 9SUB31 |cnupanbHble TpybyaTble HarpeBaTenu C7-C8
= Makc. 3 x 3,2 KBT (10 Bt/cm?) 3 x 1,6 KBT (5 B1/cm’)
Paspen 4
. HarpeBatenu guametpom 80 mm, AANHOM 313 mm B
_ﬂ 35U331 | Make. 3 x 2,5 KBT (10 Bt/cm?) 1,25 KBT (5 BT/cm’) €3-C10
Harpesatenu guametpom 80 mm, AanHOM 313 mm,
. 9SUC31 |cnupanbHble TpybUaTble Harpesatenu Cl1-C12
= Makc. 3 x 3,4 KBT (10 Bt/cm?) 3 x 1,7 KBT (5 Bt/cm?)
— Harpesatenu guametpom 88 mm, AanHoM 313 mm -~
d 95U431 | ok, 3 X 2,5 KBT (10 Bt/cm?) 3 x 1,25 KBT (5 B/cm?) e
HarpeBatenu guameTtpom 88 mm, A/IMHOM 313 mm,
9SUD31 |cnupanbHble HarpesaTenu. C15-C16
Makc. 3 x 3,8 kBT (10 Bt/cm?) 3 x 1,9 KBT (5 Br/cm’)
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Py6aluku ¢ neHousonsumen
Py6aluku, NokpbiTble NeHon3onsumen

= HarpeBatenu guametpom 125 mm, aanHon 313 mm. L
_ 95US31 | Makc. 3 x 3 kBT (10 Br/cm?), 3 x 1,5 KBT (5 Br/cm?). Clce
Harpesatenu guametpom 100 mm, aanHoM 313 mm,
9SUE31 |cnupanbHble HarpesaTenu C19-C20
Makc. 3 x 4,3 kBT (10 Bt/cm?) 3 x 2,15 KBT (5 B1/cm’)
Harpesatenu anametpom 125 mm, ganHown 313 mm, _
PasAeii JSUESS Makc. 3 x 4 KBT+3 x 2 KBT (10 Bt/cm?), 3 x 2 KBT+3 x 1 KBT 2 CR
Harpesatenu anametrpom 125 mm, gavHon 313 mm, _
sl Makc. 3 x 4 KBT+3 x 2 KBT (10 Bt/cm?), 3 x 2 KBT+3 X 1 KBT czacel
Harpesatenu guametpom 140 mm, anvHon 313 mm, €
9SU831 |Tpyb4yaTbiM TENI00OMEHHUKOM C25-C26
Makc. 3 x 3 KBT (10 Bt/cm?), 3 x 1,5 KBT (5 B1/cm’)
[ononHutenbHble BO3MOXKHOCTU U BCMOMOraTe/ibHble NpucnocobneHus C1-C16
e iy [JononHuTtenbHbIe BO3MOXHOCTU PeryrniMmpoBKU TeMmnepartyphbl
T M obecneyeHus 6e3onacHon Temnepatypbl
; lMNpenBapunTenbHO YCTaHOBMNEHHbIE OMCKOBbLIE TEPMOCTAaThI C3-C6
lMpenBapuTenbHO yCTaHOBMAEHHbIN TennoBou Belkntoyarens (TCO)
BakyyMHble 1 KanunnsapHble TEPMOCTaThl C PyYHbIM COPOCOM
' U3mepeHune notoka
Pene notoka C7-C11
[ononHuTensHO ycTaHaBNMBaeMble KOMMNNEKThl AN pene notoka
Paspen 5
,El,ononHMTeanble BO3MOXXHOCTU obecneyeHUs 6e3onacHoOCTU
- - = : rMapaBrnMyecKon CUCTEMBI
:=" {i Py4Hble 1 aBTOMaTnyeckne Bo3aAyxXooTBOAUUKUN (BEHTUNALMOHHBIE C12
i ' OTBEpCTUS)
A PasrpysoyHble knanaHbl
m JononHuTenbHbIe BO3MOXHOCTU ANA pe3epByapoB
s Jlanbl n XoMyTbl ANS KPENNEHUs LUNaHroB
= lMpoBoga HarpeBaTenbHbIX 3NIEMEHTOB C13-C14

B 3TV NpoAyKTbl He Npou3BoAATCA komnaHuen Ultimheat
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HemHoro ncropumn

uMpKynﬂLWIOHHbIe N eMKOCTHbIe BoAOHarpeBartenu.

B 62 r. H. 3. pumcknit punocod CeHeka B cBoen kHure «ViccneposaHus o npupoge» (Questiones Naturales), kHura 1ll, Tak onuceiBaet
LIMPKYNALMOHHBIE BOAOHArpeBaTenu, UCnosb3oBaBLUnecs B To Bpemsi B Pume:

«Beab Mbl camu fenaem cocyApl CO 3MeeBMKaMun, MUNMapun AN HarpeBaHusi BoAbl B 6aHAX U MHOXECTBO APYrvX BELLE; Mbl BCTPauBaeM B HUX
TOHEHbKNe MefHble TPy6ouKM, onycKatoLmecst Mo cnmpanu, YTobbl Boga Tekrna BOKpYr OQHOMO U TOTO e OrHs OCTAaTOYHO ASIMHHBIM NyTeM, YToObI
HarpeTbCsl; BXOAUT OHa B TPYOOUKY XONOAHOW, BbITEKAET ropsyvemny.

HarpeBaTenM ANA BaHHbIX KOMHAT, OCHalleHHble pe3epByapaMu 45a HakonneHua TEnnow BoAbl, BMYCKHbIMMN prﬁaMVI [Nt XONOAHON BoAbl U BbINMYCKHbIMU pr6aMI/I ana
ropsyen, 6bIny U3BECTHBI M Ucronb3oBanuck B tanuu elle B ApeBHEPUMCKME BpeMeHa.

Ha pucyHke Bbille: BEPTUKaNbHbIA 1 FOPU3OHTANbHbINA pa3pes ropsyent 6aHn puMckon BUnIbI B T. Momnen, rae ncnonbayerca NpuHLMN TepMocudoHa ¢ AByMS
pesepByapamu A n A, noagatowmmu Bogy B BaHHy D no Tpy6e d. (Voyage pittoresque ou Description das royaumes de Naples u de Sidle, par I'abbé de Saint-Non (1781),
TOoM 2).

Mopo6HbIe LMPKYNSLMOHHbIE BOAOHarpeBaTeny B NepBOM Beke Hallew 3pbl ONUCHIBAET PUMCKUI apxuTekTop Butpysuii. HecmoTtps Ha To, 4YTO
utanbsHckun apxutektop MNannagvo B 1556 r. nepesen Tpyabl BUTpyBus 1 cHabaun nx COOTBETCTBYIOLLMMU KOMMEHTapPUAMM, 3Ta CMCTEMa Mcyesna
BMECTE C pUMCKOM umBunusaumen. Jluwe B 1777 1. ppaHuy3sckmin nkxeHep XKaH CvumoH BoHHemMaH NoBTOPHO 1cnonb3oBan v yCoBEpPLUEHCTBOBAr
TepMocudOoH ANs Harpesa Bodbl NyTEM ee LMpKynaumm B KoTre u Tpybax. CHayana Takas cuctema ucnonb3oBanachk Ans oborpesa pacteHuit B
6oTaHnyeckom cagy Mapwxa, a 3atem Ansa oTonneHns 6onbLuon NTuuedepmbl BGNM3mM r. HaHTep ¢ TOYHON perynmpoBkor Temneparypbl. U Bce xe
KOHLIeNUUS LMPKYNSALUA BOAbI B pagmaTopax 3a CHET pasHuLbl B NIIOTHOCTU rOpsAYen U XONOAHOM BOAblI OCTaBanach PakTUYeckn HeM3BECTHOM Ha
NPOTSHKEHUM NOYTK copoka NneT. Mapkua ae LLlabaHH, chpaHLy3CKuii SMUrpaHT, MPOXMBaBLUMIA B AHIMUK, ckonupoBan paboty BoHHemaHa u B 1815 .
YCOBEPLUEHCTBOBAN 3Ty CUCTEMY, YTOObI OTanNIMBaTb KBapTVPbl COCOBOM, KOTOPbLIN NO3)Xe CTan U3BECTEH, Kak «BOASHOE LieHTPanbHOe OTOMNeHne».
Monas obpaTHo Bo ®paHuuto B 1831 r., aTOT cnocob obpen nonynspHOCTL BO BTOpon nonosuHe XIX Beka.

o b e |

1777 rog. OborpeB nTMLedepMbI C MOMOLLbIO KOTNA U TepMocudoHa, ceTb TpybonpoBoaos, cosgaHHas KaHom CuMoHoM BoHHemaHoM
(mokymeHT, xpaHsawmincs B My3ee Ultimheat)
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Fig, 7, Fir. 3,

sl b

B 1889 r. AaHnen Cmut n3 . CenT-Nywnc (wtat Muccypu, CLLUA) nogaet nateHT Ha anekTpuyeckuidi TutTaH. Harpes Bofbl B 3TOW ycTaHOBKe obecneymnsancs 3a cyet
MCMOMNb30BaHNs MNaTMHOBOIO NPOBOAA, MOMELLEHHOIO BHYTPb CTEKISHHOW KONObl, yCTaHOBMNEHHOM NoA 3alwmTHbIM Kynonom. (MateHt CLUA 411 737.) MateHT Tak un
ocrancs HeBocTpeboBaHHbLIM, HO, HECMOTPS Ha 3TO, €ro MOXHO CYMTaTb NPapoAMTENEM ANEKTPUYECKUX BoJoHarpeBaTtene.

Mepvog 1890—1900 rr. 03HamMeHoBarncs 6oMbLUMM KONMYECTBOM M306PETEHMI, HALENEHHBIX HA UCMONb30BaHUE 3NEKTPOIHEPTUM ATst HAarpeBa BoAbl
1 oborpesa 4OMOB. Ha NpoTsHKeHUn KOPOTKOro neproda BpemMeHn Obinu nogaHbl COTHU NaTeHToB, 60MbLWMHCTBO 13 HMX B CLUA, koTopble ctanm
OCHOBOMOMNarawLLyMmN Ans pasBUTUA TEXHONOTUIA pacnpeaeneHns anekTpoaHeprum ans 6eiToBbix Hyx 4. Ho B EBpone Toro BpemeHu Takon Bug,
3Heprum Obi 04eHb JOPOroCTOALLMM, @ TEXHOMOMMW pacnpefeneHns SNeKTPOIHEPTUN NPUMEHSINCL CMOPaANYECKU U OTPaHNYMBANNCL HYXOamu
ocBelleHus. [lonroe Bpems e4UMHCTBEHHbIMW CPEACcTBaMN HarpeBa BOAbl OCTaBanunchb ApeBeCckHa, yronb, ra3 u kepocvH. B nepnog mexagy 1890—
1892 . npeawecTBeHHNKaMm aTon TexHonorum B EBpone siBnanuce: komnanus Crompton (AHrnus), nsobpetartens n npeanpuHumarens Ppuapmx
Bunbrensm LUnHanep-IxeHHu (LWeenuapus) n komnanusa Henriot and Lebrasseur (PpaHums). B T0 BpemMs eGUHCTBEHHBIMWU 3MEKTPUHECKUMU
BOAOHarpeBaTenbHbIMW NpMbopamm Bbiny YanHUKN.

why

1891 roa. MpaxaaHwH LLsenuapum ®puapux Bunbrensm LUnHanep-xeHHun, npoxveatowmi B . KeHHenb6ax (ABCTpo-BeHrpust), n3arotaBnmBaet nepBble NOrpyxHble
HarpeBaTenu Ans pesepsByapoB noporpesa BoAbl (nateHTbl ABcTpo-BeHrepckon umnepun Ne 37527 n Ne 13680 ot 22 aBrycta 1891 r.). AHanornyHbele nateHTsl OyayT
nony4enbl B LLiBeiiuapuu, Benbrumn, ®paHuum, Utanuu, Axrnum n CLLA.

il
[

1900 rog. Mo Bcel BUAMMOCTM, NEPBbIM ANEKTPUYECKNM KOTIOM ObINIO YCTPONCTBO POCCUINCKOTO MHXEHepa YrpMmoBa, npeacTaBneHHoe Ha BceMupHoii BeicTaBke.

OH Ha3sBan ero «Calorifacteur électrique» (OnekTpuyeckuin paguatop). YCTpoicTBO paboTano 3a c4eT co3faHust ANeKTPUYEcKon Oyrv Mexay ABYMs anekTpoaamm

1 NPUMEHSNOCh, B YaCTHOCTW, ANsi Npon3BoAcTBa napa. B 1923 r. weenuyapckas komnanust Oerlikon Havyana Npon3BOACTBO @aHANOMMYHbIX ANEKTPUYECKMX KOTMOB,
Ha3BaHHbIX 3MEKTPOAHBIMU OTOMUTENBHBLIMK KOTNamu «Revel». 3To TexHMYeckoe peLueHne Ans NPOU3BOACTBA Napa M ropsiveit BoAbl BCE eLle UCMOoMNb3yeTCcs HEKOTOPbIMU
KOMMaHWsIMU, B OCHOBHOM AJ151 KOTNOB 60MNbLUIOM MOLLHOCTU.

[opsiyas Boga B 0cobHskax Havana XX Beka npucyTCTBOBana, kak npasuio, bnarogapsi UCNonb30BaHWIO YyryHHOTO TEMNOOOMEHHMKA, KOTOPbIN
Ha3sblBarcs «bouilleur» (koten) u pacnonarancsi B Tonke neun. bnarogapsi TepMocuncoHy Takol KoTen rogasan Boay B PacrofioKEHHbIV Bbille
60nbLLION TEMNMOWN30NMPOBAHHLIN pe3epByap — MPeAoK HaLIMX eMKOCTHbIX BogoHarpeBatenen n NPeaBeCTHUK HbIHELLUHNX CUCTEM, Ha3blBaeMbIX
REG (B0306HOBMSEMBIN NCTOYHMK 3HEPrUM). B nepBon nonoBnHe XX CTONeTus 3Ta cuctema NpucyTCTBOBana B Karariorax npakTU4ecku BCex
npoussoauTenen neven. AHanormyHble TennooOMEHHUKN YCTaHaBNMBANWCh B KOTNAaxX LEHTPabHOro OTOMNEHNS C MPOU3BOACTBOM ropsiyeli BOAbI.
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1894 roa. BaHHas koMHaTa C nogayen ropsyert Bogbl OT neyu, TennoobmeHHuK «Bouilleur», ycTaHOBMNEHHbIN BHYTPY Neun (katanor
ocHalueHHou «Bouilleur» (katanor komnanun Chappée, mysen komnaHum Ets Demoulin, r. ®apcuH, 1932 r., my3en Ultimheat)
Ultimheat)
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®espanb 1905 r. MpaxaganuH CLUA Mnan Carep nogan 3asBky Ha B 1913 r. cneunanuctel komnanuii Ets Grouvelle n Arquembourg
naTeHT Ha NPOTOYHbIV SNEKTPUYECKNA BOLOHArpeBaTenb B MNapwxe paspaboTtany nepBbIi ra3oBblii EMKOCTHbIN

BOOOHarpeBaTerb, OCHALLEHHBIN Perynsitopom Temrneparypsbl,
«Marseillais»

1915 roa. Moka octanbHas EBpona HaxoaMTCsA B COCTOSIHUM BOViHbI, B LLIBeiLiapuy Npon3BoaMTCS AelleBast SNeKTPOIHEPTUS C MOMOLLbIO
TMAPO3NEKTPOCTaHLMIA U NOSBNSIOTCH NepPBble AMEKTPUYECKME EMKOCTHbIE BOAOHarpeBartenu, kotopble onucaHel B xypHane «Civil Engineering»
(MKvnuwHo-rpaxkaaHckoe cTpontenbeTeo) (22 mas 1915 ).

«Mcnonb3oBaHune anekTpnyecTBa B Ka4eCTBE UCTOYHMKA Tenmna Ans NPUroTOBIIEHNS NULLYM UMEET OObIKHOBEHWNE pacnpoCTPaHSTLCS Be3ae, rae ectb
BO3MOXXHOCTb [JOBOJIbHO AELLEBO NPOM3BOAUTL ANEKTPO3Hepruto... M. PuHreanbg, aupektop anektpoctaHumi LieHTpansHon LLBerinapvm B r. JlioLepH,
npubbin Ha obliee cobpaHue «LBenapckoro obLlecTBa No UCMONb30BaHWUIO BOAONAA0BY, O4EHb UHTEPECHY KOH(EPEHLMIO, NOCBSILLEHHYO
MCMOMb30BaHNI0 3MEKTPUYECTBA AJ1si MPUrOTOBMEHUS NULLM 1 oborpeBa NoMeLLeHni... KomnaHus, KoTopor ynpaensieT AoKnaaymk, obcnyxmnsaet
HEeCKONnbKO palioHOB, e MUCMonb3yeTcs 6onbLioe KONMYECTBO AMEKTPUYECKNX KYXOHHBIX YCTPOWCTB, YTO AAeT OCHOBaHWS AenaTb Cepbe3Hble
3asABNEeHUs.... ... YcTpoicTBo, paboTatoLlee No NpPUMHLMNY akKyMynuMpoBaHWs Tenna, NpeacTaBnser cobol pesepByap Ans ropsyen Boabl. Takue
N3genusi, B YacTHOCTU, eMKoCTbio 15—30 nuTpoB, nonb3yoTcs 60MbLUION NOMYNSIPHOCTLIO Yy HaceneHuns. Annapar npeacTaBnseT cobon unuHap

13 TONCTOMNMCTOBOrO MeTarnmna, CHapy>u KOTOPOro HaXOAUTCA ferko3aMeHsieMbIi HarpeBaTenb CONPOTMBIEHNS; BCS KOHCTPYKLMS NMOKpbITa CloeM
n30nauUmn.

YCTpONCTBO NOAKIIOYEHO K BogonpoBoAdy. Houblo Boga HarpeBaeTcs, 3aTpaynBaemasi MoLLHOCTb konebnetcs ot 160 go 200 Bt. ABTomMaTunyeckuin
nepeknyarenb CHWKaeT notpebnsemMyto MoLliHocTb Ao 50 unu 70 BT, 4ero AocTaToyHO ANS KOMNEHCALMK NOTepb, Koraa BoAa AOCTUraeT
Temnepatypbl 80—90 rpagycoB. Takoe yCTPOWCTBO MOXHO MOAKMIOYMTL K Ntobomy Tpy6onposoay.

MockornbKy oHO paboTaeT B OCHOBHOM HOYbIO, PACXOA, ATIEKTPO3HEPTN YYUTBIBAETCS MO OYEHb HU3KOM LieHe (5 LIEHTOB 3a KMnoBaTT-4ac). YCTpoUCTBO
MCMOMb3YET TOT XKe CYETUMK, YTO M OCBELLEHNE, KOTOPbIV PETMCTPUPYET TONBKO ONpPeAeneHHy YacTb 3MeKTPO3Hepriu, notTpebnsemyto Ans Harpesa
BOAbI.

Bbino yctaHoBneHo, YTo 3a 24 yaca 3Tv yCTpoWCTBa NOTPebnsitoT MakcmMarnbHyto MOLLHOCTb B TevyeHne 16—18 yacoBy.
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B 1917 r., Gnarogapsi onncaHHbIM BbiLle BO3MOXHOCTSIM LUBENLLAPCKOTO pbiHKaA, UHxeHep Ppuy 3ayTtep u3 LLseliuapum, kotopsii B 1910 .
pa3paboTan cucteMy ObITOBbIX 3NEKTPONPUOOPOB C aBTOMATUYECKUM NepekntoyaTeneM Ans Ucnonb3oBaHWsa HOYHOro Tapuda, n3obpen
ANEeKTPUYECKUA EMKOCTHbIN BoAOHarpeBartenb nog HasBaHmem « Cumulusy. Mo3xe 3To CNOoBO BOLIMO BO hpaHLy3CKMIA A3bIK U CTano UCMofb30BaThCs
NPUMEHNTENBHO KO BCEM 3NEKTPUYECKMM EMKOCTHBIM BogoHarpeBatensam. Ero npogaxu Hadanucb Bo ®paHuum B 1922 1., korga 3aytep oTKpbin
cob6CTBeHHYI0 dhpaHLy3ckyto dabpuky B . CeHT-Ilyuc. B To Bpemsi TepmMonsonsaums pe3epByapoB OCYLLECTBMANACh C MCNONb30BaHWEM rpaHyrT,
M3roTOBIEHHbIX U3 KOPbl NPOBKOBOrO AepeBa.

ST LOLNS {HAUT R
Low Cisvlen Ehimnibgons o fos ik _i"‘""

igern v e,

Kak ytBepxpaetcs, B 1928 r. 3aytep npogan 6onee 15 000 Takux usgenuin no scemy mupy. (JokymeHT 13 my3ses Ultimheat.)

B 1922 r. napwxckasi komnaHusi Presto paspabaTbiBaeT NpoOTOYHbIM BOAOHArpeBaTerlb, MOHTUPYEMbIV Ha KpaH BOAONPOBOAA, B KOTOPOM BoAa
nogorpeBaercs 6e3 NpMMeHeHWsi HarpeBaTerbHbIX MPOBOAOB, 3a CHET COBCTBEHHOW NPOBOAMMOCTU. OTO TEXHUYECKOE PELLEHUE, HEJOCTaTKOM
KOTOPOro Obina KpanHssa YyBCTBUTENBHOCTL K KaYecTBY BoAbl, 4O CUX MOP UCMOSb3yeTcs Ans NPoM3BOACTBa Napa Ha ycTaHoBKax Ans yaaneHus
o060eB 1 aHanormyHom obopygoBaHun. (JokymeHTbl 3 mysesi Ultimheat.)

C 1925 r. anekTpU4ECTBO CTAHOBUTCS BCE Gonee AOCTYMHbLIM B GbITY, U MO MEPE CHUXXEHUS €0 CTOMMOCTY LUMPOKOE PacrpoCTPaHEHWE MoMyYatoT
€MKOCTHblE BogoHarpeBaTesnm 1 arieKTpuYeckne HarpeBaTenu Ans BaHHbl. Takve npovsBoauTenu, kak Lemercier u Etelec-Electrocumul, HaunHatoT
NMPOM3BOACTBO 3TUX YCTPOWCTB. VX NpuMepy cneapyoT apyrue.

Catzs 226 watimhoatcon |
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1924 rog. MNonyyatoT pacnpocTpaHeHne aMnekTpuYeckne NPOToYHbIE BOAOHArpeBaTenu, ycTaHaBnMBaemble Ha BOAONPOBOAHOM kpaHe. MonynsipHOCTb 3aBOEBbLIBAOT
nsgenus mapkn «Romor», npounssoanmele komnanvenn Moerch and Roumet B Mapwxe. x nsrotoeneHnem Bnnote Ao 1950-x IT. Takke OyaeT 3aHMMaTbLCA KOMMNAHNS
Tubulec. (JokymeHTbl M3 my3es Ultimheat.)

1928 roa. AnekTpoaHepreTMyeckme KOMMNaHUm B BOCTOYHbBIX MPOBUHLMAX PpaHLUMM yCTaHABMMBAIOT CneumarnbHble LieHbl Ha 3NeKTPOSHEPTUIo CO
CKVAOKOW B HOYHOE BpeMsi. Bocnonb3oBaBLUNCL 3TUM, BOMbLUMHCTBO NPOU3BOAMTENEe BOAOHarpeBatenein HakonmTenbHOro Tna CTposiT CBOW 3aBoApbl
MMEHHO B 3TOW YacTn ®paHumu.

1928 roa. dnekTpuyeckuin BogoHarpesaTenb 1927 roa. YronbHO-aneKkTpuyeckuini BogoHarpesaTesnb
«Electro-cumul», Bbinyckaembivi komnaHuen Etelec koMmnaHum Etelec, ncnonb3aytoLmin aHepruo aByx
(Etablissements électromécaniques) n3 Ctpacbypra c BWAOB, C TPyB4aTbIM TennooOMEHHNKOM BHYTpY
1925 r. MNpepncTaBnseT cobon oAHOTPYBHBIV HarpeBaTenb pesepByapa-Hakonutens. (Mysen Ultimheat.)

C KEPaMMYECKVM LIUIIMHAPOM, Ha KOTOPOM HAMOTaHbI
HarpeBaTenbHble NpoBofa. Boga HarpeBaetcsi npu 95°C.
(Myszein Ultimheat.) CHAUFFE-EALU ELECTRIDUES
A ACCUMULATION

ECTRO UMUL-ALS THOM

W . | = chuiees

Fig 1 .1 Feu i

1932 rog. Tpy6yaTble HarpeBaTenbHble 3MEMEHTbI B 060M04Kax Mapku 1936 roa. Ha pbiHOK nocTynatoT TpybyaTble HarpeBaTenbHble
«Calrod». (Mysen Ultimheat.) anemMeHTbl B 06omnoykax, HegaBHO n3obpeteHHble B CLLA
(Calrod-General Electric) u LBeuwnu (Baker). Komnanus
Alsthom ncnonbayeT nx B CBOMX EMKOCTHbIX BOAOHArpeBatensax
«Electro-cumumy. (QokymeHT n3 my3esi Ultimheat.)

Mo3xe pesepByapbl A5t XpaHEHWs1 ropsiyen BoAbl U LMPKYNALMOHHbIE HAarpeBaTenu Ansi HeGOoMbLIMX 0GLEMOB XUAKOCTU HAYMHAKOT U3rOTaBNMBATbL
13 meau, a bonee kpynHble MOAENN — U3 OLIMHKOBAHHOW CTanu. B HUX YacTo cny4atoTcs yTeyku BCneacTBME KOPPO3UM, OCOBEHHO B CBapHbIX LUBAX,
TaK Kak aneKkTpoXvMuyeckasi Kopposusi eLle HeJOCTaTOYHO XOPOLLO U3yyeHa

1935 roa. PaccmatpuBaetcs o6orpeB TENMOBbLIX HACOCOB C UCMNONb30BaHWEM HAKONUTENBHOIO pe3epByapa ropsivelt BoAbl, MpoM3BOAUMON 3a

CYET UCMOMb30BaHNS ANEKTPOSHEPTMN MO HU3KUM HOYHBIM Tapudam: «KaxeTcsi, YTo MPUHLMI TENSIOBOrO HAacoca, OYEHb NPUBMEKATENbHbIA caMm

no cebe, He MONYYUT LUMPOKOro pacnpocTpaHeHusi. OH TpebyeT NPMMEHEHNS AOPOroCcTosALEro, 06bIYHO 4OCTAaTONHO LYMHOro obopyAoBaHus, a
TaKKe LLUeneTUribHOro TEXHNYeckoro obenysxunBaHus. Kpome atoro, HeobxoaumMbl rpoMo3akue, KpynHorabapuTHble Kopryca Afsi Takux arperaTos,

KaK TennoobMeHHUK 1 ucnaputenb, a No NPUYNHE HU3KOW TEMNEPATYPbI UCMOMb3YEMOI BOAbl EF0 MOXHO NPUMEHSITb C BO4OHarpeBaTenem
UCKIIOYMTENBHO B Yachl HEMUKOBOW MOLLIHOCTU, U NPV 3TOM 3a4eNCTBOBaTb akKyMynATOP O4eHb OOMbLUION €MKOCTY.

Ha coBpemMeHHOM ypOBHE pa3BUTUSA TEXHUKM €ro NpakTUYeCcKoe UCMOoNb3oBaHME NPEACTaBNAETCS JOCTAaTOMHO 3aTpyaHMTeNbHbIMY. (Bulletin de la
société industrielle de I'Est, utonb 1935 1)
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(1943 1. PeknamHoe obbsiBneHve komnaHum Owens
Corning 06 ncnonb3oBaHUK CTeKNoBaThbl B GbITOBOM
TexHuke, mysen Ultimheaat.)

15 mas 1941 r. OppuH 3. AHapyc, cotpyaHuk komnaHum A.O. Smith Water Heaters Cy (r. KnueneHg, wrat Orano, CLUA), npeanaraet ucnonb3oBatb
B €MKOCTHOM BOZOHarpeBaTerne pacxoayemyto LMHKOBYHO LWanby Anst CHUXKEHUS 3MEKTPOXMMUYECKOW KOPPO3UK.

Mocne cepuu cTaTen, onybrnyMKkoBaHHbIX B XXypHanax « Tpyabl anekTpoxummyeckoro obuectsay, Tom 90 (1946), ctp. 499—503 (Transactions of the
Electrochemical Society, vol. 90 (1946), pp. 499 to 503), n «Kopposusi», Tom 1, Ne 2 (ntoHb, 1945), ctp. 67 (Corrosion, Vol. 1, No. 2 (June 1945),
pages 67), npoM3BoAUTENM BoAOHarpeBartenen cchopMmpoBanu nNpeacTaBneHme o pacxogyemblx aHogax. B 1946 r. pacxogyembii MarHMEBbIA aHOA B
ero HblHeLWwHeM Buae 6bin onncaH B nateHTe US2459 123A, npegbsiBneHHOM k peructpauum komnaHuen Cleveland Heaters Company (r. Knueneng,

10 okTabps 1939 r. 61N onybnukoBaH naTeHT, nogaHHbIN B 1934 . Paccenom lMeiimcom Cnevitepom,
MHXeHepom komnaHum Owens Corning, Ha TEXHONMOMMYECKUI NPOLIECC NMPOMbILLIIEHHOTO NPOM3BOACTBA
cTeknosaTbl. lMocTeneHHo, nocne 1945 r., NPON3BOANTENN EMKOCTHbIX BOAOHarpeBaTenen 3ameHsaT Kopy
nNpo6KOBOro iepeBa Ha CTEKMNoBaTy.

wTat Orano, CLWA) n onybnvkosaHHoM B sHBape 1949 r.

B 1953 r. bpaHuy3ckas komnaHust Lemercier Fréres ctaHeT nepBbIM NpeanpusaTueM, NCNonb3yoLWwmnM pacxogyeMble MarHMeBble aHoAbl NO4 MapKoW

«Magnodiumy.

1945—1950 rr. MNorpy>xHble HarpeBaTenn ¢ UCNONb30BaHNEM TpyB4uaThIX HarpeBaTemnbHbIX 3TIEMEHTOB B 060/104Kax CTany 0bbl4YHbIM SIBNIEHMEM MO,
mapkamu «Métallurgie du Nickel (Métanic) Rubanox», « Tubalox», «Spyrox», «Baker», «Calrod». MHorvne cpaHLy3ckve nponsBoguTeny ocHalarT

MU CBOM BOAOHarpesartenu.

= 1946 roa. Komnanus Ero (r. Copr, ®paHums) npeanaraet BogoHarpesarteny ¢ aManupoBaHHbIMU pe3epByapamu o6bemom
CHAUFFE-EAU ELECTRIGEE" 200 cM® BMECTO OLIMHKOBaHHBIX, apMUPOBAHHbIX MM METanM3npoBaHHbIX pesepeyapos. Takast aManb NpeacTaenser
coboll TepMoOTBEPXK/AAIOLLYIOCA CMOMNY GakenMToBOro TUna, yCTONYMBYHO K TEPMUYECKOMY pacLUMPEHWio pesepayapa
bnarogaps CBOMM 3nacTUYECKMM CBOWCTBAM, KOTOpas 3alumiiaeT pesepByap OT 3fIeKTPOXMMMUYECKO KOppo3um 3a cyeT
anekTpuyeckon nsonsauum cteHok. (Mysen Ultimheat.)
1947 ron. Weenuapckasi komnanust Ritschi nsobpetaer 6eclymHbIn Hacoc «Perfecta» ¢ MOKpbIM pOTOPOM, KOTOPbIN
BMNOCNEACTBUM CTAHET yHMBEPCanbHbIM CTaHAAPTOM AN LIMPKYNSALUMOHHBLIX HACOCOB CUCTEM LIEHTPASIbHOrO OTOMMEHNS.

| -—— flo
| pgl

[o Toro BpemeHu YCKOpeHne NnoToka BoAbl, obecneunBatoLLee pa60Ty Hacoca 1 no3BondLee NCnonb3oBaTb pr6bl Maroro anamertpa,
OCYLLEeCTBNANOCb CUCTEMAMK CXATOro BoO3gyxa nnm ropogckumMmu maructpanamm BOOOCHabXeHUs. ﬂperIM BapnaHTOM Obinu LYyMHble
QJIEKTPOHaCOCHbIe arperarhbil, Tpe6y|ou.me NCNOSib30BaHNA cneumarnbHbIX «3BYKOU3ONUPYHOLWNX» NPOKNaaokK, BCneacTtene Yero nx npumeHeHue 6bIno

orpaHun4eHo HebOoNbLUMM KONNYECTBOM JAOMOB.

1952 roa. MepbepT JInHgemaHH, nHxeHep komnaHum Lonza electric and Chemical Works 13 myHuumnanuteta lamnens, LBenuapusi, paspabatbiBaet
TEXHOMOMMYECKMI NpoLiecc NPOM3BOACTBA MNMOKOro 3aKpbITONMOPUCTOrO BCMIEHEHHOTO TepMonnacTa, cogepxatiero NMBX u gpyrue KOMNOHEHTbI,

Takue kak bytaguneH-HuTpunbHbIn kayyuyk (NBR). Bnarogaps cBoer npeBoCXofHON TEPMOCTOMKOCTH 3TV BCMIEHEHHbIE MaTepuans! OyayT LUMPOKO
MCMONb30BaTbCH B KAYECTBE TEMMON30MALMN B Npubopax KoHAMUMOHMPOBaHWS Bo3ayxa. (LLBernuapckuin nateHT 322 586 ot 25 Hosbpsa 1952 r.)

.-:.'";J-t‘: ﬂ"ﬁ"‘“

SALMABIN

1955—1957 rr. HacTynaeT 3Be3aHbIN Yac anekTPUYECKNX LIMPKYMSALMOHHBIX HACOCOB A5 CUCTEM LIeHTpanbHOro otonneHus. Mx npomasogat komnanum Emergy v Julian
B JlnoHe, a Takke Salmson B Mapwxke u JlaBane (c ncnonb3oBaHWeM MOMHOM NULIEH3WUKM HA MOKPbIA POTOP), YTO AAeT pa3paboTynkam cMcTeM BOASHOTO OTOMMEHNS

ot MEQGE
dlarmibises |

BO3MOXHOCTb NPE0AONETb OrpaHNYeHuns, CBA3aHHbIE C NPUMEHEHNEM TepMOCcUdOHOB. (JokymeHTbl n3 myses Ultimheat.)

1955 roa. Komnanusi Forges de Gueugnon yctaHaBnuBaeT Bo PpaHLumM NPOKaTHbIN CTaH A5l XONIO4HOW NPOKaTKM HEpXKaBetoLLen cTanum,
npoussogumon komnaHuen Uginox ¢ 1950 . HepxxaBetoLlas ctanb, koTopas 40 3TOro MOMEHTa MCMofb30Banach fnLlb NPY N3roTOBIEHUN
NpodheCCMOHanbLHOIO U MPOMBILLIEHHOrO 060pyA0BaHUS, CKOPO HAa4YHET MPUMEHATLCS B MPOU3BOACTBE ObITOBLIX HAarpeBaTernbHbIX AEKTPONpubopoB.

B 1958 . ee HauMHalOT UCMOb30BaTh NPU N3FOTOBIIEHUN GAKOB CTUPAanbHbIX MaLLVH.

1960 roa. MosiBnsATCA NepBble EMKOCTHbIE BOAOHarpeBaTeny ¢ pesepByapammn 13 HepxasetoLen ctanm «Uginox». 1o bnecTsiiee TeXHU4ecKoe
pelleHve, no3BonsioLlee nsbexartb 6OMbLUNMHCTBA PUCKOB, CBA3AHHBLIX C KOPPO3UEW, HO ero NPUMEHEHNE OrPaHNYUTCS BbICOKOTEXHONMOTUYHBIMU U

[0POrocToALWMMM BbITOBBIMU SnEKTponpubopamu.

2000—2015 rr. YcoBepLUEHCTBOBaHHbIE aBTOMaTU3MPOBaHHbIE METOAbI CBAPKWN, MOAEPHU3ALINSI MPOM3BOACTBEHHOIO 060PYA0BaHMS, HOBOE Chipbe 1
anemeHTbl obecneyeHnst 6esonacHOCTN AAl0T BO3MOXHOCTb pa3pabaTthiBaTk HarpeBaTenu, NOMHOCTLIO U3roTaBNMBaeMble U3 HEpPXaBeloLLen cTanm,

KOTOpble NpeacTaBiieHbl B 3TOM KaTtarsore.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
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TexHU4yeckasa nHpopmauma

MpaBuna npoeKTMpPOBaHUSI HALLUX HarpeBaTesien:
KayecTBO, 3p(hpeKTUBHOCTb, aAaNnTUBHOCTb, AONITOBEYHOCTb.

HarpeBaTenb XXNOKOCTN — 3TO HE TONbKO KOMMSIEKTHLIN y3en, COCTOSALWMN 13 pesepByapa n pr6‘-IaTbIX
HarpesaTelibHbIX 3J1IEMEHTOB B obornoykax. Ytobbl co3gaTb Sq)(beKTVIBHOG, Ge3onacHoe 1 HageXxHoe nsaenve, Bce
€ro anemMeHTbl HeobxoaMmMo p83pa6aTblBaTb B KOMIJiekce, C y4eToM KOHerTHOVI obnactu NPUMEHEHUA, a TaKKe
I'IOD,GVIpaTb onTnMmalibHble TEXHUYECKNE peLleHns. CTapaFICb OOCTUTHYTb Hanny4dWwnx TeXHNKO-3KOHOMNYECKNX
pe3ynbraTtoB, Mbl CAMOCTOATENIbHO NPOBOANM UCCITeA0BaHNA U NPONU3BOAUM pe3epByapbl, Harpesartesin n
OOnbLMHCTBO OPYrnx aNieMeHToB.

OpurvHanbHbIV AW3alH M UHHOBALIMOHHAS KOHCTPYKUMS HallmMX HarpesaTtenem, nepBble U3 KOTOPbIX Obinn
paspaboTaHbl cneumanbHO A58 PbIHKOB TEM0BbIX HACOCOB U BO30OHOBMSIEMbIX MICTOYHNKOB 3HEPTUN, @ TaKkKe
NX TEXHUYECKMNE CBOWCTBA, YPOBEHb Ka4yeCcTBa U JOMNTOBEYHOCTb Obinv OTMEYEHbI BEAYLLMMY NPOV3BOAUTENAMMN

HarpeBaTernbHbIX ANIEKTPONPMOOPOB BO BCEM MUPE.
Mbl oTbrpaem cbipbe, paspabaTtbiBaem BCe AeTanu KOHCTPYKLMK, BbIMONTHAEM COOpPOYHbIE onepauuy, npecneays
OfHY Uernb — NpeanoXuTb Camyto Ka4eCTBEeHHYI0 NPOAYKLIMIO MO ONTUManbHON LieHe.
B aTom katanore nogpo6HO onucaHbl NPUHLUUMBI, KOTOPLIMW Mbl PyKOBOACTBYEMCS MPU BbIBOpe TEXHNYECKNX
peLUeHnn.

Onupascb Ha 3TV NPUHLMNBI, @ TaKKe y4nTbiBas Bally TEXHUYECKME YCITOBUS U COBCTBEHHbIN OMbIT, MPOEKTHO-
KOHCTPYKTOPCKMIA OTAEN Hallen KOMNaHU NPEeAnoxXuT nsgenve, MakcumarnbHO COOTBETCTBYHOLLEE TpeboBaHNSAM
BaLlen cdepbl NPUMEHEHNS, C ONTUMarbHbIM COOTHOLLEHNEM LieHbl U KavecTBa.

MoaTBepaAMT KayecTBO BaLLero n3genus Hawa nabopaTtopus, B pacrnopsKeHun KOTopon ectb bonee OByxcoT
ncnblTaTenbHbIX YCTAHOBOK, Bnarogaps YemMy MOXHO BbIMOMHWUTb BCE BUAbI UCMbITAHUI, ONMUCAHHbIE B HACTOSALLEM
OOKYMEeHTe.

W3penus, npeacraBneHHbIe B 9TOM KaTanore, paspaboTaHbl Ans BCTpanBaHWUs B HarpesaTternbHoe 06opyaoBaHue
1 npubopbl. OHM NnpeaHasHaveHbl Tonbko ans OEM-npoussoguTenein, npodeccrnoHanbHbIX Nonb3oBaTenen,
KOHCYNBTAHTOB U KOHCTPYKTOPCKO-TEXHUYECKUX OTAEMNOB, XOPOLUO OPUEHTUPYIOLLINXCA B MECTHBIX TEXHUYECKMX
CTaHAapTax U cTaHgapTax no TexHuKe 6e30nacHOCTU, KOTOPbIM AOSMKHbI COOTBETCTBOBATL HALLW U3AENUS.
Llenb gaHHoro pasgena, NoCBSALLEHHOro TEXHNYECKOW MHbopMaLmMm — NOMOYb KOHCTPYKTOPCKO-TEXHUYECKNM
oTAenam caenatb NpaBuNbHbIV BbIOOP cpean npegnaraeMblX HAMU TEXHUYECKUX PELLEHWUI.

I'Ipmmeanme. M3noxeHHas 3aecb TexHudeckas MHCbOpMaLI,VIH npenocTaBiAeTCA UCKIYNUTENBbHO B BUAOE peKOMeH,D,aU,I/IVI obuero
XapakTtepa. |-|p0VI3BO,CI,VITeJ'IIO cnenyer TwaTtenbHO NpoaHann3npoBaTb akTyarlbHOCTb U MOJTHOTY TEXHUYECKUX OaHHbIX U VIHCbOpMaLI,MVI.
anIFOJ:LHOCTb Hawlero nagenuva ana Ucnornb30BaHUA B KOHKPETHOM yCTpOVICTBe AOJIMKeH NpoBepnUTb UMEHHO OH.

Mo 3anpocy, Ang aTon uenun Mol NpegocTaBnsgemM NpoTOTUNbI.

,D,J'IH npuMeHeHna OEM-I‘IpOI/ISBO,D,I/ITeJ'IﬂMM npeaycMoTpeHo MHOro BapnaHToB nagenui. Mo aton npuynHe Katanor CoaepXuT npumMmepbl 1
CCblJTKK, NpenocTaBlieHHblE B Ka4eCTBE BCMOMOraTesibHbIX CPEeaCTB.
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Kpatkoe cogepxaHue pasgena « TexHu4yeckas uHcpopmaums»

A A — npaBuna NpPoeKTMPOBaHUA HarpeBaTeNbHbIX 3NIEMEHTOB 12
A1 Tpy64aTbii HarpeBaTenbHbIN AreMeHT B 060M04Ke MW HarpeBaTenbHble ANeMEeHTbl U3 CTeaTUTOBOW KepaMuKu BHYTpU TpybuaTon 06onoyku 12
A2 OcHOBHbIE BUAbI METaNMOB, UCNOMb3yeMble AN N3roTOBMEHNS TpybuaTbiX HarpeBaTenbHbIX 3NeMeHTOB B 0605104Kax. 13
A3 MpenenbHble 3HayeHWs paguyca n3rnba TpybyaTbix HarpeBaTenbHbIX ANeMeHToB B 060noykax 14
A4 MWHUManbHO BO3MOXHbIN AnameTp usrnba (Mm) Anst narnbanus Tpyobl Ha 180° oT ocu k ocu, 6e3 Heob6xoAMMOCTIN NMOBTOPHOTO NPECCOBaHNSA (CpeaHue| 15
3Ha4yeHus).
A5 MapameTpbl BbiGOpa yaensHOM NOBEPXHOCTHON MOLLHOCTH. 15
A6 CKOpOCTM NOTOKA XXMOKOCTN 15
A7 HopmanbHbie paboune ycnosusi, ¢ LMPKYNALUOHHBIM MOTOKOM. 16
A8 Temneparypa NoBepxHOCTM B aHOMaslbHbIX paboumnx ycrosusx, 6e3 notoka XuakocTu. 16
A9 HeHarpeBaemasi unu «xonogHas» 3oHa. 17
A10 M3onaunoHHoe conpoTuBneHne 1 Tok yTeuku. 17
A1 BnaronpoHuuaemocTb Tpy6yaTbix HarpeBaTesbHbIX 3NeMEHTOB. 17
A12 PelueHus ans TopueBbIX YNNOTHEHWI C LENbI0 NPOTUBOAENCTBUSA NPOHUKHOBEHMIO BOASHLIX MAPOB B TpyG4aThle HarpeBaTernbHble 3NEMEHTbI. 18
A3 MpoBepka 3aBMCMMOCTY M3OMSILLMOHHOMO COMPOTUBIEHUSI OT TEMMNEPaTYpbI, TONbKO Ha TOPLEBBIX YNIOTHEHMSIX TPyBYaTbIX HAarpeBaTenbHbIX 31IEMEHTOB, 19
(BbinonHeHa Ha Tpybkax ¢ HA 10 MM, OCHaLLEeHHbIX COeANHUTENBHLIM CTEPXXHEM AMamMeTpPoM 4 MM.)
A14 M3mepeHne N3onaLnoHHOro CONPOTUBIEHNS, TOKA YTEUKN. 19
A15 MpumeyaHne OTHOCUTENBHO N3MEPEHMUI U3ONSILMOHHOMO CONPOTUBMEHMS. 19
A16 3aBMCMMOCTb TOMLLMHBI OKCWAA MarHns OT 3HaYeHUSA U3ONALMOHHOTO CONPOTUBEHUa 1 cbopa BogsHOro napa 20
A17 BrnunsiHve Temnepatypbl Ha U30MALMOHHOE CONPOTUBEHNE YNIMOTHEHHOTO OKCUAA MarHus 20
A18 M3onsaumnoHHble paccTosiHus TpyB4aTbix HarpeBaTenbHbIX ANeMeHTOB B 060Mo4kax 21—22
A19 CTeneHun 3arpsisHeHus! 23
B B — npaBuna npoekTMpoBaHusi KOPNyCcoOB pe3epByapoB 24
B1 MpyynHBI UCNONBb30BaHWA HEPXXaBeLwen ctany TonwmuHon 1,2 Mm. 24
B2 3a30pbl B CBapHbIX LLUBaX 24
B3 Tmapasnuyeckuii yaap 25
B4 CnocobHOCTb BblAEPKMNBaTb AaBNEHNe B 3aBUCUMOCTY OT KOHCTPYKLIMU TOPLEBOW KPbILLKA. 26
B5 VcnbiTaHne Ha yTeyku. 27
B6 Pa3mepbl BNyCKHBIX 1 BbIMYCKHbIX MAaTPyOKOB B 3aBMCMMOCTM OT Nepenaga AaBleHus 1 pacxoaa. 27
B7 MonoxeHnsa yCcTaHOBKY pe3epByapoB M HarpeBaTenemn 1 3aCTONHbIE 30HbI. 28
B8 Mprmepbl HenpaBUbLHON KOHCTPYKLMKU UMM HENPAaBUITbHOrO MOHTaXa. 28
B9 Mprimepbl 3 dEKTUBHBIX KOHCTPYKLIMIA U MOHTaXa. 28
C C — BMycK U BbiNyCK BOAbI U3 pe3epByapoB 29
C1 Pe3b6bl Ha UTUHraX OCHOBHbIX 1 BCMOMOraTeMNbHbIX BMYCKHbIX U BbIMYCKHbIX COEANHEHNI 29
Cc2 Mpumepbl rMapaBnMyYeckux coeauHeHn. 29
C3 PacnpocTpaHeHHble paamepbl pe3bb 30
C4 BapuaHTbl MICNonHeHUsi pe3abBoBbIX COEANHEHWIA. 30
C5 OCHOBHbIE BapyaHTbl PacronoXeHNs BNyCKHbIX W BbIMYCKHbIX COEAUHEHWI BOAbI. 31—32
D D — ycTtaHoBKa Tpy64aTbix HarpeBaTenbHbIX 3IeMEHTOB B pe3epByapbl 33
D1 PelueHus ans yctaHoBKW HarpeBaTenen B pesepsyapbl 33
D2 MpucoeanHeHne HarpeBaTerbHbIX 3NEMEHTOB K pe3epByapy LMPKYNALMOHHOIO HarpesaTens 34
D3 OepxaTenu TpyboK HarpeBaTenbHbIX 3NIEMEHTOB 35
D4 PaccTtosiHne Mexay HarpeBaTenbHbIMU fieMeHTaMu 1 MeTannMYecKM CTEHKaMu pesepByapa unm Tpyobi. 36
E E — kapmMaHbl TepMmonapbl U yCcTaHOBKa TennoBoro Bbikntoyarens (TCO) 37
E1 KoHcTpyKummn kapmaHoB 37
E2 CpaBHeHWe maTepuarnos, KOTOPble MOryT UCMOSb30BaTbCA AN M3rOTOBMEHNS KaPMaHOB TepMonapbl HarpeeaTtens 37
E3 3 BapuaHTa 3aJenkn KOHLIOB TPYy6OK 1 COOTBETCTBYIOLLAs CMOCOBHOCTb BblAEPXUBaTh AaBreHne. 38
E4 Bpewms oTknvka TeMnepaTtypHOro Aartyvka B 3aBUCUMOCTY OT KOHCTPYKLMW KapMaHa TepMonapbl, HOpMarbHbIe YCIIOBUS AKCMnyaTauum 39
E5 PelueHuns ona MoHTaxa TennoBoro BbIKMoYaTens. 39
E6 Ycnosusi paboTbl BCYXyto, 3aBUCUMOCTb BpeMeHW cpabaTbiBaHWs TENNoBoro BBIKIIOHATENs OT PACCTORHS OT kapMaka Tepmonape! A0 Tpy6yaToro 40—a1
HarpeBaTenbHOro anemexTa, ans 5 Br/cm® n 10 Br/cm®.
E7 PesynbtaThbl UCNbITaHWI B yCroBUsX paboTbl BCyXyHo, MPOBEAEHHbIX ANs HarpeBaTenen ¢ TENoBbLIM NpefoxpaHuTenemM n 6e3 Hero 42—43
F F — TepmocTaTbl NOBEPXHOCTHOIrO MOHTaxa 44
F1 PelueHunsi N0 MOHTaXXy TepMOCTaTOB NMOBEPXHOCTHOIO MOHTaxa 44
F2 PelueHus no repmeTnsauum gUCKOBbIX TEPMOCTATOB. 45
F3 Bpemsi oTknmka Ha pocT TeMnepaTypbl XXUAKOCTU B 3aBUCMMOCTU OT BapuaHTa NoBEPXHOCTHOIO MOHTaxa TepMocTaTa 46
F4 Bpewms oTknuka Ha n3MeHeHne TemnepaTtypbl Npy paboTte BCyxylo B 3aBMCMMOCTM OT BapyaHTa NOBEPXHOCTHOrO MOHTaXa TepmocTara 47—48
G G — pelueHusi Ana HACTEHHOro MOHTaXa HarpeBaTernen. 49
G1 MoHTax ¢ NoMoLLbiO LITUGTOB MU BONTOBLIX COEANHEHUI 49
G2 PelueHne Ans TO4HOro NO3NLIMOHNPOBAHUS BCOMOraTenbHbIX MPUCMOCOBNEHNI U KPOHLITENHOB. 49
G3 MoHTax Ha HOXKM 50

B cBA3M € NOCTOAHHbLIM COBEPLLEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
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H H: npaBuna MoHTaxa NnpoBoAKU 51
H1 3awuTa knemm nocne ynnoTHeHUst TOPLIOB. 51
H2 3aBMCUMOCTb MOBbLILLIEHNS TeMNepaTypbl KNeMM OT 3aLUMTbl U MOLLHOCTMN 52
H3 3aBNCUMOCTb KOHMDUIrypaLmn HarpeBaTenbHbIX 31IEMEHTOB OT paboyero HanpsHKeHUs. 52
H4 OCHOBHbIE CXeMbl NMOAKMIOYEHNS. 53
H5 Bo3moxHble BapuaHTbl MOHTaXa HarpeBaTerlbHbIX ANEMEHTOB B 3aBMCHMMOCTY OT pa3Mepa pesepByapa U HanpsiKeHWUst UCTOYHUKA MUTaHKS. 54
H6 O6Lee cpaBHEHNE NPOBOAOB M kabenen. 54
H7 Mpenen NpOYHOCTU U3OMNSLMOHHOIO MaTepuana Ha paspbiB (paccMaTpUBaETCS Kak NnokasaTenb YyBCTBUTENMbHOCTU K HenpegHaMepeHHOMY 54
pa3pesaHuio N30NALMOHHOIO Crost)
H8 Mpo4HOCTbL NPOBOAOB Ha OTPbLIB B 3aBUCUMOCTH OT MaTepuana 3anuBkn U M3ONALMOHHOIO MaTtepuana. 55
H9 CpaBHeHVe TOMLWMHBI U30MNALMK (CPefHVe 3Ha4YeHUs B MM) 55
H10 CpaBHeHWe NpoBoAoB 1 kabereii, NCNonb3yeMblX BO BHYTPEHHEeW NPOBOAKE M3AENWi 56—57
H11 CpaBHeHWe oTHoCUTENbHBIX LieH Ha HO7-VK (npoBoaa ¢ cevyeHnem 1,5 Mm*) 57
H12 BesranoreHHasi u orHectomnkas m3onsums kabenei n NpoBoaoB. 58
H13 3aBMCUMOCTb MOBLILLEHUSI TeMNepaTypbl ANEKTPUYECKMX MPOBOAOB OT CUMbl TOKA U TeMnepaTypbl OKpy>atoLLen cpeabl. 59
H14 MpaBuna 3asemnexns, Tpebyemble cTaHAapTaMu. 59
H15 3axvMbl 3a3eMrneHunst HarpesaTenen. 60
H16 Kpbllwka Ans MexaHn4YecKon 3aluTbl 3NeKTPONpPOBOAKN 60
| | — ycTpoicTBa perynmpoBaHus U 3alimThbl 61
1 OneKTPOHHbIE PerynAaTopbl TemnepaTypbl, TEPMOCTaTbl, OFPAHNYNTENN TEMNEPATYpPbl, TENOBLIE BbIKIOYATENN. 61
12 [aTunkn TemnepaTtypbl. 62
13 Pene notoka. 63
J J — Tennousonsuus 64
J1 BcneHeHHble Tennon3onaUnoHHbIe MaTepuans! 64
J2 CpaBHeHMe OCHOBHbIX TEXHUYECKMNX XapaKTepucTuk 06omx BCNeHEHHbIX MaTepuanos 64
J3 [NoBepxHOCTHas 3alumTa BCNEHEHHbIX TENMOU30NALIMOHHBIX MaTepnanos. 65—66
J4 MpOTOKONMbI UCMBITAHNS KPUTUHECKUX XapaKTEPUCTUK BCIEHEHHBIX M30NALMOHHbBIX MaTepMaros, NMPUMEHSIEMbIX B HarpeBaTensx. 66
K K — 3awuTa ot o6pa3oBaHus OTIOXKEHUN U HaneTa 67
K1 KOHCTPYKTUBHbIE HOPMbI ANst HEAONYLLEHUSI 06pa30BaHNs OTIIOXKEHUIA 67
K2 O6pa3oBaHue OTNIOXKEHUIA B 3aBUCUMOCTY OT TemnepaTypsbl 68
L L — 3awmra ot koppo3um 69
L1 KOHCTpYKTUBHbIE HOPMbI AN NpeAoTBpaLLeHUst KOPPO3UKU METAOB. 69
L2 Mex3epeHHasi Koppo3usi. 70
L3 3arpsisHeHne okcugamu xxenesa B npoecce o6paboTku. 71
L4 Kopposus, Bbi3BaHHasA X1I0pOM 1 XropuaamMu. 7
L5 PekomeHayeMble Mapkn HepxaBeloLLen CTanu B 3aBUCMMOCTU OT NPOLIEHTHOTO cofepXKaHnsi cBOGOAHOrO Xrnopa u Xnopuaos. 71
L6 MpaBuna NpoekTMpOBaHWA ANS NPEAOTBPALLEHUS ANEKTPOXMMUYECKON KOPPO3NK, Takke U3BECTHON NOA Ha3BaHMEM «KOPPO3USi PN KOHTaKTe 72
Pa3HOPOAHbIX MeTannos»
L7 HekoTopble ocobble criyyan areKTPOXMMUYECKMX Nap METaNMoB, BKMHOYALLMX HepXKaBetoLLyto cTanb 73
L8 JneKkTpoxuMmyeckme napbl pasHbiX MeTansos 74
L9 Koppo3awus noa nsonsumen. 74
L10 dakTopsbl, yCyryonsoLime Kopposmio 75
L11 KpaTkuii 0630p npaBun, NpUMeHsieMbIX B NpoLecce NPOM3BOACTBA HarpeBaTenen ¢ Lenblo NpeaoTBpaLLeHnsi NOSBNEeHNS KOPPO3uu. 76
L12 3aLumTa c NOMOLLBI0 pacxodyeMblX MarHUEBbIX aHOLOB 77
L13 3awmTa nyTeM HanoXeHns anekTpoda Ans noasoda Toka 77
M M — chopmynbi 1 TaGNULbI TEXHUYECKUX AaHHbIX 78
M1 3akoH Oma 78
M2 Tabnuua 3aBMCUMOCTV MOLLHOCTU 31EKTPUYECKOro HarpeBaTensi B BaTTax OT CONPOTMBIIEHUSI U HANPshKEeHWS Ha Knemmax. 78
M3 MopkniodeHne oaHogasHbIX HarpeBaTerbHbIX 3NIEMEHTOB. 79
M4 MoakntoyeHne TpexdasHblXx HarpeBaTenbHbIX 3NEMEHTOB. 79
M5 PacueT mMoLHOCTU, HEOBX0AMMOM AN HarpeBa XUaKocTen 80
M6 MoBbiweHne Temnepatypbl Boabl B °C B Yac / Ha eanHuuy obbema / MolHocTu. (TeopeTudeckuin pacyet, 6e3 BblueTa notepb Tenna.) 80
M7 CpaBHeHue noBbiLLeHns TeMnepaTtypbl B °C/4ac B HEKOTOPLIX BUAAX XUAKOCTE U TBEPAbIX Ten 81
M8 YaenbHas TennoeMKkocTs (cp, B KOX/Kr °C) 1 MNOTHOCTb (p, B KI/M®) OCHOBHbIX X1AKOCTEN. 81
M9 YrenbHas TennoeMKkocTb (cp, B KIpk/Kr °C) 1 NAOTHOCTb (p, B KI/M®) OCHOBHbIX TBEPALIX BELLECTB 82
M10 Pacxop Boabl Anst 06blYHbIX HAarpeBaTenemn XMakocTy. 83
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e

A— npaBusia nNnpoeKkTupoBaHuA HarpeBaTesibHbIX 3JIeMeHTOB

A-1 CpaBHeHuMe TpybuaTbix HarpeBaTesibHbIX ANIEMEHTOB B 060noykax
M KepaMMU4eCKMX HarpeBaTesibHbIX 3/1IeMEHTOB, YCTaHOBIEHHbIX BHYTPU 3alWMUTHbIX TPYOOK

B BogoHarpesatensix, a 0COBEHHO B €MKOCTHBbIX, Ans Harpesa BOAbl UCMONb3YHKTCA, MMaBHbIM 06pa30M, ABa peLlleHna: prﬁanble HarpeBaTesbHble

anemMeHThbl B 060noykax n KepamMmmnyeckne HarpeBaTterbHble 3N1IeMEeHTbl BHYTPU 3aLLUTHbIX prGOK.
3awuTHas pr6|<a, Kak npaBuno, npeacraenaet cobon MeTannnyeckyo prGKy C dMarneBbIM MOKPbITUEM, HO MHOIrOa ee U3rotaeBnneBaroT U3

HepXxaBetoLen ctanu.

B eMKOCTHbIX BOAOHarpeBaTenax cpegHAas yaenbHaa noBepxXHOCTHaA MOLWHOCTL 3alWUTHbIX pr60K C KepamMn4eCcknmmn HarpesaTeribHbIMn

anemeHTamu coctasnseT 5 Br/cm?. 3T1o HeobxoamMmo Ans cobnogeHns TpebosaHuii cTaHaapTa «Knacc C, achdpeKkTBHOCTb GrvkHen 6eCKOHTaKTHOM

cBasun (NFC)», koTopblili TpebyeT, 4TobObl AaHHan BenuunHa bbina MmeHee 6 Bt/cm?. Takum 06pa3oM, B ka4ecTBe CPaBHUTENbHON BENUYKHBI ByaeT
UCMONb30BaThCS 3TO 3HaYeHWe 5 BT/cM?. Pe3ncTopbl U3 cTeaTMTOBOM KepaMuKW JOCTYMNHbI BO MHOTMX AnameTpax: 32, 36, 47 unu 52 mm. Ho

Haunbonee yacTto ncnonb3yeTcda auameTp 52 mm.

OcHoBHbIM TpeGoBaHWEM AJ1s X BCTPanBaHUsS B HarpeBaTenu XuaKoCcTn ABNSeTCH pa3mep.
OOGblYHbIe pa3mMepbl KepaMMYeCKUX HarpeBaTeNnbHbIX 3MIEMEHTOB, UCNONb3YeMbIX BHYTPU 3alMTHbIX TPYGOK

[OunameTp Kepammyeckoro

HarpesarernbHble
3rnemMeHThbl B
o6ornoukax

npuBapeHbl HeNnocpeacTBeHHO
Ha CTEeHKW.

- N3roTtoBneHbl 13 HepxxaBetoLLen
cTanu unu KOPPO3NOHHO-CTOMKMX
CnnaBoB.

- B 3aBucumoctu ot
NPUMEHEHNS, BO3MOXHA
BbICOKasi yAenbHas
NoBEepPXHOCTHAst MOLLHOCTb A0
20 Br/cm’.

370 peLleHve BbibpaHo Ans
HarpesaTtenemn, npeacTaBneHHbIX
B [JaHHOM KaTarore

MouwHocTb (BT nMHa (Mm
w (=) umnuHapa (Mm) A L)
2000 52 320
2500 52 350
3000 52 450
3600 52 500
MpeunmyliecTBa n He[OCTaTKM ABYX peLleHun
Yeprex Tun MpeunmyluecTeo HepocTtaTok
- Puck nosiBneHust kopposuu, 4to Tpebyet
MCMOMb30BaHNS aHOAHOW 3aLmUThI
(amanupoBaHHble Moaenu).
- Huskasa ctonmocTb, . o
- OrpaHu4eHa HU3KoW yaernbHom
Tov6Kka ¢ ecnu Tpy6ka v Topesas NOBEPXHOCTHOM MOLLHOCTBIO (< 5 BT/cM?).
K
Py Kpbillka ”3r°T°B”eHvb' - 3HauMTenbHas 3aHUMaemas nnoagb,
HarpeBaTeribHbIM 13 amanvposaHHou 4TO NPEnATCTBYeT YCTAHOBKE B
ArieMeHTOM cTanu, Kak u Koprnyc pesepByapax HebonbLLOro Auamerpa unu
B BUAE pesepByapa (EMKOCTHble AnnHbI.
Kepamnyeckoro BOJOHarpesartenm). - Cnnwkom 6onbLuoit pasmep TpexdasHbIX
umnuHapa mMoaenen.
- He nornowaert Bnary.
AnameTpom - inuTensbHoe Bpemst pearnpoBaHns No
52 MM - BoamMoxHOCTb 3ameHbl 6e3 NpUYMHe HeAOCTaTO4HOro TennoobmeHa
HEoBX0AMMOCTH OCyLLaTh MeXzy HarpeBaTernbHbIM 31IEMEHTOM U
CTEHKOIN TPYyOKN.
pesepsyap.
- Bbicokasi CTOMMOCTb 1 OYeHb ANUTENbHOE
BPEMS pearpoBaHus ¢ 0GONOYKo 13
HepXaBetoLLen cTanu.
- Hebonblas 3aHnmaemas
nnowage.
- MHOrouncneHHble BapuaHTbl
u3rvnba, 4To No3BonseT
afanTMpoBarth K HarpesaTensm
BCex 06bemoB.
- BeicTpoe Bpems pearmpoBaHus,
naeanbHO NOAXOAsT ANs
perynupoBaHvsi Temneparypel
= —t LIMPKYTNMPYHOLLIEi XWUAKOCTU.
B ' TpyGuaTble - Huskasa ctoumocTb, ecnu

- C6op Bnaru
(NpY HU3KOM Ka4YeCTBE U3rOTOBIIEHNS).

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn
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PO

A-2 OcHOBHbIe MapKu HepXXaBeloLlen cTanum, ucnosib3dyemble B HarpeBaTesisAX XXUAKOCTM.

CyLlecTByeT LUMPOKWIA aCCOPTUMEHT PasnnyHbIX Matepuarnos, U3 KOTOPbIX N3roTaBnNMBalT 0OOMOYKM TpybuaTbiX HarpeBaTenbHbIX ANIEMEHTOB ANS
xugkocten. MoXHO MCnonb3oBaTb MHOTO Mapok HepkaBetoLer ctanu. NMoMmumMo 3KOHOMUYECKOM CTOPOHbI, Npu Bbibope Mateprana HeobxoaMMmo
YYUTBIBaTb TakMe acreKTbl, Kak YCIOBWS UCMONb30BaHUS, TUM HAarpeBaeMow XUAKOCTU 1 TpebyeMblin cpok crnyx6bl. OgHako Havbonee BaXkHbIMU
hakTopamu SABAAIOTCS XapakTep XUAKOCTU, HaXOASALWENCS B HENMOCPEACTBEHHOM KOHTaKTe C HarpeBaTernbHbIM 3MeMEHTOM, U Temneparypa.

EN

AISI

DIN

Ucnonb3oBaHue

EN 1.4301

AISI 304

W. 1.4301

B Boge unu BnaxHow cpeae, makc. 450°C. PesepByapbl NPOTOYHbIX HAarpeBaTenemn
06bI4YHO M3roTaBnNUBAOTCA M3 HEpX. cTanu mapku 304. 3To HavmeHee
[OPOroCTOSILLMIA U3 BCEX MAaTeprarnoB, yKadaHHbIX B JAHHOM CMUCKe

EN 1.4307

AISI 304L

W. 1.4307

To xe, 4To 1 Mapka 304, Ana BnaxHbIX U KOPPO3UOHHbIX cped. MNpumeHseTca ana
HarpeBaTenbHbIX 3NeMEHTOB U pe3epByapoB HarpeBaTenen cTupanbHbIX MaLlvH.
[Nocne gyrosou cBapku BoNbgpamMoBbIM 3M1eKTPOAOM B cpefe uHepTHoro rasa (TIG)
KOPPO3MOHHAsi CTOMKOCTb fyyLlie, YeM y HepX. cTany mapku 304.

EN 1.4541

AISI 321

W. 1.4541

B Boge unu BnaxHou cpeae, makc. 550°C. HarpeBaTtenbHble anemMeHTbl 4ns
CTUpanbHbIX MaLlUMH 1 KyXOHHbIX 3NeKTponprubopoB. JTOT crnas Noxox Ha 304L,
HO c JoGaBneHneM TUTaHa ansi yMeHbLUEHUS BbiAeneHust kapbuaos. YTobbl cTaTb

HacTosALEeN «CTabunM3npoBaHHOM» MapKow, cTane Mapku 321 gomkHa UMeTb
cogepxaHue TutaHa (Ti) He MmeHee YyeM B 5 pa3 npeBsblLLaoLLee KOM4ecTBo
yrnepoga (C). He npumeHsieTcst B pe3epByapax HarpeBaTernem.

EN 1.4404

AISI 316L

W. 1.4404

MoBblLLEHHAA KOPPO3MOHHAs CTONKOCTb. [1Nsi BOAb! MM KOPPO3MOHHBIX BMaXHBIX
cpen, makc. 450°C. Vicnonb3yeTcsi B HarpeBaTerbHbIX 3fieMeHTax LMPKYMALUOHHBLIX
HarpeBarernen ANs KOHTYPOB LieHTPanbHOro oTonnexHus. Micnonb3yercsa Ans cTeHok
pesepByapa HarpeBaTens, korga TpebyeTcs noBbILLEHHAst KOPPO3NOHHAS CTOMKOCTb,

0ocobeHHO ecnu Ans obeasapaxmBaHnsa BOAbI UCMOMb3YOTCA XNopuabl.

EN 1.4435

AISI 316SL

W. 1.4435

OkBuBaneHT Mmapku 316L, ¢ Ton pasHuLen, 4To Gonee BbICOKOE coaepKaHne
MonubaeHa obecrneunBaeT yryudlleHHble MeXaHUYeCcKe CBOMCTBA U KOPPO3UOHHYHO
CTOMKOCTb. B Bofie nnu Koppo3noHHoI BnaxHow cpeae, makc. 500°C. Ncnonbayetcs

KpanHe peako.

EN 1.4571

AISI 316Ti

W. 1.4571

OkeuBaneHT AlSI 321, ¢ pobasneHnem He TonbKo TUTaHa, HO U MonubaeHa. Ans
Temnepatypbl 500°C, Tawke npu nepuognyeckon akcnmnyaraumn. Vcnoneayercs
KpavHe peako.

EN 1.4876

Cnnas 800

W. 1.4876

Takke HasbiBaeTcs «VHkonon 800». B BogHOM 1 BO3AYLUHON Cpefe C Makc.
Temneparypow o 1050°C. Koppo3noHHasi CTOMKOCTb B KOHTYpaXxX LEeHTparbHOro
otonneHust aHanornyHa AlSI 316L. He ncnone3yetca ansa pesepsyapoB
LIMPKYNSALMOHHBIX HarpesaTenen.

EN 2.4858

Cnnas 825

W. 2.4858

Takke Ha3biBaeTcs «MHkonomn 825». B BogHOM cpefe nnm o4eHb KOPPO3UOHHbBIX
cpepax. Te xe cdepbl NpumeHeHust, 4To 1 y crnnasa 800, Ho 6ornee Bbicokas
KOPPO3MOHHas CTOMKOCTb NPU MOBbILLIEHHbIX TEMMepaTypax.

EN 1.4847

Cnnas 840

W. 1.4847

Tawke HasbiBaeTcsa «Hkonon 840». B Bo3gyLlwHOM cpeae, Ans Makc. TemnepaTypbl
0o 950°C. He ucnonb3syeTcs Npy HarpeBe XUOKOCTEW.

Till

UNS R50400

W. 3.7035

Takoi MaTepuan LUMPOKO UCMONb3YEeTCs Afls MOrPYXKHbIX HarpeBaTeneil, MOPCKUX
Tpy6onpoBoOAOB, KOPNYCOB PeaKkTopoB. BbiaepKMBaeT AeiiCTBUE KOPPO3UOHHO-
aKTUBHbIX MaTepuanos. ATO caMblii JOPOroii M3 MaTepmarnos Ans 060MoyKM,
yKa3aHHbIX B 3TOM CrUCKe
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A-3 MNpepenbHble 3Ha4YeHUsA paguyca nsrmba TpyobyaTbix HarpeBaTenem B o6ono4vkax

M3bicknBas cnocobbl Ans obecneveHns KOMMaKTHOCTW U, COOTBETCTBEHHO, CHKEHWS CTOMMOCTY CbIpbS, NCNOMb3YeMOro AN U3roToBMeHNs
pe3epByapoB, Mbl CTankMBaeMcsl C BaXHbIM TEXHUYECKUM TpeboBaHMEM, CyTb KOTOPOro COCTOUT B MMHUMAaINbHOM paauyce n3rmba HarpeBaTerbHbIX
3neMeHTOB. VIMEHHO 3TOT napameTp onpeaensieT pasmep pesepsyapa, B AOMOMHeHWe K TpebyeMoii AnnHe HarpeBaTenbHoW TpyOKkM B 3aBUCUMOCTH
OT MOLLHOCTU 1 BblIOPaHHOM NIOTHOCTW HArpy3ku.

B Tex cdepax npumMeHeHns, rae HanpsXkeHe NCTOYHMKA NUTaHnsa MoxeT npesbiwate 230 B, Henb3a ncnonb3osaTk TpybyaTble HarpeBaTernbHble
aneMeHTbl ANaMeTpoM MeHee 8 MM, NMOCKOMbKY B 9TOM Clly4ae U30NSLMOHHbIE PACCTOSIHWS He COOTBETCTBYIOT TpeboBaHWsAM cTaHaapToB
obecneveHns 6esonacHocTw.

MMeHHO no aTow npuunHe Mbl paspabaTbiBaem HarpeBaTenu ¢ HarpeBaTefibHbIMK anemeHTamun guametpom 8 unm 10 mm, a He 6,5 mm.

Takune anemMeHTbl MOXHO COrHyTb pasHbIMU Cnocobamu: B BUAE OAMHaPHbIX UNu ABOWHbIX U-06pasHbix n3rnboBs, CNtoLLEeHHbIX Konew, 1 cnvpanei.
Kaxxabin 13 aTux MetoaoB n3rnbaHns nMeeT CBOV NMPenMyLLEeCcTBa U HEAOCTaTKN. YMEHbLUNTL MUHUManbHbIN pagnyc narnba MoXHO C MOMOLLbIO
pa3HbIX TEXHUYECKUX XUTPOCTEW, HO MOMYyYEHHbIN pesynbTaT 3a4acTylo CoKpallaeT CPoK Cryx0bl N3aenvs, yBenmunBaeT 4acToTy OTKa3oB B npoLecce
KCMnyaTaunv Unu NpuBOAMT K BLICOKMM Moka3atensm bpaka npv npon3BodcTBe U, COOTBETCTBEHHO, YBENNYMBAET CTOMMOCTb U3rOTOBMEHNS.

C g —3=—
3 ) 'y
I - y: | G
—1 — = . - =— B . 2 f-
I/l— 1 "B | L -Ql | |.n'.;
H G | T . . r-'(( L I : h I-I 4l
—a=— [ — » B h — — = SN ,
(. R ]
z RS : - —z
A 1
A
OpwuHapHbIi U-06pa3Hbiil n3rmb [OBoiiHon U-o6pasHbliii nsrud CnupanbHbit U-06pasHblii u3rnb CnuparnbHO 3aKpy4eHHbI

Mpepenbl pagnyca nsrnba onpegensaTcs TpeMs napaMmeTpamu:

1. NMpenen oTHOCUTENBHOTO YAMUHEHUS CbIpbsl, U3 KOTOPOrO M3rOTOBIIEHA 3aLUMTHas TpyoOKa.

OTOT MapameTp 3aBUCUT OT BENNYMHBI OTHOCUTENBHOTO YAMMHEHUS OTOXCKEHHOTO Chipbsi. ECrin npeBbICUTb 3TO 3HaveHue, Tpybka TpecHeT. UTobbl
npenoTBpaTUTh NOSIBNEHME TakMxX 4eDEKTOB B TEX CryyasXx, Korga AnameTtp nsrnba meHbLle MUHUManbHOro npegena, u3rnbé Heobxoanmo BbIMOMHATH
B 2 unv 6onee aTana, BbINOMHSASA MNOCIE KaXXOoro atarna HOBbI OTXWT.

2. MonekynsipHble cuTa oKcuaa MarHus M nokasatenu ynnoTHEHUS.

B npouecce n3rnbaHusa B n3rnbax ynnoTHEHHOro okcmaa MarHns MoryT ob6pasoBbiBaTbCA MUKPOTPeLUHbL. Yem Bonblue gnameTp Tpybku, TeM Bbllle
BEPOSATHOCTb 06pa3oBaHUs TakvMxX TPELUMH. DTU TPELLUMHBI MOTyT Bbl3BaTb NEPErPEB U NOBPEXAEHWE cnupanu, 0COBeHHO Npu BbICOKMX TEMNepaTypax
unv 6onbLUNX 3HAYEHUSIX YAENbHOW NOBEPXHOCTHON MOLLHOCTH.

YUTto6bl NpeaoTBpaTUTL NOSIBIEHNE TakUX Ae(EKTOB B TEX CryyasXx, Korda gnaMmerp usrnba MeHblle MUHUManbHOro npegena, narnbsl Heobxognmo
elle pa3 crpeccoBaTh, YTOOb! YCTPaHUTb TPELLWHBI B OKCUAE MarHusl.
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A-4 MnHuManbHO BO3MOXHbIW AnameTp m3ruba (Mmm)
Ana nsrmbaHusa Tpyo6bl Ha 180° oT ocu K ocn 6e3 Heo6XoAMMOCTU NOBTOPHOrO NpeccoBaHUs
(cpeaHue 3Ha4yeHus).

IunameTp Tpy6bi 304/304L 316/316L 321 WHkonoii 800 Mnkono 825 | AST,R"Laa"pKa 1)
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 BbiGOpa yaeNnbHOW NOBEPXHOCTHOU MOLLHOCTU

Yuncnosble 3Ha4YeHNs, NpeacTaBneHHbIe B 3TOM pasaene, nosny4eHbl B pesynbrate MCNbITaHUIA, NPOBEAEHHbIX B HaLLEn na6opaTopMM. Cxembl 6binn
yCcpegHeHbl C NOMOLLbIO KOMNbOTEPa U NpuBeaeHbl ANnA 3a4aHHOM MOLLHOCTU UCKITIOYNTENBHO B I/IHCbOpMaLlI/lOHHbIX Lenax.

O6wme npaBuna.

PekomeHayeTcs BbIGMpaTh TaKyto yAenbHYI0 NOBEPXHOCTHY MOLLHOCTb, KOTOPas He BbI3bIBAET FIOKANbHOIO KAMEHWS XUOKOCTU Ha NOBEPXHOCTMN
HarpeBaTenbHOro anemMeHTa. JTO SABMEHNe Ha3biBaeTCsi KaBUTaLMEN 1 Bbi3biBAET ObICTPbIA U3HOC 3aLLUMTHOM 0O0N0YKM HarpeBaTenbLHOro AnemMeHTa,
pasnoXeHune Unu xMmmnyeckoe npeobpasoBaHme XMOKOCTU, a TakKe OTNOXEHME N3BECTKOBOIO HaneTa 1 3arpsisHsoLLMX BELECTB (kapboHaToB,
XnopuaoB U T. A4.). B cnyyae ¢ nuTbeBoO BOAOM Takne NpoLecChl OCaXAEHNA YCUNMBAIOTCS B TOM Crlyyae, ecnmn Temneparypa Boabl 4ocTuraet 65°C,
a ee xecTkocTb npesbiwaeT 10° XK. PekomeHaaumm no BbIGOPY KOHKPETHLIX 3HAYEHWI yAenbHOW NOBEPXHOCTHOW MOLLHOCTY Obinu NnpeacTaBneHbl

B 1966 r. B ctaHaapte DIN 44875 (nocnepHsia pegakums: 1986-09) « TpybuaTble anekTpuyeckme HarpeBaTenbHbIe 3NeMEHTbl C METanMMYeckomn
obonoykon. MNprumeHeHne»

OHu aBNATCA 6a30BLIMM 1 MPOCTO YKa3biBaOTCA B KAYECTBE MaKCMMaribHbIX 3HAa4YEHWI ANs 3NEMEHTOB 13 HepxaBsetoLlei ctanu: 12 Br/cm? B
cTosiueit Boge u 25 BT/cm? B npoToyHoi Bofe. HekoTopble cTaHgapTbl EMKOCTHBLIX BofoHArpeBaTenei pekoMeHayoT yaenbHY0 NOBEPXHOCTHYHO
MOLLIHOCTb MeHee 6 BT/cm?, B YacTHoCTH, knacc C dpaHLy3ckoro ctanaapTa « A eKTMBHOCTL BrivkHen 6eckoHTakTHoM cBasun (NFC)».

Takue ypoBHU yaenbHON NOBEPXHOCTHOW MOLLHOCTM MOXHO 1erko A0CTMYb B Tpy64aThiX HarpeBaTernbHbIX aNeMeHTax B 060Mo4Kax, a Cryx o ToMm,
YTO HarpeBaTerbHbIE 3NEeMEHTbI U3 CTEATUTOBOW KEPAaMUKN BHYTPY KapMaHoB Gonee apdeKTUBHbI U 06pa3yoT MeHbLLE U3BECTKOBOIO HaneTa,
06yCrnoBneH VCKIMYUTENBHO MX CPaBHEHWEM C TpyOYaTbiMuU HarpeBaTenbHbIMU 3rieMeHTamMy B 06oroYkax, yaenbHasi NTOBEPXHOCTHas MOLLHOCTb
KoTopbix cocTaensiet 10 unu 12 Br/cm?.

YT106b! 06NErynTb NOHMMaHUE 3TOTO SIBMEHUSI B 0ObIYHBIX Cdhepax NpUMeHeHWsl, Mbl MPOBENY CrieayoLme UCNbiTaHWs, U3MEPUB B HECKOIbKNX
MecTax TeMnepaTtypy NOBEPXHOCTW HarpeBaTenbHbIX ANIEMEHTOB C MOMOLLbI0O MUHUATIOPHOW TepMOonaphbl, MPMBapEeHHOM K X MOBEPXHOCTN TOYEYHON
cBapkow. Ecnun y Bac eCTb COMHEHMS OTHOCUTENbHO COOTBETCTBUS YAEMbHON MOBEPXHOCTHON MOLLHOCTU HarpeBaTens TpeboBaHNAAM KOHKPETHOM
cepbl MPUMEHEHMS, MPOKOHCYNETUPYWATECH C 3aBOAOM-M3rOTOBUTENEM.

A-6 CKOpOCTM NOTOKA XUOKOCTHU

3aBucumocTb TeMnepaTypbl NTOBEPXHOCTU HarpeBaTesibHbIX 3J/IeMeHTOB B obonoukax, YCTAHOBJIEHHbLIX B MPOTOYHbIX LUPKYNALNOHHbIX
HarpeBaTtensax, oT CKOpoCTU BOAbl U MOLWHOCTH, HpMKnaAbIBaEMOVI K eAuHMLUEe NOBEPXHOCTHU

Mpu ncnonb3oBaHUM B Tex 06MacTsaX NPUMEHEHUS, FAe NPUCYTCTBYET YCTaHOBMBLUMICS Y MOCTOSIHHBIV NMOTOK, BaXKHbIM NMapameTpoM SBMSIETCS
CKOPOCTb NPOTEKaHWS XXMAKOCTU MUMO HarpeBaTenbHOro arnemMeHTa. Ha npMBegeHHbIX HUXe rpadomkax CKOpoCTb ykasaHa B METPaX B MUHYTY.
TemnepaTtypHble AaHHbIE Ha 3TUX KPMBbIX NPEACTaBNAAOT CO6OM pasHuLly MexXay TEMMNEPATYPO NOBEPXHOCTM HAarpeBaTENbHOMO 3rieMeHTa U
TemMnepaTypon XMOKOCTU, U3MEPEHHOW Ha paccTosHum 50 MM BbilLe HarpeBaTenbHOro aneMeHTa. VicnbiTaHus NPOBOAMNNCH B OTHOLLEHWWN Harpy3oK
Ha eauHMLY noBepxHocTu oT 1 go 20 BT/cm? ¢ ucnonb3oBaHMeM YACTO Boabl U Bodbl ¢ AoGasneHneM 25% n 50% rnukons. HarpesatenbHble
3MIEMEHTbI NOMHOCTHIO MOTPYXEHbI.

PekomeHayemas MuHUMarnbHasi CKOPOCTb BOAbI B KOHTYpax LeHTpanbHOro otonneHnsi coctaensiet 18 m/MuH (0,3 m/c), HO 3TU 3HAYEHUSA OTHOCATCSA K
CKOpOCTU BoAbl B TpyGonpoBoae. B HarpeBaTensix CKopoCTb BOAbl YMEHbLUAETCS MPOMNOPLIMOHANIbHO COOTHOLLIEHWIO NIIOLLAAEN CEYEHWIA.

3aBMCUMOCTb CKOPOCTU BoAbl (M/MUH) BHYTPM HarpeBaTeriei 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 1 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 67 17 34
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A-7 HopmanbHble paboune ycrnoBus, NOMHOCTbLIO NOrPy)XeHHble Tpyb4yaTble HarpeBaTenbHble
3MIeMeHTbl, LUPKYNMPYOLWas XXNOKocTb

TexHU4yeckasa nHpopmauma
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HarpeBaTeanble ANeMeHTbl NMOJTHOCTbIO

0,
MOrpy>KeHbI, YnCTas BOAA MoTok, norpyxeHsbl, rmukons 25%

MoTok, norpyxeHbl, rmmkons 50%

Bo Bcex criyyasx ucnbiTaHus, BbINOMHSAEMOro
B YMCTON BoAe, TeMNepaTypa KUNeHusi He
focTuraeTcs, ecnu TemMneparypa Bogbl,
KOHTaKTUpYyHoLLeN ¢ HarpeBaTenbHbIMU
anemeHTamu, Huxe 40°C. OgHako ecnu
Temneparypa BoAbl Ha Brycke cocTasnset 40°C,
BO BCEX Crnyyasix nNpy yAenbHOW NOBEPXHOCTHOW
moLHocT 8 Bt/cm? 1 6onee gocturaetca
Temnepatypa 65°C.

B Boae ¢ coaepxaHuem rnvkonsi 25%,
KoTopasi 0ObIYHO NCMOMb3YETCs B KOHTYpax
OTOMNIEeHUs], TEMNepaTypa KUMNEHNs1 4OCTUraeTcst
npy CKOPOCTK NOTOKA HE MeHee 6 M/MUH U
YAENbHOV MOBEPXHOCTHOW MOLLHOCTM 8 BT/cm?
npu Temneparype Boabl Ha Bnycke 40°C. MNpu
yOernbHON NOBEPXHOCTHOW MOLLHOCTY BbiLLE

B Boae ¢ coaepxaHuem rnukons 50%, koTopas
MCMONb3yeTcs B KOHTYpax OTOMMEHUS U AOIKHA
BblAEPXKMBATb O4EHb HU3KYIO TEMMNepaTypy,
Temneparypa KineHust LOCTUraeTcs Npu CKOpoCTH
MeHee 8 M/MWH, yaenbHOW NOBEPXHOCTHOW
MoLLHocTu 5 BT/cm? 1 Temnepatype Bofbl Ha
Bnycke 40°C. lNpu yaenbHON NoBEpXHOCTHON
MOLLHOCTM BbllUe
5 BT1/cM? focTUraeTcsl Touka KUneHus.

8 BT/cM? focTUraeTcsl Touka KUneHus.

A-8 AHOManbHble pabo4yune ycnoBusi, 6€3 NOTOKa XXUAKOCTU

3aBucumocTb npouecca usmMmeHeHusi TemnepaTtypbl NOBepPXHOCTU HarpeBaTesibHOro afieMeHTa BO BpeMeHU nNpu octaHOBNI€eHHOM NOTOKe
XUOKOCTU OT yAeﬂbHOﬁ nOBerHOCTHOﬁ MOLLHOCTHU HarpeBaTesiIbHOro afieMeHTa

McnblTaHns NpoBoAUnMCh C YNCTOW BOJOW U BOAOW C cogepkaHnem rmukons 25% n 50%, NockonbKy MMEHHO TaKue XUAKWE CPEeAbl UCMOMb3YHTCS
B KOHTYypax LIeHTpasibHOro OTOMJSIEHUS, @ TaKKe KOHTypax OTOMMEHNs, HarpeBaeMbIX 3a CHET COSTHEYHOM SHeprun. Kpome 3Toro, ucnblTaHus
NMPOBOAUIIMCH C apaxmMCcOBbIM Macrom, NPeACTaBNSOLLMM XUOKME cpeabl, NPUMEHSIEMbIE B Ka4eCcTBe NULLEBON [06aBKM.
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Mpwn oTCYTCTBMM NOTOKA U3MEPSINUCH
3HAYEHVsI pasHULbI TeMnepaTyp Ha

[Mpu oTCyTCTBUM NOTOKA pa3HMLa
Mexagy TemnepaTtypoi NOBEPXHOCTH
HarpeBaTenbHOro 3rieMeHTa U1

Mpw oTcyTCTBMM NOTOKA, 3TO
MopenvpoBaHve npouecca, KoTophblii
NMPOVCXOAMUT B TOT MOMEHT, Koraa

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn

pacctosHum 50 MM Bbiwe 1 50 MM Hxe
HarpeBaTenbHOro arnemMeHTa.

Ha rpadmkax MOXHO 3aMeTUTb OrPOMHYHO
pasHuuy TemnepaTyp, rmaBHbIM obpasom B
macre.
lMpumeyaHue. B xoge ncnbitaHus ¢
BOAOW NPV yAernbHON NOBEPXHOCTHON
moLyHocTn 10 BT/cM?, Yyepes 6 MUHYT
BOJa BOKPYI HarpeBaTenbHOro arieMeHTa
HayuHaeT KuneTb, a pa3HOCTb TemnepaTtyp
NOCTENEHHO YMEHbLLAETCS NO NpUYnHe
npowecca KOHBEKLUMN, NPOUCXOASILLENO B
pesynbraTte BCKMNaHWs BoAbl.

Temnepartypow X1UaKoCTU namepsnach Ha
paccTosiHumn 50 MM BbilLe HarpeBaTenbHOro
3MneMeHTa Npu PasnuyHbIX 3HAYEHUSIX
yAEenbHON NOBEPXHOCTHOM MOLLIHOCTU.
HarpeBaTenbHbIli 3aneMeHT NONHOCTbI0
norpyxeH. (M1amepeHunsi BbINOMHEHbI Yepes
10 MMHYT nocne nogayun HanpsKeHus.)
Mpumeyanue. Mpu yaensHowm
NOBEPXHOCTHOMN MOLLIHOCTU Gonee
8 B1/cM? pasHoCTb TeMnepatyp Boabl U
cMecy BoAbl C IMMKOMNEM He yBenMumBaeTcs,
MOCKOIbKY XUAKOCTb, KOHTaKTMpYHOLLas C
HarpeBaTenbHbIM 31IEMEHTOM, Ha4YMHaeT
KWUMNeTb, a aHeprus ncnonb3yercs Ans
ucrnapeHusi.

HarpeBaTenbHbIN ANEMEHT HaunHaeT
NOAHUMATLCS BbILLE YPOBHS XUAKOCTY.
(Tpy64aTbiin HarpeBaTernbHbIA ANIEMEHT,
MOrPY>XEHHbIV HANoNOBWHY, U3MEPEHNS

BbINOMHeHb! Yepe3 10 MuHyT.) TemnepaTypa
NMOBEPXHOCTUN HarpeBaTenbLHOro areMeHTa
pes3ko Bo3pacTaer.

MpumeyaHune. Yto kacaetca macna,
Temneparypa ero BocnnameHeHus (320°C)
JocTuraercsi Npu yaenbHoOW NOBEPXHOCTHOW

MoLHoCTM 7 BT/cM?, 1 moxeT
Npon3onNTN CaMOBO3ropaHune (onacHoOCTb
BO3HUKHOBEHWSA noxapa)
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A-9 HeHarpeBaemas unm «xornoagHasa» 30Ha

| HenarpeBaemas 30Ha (L) HaxogumTcs Ha

e { It -'ﬂ‘j MOrpY>XHOWN CTOPOHE HarpeBaTenbHOro
- = Y 4 ;,_.l J anemeHTa, cpasy 3a neperopofkon. Jta
| |3'|l 30Ha He NO3BOMSeT HarpeBaTenbHbIM

I = - | el 3MeMeHTaM HarpeBaTb KOHLbl
[ Y, 3MEKTPUYECKOTO COEAMHEHUS 1 KOPMYC 3a

{ | |-ﬁ| cyeT TennonposoauMocTu. Pasmep Takon
| 0 K 1 Fr ) HeHarpeBaeMoW 30Hbl, Kak NpaBuno,
Py | | | ih cocTaenset 50 MM (ANs NorpyXeHHoro
#: i yyacTka)

A-10 N3onsAuMOHHOE CONPOTUBIIEHUE N TOK YTEYKHU

Ha ocHoBaHuu ctaHgaptoB DIN44874-1, -2, -3 ansa Tpyb4yaTtbix HarpeBaTenbHbIX aNeMeHTOB B 0605o4vkax, Bnepsble onybnunkoBaHHbIX B 1966 .,
NOSIBUNUCH OCHOBHbIE TEXHUYECKMNE YCITOBUS, NPUHATbIE BOMBLUMHCTBOM €BPOMNENCKMX NMPOU3BOAUTENEN, Takne Kak JOMYCKU N0 MOLLHOCTU Ha
ypoBHe +5/-10%, Tok yTeukun meree 0,5 MA npu 1250 B nepemeHHOro Toka, a Takke M3onsaumnoHHoe conpotumeneHne bonee 2 MOm npu 500 B, koraa
HarpeBaTenb HaXoAMUTCS B XONOAHOM COCTOSIHUM.

HecmoTps Ha TO, YTO B HacTosiLLee BPEMS 3TW 3HaYEHMs BCe eLle ucnonb3ytotes B ctaHgapte EN60335-1, Mpunoxenne 1, ans mHorux ccep
NPUMEHEHNS OHW YTPaTUIM aKTyarbHOCTb, MOCKOMbKY HE YYUTLIBAIOT TAKOE SABMEHMWE, Kak NOITOLLEHWE Baru C TEYEHNEM BPEMEHW.

B NpoToYHbIX HarpeBaTensax N3onsiyMoHHOE CONMPOTMBIEHMNE OOMKHO AOCTUraTb ropa3no 6oree BbICOKMX 3HAYEHUI, a Ka4eCcTBO U3roTOBMEHUS
obecneunBaTtb bonee HageXHOe CoOXpaHeHWE U30MALMOHHOIO CONMPOTUBIIEHUSI C TEYEHNEM BPEMEHM.

Mbl npunaraem 6onblume ycunus, 4tTobbl 0becneunTbs MakCumanbHbI YpoBEHb 3(PEKTUBHOCTU TAKON ANEKTPUYHECKON U30MNALMN.

KoHeuHbI pe3ynbTaTt 3aBUCUT OT COMETAHUSI MHOXECTBa (hakTOPOB: OT BbICOKOTOYHOTO LIEHTPMPOBaHUS KaTyLLEK HarpeBaTeNbHbIX MPOBOAOB U
Hagnexallero Bbibopa TEXHUYECKNX NapaMeTPOB TOPLIEBOIO YNIOTHEHMSA Ans TPpyO 4O KavyecTBa NCMOoMb3yeMOWN OKUCU MarHusl.

A-11 BnarOHPOHMLI,aeMOCTb TPYG‘-IaTbIX HarpeBaTeJ/ibHbIX 3JIeMEeHTOB.

MpowusBoauTenn HarpeBaTene NPeaoCcTaBNAlT MUHUMYM MHAOPMaLIMK KacaTenbHO 3TOT0 KPUTUYECKOTO BaXHOTO MyHKTa TEXHUYECKUX
XapaKTepUCTUK, NOCKOMbKY MMEHHO OH CO3aeT CaMble 6onblune TEXHUYECKNe TPYAHOCTU.

Oxkenpg markms (MgO vnu marHesmst), MCnornb3yeMblii ANS N30MALMN TpybGyaThiX HarpeBaTenbHbIX ANMEMEHTOB B 000Mno4kax, obnagaer BbICOKON
rMApPodUNBHOCTLIO M BBICTPO MOrMoLWaeT aTMOCKEPHYIO Bary 13 okpyxatoLlen cpeabl. MNornoLeHve Bnary 3Ha4nTenbHO CHMKaeT n3onupyoLume
CBOVICTBa 9TOr0 Matepuarna, a ToK yTe4kn MOXeT BbI3BaTb cpabaTbiBaHWe BblkNovaTene KOPOTKOro 3amblikaHnsa Ha 3emmio (GFCI).

Ecnu Bbl He ucnonb3yeTte MeHee rmapounbHY0 MarHesuto, MoMy4YeHHYH MyTeM MOKPbITUS 3ePEH CUITMKOHOBBLIM Macriom (ee HasbiBaloT
rMapodo6HONM MarHeanen), YTo 3Ha4YUTENBLHO CHIPKaAET ee pabouyyto TeMneparypy, NPeAoTBPaTUTL NOMMOLLEHNE BRary MOXHO 32 CHET KOHCTPYKLMK
YKYMOpWUBaHMS TOPLIOB TPYOKM, YTO MO3BONSET YMEHLLUNTL UMW YCTPAHUTL MPOXOXAEHNe aTMOCepHOro BOAAHOIO napa.

MpownasoauTenu Tpyb4yaTbix HarpeBaTenbHbIX ANEMEHTOB 0ObIYHO FOBOPSIT, YTO 3TO HOPMarnbHOE SBNEHNE, U ANS YCTPAHEHUS BHYTPEHHEN Bnaru
[0CTaTOYHO NPOCTO HarpeTb Harpeeatenu. OQHaKo 3TO NULLL BPEMEHHOE pPELLEHNE, a eCli apMUPOBaHHbIE ANEeMEeHTbI U3AEeNVs repMeTU3MpPOoBaHbI
HM3KoTemMnepaTypHbIMY CMOMaMu, Briara MOXeT cobrpaTtbes eLle bbicTpee 1 B 6omnbLueM KOMMYecTBe.

HekoTopble npon3BoauTenu B ka4ecTBe CTaHAapTa Aaxe paccMaTpuBaloT 3Ha4YeHUe COMPOTUBIEHNS apMUPOBAHHON U30NSALMM Ha YPOBHE 5 nnu
20 MOwm. B Tom cnyvae, ecnu 310 3Ha4eHne nagaet Hmke 1 MOM (Ha 50% HuXe MUHMMaNbHOTO 3HaYeHWs!, ykasaHHOro B cTaHAapTe obecneyeHust
6esonacHoct 1966 ropal), oHM pekoMeHAYT HoYblo HarpeBaTh usgenve go temnepatypbl 150—260°C (300—500°F ). S1o konoccansHoe
npeHebpexeHne 6e30MacHOCTbLIO NMONMb30BATENEN, XOTS NPU Taknx ycnoBusix (Tok ytedkn 23 MA, 230 B) Bcerga cpabatbiBaeT AoMaLLHNU
BbIKIOYaTENb KOPOTKOTO 3aMbIKaHWS Ha 3EMIHO.

[lanee MOXHO 03HaKOMUTBCS CO CPaBHEHWEM 3HAYEHMUI N30MSALMN 1 CKOPOCTY MOTMOLLEHUS Bfiark B HaLLWX HarpeBaTensix.
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A-12 PeweHunsa ans TopueBbIX YNSIOTHEHUMN C Lefb0 NPOTUBOAENCTBUA NMPOHUKHOBEHUIO
BOASIHbIX NAapOB B TpybyaTble HarpeBaTesibHbIe 3NIEMEHTbI.

Tun OcobeHHoCTH MpeumywiectBa Hepnoctatku
- OTnnyHas TepMOCTONKOCTb
(mo 230°C). .
- KpemHwuiiopraHnyeckme
- ONekTpon3onsALMOHHbIE
CMOrbl NOPUCTbIE, UMEIoT
o XapaKkTepucTukn He
KpeMHuiopraHuyeckne cMonbl LUMPOKO CKOPOCTb MPOHMLIaEMOCTH
N3MEHSI0TCH B 3aBUCMMOCTU
Kpemuitopratmieciie MCNOMb3YITCA AN TOPLEBOro ynnoTHeHNs OT TEMNEDATYDb! BOoAsHbIX napos (MVTR)
cmonel HarpeBaTesbHbIX 3NIEMEHTOB M3-3a UX patypel. no 100 r*mm/m?/aeHb npu
. o - He pactpeckuBatotcs. o
NpPeBOCXOAHON TEPMOCTONKOCTH. Temnepatype 23°C n
- MpouHoe cuenneHve co _
- OTHOCMUTESNBHOW BMaXXHOCTU
CTEeHKoW TpybKku HarpesaTens. 90%
0.
- MpouHoe cuenneHve co
CTeHKoIN TpyOKu HarpesaTtensi.
Mpu BbIGOPE 3MOKCMAHBIX CMOF, KOTOPbIE
ncnonb3ylTcs pexe, crnepyet ObiTe
OYeHb BHUMATENMbHbIM, MOCKOMbKY MX
XapaKTepUCTUKN BapbypyOTCSi B 3aBUCUMOCTU
OT Ka4yecTBa W NOCTaBLLMKOB. BaxkHbiMK - Huakasa TepmocTonkocTb,
napaMeTpamu 3TOn pa3HOBUAHOCTY CMOIT 0o6bI4HO MeHee 150°C, 3a
- Huskas ckopocTb
ABNAOTCH: TEeMnepaTtypa, KOTOPY OHW MOTyT UCKIOYEHNEM CreLnanbHbIX
NPOHMLIAZEMOCTU BOASHbIX o
BblAEPXXMBaTb, TeMnepaTypa CTEKINOBaHNS, napos (MVTR) cMecew, NCMomnb3yeMblX
rMBKOCTb 1 YCINOBUS TBEPAEHUS. ’ B 2d9POKOCMUNYECKOM
OnokenpgHas Y bA 6—10 r*mm/(M2*24 4) npu P N
Temnepartypa creknosanus (Tg), ogHO 13 o 1 aBMaLMoHHOWM
cmMona . o OTHOCUTESbHON BMaXHOCTK
Hanbonee BaXHbIX CBOVICTB 3MOKCUAHON 90°% NPOMBILLIIEHHOCTU.
0.
CMOnbl — 3TO MHTepBarn Temneparyp, - 3HaunTenbHoe NageHvie
- MpoyHoe cuennexue ¢
B KOTOPOM MonuMep npespaLlaeTcs U3 . 06beMHOro yaenbHoro
HepxaBeloLLel cTanblo.
TBEpAoro, creknoobpasHoro matepuana B COMPOTUBIEHUS B TOUKE
MSArKWIA, 3NMacTUYHbIA MaTepuan u MeHseT cteknoBaHus (Tg).
a3sy. B atom gnanasoHe Temnepatyp nagaet
ero obbemMHoe yaenbHoe ConpoTUBMeEHNe, a
TakkKe 3HaYNTENbHO CHIDKAETCA NPOYHOCTb U
repMeTU4HOCTb
MoxHo kOMBVHMpPOBaTL ABa peXxUma
3anorHeHns, HaHoCSA ABa NocneaoBaTerbHbIX
Crosi: KPEMHUNOPraHNYeckyto 1
CouetaHune
3 ; 3MOKCMAHY0 CMOTY, MMBO 3MOKCUMAHYIO U
KpemMHunopraHmyeckou n o
R — KPEMHUAOPraHNYeCKyo CMOITy, NpUYyem
KaXabl U3 ABYX BWOOB CMOI NpegocTasnser
HeKoTOopble CBOM NpenmyLLecTsa n
KOMMeHCcHpyeT He[oCcTaTkn Apyroro Buaa.
- MpuvMeHeHne Npy BbICOKNX
Temneparypax (go 450°C).
Mbl paspaboTanu aToT TUn nsonaumn - Moytn HyneBas
TOpLIOB TPY6KM, 4TOOBI YAOBNETBOPUTL BNaronpoH1LaeMocTb.
TpeboBaHWs, NpeabABnAeMble K M3onsaumnoHHoe
repmeTu3aunm Harpesatenen. Topew Tpyoku COMNpoTUBIEHNE MPOGHBIX - bonee Bbicokasi cTonMocTb
CTeknsiHHble repMeTM3npyeTcs cneumanbHbIM CTEKNSAHHBIM 3MEeMEHTOB, N3rOTOBMEHHbIX N3roTOBMEHNS.
Luapukm LLIAPUKOM, pacnnaBfieHHbIM NPu BbICOKOW C NMOMOLLbI0 HaLlero - MexaHunueckas xpynkocTb
Temneparype. Takve Lwapvku ngeansHo NPOV3BOACTBEHHOIO cTekna.
NOAXOAST ANSt NCNONb30BaHUSA B MecTax npouecca, M3MepeHHoe nocrne
C BbICOKOW BMaXHOCTbIO BO3AyXa Unu npu 5 neT xpaHeHUsi BO BNaXKHOM
HeperynsipHoM MCMnofb30BaHUW U3Qennus cybTponuyeckom knumvare,
BCE elle cocTaBnseT bonee
20 Om.
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A-13 lNpoBepka 3aBUCUMOCTU U3ONALMOHHOIO CONPOTUBIIEHUSA] OT TeMnepaTypbl, TONbLKO Ha
TopLEeBbIX YNIOTHEHMAX TPyOUaTbIX HarpeBaTesibHbIX 3/IEMEHTOB.
(BbinonHeHa Ha Tpy6kax ¢ H1 10 MM, OCHaLLEeHHbIX COeAUHUTESNIbHLIM CTepPXXHEM AnaMmeTpom 4 MM.)

OnokcuaHble cMonbl erMHMﬁOpI‘aHM‘IeCKMe CMOonbI CTeknsiHHble LapUKun

W, . . ==1 e = -\-x""‘-\-.x —

1 M e B e M MeT

WO TE W S VTN T 180 T N L N TN A N T

Tpu ncnbiTaHHbIX 06pas3ua

KPEMHUIOPraHNYeCcKMX CMOn npu Pa3nuuns nokazatenen Mexay pasHbiMu
Temneparype go 110°C coxpaHsoT TUNaMU CTEKNAHHbIX LLAPUKOB OYEHb
Tonbko oauH obpased, (Ne 5) npu parype A P . P
N OTIINYHYIO U30MSLMIO, HO C GomnbLLOW 3HaYMTENbHbI U 3aBUCAT OT TemnepaTtypsbl
Temneparype 110°C gemoHcTpupyeT
HEepPaBHOMEPHOCTbIO. nnasnexusi. OguH obpasel, (Ne 5) npu
anekTpuyeckyto nsonsauuio 6onee 1 MOm. o
Tonbko oanH obpasel; (Ne 1) npu Temneparype Bbilwe 300°C coxpaHsieT
Temnepatype o 300°C geMoHcTpupyet anekTpu4eckyto nsonaumo 6onee 1 MrOm.

anekTpuYeckyto nsonauuo Gonee 1 FOm.

A-14 N3mepeHUe N30NALUOHHOIO CONMPOTUBIIEHUS], TOKA YTEUYKMN
CTtaHaapTHbIE YCNOBUS UCMbITaHNSA ANS U3MEPEHUS MOFNOLLEeHNs Bnaru obbl4HO cocTaensitoT 1000 YacoB nnu LWecTb Hefernb Npy Temnepartype
65°C 1 oTHocuTenbHom BnaxHocT 90%. Bnarogaps meTtoay, paspaboTaHHOMY B Halleln nabopaTopuu, yCnoBus UCMbITaHUIA Ha TENNOBOE CTapeHne
ctanu 6onee xecTkumu. Mi3genus, noMeLleHHbIe B KaMepy A KNMMaTu4ecKux UCTbITaHUA, B TEHEHNE OHOTO Yaca noABepraioTcs BO3AENCTBUIO
nepuoanYecknx TennoBbIX LMKoB npu Temnepatype 50—80°C, KoTopble 3a CYET pacLUMPEHUS U CKaTUS BHYTPEHHErO OCTAaTOMHOro Bo3gyxa BHyTpU
Tpyb4yaTbix HarpeBaTenbHbIX 3NIEMEHTOB YBENUYMBAIOT MHTEHCMBHOCTb MPOHULIAEMOCTM.
Brarogaps 3TUM UCMbITAHUSIM Mbl CMOTTIN paspaboTaTh HaAeXHbIe TEXHUYECKNE PELLEHUS.
Haw ctaHgapTHbIM NPOLECC YNIOTHEHUSI TOPLIOB NpY HEGMAronpUaTHLIX YCIOBUSIX 4OCTUrAeT cTabunusauum npoHulaemocty snarv npu 10 FfOm
yepes 1000 yacoB. 370 B 5000 pa3 npeBbILWAET 3Ha4YeHne, TpebyemMoe CTaH4apTOM B OTHOLLEHWMW HOBbIX HarpeBaTenen, paboTtarLumx npu
HOPMarbHbIX aTMOCEPHbIX YCIOBUSX.
Hwuxe npuBegeHbl pe3ynbraTthl CpaBHUTENBHBIX UCTIbITAHUIA TPYGUaThIX HarpeBaTeNbHbIX 3NEMEHTOB, U30NMPOBaHHbIX TPAAULMOHHBLIM CrIocoboM,
KOTOpble, Kak cCYMTaeTCs, NPOAEMOHCTPMPOBAaN 04eHb XopoLuee 3HayeHne Ha ypoBHe 100 MOm (0,1 FOm) (cuHsast KpuBast), U CTaHAapTHbIX
Tpy64aTbix HarpeBaTemnbHbIX ANIEMEHTOB, U3rOTOBIIEHHBIX MO HaLLEMY AeNCTBYHOLWEMY TEXHOIOMYECKOMY NpoLieccy (Kentas Kpueas)

Gohm
1000

100

10

1.0

0.1

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

A-15 lNpumeyaHne OTHOCUTENIbHO U3MEPEHUIN U3OSSILUOHHOIO CONPOTUBIEHUS

Ecnv namepexue M30nsLmMoHHOro CONPOTUBIIEHUS BLINOMHSAETCS Ha COeAUHEHHbIX MapannenbHo TpexdasHbIX Unmn ogHodasHbIX HarpeBaTesrbHbIX
anemMeHTax nyteMm npucoeanHeHua Knemm nog HanpsXkeHnem, npuMeHAeTcsa 3aKoH Oma, 1 pes3ynbraTt oTnnyaeTca OT Nnosly4eHHOro nytem otaeribHOro
U3MEPEHUSI KaXXOOro HarpeBaTersi.

Hanpvmep: 3 napannensHO COeANHEHHbIX HAarpeBaTenbHbIX ANEMEHTa, KaxXablii CO 3Ha4YEHWEM M3ONSLIMOHHOTO conpoTueneHust B 10 Om, gagyTt
obuiee 3Ha4yeHuwe, pasHoe 3,33 Om bnaropgaps npumeHennto bopmynel 1/R = 1/R1 + 1/R2 + 1/R3.
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A-16 3aBUCUMOCTb TOSIWMHbI OKCUAA MarHUsl OT 3HaYeHUs1 U3ONALUOHHOIO CONpPOTUBIIEHUA
n c6opa BoasiHOro napa

TpybuyaTbivi HarpeBaTenbHbI ANEMEHT B 0O0M0YKe COCTOMT U3 CNMparnbHOW HarpeBaTenbHON NPOBOSIOKM NePEMEHHOr0 AnameTpa, 30MpOBaHHOM
MOPOLLKOM OKCMAa MarHus 1 BCTaBNEHHON B MeTannmyeckyto Tpy6oKy, AnameTp KOTOpOW 3aTeM yMeHbLUaeTcsi nyTeMm obxuma. HapyxHble anamerpbl
Tpybok 6biBatoT pasHeimMu. Hanbonee pacnpocTtpaHeHHble 6,25—12 mMm. 13 coobpaxeHunii HagexHOCT 1 JONTOBEYHOCTH, B HAarpeBaTtensx,
npeacTaBneHHbIX B JaHHOM KaTarore, UCMonb3yTCs ToNbKo Tpy6ku anametpom 8 n 10 MM, 3anonHeHHbIe BbICOKOKa4eCTBEHHBIM OKCUAOM

marHus. TonwuHa CTeHoK TpyOKku — 3TO NepemMeHHas BenuM4mHa, Kotopasi 3aBUCUT OT ee AUaMETPOB, KOTOPbIE AOIMKHbI BbIAEPXUBATb HanpshkeHne
npu o6xume, nepeHocUTb M3rnd 1 obecneumBaTb MEXaHNYECKYI0 MPOYHOCTL. MNpu 3TOM HEOBXOAMMO CTPEMUTLCA YMEHbLUWTL MacCy U3fenus u,
crnefoBaTtenbHO, CTOMMOCTb MCMOb3yeMOro Cbipbd. Ha Tpybkax co CrvLLIKOM TOHKMMU CTeHKaMun ByayT NOABAATLCS TPELLUVHbLI U MUKPOTPELLUHbI
BO BPeMS BbINOSHEHWSA U3rMOOB 1NN BNOCNEACTBUM, NOCIe onpeaerneHHoro KonnyecTea LMKIoB Harpesa. YUTobbl oxapakTepu3oBaTb NpenmyLLecTsa
W HEOOCTaTKV PasnuyHbIX AMAMETPOB, Mbl MPOBENW UCTLITAHWS, UCMOMNb30BaB pasHble 0b6pasLbl U ONPeAEnuB 3aBUCUMOCTb TOMLLMHBI M30NSALMN U
MOrMOLLEHUs Bnarn oT n3aMeHeHns AnameTpoB. B cooTBeTcTBUM C AnameTpamu, TOMLMHA U3ONSALMKU U3 OKCMAa MarHus BapbupyeTcs OT OAHOro A0
Tpex. TomnwmMHa cnos oKcuaa MarHusi HanpsMyto onpeaenseT N30NSALUMOHHOE CONMpPOTUBIIEHNE.

OTu UcnbITaHNA NPOBOAUIIUCE C UCMOMNb30BAaHWEM YUCTOrO OKCcuaa MarHusi, 6e3 06paboTk NOBEPXHOCTU MyTEM HAaHECEHWSI CUMMKOHA, MOCKOMbKY OH
ncyesaet npu oTXuUre, BbINOMHAEMOM nepes n3rnbaHvem.

3aBUCUMOCTb 3HAY€HUSA U3ONALUOHHOIO CONpPOTUBEHUA C6op Bnaru (3aBUCUMOCTb 3HaYE€HUA U3ONSALMOHHOIO
Tpy64aToro HarpeBaTenbHOro anemeHTa gnuHou 100 Mm, COMpPOTUBIEHUNA OT BPeMeHU), Tpyb6yaThbIn HarpeBaTenb
Yyepes 2 yaca npebbiBaHUSA B neyn npu temnepartype 200°C C HeYyNJNOTHEeHHbIMU TopuamMmu, anuHon 100 mm, npu
M nepep ynioTHEHMEM TOPLOB, OT OKCMAA MarHus Temnepatype 25°C u oTHocuTenbHou BnaxHocTu 90%
1004 7 s
104 4 L[]
1 Grotum
10 4
Rl
dia 12
2]
1 Gohims J et —
1 Mohm - o
dia g
0.4 dia 6.5
1.3 ] 2.5 3 33 i wm
[ ] b L] ol ] ¥ 358 minutes

A-17 Bnusinne TeMnepaTtypbl Ha U3ONALMOHHOE CONMPOTUBIEHME YNIIOTHEHHOro OKcuaa MarHus

1 Gohm T . :

100

10 ——F—1

1 Mohm

100 Kohm
100 200 300 400 500 800 °C

3aBMCUMOCTb U3OMNALIMOHHOIO CONMPOTUBIIEHUA OT TeMnepaTypbl, TPYO4aTbii HarpeBaTenbHbIN ANeMeHT B o6onouke, avam. 8 Mm, AnvHa
1200 mm. (U3mepeHo B neuun, Ha NpeaBapUTeNbHO 06e3BOXXEHHOM TPy64YaTOM HarpeBaTeNlbHOM 3rieMeHTe B 060mo4ke, 6e3 TopLeBbIX
YNNOTHEHUMN.)

MpuMeyaHue. B 3aBMCUMOCTU OT KauyecTBa BbIGPAHHOrO OKCMAA MarHUA U CTENeHU ero cxartus, yaenbHoe CONpPOTUMBIIEHUE MOXET
BapbupoBaTh B Npeaenax oT 0AHOKPaTHOro A0 YeTbIPEXKPaTHOro yBern4eHus.

B 3aBMCKMMOCTM OT NAOTHOCTU YNNOTHEHWS, MOPOLLOK OKCHAA MarHMsi UMeeT TennonpoBoaHoCTb 5—6 BT/(m-K).

(KacaTtenbHo namepeHusi MoTHOCTK YNNoTHeHNUst cM. «CTaHaapTHble meToAbl UcnbiTaHuin ASTM-D-2771-90 ans onpefeneHys NnoTHOCTM

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
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A-18 N30onsaumnoHHbIe pacCTOAHUA TPYyOUYaTbiX HarpeBaTesibHbIX 3IEMEHTOB B 060104Kax

Ocoboe BHUMaHVe HeobXxoaAMMO YAENUTL SNEKTPUHECKNM KNeMMaM Ha npeameT CobmioaeHNs 3a30pOB U pacCTOSHUI yTedku, Tpebyembix
cTaHJapTamu, B 3aBMCMMOCTM OT HaMpsXKeHUs U XxapakTepa OKpyXatoLLel cpeabl.

KoHdurypauum (B 3Tx Mogensix pacCToOAHUA yTeUYKU paBHbI 3a3opam)

Twun BbIXOAHOTO

[wnam. Tpy6ku 6,5,

Ounam. Tpy6kn 8,

Ouvam. Tpy6ku 8,

[vnam. Tpy6ku 8,

Ownam. Tpy6ku 10,

TOYEYHOWN CBapKOW K

CTEPXHSA AvaM. CTepxHs 2,5 AviaM. cTepxHs 3 OviaM. CTepxHs 4 avaMm. cTepxHs 4 AvaM. cTepxHs 2,5
od R loe
CoenunHeHne ™ .

OCyLLecTBseTcs a L7 §
i 41 _J -
C MoMOLLbo 4 ]
CTONGUKOBOrO BbIBOAA, ! L

np1BapeHHOro ;

BbIXOAHOMY CTEPXKHIO
Ha paccTosHUM He
MeHee 4 MM OT TpyGKM.

e

PacctosHne (Mm)

2,15

il

Bo3moxHble BapuaHTbl
npumMmeHeHus

MoxeT ucnonb3oBaTbcst
npu 250 B, cteneHu
3arpsisHeHus 2,

C n3onsiuven B Buge
CTEKINSIHHOTO Luapuka
mnun u3 cMonbl knacca |
(IRC > 600 B)

MoxeT ncnonb3oBaTbCs
npu 250 B, ctenexun
3arpsisHeHus 2,

C usonsiuven B Buae
CTEKIMSHHOIO Luapuka
nnm 13 cmonel knacca |
unm Il (IRO = 400 B)

MoxeT ncnonb3oBaTbCs
npu 400 B, ctenexHn
3arpsisHeHuns 2,

C usonsuuen B suae
CTEKNSAHHOIO Luapwvka
unu 13 cmonsl knacca |
(IRC > 600 B)

MoxxeT ncnonb3oBartbes
npu 250 B, ctenenu
3arpsisHeHus 2,

C u3onsiuven B Buge
CTEKMSAHHOrIO LUapyvka
unu n3 cmonbl knacca |
nnm Il (IRO = 400 B)

MoxeT ncnonb3oBarbCs
npu 250 B, ctenenn
3arpAsHeHus 2,

C n3onsiuven B Buge
CTEKMSHHOrO Llapuvka
nnu u3 cmonbl knacca |
(IRC > 600 B)

MoxeT ucnonb3oBaTbest
npu 250 B, cteneHu
3arpsisHeHus 2,

C nsonsuven B Buae
CTEKISIHHOTO Luapuka
unun u3 cMonbl knacca |,
1w 1l (IRC 2 175 B)

MoxeT ucnonb3oBaTbCs
npun 400 B, cteneHn
3arpsisHeHus 2,

C nsonsuven B Buae
CTEKIMAHHOrO Luapuka
nnu 13 cmonel knacca |
unm Il (IRC = 400 B)

Tvn BbIXOAHOrO
CTEPXKHS

[nam. Tpy6kn 10,
avam. ctepxHs 3

Ovam. Tpy6kn 10,
anam. cTepxHs 4

[Avam. Tpy6kun 12,
avam. ctepxHs 2,5

[nam. Tpy6ku 12,
avam. ctepxHsa 3

[nam. Tpy6kn 12,
avam. cTepxHs 4

CoenuHeHne
OCyLLeCTBseTCs
C NMOMOLLb0
CTONGUKOBOro BbIBOAA,
npviBapeHHoOro
TOYE4HOW CBapPKON K
BbIXOZAHOMY CTEPXHIO
Ha paccTosHUM He
MeHee 4 MM OT Tpy6kun

JL 0.3

Al

LLEE
—
T

INL K

i

i

i
8 i
H 210mm P1Zmm. ?_
Tl '
PacctosHune (Mm) 2,85 2,35 4.1 3,85 3,35
Moxet MoxeT MoxeTt MoxeT Moxet
1CMonb30BaThCs 1cnosnb3oBaThCs 1cnonb3oBaTbecs MCnonb30BaThbCcs MCnonb30BaTbCs

Bo3amoxHble BapuaHThbl
npumeHeHus

npu 250 B, cteneHn
3arpsi3HeHus 2, ¢
MaOﬂﬂLlVIel;l B Bnge
CTEKINSIHHOTO LUapuka
MM n3 cmonbl knacca |,
1w 1l (IRC 2 175 B)

Moxet
1Cnonb30BaThCs
npu 400 B, cteneHn
3arpsisHeHns 2, ¢
nsonsunen B Buae
CTEKINSAHHOrO LuapuKa
nnu 13 cmonel knacca |
vnum |l (IRC = 400 B)

npun 250 B, ctenenn
3arpsisHeHus 2, ¢
n3onsiuven B Buge
CTEKNSHHOIO Luapwuka
unun n3 cmonbl knacca |
nnm Il (IRC = 400 B)

MoxeT
1cnonb3oBaTbCs
npu 400 B, ctenexHn
3arpsi3HeHns 2, ¢
nsonsuuen B Buae
CTEKMNAHHOIO Luapwvka
unm 13 cmonsl knacca |
(IRC > 600 B)

npu 250 B, ctenenu
3arpasHeHus 3, ¢
n3onsuven B Buae
CTEKMSAHHOTO Luapyvka
1nm n3 cMonel knacca |,
Il vnm 11l (IRC 2175 B)

MoxeT
MCMosb30BaThCS
npu 400 B, cteneHn
3arpsi3HeHus 2, ¢
n3onsuuen B Buae
CTEKISAHHOrO Lapuka
1nm n3 cMonel knacca |,
Il unm 11l (IRC 2175 B)

npu 250 B, ctenenn
3arpsis3HeHns 3, ¢
n3onsunen B Buae
CTEKISHHOTO Lapuka
1nm 13 cmonsbl knacca |
unu Il (IRC = 400 B)

MoxeT
MCNosb30BaThCS
npw 400 B, ctenexmn
3arpsisHeHus 2, ¢
nsonsuven B Buae
CTEKINSAHHOTO Lapuka
1M n3 cmonel knacca |
unm 1l (IRC = 400 B)

npun 250 B, ctenenn
3arpsisHeHus 3, ¢
nsonsiuvei B Buae
CTEKISAHHOTO LUapuka
1nm u3 cmornsbl knacca |
(IRC > 600 B)

Moxet
MCMonb30BaThCs
npw 400 B, ctenexun
3arpsisHeHus 2, ¢
nsonsiunei B Buae
CTEKISIHHOTO LUapuka
unu u3 cmonbl knacca |
unm Il (IRC 2 400 B)
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3anonHexve
AMNOKCUAHON Nnn
KpeMHUopraHn4eckomn
cmoron, ¢
KepaMm4eckum
M30MATOPOM, BbiCOTa
Mo Hapy>XHOMY KOHTYpY
5 MM, BHYTPEHHSS
YacTb, MPOHMKaloLas B
cmony
CoeanHeHne
ocyLecTBnseTcs
C NMOMOLLbI0
ranku + CTONOPHOW
ranku (BbIXoLHOMN
CTepXeHb C pe3bbon),
HO Takxe BO3MOXHO C
nomotybto ctonbuka,
npuBapeHHoro
TOYEYHOWN CBaPKOW,
nn6o NpoBOSIOKMU,
npuBapeHHon
HenocpeacTBEHHO K
CTEPXHIO (CTEPXEHDb
6e3 pe3bObl)
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A-19 CteneHu 3arpsi3HeHUA

MuHMManbHbIe PacCTOAHUA YTeUKU ANSA OCHOBHOM usonsuum (Tabnuua 20.3, EN60335-1)
CTeneHb 3arpsAA3HeHUs MUKpocpeabl*
o |1 2 3 1
pynna matepuanos™™ Ipynna marepuanos™™ pynna marepuanos™™
| Il A, 1B I Il A, 1B | I A
<250B 0,6 1,8 2,5 3,2 3,6 4 5 6,3 8
<400B 1 2,8 4 5 5,6 6,3 8 10 12,5

** CTeneHu 3arpssHeHns 1, 2, 3 1 4 oTHOCHATCS K TakuM 3rieMeHTaM, Kak TpybyaTble HarpeBaTenbHbIE SNEMEHTbI UMW HarpeBaTenu XUAKOCTH.
CreneHb 3arpsis3HeHns 4 He OTHOCUTCS K ycTpoicTBam. Mukpocpena — aTo bnivbkaniuas okpyxatoLas cpeaa nusonsaummn, Kotopas B 0CobeHHOCTH
BMUSIET Ha onpeaeneHne pacCToSHUN yTeYKn

- CteneHb 3arpsasHenns 1. «OTCyTCTBME 3arpsa3HEHUI UMW HanNUyMe TOMbKO CyXMX, HEMPOBOASALLUMX 3arpsa3HeHnA. 3arpsis3HEeHNS He CYLLLECTBEHHbI».
OTa cTeneHb 3arpsi3HEHNs He NPYMEHSIETCSA B OTHOLLEHUW HarpeBaTernen, NpeAcTaBneHHbIX B JAHHOM kaTarore

- CteneHb 3arpssHeHns 2. «OB6bIYHO MMEIOT MECTO TOMbKO HENPOBOASILLME 3arpsi3HeHust. VIHorga MOXeT OXuAaTbCsl BpeMeHHasi NPOBOAUMOCTb,
Bbl3BaHHasi KOHAeHcaumen Bnarmy. STOT YpOBEHb 3arpsA3HeHns aBnsieTcst Hanbonee pacnpocTpaHeHHbIM B HarpeBaTenbHbIX GbITOBbIX
anekTponpuéopax.

- CteneHb 3arpssHeHns 3. «MmetoT mecTo nposogsiLume 3arpsasHeHusi. Cyxme HenpoBoAsLLMe 3arpsi3HEHUS] MOTYT CTaTb NPOBOAALLMMU U3-3a
KOHAEHcauumn Bnarn». TOT YPOBEHb 3arpA3HeHNs pacnpocTpaHeH BO BCEX 3NeKTPOObLITOBbLIX Npubopax, reHepUpYOLLMX XOMOA.

- CTeneHb 3arpsisHeHuns 4. «3arps3HeHne co3naeT NOCTOSHHYH0 MPOBOAMMOCTb, BbI3BaHHYIO 3NIEKTPONPOBOASALLEN MbIMbIO, AOXAEM WU CHEFOMY.
Obpa3oBaHue 3arps3HeHnst 3TON CTeNeHN BO3MOXKHO B HarpeBaTensix, KoTopble NPUMEHSIOTCS B PEBEPCUBHbBIX CUCTEMAaX KOHAMLIMOHMPOBAHUS
BO34yXa, rae KoHaeHcauna NnponcxognT Ha anemMeHTax, pacrnosioXXeHHbIX Bbille, YTO MOXET NMpUBECTU K 06pa3osaano Kanernb BOAbI.

** Mpynna matepuanoB. CBsi3b MeXay rpynnov MaTepuanoB 1 3Ha4EHUSIMU KOHTPOINbHOro uHAeKca TpekmHroctorkocTu (PTI) nanoxeHa B
pasgene 6.13. 3HayeHust PTI oTHOCATCA K 3Ha4YeHUSIM, MOMy4YeHHbIM B COOTBETCTBMM cO cTaHaapTom |IEC 60112 n npoBepeHHbIM C MOMOLLbI0

pelueHuns A.
I. IRC 2 600. Kepamunyeckune matepuarbl U CTEKIO OTHOCATCS K 3TOM kateropum 6e3 ncnbitaHuin. OpraHuyeckme matepuarnsl, Takme Kak
nyiacTMacchl, NPOXOASAT CEPTUDUKALIMOHHbBIE UCMbITAHMSA C LIENbI0 ONpeaeneHns nx NpuHaanexHocTuy K rpynnam [—IIIB.

11. 400 < IRC > 600
IIIA. 175 < IRC > 400
I1IB. 100 = IRO 175
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B — npaBuna npoeKkTMpoBaHUSA KOPNyCOB pe3epByapoB

B-1 Mpu4nHbI NICNONb30BaHUA HepXXaBelLwen cTanu TonwmHon 1,2 mm

BriGbop HepxxaBetoLelt ctany 6bln o4eBUAEH, Tak Kak HarpeBaTeny AOoMKHbI UCMONb30BaTbCS B KOHTYpax NUTHEBOI BOAbl U GacCenHoB, a Takke C
XMUOKOCTAMMU, KOTOPbIE 0B6bIYHO NPUMEHSAIOTCSA ANsi CUCTEM LEEHTPANbHOIO OTOMMEHWS.

HarpeBatenu, npeacraBneHHbIe B 3TOM kaTtarore, pa3paboTaHbl Takum 06pa3oM, YTO B KOHTaKT C BOAOW BCTYMaET TOMbKO HEpXKaBetoLlas cTanb.
ConpuKoCHOBEHWNE C BOAOW NPUCaf04HOro MeTara CBapHOro LWBa U pacTeopa Afs yaarneHust npunosi, CMos U NacTMacCcoBbIX MaTepuanos
UCKIOYeHo. B pe3ynbTate OHM NMOMHOCTbIO COOTBETCTBYIOT TpeboBaHusaM ctaHgapTta Benukobprtanun WRAS (KoHcynstatuBHas nporpaMmma rno
HOPMaTMBHOMY PErynvpoBaHui0 BONPOCOB BogoCHabXeHUs) u HemeLkoro ctaHaapTta KTW, onpeaensioLlero kKa4ecTBo NUTLEBOW BOAbI

- CnnaBbl U3 HepXaBetoLLet cTanu, 0co6eHHO ayCTEHUTHbIE, UMEeIT kK03 pUUMEHT yanuHeHust Ao 60%, 4To obneryaet hopmMoBaHue.

- MNpekpacHo NoAXoAAT ANs NCNonNb30BaHWA AYTOBOW CBapKu BONIbdpaMOBbIM 3M1eKTPoAoM B cpeae uHepTHoro rasa (TIG).

- ObnagatoT XopoLLen KOPPO3MOHHOW CTOMKOCTbIO.

- Mapku ctanu AlS| 316* ocobeHHO yCTONYMBBI K BO3AEWCTBUIO CPEeACTB Ans Ae3UHGEKUUM BOAbI, BKIOYAsh 30HbI CBapKU.

- OHM NerkogocTynHbl B BUAE NIMCTOBOIO Matepuana, Tpyb, Yyliek n TpyOHbIX 3aroToBOK, YTO AaeT BO3MOXXHOCTb M3rOTOBUTb U3 O4HOM0 Matepuana
BCE 3reMeHTbl pe3epByapa, LUTaMnoBaHHbIE UM NOABEPrHyTble MexaHn4Yeckon obpaboTke.

- Mocne nonHou c6opkN MOXXHO BbIMOMHUTL NAcCCUBUPOBAHMNE MYTEM MOTPY>KEHUS, HE 3arpsi3Hssi BAHHY NPUMOEM.

- TonwwmHa 1,2 mm TpebyeTcsa ans Toro, 4Tobbl 06ecneynTb YCTOMUMBOCTb K AABIEHUIO, COBMECTUMYIO C CETSIMM KOMMYHaIbHO-ObITOBOrO
BOOOCHabXeHUs1, COXPaHUB NpW 3TOM 3HaYMTENbHbIM 3anac NPOYHOCTH.

B-2 BnusiHue 3a30poB B CBapHbIX WWBAaX Ha 0Opa3oBaHMe KOPpPO3um

Mpu cBapke OBYX 3NIleMeHTOB HeobX0AMMO BbIMOMHUTD CBapHOW LLIOB A0 BEPLUNHBI pa3fernku KpOMOK 1 NpoBapuTb o6e CTeHku Ha BCto TONLWWHY. B
He NOSHOCTbLIO NPOBAaPEHHOM CBapHOM LLIBE OCTaeTCs 3a30p, KOTOPbIN 6y,u,eT BblI3blBaTb NOABIIEHNE KOPPO3UH, ocobeHHO Npu OTNOXEHUN YacTuL,
MHOPOAHOro Metanna.

Los, I'IpOBapeHHbIVI Ha BCHO TOJLUUHY, 6es 3a30poB, CTUMYINUPYHOLLNX HeSaBepLIJeHHbIVI CBapHOI7I OB, OCTaBMSAOLWLMI 3a30p Ha BepLUnHe
nosasrieHne Kopposnun pasaena KpoMok, KOTOprVI CTUMYINUPYET NosABneHne Kopposnm

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
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B-3 N'mapaBnuyeckue yaapsbl

mpopaBnuyeckuii yoap — 3TO yAapHasi BorHa B MHXEHepHON cucteme. Cam HarpeBaTefb He NPOM3BOAMWT ruapaBnuyeckuin yaap. Ero npmumHom
ABNSETCS pe3kasi OCTaHOBKa LMPKYNsALUM BoAbl, 0ObIMHO BbINOMHSEMAsi C MOMOLLbIO [ABYXMO3ULMOHHbIX PErYNSTOPOB, YTO BbI3bIBAET CUIbHbLIE
konebaHuns AaBneHust BCreACcTBUE BHE3AMNMHOMO CHUXXEHUS CKOPOCTU ABUXKYLLENCS BoAbl. VIameHeHust AaBneHuns ropa3ao bonee 3HauuTeNbHbI, €Cru
Npu BbICOKOW CKOPOCTW NOTOKa BOAbI MPONCXOAUT ObICTpas ero otceyka. [InMTensHOCTb AECTBUS yAapHOW BOMHbI cocTaBnseT nopsaka 0,2—
0,5 cexk.

MakcumanbHoe faBrneHve, co3aaBaemoe Npy BHE3AMHOWM OTceYke NoToka, onpeaensieTcsl ypaBHeHnem XKyKoBCKoro:

P =pcU

Ine

P = paBnenue (Ma)

p = NNOTHOCTb XUAKOCTU (Kr/M3)

C = CKOpPOCTb 3ByKa B Xuakoctu (ans sogbl = 1480 m/c)

U = ckopocTb xugkoctu (m/c)

Hanpumep, B HarpeBaTtene npy CKOPOCTU NOTOKa BoAbl 1 M/C:

P =1000 x 1480 x 1 = 1,48 MINa

Ha npakTuke, Takne yaapHble BOnHbl OcnabeBatoT 3a cHeT ANMUHbI TPYObl MEXAY MECTOM MX BO3HUKHOBEHMS U pe3epByapoM. Ho HanpsikeHus,
npunaraemble K pesepByapy, BaXKHbl U B KpalHUX Cry4Yasix MOryT NPMBECTU K 06pa3oBaHuM0 YCTaNoCTHbIX TPELUMH, Kak NMpaBuo, 13-3a HEBEPHbIX
KOHCTPYKTOPCKMX PELUEHWI, AOMYCKAKOLNX U3rMO METanMMYECKUX CTEHOK.

Mponykums B 3TOM KaTarnore paccyntaHa Ha BblaepxuaHue cabiwe 1 000 000 rugpaBnuyeckux yaapos ¢ nepenagom gasnexns AP B 20 6ap,
pocTturaemMbiM B TedeHune 0,2 c.

OcCHOBHbIe NPUY4UHbI FTMAPaBINYECKUX yAapoB

- Pe3koe 3akpbiTue kpaHa.

- OneKkTpoOMarHUTHbIN KnanaH CTUPanbHON MaLUVHBbI.

- 3anyck Hacoca.

- OctaHoBKa Hacoca.

- 3akpbITWe 3anopHOro Knanaxa.

- COnprKOCHOBEHMWE XONOJHOM XNAKOCTU C KOHAEHCUPYEMbIM NapoM.

Bars|;
IBJW b e e L e e e e s L

16,00 4% il oy : : LR £
3200 A LG U b
12,00
10,00
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2,00
0,00
-2,00
-4,00
-6,00
-8,00

0 0.05 0.1 0.15 0.20 S

Tunosas opmMa yaapHOI BOSMHbI NPU MMApPaBnNMYECKOM yaape B pe3epByape anametpom 125 MM, Npyu gaBneHnn Bogbl 2 6ap U CKOPOCTU NMOToKa
BoAbl B Tpy6onpoBsoae 0,5 m/c.
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B-4 CnocoGHOCTL BblaepXXMBaThb AaBneHue B 3aBUCUMOCTU OT KOHCTPYKLIMM TOPLIEBOM KPbILLKU

Cnoco6HOCTb pe3epByapoB BblAepXuBaTh AaBneHne (MPOYHOCTb) U CTENEHb CONYTCTBYOLMX AedopMaLmin 3aBUCAT OT POpMbI 3TUX pe3epByapoB.

AHanorn4yHoe coobpaxeHune BepHO ¥ AN UCMbITaHUIA C YCKOPEHHBIM CTapeHneM, Koraa MMUTUPYIOT XapakTepHble AN YCNoBuiA aKkenyataumm
rMAapaBnuyeckne yaapbl, KOTOpble 04eHb BbICTPO BbI3bIBAOT 0Opa3oBaHVe yCTanoCTHbIX TPELLVH.
XoTs nnockue TopLbl NPOCThI B M3rOTOBIIEHUM M MOTYT Ha NepPBbIf B3rMa4 Ka3aTbCA 9KOHOMUYHBLIM PELLEHMEM, UX CNIOCOBHOCTL BblAEpXUBaTh
[aBneHne orpaHnyeHa n TpebyeT 3HaUNTENBHOrO YBENMYEHUS TOMNWMHBI CTEHKM ANA obecneyeHns aHanormyHbiX xapaktepuctuk. B atom cnyyae
3KOHOMMYECKUe NperMyLLEeCTBa Takoro pelleHust ncyesatot. Ytobbl HarnsAHO NPOAEMOHCTPUMPOBATL Pa3nuyns, Mbl NPOBENU CPaBHUTENbHbIE
ucnbiTaHnsa Ha pesepByapax guametpom 100 mm, anuHon 100 MM, nsrotoBneHHbIx 13 ctanm AlS| 304 TonwmHon 1,2 MM, AyroBov CBapKomn
BONb(PpPamMoBbIM AMEKTPOAOM B MHEPTHOM rase 6e3 NCnonbL30BaHNA NpUCcafo4HOro MaTepmana.

[aHHble ncnbiTaHusa nomoralT 06bACHUTbL, NOYEMY Mbl OTAAEM NPeAnoYTEHNE KynonoobpasHbiM TOPLEBbLIM KpbILLKaM.

KoHcTpyKuus TopLeBbIX
KpbiWwek

Ocob6eHHOCTH

Mpeumywectea

HepocTaTku

~

Topevy, 3aKkpbIT
NIOCKOW KPbILLKOW
BPOBEHb C
60KOoBbIMM
CTeHKamu,
[yroBasi cBapka
BONbdpamoBbIM
3MeKTPoAOM B
MHEpPTHOM rase.

- OTCYTCTBYIOT pacxofbl Ha OCHACTKY.

- BHauuTenbHble aecdopmaumm
Oaxe npyu HA3KOM AaBMNEHUN.
- YpesBblvanHo HU3kas
CNOCOGHOCTb BblAEPXMNBATL
OaBreHve.

- CaMoe Hu3Koe faBreHue
paspbiBa.

- BbicTpoe nosiBneHve
YCTanoCTHbIX TPELUMH B 30HE
CBapHOro LUBA.

Topevy, 3aKkpbIT
NMOCKOW KPbILLKOW
C HapyXHbIM
obogom.

- MNpocTas peanusaums pelueHus,
[eTanu nNpocTo BXOAAT APYr B Apyra.
- KOHCprKLl,VIﬂ MO3BOSIAET UCMOSb30BaTb
narky.
-Mpoctas dopma wramnos Ans
dopMoBaHus feTanen.

- N3-3a cyLecTBEHHOW BEMUYUHDI
3a30pOB BO3pacTaeT puUck
obpasoBaHus Koppo3wuu nog
[eNcTBUEM MHOPOAHbIX YacTUL.
- Huskas cnoco6HocTb
BblAepXKMBaTb AaBMNeHNe.

- B mecre, roe o6oa TopueBoit
KpbILLKK U3rnbaetcs nog yrrnom
90°, 6bIcTpo chopmmpytoTcsa
YCTanocTHble TPELLMUHbI.

Ty { ]

Topeuy, 3aKkpbIT
NIOCKOW KPbILLKOW
C BHYTPEHHUM

[NpocTtas peanusaums pelleHus, Yactu
BXOAST Apyr B Apyra. Yalue Bcero
TOPLIEBYIO KPbILLKY NpyBapuBaoT
[yroBoOW CBapKon BonbdpamMoBbIM

3NeKTPOAOM B MHEPTHOM rase,

- WN3-3a cyLlecTBeHHOW BENUYMHBI
3a30pOB BO3pacTaeT puck
obpa3zoBaHWsi KOPPO3UM Nof,
[eiicTBMEM MHOPOAHBIX YacTuL,.
- Camast Hu3Kast cnocobHoCTb
BblAEPXMBaTb JaBneHune.

T

TR

s,

E

Kpas npuBapeHbl
BCTbIK K 60KOBbBIM
CTeHKam
[yroBoW CBapKown
BONbhpamMoBbIM
3MeKTPoAoM B
MHEPTHOM rase.

TopueBasa KpblLllKa.

aasnexHuve.
- HanbonbLas AONroBe4YHOCTb MO pesyneraram
UCMbITaHWI Ha CTapeHue.
- HanbonbLunii BHYTPEHHWI 06beM Npu
HalMeHbLLEN Macce CbipbEBOrO Marepuana.
- OTCyTCTBYIOT 3a30pbl, CNoco6CTByOLME
ob6pas3oBaHuio KOPPO3uK Noa AeACTBUEM
WHOPOAHbIX YacTuu.

- OKpyrnasi KOHCTPYKLWSI NO3BOMNSIET UCKMIOYUTL

3aCTOVHbIE 30HbI 1 OTNIOXKEHWE 0CaAKOB.

obogom. - B mecre, rae oboa Topuesoii
MOCKOMbKY 3TO MPOCTO. KPbILLKYU U3rnGaeTtcs nog yrnom
- HecnoxHas ocHactka. 90°, GLICTPO POPMUPYIOTCS
v YCTanoCTHbIE TPELLMHbI.
f% KynonoobpasHas - Haunyuluasi cnocoBHOCTb BbiAepXMBaTh

- CpegHue pacxofbl Ha
LUTAMIMOBKY M OCHACTKy AJs
dopmoBaHus.

2 LernbHOTAHYThIEe
KynonoobpasHble
KPbILLKY,
CBapeHHble BCTbIK
[yroBOW CBapKon
BONbpamMoBbIM
3MeKTpoAoM B
MHEepTHOM rase.

- HaumeHbluas AnivMHa cBapHOro LUBa.
- Haunyuiwas cnoco6HoCTb BbiaepxmBaTh
[aBneHue.
- HanbornbLuas [LONroBe4YHOCTb Mo
pesynsTatam UCMbITaHW Ha CTapeHwe.

- OTCYTCTBYIOT 3a30pbl, CMOCOGCTBYIOLVE
06pasoBaHuio KOPPO3UM MOA AENCTBUEM
VHOPOAHBIX YacTu,.

- Okpyrnas KOHCTPYKLMSi NO3BOMNSIeT
VICKITIOYUTb 3aCTOMHbIE 30HbI U OTIOXEHMEe
0CcafKoB.

-0n1Ha KaXxgoW NoNoBMHbI
Kopryca orpaHuyeHa
1—1,5 anameTtpa pesepByapa.
Hanpuwmep, anvHa pesepyapa
avametpom 10 MM MoXeT
cocTaBuTb He Bonee 250 Mm.
-Camble goporue WwTamnbl Afls
dopmoBaHus getanen.
-Motepu matepuana Gonblue
B CPaBHEHWUW C NpeabIayLLnM
peLueHuem.

[aBneHwue, npn

KOTOPOM MO LIeHTpY

TOPLIEBOW KPbILLIKK

obpasyeTcs U3rnd
1 mMm (MNa

BenuunHa o6liero yanvHeHus pesepByapa B pesynbsrarte gedopMauum TopLeBbIX KpbIWEK B 3aBMCUMOCTU OT AaBrieHusl (McnbIiTaHus
NPoBOAUNUCH Ha pe3epByapax anametTpom 100 Mm u3 nuctoBon HepxkaBserllen ctanu 304L TonwmHou 1,2 mm).
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B-5 UcnbiTaHne Ha yTeuku

YTeukn BoAbl ABNSIOTCS OCHOBHbLIM PUCKOM, CBA3AHHBIM C pe3epByapamMu Harpesatenen.

OObIYHO OHU BbI3bIBAOTCS HE3AMETHBIMM MUKPO3a30pamMu 1 TOMEYHbIMU fed)eKTaMu CBapHbIX WBOB. Takne AedeKTbl MOryT NpeacTaBnaTb CO6oM
HECMNOLIHOCTb UMK BKIOYEHVE B BUAE NHOPOAHOWN YacTULibI.

Ecnu cbopka ob6onoyek ocyLLecTBnanacs Nankov ¢ HarpeBoM NnameHeM Uy NHAYKLMOHHOW Nankow, TO TaKoW MHOPOAHbLIN MaTtepuan 4acTto
npepcTaenseT cobon kanmo nasneHoro dgntoca (06blYHO Bypbl). [JaHHbIA TUN MHOPOAHbLIX BKMIOYEHWI BbI3bIBAET YTEUKU, KOTOPbIE HEBO3MOXHO
0BHapyxuTb B NPOLIECCE KOHTPOISA KayecTBa, MOCKOMNbKY 3acTbiBLUas Bypa He JOonycKaeT yTeyku, Moka He pacTBopuTcs B Bode. [ina aToro MoxeT
NoHagobUTbLCS HECKONBKO AHEN. YTeuka NposBNSETCA CNyCTA 3HAaYNTENbHOE BPEMS NOcCrne NPOBEAEHNS UCTIBITAHNS Ha YTEYKW, Kak NpaBuro B
MoneBbIX YCNOBUSAX MOCME NOCTaBKN FOTOBOW NPOAYKLMN.

[aHHbI AedekT He BO3HWKaET Npu navike B Nevun B YCIOBUSIX BaKyyMa Ui B KOHTPONMUpyemMon atmocdepe, ogHako B Xode nogobHoro npouecca
BCe JeTanv noasepraioTcs AenCcTBuio Temneparyp BrnnoTe Ao 650°C (npunoviHble cnnasbl AN KaNnUSPHON Narikv ¢ copepkaHnem cepebpa/
meawn) unu gaxe Ao 900°C (NpunoiHble MegHO-HUKENeBbIe CNaBbl), YTO MOXET NPUBECTU K MEX3EPEHHON KOPPO3UW HepXKaBetoLLen cTanu (Cum.
HWKe pasgen, NOCBALLEHHbIV KOPPO3UK), eCni NOCNe AaHHbIX OnepaLmii He BbIMOMHNTL HaAnexallyo TepMUYecKyto 06paboTky.

[aHHbIN AedeKT He BO3HMKaEeT B CBAPHbIX LUBAX, BbINOMHEHHbIX AYrOBOW CBApKOM BOMb(PaMOBbLIM 3MEKTPOAOM B MHEPTHOM rase 6e3
1Ccnonb3oBaHWsi MPUCaAoYHOro MaTepuana, NockomnbKy B 9TOM Clly4ae BO BPEMS CBApPKU MCMONb3yeTCs 3alumTa MHEPTHLIMMW rasamu.

OT0 0OBACHSIET, NOYEMy B pe3epByapax, KOTopble Mbl MPOU3BOAMM, HE UCMOMb3YETCs Naika C UCMOoMNb30BaHNEM MPUMNos Unu droca.

WcnbiTaHne Ha yTeukn npoeoauTes 3 pasa nogpsa 3 pasHbiMy rpynnaMu 1 ¢ UCMOMb3oBaHWeM pasHbix MeToaoB. OBHapyXeHne MUKpoyTedek
npeacTaBnseT 0cobyto CNOXHOCTb, N U3-3a YenoBe4YecKoro dhakTopa HEBO3MOXHO 0becneynTb 4OCTOBEPHOCTL pedynbraTta Ha 100% B pamkax
OJHOTO UCMbITaHUS.

CornacHo CTaTUCTMYECKNM JaHHbIM, BEPOSATHOCTb OBHapyxeHusa aedekTta coctaBnset 99,2% B TedeHne nepBoro ucnbitaHust, 99,93% — B xoge
BTOPOro ucnbiTaHus u cebiwe 99,999% — B xoae TPeTbero.

B-6 Pasmepbl BNyCKHbIX U BbINYCKHbIX NaTPyGKOB B 3aBUCUMOCTM OT Nepenaga AaBrneHus
M pacxopa

McnbiTaHna npoBOAMNMCL Ha MPOTOYHbBIX HarpeBaTensx 6e3 n3MeHeHVs HanpaBneHns cpedbl, Npu Temneparype oAbl 50°C, HapyXHble pe3bbbl.
Mepenap faBneHus ykasaH B munnubapax, a pacxog — B NIMTPax B MUHYTY.

lMepenap faBneHus B NPOTOYHbIX HarpeBaTensx 6e3 n3MeHeHVs HanpaBneHus cpefbl 0ObIYHO NPMBNM3NTENBLHO 3KBMBANeHTeH 1 MeTpy
TpybonpoBoaa.

Mepenap paBneHus HeobxoanMo yBenuunTb Ha 25%, ecnu BnyCcKHOW W BbINYCKHOW NaTpybku n3orHyTel nog yrnom 90°, n Ha 60% — ecnu BnyckHOM
1 BbINYCKHOM NaTpybKu NepneHanKynsapHbLl KOpNycy HarpesaTens.

BHyTpeHH1e BcnomMoraTtenbHble NpUcnocobnenns, Hanpumep AednekTopbl NOTOKa Uiu CETKU (€CMU Takne YyCTaHOBIEHbI), YBEMUYMBAIOT NOTEPIO
AaBreHus.

BHyTpeHHUn gnameTtp utuHra 26 Mm

BHyTpeHHUn anameTp dutuHra 33 mm
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B-7 MNonoxeHns ycTaHOBKM pe3epByapoB U HarpeBaTerie U 3aCTOMHbIE 30HbI

CyuiecTByeT ABa TMNa 3aCTONHbIX 30H:

- 30HbI, B KOTOPbIX CKannMBaeTcsl BO34yX: BO34yX MOXET BblAENSATbCA BCNEACTBME Aeadpauun BoAbl B CUCTEME UMW CKanmMBaTbCsl 13-3a Nioxoro
apeHaxa. NMocne MoHTaxa HarpeBaTenu AOMKHbI HAXOAUTBLCS B NMOMOXEHUN, UCKITIOYAIOLLIEM BO3MOXHOCTb CKOMMEHNS My3bIpbKOB BO34yXa BHYTPU
pe3epByapa. [My3blpbki BO3ayxa NIoXo NPOBOAAT TENSIO U NOTOMY MOTYT UCKa3WUTb pe3ynbTaThl UBMEPEHNS TEMNEPATYPbI, BbI3BaTb OTKIOYEHMWE
cucTeMbl U3-3a cpabaTbiBaHUS TENSIOBOrO NPEAOXPaHUTENS UMK CTaTb NPUYMHOW HEBEPHOW paboTbl TepMocTaTta M NiokanbHoro neperpesa. Ecnu
Tpyb4aTble HarpeBaTenbHblE ANEMEHTbI HE MONTHOCTBLIO MOTPYXXEHbI B BOAY, BO3MOXHO BOCMIIAMEHeHVe n/unu nospexaeHne obopyaoBaHus.
Heob6xoanMo npeaycMoTpeTb NOCTOSIHHbIE CPEeACTBa yaarneHus Bo3ayxa, YTobbl UCKMIOUMTE 06pa3oBaHMe KapMaHOB 3aCTOMHOrO BO3ayxa B
KOHTYype. B 6onblumHCTBE cnyyaeB TpebyeTcs cnonb3oBaTb aBTOMaTUYECKUIA BO3AYLUHBIN KnanaH.

- 30HbI, B KOTOPbIX CKaMMMBAKTCA OKCUAbI U 0Caf0K: CKOMIEHUS OKCUAOB OObIMHO COCTOAT U3 OKCMA0B ABYXBANIEHTHOIO UMW TPEXBANEHTHOIO
ernesa, U3 Apyrux areMeHTOB HarpeBaTeNbHOro KOHTYpa, a Takke 13 ocajka, KoTopblili 0b6pa3syeTcsi Npy PasnoXeHUW rMUKONs, U MOryT cTaTb
NPUYNHOW MUTTUHIOBOW KOPPO3NN.

B-8 anMepbl HenpaBManoﬁ KOHCTPYKUMU UNn HenpaBUJibHOro MOHTaX<a

Ha pucyHkax A, B, C, D, E nokasaHbl HeyAaqHble BapuaHTbl KOHCTPYKLIMU 1 NONOXKEHUSI MPU MOHTaXe AnsA HarpeBaTtenen, 0603HayYeHbl 30HbI
ckonnenns ocagka (1) n 30HbI ckonneHns Boayxa (2), a Takke BHYTPEHHWE OCTPbIe YITibl, CNOCODOCTBYOLIME CKaMMNBAHMUIO YaCTULL.

B-9 Mpumepbl 3¢hphekTUBHBLIX KOHCTPYKLUMA U MOHTaXa

= | Y ’*‘ﬂ_
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Ha pucyHkax F, H, |, J npeacTaBneHbl KOHCTPYKLMM CO CKpyrreHHbIMK yrnamu. ObpasoBaHune Bo3adyLUHbIX KAPMaHOB MCKIMKOYAETCH 3a CHET Bbibopa
nonoxenus (F) nnu yctaHoBkv Bo3ayLuHoro knanaHa (3). CkonneHne ocaaka UCKNiovaeTcsi Mpy ycrnoBumn cobniogeHnsi BEpHOro HanpasrieHust
notoka. B BapnaHTax, nokasaHHbIX Ha pucyHkax G n K, umeetcsa puck ckannuBaHus ocagka; B 93TOM Cryyae MoxeT notpeboBaTbcs NpeaycMoTpeThb
CMMB B CaMOWN HWXHeW Touke (1).
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C BnyckHble U BbINyCKHble COeAUHEHUS BOAbI Ha pe3epByapax
C-1 Pe3b6bl Ha PUTUHrax OCHOBHbLIX U BCMOMOraTesibHbIX BMYCKHbIX U BbIMYCKHbIX COeANHEHUN

B EBpone Hanbonee 4acto ncnonb3yoT umMnuHapudeckne pe3bbbl cornacHo ISO 228-1, Takke HasbiBaeMble BSPP, uunuHapuyeckme TpyoHble
pe3bbbl Unu pesbbbl «Gx.

B HekoTOpbIX cTpaHax, B YHaCTHOCTV BO PpaHLmMK, 3TN pe3bbbl BCe eLle ONUCLIBAOT NO MX BHYTPEHHEMY U HapY>XHOMY AVaMeTpy.

[na Hagnexaluen repMeTn3aumm Takux COeAMHEHNIN C LMNMHApUYeckon TpybHom peabbon TpebyeTcsa rHesfo nop nNpoknagky v npoknagka.
KoHuueckue pesbbbl no 1ISO-7, koTopble Takke obo3HavatoT BSPT unu «R», ncnonbaytotes pegko. B nx cnyyae repmetusauums obecneunsaetcst
pe3bboi.

XoTa B 06Lem criyvae 310 He peKOMeHAYeTCs, CYLLEeCTBYET Takke BO3MOXHOCTb COEANHATL AeTarnb C KOHNYECKOWN Hapy>KHOW pe3bbon ¢ AeTanbto ¢
LMnNUHAPUYECKON BHYTPeHHel pe3bboii, ogHako B 3TOM cryyae Ha pe3bboBble yyacTku notpebyeTcs HaHecTn pe3bboBoN repMeTyK.

YacTblM UCTOYHMKOM NpobnemM B pe3bboBbIX COEANHEHNAX ABMAOTCS AOMYCKN Ha pe3bbbl. Kak npaBuno, aTu AOMYyCKu NPOBEPSIOT C NOMOLLbIO
NPOXOAHbIX/HENPOXOAHbIX Pe3bb0BbIX KAaNMOPOB, OAHAKO, MOCKOMbLKY Kanubpbl MMEKT COBCTBEHHbIE AOMYCKU Ha U3TOTOBIIEHNE, ABYX NOEHTUYHbIX
KanubpoB He CyLLEeCTBYET, a B CTaHAAPThI Takke 3aknaabiBaloT pe3epB Ha M3HOC. Hepeaku cuTyaumm, korga u3-3a onucaHHbIX Npobnem usgenusi,
pa3mMepbl KOTOPbIX COOTBETCTBYIOT TpE6OBaHUSAM CTaHAAPTOB, HE MPOXOAAT KOHTPOIb C NMOMOLLbIO OAHOTO Kannbpa, HO MPOXOAAT C MOMOLLbIO
Apyroro.

CraHpapTbl ISO 228-2 1 ISO 1502 paccMaTpuBatoT CIIOXHOCTM, CBSA3aHHbIE C AaHHBIM TUMOM KOHTPOISi C MOMOLLIbIO KanuGpoB (B YaCTHOCTH,

cM. § 11 ctangapta ISO 1502, raoe o6bsicHseTcs npuHumn Tennopa).

Ecnu yctaHoBka Tpebyet paboTbl ¢ 6onbwmmMn o6bemammu, BMECTO pe3b60oBbIX BMYCKHbIX U BbIMYCKHbIX (DUTUHIOB YCTaHaBNMBalT ObiICTpOpasbeMHble
coeavHeHust.

C-2 Npumepbl rmapaBnuvyecKkux coeamHeHumn

&"‘N‘K‘Q‘

HapyHasi umnuHapuyeckas pesbba ¢ BHYTpEHHsIS uMnuHapryeckas pesbba. BHyTpeHHsIs uMnuHapuyeckas pesbba ¢
rHE3A0M Mof, NPOKIaaKY. rHe3[0M MoA NPOKNaaKy.
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Hakungras ranka. BbicTpopasbeMHoe oxBaTblBaEMOe BbicTpopasbeMHoe oxBaTbiBaoLLee
coeguHeHwue. coegunHeHune.
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C-3 PacnpocTtpaHeHHble pa3mepbl pe3b0o

Pasmepbl

MCI‘IOnb3yIOTCSI BO BCNOMoOraTesnbHbIX KOHTYpax, Ans
BO34YLWHbIX KfnanaHoB, CIIUBHbIX OTBep(:TI/Iﬁ, KpaHoB
oTbopa paBneHUA U T. 4.

Ucnonb3aylotcsa Bo
BCNoMoraTtesibHbIX HarpeBpaTtensax
TensfioBbIX HACOCOB, ANTIEKTPUYECKUX
6onnepax, HarpeBaTensx
CTUparbHbIX MAallMH U T. A.

Ucnonb3aylotcsa B
HarpeBaTensix Ans
nnaBaTenbHbIX
6accenHoB 1 cna

Cranpapthbiii | 1/8” 1147 3/8” 1/2” 3/4” 1” 17114 17112 2” 27112
paavep (5—10) | (8—13) | (12—17) | (15—21) | (20—27) | (26—34) | (33—42) | (40—49) | (50—60) | (66—76)
Hapyxb | 465 iy | 132um | 16,7 Mm 21 Mm 264vm | 333mm | 419mm | 478wm | 596mMm | 752 mm
anameTtp
DN Dn6 Dn8 Dn10 Dn15 Dn20 Dn25 Dn32 Dn40 Dn50 Dn65
C-4 BapuaHTbl UCMONHEHNA pe3b00BbIX COeAUHEHUN
Tunbl Oco6eHHOCTH Mpeumywiectsa HepocTtaTtku

:I_..

I
-

L

dUTHHT NprBapeH
K OTBEPCTUIO,
BbICBEPIIeHHOMY B CTEHKe

He Tpebyetca ocHacTka,
LITamnbl UK cneumnansHoe

- OrpomMHble TPpyAHOCTM ¢ 0b6ecnevyeHnemM
Haanexaltlen nepneHavnKynspHoOCTy.
- TpyaHocTu ¢ obecneveHvem Hagnexatuen

Hapy>XHOW ANVHbI.

- Bbi3biBaeT 06pa3oBaHMe 3aCTOMHbIX 30H
BHYTpW pe3epByapa (0603Ha4eHbl XKenTbiM Ha

| i Tpy6b obopynosaHue PUCYHKE).
] - HeobxoaumMocTb KOHTpONMpPOBaTh
napameTpbl CBapHOro WWBa B 3 U3MepeHusix,
rrIErTETrEIETIEE TPYOHOCTM C peanv3aumnen U asToMaTusaumeil.
- MNpeBocxopgHoe

- o
| | §
L:-r:-:-:rwmrr:w;-:-j ‘k&‘-‘?_-;. =

DUTUHT ycTaHaBnNMBaeTCcs
B 0604, BbICTYyNnaoLmmn
Haz CTeHKoW pe3epByapa,
1 NpyBapvBaeTCs K 3TOMY
oboay.

Nno3vLMOHNPOBaHMe Ans
obecneyeHns Hy>Horo yrna.
- MpeBocxopgHoe
Nno3nLMOHNPOBaHMe Ans
obecneveHunst HyXXHON ANUHbI.
- MpocToTa peanusauun n
aBToMaTu3aLmmn BbINOSIHEHUS!
CBapHOro LwBa 1 cOopku.

- QUTWHI aBTOMaTHU4ECKN
no3nLMOHNpPYyeTCA B
COOTBETCTBYIOLLEM rHe3ae.

- MosBonseT BbINOMHATL
CBapHble LUBbI Ha
TONCTOCTEHHbIX (PUTUHIAX.

- OTCYTCTBYIOT 3aCTOMHbIE 30HbI
B pesepsyape.

- [Ins BBINONHEHUSI OTBEPCTYUSA, KOTOpoe
[OOITKHO MMETb BbITSIHYTYHO (hopMY,
TpebyeTcs cneumanbHasi ocHacTka.

- JoporocTosilas ocHacTka v Wwramnbl
ans bopMOBaHMs BbICTyMaloLLEero

oboga.

®dutuHr unu Tpyba
CBapuBalTCH BCThIK C
06040M, BbICTYNAOLWUM
Haj CTEeHKOW
pesepByapa.

- MpeBocxoaHoe
Nno3nLMOHNPOBaHue Ans
obecneyveHunst Hy>KHoro yrna.
- MpeBocxoaHoe
Nno3nLMOHNPOBaHue Ans
obecneyeHnst Hy>XHOW AMUHbI.
- MpocToTa peanusaumm n
aBToOMaTu3aLmm BbINONHEHUS
CBapHOro LUBa 1 CHOPKN.

- OTCyTCTBME 3aCTOWHbIX 30H B
pesepsyape.

- inst obecneyeHns coocHocTn Tpebyetcs
cneupanbHasi ocHacTka.

- Ans BbINOMHEHUS OTBEPCTUS, KOTOPOe
[OIMKHO UMETb BbITAHYTYHO hopMmy,
TpebyeTcs cneumanbHas ocHacTka.

- JoporocTosilan ocHacTka 1 WTamnbl Ans
cdopmoBaHus BeicTynatoLero o6oaa.
- Cnabo nogxogut anst pUTMHIOB ¢
TOMCTLIMU CTEHKaMK.

Pe3bby HapesatoT
HenocpeacTBEHHO Ha
CTeHKe pesepByapa

.,-"51 npu nomMmoLumn
)Qirg, j 6eccTpyxe4yHoro
memJ Jﬂﬂ'j cBepna.

- CBepreHue oTBEpCTUit He TpebyeTcst.
- CBapoyHble paboTbl He TpebyHoTCS.
- OTCyTCTBYIOT NOTEpU MaTepuana.

- ﬂpeaocxop,Hoe nosnymoHnpoBaHue
ansa obecnevenns HY>HOro yrmna.

- Xopollee ka4ecTBO NOBEPXHOCTU
rHeszia nof, NpoKnazky.

- Hanbonee BbirogHoe ¢
9KOHOMMYECKOIN TOYKU 3peHuns
pelweHune.

- MpuBoauT kK 06pa30BaHMIO 3ACTONHBIX
30H B pesepayape.
- OnpaeaaHo ToMbKo AMs ManbIxX

AnameTpoB
1/8" n 1/4”

- HapesaHue pe3bbbl nocne npoxoga
6GeccTpyke4Horo ceepra siBnsieTcs
CIOXHOW 3agaden.
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C-5 OcHOBHbIe BapnaHTbl pacnonoXxeHud BNyCKHbIX U BbIMYCKHbIX coeAMHeHUN BoAbl
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Pe3epByap PUTHH,
KoHdm nsa Oco6eHHOCTH ’ ’ Mpenm TB H TaTKn
OHdurypau AnameTpbl pa3mepbl peumMyliecTea epocra
- MoxeT ycTaHaBnmBaTbCs B
i = - Bbixogbl TpyGYaTbIx HarpeBaTenbHbIX
CYLLECTBYIOLLMI KOHTYP, AMNs 3TOrO
JL ~ 31EMEHTOB HaXOAATCA PSLOM C (PUTUHIOM
f g [0CTaTouqHO y6paTh BepTUKanbHbIN
» rMaBHOrO KOHTYpa, YTO Hanaraet ocobblie
be3 nsmeHeHus 1" ans y4acToK
OrpaHVNYeHns Ha ANEeKTPUYECKYI0 YacTb
HanpasneHus avaMeTpoB Tpy6onpoBozaa. _
[vnawmeTtp 70, . obopynoBaHusi u TpebyeT ANUTENBHON U
noToka, 70, 76, 80; - He TpebyeTcs ocHawatb -
. 76, 80, 88 mm P [0POrocTosiLLen YCTaHOBKM.
BepTUKarnbHbIA 1"n 1"1/4 ans pe3epByap aBTOMaTU4ECKUM
- KonnyecTBo Tpy64aTbix HarpeBaTenbHbIX
MOHTaX avametpa 88 BO3YLUHbIM KranaHoM (ogHako
e anemMeHToB orpaHuyeHo 1, 2 unmn 3, B
11 yCTaHOBKa JomkHa 6bITb OCHaLleHa
(| 3aBMCMMOCTM OT MOAENW.
aBTOMaTUYECKNM BO3AYLUHBIM
- Makcumym fgBa kapmaHa.
KnanaHom).
- PesepByap 0bs3aTenbHO ocHallaeTcs
aBTOMAaTUYECKUM BO3AYLUHBIM KIanaHoM.
- Bbixogbl Tpy64aThix HarpeBaTenbHbIX
| » 3reMeHTOB HaxOAsTCst PSAOM C (PUTUHIOM
| 1 Bes nameHeHust 1” ona - MoxeT ycTaHaBnmBaTbCs B > pan ®
"— = HanpasneHus OvaMeTpoB CYLLECTBYIOLLMIA KOHTYP, At 3TOr0 MABHOTO KOHTYPa, 4TO Hanaraet ocobble
1 | HnameTp 70, p. » 4 Y P, o OrpaHNYeHnsi Ha ANEeKTPUYECKYIo YacTb
3 ) notoka, 70, 76, 80; 1 [0CTaToyHO y6paThb BepTUKanbHbIN .
. 76, 80, 88 mm » obopyaosaHus 1 TpebyeT AnUTenbLHON 1
TOPU3OHTAbHbIN n 1"1/4 pnsa y4acTok >
MOHTaX avnametpa 88 Tpybonposoga HOPOTOCTOSILLEN YCTAHOBKY.
’ - KonunyecTBo TpyG4aTbix HarpeBaTenbHbIX
3reMeHTOB orpaHuyeHo 1, 2 unm 3, B
3aBVICUMOCTY OT MOAENN.
- Makcumym aBa kapmaHa.
r - - Bbixog Tpy6yaToro
— 1"n 1"1/4 pna HarpeBaTenbHOro aneMeHTa
| — VameHeHve A P - Pe3epByap 06s13aTenbHO ocHallaeTcs
| Han AnameTpa 88. HaxopwuTcs cboky, He3
L | paBneHus OnameTp 88, ” " aBTOMAaTUYECKUM BO3AYLLHbIM
ml| A oTr 1" no 2" 1/2 rMapaBnMyeckoro UTHHra.
notoka Ha 90°, 100, 1251 KranaHom.
) FOPU30OHTANbHBIN 140 mm ANs ANaveTpos - o 4 kapmarios. - Ty
. PYOHOCTb M3roTOBNEHUS B Cryyae
MOHTaX 100, 1251 - [lo 6 TpyGuarbix e3epByapoB Maroro guamerpa
' 140 mm. HarpeBaTenbHbIX 3N1IEMEHTOB pesepeyap pa.
anameTtpom 125 n 140 mm.
' “_'-L_ MameHeHne - Bbixogbl TpybuaThix HarpeBaTenbHbIX
= HanpasneHus 1"n 1"1/4 gna 3NeMeHTOB HaxoasaTcsa Bnmnsko K
noToka Ha 90°, [uamep 88 avametpa 88. - [o 4 xapmaHoB. obsi3aTenbHOMY aBTOMaTU4ECKOMY
BEPTUKanbHbI 100. 125 n ’ ot 1" po 2"1/2 - fo 6 Tpy6yaTbIx BO3/lyLLHOMY KranaHy, u3-3a
MOHTaX, 1 4b Y ANs AnameTpoB HarpeBaTenbHbIX 3NeMeHTOB Yero CyLLECTBYeT CBsi3aHHasi C
BbIMYCKHOE ’ 100, 1251 aonameTtpom 125 n 140 mm. 3MEeKTPUYECTBOM OMACHOCTb.
) 1 oTBepcTme 140 mm. - TpyAHOCTb U3rOTOBMEHNWSA B Cryyae
i c6oKy. pe3epByapoB Marnoro gMamerpa.
- He Tpebyetcs ocHawatb
pesepByap aBTOMaTU4ECKUM
BO3AYLUHbIM KranaHom (ogHako
NameHehe ycTaHoBKa A0MMKHa BblTb
woan ocHallieHa aBTOMaTU4eckum
HanpasneHuns 1"n 1"1/4 gns
90° 88 BO34YLUHbIM
noroka Ha 9v, OnameTp 88, ,D,Vlal’\{IeTpa" N KnanaHom).
BepTUKarnbHbIN ot 1" go 2"1/2 - TpyQHOCTb M3rOTOBMNEHNSA B Cry4Yae
MOHTaX 100, 125m Ans AnameTpoB - Buixon Tpy6uatoro e3epByapoB Masoro guamerpa
! 140 mm. p HarpeBaTenbHOro anemMeHTa pesepeyap pa.
BbIMYCKHOE 100,125 un HEXOONTCS COOKY, 663
oTBepcTme 140 mm. Y
cBEDX rMAPaBNMYECcKOro hUTUHra.
pXy. - [o 4 xapmaHoB.
- [o 6 Tpy6uatbix
HarpeBaTenbHbIX 3NeMeHTOB
anameTtpom 125 n 140 mm.
- Bbixog Tpy6yaToro
1 1"n 1"1/4 pna HarpesaTenbHOro anemMeHTa
-— PasHeceHHble - PesepByap 06s3aTenbHO ocHallaeTcs
S o avametpa 88. HaxoguTcsi cboky, 6e3
Ha 180 [AnameTp 88, M ,, aBTOMaTUYECKUM BO3AYLUHbLIM
ot 1" po 2"1/2 rmapaenmMyeckoro UTUHra.
DUTUHMM, 100, 125n KnarnaHom.
Be o 14 ANs AnameTpos - [lo 6 kapmaHoB. T
" pTUKANbHbIN 0 MM, 100 - [0 6 TpyBuaTbIX PYAHOCTb U3roTOBIIEHUS B Criyvae
MOHTaX ’ e3epByapoB Marioro Auamerpa.
S [~ 125 1 140 mm. HarpeBaTernbHbIX 3N1IEMEHTOB pesepayap A P
anameTtpom 125 n 140 mm.
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HarpeBaTenbHbIX 31IEMEHTOB
aunametpom 125 n 140 mm.
- Ona gnametpa 140 mm
BO3MOXHa yCTaHOBKa
TpybyaToro TennoobMeHHUKa.

Pe3epByap PUTHHT,
KoHdm na Oco6eHHOCTH ’ ’ Mpeum B H TaTKn
OHcpurypau avameTtpsbl pa3smepsbl penmyliecTea eAocTa
1"n 1"1/4 pna - Bbixog Tpybuartoro
r avametpa HarpeBaTenbHOro afeMeHTa
- PesepByap obsizatensHo
st i i [ P 88. HaxoauTcs c6oky, 6e3
[ \ a3HEeCeHHbIe Ha Onawmertp 88, » OCHaLLaeTcsl aBTOMaTUHECKUM
| 180° chnTUHII, 100 125 u ot 1" go rMApPaBnMYeckoro OUTHHra. BO3YLLHBIM KIANaHOM
| | TOPU3OHTaNBHEIVA ’ 2"1/2 pns - [o 6 kapmaHoB. y )
e MOHTaX 140 mm. - TpyAHOCTb M3rOTOBMEHNS B CryyYae
W AvameTpos - Fo 6 TpyGuarsix e3epByapoB Marnoro anameTpa
100, 125 n HarpeBarernbHbIX 3N1eMEeHTOB pesepeyap pa.
140 mm. anametpom 125 n 140 mm.
1"n 1"1/4 ana - Bbixog Tpy64aToro
e nametpa HarpeBaTenbHOro anemMeHTa
— MapannenbHble A p p - PesepByap o6si3aTenbHO
= PUTUHM 88. HaxoauTcs cboky, 6e3
— M Onametp 88, » OCHaLLaeTcsl aBTOMaTUYECKUM
C ofHOIA ot 1" go rmapaBnmM4yeckoro uTKHra.
100, 125 n . BO34YLUHbIM KflanaHoM.
CTOPOHE, 140 mm 2"1/2 pns - Ao 6 kapwarios. TpyAHOCTb U3roTOBNEHMS B Cnyvae
= o ! . AvameTpos - fo 6 TpyGyatbix F;);i ByapoB Maroro malvleTya
| N MOHTDK. 100, 125 1 HarpeBaTenbHbLIX ArIEMEHTOB pesepayap A pa.
140 mm. anametpom 125 n 140 mm.
- Bbixog Tpy6uaToro
o aw HarpeBaTenbHOro anemMeHTa
1" n 1"1/4 ans: P
wametpa HaxoauTcs cboky, 6e3
MapannensHoie A TMAPaBIMYECKOro (OUTHHTa. - PesepByap obsi3aTensHo
[t UTUHIK C 88.
| | OBHOI CTOPOHI, Onametp 88, ot 1" o - o 4 kapmaHoB. OCHalLaeTcs aBTOMaTn4eCckum
TOPU30OHTANBHbIA 100, 125 n 2"1/2 ans - [o 6 Tpy6uatbIx BO3AYLUHbLIM KranaHoM.
*r—r- M°”za$»‘j;g””r” 140 Mm. Mamef oB HarpeBaTernbHbIX 3NeMeHTOB - TpyaHOCTb M3roTOBNEHUs B criyyae
f CTOPOHBI 'C1l00 12% " anametpom 125 n 140 mm. pesepByapoB Manoro guametpa.
g - Ona gnametpa 140 mm
140 mm.
BO3MOXHa yCTaHOBKa
TpybyaToro TennoobmMeHHUKa.
- He Tpebyetcs ocHawaTb
pesepByap aBTOMaTU4ECKUM
BO3AYLUHbIM KranaHom (0gHaKo
YyCTaHOBKa JOMKHa ObITb
w o qn OcHallleHa aBTOMaTUYeCKUM
1”1 1"1/4 gns w
nameTpa BO3AYLUHbLIM KIanaHom).
| MapannentHeie A - Bbixop, Tpy6BuaToro
| | bamnry © Hnawmetp 88 88. HarpeBaTenbHOro anemMeHTa
(—I '1—\ OAHON CTOPOHE, ’ ot 1" o - TpyOHOCTb U3rOTOBMEHMSA B Criyyae
| ey 100, 125w 2"1/2 pnsa HaxoauTes cooky, bes pesepByapoB Manoro gvamerpa
MOHTaX, QpUTUHM 140 mm. rMapaBnMyYeckoro huTuHra. ’
ll. C BepxHeit AnameTpoB 4
4 CTOPOHbI 100. 125 un - ﬂ.O KapMaHoB.
14’0 MM - o 6 Tpy6uaTbix
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D. YcTaHOBKa Tpyb64aTbiX HarpeBaTesNibHbIX 3/IEMEHTOB B pe3epByapbl
D-1 MeToabl cOOpKK TpyOUaTbIX HarpeBaTenbHbIX 3/IEMEHTOB B pe3epByapax

MeTogp! C60pKI/1 pr6‘~laTbIX HarpeBaTesibHbIX 3/IEMEHTOB B pe3epByapax npeacrtaBndaoT coboI oauH K3 KINYEBbIX 3rIEMEHTOB KOHCTPYKUUWN nsgenua
1 HenocpeacTBEHHO 3aBUCAT OT TUMa BbIMOIHAEMON 3afa4un 1 cpoka CJ'Iy)KGbI YCTaHOBKMW.
CbeMHble 1 3aMeHsIeMble HarpeBaTesibHble 3N1IEMEHTbl PEKOMeHOYeTCA UCNOoJib30BaTb B CllyYasnX, Koraa XXUaKoCTb obnagaet 0cob0 BbICOKON

KOPPO3MOHHOW aKTUBHOCTbLIO UM CUIIbHO MUHEpann3oBaHa, MOCKOJIbKY MeCTO HaumbonbLuero Harpesa O4HOBPEMEHHOrIo ABNAeTCA MeCToMm, rae

Ha4YMHaeTCAa pa3BUTnE KOppo3un u o6pa3y}0Tc9| N3BECTKOBbIE OTITOXEHUA.

B cnyyae npodeccunoHarnsHoro
npyMeHeHUs crieflyeT oTaaTh
npeanoyTeHne pe3b6oBbIM PUTUHIAM
(ot 17 po 2"1/2 wnn M77 x 2), ogHako
orpaHuyeHHbIn pasmep huTnHra n
OnameTp ero NPOXoAHOro kaHana 6bicTpo
BbISIBMISIOT Npeaer, nocrne KoToporo
HeoOXxoaMmo crmbaTtb UM cknaabiBaTb
HarpeBaTenbHble 3NIEMEHTbI.

B cnyyae cbeMHOro HarpesaTenbHOro
3reMeHTa MOHTaX Ha LUTaMNOBaHHbIN
cbnaHew, npeacTaBnseT cobon BbirogHoe
C 9KOHOMMUYECKOM TOYKM 3pEeHMns
peLueHne, NOCKOmbKY nogaepxunsaert
GonbLue AnameTpsbl, a Takke yCTaHOBKY
pacxofyeMblX MarHMeBbIX aHOAOB.
Takoe peLueHne No3BonsieT bbICTPO
n3BneKkaTb HarpeBaTenbHbIA ANIEMEHT
13 pesepByapa Asns O4MCTKM, yompatb
0CafoK U Hakunb (M3BECTKOBbLIE
OTNOXEHUS), @ TaKKe 3aMEHSATb aHOA.

1B
|

| B

;Eitw

r |

(=

Bnpouewm, B cnyyae cnabo
MUWHepanM3oBaHHOW BOAbl, KOTopast
LMPKYNUpYeT B 3aMKHYTOM KOHTYpe, a
Takxe B Cryyae XnaKocTen ¢ HA3KON
KOPPO3MOHHOM aKTUBHOCTBIO Hambornee
BbIrOA4HbIM C 9KOHOMUYECKOM TOYUKN
3peHus SBMSETCA peLleHne, B KOTOPOM
TpybuyaTble HarpeBaTenbHble 3NIEMEHTbI
Nnp1BapuUBaOTCS HEMOCPEACTBEHHO K CTEHKE
Eeaepayapa.

CINN UCNONb3YTCA TpybyaTbie
HarpeBaTesibHble 31EMEHTbI BbICOKOrO
Ka4yecTBa U C XOPOLUEN 3MEKTPUYECKON
n3onsiumen, To Cpok crnyxbbl Takoro
peLLeHns COCTaBUT HECKOIbKO NeT,

YTO CpaBHMMO C OCTallbHbIMK ABYyMsi
peLleHnsIM1, OOHAKO MPU CYLLECTBEHHO
bonee HM3KMX 3aTpaTax.

OTO OCHOBHOE peLleHne, KOTopoe
NPUMEHSIETCA AN HarpeeaTernen B 3TOM
kaTarnore.

KOoHTaKTbl

www.ultimheat.com

j Cat23-2-2-35



http://www.ultimheat.com

TexHU4yeckasa nHpopmauma

e

D-2 MNpucoeanHeHne HarpeBaTenbHbIX 3/IEMEHTOB K pe3epByapy LUPKYNSLUOHHOIo

HarpeBaTens

[laHHOe coeanHeHne JOMKHO YAOBNETBOPATL PasnunyHbIM TpeboBaHUSM, BKITHOYas creayoLme:

- ObecneymBaTb XOPOLLYI rePMETUYHOCTb.

- BelaepxuBaTtb TemMnepaTypy XWMOKOCTH.

- BoigepxuBaTb TemnepaTtypy Ha NOBEPXHOCTU HarpeBaTeNnbHOro anemMeHTa.

- ObecneymBaTb MeEXaHU4ECKOE KpenneHue.

- OBecneynBaTb KOPPO3NOHHYHO CTOMKOCTb.

- BoigepxuBaTb yaapHble Harpyskv u Bubpaumm, BO3HMKaLLme BO BpeMsi TPAHCTIOPTUPOBKM 1 B NMpoLIecce KCnyaTauuu.

I'IpMI'IOVIHbIM cnnasom

HEBO3MOXHO BbIABUTb Ha 3Tarne U3rotoBneHuns.

Mo 3TMM NpMYMHaM B HalleM NMpoLecce U3roToBIIeHUs1 UCNONb3yeTCA AyroBas CBapka BoNb(paMOBbIM 3/1IEKTPOAOM B MHEPTHOM rase.

KauectBO
Koppo3uoHHas
Tun FepmeTUy4HOCTL Temnepartypa MexaHW4ecKoro 3
CTOMKOCTb
KpenneHus
XopoLuas npv yCrnoBumn OTCYTCTBUS MEXaHUYECKNX
Mavika onosom HanpskeHun unu subpaumn. Manka Ha Makc. 120°C  |OT nnoxoro Ao cpeaHero| Mnoxas
HepXxaBetoLLen CTanuy 3aTpyaHeHa.
JnokcugHoe kneesoe | Xopoluas npu YCroBUM OTCYTCTBUS MEXaHUYECKMX
A P puy 1 orey Makc. 80°C Mnoxoe Xopowuas
coenHeHve HanpsikeHui unu Bubpaumu.
o Xopoluasi, 0f4HaKo CyLLecTBYeT ONacHOCTb
Manka megHbIM o
o6pa3oBaHusi BNOCNEACTBUM YTEYEK, KOTOPbIE Makc. 300°C [MpeBocxogHoe CpepaHsisa
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D-3 [lepxaTenu Tpyb6oOK HarpeBaTefbHbIX 3NIEMEHTOB

B 3aBucKmMocTy oT hopMmel, kKoTopas Gbina npuaaHa HarpeBaTenbHbIM 3fIeMeHTaM, OHU ABNATCA Goree NN MeHee YCTOMYMBLIMU K AENCTBUID
BMOpaLMI, BO3HUKAOLLMX NPU NPOXOXKAEHWUM XnakocTu. Ecnm Takne BUGpauum SBNSOTCA 3HAYMTENbHBIMU, TO OHU MOTYT ObITb UCTOYHUKOM
HexenaTesibHOro LWyMa 1 paHo UK No3aHO NPUBECTU K 06pa3oBaHuIo YCTaNoOCTHbLIX TPELLMH B CBAPHOM LUBE, KOTOPLIM TpyOKa HarpeBaTesnbHOro
anemMeHTa KpenuTcs k pesepsyapy. 1o aToi npuynHe TpebyeTcs Ucnonb3oBaTh AepxaTenu, Uin peLeTkn, BUL KOTOPbIX 3aBUCKUT OT KOHdUrypauum
Harpesatensi. OHM TakKe NMO3BOMSAT HAAEXKHO YAEePXKMBATb SNIEMEHTHI, KOTOPbIE NOABEPralTCs 3HAYNTENBHBIM MEXaHUYECKUM HaMPSBKEHUSAM Npur

nepeBo3Kke HaseMHbIM TPaHCMNOPTOM B HEKOTOPbLIX CTpaHax.

Tun Oco6GeHHOCTHU

MpeumyliecTsa

HepocraTtku

L=y . PeweTtka Tnna
«Lwanbda»

- NeweBusHa.
- [eweBas ocHacTKa U UHCTPYMEHTBI.

- 3HaunTenbHOE NaJeHne gaBneHus.
- MoxeT cmeLatbest BAoNb TpyOoK n
BbI3bIBaTb BUGpaLUK.

- MoxeT ncnonb3oBaThbCs TOMBLKO B
HarpeBaTerbHbIX 3fIEMEHTax C OOHON
netnen nsrmnoda.

- He moxeT BbITb ycTaHOBMNEHa
WK CHATa Nocne npuBapuBaHus
HarpeBaTernbHbIX 3NIEMEHTOB K
pe3epByapy.

PeweTtka Tnna
«BUIKa»

- Xopowas dukcaums Ha Tpybkax.
- Huskoe nageHvie naBneHus.

- MoxeT ycTaHaBnmBaTbCsi Ha Tpyoku
nocne npusapvBaHuns TpydyaTbix
HarpeBaTeribHbIX ANEMEHTOB K (hnaHLy.
- CbemHas 1 ¢ BO3MOXHOCTbIO
nepecTaHoOBKY.

- MpurogHa Anst yCTaHOBKW Ha
HarpeBaTernbHble 3NeMEHTbI BCEX TUMOB,
BKIHOYas CnuparbHble.

- OoporocTosilias ocHacTka.
- ns ogHoro y3na mMoxet
noHagobuTbcsa 6onee ogHom
peLleTku.

BokoBoWn cTepxeHb

- MNageHve gaBneHnst OTCYTCTBYET.
- XopolLlee LeHTpUpoBaHue cnupanu
BHYTPU pe3epByapa.

- [eweBusHa.

- ,D,OCTyI'IHO TONbKO AnNA cnupanbHbIX
prﬁanbIX HarpeBaTesibHbIX
ANEeMeHTOB.

KOoHTaKTbl www.ultimheat.com

] Cat23-2-2-37


http://www.ultimheat.com

TexHU4yeckasa nHpopmauma

e

D-4 PaccTosiHne mexay HarpeBaTesfibHbIMU 3NIeMEHTaM1 U MeTanJIn4eCKMMnN CTeHKaMum
pe3epByapa unu Tpyobl
B Haluen KOHCTPYKLMM pacCTostHUE MeXay HarpeBaTernbHbIM 3NIEMEHTOM U CTEHKOM TpyBOku nnu pesepByapa Bcerga npesbilaeT 5 MM, YTobbl

UCKMIOYNTb Nepedady Tenna Ha CTeHKY pesepByapa 3a CHET TENONPOBOAHOCTY UMW U3NyYeHusl. B 3Tom criyyae BCS MOLLHOCTb HarpeBaTesbHbIX
3rIeMEHTOB TPATUTCS Ha HarpeB XUOKOCTY.
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E — kapmaHblI TepMmonapbl U ycTaHOBKa TensnoBoro Boikntoyvartens (TCO)
E-1 BapmnaHTbl KOHCTPYKLUU KapMaHOB TepMonaphbl

B HarpeBaTtensix kapmaH Tepmonapbl NpU3BaH 3aWuUTUTb TeMNepaTypHbIA A4aT4nK, TEPMONATPOH MW TENSIOBOW BbIKMNOYaTESNb OT XUAKOCTH,
Temneparypa KoTopol uamepsietcs. Kpome Toro, Takoi kapmMaH fomkeH o6ecneqnBaTb repMeTUYHOCTb, KOPPO3UOHHYIO CTOMKOCTb, CMOCOBHOCTH
BblepPXKMBaThb AaBMeHVe, a Takke XOpOoLUYHO Tennonepeaady Mexay XUAKOCTbI0 U YyBCTBUTENbHLIM ANEMEHTOM TemnepaTypHOro Aatynka 6es
yBeNnMYeHns BpeMeHu oTknvka. Ero pacnonoxeHue 4pessbivaiHO BaXHO AS151 BbINONHEHUS HAAEXHBIX 3MEPEHUIA, COOTBETCTBYHOLLUMX €ro (hYHKLMN B
HarpeBartene.

DyHKUMNA PeweHue
ObecneyeHne repMeTU4HOCTH [yroBas cBapka BonbpamMoBbIM 3EKTPOAOM B MHEPTHOM rase Ans npyMBapvBaHus K donaHLy v K TopLy
MckntoyeHne kopposnm OTcyTCTBME 3a30pOB, KOHUYECKUIA TPYBUATBIN KOXYX C YMEHbLUEHHOW ANVHOW CBApHOrO LUBa
CnocobHOCTb BblAEPKMBaATb AaBrneHne AfanTupoBaHHasi TOMNWMHA CTEHKM, KOHUYECKUIA TPyBUaTbI KOXYX
OGecneyeHre xopoLuen Tennonepenaym ToHKas cTeHka TpyOku, Manblii 3a30p Mexay AaT4MKOM 1 TpybOKoW, TennonpoBodHasi nacTta.
OnTMM3aums BpeMEHN OTKNMKa Manas macca u onTMMM3NpPOBaHHOE pacnonoXeHne
N3mepeHne npaBunbHOM TemMneparypbl ToHKas cTeHka TpyOku, Manbli 3a30p Mexay AaT4MKoM 1 TpybOKkoW, TennonpoBodHas nacrta.

E-2 CpaBHeHMe MaTepuanoB, KOTOpble MOTYT UCNOJIb30BaTbLCS A4Sl U3rOTOBNIEHUSI KAPMAHOB
TepMonapbl HarpeBaTens

B HalLen KOHCTPYKLMM pacCTosiHUe MeXIy HarpeBaTenbHbIM 3MEMEHTOM U CTEHKAMU pe3epByapa BCerga npeBbiaeT 5 MM, YToObl MCKIOUYNTL
nepenadvy Tenna Ha CTEHKY pe3epByapa 3a CYET TEeMnnonpoBOAHOCTM UM U3nyYeHusl. B 3ToM cnyyae BCS MOLLHOCTb, pa3B/vBaeMasi HarpeBaTernbHbIMY
3reMeHTamu, NONIHOCTLIO TPATUTCS Ha HarpeB XKUOKOCTY.

CraHpapTHOe
Tenno- MaKcUMarnbHoe YoenbHas
Martepuman NpPOBOAHOCTb BHYTpeHHee TennoeMKocTb KommeHTapum
(BT/(Mm-K)) OaBreHue B TpyOke (Dx/(r-°C))
(6ap)
- Mpw oguHaKkoBoOW TOMLWMHE CTEHOK MEeAHbIN
KapmaH Tepmonapbl nepeaaeT Tensno B
26 pa3 bbicTpee, YeM aHanorMYHbIN KapMaH
TepMonapbl U3 HepXaBetoLLen cTanu.
6x4,4=110 - MNpwn paBHOM Macce yaenbHas TENI0EMKOCTb
8x6=100 MEAU 1 HepXxaBetoLLen cTanun npubnusutensHo
Yucras meab 386 10x8 =80 0,38 oguHakoBa. TUM maTtepuanam Tpebyetcs
12x9,6 =80 OOVHaKOBOE KONMUYeCTBO 3HEprum Ans
12x10 =60 M3MEHEHNs CBOEN Temneparypbl.
- YTo6bI BbIAEPKATL AaBMNEHNE, XapaKTepHoe
ANs TakMx pesepByapoB, pEKOMeEHAYeTCs
ncrnonb3oBaTh Ansa Tpybok agnametpom 10 Mm
TOSMNLLMHY CTEHOK 1 MM.
- MNpw paBHoI TonLMHe Tpy6Ka 13
HepxaBetoLlen ctanu NpubnuanTensHoO B
2,5 pasa npoyHee MefHou Tpybku. Mpu
npubnnanTENbLHO OAMHAKOBOW CNOCOGHOCTM
BblEPXXMBaTb AaBMEHNE CTEHKa TPyOKU 13
6x4,4 =248 HepkaBetoLLen cTanm MoXeT GbiTh B ABa pa3a
Hepxaseioulas 8x6=240 TOHbLLE, YeM Yy TpyOKkM U3 Meau, Npu 3ToM
ctanb 304 nnun 15 8x7=120 0,51 ’ ’
316 10x 8 =192 CKOpOCTb Tensnonepeaayv n Tenrnosas UHepLUs
10x 9 = 100 TaKKe yMeHbLLATCA B ABa pasa.
- Mpwn paBHOM Macce yaenbHas TENI0EMKOCTb
MEAM 1 HepXaBetoLLen cTanun npubnmnsntensHo
oAviHakoBa. OTMM mMaTepuanam Tpebyercs
OVHAKOBOE KONMMYEeCTBO 3HEpruv Ans
N3MEHEeHNs CBOel TemnepaTypbl.
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E-3 3 BapmaHTa 3agenku KOHLOB TPyOoK

KoHunueckuin 3aBanbLOBaHHbIA KOHEL

Mnocknii CNnLWEHHbIN KOHeL,

MpuBapHas KpbiLLKa

3aBanbLOBaHHbIN
KOHeL, Tpy6Ku

WHEpTHOM rase
CBapuBaloT NuLLb
HebomnbLLIOW y4acTok B
BEpLUMHE KOHYCa.

ObITb 3alymMLieHa
CBapOY4HbIM ra3oM Ha
BpPEMSI BbINOMHEHNSA
AaHHOW onepaumn.

n3MepeHHoe Ha KapMmaHe

- Ons HepxxaBetoLen ctanm

Tepmonapbl 12 x 11 mm:
- Ons meau:
3,2 MMa.

304L: >10 Mla.

. Koppo3uoHHas Cnoco6HocTb
PeweHune CBapHo# woB = KommeHTapumn
CTOMKOCTb BblAepXuBaTb AaBreHue
[aHHoe pelueHne aBnseTcs
MakcvumanbHas Hambonee BbIrOAHbLIM C TOYKW 3peHUst
. o YCTOMYMBOCTb K YpE3MEPHO | CrocobHOCTU BblAepXuBaTh AaBleHVe,
[lyrosow cBapkom
BOMNbCPPAMOBLIM BHyTpeHHsAs cTopoHa BbICOKOMY AABIIEHNIO. npu 3TOM pUcK obpasoBaHNs yTeyek
. CBapHOro LWBa MOXET PaspyLiatollee fasnenve, CYLLECTBEHHO CHWKEH, NOCKOMNbKY
KoHuuyeckun ANeKTpoAoMm B

CBapHOW LLIOB BbINOMHSETCS BCETO B
opHou Touke. OgHako Anst npuaaHus
KOHM4YecKol hopmbl TpebyeTcs
cneuuansHoe obopyaoBaHue.
OTO NpeanoYTUTENBLHOE peLLeHne,
KOTOpOE NpUMEHSIeTCS Ans
HarpeBarTernel B 3TOM KaTtarore.

[yrosow cBapkon

W3-3a BbINONHAEMOro

BblAepXXnBaTb AaBreHne

Cnoco6HocTb

XoTs JaHHOe pelleHne sBnseTcs

KONnbLEBOW LLIOB, N3-3a
Yyero Bo3pacTaeT puck
yTeuex.

BpPEMSI BbINOHEHNSA
AaHHOW onepaumn.

n3MepeHHoe Ha KapmMaHe

- Oins HepxxaBetoLen ctanm

Tepmonapbl 12 x 11 mm:
- Ons meau:
3,2 MMMa.

304L: >10 Mla.

npeaBapuTenbHO cHmkaeTcst Ha 50% un HeyAOoBMNETBOPUTENbHBIM C TOYKM
BONb(pamMoBbIM . M
ANEKTPOOM B pacnnoLmBaHns Gonee. 3pEeHNs KOPPO3MOHHOM CTOMKOCTU U
Mnockun MHEPTHOM rase HEBO3MOXHO PaspyLatollee faBneHve, CMOCOBHOCTU BblAepXXMBaTh AaBneHue,
CNNIOLWEeHHbIN BINOAHAIOT AMMHHbIA obecneynTb 3aWwnTy M3MepeHHoe Ha kapmaHe ero Hanboree 4acTo Ucnonb3yT
KOHeL, LLIOB. 13-33 4Ero CBapHOIo LWBa U3HYTPU Tepmonapbl 12 x 11 MM: Opyrve npou3BoauTeni, NOCKOSbKY
’ TpyObl, 3aLINTHBIN ra3 - Ons megu: OHO He TpebyeT cneuunansHoro
BO3pacTaeT puck
TeveK He NPOHUKaEeT Mexay 1,6 Mla. o6opynoBaHusi Anst BanbLIOBKM
y ' OBYMsi CIIOSIMU. - Ins HepxxaBetoLwen ctanm (o6xmma).
304L: 3,6 MMa.
Ecnu ucnonbayetcs Kpbillka
TOnNLWUHOM Gonee 2 MM, TO [aHHoe pelleHue aBnsieTcs
. o CMOCOBHOCTL BblAEPXKMBATH YOOBINETBOPUTENBHBIM C TOUKU
[yroBow cBapkom . .
ype3mepHoe aBrneHve 3pEeHUST KOPPO3MOHHOW CTONKOCTU U
BOJIb(HPaMOBLIM BHyTpeHHsIst cTopoHa
CpaBHUMa C peLleHneM C CMOCOBHOCTU BblAEPXKMBaTL OABIEHME,
3MNeKTpoaoM B CBaApPHOIO LLUBA MOXET
3aBarbLOBaHHbLIM KOHLIOM. 1 €ro 4acTo UCMonb3yoT Apyrue
MpuBapHas WHEPTHOM rase ObITb 3almLEeHa
. Paspywatoulee naBneHve, NPOW3BOANTENM, MOCKOIbKY OHO He
KpbILKa BbIMOMHSAOT ANVHHbIA CBapOYHbIM rasom Ha

TpebyeT cneunanbHOro o6opyaoBaHNUst
ansi BanbLoBku (06xuma). OgHako
€ro CTOMMOCTb BhbILLE B CBSI3N C
HeOobX04MMOCTbI0 MEXaHNYECKOM
06paboTKn KpbILLKA.
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TexHU4yeckasa nHpopmauma

E-4 Bpems oTKNUKa TemnepaTypHOro AaTymka B 3aBUCUMOCTU OT KOHCTPYKLMM KapMaHa
Tepmonapbl, HOpManbHble YCIOBUA 3KCcnnyaTauum
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B = MegHbIi KapMaH C TennonpoBOAHOM NacTomn

BapuaHTa kapmaHa.

Bpems oTknuka npu pocTte TemnepaTypbl CO CKOPOCTbIo 6°C/MUH
A = MefHbI kapmaH 6e3 TennonpoBoaHON NacTbl

C = kapmaH 13 HepxasetoLLel cTanv 6e3 TennonpoBoAHOM NacThbl

D = kapmaH 13 HepXaBeloLLiel CTanu ¢ TENIONPOBOAHON NacTow

E = aTanoHHbIi AaTyuk, norpyxeHHbIn B Boay 6e3 kapmaHa. Tennosow
apend namensietcs ot 1,5 o 4°C B 3aBMCUMOCTY OT BbIGpPaHHOroO

BpeMsi oTKNMKa Npu yMeHbLUeHUU TemnepaTypbl CO CKOPOCTbIO
0,25°C/MmuH

A = MefHblIli kKapmaH 6e3 TennonpoBOAHON NacTbl

B = mMefgHbI KapMaH C TeNNONpPOBOAHOW NacTon

C = kapmaH 13 HepxxaBeloLen ctany 6e3 TenoNnpoBOAHOM NaCThI

D = kapmaH 13 HepxaBeloLLen cTanm ¢ TeNonpoOBOAHON NacTown

E = aTanoHHbI gat4unk, norpyxxeHHbIn B Bogy 6e3 kapmana. Tennosow
apevid namensetcs ot 0,5 go 1°C B 3aBUCUMOCTM OT BbIGpaHHOIo
BapuaHTa KapMaHa.

[nuHa kapmaHa Tepmonapbl 100 MM, BHYTPEHHUI AnaMeTp TpyOku 6 MM, BHYTpb YCTaHOBINEH TEPMOMETpP conpoTtusneHust Pt100 aunametrpom 5 mm.
TonwwmHa cTeHkun Tpyoku coctasnseT 1 Mm B criydae meam n 0,5 MM B criyyae HepxkasetoLlen ctanu. KapmaHbl TepmMonape! pacnonoXeHbl psaaom
B OOQHOM M TOM >Xe NoToke BoAbl. B AaHHOM kaTanore npegnodTeHve otaaeTcs kapmaHam Tepmonapbl n3 Hepxxasetowern ctany 304L nnm 316L, ¢
3a30pOM M3MepuTenbHOro anemeHTa B 0,5 MM 1 KOHTakTHOW TENMONPOBOAHON NacToW.

E-5 PelwwweHusn And MOHTaXa TenymoBOro BbiKn4vaTtend
Kak npaBuno, pyHKLMe TEMNOBOrO BbIKMYaTENs SABNSAETCS 3alumMTa yCTPONCTBa OT paboThl BCYXyto, a Takke obecnedeHne 6e30nacHOCTM B criyyae

oTKa3a ApYrux 3alyUTHbIX YCTPOICTB.

OfHOW 13 BaXKHEMLLINX XapaKTEPUCTUK TENSOBbLIX NPefoXpaHUTeNen ABNSeTCs MakcumarbHas TeMnepartypa, KOTOpY OHU MOTYT BblAEpXKUBaTb

nocne cpabarbiBaHus. Bonbluoii 3a6poc No Temnepatype nocrne cpadaTbiBaH1st MOXKET MPUBECTY K NMOBPEXAEHWIO MEXaHV3Ma NpeaoXpaHUTens 1
BbI3BaTb MOBTOPHOE 3aMblKaHUE AIIEKTPUYECKON LIEMN.
OHW Takke OoMKHbI cpabaTbiBaTb GbICTPO, A0 TOTO KaK KOpMyc pe3epByapa AOCTUTHET TeMMepaTypbl, NPX KOTOPOW BO3HWKAET ONacHOCTb
CaMOBO3ropaHus HaXoASALLMXCS NOBNM30CTN MaTepuarnos.
PacronoxeHune TenmnosbIX BbIKMOYaTENeN, X BpeMs OTKNMKa, 3a6poc no Temnepatype cpabaTbiBaHUsA SABMAOTCS BaXHbIMU NapameTpami
6esonacHocTU. OBbIYHO 3TV NapaMeTpbl PErynMPYOT OMbITHBIM MyTEM.

YCTaHOBIEHHBIN B XONOAHON 30HE
TpybuyaToro HarpeBaTensi
1: TennoBon BbIKNOYaTENb
2: CUIUKOHOBAS N30MALUS
3: cTeHka Tpy6yaToro
HarpeBaTesibHOro anemMeHTa
4: kepamunyeckas U3onsauus
5: pasbem TpyGyaToro
HarpeBaTesibHOro anemMeHTa

Tun OnucaHue Mpeumywectsa HepocTtatkun
. - ewesunsHa.
TennoBoW BeIKMO4aTenb,
- eweswnsHa. - Mpremnemoe Bpems

- MNpuemnemoe Bpems
OTKMUKa B cnyyae
Me[fieHHOro pocTa

Temneparypbl.

- Moxert ycTtaHaBnueaTtbCs
BO BCe TpyGyaTble
HarpeBaTenbHble SrIEMEHTbI
pesepsyapa.

OTKMMKa B crny4ae
MeaJIeHHOro pocTa
Temneparypsbl.

- MoxeTt
yCTaHaBnMBaTbCs
BO BCe TpybuaTble
HarpeBaTernbHble
ANEeMEHThI
pesepByapa.

TennoBon BbIKMOYaTENb BHYTPU
cnewumnanbHoro kapmaHa.
1: TennoBon BbIKNOYaTeNb
2: CUNMKOHOBbIN Yexon
3MEeKTPOU30nALMU
3: CTeHKa kapMaHa
4: TepmoycaovHas BTyrnka
5: npoTMBOM3HOCHas BTYrKa

- BbicTpoe Bpemsi oTknuka.
- 3ameHsemocCTb.

- PacnonoxeHve psgom ¢
30HOW HarpeBa TpybyaTbix
HarpeBaTenbHbIX 3NEMEHTOB
No3BONsieT perynmposatb
BpeMmsi OTKnuka u usberatb
nocreayoLLero neperpesa.
370 pelleHmne, KoTopoe Mbl
pekoMeHayeMm MCnonb3oBaThb A
HarpeBaTenen B 3TOM KaTanore.

- TpebyeT ycTaHOBKU
[OMOMHNTENBHOTO
KapmaHa ans
KaQoro TennoBoro
BbIKMOYaTENs.

- bonee Bbicokas
CTOUMOCTb.

KOoHTaKTbl
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E-6 YcnoBusa paboTbl BCyxylo, 3aBUCMMOCTb BpeMeHU cpabaTbiBaHUA TENSIOBOro
BbIK/HO4YaTeNs OT PacCTOAHUA OT KapMaHa TepMonapbl 40 Tpyb64yaToro HarpeBaTenbHOro
anemeHTa, ansa 5 Br/cm? n 10 Bt/cm?.

YcnoBust paboTbl BCyXylo XxapaKTepusyloTcs Ype3Bbl4aiHO ObICTPLIM POCTOM TeMmnepaTypbl TPy64aTbiX HarpeBaTeNbHbIX SIIEMEHTOB, NPUMEPHO
400°C 3a MVUHYTY Onsi HarpeBaTerbHbIX aneMeHToB 10 BT/cm?. Mpu Takmx yCroBUsiX BPEMS OTKMMKA YPE3BbIYANHO BaXHO, YTOObI HE AOMYCTUTL
BO3pacTaHusi TemnepaTtypbl HarpeBaTerbHbIX arnemMeHToB cBbile 800°C (npmubnuanTensHo npy 840°C HauMHaeTcs pa3pyLUeHWE) Unu OCTUMKEHNS
NMOBEPXHOCTLIO pesepByapa MakcMmarnbHoW TemnepaTtypbl Tennounsonaumm (06ei4Ho 150°C). Mockonbky 06HapyXeHe NponsBoamTCs B
COOTBETCTBUU C yKa3aHHbIMU KPUTEPUSIMU, pacCTOsIHUE MeXAy KapMaHOM TepMonapbl TEMMOBOro BbIkMoYaTens u Tpybkor TpybyaToro
HarpeBaTenbHOro AneMeHTa AOMKHO ObITb Kak MOXHO MeHbLUE, Takke HEOOXOAMMO YNyULLUTb TENSONPOBOAHOCTL, HANPUMEP YMEHbLLUNB TOMLLMHY
cTeHkn Ao 5/10 mm B cnyyae Tpybok kapmaHOB TepMonapbl U3 HepXaBetoLLen cTanu. YTobbl Bocnonb3oBaTbCs MpenmyLLecTBamMmu TENIOBOW
KOHBEKLIMW, BaXXHO Pa3mMecTuTb KapMaH TepMonapbl BEpTUKanbHO Hag TpybyaTbiM HarpeBaTenbHbIM 3eMEHTOM.

MakcumanbHbI 3abpoc no TeMnepatype, AONYCTUMbIN AN pa3MblkaHUs TEMMOBOro Bbikntodatens npu 122°C, coctasnsiet 175°C, nockornbky
nnaeneHne BHyTPEHHEN N30MALMM TEMOBOrO BbIKITOYATENS MOXET MPUBECTU K ANIEKTPUHECKOMY KOHTaKTy MexXay ABYMs MPOBOAHUKAMM U
BO30OHOBMNEHUIO HarpeBa.

MakcvumanbHasi Temnepatypa NpoBOAKM TEMMOBOrO BbIKMOYaTenNs He AormkHa npesbiwaTtb 200°C (M3onaums u3 hTopUpoBaHHOTO 3TUNEHA-
nponuneHa), NocKosbKy NniasrieHne U3onsLmmn NpoBoaa MOXET NMPUBECTM K SMEKTPUYECKOMY KOHTaKTY MeXay ABYMs MPOBOAHWKaMU U
BO30OHOBMNEHUIO HarpeBa.

Bpewmsi otknuka 6onee 2 MuHyT npu 10 BT/cM? unu 4 MuHyT npu 5 BT/cM? BbI3bIBAaET POCT TeMMepaTypbl BEPXHeN CTeHku pesepByapa go 150°C
(McnbiTaHus NpoBOAWMNKCHL NPV TeMnepaTtype okpyxatoen cpedbl B 25°C). OnmcaHHbIe HXe NCMbITaHWs NPU3BaHbl ONPeaenuTb Npeaens!
pacnonoXeHus.

OnucaHue ucnbIiTaHUA

McnblTaHnsi NpOBOAUNMCH ANt KapMaHa TepMonapbl M3 HEPXXaBEIOLLEN CTanu ¢ BHYTPEHHUM AMamMeTpoM ] E—
9 MM U TOMLMHOM cTeHkn 0,5 MM, KOTOpbIV pacrnonarancs Hag eaUHUYHBIM HarpeBaTenbHbIM ANEMEHTOM £ I .
C yOernbHo MOBEPXHOCTHOW MOLLHOCTbI0 5 BT/cM? unu 10 BT/cm? Ha nepeMeHHoM paccTosiHum D. —————§

M3mepeHHoe Bpemsi — 3T0 BpeMmsi, kKoTopoe TpebyeTcst Ansi cpabatbiBaHNs TEMNOBOIO BbIKMOYaTENs, o -
OTTepMOKKanMbpoBaHHoro Ha 122°C, nocne nogayn HanpshkKeHUst Ha CONPOTUBIEHNE. -
TennoBoW BbIKINOYATENb OCHALLEH 3M1EKTPUYECKON M3onsiumen B (hopmMe CUMMKOHOBOO Yexra, CriocobHoro
BblAepXu1BaTb Temnepatypy cbile 220°C. TemnepaTypa TENSIOBOTO BbIKIOYaTENS M3MEPSIETCA
TepMonapoW, yCTaHOBMEHHON BHYTPY CUIMMKOHOBOTO Yexna.

5 Bt/cm?

Temnepatypa 3a6poc no
Ha NOBEPXHOCTU Temnepatype
Tpy6uaToro Tennosoro KommeHTapum
HarpeBaTenbHOro BbIKNOYaTens nocne
anemeHTa cpabaTbiBaHus

KapmaHn Bpems cpabaTbiBaHuA

D (mm) Marepuan (MUHYTBI:CEKYHADI)

- ﬂpmeMﬂemoe BpeMA OTKInKa.
- Ype3aBblyaiHO HW3KUI Neperpes NoBepXHOCTU TpyG4aToro
HarpeBaTeflbHOro afemMeHTa.
- Temnepatypa neperpesa TENOBOro BbIKNOYaTENs BLIXOAUT 3a
AonyctuMmble npenensbl.
- TeMﬂepaTypa NpOBOAOB BbIXOAUT 3@ A0NYyCTUMble Npeaenbl.

Ss304

- Mpuemnemoe Bpems OTKNMKa.
- UpesBbluaiiHo HU3KWii Neperpes NoBEpXHOCTU TpyGuaToro
HarpeBaTenbHOro aNemMeHTa.
- TeMﬂepaTypa neperpesa TeNnnOBOro BblKN4YaTensa BbIXOAUT 3a
AonyctumMble npenenbl.
- TeMﬂepaTypa NPOBOAOB BbIXOAUT 3a A0NYyCTUMbIE Npeaernbl.

- Mpuemnemoe Bpems oTkNMKa.
- UpeaBblyaliHO HW3KUIN NeperpeB NoBepXHOCTH TpyGyaToro
HarpeBaTesibHOro afemMeHTa.
- TeMﬂepaTypa neperpesa TenJ0BOro BbIKIOYaTens BbIXOAUT 3a
Aonyctumble npefenbl.
- Mprvemnemas Temnepatypa NpoBOAOB.

S8304

- Mpuemnemoe Bpems oTKMMKa.
- MpuemneMmbli neperpes NOBEPXHOCTU TPYGHATOrO HarpeBaTernbHOro
anemeHTa.
- Temnepartypa neperpesa TENoBOro Bbiko4aTens B 06nactu
BEpXHEWN rpaHuLibl.
- Mpremnemas Temneparypa nNpoOBOAOB.

Cu

- Flpmemnemoe BpeMsa OTKIMKa.
- Upe3aBblyaliHO HU3KUI Neperpes NoBepXHOCTU TpyGyaToro
HarpeBaTeNbHOro afieMeHTa.
- Mpuemnemas Temnepatypa neperpesa TENMOBOrO BbIKMtoYaTeNs.
- Mpuemnemas Temnepatypa NpoOBOAOB.

SS304

- Mpuemnemoe Bpems oTKNMKa.
- Mpuemnemblit neperpes NOBEPXHOCTU TPYGHATOTO HarpeBaTernbHOro
arnemeHTa.
- Mpuemnemas Temnepatypa neperpesa TENMOBOIO BbIKMtoYaTeNs.
- Npuemnemasi TeMnepaTtypa NPOBOAOB.

- Mpuemnemoe Bpems OTKNMKa.
- Upe3aBblyaliHO HU3KUI Neperpes NoBepXHOCTH TpyGyaToro
HarpeBaTernbHOro SMeMeHTa.
- Mpuemnemas Temnepatypa neperpesa TENMOBOrO BbIKMoYaTeNs.
- Mpremnemas Temnepatypa NpoOBOAOB.

SS304

10

- Bpemsi oTknuka B 06nacTu BEpXHEN rpaHuLbl.
- Mpuemnemelit Neperpes NOBEPXHOCTU TPYGHATOrO HarpeBaTenbHOro
anemeHTa.
- I'Ipmemnemaﬂ Temneparypa neperpesa TensioBOro Bblkno4arens.
- Mpremnemas Temnepatypa NpoBOAOB.

Cu

B cBA3M € NOCTOAHHbLIM COBEPLLEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
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10 B1/cm?

Temnepatypa
Ha NoOBepPXHOCTN
Tpy64aToro
HarpeBaTenbHOro
anemMeHTa

3abpoc no Temnepatype
Tennoeoro
BbIKMOYarTens nocne
cpabaTtbiBaHUsi

Kapman Bpems cpabaTbiBaHus

D (mm) Martepuan (MUHYTbI:CEKYHAbI)

KommeHTapum

- Xopoluee BpeMsi OTKIvKa.
- Mpremnembliit Nneperpes NoBepxHOCTH TpyBuaToro
HarpeBaTenbHoOro aneMeHTa.
- Temnepatypa neperpesa TEMIOBOroO BbIKoYaTens
BbIXOZUT 3a OMYCTUMbIE NPeaernsbl.
- Temnepatypa NpoBOAOB BbIXOAUT 3@ AOMYCTUMbIE
npepensl.

- Mpuemnemoe Bpems OTKIMKA.
- MpremnembIit Nneperpes NoBepxHOCTH TpyBuaToro
HarpeBaTefibHOro anemMeHTa.
- TemnepaTtypa neperpesa TeNnoBOro BbIKMo4aTens
BbIXOAUT 3a AonyCTUMble npegenbl.
- Temnepatypa NpoOBOAOB BbIXOAUT 3a AOMNYCTUMbIE
npepensl.

- Bpems oTknuka B 06nacTu BepxXHen rpaHuLbl.
- Meperpes NOBEPXHOCTY TPy6YaATOro HarpeBaTensHoro
anemeHTa B 0611acTu BEPXHEN rpaHuLibl.
- Temnepatypa neperpesa TENMOBOrO BbIKNOYaTENs B
obrnacTv BepxHel rpaHuLibl.
- Mpuemnemas Temneparypa npoBOAOB.

- Bpems oTknuka B 06nactu BepxHei rpaHuLbl.
- Meperpes NOBEPXHOCTY TPyGYaATOro HarpeBaTensHoro
anemeHTa B 06MacTu BEpPXHEN rpaHuLbl.
- TeMnepaTypa neperpesa TeNsI0BOro BblKn4aTens
BbIXOAUT 3a AonyCcTuMble npeaenbl.
- TeMnepaTypa NpoBOAOB BbIXOAUT 3a A0NyCTUMbIE
npegenbl.

- Bpems oTknuka B o6nactu BepxHei rpaHuLbl.
- Meperpes NOBEPXHOCTY TPyGYATOrO HarpeBaTensHoro
anemeHTa B 061acTu BEpPXHEN rpaHuLbl.
- Temnepartypa neperpesa TENMOBOrO BblIKNoYaTens B
obrnacTv BepxHel rpaHuLibl.
- Mpuemnemas Temneparypa nNpoBOAOB.

- Bpems oTknuka B 06nactu BepxHei rpaHuLbl.
- MeperpeB NoBepXHOCTN TPyBYaTOro HarpeBaTensLHOro
arieMeHTa BHe [10MyCTUMbIX NPEAenoB.
- Temnepatypa neperpeBa TenmnoBOro BbIkNoYaTens B
obnacTv BepxHeii rpaHunLbl.
- Mpriemnemas Temnepatypa npoBOAOB.

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npe,a,BapMTeanoﬁ KOHCyNbTaUumn

- Bpems oTknuka B 06nacTv BepXHew rpaHuubl.
- MNeperpes nNoBepxHOCTH TpyBUaTOro HarpeBaTesibHoro
anemeHTa B 06nacTu BepXHem rpaHuLibl.
- Temnepartypa neperpesa TENMOBOrO BbIkNtoYaTens B
obnacTv BepxHelt rpaHuLibl.
- Mpuemnemas Temnepatypa NPoOBOAOB.

- Bpems oTknuka B 06nactu BepXHen rpaHuLbl.
- MeperpeB NoBepxHOCTK TPyBYaTOro HarpeBaTensHOro
arieMeHTa B 061acTy BepXHeil rpaHuLibl.
- Temnepatypa neperpeBa TennoBOro BblkIo4aTens B
obnacTv BepxHeii rpaHnLbl.
- Npriemnemas Temnepatypa npoBOAOB.

B cBA3M C NOCTOAHHbLIM COBEPLUEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXUN, ONNMCaHUA, XapPaKTEPUCTUKU, UCNO/Ib3YyEMbIE B AAHHbIX TEXHUYECKUX NAaCcNOopTaX, NnpeaHa3Ha4vYeHbl

BbiBogbl No pe3ynbratamMm UcnbiTaHUA

YMeHbLUEeHNE paccToAaHua oo pr6anoro HarpeBaTesibHOro arieMeHTa CHMXaeT BpeMsa OTKITMKA, OOQHAKO yBeriM4YMBaeT neperpes npeaoxpaHmnTtens
(TeI'IJ'IOBOFO BbIKJ'IIO"IaTeJ'IFI) 1 NMPOBOAOB. YBENNYeHne pacctosHns Mexay prﬁanblM HarpeBaTesibHbIM 3J1IEMEHTOM U TENJOBbIM BbIKIlO4aTenem
NO3BOJISAET TENSIOBOMY BbIKMNO4aTesNo U ero NnpoBoAKe O0CTaBaTbCA BHYTPU OOMYCTUMbIX NMpeaenoB neperpesa. BnusHne MaTtepuarna kKapMmaHa He
ocobo BENUKO, Nnpu 3TOM, Kak HU yauBUTENbHO, BpEMA OTKIIMKa ANnA MeQHOro kKapmMmaHa HeMHOro 6ornbLue, Yem BpeMA OTKNuKa And kapmaHa n3
HepXxaBeloLLel cTanu, BEPosiTHO, NoTOMY 4TO MeaHbIV KapMaH 6bICTpee pacceunBaeT nosiy4eHHoe 4yepes 6OKOBy}0 NOBEPXHOCTb TEMMO MO BCEN
nnowaan. B nepesom I'IpVI6]'II/I)KeHI/II/I MOXHO CYMTaTb, YTO paccTosHUe OT 5 Ao 10 mm sABnsieTcA npuemMrieMblM, XOTA U AOIMKHO ObITb YTO4YHEHO B
X0[e MCMbITaHWUN ANsi OKOHYaTENbHON KOHCbMpraLWIM.
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E-7 Pe3ynbrathl UCNbITaHUM B YCNOBUSIX paboTbl BCYXYH0, NPOBeAEHHbIX ANSA HarpesaTeneun
C TennoBbIM NpeaoxpaHUTenemMm u 6e3 Hero

Bes TennoBoro Bbikno4aTens

VcnbiTaHne npoBoamnock Ans paboTbl BCyxyto 6e3 TenmnoBoro BeIKIoHaTErNs, B CAMbIX KPUTUYECKUX YCIIOBUSIX, NPU YAENbHOW NOBEPXHOCTHOWN
MOLLIHOCTM TpyGUaToro HarpeBaTensHoro anemenTa B 10 BT/cM? 1 Npu OTKMIOYEHHbIX OCTanbHbIX CUCTEMaX 3aluThl; ObINIo NoKa3aHo, YTo
Temnepartypa NoBepXHOCTUN HarpeBaTesbHbIX areMeHToB MoxeT focTndb 1000°C MeHee Yem 3a 2 MuHyThl 30 CekyHA, a CTEHKa pe3epByapa MOXET
nporpeTbes go 550°C 3a 5 MuHYT. HarpeB OTKMHOYaEeTCs TONbLKO NpY NeperopaHnm HUTU CONpoTMBIIEHNS TPyBYaToro HarpeBaTeslbHOro anemMeHTa.
Bpems oTknuka n TemnepaTypa NnoBepxXHOCTU NPeACTaBnsioT OO0 NepeMeHHbIe BENMUYMHBI, KOTOPbIE 3aBUCAT OT BHYTPEHHEW KOHUrypaumum
pesepByapa, ero obbema, obLue MOLHOCTY U KonuyecTsa TpybuaTbix HarpeBaTemnbHbIX ANIEMEHTOB.

Bes TennoBoro BbIknoyaTens HarpeB OyaeT npekpalleH, TONbKO KOr4a HarpeBaTenbHasi HUTb CONPOTUBIIEHUS pacniaBUTCA M3-3a Neperpesa unm
Korja Npou3oaeT yTeyka Toka, KoTopas BbI30BET cpabaTbiBaHue BbIKIOYaTENS KOPOTKOro 3aMblkaHus Ha 3emnto (GFCI).
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McnblTaHnsa NpoBOAMNVCL AN HarpeBaTenbHOro AneMeHTa AN XUAKoCTh anameTpom 125 mm, ¢ 3 TpybyaTbiMu HarpeBaTenbHbIMU 3aNeMeHTamu,
Kaxabl MOLLHOCTbIO 1 KBT, yAenbHOM NoBEPXHOCTHOW MOLLHOCTLIO 5 BT/cM?, ¢ TENNonsonaumen 3 BCNneHEHHOro By TaaneH-HUTPUNBHOTO Kaydyka v
MBX TonwwuHomn 20 MM 1 C antoOMUHUPOBAHHOM 060M04KON.

B 3Tux ycnoBusix BCeHeHHbIN MaTepuarn M3onsu1MM BOCNiaMeHANICs MeHee YeM 3a 3 MUHYThbI.

1. TemnepaTtypa Ha NOBEPXHOCTU TPyB4aTOro HarpeBaTenbLHOro arieMeHTa

2. Temneparypa NoOBEPXHOCTU CTEHKU pe3epByapa U3 HepKaBetoLLen cTanm (pacronoXeHne cBepxy)

3. Temneparypa NOBEPXHOCTW Hapy>XHOW CTOPOHbI TEMNOM30NSALNN

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn
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McnbiTaHya NpoBoAMNUCH ANS HAarpeBaTeNbHOro afieMeHTa AN XUAKOCTU AvameTpoM 125 MM, ¢ 3 TpybyaTbiMy HarpeBaTeNbHbIMIU ANeMeHTamu,
KaXabl MOLLHOCTbIO 2 KBT, yaenbHon NoBEPXHOCTHOW MoLLHOCTbIO 10 BT/cM?, ¢ Tennousonsumen na BCneHeHHoro byTaameH-HUTPUNBHOMO Kayyyka 1
MBX TonwwmHon 20 MM 1 C antoMUHUPOBAHHOM 060M04KOMN.

B aTux ycnoBusix BCNeHeHHbIW MaTepuarn U3onsAu1MmM BOCNIIaMeHAsNICA MeHee YeM 3a 3 MUHYThI.

1. Temnepatypa Ha NOBEPXHOCTU TPyB4aTOro HarpeBaTENbHOIO ArEMeHTa

2. Temneparypa NOBEPXHOCTU CTEHKWN pe3epByapa U3 HepXXaBetoLLen cTanm (pacronoxXeHne cBepxy)

3. TemnepaTtypa NOBEPXHOCTU HAPY>XHOW CTOPOHbI TEMMON30NALIMN

Catza 2 2.4 watimhoatcon |
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TexHU4yeckasa nHpopmauma

C TennoBbIM BbiKntovyaTenem

[Mpu NnpoBeaeHUN UCNbITaHUIA B aHANOMMYHbIX YCMOBUSAX, HO C TENJIOBLIM BbIKItoYaTenem, Obifio NokasaHo, YTO MakcMMarbHasi Temnepartypa 3aBucuT
NPENMYLLECTBEHHO OT €ro MOMOXEHUS OTHOCUTENBHO TPyBuaTbix HarpeBaTenbHbIX ANIEMEHTOB, 3aTeM OT MECTa MOHTaXa M NiLLb B MEHbLUEN
CcTeneHn — OT TemnepaTtypbl PyHKLUMOHUPpoBaHMs Tf. TennoBon BbiknoYaTenb A0IMKEH ObiTb B COCTOSHUN BbiAEPXKMBaTb B TEYEHNE ANTUTENBHOIO
BpeMeHu 1 6e3 noxHoro cpabatbiBaHWs TEMNeEPaTypy XUAKOCTW, MOCTYyNatoLLel B pe3epByap. TeMnepaTypa, KOTOpyto TennoBOW BbIKIoYaTENb
(TennoBon nNpefoxpaHuTenb) MOXET ANUTENbHO NOAAEPXKMBATL, ONpeaensieTcs napaMmeTpom paboyer Temnepatypbl Th, KOTOpbIV 3agaeTcs B ero
n1cTe AaHHbIX. B cnyyae TennoBoro npefoxpaHuTens ¢ HoMuMHanbHol Temnepatypoi Tf 122°C pnaHHoe 3HadeHue cocTtaensieT 94°C. 310 3HayYeHne
Th 661110 BbIGPAHO, MOCKOMNbKY OHO MPEBbILLIAET HOPManbHY paboyyto TeMnepaTypy BogoHarpeBaTens, a HOMUHanbHas yctaBka cpabaTbiBaHust
BbILLE MOPOroBbIX 3HAYEHUIA APYTNX 3ALUUTHBIX YCTPONCTB.

Bpewms oTknuka n gocturaemas Temneparypa NoBepXHOCTU 3aBUCAT OT BHYTPEHHEN KOHpurypaLuum pesepByapa, ero oobema, ero Tension3onsuum,
a Takxke oT obLuUe MOLHOCTM U KonnyecTBa Tpyb4aTbix HarpeBaTenbHbIX 3NeMEHTOB. TakMM 06pa3om, onvcaHHble aTTeCcTauMoHHbIE UCTbITaHUS
[OOJDKHBI MPOBOAUTLCS ANS KoM KOH(Urypaumm.

OnuncaHHble HUXE UCTbITaHUS! MPOBOAMMUCE C YCTAHOBIIEHHBIM TEMMOBbLIM NPeAoXpaHUTeNnieM co crieqyrowmmm napametpamu: Tf = 122°C un

Th =94°C.

OTOT TEennoBow NpegoxpaHuTEnb YCTaHOBMEH B KAPMaH U3 HepxxaBsetoLwern ctany gnameTpom 10 MM v TonwuHow cTeHkun 0,5 MM, pacnonoXeHHbIn
Ha paccTosiHMM 3—4 MM MO BepPTMKaNu OT BEPXHEro HarpeBaTeNbHOro 3fieMeHTa.
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VcnbITaHma NpoBOAMNUCH ANIS HAarpeBaTeNbHOro afieMeHTa AN1S XXUAKOCTU AvameTpoM 125 MM, ¢ 3 TpybyaTbiMy HarpeBaTenbHbIMU 3aNEMEHTaMu,
KaX bl MOLLHOCTbIO 2 KBT, yaenbHoN NoBEPXHOCTHOW MOLLHOCTLIO 5 BT/cM?, ¢ TeNnonsonaumen u3 BCneHEHHOro By TaaneH-HUTPUNBHOTO Kaydyka v
MBX TonwwmHor 20 MM 1 C antoMMHMPOBaHHON 060MOYKON. TenmnoBow BbikMoYaTens ¢ ycTaBkon 122°C

1. Temnepatypa Ha NOBEPXHOCTU TPpyB4aTOro HarpeBaTENbHOIO areMeHTa

2. TemnepaTtypa NOBEPXHOCTU CTEHKM pe3epByapa U3 Hep)KaBeroLLEeN cTanu (pacnonoxeHne CBepxy)

3. Temneparypa NOBEPXHOCTU HaPY>XHOW CTOPOHbI TEMNOM30NSALNA

TennoBow BbIKMO4aTeNb OTKIIOYAET NUTaHWE Yepes 25 MUHYT.

TemnepaTtypa CTEHKM U3 HepxxaBetoLen ctany He npesbiwaet 320°C.

BcneHeHHbI MaTepuran He BOCNIaMeHsieTcs.
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McnblTaHa NpoBOAMNVCHL AN HAarpeBaTenbHOIO ANeMeHTa AN XUAKoCT anameTpom 125 mm, ¢ 3 Tpyb4yaTbiMu HarpeBaTenbHbIMU aNeMeHTamu,
KaXabl MOLLHOCTbIO 2 KBT, yaenbHon NoBEPXHOCTHOW MoLLHOCTbI0 10 BT/cM?, ¢ Tennousonsumen na BCneHeHHoro byTaanmeH-HUTPUNBHOMO Kayyyka 1
MBX TonwwmHon 20 MM 1 C antoMMHMPOBaHHON 060MOYKON. TenmnoBow BbikMoYaTens ¢ yctaBkon 122°C

1. Temnepatypa Ha NOBEPXHOCTM TPyBYaTOro HarpeBaTenbHOro anemMeHTa

2. TemnepaTtypa NOBEPXHOCTU CTEHKM pe3epByapa U3 HepKaBeHoLLEN CTann (pacnonoxeHne CBepXy)

3. TemnepaTypa NOBEPXHOCTW HapY>HOWN CTOPOHbI TEMNON30NALMUMN

TennoBou BbIKMNOYaTENb OTKMIOYAET NUTaHue Yyepe3 169 MuHyT.

TemnepaTtypa CTEHKU U3 HepaBetoLlen ctanu He npesbiwaet 400°C.

BcneHeHHbIN MaTepuan He BocMiaMeHsieTcs.

KOoHTaKTbl
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F— TepMOCTaTbl NTOBEPXHOCTHOIN0O MOHTAaXa

F-1 PewweHnsa Nno MOHTaXy TepMoOCTaTOB MNOBEPXHOCTHOINO MOHTaXa

B HarpeBatensx 4acTo UCMOnb3yTCA ANCKOBbIE TEPMOCTaThl, KOTOPble 0OEeCNeYMBaloT 3aluUTy OT BbICOKOW TEMMEPAaTypbl XUAKOCTU, NPOXOASLLEN
Yyepes HarpeBaTenb. AT TePMOCTaThbl YCTaHaBNMBAKOTCS Ha HApPYXXHYH CTEHKY, U CNOCO6 MX MOHTaXa MMEET OrpoMHOe 3HaveHue ansi obecneyeHus
Hagnexaiiero n 6bICTPOro n3mepeHnst Temnepartypsbi.

BbiOpaHHbIi cnocob MOHTaXa AOMKeH COOTBETCTBOBATL TPEOOBaHUSIM MO TENNONPOBOAHOCTH, 0b6ecneynBaTh XOPOLLMIA KOHTAKT C MOBEPXHOCTbLIO 1
He gonyckaTb pasBUTUS ranbBaHUYECKOW KOPPO3UN.

Mockonbky nnockas TopLeBasi TOBEPXHOCTb TepMOCTaTa M3MepsieT TeMnepaTypy, Conpukacasicb Co CTEHKON pe3epByapa, BaxHO obecneuntb
ahbdhekTNBHYIO Tennonepeaayy, No 3TOM NPUYMHE PEKOMEHAYETCS UCMONb30BaTh TENONPOBOAHYIO MACTy.

Kak npaBuno, TepmocTaT NOBEPXHOCTHOTO MOHTaxa crieqyeT yCTaHaBMnMBaTh Ha BEPXHIOK CTOPOHY pe3epByapa, B MecTe, rAe OTCYyTCTBYEeT pUcK

cKkannmBaHusa Bo3gyxa.

Tun

OnucaHue

MNpenmywiectsa

HepocTtaTtku

TepmocTaT ¢ NIIOCKUM
KPOHLLTENHOM,
KPenuTCS LUNUibKamu,
NpUBapPEeHHbIMU K
NMOBEPXHOCTU TOHYEYHOMN
CBapKOW.

Camoe pgeleBoe peweHue

- BO3MOXEH MOHTaX Ha LUNUHAPUYEckme
NOBEPXHOCTU, OAHAKO TEPMUYECKUIA KOHTAKT
obecneynBaeTcs TONMbKO NO OAHOM SINHUK.

- B npouecce “3rotoBrieHust TpyaHo
NPOBEPUTL NPOYHOCTL MASHOTO COEAUHEHNS
LWnunbku. B cnyyae oTpbiBa WNUIbKKU
TepMmocTar Gorblue He CMOXET U3MEPSATh
Temneparypy.

- BO3MOXEH MOHTaX Ha LUNUHApUYeckme
MOBEPXHOCTU, OAHAKO TEPMUYECKMIA KOHTaKT
obecneynBaeTcs TONMbKO NO OAHON NIMHUW.

TepmocTaT ¢ NNOCKUM
KPOHLLTENHOM,
BABUraembIM Nof,
npvBapeHHbIN
NPUXBaTOYHbIM

LIBOM KPOHLUTENH M3
HepXxaBeloLen cTanu.

- MpocTas u 6eicTpas
cbopka.
- JeweBusHa.

- CNoXHO Mnn HEBO3MOXHO
MCMNonb30BaTb Ha HEeMNMoOCKUX
NMOBEPXHOCTSIX.

- TepMoCTaT MOXET BbICKOINb3HYTb U3
KPOHLLUTENHa.

TepmocTart ¢
KPOHLUTENHOM C
yBEMUYEHHON YaLLKOM,
KOTOpbIV NpYXUMaeTcsi
K NOBEPXHOCTH

OBYMSI BUHTaMK,
yCTaHOBMEHHbIMW

Ha NpuBapeHHbIN

K pesepByapy
NPUXBaTOYHbLIM

LIBOM KPOHLUTENH M3
HepXxaBeloLewn cTanu.

4-TOYeYHbIV NPUXBATOYHbIN
CBapHOM LUOB Ans KpenneHus

K TOPLIEBOW KpBbILLKE U3
HepXaBetoLlen ctanm
obecne4ynBaeT 6e30MacHOCTb
npwv ceapke. [1Ba NPUXUMHbIX
BVHTa Ha dnaHue TepmocTaTa
rapaHTVpyoT XOPOLLNIA
TEPMUYECKUIA KOHTAKT, KOTOPbIV
OCTaeTCsi MOCTOSIHHBIM
6Gnarogapst rM6KOCTU KPOHLUTENHA
Tepmocrara.

OTO NpeanoYTUTENbHOE
peLlueHve, KOTOpoe NpUMeHsieTcs
[Onsi HarpeBaTenei B 3ToM
Kartanore.

- Bo3amoXkeH MOHTax Ha
LUNMHAPUYECKE NOBEPXHOCTM, OOQHAKO
TEPMUYECKUIA KOHTAKT obecneunBaeTcs
TOMNBbKO NO OAHON NUHWUK. YTOObI
YRyYLWnTb TEPMUYECKUIA KOHTAKT,

Mbl PEKOMEHAYEM U3roTaBnuBaTh
LUTaMMNOBaHWEM NIOCKYO NOBEPXHOCTb
B MECTe MOHTaxa TepMocTara.

TepmocTar ¢ KpOHLUTENHOM

C YBENUYEHHOW YaLUKOW,
HageT Ha MeAHYI0 YaLlKy,
NPUBaPEHHYIO K MOBEPXHOCTU
[yroBoWi CBapKkomn
BOMbPaMOBbLIM AMEKTPOAOM
B MHEPTHOM rase, U

KpenuTcsa AByMS BUHTamu Ha
npuBapeHHbIN K pesepByapy
NPUXBaTOYHbIM LUBOM
KPOHLUTEVH 13 HepxaBetoLLen
cTanmu.

- BeicTpoe Bpems oTknuka Ha
M3MeEHEeHVe Temneparypbl.

- MoxeT ncnonb3oBaTbes Kak
CpeACTBO 3aLuThl OT paboThbl
BCYXYI0, €CINN pacCTosiHne
[0 NoBepxHOCTU TpybBuaToro
HarpeBaTefibHOro anemMeHTa
cocTaBnsiet He 6onee 5 mm.

- [oBonbHO AoporocTosiiiee peLleHne.

- CnocobHOCTb BbiAEpXUBaTh AaBrneHne
YMEHbLLEHa, NOCKOMNbKY MeaHast

cTeHka gedopmupyeTcs bbicTpee, Yem
pesepByap.

TepmocTat 6e3
KPOHLUTENHA, BHYTPY
3anofiHeHHON
3MOKCUAHOW CMOrIon
LEenbHOTSHYTON MeAHOM
Yaluku, npuBapeHHomn
[OyroBown cBapKown
BOMbPamMoBbIM
3MNeKTPoAoM B
VHEPTHOM rase K CTeHKe
pe3epByapa.

- Camoe 6bIcTpoe BpeMmsi OTKIMKa
Ha U3MeHeHVe TemnepaTypsbl.

- BogoHenpoHuuaemocTb,
BKI1H04As UCMOSTHEHWE C PYYHbIM
cbpocom.

- MoxeT ncronb3oBaTbCcst Kak
CpeacTBo 3aLmThl OT paboTbl
BCYXY0, €CIM PacCTosiHWE

[0 NoBEepPXHOCTM TpyByaToro
HarpeBaTenbHOro afieMeHTa
cocTaenseTt He 6onee 5 mMm.

- [loBOMNbHO AOPOrocTosiLiee peLleHue.

- Cnoco6HoCTb BbigepXuBaTh AaBrieHne
yMeHblLUEeHa, MOCKOSbKY MeaHas

cTeHka gedopmMupyeTcs GbicTpee, Yem
pesepsyap.

- TepmocTaT Hemnb3s CHATb UK
3aMeHUTb.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
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F-2 PewueHns no repmeTrsauum AUCKOBbIX TEPMOCTaTOB

B HarpeBaTtenax AUCKOBble TepMOCTaTbl yCTaHaBNMBAKOT Ha HAPYXHYK CTEHKY, rAe OHU MOryT KOHTaKTMpOBaTb C KOHOEHCAaTOM. Mx coegnHeHus
TaKxKe MoryTt TpeGOBaTb 3almnTbl OT cnyqaﬂHoro KOHTaKTa, 0cobeHHO B MoAensix ¢ Py4HbIM C6pOCOM.
MonapgaHue Boapbl B KOpnyc AnUcKa TepMoCTaTta MOXET BbI3BaTb oGpasosaHme Harapa u, BO3MOXXHO, BOCMNJiaMeHeHre nNnacTUKoOBOro Kopnyca.

Twvn OnucaHue Mpeumyliectsa HepocTtaTtku
- OTcyTCTBYET 3almTa OT Cry4anHoro
KOHTaKTa.
- OpobpeHo ANs UCNonb3oBaHWs Co
cTeneHblo 3arpsisHeHns 2 ans 250 B
Be3 zawmTel. | Camoe gelleBoe peLleHune. («OBbIYHO MMEKOT MECTO TOMNbKO
HenpoBoAsLMe 3arpssHeHns. NHorga
MOXET OXMAATbCS BpeMeHHas!
NPOBOAMMOCTb, Bbl3BaHHas!
KOHAeHcaumen Bnarny).
- OTCyTCTBYET 3aluMTa OT CIrly4anHoro
KOHTaKTa.
\ il - OpobpeHo Ans Mcnonb3oBaHWs
OnokcnaHble CO CTerneHbto 3arpsi3HeHns 2 ansi
YMAOTHEHMSA 250 B (06bI4HO MMEIOT MECTO TOMNLKO
g W BOKpyr kremm | - Xopoluas 3alumTa oT NPOHUKHOBEHWUS BOAbI
L I'F o HenpoBoasLme 3arpssHeHns. NHorga
1 obxaron BHYTPb TepMocTaTa.
yactn MOXET OXMAATbCS BpeMeHHast
. KpOHLLTElHA. NpPOBOAMMOCTb, Bbl3BaHHas
| i KOHAeHcaumewn Bnaru).
- HepoctynHo B Mogensx ¢ py4HbIM
cbpocom.
, - YMepeHHas CTOUMOCTb.
) 3anuska - Xopoluas 3awmrta oT KoHAeHcauun v kanens
H I - - HepoctynHo Ha TepmocTaTax
1 | 3MnoKcuaHoW | BoAbl. - .
i ] 2 - C KPOHLUTENHOM C YBEMUYEHHON
I H CMOroMn. - Xopoluas 3almrta oT Crny4aiHOro KoHTakTa. -
i H YalLlKon.
H H
H H
" v - Xopoluas 3almTa oT KoHAeHcauun v kanenb
I%" oy BOAbI. - JelweBne, yem 3anveka
e EAaonn = " "
L= —ye | 4_ MHorocrioiiHoe - XopoLuas 3awura oT Cry4anHOro KoHTaKkTa. 3MOKCUAHOW CMOIOW.
E-J fff/-’f e dopmosative - JocTynHo Ha TepmocTaTax 6e3 KpoHLUTEeNHa, - HegocTtynHo B TepmocTaTtax ¢
f 4.5 C MIOCKMM KPOHLUTENHOM U C KPOHLUTENHOM C PYYHbIM COpPOCOM.
Ll — = ~ ~
YBENUYEHHOMN YaLLKOW.
3anuBka
; . - CpeaHssi CTOMMOCTb.
§ anokcmaHon | - Xopoluas 3aliuta oT KoHAeHcauun v kanenb
1 N HepocTynHo Ha AMCKOBbBIX
1 cMorol ¢ BOAbI. o
| . TepMocTaTax C KPOHLUTENHOM C
I PYYHbBIM - Xopoluas 3almTa oT crny4aiHOro KoHTakTa. o _
| YBENUYEHHOM YaLLKOW.
H cbpocom
U
- OKOHOMWYECKN BbIrOAHOE pelueHne. - Xopolas | - Yexon MOXeT CMeCTUTLCS BO BpeMst
J ™ 3aLmTa OT KoHAEeHcaLmu. nepemeLLeHVsa Unn aKcnnyaTauum n
I 1 T, MpocToi - Xopoluas 3awuta oT Cry4anHoro KoHTaKkTa. yTpaTuTh 3PPEKTUBHOCTb.
A8 ) CHNMKOHOBIIA - Takke MOXeT MCNoNb30BaTbCA B MOAENsX C - He pekomeHnayeTcs ans 3awmtsl o1
iJ i_ Hexon pYy4YHbIM CBPOCOM. Kanenb BOAbl.
] - JlocTynHo AnsA TepMocTaToB € NobbIMK - Heobxoanmo cobniogatb anametp
- - MOAENSAMMN KPOHLLTEAHOB. Kabens.
- JeweBusHa.
- Xopoluas 3almTa oT KOHAEeHCcaLuu.
- OyeHb xopoLlas 3aLuTa oT Cry4YanHoro
KOHTaKTa, HEBO3MOXHO CHSITb YeXOr BO BPeMS
CunKoHOBLI ”‘_T_pe""e”'le””” unn skenyaraunm. - He pexomeHpgyeTcs ons 3awmtbl oT
oxon oo - Takxe Mg)KeT Mcnonb3oBaTbCA B Mogensx ¢ Kanernb BoabI.
GTONOPHEIM PYy4HbLIM COPOCOM. - Heobxoaumo cobniogats auameTp
KombLoM. - [locTynHO ANSt AUCKOBBIX TEPMOCTaTOB C xabens
NNOCKUMW KPOHLUTENHAMM UMW C KPOHLUTEHaMMN
C yBEMUYEHHON YaLLKOMN.
MpeanoyTuTenbHOE peLleHre, KoTopoe
NpUMeHsieTcs Ans HarpeBaTernen B 3ToM
KaTanore.

KOoHTaKTbl
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F-3 BpeMiI OTKJIUKa Ha POCT TeMnepaTypbl XNAKOCTU B 3aBUCUMOCTU OT BapuaHTa
NOBEPXHOCTHOIo MOHTA>Xa TepMocTaTa

al il
1 .- -

1. IOBEPXHOCTHbIN MOHTaX No 2. [NoBEepPXHOCTHBIN MOHTaX Ha 3. NoBepXHOCTHbIN MOHTaX Ha 4. [ToBEpPXHOCTHbIN MOHTaX Ha

KacarenbHon NIIOCKOM y4acTke MEHYI0 YaLlKy YBENUYEHHYIO MEeHYIO YaLLKy

Mpu HopmarnbHbIX pabovnx ycnoBmsax Temnepatypa XuakocTu, Npoxoasiuen Yepes HarpeBaTternb, OCTaeTCs CTabUINbHOW, MOCKOMbKY
KOHTPONUpyeTcs TepMoCcTaToM. Takune 3almUTHbIE YCTPOMCTBA, Kak TEPMOOrpaHUYnNTENK, He OOMKHbI cpabaTbiBaTb. YTOOLI HANTW ONTUManbHoe
MOMNOXeHWe 1 BapuaHT MOHTaXa TePMOOrPaHUYMTENS], BaXKHO U3MEPUTL ero BpeMs OTKNVKa B Criyvae neperpesa.

C 3TO1 Uenbio Mbl MPOBENY ABE CEpUN UCTbITaHUIA B Pa3HbIX YCIOBUSX paboTbl, COOTBETCTBYHOLLMX ABYM BO3MOXHBIM HEUCNPABHOCTSAM.
HauanbHble ycnosus Anst Bcex UCMbITaHWiA:

Temnepatypa Bogbl coctaensiet 50°C, yctaBka TepmocTtaTa coctasnset 70°C, TepmocTaTt pacnosfioXkeH B BEPXHEN YacTu pe3epByapa, KOTOPbIN
CMOHTUPOBAH rOPU30HTambHO.

- MNepBas cepus ucnblTaHN COOTBETCTBYET MEANEHHOMY POCTY TeMmnepaTtypbl o ckopocTbio B 0,4°C 1 0,6°C B MUHYTY, YTO MOXET COOTBETCTBOBATL
OTKa3y rMaBHON CUCTEMbI YMPaBeHNst TeMnepaTypbl ANS HarpeBaTeNbHbIX 3NEMEHTOB MOLLHOCTLIO 6 KB 1 9 kB, rae )unakocTb LMpKYNvpyeT B
KOHTYpe BMeCTMMOCTbIO 125 n. [laHHble UCMbITaHNS MPOBOAUITUCE C MOMOLLbIO 3-CKOPOCTHOIO LIMPKYNALMOHHOIO Hacoca, KOTOPbI BOCNPOU3BOAMI
paboTy pasnuyHbIX HacocoB. MOXHO OTMETUTb, YTO BPEMSI OTKIIMKA YBENUYMBAETCS C POCTOM PacxoAa BOAbl, MOCKOSbKY BHYTPEHHSS KOHBEKLMS

B BOAE BHYTPU HarpeBaTenbHOro afNeMeHTa yMEHbLIAETCs C YBENUYEHMEM CKOPOCTU. OTO BaXHbIN NapameTp, KOTOPbIi HEOBXOAMMO Y4NThLIBaTL
npuv paspabotke yctponcTea. Obpatnte BHUMaHUE: TeopeTnyeckoe BpeMsi, Heobxogumoe onsa pocta Temnepatypbl oT 50° go 70°C coctaBnsier

50 muHYT npu ckopocTtu pocta 0,4°C B MuHYTY 1 33 MuHYTbI 20 cekyHA npu ckopoctu pocta 0,6°C/MUH.

- Bropas cepus ucnblTaHuii COOTBETCTBYET ObICTPOMY pOCTy TemnepaTtypbl co ckopocTblo 20°C 1 30°C B MUHYTY, YTO COOTBETCTBYET POCTY
TemnepaTtypbl BOAbl B HarpeBaTenbHOM 3fieMeHTe MOLLHOCTbI0 6 KBT 1 9 kBT ¢ anametrpom 125 mm x 310 MM 1 BHyTpeHHUM obbemom 3,5 n B
cryyae pe3Kkoro npekpaLLeHus nogayu XuakocTy.

Bpems otknuka gnsa ckopoctu pocta temnepartypbi 0,4°C/MuH n 0,6°C/MuH npu pacxoae Boabl 20 n/MuH

°C/MuH Ne 1 Ne 2 Ne 3 Ne 4
0,40 3 MuHyTbI 50 cekyHA 5 muHyT 10 cekyHa 3 MuHyTbI 40 cekyHa 3 MuHyTbI 30 cekyHa
0,60 4 MUHYTBI 5 MuHyT 20 cekyHa 3 MUHYTbI 50 cekyHa 3 MuHyTbI 30 cekyHa

Bpems otknuka onsa ckopoctu pocta temnepartypbi 0,4°C/MuH n 0,6°C/MuH npu pacxoge Boabl 30 n/mMuH

°C/MuH Ne 1 Ne 2 Ne 3 Ne 4
0,40 14 mMuHyT 30 cekyHA 15 muHyT 30 cekyHA 8 MuHyT 20 cekyHA 7 muHyT 50 cekyHp
0,60 12 MnHYT 20 cekyHa 13 MuHYT 40 cekyHO 9 MUHyYT 40 cekyHa 9 MuHYT 10 cekyHa

Bpems otknuka gnsa ckopoctu pocrta temnepartypbi 0,4°C/mMuH n 0,6°C/MuH npu pacxoge Bogbl 40 n/muH

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn

°C/mMuH 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 cekyHp,
0,60 30 muHyT 40 cekyHA 32 mMuHyTbl 20 cekyHA 26 MnHYT 30 cekyHA 22 MUHyTbI 20 cekyHA
Bpems otknuka ansa ckopoctu pocta temnepartypbl 20°C/MuH u 30°C/MUH, KOTOPbLIN NPOUCXOAUT B CrlyYae NONIHOro NpeKpalweHusi nogavm
XUAKoCTU
°C/mMuH 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 cekyHAbl 1 MUHYTa 22 cekyHabl 54 cekyHApl 51 cekyHaa

Catzs 2.2 45 watimhoatcon |
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F-4 Bpems oTKNMKa Ha UI3MeHeHue TemnepaTypbl Npu paboTe BCyXyto B 3aBUCUMOCTHU OT
BapuaHTa NOBEepPXHOCTHOro MOHTa)Xa TepmocTara

B HekoTOpbIX KOHMUIypaLMaX ANCKOBbIA TEPMOCTAT, YCTAHOBMEHHbIN HA CTEHKY, MOXET 0BHapyxuTk paboTy BCyXyto, Mpexae Yem nponsonaer nopya
Tpyb4aToro HarpeBaTenbHOro ANeMeHTa 1 OMacHbIVi NeperpeB CTEHOK HarpesaTtensl. bbiny NpoBeAeHb! UCMbITaHUS Pa3HbIX PELLEHNA MO MOHTaXY.
Havnbonee BaxHbIM NapaMeTpoM SBMSETCS pacCTosiHWE Mexay YyBCTBUTENbHOWM YacTbio TepMocTaTa (Yallka) U Hapy>XHOW CTEeHKoW TpybyaToro
HarpeBaTtenbHoro anemeHta. KoHCTpykums, obecneymsatoLlas HeNOCPEACTBEHHbIM TEPMUYECKUI KOHTAKT, KOHEYHO, OTMYaeTcst bonee BbICTPbIM
OTKIMKOM, HO TaKyto KOH(UrypaLmio HEBO3MOXHO peanun3oBaThb, NOCKOMbKY OHa TpebyeT COnpuKOCHOBEHWSA Mexay Tpyb4yaTeiM HarpeBaTenbHbIM
3MeMEHTOM U CTEHKOW pe3epByapa. o 3Tol npuyMHe Mbl pa3paboTanu peLleHne ¢ yBENNMYEHHOW MEAHON Yallkou, koTopasi obecrneymBaeT
HenocpeaCTBEHHbIN TEPMUYECKUIA KOHTaKT Mexay HarpeBaTenbHbIM aNMeMEeHTOM 1 TEPMOCTAaTOM, OAHOBPEMEHHO COXpPaHsis AOCTaTOYHOE PAacCTOsiHWE

[l0 CTEHKW pe3epByapa.

TemnepaTtypy NOBEpPXHOCTU pe3epByapa criedyeT BbloupaTb C y4eTOM TUNa TEPMUYECKON U30MNSLNM, KOTOpasi MOXET UCMOSb30BaThCS C AAHHbLIM
pe3epByapoMm, a Takke Hanmuna noGrnmsocTy ropiounx MaTepuarnos.
MbI pewmnu, yto 800°C — makcMmanbHasi JonycTumas TemnepaTypa Ha NoBepXHOCTU TpybyaToro HarpeBaTenbHoro anemeHTa, 150°C —

MakcumanbHasi JonycTuMasi Temrnepartypa CTeHKU pesepByapa.

Kak npaBmno, ato 3Ha4YeHns He NPEeBbLILLAIOTCS, €CMNN BPEMS OTKITIOHEHUS YCTaHOBKM 13-3a paboThl BCyXylo COCTaBNSAET MeHee 2 MUHYT.

OnuncaHHble HUXe MCMbITaHNS MPOBOAWIMMNCL B CaMblX HEGNaronpuATHBLIX YCIIOBUSIX C MCMONb30BaHWEM Tpyb4yaToro HarpeBaTenbHOro aneMeHTa
C yOernbHoii MOBEPXHOCTHOW MOLLHOCTbI0 10 BT/cM?2 TepMocTaThl pacnonoXeHbl BEPTUKANbHO Had STUM HarpeBaTellbHbIM 3reMEHTOM. YcTaBka
ANCKOBbIX TEPMOCTATOB BblbpaHa HeobblvHOW Ans BogoHarpesaTeneii: 90°C

Bpems cpabatbl-
BaHuA

Tun

TEMMEPATYPA
NOBEPXHOCTH
TPYBYATOIO HA-
FPEBATENBHOIO
ANEMEHTA

TEMNEPATYPA
HA BHYTPEHHEW
NOBEPXHOCTH B
MECTE YCTAHOB-

KN AUCKOBOro

TEPMOCTATA

3ABPOC
no TEMNEPATYPE
TPYBUYATOIO HA-
FPEBATENIbHOIO
ANEMEHTA

3AEPOC MO BHY-
TPEHHEW TEMNE-
PATYPE HA
MECTE YCTAHOB-
K1
AUCKOBOro
TEPMOCTATA

KommeHTapum

1:34

&>
=

Mnockuii KPOHLITENH

YBenu4eHHas yallka Ha
NrocKon NOBEPXHOCTU

1:34

YBenuyeHHas megHas
valuka

687

700

137

160

695

705

162

CpefHuii pe3ynbtaT ansi Bcex
napameTpos

176

OnTumanbHoe BpeMsa OTKIUKa,
noYTK B TpM pasa bbicTpee, Yem Ans
Opyrux pelleHuii, obecneynsaet
MUHMManbHbIN
neperpes HarpeesaTtesribHOro
aneMeHTa.
3abpoc TepmocTarta nocre ero
cpabaTbiBaHus No3BonsieT
npogomkatb ero paboty. [laHHoe
peLleHre MOXHO MCMosb30BaTh
KaK CPeACTBO 3aLnTbl OT paboThl
BCYXYl0, OOHAKO ero TexHuyeckas
peanusauus 3aTpyaHeHa.

167

707

[laHHOEe peLueHne HECKOMbKO
orpaHu4uBaerT neperpes
TepmocTaTta nocrie cpabarbiBaHus,
NMocKonbKy MeaHas
Yalluka paccevBaeT Temnno

MockonbKy YyBCTBUTENbHAS YacTb
TepmocTaTta HaxoaMTCs Ha PacCTOsIHUK
OT CTEHKM pe3epByapa, JaHHOe
peLleHne MOXHO peanunsosaTb be3
COMPUKOCHOBEHUS Mexay TpybuaTbim
HarpeBaTenbHbIM 3NEMEHTOM U
CTeHKol pe3epByapa. OgHako n3-3a
HenocpeacTBEHHOMO TEPMUYECKOTO
KOHTaKTa ¢ Tpyb4aTbiM HarpeBaTenbHbIM
3MeMEeHTOM TepMOCTaT MOXHO
NPUMEHSATL TOMNbKO ANS 0BHapyXeHns
paboTbl BCyXyto, MOCKOMbKY BO BpEMSI
HopMarbHon paboTbl TepMocTaT
onpenenset TemMnepartypy Bogbl
C UCKaXEHNSMMU, BbI3BaHHbIMMN
TemnepaTtypovi MoBepXHOCTN TpybyaToro
HarpeBaTenbHOro anemeHTa. [JaHHbINn
cnyyan npeacraensiet cobon
TEXHWYECKOE pelleHre ¢ Hanbornee
GbICTPbIM BPEMEHEM OTKNMKa B cryvae
paboTbl BCYXYHO.

www.ultimheat.com
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PaccTtosinne mMexay CTeHKoM pe3epByapa B meCTe YCTaAaHOBKU TepMocTaTta n pr6‘~IaTbIM HarpeBaTeJsibHbIM 3JIeMEeHTOM:

o
|':D;'

Mnockui KPOHLITENH

(=) |

Py

YBenuyeHHas vallka Ha
NIOCKON NOBEPXHOCTM

)

lMnockas MmegHas BCTaBka

2:12

821

A

.0

Hawlka

e

YBenuyeHHasa megHasi

2:18

794

150

821

183

10 mm
TemnepaTypa Temnepatypa 3a6poc no 3a6poc no BHy-
Bpewms NoBepXHOCTU Ha BHyTpeHHen Temneparype TPeHHeil Temne-
cpaba- Tpy6uartoro NoBEPXHOCTH B Tpy6uaToro paType Ha
Tun ThbiBa- HarpeBartesb- MecTe YCTaHOBKU HarpeBaTteslb- | MecTe yCTaHOBKU KommenTapum
HUA HOro AUCKOBOrO Tep- HOro Auckosoro
anemeHTa mocTara anemMeHTa Tepmocrara
[onyctumble peaynsrarhl,
OQHaKO camasa gonras
Tennonepega4a ns-3a
MroXoro KoHTaKkTa mMexay
[ I 2:00 791 139 791 148 CTEHKOW N TepMOCTaToM,

BCNEACTBUE Yero
yBENMYNBaETCS BPEMS]
OTKMUKa 1 neperpes
(HaxogsATCs Ha BepxHei
rpaHuue)

HaumeHbLiee Bpems OTKNvKa
1 HaVMeHbLUWIA Neperpes.
OT0 TeXHUYECKoe peLleHne

ABNAETCA NpeanoYTUTENbHbIM

ana HarpeBaTenel?l n3 3100

KaTanora, NOCKOmNbKYy NO3BOMAET
0BHapyxu1BaTb Kak HEOObIYHbIN

POCT TeMmnepaTypbl BOAbI, Tak

1 paboTy BCyxyto (Npu yCrioBuu

Bbl6Opa NpaBUIbLHOrO MecTta
MOHTaxa).

3HaunTenbHbIN Neperpes
Tpy64aToro HarpeBaTenbHOro
anemMeHTa, Temneparypa
npesbiwaet 800°C.

825

180

Bonbluee Bpems oTknvka ns-

3a yBenm4yeHua pacctoaHna oo

CTEHKW, NOCKONbKY
yBennyeHHaa vallka

orpaHu4MBaeT oTpa)KeHune Tenna

CTEHKOWN.

OuyeHb xopoLuas
Tennonepegaya ymeHbLlaeT
Bpemsi cpabaTbiBaHus,
O[lHaKO BbI3bIBAET Neperpes
COMNPOTUBINEHUS U CTEHKM.

B cBA3M € NOCTOAHHbLIM COBEPLLEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl

Cat23-2-2-50

KoHTaKTbl

www.ultimheat.com

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTauumn


http://www.ultimheat.com

B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHWEM HaLllei MPOAYKLMUK, YEPTEHM, ONUCAHUA, XapaKTEPUCTUKKU, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npe,u,sapMTeanoif'l KOHCyANbTaUnmn

TexHU4yeckasa nHpopmauma

G— peweHnsa ansad HACTeHHOro MOHTaXxa HarpeBaTeneﬁ XKNOKOCTHU

3a ncknoveHmem HEKOTOPbIX MPOTOYHbIX YCTAHOBOK C pacrnonoXXeHnem HarpesaTtenen Ha BNyCKe U1 Ha BblMyCKe, KOTOPbIe 3aKpensieHbl npu
nomMoLiu rmgpaBnnyeckmnx COEQUHEHW, HarpesaTenu HeobXo4MMO BellaTh Ha CTeHbI BO U3bexaHue oﬁpaaoBava Ype3MepHbIX MeXaHN4YeCKnx

HanpsPKeHUN, KOTOPblE MOTYT BO3HMKaTb BO BPEMSI TPAHCMOPTUMPOBKM UK NMof, AENCTBUEM BECA YCTPOICTBA.

CyliecTByeT psig peLleHuit.

G-1 MoHTaXx Ha WNUNbLKU nnmn 6onTbl

Yeprex OcobeHHOCTH MpeunmywiecTsa HepocTtaTtku
- CnyyvariHoe 1
L HEKOHTpOMnMpyemoe
i - - fewweBo n 6e3onacHo POnpY:
i COMpoTUBEHNe
i - He npovicxoanT 3HauMTenbHOro Harpesa npu
N CBapvBaemoro usgenus.
ME @12mm | Wnuneka M8 | koHaeHcaTopHOWM npuBapke.
1 . - Wupokne gonyckn
f - MpocToii Nnpoxoa Yepes n3onauuio.
o MO3ULIMOHNPOBAHWS.
- [locTynHO Ansi BCeX AMamMeTpoB HarpesaTenen.
- lnpokne gonyckn
nepneHanKynspHOCTU.
- MpuBapuBaHue k kopnycy
pesepByapa Bbl3blBaeT
3HaYUTENbHbLIN Neperpes
L Smm 13-3a pasnn4yHON TOMNLWMHBI
; = T - Camblil ieLIeBbIn BapuaHT. cTeHok. BonbLas
Bont M8 - MpocToi npoxoa Yepes n3onaumio. OMNacHOCTb AanbHenLero
(L] Hex 13mr - [locTynHO Ansi BCex AMaMeTpoB HarpesaTtenen. pa3BUTUSE KOPPO3UN.

- Wupokne A0nycku
NO3MLUMOHNPOBAHUA.
- Wupokne A0nycKku
nepneHgnKynapHoOCTH.

G-2 TouyHO€e NO3ULMOHNPOBaHUE KPOHLUTEMHOB U BCMOMOraTesibHbIX NPUCNocoo6neHnmn

YTto6bl 06ecne4nTb TOHHOE no3nunoHuUpoBaHmMe BCcrnomMoraTesnibHbIX I'IpI/ICI'IOCO6J'IeHI/IIZ, Hanpumep KpOHLIJTeI7IHOB AnA HaCTeHHOro MOHTaXa, Ha
TepMmocTaTtax LUTaMMOBKOWN BbINOMHEHbI BbICTYNbl ANA NO3UMLUNOHUPOBAHUA. BcnomoratenbHble I'IpI/ICI'IOCOGJ'IeHVIH ABTOMATU4YeCKN LEHTPUPYOTCA No
NOCTOAHHbIM BbICTYMNaM, BbINOJIHEHHbIM FJ'Iy6OKOI7I BbITS>KKOW B Kopnyce pe3epByapa. B Takom cnyyae owmbka NOo3MUMOHNPOBAHUA OTCYTCTBYET.

1: oTBepcTUA ANA NO3ULIMOHMPOBaHMS BO BCIOMOraTesibHOM
npucnoco6neHuu.
2: BbICTYNbI, BbINOMTHEHHbIE BbITSXKKOW B CTEHKe pe3epByapa

KOoHTaKTbl
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G-2 MoHTaX Ha HOXKM

Yeprex

OcobeHHOCTU

MNpenmylwiectsa

HepocTtaTtku

-,

#5.2mm
(xz)

MwHMaTIOpHbIN
KpoHLWTenH M5

- OeweBo n 6e3onacHo

- He nponcxogut 3HauMTenbHOrO Harpeea npuv
KOHAEHCaTOpHOW npuBapke.

- [1BOVIHOW CBApPHOW LLIOB YBENMUYMBAET HAAEXHOCTb
KpenneHus.

-MpocTtoTa npoxoga mnsonsuum 4o 12 mm.

- KpenneHve BUHTaMu K HecyLLeln CTEHKE.

- OTNnYHasi TOYHOCTb NO3NLMOHMPOBAHUS Gnarogapsi
BbIMYKNOCTSIM B KOpMNyce pe3epByapa.

- OYyeHb HU3KWI YrMOBON A0MNYCK NO3ULIMOHNPOBAHWS.
- MNo3BonseT MOHTUPOBATb HOXKU (CM. HUXE).

- [locTynHo Ansi Bcex AnamMeTpoB HarpesaTenen.

370 peLleHne, KOTOPoOe pekoMeHayeTcst Ans
HarpeBaTenen B 9TOM KaTariore.

- OTcyTcTBYET
BO3MOXHOCTb YCTaHOBKM
ANSt N30NSLMK TOMNLLMHON
20 mm.

MuHnaTiopHbIN
KpoHwTenH M5
C HOXKamu

- He nponcxogut 3HauMTenbHOrO Harpeea npuv
KOHAEeHCcaTopHOM

npvBapke.

- [1BOVIHOW CBapHOW LLIOB YBENUYMBAET HAAEXKHOCTb
KpenneHus.

- MpocToTa npoxoaa nsonaumm 4o 12 mm.

- OTNUYHasi TOYHOCTb NO3ULMOHMPOBAHUS Gnarogapsi
BbIMYKNOCTSIM B KOpNyce pe3epByapa.

- OYyeHb HU3KMI YrMOBOM A0MYCK NO3ULIMOHNPOBAHMS.
- CbeMHble HOXKM NO3BONSIOT CHU3NUTL 06bEM 1
pacxofbl Ha NepPEBO3KY.

- [locTynHo Anst Bcex AMamMeTpoB HarpeBaTenen.

- Huskasa mexaHnyeckas
NPOYHOCTb.

Hoxku ¢
XOMYTOM

- OTcyTCTBYE HEOBXOAMMOCTY NPUBAPKU K pe3epByapy.
- MoxHo perynupoBaTb B 1l0GOM NOMOXEHUN.

- CbeMHble HOXKY MO3BOMSOT CHU3UTb 0GbeM U
pacxofbl Ha NepeBo3Ky.

- [ocTynHo ANsa BCcex AuaMeTpoB HarpesaTenem.

- He pekomeHpayeTcst
NPUMEHsTb Ha
HarpeBaTensax co
BCMEHEHHOM

n3onsumen.

- XomyTbl 6omnbLUMX
OMaMeTpoB JOPOro CTOAT.

MpocTbie
HOXKM,
npuBapeHHble
Ha dnaHuax

- He npovicxoamnT 3HauntensHoro Harpesa npu
KOHAEHCaToOpHOW npuBapke.

- [1BOHOW CBapHOW LLOB yBENMYMBaEeT HaAEXHOCTb
KpenneHus.

- Bbicokas MmexaHuyeckas NpoYHOCTb.

- [locTynHo Ansi Bcex AnameTpoB HarpesaTenen.

- MoxeT ncnones3oBarbCs ¢ 060N TONLWMHON
n3onsaumu.

- OTcyTtcTBYET
BO3MOXHOCTb PETYIIMPOBKU.
- Bbicokasi cToMmocTb.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn
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H-1 3awwmTa Knemm nocre ynnoTHeHUs TOpL OB

Ocob6eHHOCTU

Mpeunmylectsa

HepocTtaTtku

CraHpgapTHas knemma M4

1. M3onsauus npoT1B NPOHWMKHOBEHNSA
BHYTpb BRaru.

2. Kepamnyeckuin nsonstop
obecneunBaeT MexaHN4ECKy0
NPOYHOCTb, COOCHOCTb U
cobntogeHne Tpebyembix
cTaHgapTaMu BO3AyLUHbIX 3a30pOB 1
PacCTOsiHUIA ANS OTCMEXUBaHUS.

3. CTeHka pe3epByapa

4. [lyroBasi cBapka BonbMpamMoBbiM
3reKTPOAOM B MHEPTHOM rase Mexay
CTEHKOW pe3epByapa v Tpyokow
HarpeBaTerfibHOro anemeHTa

CTaHdapTHOe pelleHue ANs BCex HarpesaTenemn
[aHHOro KaTarora, No3BossieT UCMONb30BaTh
[aHHble KNeMMbl NPy CReayoLmnx CTeNeHax
3arpsisHeHus:

250 B: cTeneHb 3arpasHeHus 4

(3arpsisHeHve co3naeT NOCTOSIHHYHO
NPOBOANMOCTb, BbI3BAHHYIO 3MIEKTPONPOBOASALLEN
NbINbl, AOXAEM UM CHEroM).

400 B: cTeneHb 3arpasHeHus 3

(MmetoT MecTo NpoBoOAsLLME 3arps3HEHUS.
Cyxvie HENpOBOASALLME 3arPsI3HEHNUS MOTYT CTaTb
NpOBOAALLMMU U3-3a KOHAEHCaLmMW Bnaru. )

- OTcyTCTBYET 3almTa o1
CNy4YanHoro KoHTaKTa.

- Mocne noaknioYeHnst NpoBoAKK
KNneMmbl HE0BXOANMO CTPOro
cobntogatb ANUHY 5 MM.

- OTcyTCTBYET 3awWuTa oT
NMPOHUKHOBEHWSI BHYTPb BOZbI.

CraHgapTHas knemma M4 ans
CUNMbHO 3arps3HEHHbIX MUKPOCPEA,
1. Mi3onsiumsi NpoTMB NPOHUKHOBEHNS
BHYTpb BRaru.

2. Kepamuyeckuin nsonsitop
obecnevnBaeT MexaHN4eckyto
NPOYHOCTb, COOCHOCTb 1
cobntogeHne Tpebyembix
cTaHAapTamy BO3ayLUHbIX 3230POB U
paccTosiHUI AN OTCNEXUBaHWS.

3. CTeHka pesepByapa

4. [lyroBasi cBapka BOfnbMpamMoBbIiM
3reKTPOAOM B MHEPTHOM rase Mexay
CTEHKOW pe3epByapa v Tpyokow
HarpeBaTesfbHOro anemeHTa

CornacHo EN 60335-1, npunoxeHuto M,
paccTosiHme 5 MM, cTaHAapTHoOe ANt Bcex
HarpeBsaTtenemn faHHoro katanora, no3BonseT
MCMoNb30BaTh AaHHbIE KNEMMbI NPU CreayoLLmnX
cTeneHsix 3arpssHeHus: 250 B: cteneHb
3arpsizHeHus 4

(3arpsi3HeHve co3gaeT NOCTOSIHHYHO
NPOBOAMMOCTb, BbI3BaHHYH 3NEKTPONPOBOASLLEN
NbINbl, OXAEM UM CHETOM).

400 B: cTeneHb 3arpsisHeHns 3

(MmetoT MecTo NpoBoAsLLME 3arps3HEHNS.
Cyxue HenpoBoasLMe 3arps3HEHNsS MOTyT CTaTb
NpoBOAALLMMYI U3-3a KOHAEHcALUW Braru. )

- OTcyTCTBYET 3awWuTa o1
CNy4YanHOro KOHTaKTa.

- MNocne noaknioveHnsa NPoBOAKN
Knemmbl HeobX0AnMO CTporo
cobniogatb ANUHY 5 MM.

- OTcyTCTBYET 3awmTa oT
NPOHUKHOBEHWSI BHYTPb BOZbI.

Knemma ¢ npmBapeHHbIM TO4EYHON
CBapKoW NPOBOAOM, 3alUyLLeHHast
[BYXCIIONHON TEPMOYCaA04HON
BTYNKOW. NaBKkui BHYTPEHHWI CMON.

- HekoTopas 3awuTa oT NPOHUKHOBEHUS BHYTPb
Kanenb BOAbI.

- 3almMTa oT CryyaitHoro KoHTakTa.

- felweBoe peLueHue.

- He obecneuvBaet
[OMNONMHUTENbHOM 3aLUMTbI OT BRaru.
YCTOMYMBOCTb HarpeBaTenbHbIX
3NeMeHTOB.

- Tonbko NPAMON BbIXOA,

- PaspyLieHne ToyeqHoro
CBapHOrO LLBA, KOTOPbIV SBNSETCA
KPUTUYECKOW TOYKOW AAHHOTO
y3na, MOXeT BbI3BaTb KOPOTKOE
3aMblkaHue.

- 3aluTa oT NPOHUKHOBEHWS!
BHYTPb BOAbI HE rapaHT1poBaHa.

CWNUKOHOBbIV YEXO0N Ha Knemme n
nposoge.

- MNpocToTa MoHTaxa.

- ObecneunBaeT 3aWmTy OT MPOHUKHOBEHUSI
BHYTPb BOAbl A0 cTeneHu 3awuTbl P44 nnu IP54
(B 3aBMCUMOCTM OT MoAenNu).

- MNpenmyLLecTBEHHO MUCMonb3yeTcs B KayecTse
3aLWTbl OT CMy4alHOro KOHTaKTa.

- CyLLecTBYIOT BapuaHTbl Anst pe3bboBbix

knemMm M4, HoxeBbIX knemm 6.3 1 knemm ¢
npuBapeHHbIM BEPTUKANbHLIM MPOBOAOM.

- He o6ecneunBaet
[OOMOSNHUTENBHON 3alWmnThl OT
Bnaru.

CWNMKOHOBbIM YEXOon Ha Knemme n
npoBoAe, 3an1Tbii CMOIOW.

- B obuem cnyyae ymeHbLIAET CKOPOCThb
MorMOoLLEeHNs BNark HarpesarenbHbIM 9NEMEHTOM.
- Mo3BonseT obecneynBaTb CTENEHb 3aLUUTbI
1P66.

- JlocTyneH TonbKo Anst Knemm
60KOBOrO BbIXOAA.
- Tonbko 3aBoackas coopka.

=

CoepgunHeHuns Bcex TpybyaTbix
HarpeBaTernbHbIX aNeMeHTOB
MOMHOCTbIO 3aMUThbl 3MOKCUAHO
CMOJ10W, BbIXOZ, ANt NPOBOAOB N
Kabenew.

- ObecneunBaeT cTeneHb 3awuTol IP67.

- YMeHbLUAET CKOPOCTb MOITOLLEHNS BNarv BCEMU
HarpeBaTenbHbIMU 3nemeHTamu B 10 pas.

- B ycTpoiicTBax, ocHalleHHbIX 3 1 Gonee
HarpeBaTenbHbIMU 3rIeMeHTaMu, JaHHOe
peLLeHre OTIMYaeTCsl MeHbLUEN [OPOrOBU3HOWM,
yeM obecreveHne repMeTUYHOCTMN Kaxaoro
OTAENbHOro HarpeBaTenbHOro areMeHTa.

- Tonbko 3aBopackasi cbopka.

e

CoepanHeHnst Bcex TpyGyaTbix
HarpeBaTernbHbIX 3NEMEHTOB
MOSTHOCTbIO 3anUThbl AMNOKCUOHOMN
CMOIOMN, BCTPOEHHbIN
coeAuHUTENbHBbIN Brok.

- O6ecneuymBaeT cTeneHb 3awmTol IP67, 3a
VCKINIOYeHeM coeuHnTenbHoro broka.

- [locTynHa KpbliLlKa CO CTeneHbto 3awuTbl IP44 ¢
kabenbHbIM BBogoM M20 ansi coeauHUTENbHOMO
6noka.

- YMeHbLUAEeT CKOPOCTb MOMMOLLEHNS BNarv BCeMu
HarpeBaTenbHbIMK anemeHTamu B 10 pas.

- MNo3BonsieT cTaHA4apTU3MPOBaTL HarpeBaTeny,
BHE 3aBMCMMOCTU OT MCMOMb3yeMbIX MPOBOAOB U
kabene.

- Tonbko 3aBofackasi cbopka.
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H-2 3aBMCUMOCTb NOBbLILWEHUA TeMnepaTtypbl KnneMm OT 3allnTbl © MOLWHOCTHU

Bce knemmbl HarpeBaTerbHbIX 3lIEMEHTOB HarpeBatkoTCA NO 3aKOHY ,D,)KOyﬂﬂ — JleHua, korga Yepes HUX NPoXoauT TOK. COI'IpOTI/IBJ'IeHI/Ie AaHHbIX
KfeMM 3aBUCUT OT yOEeribHOro afIieKTPUYECKOro ConpoTneieHna NCnonb3dyemMoro metanna, annHbl NpoBOAHMKA U O6paTHO nponopunoHasnbHO
nnowann cevyeHua.

Tabnuua yAenbHOro 3IeKTpn4eCcKoro conpoTuBrieHnUA Mmatepuanos, Haubornee 4yacTto Ucnosib3yemMbiX Npu N3roTtoBJfieHUN Knemm

Tpyb4aTbIX HarpeBaTeneun
Martepuan Yucrasa meab Hawﬂl:;\n(;;a%%ez(aﬂuem Yuctbin HUKenb Cranb 304SS
YnenbHoe 3neKTp|/|quKzoe 0,017 0,067 0,087 0.1 0,73
conpoTtuenenune (Om-mm?/m)

CpaBHUTENbHbIE 3HAYEHWUS CONPOTUBNEHUsA B MOM pa3nmnyHbIX TUMOB KMeMM B 3aBUCMMOCTM OT X MaTepuana
(BbluncneHo ans annHbl 20 mm)

Martepuan
BHAeN Yucrtasa veab ﬂaTyHbM(;;zpézpo/)KaHMeM YucTtbin HUKenb Cranb 304SS
0
PesbboBast M4 (anametp cevenust 3,3 MM) 0,040 0,157 0,20 0,234 1,7
CTepXeHb AnameTpom 3 Mm 0,048 0,190 0,25 0,283 2,1
PesbboBast M3 (anametp cevennst 2,5 Mm) 0,069 0,273 0,35 0,408 3,0
Hoxesaga knemma 6,35 x 0,8 mm 0,067 0,266 0,35 0,397 29
CTepXeHb ANaMeTPOM 2 MM 0,108 0,427 0,55 0,637 4,6
CpaBHUTeNbHbIEe 3Ha4Y€HUs1 paccenBaemMoin MOLHOCTU Npu cune Toka 16 A (BT)
Martepuan
B
el Yucrasa meab HaTyHszzz%zg/)KaHueM Yucrtbin HUKenb Cranb 304SS
(]
Pe3bboBasa M4 (anametp cevenus 3,3 mm) 0,010 0,040 0,052 0,060 0,437
CTepXeHb ANamMeTpom 3 mm 0,012 0,049 0,063 0,072 0,529
PesbboBast M3 (auametp cevenunst 2,5 Mm) 0,018 0,070 0,091 0,104 0,762
HoxeBas knemma 6,35 x 0,8 mm 0,017 0,068 0,088 0,102 0,742
CTepXeHb ANaMETPOM 2 MM 0,028 0,109 0,142 0,163 1,190

Camblin 3HaunTENbHBIN POCT TemMnepaTtypbl HAbnAaeTca Ha KNeMMax U3 HepxkasetoLen ctanu. MocKonbKy aTOT MeTannMyeckui MaTepmarn
BbIGpaH B kayecTBe cTaHapTa
npu U3roTOBNEHWUN HarpeBaTenemn u3 Apyrux cCoobpaxeHuit, Mbl USMEPUNV CaMOHarpeB KIeMM B CaMblX PacnpoCTPaHEHHbIX CUTYaLMSIX.

paduk pocta Temnepatypbl KNeMmmMbl Ansi cunbl Toka 16 A B 3aBUCUMMOCTU OT MOAENU U (DOPMbI 3aLUUTbI

< -
25 - i
10

5 10 15 20 25 min.

1. Knemma M4, 6e3 KpbiLLKu

F-N | e
- = - 2. Knemma M4, ¢ CUINMKOHOBBLIM YEXIOM
] L i i T o
| | 1 B 4 | 3. Knemma M4, ¢ CUNMKOHOBBLIM YEeXSIOM, 3anuUTbIM CMONOW
_ T_}-"IT _____ QI,_...._ . . 4: Knemma gnameTtpom 3,5 MM € NpUBapEHHbLIM TOYEYHbIM LLIBOM
2 3 4 NpoOBOAOM M TEPMOYCaA04HOW 2-CTEHHOW BTYMKOW

H-3 3aBucumocTb KOH(bVIrypaLWIVI HarpeBaTeJibHbIX 3JIEMEHTOB OT paﬁoqero HanpsaxeHusd
HarpeBatenu mMoryT ocHallatbcs TpybuaTbiMy HarpeBaTerbHbIMW aNeMeHTamu B KOMYecTBe OT oaHOro Ao 6. KonmyectBo TpybyaTbix
HarpeBaTenbHbIX ANIEMEHTOB 3aBUCUT OT Xenaemol MOLLHOCTU, KONMYecTBa a3 anekTPonUMTaHns N KoNu4yecTea CTyneHen MOLLHOCTY,
HeobXx0AMMOro ANsi CUCTEMbI PErYNMPOBaHNSA TeMneparypbl. KonmmyecTBo HarpeBaTerbHbIX SNIEMEHTOB TaKKe OrpaHNYeHO pa3MepamMu HarpeBartens.
Kak npaBuno, cuctembl mowHocTblo MeHee 3500 BT moryT pabotatk ot ogHodasHoro HanpsbxeHus 230 B, B To BpeMsl kKak Ans yCTaHOBOK GonbLuei
MOLLHOCTM pekomeHayeTcs TpexdpasHoe HanpsikeHne 400 B.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn
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H-4 OcHOBHbIe cXeMbl NOAKMNIOYEeHUS

TonbKo 0AvH HarpeBaTenbHbI ANEMEHT, AreKTponmMTaHme
230B

[1Ba HarpeBaTenbHbIX anemMeHTa, anekTponutaHue 230 B
(uenb 1): obecne4mBaeT 04HY UNKu ABe CTYNEHN MOLLHOCTM
(vnn Tpn ctyneHn, ecnu conpotmenenns R1 n R2
oTnunyaroTcs), ogHako nogkntodeHne 400 B HEBO3MOXHO.
MoryT nogknoyaTtbcs nocnegoBaTenbHO A4S paboThbl OT
115 B (uenb 2).

3 HarpeBaTesnbHbIX 3NIEMEHTA, MOAKMIOYEHHBIE K UICTOYHUKY
nutaHua 400 B: Takas koMnoHOBKa He nNo3BonsieT paborarb
OT ogHocpasHoro HanpsxeHus 230 B, ogHako obecneumBaet
OBe CTyneHW MOLLHOCTU 33 CHET NePEeKoyNeHuns ¢
NoAKMoYeHNs 3Be300n (Lernb 1) Ha NoaKMYeHne
TpeyronbHMKOM (Lenb 2).

R

Re

3 HarpeBaTerbHbIX 3NeMeHTa, NOAKITHYEHHbIE K UICTOUYHUKY
nutaHus 400 B: Takas KOMNOHOBKA He No3BornsieT paboTtatb
OT ogHodbasHoro HanpshxeHust 230 B, ogHako obecnevmBaet
OBE CTyNeHM MOLLHOCTU 3a CYET NepEeKIioyeHns ¢
NoaKMoYeHns 38e300n (Lenb 1) Ha NoaknyeHne
TPeyronbHMKOM (uenb 2).

R

R

Rs

6 HarpeBaTemNbHbIX ANIEMEHTOB, MOAKITHOYEHHbIE K UICTOUYHUKY
nutaHusa 230 B: Takas KOMNOHOBKA MO3BONSET pabdoTy

OT ogHodbasHoro HanpskeHns 230 B n oo 6 ctyneHen
MOLLIHOCTW MpW NapannensHoM nogknodeHuu (Lens 1) nubo
OT TpexdasHoro HanpsxeHus 400 B ¢ ogHon nnun apyms
CTYMNEeHsIMM MOLLHOCTM NPW NOAKMOYEHM 3Be300M (Lenb 2).

KOoHTaKTbl
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H-5 Bo3MOXHble BapuaHTbl MOHTaXKa HarpeBaTenbHbIX 3IeMEHTOB B 3aBUCMMOCTHU OT
pa3smepa pe3epByapa U HanpPsXKeHUst UICTOYHUKA NUTaHUA.

230 B, opgHa chaza

H Hoe HanpsikeHue 230 B 400 B bl
(LI S0 LN T 24y Al Ha e C BO3MOXHOCTbIO nepeknioyeHus Ha 400 B
Tornbko ofgHa CcTyneHb [Be cTyneHn Tonbko ogHa CTyneHb [Be cTyneHu Tonbko ogHa CTyneHb [Be cTyneHu
MOLLHOCTU MOLLIHOCTM MOLLIHOCTM MOLLIHOCTM MOLLIHOCTM MOLLIHOCTM
Tpy6yaTbIX Tpy6yaTbIx
Tonbko oauH 3 Tpyua 6 Tpybua
T [Ba Tpy6yaTbIx 3 Tpy6yaThIx 6 Tpy64aThIx HarpeBaTenbHbIX HarpeBaTenbHbIX
e F;yBaTeanbm HarpeBaTenbHbIX HarpeBaTenbHbIX HarpeBaTenbHbIX 3MemeHTa, 3MEeMEHTOB,
psnemeHT anemMeHTa anemMeHTa 3MeMeHToB MOAKIOYEHHBIX K MOAKIOYEHHbIX K
cucteme 230 B cucteme 230 B

Onametp pesepByapa | OuameTp pe3epsyapa | Ouametp pesepByapa | Ouamerp pe3depByapa | [duameTp pesepByapa | Ouametp pesepByapa
ot 70 no 140 mm oT 76 no 140 mm oT 76 go 140 mm ot 125 no 140 mm oT 76 no 140 mm ot 125 no 140 mm

H-6 CpaBHeHue npoBOAKK

Mpun ncnonb3oBaHUM B HarpesaTensix, ynoMsHyTbIX B JaHHOM KaTanore, kabenu AomKHbl yAOBNETBOPATL ONpeAeneHHbIM OrpaHUYeHNaM:

- Knacc n3onsiuum gomkeH COOTBETCTBOBaTb HANPSXKeHWI0 NUTaHNsA: MOHTaxHble npooaa UL pasgenstotcs Ha knaccel 300 B n 600 B. HanpsikeHne
N3MEPSIOT MEXAY XUIMOW N 3eMMEN.

B cornacoBaHHbIx eBponelickmx ctaHgapTax (HAR) ykasbiBaeTcst HoMuHanbHoe HanpsixeHue nposoga (Uo/U), rae Uo — cpegHekBagpaTuyHoe
HanpshxeHue, UsMepeHHoe Mexay Xunon n semnen, a U — cpegHekBagpaTUyHOE HanpsbkeHne, N3MepeHHoe Mexay AByMs xunamu. [ns
HarpeBaTenen, ynomsiHyTbIX B 9TOM KaTanore, Hauboree pacnpocTpaHeHHoe HanpshkeHne oTHocuTcs K knaccy 05 (300—500 B), ogHako Takke
MOXET NpuMeHsaTbes knacc 07 (450—750 B).

MpumeyaHne. HommHanbHoe HanpsikeHve kabens AOMKHO ObITb KaK MMHUMYM PaBHO HOMUHAINBbHOMY HamnpsKEHUIO YCTaHOBKM.

- YCTON4YMBOCTb K AENCTBUIO TEMMepaTypbl: B 3aBUCMMOCTU OT BbIBpaHHOro Tvna UsonsaumMmn MakcumarnbHas Temneparypa MoXxeT BapbupoBaTbCs

ot 70°C (ctaHpapTHas nsonsuusi NBX) go 200°C (dpTopatunen-nponuneH (P3M1)) unu gaxe go 250°C (BblcokoTEMNEPATYPHbIN CUNNKOH). [aHHbIN
napamMeTp BaXKeH Ans YCTONYMBOCTU K BO3TOPaHMWIO 1 UCTbITAHWI Ha rOpoYeCcTb, a Takke B CBA3M C TeM, YTO Kabenb, CNOCOGHbLIV BblAepXuBaTh
BbICOKYO0 TeMnepartypy, cnocobeH nepefasatb 60NbLLUYIO CUIYy TOKa NPY OANHAKOBOM MIOLAAMN NMOMEPEYHOTO CEYEHUS.

- YCTOMYMBOCTb U30MNSALMM K CIyHanHOMY NpOoKasnbIBaHWio (YCTOWYMBOCTb K MCTUPAHWMIO): CUITMKOH — HEMPOYHbIA MaTtepuar, N3onsaumo MOXHO
NPOKOMOTb HOrTSIMU NV NOBPEAUTL BCMEACTBME yAapa Npu TPaHCMOPTUPOBKE M MOHTaxe, B CBA3W C 3TMM Heobxoanmo BbiGupatk kabenwu ¢
AOMONHUTENbLHOW 3alUMTHOW onneTkow, Takme kak HO5SS-K. Takasa onneTka yBenuunsaeT pa3mepbl kabenbHOro XryTa, a Takke CTOMMOCTb kabens.
O3 n STPI (3TMNEeHTETPadTOPITUNEH) OTNINYAIOTCS ONTUMAIIBHOWN YCTONYMBOCTbLIO K CIlyYalHOMY MpOKanbiBaHWI0 U30NSLUN.

- HapyxHbin anametp kabens: 3aBUCUT OT TONLLMHBI M30MSALMKN, KOTOPas Hy>KHa ANs BbINONHEHUS TpeboBaHUi CTaHAapTOB MO M30MSLMK C YYETOM
HanpshxeHns nuTanus. @3 n TP obecneymsatoT Manyto TOMLWMHY, NO3BONAS caenaTtb NpoBoAKy bonee komnakTHon. CunukoH u MNBX, meHee
3hheKTVBHbIE ANEKTPON3ONALMOHHBIE MaTepuarsl, MOryT TpeboBaTb TONLWMHBI cnos B 3 pa3a bonbLue.

- CnocoBHOCTb 3annBaemMon CMOJslbl MPUKNENBaTbCs K Kabensm: He BCe COYETaHNS PasnNYHbIX M30MALMOHHBIX MaTepyanoB NPOBOAKW U CMON ANS
3anvBKM OTNIMYaOTCH 3hPEKTUBHOCTLIO, HEKOTOPbIE Takne KOMOUHaLMKM He obecneynBaloT 3alwmUTy OT MPOHUKHOBEHWUSI BHYTPb BOAbI.

MBX 1 cwmtbin nonuatuneH (M3-C) AeMOHCTPUPYIOT ONTUManbHYIO aAresnto C AMOKCUAHOW CMOSION, @ CUITMKOH NPaBUNbHO CKIenBaeTcs TOMbKO C
KPEMHUAOPraHNYeCKMMU CMOoNamu.

- MNoBeaeHwe npu noxape, ranoreHsbi:

€CIN YCNoBuS NPUMEHEHNS TPEBYIOT XOPOLLEN NOoXapOCTONKOCTA U OTCYTCTBUSI ranoreHoB, TO MOXHO MCMOMb30BaTh TOMBKO CLUMTHLIA NMOMNITUNEH U
CWIVKOH.

H-7 Mpeaen Nnpo4YHOCTU N3ONALMOHHOIO MaTepuarna Ha pa3pbiB (paccMmaTpuBaeTcs Kak
nokasartesib YyBCTBUTENbHOCTU K HenpeaHamMmepeHHOMY pa3pe3aHuio U3OoNSILLMOHHOIO Cros)

CunukoH I'Ionuawugﬁxnopu.q CWUTLIN NONU3TUNEH DTOPITUNEH- STuneHTeTpadTOPaTUNEH
- EN- -2- o 3103
(Ctanpapt: EN-50525-2-41) (CtanpapT: EN-50525-2-11) na-c nponuneH ®3I
4 H/imm? 10 H/mm? 18 H/mm? 23 H/mm? 42 Himm?
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TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npep,BapMTeanoﬁ KOHCyANbTaUnmn

TexHU4yeckasa nHpopmauma

H-8 MNMpo4yHoCTL NPOBOAOB Ha OTPLIB B 3aBUCMMOCTU OT MaTepuana 3afiuBKk1 1
M30NSLMOHHOro MaTepuana

B TexHu4eckux pelueHusx, rae Ana repMeTM3aLmmn NpoBoAOB WX 3anMvBalOT CMONaMU, BaXXHO, YTOObI aareavs mexay 13onsumen npoBoaoB 1 CMOSION
3anvBKM Oblna [OCTaATO4HO ADDEKTUBHOM ANS HEAOMYLLEHWNSA NPOHMKHOBEHNS BHYTPb BOAbI.

HekoTopble cTaHAapThbl TakKe ykasblBaloT MUHUMaIIbHOE TAroBOE ycunve, KOTopoe AOMKHO BblAepXuBaTbcs kabensmm 1 npoBoaaMu Bo BpeMst
ucnbITaHus.

[MoaTomy Mbl NPOBENM UCMBITAHNS AN Pa3HbIX COYETaHWI M3ONSALMOHHBIX MaTeprarnoB NPOBOAOB U CMOM AN BbISBIEHUS HAUMYYLUMX PELLUEHUN.
Mepepn 3anuBkol npoBoaa ObinNM 06e3KMPeEHDI, AanbHelLas NOBEPXHOCTHast 06paboTka He npoBoaunack. TonwmHa 3anvBeKky COCTaBnseT 5 Mm.
CpepHue 3HaveHns Gblnn nonyyeHbl No 5 3MepeHnsam ANs Kaxaon KoMomHaumu.

CMonb! I'lposo.qa c wsonm.wleﬁ nBXx I'Iposo.c:;;:nzﬁ'::;ouoaou npOBOnangnVI:::MS:'ILIeV:‘ZMMCUJVITI:IM I'Ipoao,qad;:;lr::onﬂuueu
erMHVIVIOpI'a’:oVI:eCKaH cmorna 0,88 gaH 0,88 naH 1,56 gaH
KpeMHuiopraHnyeckas cmona
Ne 2
erMmeopraﬁomgeCKaﬂ cmona 2,18 naH
KDEMHMMODFar\TQVI:eCKaﬂ cmorna 1.40 naH
3AnokcuaHasa cmona Ne 1 1,46 paH 1,36 gaH
3nokcnaHas cmona Ne 2 1,32 paH 1,52 paH
3nokcuaHasa cmona Ne 3 1,42 gaH
3nokcnaHas cmona Ne 4 1,26 naH 1,80 gaH
SnokeuaHasa cmona Ne 5 1.14 paH 1,60 gaH

XopoLuo OTnnyHo

3HayeHus CUbHO BapbUPYOTCS B 3aBUCMMOCTM OT KOMBUHaLun, ¢ oTHoleHnem oT 1 go 40.

- MpoyHOCTb Ha OTPbLIB A1 NPOBOAOB C nsonsuuen us NBX aensieTca yaoBNeTBOPUTENBHOM UMM NITOXOM NP 3anuBke 60MbLUMHCTBOM
KPEMHUAOPraHNYEeCKNUX CMOS, OAHAKO OTIIMYHOM ANSA BCEX SMOKCUAHbBIX CMOI.

- MpoyHOCTb Ha OTPbIB A1t MPOBOAOB C CUITMKOHOBOW M30MsILNEN MOXET OblTb O4EHb XOPOLLEN, YOOBNETBOPUTENBHOW UMK NIOXON, B 3aBUCUMOCTU
OT MCNOMb3YEeMOW KPEMHUMOPraHNYECKON CMONbI, OAHaKO SABMSETCS CPeAHen AN BCeX 3NOKCUAHbIX CMONT.

- MNpoYHOCTb Ha OTpbLIB ANt NPOBOAOB C U30NSILMEN CLUMTBIM NOMUITUNEHOM ABMSIETCH HaUmy4Llel BO BCEX KOMOUHALNSX.

- MpoyHOCTb Ha OTpPbIB ANsi NPoBOAOB ¢ u3onsauven MM ABnseTcs NNOXow Npu 3anvMeke BCEMU KPEMHUAOPraHNYECKMMU CMOSIaMU U CpeaHel unm
XOpOLLE Npy 3anvBke 3NOKCUAHLIMU CMOaMu.

*: MecTo obpbiBa MPOBOAA UMM €ro U30NSALMKN, KOTOPbIN NPOM3OLLEN NPU 3TOM 3HAYEHUU, HAXOAUTCH BHE 3anMTon cMonoun obnacTu.

H-9 CpaBHeHMe TONWMUHbI U30ONALUM MOHTaXHbIX MPOBOAOB (CpeaHue 3HaAaYeHUA B MM)

MaTtepwman usonsauuu 300 B (HAR = HO05....) | 450 B (HAR = H07...) 300 B (UL) 600 B (UL)

Ceuenue ¢ nsonsauuen ns 3l
(3T®I) < 1,5 Mm? (AWG15) 0,30 0,33 0,51

Ceuenue ¢ nsonsauuein ns ®3rl 0,35 0,33 0,51
(3T®I) = 1,5 Mm® (AWG15)

M3-C (UL3266), cevyeHne < AWG14 0,4

M3-C (UL3266), ceveHne AWG14—AWG10 0,5

M3-C (UL3271) 0,79

MBX (HO5V-K) < 1 mw? 0,6

MBX (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? 08

CunukoH HO5S-K, < 1,5 mm? 0,8

CwunukoH HO5S-K, 1,5 Mm? 0,9

CwunukoH HO5S-K, 2,5 mm? 1

CwunukoH UL3212 (600 B, ot -50 go +150°C) 1,14

Cunukor UL3251 (600 B, ot =50 go +250°C) 1,2
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H-10 CpaBHEHME MHOTOXUJIbHbIX MPOBOAOB, KOTOPbIE UCMONb3YIOTCA ANl BHYTPEHHEro
noaknovYeHnsa obopyaosaHus

OKBMBaneHT B CoctaB HapyxHbiit | Temneparypuein | HomMuHanbHoe
AWG Mm? Cranpapt | Usonauns (K-Bo 1 guameTp) anamertp AnanasoH HanpsxeHue
22 0,33 UL1330 [oXe]) 19 x 0,15 1,8 ot —80 0o+200°C 600 B
20 0,5 UL1330 [oXC] ] 19 x 0,19 2 or —80 go+200°C 600 B
18 0,8 UL1330 [oxc]] 19 x 0,235 2,3 ot —80 go +200°C] 600 B
17 1,02 UL1330 [oxe]) 19 x 0,26 2,38 ot —80 go +200°C| 600 B
16 1,30 UL1330 [oXC]] 19 x 0,30 2,6 ot —80 mo +200°C] 600 B
15 1,53 UL1330 [oXe]N 19 x 0,32 2,7 ot =80 go +200°C| 600 B
13 2,5 UL1330 [oXc]] 19 x 0,41 3,13 ot —80 go +200°C] 600 B
12 3,31 UL1330 [oXe]N 19 x0,48 3,62 ot —80 go +200°C| 600 B
22 0,33 UL1331 TP 19x 0,15 1,8 ot —80 go +150°C] 600 B
20 0,5 UL1331 3T 19x 0,19 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 ot —80 go +150°C] 600 B
15 1,53 UL1331 TP 19 x 0,32 2,7 ot —80 go +150°C] 600 B
13 2,5 UL1331 TP 19 x 0,41 3,13 ot =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 [oxc] 1] 19 x 0,15 1,45 ot —80 g0 +200°C] 300 B
20 0,5 UL1332 [oxc] ]l 19 x 0,19 1,65 ot =80 go +200°C] 300 B
18 0,8 UL1332 [oxc] ] 19 x 0,235 1,87 ot —80 no +200°C] 300 B
17 1,02 UL1332 (o]l 19 x 0,26 2,08 ot —80 g0 +200°C] 300 B
16 1,30 UL1332 [oxc] ]l 19 x 0,30 2,25 ot =80 go +200°C] 300 B
15 1,53 UL1332 [oxc]ll] 19 x 0,32 2,35 ot =80 go +200°C] 300 B
13 2,5 UL1332 D3l 19 x 0,41 2,8 ot —80 mo +200°C] 300 B
12 3,31 UL1332 [oxc] ] 19 x 0,48 ot —80 g0 +200°C] 300 B

(20) 0,5 VDE7673 3N 19x 0,185 1,59 ot —80.a0 +180°C 300B
(18) 0,75 VDE7673 e3aMn 19x0,23 1,82 or —80.70 +180°C 300 B
17) 1 VDE7673 o3Mn 19x 0,26 1,96 ot —80.10 +180°C 300B
(15) 1,5 VDE7673 3N 19x0,32 2,15 ot —80.a0 +180°C 300B
(13) 25 VDE7673 3aMn 19 x 0,40 273 or —80.10 +180°C 300B

VDE7673

3

37 x0,375

ot —80.10 +180°C

300 B

30 x 0,25

ot —40 o +70(90)°C

0,33 UL3271 c) 17 x 0,16 2,35 ot —40 fo +125°C 600 B

20 0,5 UL3271 na- 26 x 0,16 2,55 ot —40 o +125°C 600 B

18 0.8 UL3271 na-c 16 x 0,254 2,75 ot —40 fo +125°C 600 B

16 1,30 UL3271 na-c 26 x 0,254 3,10 ot —40 fo +125°C 600 B

14 2 UL3271 na-c 41 x 0,254 3,50 ot —40 o +125°C 600 B
UL3271 C 65 x 0,254 ot —40 fo +125°C

450/750 B

49 x 0,25

ot =40 Ao +70(90)°C

450/750 B

56 x 0,3

ot -40 go +70(90)°C

450/750 B

22 UL1007 MBX 41 x 0,254 1,6 ot -40 go +105°C 300B
20 UL1007 MBX 65 x 0,254 1,8 ot -40 go +105°C 300B
18 0,8 UL1007 MNBX 41 x 0,254 2,1 ot —40 go +105°C 300B
16 1,30 uL1007 MBX 65 x 0,254 2,4 ot -40 go +105°C 300B
14 2 uUL1007 MBX 41 x 0,254 2,7 ot -40 go +105°C 300B
12 3,31 UL1007 MBX 65 x 0,254 3,3 ot -40 go +105°C 300B
(20) 0,5 H05S-K CWnUKoH 20x 0,18 2,52 ot —50 go +180°C 300/500 B
(18) 0,75 HO5S-K CunukoH 30x0,18 2,73 ot =50 go +180°C 300/500 B
17) 1 HO05S-K CWMUKoH 40 x 0,18 2,91 ot —50 go +180°C 300/500 B
(15) 1,5 HO5S-K CunukoH 30 x 0,254 3,40 ot =50 go +180°C 300/500 B
(13) 2,5 HO5S-K CunukoH 50 x 0,254 4,16 ot =50 go +180°C 300/500 B

B cBA3M € NOCTOAHHbLIM COBEPLLEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
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TexHU4yeckasa nHpopmauma &

H-10 CpaBHEHME MHOTOXUJIbHbIX MPOBOAOB, KOTOPbIE UCMONb3YIOTCA ANl BHYTPEHHEro
noaknovYeHnsa obopyaosaHus

OKBUBAreHT B Cocras HapyxHbin | TemnepatypHeiii | HoMUHanbHoe
AWG MMm? Craupapt | Usonauua (K-Bo 1 anameTp) anameTtp AnanasoH Hanps)xeHue

22 0,33 UL3212 CunukoH 41 x 0,254 3.1 ot =50 go+150°C 600 B
20 0,5 UI3912 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 CunukoH 41 x 0,254 4,2 ot =50 go+150°C 600 B

3,31 UL3212 CWIUKOH 65 x 0,254 4,6 o1 50 fo+150°C 600 B

H-11 CpaBHeHue UeH oTHocuTenbHo HO7-VK (npoBoaa 1,5 mm**)

Usonsiums MBX* MNBX CunmkoH M3-C 300 B ETFE300V 30 300 B 30 600 B
“ (HO5V-K 70°) | (HO7V-K 70°) (HO5S-K) (UL3398, 150°) (VDE 7994) (VDE 7623) (VDE 7997)
OTHoleHue (0,93) 1 1,33 1,34 2,30 2,62 3,20

* HO5V-K He npou3BoauTCs A4S NIOLLaaN ceveHuns Bbile 1 Mm2.
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H-12 Be3ranoreHHas 1 orHecToMkKasa n3onsauus Kabenem n NPoBoAOB.

- OBa ranoreH, xrop v Top, LWMPOKO UCMONb3YHTCS B COEOAMHEHWSIX, KOTOPbIE NMPUMEHSIIOTCS AN U30NSLMU SNEKTPUYECKUX NPOBOAOB.
[anoreHvpoBaHHble coeanHeHUs1 06bIYHO O4eHb CTabunbHbl. OAHAKO NPU UX FOPEHUM FranoreHbl OTAENSOTCS U NPUOBPETAIOT BbICOKYHO
peakLMOHHY0 CnocoBHOCTb, hopMUPYst 04EHb TOKCUYHbIE, YPE3BbIYaHO ONacHbIE U KOPPO3NOHHO-AKTUBHbBIE rasbl, CNOCOGHbIE NMPUYMHUTL
3HaYUTENbHbIE NMOBPEXAEHUS OPraHUYECKUM, HEOPTaHUYECKUM 1 METaNNMYECKUM MaTepmanam, XMBOTHBIM 1 NOAsIM.

- B Takue nnactukv 4o6aBnsioT BellecTsa, Npu3BaHHbIe NpeaoTBpaTUTb, 3aAepXKaTh UMW OrpaHNYMTL BO3ropaHue 3Tux matepuanos. Ha Hux
pacnpocTpaHsieTcsl AeNCTBME ABYX pa3HbiXx HAOOPOB CTaHAAPTOB: CTaHAAPTbI, KOTOPbIE PErYIIMPYHOT KOHCTPYKLIMIO KOMMOHEHTOB 3NEKTPUYECKOrO
060pynoBaHus C Lenbio NpeoTBpaLleHns UX BOCMNaMeHEHWs (Camo3aTyxaHue), U CTaHAapTbl, KOTOPbIE PEryNUPYHOT KOHCTPYKLMIO U3Oenui,
NPUMEHSIEMbIX B CTPOUTENLCTBE UMW NepeBo3kax, YToGbl OFPaHNYUTL PacnpoOCTPaHEHUe OrHs (OrHECTOMKOCTb ).

O6paTnTe BHUMaHWE: NOCKONbKY ranoreHbl NpeacTaBnsoT cobon NpeBoCXoAHy A06aBKy Ans NNacTUKOB, 0GecneymBaroLLyio UX camo3aTyxaHue,
HekoTopble kabenu, U3roToBNEeHHbIE M3 MaTepuarnoB 6e3 coaepXaHusl ranoreHoB (CLUMTLIA NONMITUIEH, CUMMKOH), MOTYT cofepXaTb 3HaunTenbHoe
KONMMYECTBO 3TWX BELLECTB B AeLUeBbIX CAaMO3aTyxatoLLyX BePCUsiX.

CtaHpapTbl nBX na-c CunukoH ATDI (Tefzel) (OFc])|
UL94-VO ot UL94-HB po HL94-V0
. UL94-V0 6Ge3 (HekoTopble Mapku UL94-VO0 | (HekoTopble mapku UL94-VO UL94-V0 6Ge3 UL94-V0 6Ge3
CamoaaTyxarou.mm 6 7 7 6 6
(UL94) HeobXxoAMMOCTU B | MOryT coaepaTb OT 7 o MOryT cogepaTb OT 7 A0 HeobXxoaMMocTh B HeobXxoaMMocCTH B
nobaskax 17% ranoreHMpoBaHHbIX 17% ranoreHMpoBaHHbIX nobaskax nobaskax
OrHECTOWKMX J06aBOK) OrHecToWkux fo6aBok)
T UL VW-1
OIEE L + Bbicokasi Temnepatypa
(Uil izt BOCMIaMEHEHMS
1080) UL VW-1 UL VW-1 UL VW-1 ULVW-1
+ B cniyyae noxapa
(ElbiE i hopMUPYET UIONMPYHOLLNIA
IEC 60332-1-2) PMUPYET n3onvipytotu
cnon Si02
He cogepxut
ranoreHoB 22—29% xnopa 59% dTopa 62—78% dTopa
(IEC 60754)

UL 94. NoptoyecTb NnacTUKOBLIX MaTepuanoB Ansi MU3roTOBIIEHUA AeTanen yCTpoucTs M NPMGopoB.

B aTom cTaHaapTe nnacTukoBble MaTepuansl pasgeneHbl Ha Knacchkl No cBoen CnoCoBHOCTM ropeTb B Pa3HON OPUEHTALMN U NPU Pa3HOW TOMLLUHE
obpasua. Huxe NpnBoaaTcs KNacchbl OT CAMOrO HU3KOTO (HaMEHbLLAsA OrHECTOMKOCTb) A0 CAMOIO BbICOKOTO (Hanbonblias OrHECTOWKOCTb):

HB: MmeaneHHoe ropeHue ropm3oHTanbHOro obpasua; CKopoCTb ropeHust < 76 MM/MUH Npu TonwmHe < 3 MM, U FOpeHne nNpekpaLlaeTcsa Ao Toro, Kak
nporoput y4actok gnuHon 100 mm.

V-2: ropeHvie BepTuKanbHoro obpasua npekpaLyaercs B TedeHne 30 ¢; AOMycKaeTCs NOSBNIEHNE ropsALLmMX Kanerb.

V-1: ropeHune BepTuKanbHoro obpasua npekpawiaercsi B TedeHne 30 ¢; kannm JOMycKaTCa Npy YCIOBUM, YTO OHU HE ropsiT.

V-0: ropeHue BepTukanbHoro obpasua npekpaliaetcsi B TedeHne 10 c; kanny JonyckakoTcsi Mpy YCIOBUM, YTO OHU HE FOpSAT.

5VB: ropeHune BepTukanbHoro obpasua npekpatiaeTcsa B TedeHne 60 c; kannu He JoMycKaloTCs; B NacTMHYaToM obpasLie AonyckaeTcs
obpasoBaHne oTBEPCTUN.

5VA: ropeHue BepTukanbHoro obpasua npekpallaetcs B Te4eHne 60 c; kannu He AonyckatoTcs; B nnacTuHYaTom obpasue He gonyckaeTcst
obpasoBaHue OTBEPCTUA.

UcnbiTaHne nnameHeM BepTUKanbHoro o6pasua nposoga VW-1 (UL1581)

3710 nabopaTopHoOe UcnbiTaHne, KOTOPOe NPOBOAST HA OAHOM OTpe3Ke NpoBoAda ANVHON 24 AloiMa. VICTOYHUKOM NnaMeHun SBNSETCH ropernka
ByHseHa. [NpoBoa noaBepratoT 4eNCTBUIO NNaMeHn B TedeHne 15 ¢, a 3atem elle 4 pa3a BCsikui pas, korga npoBogd TyxHeT. Ecnn obpasely
npoaomxaeT ropeTb gonblue 60 ¢ nocne nNoboro BO3AECTBUS NNaMEHN UM ECMM BO BPEMS UCNbITaHWS 3aropuTcsl MHAUKATOPHbIN ByMadKHbI
dnaxok unu Bara, To kabenb cuntaercsa He npolueawnm ucnoeitaHne. NcneitaHne FT-1 CSA (Kanagckas accouuaums no ctaHgapTmaaumm)
ABNSETCH BECbMA CXOAHbIM.

IEC 60754. UcnbiTaHUA maTepnanoB KOHCTPYKLMM Kabenen npy ropeHuu.

YacTb 1. Onpeagenexne KonnyecTsa BblAenseMblX ra3oB ranoreHHbIX KUCNoT (onpeaenseT ypoBeHb BbIOPOCOB ranoreHoB A1 MaTepuarnos,
UCMOMb3yEMbIX B KOHCTPYKLMK Kabensi).

— [anoreHHble KMCNOThI, 06pa3oBaBLUnecs nocne 60-MUHYTHOrO Nepuoaa ropeHunsl, ynaenuearoTt, abcopbupyoT B CnbiTaTeNbHOM pacTBope U
BblpaXkaloT B BUAE KOMMYECTBa COMAHOW UMW NaBUKOBOW KUCIOTbI.

CogepxaHue COnsHOWM U NaBUKOBOW KUCMOTbl, U3MEPEHHOE B UCTbITAaTeNbHOM pPacTBOpPe, He AOMKHO NpeBbIWaTh 5 Mr/L.

YacTb 2. OnpefgeneHve CTeNeHn KUCMOTHOCTY BbiAENSiEMbIX a3oB M3MepeHem pH 1 yaenbHon NpoBoAMMOCTH.

— [a3bl, obpasoBaBLumnecs nocrne 30-MUHYTHOTO ropeHusl, ynaenveatoT, abcopobupytoT B UCMbITaTENbHOM pacTBOPE M aHanu3npyroT Ha pH 1
NpoOBOAUMOCTb.

3HayeHve pH ucnbiTaTensHOro pacTBopa AOMKHO COCTaBNATb He MeHee 4,3.

3HayeHvie NPOBOAMMOCTU MUCMbITAaTENBHOIO pacTBopa He JOMKHO npeBbiwaTtb 10 MkCm/MM.

YT106b! Kabenb MOXHO 6bINo KnaccudrUMpoBaTh Kak He COAEPXKALLMIA FrarioreHoB, OH AOIKEH YCNELLIHO NMPOWTU UCMbITAHUSI COrNacHo obenm YacTsam
IEC 60754.

Mpumeyanue. [nsa ucnbiTaHMs MaTepuanos kabenew Ha ranoreHbl MOryT UCMOMNb30BaTbCA Apyrue noxoxue ctaHgaptbl, Hanpumep NF C 32-070,
ucnbiTaHune C1.

IEC 61034-2. U3amepeHue NNOTHOCTU AbIMa NPY ropeHnm Kabenen B 3afjaHHbIX YCITIOBUSAX.

MuH1ManbHoe 3HaYeHne CBETOMPOHMLIAEMOCTH, BbIpaXXEHHOE Kak MPOLIeHTHas AOMSA OT CBETONPOHULAEMOCTU, PErMCTPUPYIOT BO BPeMs Noxapa B
obbeme 3 M3,

PekomeHaoBaHHOE 3HaYeHne CBETONPOHMLIAEMOCTY AOMKHO npeBbiwaTb 60%.

Mpumeyanue. CtaHgapt NF C 32-073 aksuBaneHTeH IEC 61034-2

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl

Catz52.2.60 watimhoatcon |

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn


http://www.ultimheat.com

B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHWEM HaLllei MPOAYKLMUK, YEPTEHM, ONUCAHUA, XapaKTEPUCTUKKU, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npep,sapMTeanof& KOHCyANbTaUnmn

TexHU4yeckasa nHpopmauma &

H-13 3aBUCUMOCTb NOBbLIWEHUA TeMNepaTypbl INEKTPUYECKMX NPOBOAOB OT CUSbI TOKA U
TeMnepaTtypbl OKpyXalLlen cpeabl

CornacHo MexayHapoaHON aMeKTPOTEXHUYECKOWM KOMUCCUK, NoA (ANMTENbHOM) AONYCTUMOWN TOKOBOW Harpy3kon («Ampacity» B CLLUA) noHnmatoT
«MaKcuMarnbHoe 3Ha4eHne CuIbl ToKa, KOTOPbIN MOXET ANUTENbHO NepeaaBaTbCA NPOBOAHWMKOM, YCTPOMCTBOM MNW annapaTtoM Npu yKasdaHHbIX
ycnoBusix 6e3 NpeBbILLEHNS YKasaHHOrO 3Ha4YeHNs ycTaHoBMBLUeNCS Temnepatypbi» (IEV-826-11-13). YkaszaHHOe 3Ha4yeHne — 310 MakcumarnbHas
Temneparypa, Harne4yataHHasi Ha U3onsILMOHHOW o6onoyke NPOBOAA UMW ykadaHHasi B COOTBETCTBYIOLLEM JIUCTE AAHHbIX.

MN3meHeHne TemnepaTypbl BHYTPEHHE NPOBOAKM NPpMOOPOB NPOMCXOAMT BCReacTBME cCamoHarpesa no 3akoHy [hxoyns — JleHua, noa aevicTenem
BHYTPEHHel TemnepaTypbl YCTPOWNCTBA, A€ PACMONOXeH NPUBOA, a TakkKe OXNaKAEeHUS eCTECTBEHHOW KOHBEKLIMEN.

MakcvmanbHas Jonyctumas BHyTPEeHHSAS Temnepartypa rotoBoro o6opyaoBaHuns npeacTaBnseT cobov napaMeTp, KOTOpbIv onpedensercs
MHTerpaTopom, obblYHO Ha OCHOBaHUM TpeboBaHWi cTaHaapTa.

Mnowaab NonepevyHoOro ceYeHns 1 TUM 3oNALMN NPOBOAA BbIBUPAIOT HA OCHOBaHUM MaKCUMMarbHON AONYCTUMOW TeMNepaTypbl.

B cnpaBoyHol Tabnuue Huke ykasaH neperpeB OTAeNbHbIX NPOBOAOB B 3aBUCUMOCTY OT CUIlbl TOKa, NMOLWAAN NONEPEYHOro cedeHusi, Buaa
N30MSALMK U TeMMepaTypbl OKpyxaloLlen cpeapl. [laHHas Tabnuua AomKHa MCNonb3oBaThCs Kak peKoMeHAaumnm no npeasapuTensHomy nogoopy.
Koraa kabenu nogkntoyatoT nyykamu, MPUMEHSIOT NOHWKaoLLmMe KO3MMULIMEHTbI CUMbl TOKa. [N 3TON Lieny MOXHO NCNOoMb30BaTb peKoMeHaaumum
ctanaapta EN60204-1 (1998) ansa ycraHoBok Tvna E:

KoadppMumeHT NOHMKEeHUs cCunbl TOKa B 3aBUCMMOCTHU
OT KOnuyecTBa Lienemn nop Harpy3komn
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H14 MNpaBuna 3asemneHuns, TpedbyemMmblie cTaHAapTamm

HopmaTtunBHas AOKYMEHTaLMs COQEPKUT MHOXECTBO NPEANMCcCaHUiA KacaTenbHO 3a3eMIeHUst yCTPOUCTB. WX Lenbto siBnsieTcs obecneyeHne
6e3onacHocTy nogen. Huwke npyBogsATca Hanbornee BaxHbIe U3 TakUX MONOXEHWI, coaepxawymnecs B ctaHgapte EN60335-1:

1. Bce yacTu 3axknma 3a3eMrieHnsi, npeaHa3HavYeHHble AN NPUCOeANHEHMS BHELLHUX NMPOBOAHMKOB, AOMKHbI OblTh BbINONHEHb! TakuMm 06pasom,
YTOObI UCKIIOYMTBL PUCK 0B6pa3oBaHNsi KOPPO3UW BCIIEACTBME KOHTAKTa MEXAY STUMM YacTAMU U MEAbIO 3a3eMITSAOLLErO NPOBOAHMKA UMW KOHTaKTa
Mexay ApYruM nobbiM ApyrMM METanoM 1 aTuMm Yyactamu. Yactu, obecnevmBatoLLime HENPEPBLIBHOCTb LIEMW 3a3€MMEHUS, OOMKHbI ObITh
M3roTOBIEHbI N3 MeTanna, obecneyrBatoLLEero 4OCTaTO4HY0 KOPPO3MOHHY CTOMKOCTb. ECnn Takne Yactun n3rotoBneHbl U3 ctanu, To ux Hambonee
BaXXHbl€ Y4aCTKM JOIKHbI ObITb 3aLUMLLEHbI ranbBaHUYECKMM MOKPLITUEM TOMNLLMHOW HE MEHee 5 MKM. YacTu, N3roTOBNEHHbIE N3 MeaW UM MEAHBIX
CMaBoB C Jornen meay He MeHee 58% Ansa yacten, nonyvyaeMbix XOnogHbIM (hopMoBaHueM, unn He meHee 50% meau ons Bcex ocTanbHbIX YacTen,
a TakKe YacTu, U3rOTOBIIEHHbIE U3 HEPXXABEIOLLEN CTanu ¢ coaepxaHueM xpoma He meHee 13%, cynTaloTCs 4OCTATOMHO YCTONYMBBLIMU K KOPPO3UK.
2. NamepstoT nageHre HanpshKeHUss Mexay 3aXKMMOM 3a3eMIIeEHUs] Npubopa U KOHTAKTOM 3a3eMIIeHMs Ha Bnycke Nnpubopa v AOCTYNHOM
MeTannuyeckon Yyactbto. ConpoTUBNEHNE, BbIYMCIIEHHOE HA OCHOBaHWUM CUIbl TOKA Y M3MEPEHHOTO TakuM 06pa3oM NageHUsi HanpPsPKEHUS!, He
[omkHo npesbiwartb 0,1 Om.

3. CamoHapesatoLme BUHTbI (Camopesbl) 1 pe3bboHakaTHbIe BUHTbI 4OMYCKAETCS UCMONb30BaTh A5 ANEKTPUYECKMX COEQNHEHWUI, TOMBKO €CIN OHU
(HOPMMPYIOT MOSTHOLEHHYIO BUHTOBYO pe3bby. OgHako MCcnonb3oBaTh CaMOHape3atoLLme BUHTbLI HEe pa3peLuaeTcs, €Crv OHU, CKOper BCero, byayT
NMPUMEHSITLCA NONb30BaTENEM UMM MOHTaXKHUKOM.

4. [ins o6ecnevyeHns HeNpPepbIBHOCTY LIEMW 3a3eMIEHNS B KaXKAOM MOAKITIOMEHUN HY>KHO MCMOMNb30BaTb HE MEHEE [ABYX BUHTOB, ECIIN TOMbKO BUHT HE
opmupyeT pe3bby, ANMHA KOTOPOW COCTaBMsIET HE MEHEE MOSIOBUHBLI AMAMETPa BUHTA.

5. BUHTbI 1 ranku, ecrnv OHU UCMONb3YTCA ANS CO30aHMSA MEKTPUYECKOro coeanHeHns nnm obecnedeHnsi HenpPepbIBHOCTU LIENW 3a3eMIIEHUS,
[OIDKHbI ObITb 3aKpenneHbl Ans 3auThl OT OTBUHYMBaHUSA. [ns obecneyeHns 4OCTaTouHON hrKcaLum MOTyT UCMOSb30BaTLCS NPYXUHHbIE LUaiibbl,
CTOMOPHbIE LIanbbl U 3aMKV B BUAE KOPOHOK, SIBMSIOLLUXCH YACTbIO FONTOBKM BUHTA.

6. 3axuMbl 4N NPUCOEANHEHNS BHELLHMX NMPOBOAHMKOB LIENW YpPaBHWBaHWUS NOTEHLMANIOB AOMKHbLI NO3BONATb NPUCOEANHSTE MPOBOOHMKM C
HOMWHAIbHON NIOLLAABLI0 MONEPEYHOro CeYeHNs oT 2,5 MM 40 6 MM’ 1 He [OIKHbI UCMONb30BaThCS ANS 06ecneqeHns HenpepbIBHOCTM LiEni
3a3eMMEHNS MEXAY PasnuyHbIMK YacTsMu npubopa. OTKpPenuTb NMPOBOAHUKU 6E3 NCNONb30BaHWS MHCTPYMEHTA OOMKHO ObiTb HEBO3MOXHO.

7. AnekTpuyeckne CoeanHeHUs 1 coeanHeHusl, obecneynBaroLLe HeNPEepPbIBHOCTb LIENW 3a3eMIeHNs], AOMMKHbI UMETb TaKyt KOHCTPYKLIMIO,

4YTOObI KOHTAKTHOE AaBrEHNE HE NepefaBasiocb Yepes U3ONALMOHHBIN MaTepuar, KOTOPbIA CKIOHEH K ycaake unv gedopmauum, eCiiv TONbKO
MeTanmyeckme Yactu He obrnagaroT ynpyrocTbio, JOCTAaTOYHOM A1 KOMMIeHcaummn nobon ycagku unv gedopManmm n3onsLMoHHOro Matepuvana.
Kepamuyeckuii Matepuan He CKIOHEH K ycaake unv gedopmaumm.

www.ultimheat.com j Cat23-2-2-61



http://www.ultimheat.com

TexHU4yeckasa nHpopmauma

e

Bce 3axuMbl 3a3eMneHns N3roToBMneHbl U3 HepXxaBetoLwen ctanu, a ux KOHCTPYKUKUA COOTBETCTBYET ONMUCaHHbIM BbllLle TEXHNYECKUM Tpe6OBaHVIF|M.

H-15 3axumbl 3a3eMmneHus HarpeBaTeneun

B yacTHOCTW, OHM OCHALLEHbI BUHTAMM U3 HEPXXaBEIOLLEW CTanu 1 NPY>XMHHbIMK LanbamMu, a Takke MMEeKT JOCTaTOuHYH AnvHY pe3bbbl. Ons
obecneyeHunst 4ONONHUTENBHON 6E30MaCHOCTU NPUMEHSIIOT MONIOXEHUS!, MOTMYECKM BbITEKaOLLME U3 AyXa CTaHAapTa, O TOM, YTo pukcaums

npuBapuBaHnem NprYxBaToOYHbIM LLUBOM JOSKHA OCYLLECTBNATLCSA XOTSA Obl B ABYX pa3HbIX M OTAENbHbIX TOYKaX.
MoOMEHTbI 3aTSKKM BUHTOB 3a3emnenuns: M4: 1,2 H-m, M5: 2 H-m.
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npuBapuBaHus npuBapuBaHus npueapueaHus npuBapuBaHus npuBapuBaHus npuBapuBaHus
Mpucnocobnexue
MoxeT MoxeT MoxeT MoxeT P
OCHaLLEHO KPHOYKOM
MCMNOmNb30BaTbCA MCNOMNb30BaTbCA MCMOnb30BaTbCst MCMONb30BaTbCst U pesbBoi M5
Ons 3a3emneHus Ons 3a3emneHus Ons 3asemneHus Ons 3asemneHus ng MOHTEXE
VN Ans HACTEHHOTO | UNW ANst HACTEHHOIO | UNW ANsi HACTEHHOTO | UNK Ans HacTeHHoro | Mpucnocobnexune n?examqecxoﬁ
MOHTaxa. MOHTaxa. BeicoTa MOHTaxa. BbicoTa MOHTaxa. BbicoTa | OCHaLLEeHO KpHOYKOM .
C 3aALLMTHON KPbILLKN
11-mmnnumeTpoBas 7 MM nossonsieT 7 MM no3BonseT 7 MM no3BonseT 1 pe3bbon M5 13 HED)KABEIOLLE
BbICOTa NO3BONSAET MCMnonb30BaTb MCMNonb30BaTb MCMNonb30BaTb 0N MOHTaxa P tw
o CTanu Ha Krnemmbl
MCMNonb30BaTb naHHoe OaHHoe OaHHoe MexaHu4ecKomn
. HarpeBaTenbHOro
naHHoe npucnocobnexne co | npucnocobneHne co | NpMcnocobneHune co | 3aLMTHOM KPbILLKM anemeHTa. JIomKHO
npucnocobneHne co | CrnoemM BCMEHEHHON | CrOEM BCMIEHEHHOW | CrIOeM BCMEHEHHON | U3 HepKaBeroLLen CTaHaBJ'IIVIBaTbCFI
crnoem BCMeHeHHON n3onsaummn n3onsaumm n3onsaumm cTanu Ha Krnemmbl y Ha TODLEBYIO
n3onauum TONWMHOW 5 nnun TONLWMHOM 5 nnm TONLWMHOM 5 nnm HarpeBaTenbHOro puesy
. KPBbILLKY C BbIXO4AMM
OcobeHHoctn | TOMWMUHOM 10 MM. 6 MM. MoHTax Ha 6 Mm. MoHTax Ha 6 Mm. MoHTax Ha | anemeHTa. [JOmkHO TOVBYaTOro
MoHTax Ha nnockyto NOCKY0 YacTb NIocKyto YacTb NMockyto YacTb yCTaHaBnNnBaTbCs Har ZyBaTeanoro
YyacTb pesepByapa. pesepByapa. pesepByapa. pesepByapa. Ha TOpLEBYHO gﬂeMeHTa
MpenycmoTpeHs! MpenycmoTpeHs! MpepycmoTpeHbl [MpepycmMOTpeHbl | KPbILLKY C BbIXO4aMu Mpenycmor, éHbl
2 oTBepcTUs 2 oTBepcTUs 2 oTBepCTUS 2 oTBepCTUSI Tpybuartoro p2 o¥5e CTng
ONs TOYHOro ONs TOYHOro ONs TOYHOTO ONs TOYHOTO HarpeBaTenbHOro ns ToEHoro
NO3MLMOHUPOBAHNS | MO3MLMOHMPOBAHUS | NMO3ULIMOHUPOBAHMSA | MO3MLMOHUPOBaHUS | anemMeHTa. MoxeT noaﬂ HOHMDOBAHMS
no BbICTYyMNaoLMM no BbICTyNaoLLMM no BbICTYNawLLMM no BbICTYyNawLLMM MCMOnb30BaThCsl C o BLLCT ngno .
LWINUNbKam mnu LWINUNbKam unu Wwnunbkam unm wnunbKam unm anametpamum 100, y t
LWINUNbKam unm
BbicTynam. Moxet | BbicTynam. MoxeT | BbicTynam. MoxeT | BbicTynam. Moxer 125 1 150 mm. BbICTYRaM. MoxeT
MCMONb30BaTbCS Ha | MCMOMb30BaTLCA HA | UCMONb30BATLCS Ha | MCMOMb30BaTLCA Ha y )
e3epByapax BCeX | pesepByapax BCEX | pesepByapax BCeX | pe3epByapax BCEX ncnonb3osaTLCs
P OnameTpoB OnameTpoB anameTpoB anameTpoB Anametpami 100,
POB. poB. pos. pos. 125 1 150 mMm.
ConpoTuene-
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Ha Knemmax,
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Y1006bI 3aLUTUTH SJIEKTpUYECKNE KnemMmMbl OT yAapHbIX HAarpy3okK, Ha TOpLUEeBYHO KPbILLKY C BbIXOA4aMU MOXET yCTaHaBNMMBaTbCA AONOJTHUTENbHadA
KpbILLKa 13 Hep)KaBeIOU.leVI cranu. OHa Kpenutcs BUHTOM U KPHOYKOM Ha 3aXXUM 3a3eMineHuns. Ota KpbILLKa He obecneunBaet 3alUUTy OT Kanesb

BOAbI.
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| — ycTponcTBa perynmpoBaHusl U 3aliUThbI

I-1 QneKTPOHHLIE KOHTPONNepbl TemnepaTypbl, TEPMOCTaThI,

TepmMmoorpaHnuiumTenun, TennoBbieé BbiKo4yaTesnun
[laHHbIe KOMMOHEHTLI BLIMOMHSIIOT PasnnyHble PYHKUUK 1 06ecneymBaloT AOMONHNTENbHDIA YPOBEHb 3aLLMUTI.
OHVM MOTyT UCMONb30BaTLCS B PA3MUYHBIX COMETaHUSAX, OCTaBNASA LUMPOKUI BbIBGOP ANs CUCTEMHOTO MHTerpaTopa Kak B acrekTe noabopa Takux

yCTpOI;lCTB, Tak U 3HaYeHUN Nx YCTaBOK.

PacnonoxeHue atnx yCTpOI7|CTB BHYTpU HarpeBaTenePl, onucbiBaeMbIX B TEKYLLEM KaTarnore, onpegendarT nyTeM UCMbITaHUA B CaMbIX TAXEIbIX
ycnoBuax anda nonyvyeHua ontumMarnbHOro pesynbrarta.

- ONeKTPOHHbIE KOHTPOMNIEpbl TemnepaTypbl:

3TV YCTPOWCTBA NpeAHa3HaYveHbl Ans perynmpoBaHnst TemnepaTypbl XKWUAKOCTH, NPOXoAsiLLei Yepes HarpeBaTenbHbI
KOHTYp. MecTo n3MepeHns Temnepatypbl 0ObIYHO BbIGMPAIOT PSAAOM C BbIMyCKOM XWAKOCTM NOCIE NMOBTOPHOIO
HarpeBa, a B HEKOTOPbIX Cry4Yasx — B KOHType 3a npefenaMu Harpeearens.

3T yCTPOMCTBa MOryT perynupoBaTb HarpeB C NOMOLLbIO OAHOW, ABYX, @ MHOTAA U TPeX CTyNeHen MOLLHOCTH.
MHoraa oHM ocHalaloTea cpeAcTBaMm CUrHanmaauum no BbICOKOW Temneparype.

[laHHble KOMMOHEHTbI 0BbIYHO YCTaHaBNMBAKOTCA HE B KOPNYC HarpeBaTens, a B creuunanbHbIi kapmaH,
NpeayCcMOTPEHHbIN MoA YCTaHOBKY AaTyunka Temneparypbl.

- Perynupyemble TepMonaTpoHbl U KanunnsipHble TEPMOCTaThI: 3TV YCTPOWCTBA NpeAHasHaveHbl Ans perynvpoBaHust
TemnepaTypbl XUAKOCTH, LMPKYNUPYOLLIeii B HarpeBaTeribHOM KOHTYpe. MecTo n3amepeHns Temnepartypbl 3TUMK
YCTpOWCTBaMM 06bIYHO BbIGMPALOT BO3ME BbiMycka XUAKOCTU. OHM He NpeanpUHUMAIOT HUKAKUX KOHKPETHbIX
[eViCTBUI B Cryyae NpeBbILLIEHVSI PETYNMPYEMOii MU TeMrnepaTypbl Mo Kakoi-nubo NpuynHe BCreacTBUe oTkasa
yCTpoiicTBa. [laHHble KOMMOHEHTLI MOTYT MO 3anpPOCy YCTaHABNMBATLCSA B COEANHUTENbHYI0 KOPOBKY HarpesaTens 1 B
KapmaH, KOTopblii 06bIYHO NpeAycMaTpUBaETCs Nof YCTaHOBKY TEPMOMATPOHOB.

Mpu ncnonb3oBaHWK B GbITY, HAaNPUMEP B HAKONWUTENbHBIX BOAOHArpeBaTensx, TepmMocTar 06bI4YHO HacTpaueaoT
Takum obpa3om, 4ToObI TemnepaTypa Bofdbl BHYTPM pe3epByapa cocTasnsina okono 60°C, 4tobbl yMEHbLUNTL PUCK
06pa3oBaHusi U3BECTKOBLIX OTIIOXEHWUI 1 MOMyYEHNUs OXKOroB, a Takke npv o6paboTke NUTLEBOI BOAbI — YTOObI
VCKINIOYNTb pa3MHOXeHne BakTepuii (nervoHennbl).

[ins GbITOBLIX BOJOHArpeBaTenel MakcuManbHas TemnepaTtypa yCcTaBku He MOXeT npeBbiwatb 80°C.

TepmoorpaHyMTenu ¢ AMCKOBLIMM TEpMOCTaTaMu: 3TV YCTPOWCTBA NpefHa3HaYveHbl Ansi OGHapYXeHUs BbICOKOM
Temneparypbl XXMAKOCTW BHYTPWU HarpeBaTensi.

MoaTomy ux pa3MeLLatoT B BEpXHEN YacTu peaepByapa, rae ManoBeposiTHo o6pasoBaHue BO3ayLUHbIX kapMaHoB. Mx
yCTaHaBNMBAIOT Ha HapY>KHYIO CTEHKY pe3epByapa. B oTBeT Ha yBenuyeHne TemnepaTtypbl CTEHKM OHU cpabaTbiBatoT
npv JOCTMXXEHWUN 3aaHHO Ha 3aBOAe-N3roToBUTene ycTaBku. [locne CHUXeHWst TemnepaTypbl OHWM aBTOMaTU4ECKM
BOCCTaHaBMMBAIOT UCXOOHOE COCTOsIHME (CcOpocC).

Mbl pekoMeHAyeM 3almUTUTL 3TV TEPMOCTaThl OT MPOHUKHOBEHWS BHYTPb BOAbI C MOMOLLbIO CUITMKOHOBOTO Yexna
WK 3an1BKW 3MOKCUAHOM CMOMNOW; AaHHble peLleHns Takke NO3BOMSAIOT 3alMTUTL HAXOASLLMECS NoA HanpshKeHneM
KMEMMbI OT Cry4aitHOro COMPUKOCHOBEHWS C KOXeEN YeroBeka.

B paHHOM kaTanore mMbl OTAaeM NpeanoyTeHe TepMocTaTtam ¢ kabensmu, NpUnasiHHbIMK K KNeMmam, 3a c4eT Yero
[O0CTUraeTcs XopoLlast repMeTUHHOCTb.

TepMoorpaHVunTenu ¢ AUCKOBLIMW TepMOcTaTaMu C py4HbIM COPOCOM: 3TV YCTPOWCTBA NpeAHasHaveHbl Ans
obBHapyXeHUst aHOMarbHO BbICOKON TeMMepaTypbl XUAKOCTU BHYTPY HarpesaTens. MoaTomy ux, kak u mogenu

C aBTOMaTU4eckum cbpocom, pa3meLLaioT B BepXHel 4acTu pesepsyapa, rae ManoBeposTHO obpasoBaHue
BO3YLLUHbIX KAPMAHOB. VX yCTaHaBNMBAIOT Ha HapyXHY0 CTEHKY pedepByapa. OHu cpabaTbiBatoT Mo JOCTUXKEHWUN
3apaHee 3a4aHHON YCTaBKM B OTBET Ha HEODObLIYHO BLICOKWIA POCT TeMnepaTyphbl, KOTOpbI Habnogaetcs npu
YMEHbLLEHUN pacxoaa unv npekpaLleHnn NoaaYm XuaKoCcTu, a Takke B Criyyae oTkasa perynstopa Temneparypbl.
Kak npaBuno, nx nepeknioyareny sBnsitoTCst O4HOMOIOCHBIMU, OAHAKO BCTPEYAOTCS UCMONMHEHNs € 2 U 3 nontocamu.
Mocne cpabaTbiBaHWsA MOXHO NPOU3BECTV COPOC YCTPOMCTBA, HaXaB KHOMKY, PacnofioXeHHY0 Mexay AByMS
2NeKTpU4ECKUMM knemmamu. [locTyn K aTo KHOMKe AOIHKeH BbiTb orpaHMyeH, NoCKorbKy CyLLECTBYeT OnacHOCTb
NPVKOCHOBEHUS NanbLiaMm K Knemmam rnog, HanpsbkeHnem. Mbl pekomMeHayeM 3alyUTuTb 3TW TepMocTaThl OT
NPOHWKHOBEHWS BHYTPb BOAbI C MOMOLLbIO CUIIMKOHOBOTO Yexra Ui 3anmBKi1 SNMOKCUAHOW CMOMOW; AaHHbIe peLleHns
TakkKe NO3BOMNAIOT 3ALUUTUTL HAXOASALLMECS NOJ, HaMNPsXKeHNEeM KNeMMbl OT Cry4aiiHOro CONPUKOCHOBEHMSI C KOXe
yenoBeka. PaspaboTaHHble Hamy CUIMMKOHOBBIE YEXITbl MO3BOMSIOT OCYLLECTBSITb COPOC, HE CHUMAs YexXor.

B paHHOM kaTanore mMbl OTAaeM NpeanoyTeHe TepMocTaTtam ¢ kabensmu, NpunasiHHbIMK K KneMmam, 3a cHeT Yero
[AOCTUraeTcs XopoLlasi repMeTUHHOCTb.

- TepmMoorpaHu4MTENu ¢ TEPMONaTPOHaMM U KanunnsapHbIMU TepMocTaTaMu: 3T YyCTPONCTBA NpeAHasHayYeHb!

Ans 06HapyXeHWs aHOMarbHO BbICOKON TeMMnepaTypbl XUAKOCTW BHYTpY Harpesaternsi. [loaTomy nx pasmeLuatot

B BEPXHEW 4YacTu pe3epByapa, rae ManoBeposiTHoO o6pa3oBaHme BO3AYLUHbIX KapMaHOB. VX Aatyunk gomkeH 6biTb
YCTaHOBIEH B CrieuuarnbHblii KapMaH. ONeKTPUYECKUiA KOpryc MOXeT YCTaHaBNMBaTbCA B COEANHUTENbHYIO KOPOOKY.
[ins 3TUX YCTPOWCTB NpedyCMOTPEH UCKMIOYNTENBHO pyyHoii cbpoc. B cnyyae oTkasa oHu npuHumatoT BGesonacHoe
COCTOSIHUE; 3TO 3HAYUT, YTO OHM cpabaTbiBalOT, €CNN NATPOH UMW Kanumsap NpoTekaloT Unu nospexaeHsl. OHW
cpabaTbiBaloT Mo AOCTMXKEHUW 3apaHee 3aAaHHON YCTaBKN B OTBET Ha HEOObIYHO BLICOKWI POCT TemnepaTypbl,
KOTOPbI HabnogaeTcs Npy yMeHbLUEHUW pacxoaa Unv npekpaLleHnn Noaadum XuaKocTu, a Takke B Cryyae oTkasa
perynsitopa Temrnepartypbil.

OBbIYHO 3TW YCTPOWCTBA He BXOAAT B KOMMIEKT MOCTaBKU HarpeBaTenem, onmcbiBaeMbix B 9TOM KaTtarore, ofHako
MOryT ycTaHaBnmMBaTbCs Mo 3anpocy.

Tennosble Bbikntovatenu (TCO): aTn ycTpoicTBa crnyxat ANsi OTKMIOYEHNUA NUTaHUSt HarpeBaTenbHOro anemMeHTa npu
ob6HapyeHun paboTbl BCYXYH0.

OB6bIYHO UX YCTaHaBNMBAIOT B KAPMaH PsSiOM C TpyGUaTbiM HarpeBaTenbHbIM 3MIEMEHTOM, KOTOPbIN NEPBbIM BbICTYNUT
13 XMOKOCTW B Cryvae npekpalleHnsi nogavn.

Kpome Toro, oHn MoryT pasmeLLaTbCsi B XONOAHOW 30He TpybuaToro HarpeBaTenbHOro anemeHTa B obonouke. Bpems
OTKIIMKa ANsi 3TUX YCTPOWCTB AOMKHO ObITb AOCTATOYHO Mano, YToBObl MO3BONUTL OTKMKOYMTL NUTAHWE A0 Havana
BO3ropaHus.

[ins aTMX YCTPONCTB He NpeaycMoTpeH cbpoc; B cnyyae cpabaTbiBaHWs UX HEOBXOAUMO 3aMEHUTb.

YcTaHOBKa Takoro TEMMoBOro BbIKIoYaTeNs ABMsSeTca 0bs3aTenbHoN cornacHo Tpe6oBaHMsIM HEKOTOPbLIX CTaHAAPTOB
no obecneyeHunto 6e3onacHocTn BbIToBOM TeXHUKK, Hanpumep EN60335-2-xx.

MpumeyaHmne KkacaTeslbHO TEPMOCTATOB C PYy4YHbIM COPOCOM M NNaBKUX TENNOBbLIX BbIKo4YaTenen

[aHHble ycTpoiCTBa onucaHbl B cTaHdapTax no obecneyeHunto 6esonacHocTu, 06b14HO B cepumn ENB0335-2-XX, KOTOPbIMU CUCTEMHBIN MHTETPATOP OOIKEH
PYKOBOACTBOBATLCS C YHETOM CTOSILLMX Nepeq HUM 3ajay 1 ycrnoBuii akcnnyaTtaumn. Hanpumep, ctaHaapt EN 60335-2-21 (OTHOCSLLMIACS K HAKONWUTENbHLIM
BOJOHArpeBaTensiM) yTBepxxaaet criegytoilee B § 24. 101. TennoBble BbIKIOYaTENUN AOMKHBI ObITb 663 camoBo3BpaTa. OHM AOMKHLI UMETH MEXaHWU3M BbIKITOYEHUSI CO
cBO6OAHBIM pacLienneHnemM nnm GbiTb pacnonoXeHbl Tak, YTOObl UX MOXHO 6bINo 6bl Nepe3anycTUTh TOMbKO Nocne yAaneHns HECbEMHOMN KPbILLKM.

B ToM e cTaHgapTe ckasaHo B § 24. 102: Temnepatypa cpabaTtbiBaHWs TEMMOBOMO BbIKIOYATENS 3aKPbITOr0 BoAoHarpeBaTerns AomkHa obecneumBaTb TemnepaTypy
BoAbl He 6onee 99°C, nnu TennoBoK BbIkNoYaTenb AokeH cpabaTbiBaTek 4O TOrO, Kak ero Temnepatypa npesbicuT 110°C.
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-2 JaTunkmn TemnepaTtypbl

PacnonoxeHue 4aT4MKoOB TemMnepaTypbl
HarpeBatenu )uakocTn MOryT ocHaLlaTbCs AaTyvMkamu Temnepatypbl. OBbIYHO 3T YCTPOMCTBA HEe BXOAAT B KOMMNIEKT NOCTaBKU HarpesaTtenen,
OfiHaKO MOFYT yCTaHaBNMBaTLCS MO 3anpocy.
B 3aBucHMOCTM OT TVNa AaTymnka TeMnepaTtypbl U XapakTepa ero NpUMEHeHUs AaMeTp 1 PacnosioXeHWe KapMaHa TEpMonapbl MOryT OTNNYATLCS.
[aTunk MOXeT MCMonb30BaTbCs B CreayoLmX Lensx:
- ANS U3MEPEHUsi TEMMEPATYPbl XONOLHOM XKUAKOCTU Ha BrycKe, B 3TOM Clyyae AaTyuMK yCTaHaBMUBaIOT PSILOM C BMYCKHLIM (OUTUHIOM;

- AN U3MepeHUsi TeMnepaTypbl ropsiyeit XUAKOCTW Ha BbIMycke, B 3TOM Crydae AaTyuK yCTaHaBNMBAKOT PSAOM C BbIMyCKHbIM (OUTUHIOM.
HekoTopble anekTpoHHble CpeaCcTBa ynpaBreHust u3mepsitoT oba Buaa Temnepatypbl Ansi pacdeTa MrHOBEHHOW MOLLHOCTM (A4S 3TOro
O[IHOBPEMEHHO M3MEPSIIOT PACcXof, XUAKOCTH). Mbl NpeaycMOTpenu AONOMHUTENbHBIE LUTYLIEPbl C KapMaHaMy TEpMONaphbl Nof YCTaHOBKY AaTUYMKOB,
npefHasHa4YeHHble AN MOHTaxXa Ha CyLLeCTBYIOLME HarpeeaTeniu.
Bnpouyem, Takoe pelueHune siBnsieTcs 6onee AOPOrocTOSLLMM, YEM YCTaHOBKA KapMaHOB TepMonapbl B KOPNyc HarpeeaTensi BO Bpemsi ero cbopku Ha

3aBofe-usrotosuTene.

MpepnoyTUTenbHLIE NONOXEHUs1 KAPMaHOB TepMonapbl AaTYUKOB TeMNepaTypbl

KpacHbIM LiBETOM noka3aHbl prﬁ‘laTble HarpeBaTelibHbl€e 3J1IeMeHTbI. CWUHUM LBeTOM 0603Ha4YeHbI KapMaHbl TepMonapbl No4 YCTaHOBKY
YYBCTBUTEJILHOIO 3rieMeHTa AaT4yuKa TeMnepaTypbl.

CpaBHeHMe pa3HbIX TUMOB AAaTYMKOB TemMnepaTypbl B HOpManbHOM AnanasoHe paboymx TemnepaTyp HarpeBaTenen xXuakocTen
(mexay 0 n 120°C).

OcobeHHOCTU Tepmonapa (J, K, E) Tepmope3suctop (Pt 100, Pt 1000) (OTPMIT"Z?;”#:J:I% TKC)
B3anuMo3aMeHsIeMOCTb XopoLwuo OTAN4HO ynosggfa)g)pnggnw o
PacnpocTtpaHeHHble
AnameTpbl YyBCTBUTENbHbIX 2—6 mm 4—6 MM 4—6 MM
3NeMeHTOB
[DonroBpemeHHas
e gl YnoBneTBopuTeNsHO XopoLuo [noxo
ToyHoOCTb Mnoxo B AnanasoxHe 20—100°C XOpOLLO MK OTAINYHO CpeaHe
BocnpousBoaumocTtb _100° YOnoBNeTBOPUTENBHO UK
peaynLraTos Mnoxo B gnanasoxHe 20—100°C OTnn4Ho XOPOLLIO
MpocToTa npeobpazoBaHus
BbIXOAHOIO CUrHana B CnoxHoe npeobpasoBaHne CpeaHe MpocTo
3NeKTPOHHYH chopmy
CpepHee nnu 6bicTpoe
CpenHee unu 6eicTpoe (B
Bpems oTknuka 33BUCMMOCTI OT MAMETPa) CpenHee (B 3111;(';\:1;%%? ot
JInHeNHOCTbL YOoBneTBopuTENbHO OTnnYHO Inoxo
CamoHarpeB Het O4yeHb HU3KUIA UINN HU3KWIA Bbicokui

Bnusaxue NPOBOAHUKOB Ha

Hy)KHbI cneunanbHble

Pt100: pekomeHayeTcs 3-npoBogHoOe
nogkntodenune. Pt1000: goctatodHO

Hu3koe (Tonbko
2-nNpoBoAHOE

CpenHss B knacce B

n3mepeHue KOMMeHCHpoBaHHbIE NpoBoAa 2-I'IpOBO,D,HOFO NOAKIOHEHNSI. I'IOLLKJ'IIO‘-IeHI/Ie)
Huskasa nnun o4eHb HU3Kas
TOUMOCTb n3Kasd npu yK HHOW TOYHOCTU
Ctoumoc Huska Hiukas B knacce B a3aHHOW TOYHOC

1 B3anMo3aMeHAeMOoCTU

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
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-3 Pene noTtoka

MuHuaTIOpHOE MarHUTHoOe pere nNoToka

MarHuTHOe pene NOToKa co BCTPOEHHbLIM pene
MOLHOCTH

MoHTaXHbIM KOMMJEKT AN MarHUTHOIO perie NoToka
CO BCTPOEHHbIM perie MOLWHOCTH, ANA HarpeBaTens
XUaKocTu

Q MoHTaXHbIM KOMMMEKT AN MarHUTHOIO perie NoToka
AnA HarpeBaTens XXUAKOCTU

Pene notoka: aTn ycTponcTBa HAaCTPOEHbI TakM 06pPa3oM, YTOObI X KOHTAKT pa3MblKascs, Korga pacxod B KOHTYpe ONyCKaeTCs HKe KpUTUYECKOro
3HaYeHs, HanpumMep B criy4ae GrMOKMPOBKY UMW OTKa3a BHELLHErO LMPKYMALMOHHOIO Hacoca.

Pa3mMblkaHne 3TOro KOHTaKTa OTKNIOYaEeT HarpeBaTernbHbIe aneMeHThl. [JaHHble YCTpocTBa npeanaraoTes B ABYX hopmax: € NlonacTblo, KoTopas
ynpaBnseT MUKPOBbIKIOYaTenemM (cuctema TpebyeT yCTaHOBKM YNpyrovi MPOKMNaakm Mexay onacTbio U BbIKMOYaTeNneM), Unv ¢ nonacTbio, KoTopast
yNpaBnseT repKoOHOBbIM BbIKITIO4ATENEM C NMOMOLLbIO MarHuTa (4epes CTEHKY, YCTaHOBKa NpoKnagku He Tpebyetcs).

[aHHble ycTpolricTBa 00bIYHO YCTaHaBMMBAKOT Ha PUTUHT 3/4” ¢ THE3[0M NOZ NMPOKMaAKY.

XoTsi Mbl Npon3BoAMM 0ba Tvna perie NoToka Ans YCTAHOBKW B HAarpeBaTenu, Mbl OTA3EM NpeanovTeHne MarHUTHLIM pene noToka, MOCKOIbKY Y

HVX OTCYTCTBYET MEXaHV3M ANA YCTaHOBKU B CTEHKY, 3@ CHET Yero yCTpaHseTcs Hanbonee pacnpoCTpaHEHHbIA UCTOYHUK YTeYEK NpU CPeaHUX
TemMrepaTtypax u OTHOCUTENbHOIO BbICOKOM AaBMNEHUM.

OO6bI4HO MOAENM C MarHUTOM U FePKOHOBLIM BbIKNOYaTENIeM MMEIOT OrpaHNYEeHHbIN HOMUHaN nepekniodeHns He 6onee ogHoro amnepa u 20 Br,
KpOMe TOro, 3TO peLueHne TpebyeT cnnoBoro pene AnA paboTsl Leny NuTaHus.

B HekoTopbIX MOAEnsx CMNOBOE pene BCTPOEHO B rofloBKY AaTynKa 1 MNO3BOMSET OCYLLECTBASATL NepekntoyeHme Bnnots o 16 A 250 B
(omHonontocHoe AByHanpaBieHHoe).

Pene notoka He BXoAST B CTaHAAPTHOE OCHALLEHWEe HarpeBaTesien, OnMcbiBaeMbIX B JAHHOM Katarnore, O4Hako MOryT ObiTb YCTaHOBIEHbI C
MOMOLLbI0 TPOMHUKOB C pene noToka, KOTOpble MOXHO BBUHTUTL BO BMYCKHOW (DUTUHT Nepes HarpeBaTenem (CM. BCromoraTernbHble NprucrnocobneHns
B KOHLe JaHHOrOo KaTanora).
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J — Tennounsonsauus
J-1 BcneHeHHble Tennous3onsayuoHHble MaTepuanbl

Kak 1 Bce KOMMOHEHTbI HarpeBaTeribHOro KOHTYpa, HarpeBaTenbHble ANeMEHTBI PaccenBaloT YacTb S3HEPrM B NpoLiecce TENNMOOOMEHa C OKpyXatoLLen
cpenoin. Tennonsonsiums NpusBaHa orpaHUYUTL 3TN NOTEPK, KOTOPbIE BIMSIOT HA NPOU3BOANTENBHOCTL KOHTYpPA.

BonbLUMHCTBO cnyyaeB ycTaHOBKM HarpeBaTenei, onvMcbIBaeMbIX B JaHHOM KaTarore, B 0COGEHHOCTY YCTaHaBMMBAEMbIX B KOHTYPbl KOHAULIMOHUPOBaHUSA
BO3yXa, HaKnaAplBaOT Ha Matepuarnbl AONOMHUTENBHBIE OrPaHNYEHUs, MPU3BaHHbIE rApaHTMPOBaThL Ge3onacHyto paboTy 1 AONTOBEYHOCTb
o6opynoBaHusl.

B yacTHocTwm, 3T0:

- [MbKocTb, No3BONAOLLAA MaTeprarny usrmbaTbcs B COOTBETCTBUM C hOPMOV pe3epByapa.

- Huskas anutenbHas ckopocTb ycaaku npu Temnepartype o 80°C, 3a cHeT Yero UCKNoYaeTcsl pUCK paspbiBa M30MsALMM BO BPEMS TEPMOYCaaKU.

- YCTONYMBOCTb K AEWCTBUIO TemMnepaTypbl, KOTopas No3BonsieT n3bexarb CaMOBOCTINIaMEHEHUS MaTepuana npu neperpese B cry4ae paboTkl BCyxyto Ha
yCTaHOBKaXx, OCHALLIEHHbIX NaBKUM TENMOBbLIM NpeAoXpaHuTenem (MCMblTaHUsA NOKa3bIBaloT, YTO ANUTENbHAs YCTOMYMBOCTb K AEACTBUIO TEMMEPaTypbI
AomkHa obecneunsatbes 40 Temnepartyp Boiwe 105°C).

- Matepuanb! SOMmKHbI BbITb YCTONYMBBI K AENCTBUIO KOHAEHCAaTa (KUAKON BoAbl), 0OpasyoLLErocs MPU MOHTaXe B KOHTYpe xnajareHTa peBepCcuBHOIO
TENMNoBOro Hacoca, NOCKOMbKY ero MoBEepPXHOCTU MOTYT BbITb XONOAHLIMU B TENMOe BpeMs rofa. ([ns atoro TpebyeTca Ncnonb3oBaTb BCNEHEHHbIE
3aKpbITONOPUCTbIE MaTepuarnbl C AoNew 3anofiHeHHbIX BOAOW nop meHee 7%.)

= Co,qep)KaHme aKT1BHOro xmnopa meHee 10 YHM BO nsbexaHve pasBUTUA KOPPO3UW NOA N30NSALMEN Ha MOBEPXHOCTU pesepByapa 13 Hep)aBetoLLen cTanu.

CyluecTByeT AiBa TUNa rMOKMX BCMIEHEHHbIX 3aKPbITOMOPUCTBIX N30NALMOHHBIX MaTepyarnos, KOTOpPbIE UCMONb3YOTCA ANS M30MNSALMKN HarpeBaTenen n
YAOBNETBOPSIIOT NPMBEAEHHBLIM BbiLLIE TPEBOBAHWSAM: BCMEHEHHBIV MaTepuan Ha 0cHoBe ByTaaneH-HUTPUILHOTO Kayyyka 1 MNBX 1 BCneHeHHbI 3Tunex-
MPONWIEHOBbIN KayyyK.

Oba BCneHeHHbIX MaTepuana oTIM4arTCs TMOKOCTbI0, UMEIOT 3aKpbIThle MOPbl U XapaKTepU3yTCS BbICOKOW YCTOWYUBOCTBIO K AEVWCTBUIO TEMNepaTypbl.
CyLLecTByeT MHOXECTBO APYIVX TUMOB BCMEHEHHbIX 3aKPbITONOPUCTLIX MaTepuanos, HO HEKOTOPbIE U3 HUX HE OTMNYaOTCA rTMOKOCTLIO (deHonbI,
nonu13oLMaHypar, MonmypeTaH) unm He obnagatoT AOCTATOMHON YCTOMYMBOCTBIO K AENCTBUIO TeMNepaTypel (HEOMpPeH, NonMCTMpon, Nonuatuner). Apyrve
obnapgatoT NPeBOCXOAHBIMM TEPMUYECKMIN XapaKTePUCTUKaMM, OQHAKO MX CTOMMOCTb He MO3BOMNSET UCMOMNb30BaTb UX AN TakvxX 3aAad (CUIIMKOHOBbIE
BCNeHeHHble MaTepuansl, ot =70 go +200°C, BcneHeHHbIN BUTOH, oT —25 o +200°C).

J-2 CpaBHeHMe OCHOBHbIX TEXHUYECKUX XapaKTepPUCTUK 060MX BCNEHEeHHbIX MaTepuanos

BcneHeHHbI MaTepuan Ha ocHoBe GyTaaueH-
HUTPUNbLHOTO Kay4vyka u NMBX

BbicokoTeMnepaTypHbIi BCNEHEHHBIW 3TUNEH-
NPONUIIEHOBLIN Kay4ykK

TennonpoBogHocTb Npu 50°C cornacHo
EN 12667 unu EN ISO 8497 (BT1/M-K)

<0,043

0,038—0,042

MnoTHocTb (Kr/m®)

55—95 (cpeaHsist 75)

60—120 (cpeaHsia 100)

[uanazoH pa6oyei Temnepatypbi (°C)

ot —40 go +105°C(ot —40 go +220°F)

BbicokoTemnepatypHble cmecu: ot =50 go +125°C
(ot -58 po +260°F)
CMecy ansa ctaHgapTHon Temnepatypbl: oT =50 go +90°C
(oT -58 po +194°F)

MpeAens! 3NacTUYHOCTM NPU HU3KWUX TeMNepaTypax

CoxpaHsieT rmbkocTb Brnotb Ao —30°C (-20°F)

CoxpaHsieT rmbkocTb Bnnotb Ao —55°C (=70°F)

Ycapka npy noBbILWEHHbIX TemMnepaTtypax

< 6%, 7 aHert npn 105°C (220°F)

< 6%, 7 aHen npn 105°C (220°F)

Knacc orHecToMkocT HEBCMEHEHHOro CbIpbeBOro
martepmnana (UL94)

UL94-HF1

UL94-HBF

EBponenckui knacc orHeCToMKoCTU COrnacHo
noXapHou knaccudmkaumm cTpouTenbHbIX 3aenum
1 CTpouTenbHbIX KOHCTPYKuuK (QupekTnBa EC 89/106/
EEC) EN13501-1 (OupektuBa EC 89/106/EEC)

Knacc E = roptoyee Belyectso

Knacc E = roptoyee BeLLecTeo

MpoyHocTb Ha pa3pbIB (kMa)

=345

=400

CreneHb BogonornoweHus (%)

<7%

<5%

YCTOMYMBOCTBL K AEACTBUIO BOAbI

Martepuvan siBNsieTcsi yCTOMYMBbLIM K AEACTBUIO
Brary v OTNNYaeTCs MPEBOCXOAHON YCTOMUMBOCTHIO
K OEVACTBUIO BOAbI.

He pekomMeHayeTcsi NpUMeHsITb Ha HarpeBaTensix,
roe GyneT Kanatb BoAa, MOCKOIbKY ANUTENBLHOE
BO3[EMCTBME BOAbI MPUBEAET K MPOHUKHOBEHMIO
BOAbI B CTPYKTYPY 3aKPbITbIX NMOP U 1X
nocrieglytoLLiemMy paspyLLeHUo, U3-3a Yero
TENMonpoBOAHbIE CBOMCTBA MaTepuana yxyawarcsi.

Martepuan sSBnseTcs yCToN4MBLIM K AEMCTBUIO Brari 1
OT/IMYAETCS NPEBOCXOAHOMN YCTONYMBOCTBIO K AEMCTBUIO
BOAbI.

He pekoMeHayeTcsi NPUMEHSITL Ha HarpesaTernsix, rae
6yaeT kanaTb BoAa, MOCKOMbKY ANUTENbHOE BO3AENCTBIE
BOAb! MPUBEAET K MPOHWUKHOBEHMIO BOAbI B CTPYKTYPY
3aKPLITLIX MOP U UX NOCREAYoLEMY PaspyLIEHUIO, U3-3a
Yero TEMSIONPOBOAHBIE CBOVCTBA MaTepuasna yxyaLwarcs.

YcToMuYMBOCTb K AEUCTBUIO YNETPAOUONETOBLIX NyYen

YCTOMYMB K AENCTBUIO ynbTpaduonera

OTnmnyaetcs GonbLUel YCTOYNBOCTBIO K AEACTBUIO
yneTpaduonerta, Y4em BCMEHEHHbIi Matepuarn Ha OCHOBe
GyTaaneH-HUTpUIbHOrO kaydyka u MNBX.

Hauano passutus kopposumn

Copgepxanue xnopa < 10 YHm
Mpu ncnonb3oBaHUM C ayCTEHUTHLIMU
HepXaBetoLLMMM CTansiMm1 Mpu NoCTOSHHOM
Temnepartype cabiwe 80°C
(180°F) BO BMaXHbIX YCIOBUWSIX PeKOMeHayeTcs
3aLUMTMTL NOBEPXHOCTU U3 HEPXKaBetoLLe cTanm
YCTOMUMBBLIM K KOPPO3UM MOKPBITUEM.

CopgepxaHue xnopa < 10 YHm
TMpy MCNonb3oBaHUM C ayCTEHUTHBIMU HEPXXaBEOLLMMM
cTansiMy npu NocTosiHHON Temneparype cabile 80°C
(180°F) BO BnaxHbIX YCIOBUAX PEKOMEHAYETCH 3aLUUTUTL
NOBEPXHOCTMN 13 HEPXKaBEIOLLIEN CTanu yCTOMYMBBLIM K
KOPPO3UY MOKPBLITUEM.

CooTBeTcTBUE TPeGOBaHUAM MO 3alUUTe OKpYXKaloLLei
cpeabl

He copepxwut xnopdTopyrnepogos, Hynesoe
o30HOpaspyLatoLLee aelictene. CootseTcTByeT
TpeboBaHuam RoHS.

He conepxuT xnopdTopyrnepoaos, Hynesoe
030HOpaspyLuatoLlee Aenctene. CootBeTcTByeT
TpeboBaHmsiM RoHS.
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J-3 nOBerHOCTHaﬂ 3aluTta BCNeHeHHbLIX Tenfon3onsauMoHHbLIX MaTepunanoB

[aHHas 3awuTa, KoTopasi MOXeT AOMNONHUTENbHO YCTaHaBNMBATLCS HA YCTPOWCTBA, MMEET KIeviKyto NOANOXKY U HaKNenmBaeTCs Ha rMafKyto NoBEPXHOCTb BCEHEHHOTo
M3onsiLMoHHOro matepuana. OHa npeacTaenseT cobon cTeknoTkaHb TonwmHon 0,1 MM, Ha KOTOPYIO HaHeceHa antoMUHUEBas NeHKa TOMLWMUHON 7 MKM.

Orta 3awwuTa obecneynBaeT crnegyoLme npemmyLLecTsa (B NOpsiAKe BaXXHOCTU NPUMEHEHUST):

- Xopolwuas yCTOMYMBOCTb K AENCTBUIO TeMMepaTypbl, 3aMeansiolas pacnpocTpaHeHne orHs (MPOTUBONOXaPHIA Gapbep).

- Bapbep, NpefoTBpaLLaloLWLMi NOCTYNNEHNE BO3AyXa M OrPpaHNYMBAIOLLMIA MPUTOK KUCIIOPOAA BO BPEMSI FOPEHUS], 3a CHET YEro CHUXKAETCS CKOPOCTb BOCMMAMEHEHWS.
- MexaHunyeckas 3alyuTa OT pa3pbIBOB NPV TEPMUYECKON YCaaKe BCEHeHHOro matepuana.

- 3alwymTa oT NPOHNKHOBEHWS KMAKOW BOAbI (TOMNBKO Kanmw).

- MexaHuyeckas 3alyuTa OT pa3pbIBOB BO BPEMsi MOHTaxa W TPaHCNOPTUPOBKU.

- 3awuTa oT NPOHUKHOBEHWSI BOASIHbIX NapoB.

- YnyylieHHasi Tennonsonsiums.

YCTOMYMBOCTb CTEKIIOBOMOKHA K AENCTBUIO Temnepatypbl: 550°C

AntomyHVeBasi nneHka Bbiaepxxuaet Temnepatypy Ao 120°C (noctosiHHoe gevicteue), 140°C (B TeuyeHne oaHOro Yaca).

MakcumaneHas Temnepatypa agreavsHoro cnosi: 150°C (noctosiHHoe aencTaune).

Hwuxe npueegeHo cpaBHeEHNE BpeMeEHU BOCMTaMeHEeHNs BCNEeHEeHHbIX MaTepuanos, 3alullieHHbIX U He 3alUULLEeHHbIX NIeHKon (O,CLVIHaKOBbIe ycnosus MCﬂbITaHMﬂ).

J-4 npOTOKOﬂbI UCnNbiTaHNUA KPUTUNYHECKUX XapaKTepUuCctTuk BCneHeHHbIX N30NALUNOHHbIX
MaTepuanoB, NPpUMeHAeMbIX B HarpeBatTensax

Y106bI a(PPeKTUBHO OXapakTepn3oBaTb NOBeAEHNE BCMIEHEHHbIX U30MALMOHHBIX MaTepuanos, NPUMEHAEMbIX B HarpeBaTensx, Mbl MPOBENW UCMbITAHUS, BKIOYas
UCMbITaHNE Ha rOpPIOYECTb, C YH4ETOM XapaKTePUCTMK TONWMHBI, BOAOMOIMOLLEHNS, ycadKku nocne pocta TemMneparypbl U N30NALMOHHbLIX CBONCTB.

YBeNuUeHMe Macchl NOCe NOrpy>XeHUs MO3BOSSIET NOMYYUTb NPEACTABMNEHNE O NPOLIEHTHOMN AOMNe HE3aKPbITLIX MOP B Marepuanax ¢ 3akpbITbIMU NopaMu.
M3meHeHve pasmMepoB CBMAETENbCTBYET 06 ONAacHOCTU pa3pbiBa U30MSALMK 1 NOTEPU eto 3hdeKTUBHOCTY B XofAe HopMaribHOW paboThl U Nocne aHoMarnbHOro Harpesa.

YBenunyeHue maccbl B 3aBUCUMOCTM OT TOMNLLMHbI Nocre 8 gHewn norpyxeHusa B Boay, HOBbIN mMaTtepuan.

WM3meHeHne macchl nocne
MN3meHeHne macchl nocne W3meHeHne macchl nocne norpyxeHnus (nocne 3 4 M3ameHeHue maccel nocne | oo ﬂzﬂize(m%i#eagc:ln%?cne ETE
TonwwHa Marepuan | norpyxeHus (Temneparypa norpyxetust (nocrne 3 4 norpyxxeHus npn 65°C, oaHa norpyxexusi (nocne 34 | quzooc G GTEIERE Sgy)'”( e
OKpy>atoLLen cpeabl) norpyeHnusi npu 65°C) CTOpOHa 3aLuuLLeHa antoMuHUeBor|  norpyxxexus npu 120°C) 2 an»o}\nmnrimesoﬁpnnEHKouﬁ-‘) L
NNeHKon
BonereHHem !
watepwan Ha
5 OcHose Gyraner- 31,2% 32,6% 31,9% 31,8% 31,1%
HUTPHILHOTO Kayyka
n NBX
BcneHeHHbI
Marepuan Ha
10 ocvose Syrasuer 33,6% 35,2% 33,8% 35,2% 33,3%
HUTPUBHOTO Kayyka
n NBX
10 - 16,8% 17,3% 17,3% 22,8% 17,5%
BcneHeHHbI
MaTepuan Ha
20 ocvose Syrasuer 34,5% 35,4% 33,9% 39,1% 36,1%
HUTPUBHOTO Kayyka
n NBX
BcneHeHHbI
Marepuan Ha o o o o o
25 ocHove Eyranuer 37% 39,5% 38,2% 36,5% 34,8%
HATPUIBHOTO KayyKa
n nBx
Ycapka B 3aBUCMMOCTM OT TOMNLLMHBI Nochne 8 AHeN NorpyxeHus B BOAY, HOBbIN MaTepumar.
W3meHeHne macchl nocne
M3meHeHne macchl nocne M3meHeHne macchl nocne norpyxenus (nocrne 3 4 MameHeHue macchl nocrie | o ﬂzﬂi:e(’;%%#:gc‘f'nﬁm;%M .
TonwwuHa Marepuan norpy>xeHusi (Temneparypa norpyxeHus (nocne 3 4 norpyxeHusi npu 65°C, ogHa norpyxeHusi (mocne 3 4 i MEIYZO"C G GTGIEE SEVM e
OKpy>atoLien cpeabl) norpyxeHusi ipu 65°C)  [cTopoHa 3aLuviLeHa aniomMuHneBoil|  norpyxerusi ipu 120°C) (P! amo',wmimesoﬁpnnemouﬁ-l) Lu
NNEHKOM)
BonoreHREm
MaTepwan Ha
5 ocHoBe ByTanueH- 0,00% 0,00% 0,00% 0,30% 0,00%
HUTPITLHOTO Kayyka
n NBX
BcneHeHHbI
MaTepuan Ha
10 ocHose Gyraaven- 0,00% 0,00% 0,00% 0,29% 0,29%
HUTPUIBHOTO Kayyka
n NBX
10 nmmi:ﬁ‘:,’g R 0,00% 0,00% 0,00% 0,86% 1,14%
BcneHeHHbI
Marepuan Ha
20 ocHoBe ByTanve- 0,00% 0,00% 0,00% 0,00% 0,50%
HUTPUIBHOTO Kayyka
n NBX
BcneHeHHbI
Marepuan Ha
25 ocHoBe GyTaaven- 0,00% 0,00% 0,00% 0,49% 0,49%
HATPUIBHOTO KayiyKa
n NBX

TeMﬂepaTypa AblMNeHus1 U TeMmnepaTypa BO3ropaHusi B 3aBUCUMMOCTU OT TOJNLLUHbI U30NsSILIUM MPU CKOPOCTU pPOCTa TeMnepaTypbl 10°C/MuH.

Bca‘eaﬂ:h';ogﬁgﬁgfﬁﬂwgg Temnepatypa MakcumanbHas
TonwwmHa Marepuan MOMEHTA, KOrAa BCMEeHEHHbIN noae%vo;ﬁ}:aagzﬁzabyapa, Isronea%ag{?ﬁé Bpems Hayana noxapa Temnepatypa Hayana noxapa
M30MSALVOHHBIN MaTepuan A P!
et [AbIMNEeHe. [OCTUrHyTa.
BcneHeHHbIi MaTepuan Ha ocHoBe
5 ByTaaneH-HUTPUNBLHOTO Kaydyka v 22 MuH 32 ¢ 305°C 320°C Moxap He HauMHaeTcs H/N
nBx
BcneHeHHbIi MaTepyan Ha OCHoBE
5 ByTaaneH-HUTPUNBLHOTO Kaydyka v 22MrH 12 ¢ 227°C 316°C Moxap He HauynHaetcs HmM
MBX + anoMuHnesas nneHka
BcneHeHHbI MaTepuan Ha OCHoBe
10 ByTaaneH-HUTPUNBLHOTO Kay4yka u 21 muH 03 ¢ 245°C 320°C Moxap He HauynMHaetcs HmM
nBXx
BcneHeHHbI MaTepuan Ha OCHoBe
10 ByTaaneH-HUTPUNBHOTO Kay4yka u 22 MuH 28 ¢ 220°C 316°C Moxap He HauyMHaeTcs H/mM
MBX + anoMuHneBas nneHka
10 OTUNEH-NPONUNEeHOBBIN Kaydyk 25mmH 15 ¢ 240°C 318°C Moxap He HaunHaeTcs H/n
10 SE IS ST 24 MyH 216°C 316°C Moxap He HauMHaeTcs H/M
Kay4yk + anioMuH1eBasi nneHka
20 EctlefioiE MiMaephal]HaloctoBs 24 myH 39 ¢ 233°C 317°C Moxap He HauMHaeTcs H/N
ByTaaveH-HUTpUIbHOro Kayuyka 1 NMBX
BcneHeHHbI MaTepuan Ha OCHoBe
20 ByTaaneH-HUTPUNBHOTO Kay4yka u 23 MuH 45c¢c 219°C 316°C Moxap He HauMHaeTcs H/mM
MBX + anoMuHneBas nneHka
BcneHeHHbI MaTepuan Ha OCHoBe
25 ByTaAneH-HUTPUNBHOTO Kay4yka u 23 MuH 33 C 232°C 316°C Moxap He HauMHaeTcs H/mM
nBX
BcneHeHHbIVi MaTepyan Ha OCHOBE
25 ByTaAneH-HUTPUNBHOTO Kay4yka u 23 MuH 25 ¢ 196°C 316°C Moxap He HauMHaeTcs H/M
nBX
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MageHne TemnepaTtypbl B 3aBMCUMOCTM OT BPeMeHN AN anameTpa pesepsyapa 125 mm, npu HavanbHon Temnepatype 65°C, Temnepartype
okpyxatoLen cpeabl 20°C, kak yHKUMS OT TOMLLMHBI U30NSLMK (HOBast U30MALMS C NOKPLITUEM antoMUHUPOBAHHOW CTEKNOTKaHbIo 1 6e3
TaKoro NokpbeITus). BcneHeHHble maTepuansl Ha OcHoBe ByTaaveH-HUTPUMBbHOTO Kay4vyka v MNBX 1 Ha ocHoBe 3TUNEH-NPONUIEHOBOTO Kay4vyka
AEMOHCTPUPYIOT aHaNorMyHbIe pesynbsraThbl.
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40|

30

20
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K — 3awmTa oT 06pa3oBaHMUA OTNOXEHUIM U HaneTa
K-1 KOHCTPYKTUBHbIE HOPMbI AN HeJoNyLeHUA 06pa3oBaHUsA OTNIOXKEHUN

XecTkocTb BoAbl

XecTkocTb Bogbl onpegensieTcsi obLUel )XeCTKOCTbI0, KOTOpasi COOTBETCTBYET HanNMyMI0 B BOAE CONEN Karnbums U MarHus. Yem Gonblue
cofepaHve kanbLumsa u MarHusi B Bofe, TeM Goree «xecTkony» cumTaeTcst Takas Boga. M HaobopoT, Boaa € HU3KUM codepXaHneMm conen
cYMTaeTCs «Msarkony. Takum obpasom, Hanuyme Kkanbums (kapboHaTa KanbLus) B BOAE ABMSETCS OCHOBHBIM KpUTEPUEM, OMNPEAEnsIoLLIMM
XKECTKOCTb BOAbI.

O6wwas xecTkocTb TH BblpaxaeTcs B rpagycax, Mpy 3TOM Kaxabli rpagyc onpegenstot no dopmyne: 1 rpagyc (°f) = 4 mr/n kanbums unm
2,43 mr/n marHus, unn 10 mr/n kapboHaTa Kanbums.

Boay oueHuBatoT no 3HaveHuo TH:

0—6 rpagycoB = o4eHb Msrkas Boga

6—15 rpagycoB = msarkasi Boga

15—30 rpagycoB = yMepeHHO xecTkasi Boga

> 30 rpagycoB = xecTkasa Boda

OTnoxeHus

[laHHble OTNOXeHWs, KoTopble B 06LLEM Criyyae Ha3blBaloT HAKUMbIO UMM N3BECTKOBBIMW OTIIOXKEHUSIMU, SBMSIIOTCS Pe3yNsTaToOM U3MEHEHUS MOA,
OencTB/EM Tenna pacTBopuMMbIX bMkapboHaTHbIX COnen, pacTBOPEHHbIX B BOAE, KOTOPbIE pasnaratoTcs ¢ obpa3oBaHueM kapboHaTta Kanbums u
HepacTBOpPUMOro marHusi. Yem Tennee Boga, Tem GbICTpee NponcxoauT hOpMUPOBaHNE OTMOXEHUN.

CyLuecTByeT ABa BapyaHTa UCMONb30BaHUS HarpeBaTenen:

- Ucnonb3oBaHue B 3aMKHYTOM KOHTYpe: OfiHa 1 Ta Xe XUAKOCTb NocrnefoBaTenbHO HarpeBaeTcs (B HarpeBaTene) u oxnaxaaercs (B
obcnyxuBaemMoi cucteme). [NMprmepom Takoro cLeHapusi ABNSIETCS KOHTYP LEHTParbHOro OTOMMEHUS, B KOTOPOM Tpyb4aTblie HarpeBaTernbHbIe
3MEeMEHTbI OYEHb Maro MOKPLIBATCA HAKUMBIO, HECMOTPS Ha BbICOKME TeMMepaTypbl, MOCKOSbKY NMOMOSIHEHUE BOAbI HE NMPOU3BOAMUTCS, U
0o6pa3oBaHne OTNOXEHUIN NpeKpaLlaeTcs Nocne BblAeneHns B 0Cagok BCcero BO3MOXHOro konmyectsa CaCO3. Hanpumep, HarpeBaTenbHbIN
KOHTYp, BMeLLaoLwuin Kybuyeckuii MeTp Boabl € XecTkocTbio 15° TH, cmoxeT BbiaenvTb B ocagok He 6onee 10 r kapboHaTa KanbLus.

B Takux cnyyasix Temnepatypa BoAbl He SBNSAETCS BXKHbIM NapaMeTpoM.

- icnonb3oBaHWe B OTKPbITOM KOHTYpe

YacTb MuHepanos, cogepalluxcst B BoAe, OcefaeT BO BPEMS NPOXOXKAEHNS Yepes HarpeBaTenbHble anemeHThbl. KonmyecTBo ocagka 3aBucuT
OT pacxoaa, XXeCTKOCTW BOAbl U TeMnepaTtypbl. KECTKOCTb ABMSIETCS MECTHLIM MApPaMeTpOM BOAbI, Kak M OTHOCUTENbHAsA A0NS KanbUnsi U MarHns
B NPOLIEHTaXx, 1 MO 3TON NPUYMHE HEMb3s CNPOrHO3MPOBaTh MACCy OTIIOXKEHWUIA UMW Npeacka3aTb BO3MOXHbBIA CPOK 3KCMnyaTauuv HarpeBaTensi.
O6pa3zoBaHne OTNIOXKEHWNI Ha HarpeBaTerNbHbIX AreMeHTax yxyalaert Tennonepegady. [No Mepe pocta TOMLWMHBI OTIIOXEHWI TennoobmeH
Tpyb4yaToro HarpeBaTenbLHOro AfieMeHTa C BOOOW YMEHbLUAETCS, NO3TOMY BOAA MEHbLLUE HarpeBaeTcsi, a BHYTPEHHSAS TeMnepartypa Tpyb4aTtoro
HarpeBaTeNbHOro 3reMeHTa pacTeT, NOCKOMNbKY OH HE MOXET paccesnTb Tenno. B pesynbrate BHYTpeHHsS TeMnepaTtypa BCTPOEHHOW HUXPOMOBOW
TOKOMPOBOASILLEW HUTW, MOKPBITON OKcMaoM MarHus, gocturaeT 900°C, nocne 4yero npoucxoguT BbiCTpoe paspyLUeHne HUTU 13-3a XUMUYECKMX
peakuni Mexay mMatepuanoM HUTK U YacTuMLaMu xenesa, CoaepXalluMmncs B okcuae MarHust.

B Takux crnyvasix npuMeHeHus TemMnepatypa Bofbl SBASETCS BaXHENLLNM NapaMeTpoM, ONpeAENSIOLLMM CPOK CIyX0bl u3aenusi.

[MpumeyaHue. Vicnonb3oBaHne MarHMEBbIX aHOAOB M TUTAHOBLIX ANEKTPOAOB C HANOXEHHBIM TOKOM He OKa3blBaeT BMMsSIHME Ha obpa3oBaHue
OTIIOXKEHWA.
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K-2 Obpa3oBaHuMe OTNOXEHMN B 3aBUCMMOCTM OT TemnepaTtypbl
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Ha pucyHke nokasaHa npubnuauTenbHas NpoLEeHTHas oNs MUHEPanbHbIX COMEN, PACTBOPEHHbIX B LIMPKYNMpYtoLLE Boae, KOTopas BbIAENUTCS B
0CafIoK NpY KOHTAaKTE C ropsiuMMy CTEHKaMM TpyB4aToro HarpeBaTerlbHOMO 3IEMEHTA.

MoxxHo BuaeThb, 4To obnacTtb Temnepatyp 60—65°C sBnseTcs KpUTUYECKM BaXKHOM, MOCKONbKY MMEHHO TYT Ha4YMHaeTcsi 06pa3oBaHNE OTIOXEHUIA.
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L — 3awuTa oT KOppo3uu
L-1 KOHCTPYKTMBHbIe HOPMbI ANsl NPeAOoTBpaLLEeHMs KOPPO3UM MeTansoB

Koppo3sus HepxxaBetowmx cranen

Kopposus/okucnerne — aTo yxy/ALLeHne OCHOBHbIX CBOWCTB MeTarna BCeACTBNE XMMUYECKNX peaKLnin ¢ OKpyxatoLlen cpefon. B Hanbonee
pacnpocTpaHeHHOM MOHMMaHUM TEPMUHA MO KOPPO3Mel MOHMMAIOT NOTEPIO MeTannamm aNeKkTPOHOB B XOAE peakuuy ¢ BOAOW uUnu
3NEeKTPONMTUYECKON peaKLmu.

HecmoTps Ha cBoe Ha3BaHuWe, HepXaBetoLme cTanm MoryT 6biTb NoABepPXXeHbl Koppo3sum. MocTaBLUMKM HeobpaboTaHHbIX MaTepuanos
NpPeaoCTaBnSAoT NINCTbl TEXHUYECKUX AaHHBIX, [Ae yKa3aHo BNUsHWE TeMnepaTypbl B MECTE JKCMyaTaumn, a Takke NepeuncneHbl Xuakoctu

N UX KOHLEHTPALWK, KOTOpble CrnaBbl MOTYT BblAepXuBaTb 6e3 hopmupoBaHns kopposun. OfHaKo 3Tu TEXHUYECKUEe CBEAEHUS KacatoTcs
HeobpaboTaHHLIX MaTepuanos, KOTOpble He NoABepranvck 06paboTke pesaHnem Unu Tepmmnyeckon obpaboTke 1 He Obinn 3arpasHeHsbl B MpoLiecce
TpaHcdopmMaumu.

B npouecce nsrotoBnexns nagenvs HeobpaboTaHHbIEe HepXaBeloLLme cTanu NPOXoAsAT psiA TpaHcdopMaumin. VIMeHHO u3aMeHeHus, npovsoLleaLume
B XOfle 3TUX TpaHcopMaLnii, UMetloT Hanbornee BaXHOe 3Ha4YeHVe 1 OnpeaensoT YCIoBYS Havyana pasBuTus KOpposun, a He Mapka UCMonb3yeMoro
maTepuana.

Kopposus — aTo MeaneHHbIi NpoLece, KOTOpPbIA PeAKo BbISBASIOT 4O MOMEHTa OTIPy3Kv NPoAYyKUMM 1 06bIMHO He OBHapyXMBatoT BO BPEMSI
NPUEMOYHbIX UCMbITaHWI NPOAYKLMKN 1 COOPKK 060pyAoBaHUS nHTerpatopoM. OgHaKo OHa MOXET NPUYNHUTL 3HAYUTENbHBIN yLlepb B KpaTko- u
CpeaHeCcpOoYHOM nepuoae n3-3a yrevek, 06pasoBaBLUMXCA NOCIE MOHTaXa.

HepxasetoLme ctann — 3T0 CEMENCTBO NerMpoBaHHbIX cTanen, cogepxallee He meHee 10,5% xpoma. Mpu KOHTaKTe € KUCIOPOAOM XPOM
obpa3syeT eCcTeCTBEHHbI Gapbep U3 oKkcuaa Xpoma, KOTOpbI Ha3bIBaOT «MNACCUBHOM MIEHKON». OTa HeBMAMMAS U XUMUYECKU MHEPTHas MIeHKa
TOMLLMHON BCEro HECKOMNbKO MUKPOH CNOCOBHAa kK CaMOBOCCTaHOBMEHMI0. UTOBbI COXpaHUTb CMOCOOHOCTb HepXXaBetoLLEe CTanu K CaMOCTOSTENIbHOMY
BOCCTaHOBIIEHMWIO 3aLLMTHOW MIEHKWU, HEOBXOAMMO Mocre 3aBepLUEHNs NpoLiecca M3roTOBEHUs NPOM3BECTM cneLuarnbHyto 06paboTKy roToBoro
nspenus. Takas 0b6paboTka Ha3bIBAETCH «NaccuBaLmeny.

BblgensioT AeBsiTb OTAENbHbIX TUMOB KOPPO3UK, KOTOPbIe MOTYT Pa3BMBATLCS HA HEPXXaBeloLLe cTanu.

1. LLileneBas koppo3us

370 pacnpocTpaHeHHas npobnema Ans HepXaBerLMX cTanen, Crnonb3yeMbiX B MOPCKNX KOHCTPYKLMAX, CBSA3aHHAs C HU3KnuM pH coneHol BoAbl.
Xnopuapl TO4EYHO paspyLualoT NacCMBUMPOBaHHYO NOBEPXHOCTb, @ MOPCKas BOAA C HU3kMM pH aTakyeTt HesalumLleHHbIn meTann. M3-3a HegocTtaTka
Kucrnopoga Ans MOBTOPHOM NaccuBaLMmn KOPPOo3ns NPoAoIXaeT pasBmBaTbCs. Takov TUM KOppo3un Hanbonee xapakTepeH ANs Lwernen ¢ HU3KUM
codepXaHveM Kucrnopoaa, HanpumMep B 3a3ope Mexay 2 AeTansaMu.

2. MTTUHroBas KOppo3us (CM. TakXKe ranbBaHM4YecKasi KOppPo3us)

HebonbLUo y4acTok NOBEPXHOCTU HEPXaBeloLLen CTanu, Ha KOTOPOM OKasanach HapyLLeHa NaccMBHas MeHka, CTaHOBUTCA aHOAOM, B TO BPeMSt
KaK naccMBMpPOBaHHAs YaCTb OCTAETCS KaTOAOM, BCIEACTBUE YEro pasBMBAETCS MUTTUHIOBAS KOPPO3Us. [1onoxunTb Ha4ano NUTTUHIOBON KOPPO3nK
MOTyT YacTuLbl CTanu Unu xeneaa, BHeAPUBLUMECS B MOBEPXHOCTb B NPOLIECCE U3TOTOBMEHNS.

3. Mex3epeHHas KOppPO3us.

Mpwu BbICOKONM TEMMepaType, HanpuMep Npu HarpeBe, CBA3AHHOM C [yroBOW CBapKOW BONb(PaMoBbIM 31eKTPOAOM B MHEPTHOM rase, yrnepog
CBA3bIBAETCH C XPOMOM U 06pasyeT kapbua xpoma, nuLuasi Takum obpasom cocegHue y4acTkv Xpoma, Heob6XxoaMMOro Anst 3aluTbl OT KOPPO3UK.

4. Koppo3noHHoe pacTpeckuBaHue noa Bo3AeMCTBUEM XITOPMAOB

Xnopwvapl, BEPOATHO, ABMNAIOTCS CaMbiM GOMbLUMM Bparom HepxasetoLlen crany. B 6onblumMHCTBe cpea coaepxaHne 3TUX BEeLeCTB HAaCTONbKO
maro, 4To UX BO3AENCTBME Ha HEPXKaBEeIOLLYIO CTanb ABNSETCA MUHUManbHbIM. OgHako B 0C000 TSHKeNbIX YCIIOBUSX, HanpyMep B NnaBaTenbHbIX
HaccenHax, NoCneacTBUA MOryT ObiTb O4EHb CEePbe3HLIMU N NOTEHLMANbHO ONacHbLIMU.

5. ManbBaHnyveckas Kkoppo3us

Ecnu nomecTuTb 2 pa3HopoAdHbIX MeTanna B anekTponuT, o6pasyeTcs aNeKTPUYECcKnii ToK. STOT TOK HanpaBreH OT MeTansa-aHoAa K meranny-
KaToAy v B MpoLiecce MeAneHHo YHOCUT Matepuan metanna-aHoga. Mopckas Boga npeactaBnseT Co60M XOpOLUNIA AMEKTPONUT, MO3TOMY B MOPCKUX
YCIOBUSAX ranbBaHW4ecKkas Koppo3us SABMSETCS pacnpoCTPaHEeHHOW Npobnemoi.

6. Koppo3us nog usonsuuven.

XoTs HapyXHas CTeHKa HarpesaTesns 0bbl4HO He KOHTaKTUPYET HanpsMYyIo C XWAKOCTLIO, MPOXOAsLLEN Yepes HarpeBaTenb, 3Ta CTeHKa 06bI4HO
NMOKpbITa TENMON3OMALMOHHBIM MaTtepuanom. Takas Tennon3onAuus MOXeT CTaTb NMPUYNHON KOPPO3NM, BbI3BAHHON NMPOHWKHOBEHNEM CKBO3b
N30MNSILMOHHBIN MaTepuan KOHAEHCMPOBAHHOW BOAbI C OQHOBPEMEHHBIM BblAENEeHWEM 13 HEro XnopuaoB. Takon TN KOppo3nuu MOXET pa3BMBaTLCS
npy HOpManbHOW 3KCnyaTaLun HarpeeaTensi, B YaCTHOCTM B CUCTEMAaX KOHAULIMOHMPOBAHWSA BO34yXa, B KOTOPbIX NPEAyCMOTPEHbI Mepuoab!
OXNaxaeHns.

7. U3bupaTtensHasi Koppo3usi

XKnpkoctn yHOCSAT MeTann B NpoLecce AeNoHU3aumnm unv gemuHepanvaaumn. [laHHbIi TN KOPpo3un HUKOT4a He BCTPeYaeTcsl B CTaHAAPTHbIX
crnyyasx NPUMEHEHNs HarpeBaTerien, OnMcbiBAaEMbIX B 3TOM KaTtarore.

8. Opo3noHHas koppo3una

Kopposusa gaHHoro Tvna obpasyeTcsi, ecrnm CKOPOCTHOM NOTOK XMAKOCTU C abpa3nBHLIMU YacTUMLAMM yAANsSeT NaCCUBHYIO MNEHKY C HepXaBetoLemn
cTanu. Hepxagsetowime ctanm MoryT paboTtaTb C BbICOKMMM CKOPOCTAMM NOTOKa, BNnoTb Ao 40 m/c, 6e3 pa3pyLueHnst NToBEpXHOCTHOW nneHku. Mpu
paboTe ¢ HeobpaboTaHHON BOOoOW peKOMEHOYETCS UCMONb30BaTh CKOPOCTL NoToka 6onee 1 m/c, a ans yucton Bogbl — 6onee 0,6 m/c Bo nsbexaHve
06pa3oBaHNsA OTIOKEHWI.

[aHHbIN TMM KOPPO3MK HUKOTAA HE BCTPEYAETCS B CTAaHAAPTHLIX Cryvasx MPUMEHEHNS HarpeBaTenei, onncbiBaeMbiX B 3TOM Kartanore.

9. O6wan Koppo3us

Kopposusa gaHHOro Tvna BO3HWKaET B Cryyae obLuero paspyLueHns NaccMBHOM nneHku. Bcs noBepxHOCTb MeTanna BbIrMsauT Kak nopucras rybka.
Takas Koppo3us pa3BMBAETCS BCIeACTBME KOHTaKTa C rarnoreHamy B BbICOKOM KOHLEHTpaumn (Hanpumep, ¢ (oTopoMm, Xropom, 6poMom). ITu
BELLEeCTBa NPOHWUKAIOT B MACCUBHYIO MAEHKY Ha MOBEPXHOCTU HEpXXaBetoLLEen CTanu 1 3arnyckatloT NpoLecc Koppo3un. [JaHHbIN TN KOPPO3NM HUKOTAA
He BCTpeYaeTcs B CTaHAAPTHbIX Cry4Yasx NPUMEHEHUs HarpeBaTenen, onMcbiBaeMbIX B 9TOM Katanore.

Haw npouecc 13rotoBrneHus Obii NOIHOCTLI0 MPOaHaNM3MpoBaH MU CNPOEKTUPOBAH Taknm 06pasom, YTOObI HUKaKOW 3Tan U3roToBeHMS 1 COOPKU He
N3MEHSST XapaKTEePUCTUKIN KOPPO3MOHHOWM CTOMKOCTN HeobpaboTaHHOro MmaTepuana.

Bonee Toro, nocre nosiHoro 3aBepLUeHnst COOpKY 1 Nepes NOAKITIOYEHNEM SNEKTPUYECKMX COeAVHEHNIA BCE HAarpeBaTenu NogBeprarTcs naccuesauum,
NPOMbIBKE JENOHN3NPOBAHHON BOAOM M CYLLKE C LieNbo yaanuTb Nobble criefbl BO3MOXHOIO HEBUAMMOIO 3arpsi3HEHUSI.
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L-2 Mex3epeHHasi Koppo3us

Mex3epeHHast kKoppo3nst — 3TO hopMa KOpPpo3nK, rAe rpaHnLbl 3epeH (kpuctannos) Matepuana 6onee noaBepXXeHbl KOPPO3NMN, YEM X BHYTPEHHSSA
YacTb.

Mex3epeHHas Koppo3nsi B HepXXaBeLLMX CTansax SBNSETCS pe3ynsTatoM BbiaeneHus kapouaos xpoma (Cr23C6, Cr7C3), koTopoe npoucxoauT npu
onpeaeneHHon Tepmmnyeckon obpabotke (Temnepatypbl 600—700°C), Hanpumep Npy QyroBol cBapke BoNb(pPamMoBbIM 3N1EKTPOAOM B MHEPTHOM rase
UM Npy BbICOKOTEMMNEPaTypHON navike. Takvue kapbuabl, coaepxaHue XpomMa B KOTOPbIX O4eHb BbICOKO (95%), nokanbHO 06eAHSAT MaTpuLy Xpoma.
B pesynkrate cogepxaHue xpoMa B Matepuarne MoXeT onyCcTUTbCS Hxe ypoBHSA 10,5% — MUHMManbHOro cogepxaHusi xpoMa, Heo6xoaMmoro

Ans obpa3oBaHMs NacCCMBHOTO CNOS HAa MOBEPXHOCTM HepxaBsetoLLen ctanu. Takum obpa3om, B OKPECTHOCTAX YacTuL, kapbuaa HepxasetoLwas

cTanb TEpPSET YyCTOWYMBOCTb K AENCTBUIO KOPPO3uK. Takmne y4acTku, KOTopble 06bIYHO pacnonaratoTcs B npeaenax HeCKONbKMX MUNIIMMETPOB C
Ka)[ovi CTOPOHbI CBApHOTO LLUBA, BbINOMIHEHHOMO AYroBOW CBaPKOW BONb(pamMoBbIM 3MeKTPOAOM B MHEPTHOM ra3e (OAHAKO MOTyT OXBaTblBaTb BECb
HarpeBaTernb Ha pe3epByapax, KOTOpble M3roTaBMMBAOTCA BbICOKOTEMMNEPAaTYPHOW Navkon B BaKyyMHbIX Neyax), cTaHoBATCS 6onee nogBepKeHHbIMN
KOPPO3MK 1 ONWCLIBAIOTCA KakK «4yBCTBMTENbHbIE». OfHako obpasoBaHne kapbnaoB xpoma NMPOUCXOANUT B @yCTEHUTHBIX CTaNsX C NPOLEHTHbIM
cofepxxaHvem yrnepoga 6onee 0,03%. MNpu 3TOM Mex3epeHHasi KOPPO3USi MOXKET NO3AHEE Pa3BUTLCA Ha TaKUX YyBCTBUTEMbHBIX y4aCcTKax TOMbKO
npy YCNoBUM, YTO OKpYXatoLLas cpeaa COAEPXUT XI10p, XI0puabl N aHanorMyHbIe BeLLecTsa.

[ina orpaHn4eHns pa3BuTUS KOPPO3uM AaHHOro Tuna Gbinu cosaanbl ctany 304L (X2CrNi18-9 nunmn 1.4307) n 316L (X2CrNiMo17-12-2 unu 1.4404).
(«L» B KOHLIe 0603HaYEHUsI 3HAUUT «HU3KOYrnepoaucTas».) Hekotopble ApyrMe nerMpoBaHHble CTanu OTNNYaKTCs NOBbILLEHHON YCTONYMBOCTBLIO
6narogapsi [ob6aBneHnio HeCKONbKMX NpoLEeHTOB TuTaHa, Hanpumep 316Ti (X6CrNiMoTi17-12-2 unn 1.4571).

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn
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L-3 3arpsi3HeHue okcupamm xenesa B npouecce o6paboTku

B npouecce n3rotoBneHus YacTuupl xxenesa (qyryHa, CTaJ'IM) C UHCTPYMEHTOB, LWTamMnoB Unu OGOpy,EI,OBaHMﬂ MOryT BHEQPATLCA B NOBEPXHOCTb
HepxxasetoLen ctanu. Ecnu He NCKNIoYNTL 3TO SIBMEHWE Ha 3Tane U3roTOBMEHUS UNWN He yAanuTb 3TW YacTulbl MO34HEee, OHWM MOTYT KOPPOAMPOBATb,
06pa3OBaTb NATHA pP>XaB4YnHbI nvnn 3arpA3HUTb HarpeeaTeslb 1 Bbl3BaTb NMUTTUHIOBYHO KOPPO3UIO. MaccuBauus nossonsiet yaannTtb cBobogHoe
Xerneso C NOBEPXHOCTEN Harpesarens.

L-4 Koppo3us, Bbi3BaHHasi XJIOPOM U Xropuaamu

JaHHbI TN KOPPO3UM 0COBEHHO XapaKTepeH AN YyCNoBUI AKCTNyaTauum, rae XUAKOCTb COAEPXKUT XI0p 1 xnopuael. Takas Koppo3us, KOTopyto
Ha3bIBalOT «KOPPO3NOHHOE PacTpeckMBaHWE Mo BO3AENCTBUEM XNOPUAOBY, MPOUCXOAMT B MeCTax, rae MeTans noaBepraeTcs AeNcTBuUo Harpesa
UM MEXaHNYECKUX HanpshkeHui. BocnprmmMumMBOCTb K AaHHOMY TNy KOPPO3vMM 0BbIYHO OLIEHMBAIOT HA OCHOBE CoAepXXaHusl xnopvaos, pH un
Temneparypsil.

B onuncaHHbIX B 9TOM KaTanore HarpeBaTensix MMeeTcsl MHOXKECTBO CBapHbIX LUBOB, KOTOPbIMU KPenATCs (OUTUHMN N HarpeBaTenbHble 3MeMeHThbI.
Hanbonee YacTto HarpeBaTenu MCMONb3YIOT AN HarpeBa BoAbl A0 Temnepatypbl oT 50 Ao 80°C, npu 3TOM Takas BoAa MOXET coaepXaTb
HeunsBeCTHble NPUMECK, HanpuMep MMKOMb, a Takke 0CaAoK C YacTULaMu cTanu, Meau, nnactvka u umHka. O6bIMHO MCMoNb3yeTcs BOAONPOBOAHAS
BOAA.

CnepyeTt uU3yunTb Hanuyve B BOAONPOBOAHON BOAE CMEAYIOLLMX KOPPO3NOHHO-aKTUBHBLIX XMMUYECKUX BELLECTB: CBOOOAHbLIN XMOp 1 Xopuabl
CBoGOAHbLIN XNOp ABNseTcs Hanbornee KOPPO3VOHHO-AKTUBHBLIM BELLEECTBOM.

CBOGOAHBIN XITOP — 3TO KOMMYECTBO XJ10pa, NPUCYTCTBYIOLLIEro B BoAe B dhopme pactBopeHHoro rasa (Cl2), xnopHosatucton kucnotel (HOCI), a
Takke noHos runoxnoputos (OCI-), KOTOpbIV He CBA3aH C aMMWAKOM U APYrMMW COEANHEHUSIMU B BOAE.

Ecnu B BOAY (CKBaXUHHasi BoAa, NUTbEBasi BOAA, Boda B NnaBaTesbHbIX 6acceriHax U T. 4.) ¢ Luenbtio obea3apaxuBaHus n 60pbbbl ¢ 6akTepusmm
pobaensoT runoxnoput Hatpus (NaOCI, koTopbil Takke Ha3biBaloT oTOenBaTenem), 06pasyloTcs crneaylolme BelecTsa:

- Ma3oo6bpasHbii xnop (Cl2) — o4eHb CUrbHBIM OKUCIINTENL (MPUYMHA, MO KOTOPOW ero NPUMEeHSIIOT Ans 6opbObl ¢ 6akTepusamu). MNoaTomy BbicOkMEe
KOHLIEHTPaLMN XJlopa MOryT YCKOPUTb Pa3BUTME KOPPO3UKN HepXxaBetoLLel cTanu nog aencranem xnopuaos. OgHako xnop 6bICTpo BbIBOAMTCA 13
pacTBopa B hopMe My3bIPbKOB.

- XnopHogatucTas kucnota (HOCI) B pa3nuuHbIx nponopumsx, B 3aBMCUMOCTY OT pH pacteopa.

- MoHbl runoxnoputos (OCI-) B pa3nuyHbIX NPoOnopLmsix, Takke 3aBucsT oT pH pacteopa. [laHHbIe MOHbI OTNNYAKTCSA arpeccyBHLIM AENCTBMEM Ha
HepXxaBetoLLne CTanu, aHanornyHbIM rasoobpasHoOMy BNaXKHOMY XI10pY.

BoponpoBogHas Boga 06bIYHO COAepXKMT CBOOOAHbIV XJ0Op B KOHUEeHTpauusx ot 0,2 o 1 mr/n (o1 2 go 10 YHm).

Xnopuapl n ocobeHHo noHbl xrnopa Cl-, kotopble BcTpeyvatoTest B consix Hatpust (NaCl), kanus (KCl) u kanbums (CaCl2). MNutTuHroBas v wenesas
Koppo3unsi TpebyeT NpMCYTCTBUS XIIOPMAOB, NPU 3TOM NPU 3aAaHHOM YPOBHE COAEPXaHMs XNopuaos Yem bonee nermpoBaHHON ABASeTCs
HepxxaBetoLLas ctanb, Tem bonee yctonyvea oHa K AeNCTBMIO koppo3uu. LLleneBas koppo3sns YacTo pa3BMBaETCS NPY MEHbLIEM COAEPXaHUN
xnopuaos v 6onee HU3KOM TemnepaType, YeM NUTTUHIOBas KOPPO3us. Takne NopaxeHus obbIYHO NOKanNM3oBaHb! B LLENsX 1 3a3opax Nvbo Ha
yyacTkax, 3arpsa3HeHHbIX Xene3oM U okCuaamm xenesa.

[ins copepxaHus XxnopuaoB B NUTLEBOW BoAE HE NpeanaraeTcs OpUEHTUPOBOYHOE 3HAYEHNE Ha OCHOBAHWUWN CaHUTaPHO-TMIIMEHNYEeCcKkMX TpeboBaHui.

BoponpoBogHas Boga 06bIYHO COAEPXUT XNopuAbl B KOHUEHTpauuu MmeHee 50 mr/n (50 YHM), HO B HEKOTOPbIX permoHax MoXeT gocturatb 250 mr/n
(Mpw TakoM ypOBHE coep)kaHusl XrIopuaoB BOAONPOBOAHAsA BOAA CTAHOBUTCS «COSTIOHOBATOMY ).

L-5 PekoMeHAyeMble MapK/ HepXKaBeloLen cTanu B 3aBUCUMOCTHU OT MPOLIEHTHOrO
coaep)xaHusi CBOGOQHOrO Xiopa U Xnopuaos

YpoBeHb xnNopuaoB (YHM) B TAXKETbIX YCIIOBUSX,
YpoBeHb xnopuaos
(4HM), Np¥ HanpuMep B O4YeHb Y3KUX Lensx, Npu Hu3kom pH, PekomeHpoBaHHasi Mapka
YpoBeHb cBOGOAHOIO remne ’a'r e BbicOkou Temnepatype (80—100°C), Hu3Kon ckopocTu HepXaBetoLen ctanu
xnopa ok )ng yzﬁ NoTOKa UNu pucke ob6pa3oBaHusi NOBbILLEHHOW (HM3KOYyrnepogucTon onsa
py i KOHLIEHTpaLUn XNopuA0B B OTIIOXKEHUAX UMW 3aCTOMHbIX| CBapHbIX KOHCTPYKLIUWA)
cpenbl, pH > 6
30Hax
< 2 YHM < 50 4yHMm 304L, 316L
< 250 YHm 304L, 316L
<5 4HMm 316L
<100 YHM 304L
<200 YHm 304L, 316L
200—1000 YHMm 316L

[MpumeyaHue. YcTonumMBOCTbL NernpoBaHHbIX ctanen 321 K IMTTUHIOBOW U LLeNeBOW KOpPOo3un B MPUCYTCTBUM XITOPUAOB aHanormyHa ycTondnBocTum
HepxxaBetowmx ctanen 304 nnuv 304L.

Hepxasetowas ctanb 316L aBnseTca cTaHAapTHbBIM MaTepuarnoMm, KOTOPbIN NCMOfb3yeTCs B 030HaTopax U B 06opyaoBaHuK, paboTatolem ¢
030HNPOBAHHOW BOAOMN.
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L-6 KoHCTpYKTUBHbIE HOPMbI Ans o6ecnevyeHns 3aWwmTbl OT raNnbBaHUYECKOW KOPPO3um,
KOTOPYIO TaKXe Ha3biBalOT bMMeTannmyeckom Kopposmeun

B npoToyHbIX HarpeBaTensax MOXeT HabntogaTbca 0coboe ABNeHMe, KOTOPOEe COoKpaLlaeT UX CPOK CryXObl, BNAOTb 40 paspyLUeHns 060noyku. 3To
ranbBaHU4eckasi Koppo3susi.

[anbBaHnYeckas (bumeTannuyeckas) KOppPo3ust — 3TO ANEKTPOXMMUYECKOE SBMEHWE, KOTOPOE BO3HUKAET NPU KOHTaKTe pa3HOPOAHbIX MeTansos
B NPUCYTCTBMM 3NEKTpONuUTa (Hanpumep, Boaa, Mopckast Boga). OTO Bbi3bIBAET AOMONHUTENBHYK KOPPO3UIo, KOTOpasi MOXET COMPOBOXAATLCSA
OpYrMU SIBIIEHUSIMU U MPOUCXOANUTL B NMPUCYTCTBUM METAIIIOB, HE BXOASILLMX B 3MEKTPOXUMUYECKYHO Napy, Npy 3TOM ee pa3BUTUE NPOUCXOAUT
HaMHoro 6bicTpee 06bIYHOrO.

Pa3HocTb noTeHuunanoB, kKoTopasi BO3HUKaET Mexay AByMs MeTannamu, 3aBUCUT Kak OT camMmnx MeTarnsoB, Tak 1 OT pacTtBopa. [iea meTanna nnm
[0Ba pa3HbIX CMnaBa, KOHTaKTMpYoLue ¢ OQHON 1 TOW e cpefou, obblYHO MMEIOT ABa pas3HbiX NoTeHumana. Ecnm oba metanna coeavMHeHb! B
3MEKTPUYECKYIO LieMb, TO pa3HOCTb UX NOTEHLMANOB 3anyckaeT aMeKTPOXMMUYECKUE peakLMmn U CO30aEeT INEKTPUYECKUN TOK.

MeTann ¢ 6onee oTpuLaTenbHbIM NOTEHLMANOM (MeHee GnaropofHbIf) CTAaHOBUTCS MONOXUTENBbHBIM MOMIOCOM, a MeTann ¢ bonee
MONOXUTENbHLIM MNOTEHLMANIOM — OTpULaTENbHLIM NoMtcoM. B nogasnsioLleM 60MnbLLINHCTBE CryvaeB Takasi KOH(Urypaumsi NpMBOAUT K POCTY
Koppo3un Gornee nNoABePXKEHHOro Koppo3un MeTanna (c 6onee oTpuuaTenbHbIM NOTEHLMANOM) U K 3aMes1eHNI0 KOPPO3UN MeHee NoaBEPKEHHOTO
Koppo3un meTanna (c 6onee NoNOXUTENbHbIM NOTEHLMANOM).

B npoTouHbIx HarpeBaTensix, rae CyLecTByeT pUck obpa3oBaHus Kanernb Boabl U KOHAEHcaTa, 06s3aTenbHO creayet usberats pa3HoCTU
3MeKTPUYECKMX MNOTEHLMANOB, NMOCKOMbKY HanMune Takol pasHOCTU BbI3bIBAET CTPEMUTENBHOE Pa3BUTUE KOPPO3UK.

CTporo 3anpeLiaetcsi 4OMycKaTb KOHTAKT CNEAYOLIMX METANOB C HEPXKaBEOLEN CTanbio, MHKONIOEM UITN TUTAHOM BO BMaXXHbIX YCIOBUSAX:
MarHun, anioMUHUA, KagMUA U LMHK (B TOM YMCe OLMHKOBaHHbIE MeTansbl).

YcnoBusi B coeanHeHUsiX, Heobxoaumble Ans o6pa3oBaHus ranibBaHM4eCKON Napbl U KOPPO3UMU

[anbBaHMYeckasi KOppo3ns 3aBUCUT OT HECKONbKUX (haKTOPOB, KOTOPblE HEOBXOAMMO TLLATENBHO PACCMOTPETL MPU OLEHKE BEPOSTHOCTU
pasBUTUS ranbBaHUYECKON KOPPO3UM.

[ins o6pasoBaHus GUMeTanIMYecKkoi KOppo3nm LOMKHLI OAHOBPEMEHHO BbINOMHATLCS creaytolme TpeboBaHus:

- OnekTponuT 06pasyeT aNeKTPUYECKYIO LieNb MeXAay ABYMSI MeTannamu.

- ONeKTPUYECKUI KOHTaKT Mexay ABYMsi MeTannamu.

- PasHoCTb NOTEHUManoB Mexay MeTansiaMmu no3BosisieT co3aaBaTh 3HaYUTENbHbIV FranbBaHUYECKUi TOK.

- MNoppepxvBaemasi katogHasi peakumsa Ha 6ornee GnaropogHOM 13 ABYX METaNsIOB.

MpumeyaHue. Ecnn metanmbl cyxue, To GumeTannuyeckas (ranbBaHUYecKas) KOppo3usi HEBO3MOXHA.

AnekTponut

MpoBOANMOCTbL 3MEKTPONUTA TAKXKE BUAET Ha CTEMNEHb TAXKECTU NOpaKeHUs.

Ecnu npoBoAMMOCTb ar1eKTponuTa Hu3kasl, ToO Koppo3usl nokanusoBaHa B 0651acTi CONPUKOCHOBEHUS ABYX METanoB.
C BO3pacTaHMeM NPOBOAUMOCTM SNEKTPONUTA YBENMYMBAETCS NMOBEPXHOCTbL, NOpaxaeMasi Koppo3uen.

OneKTpMYECKU KOHTAKT Mexay MeTannamm

Ecnv npepoTtBpaTtvTh 3NEKTPUYECKUI KOHTaKT Mexay ABYMS MeTannamu, MpeaycMoTpeB NOAXOAALLMNA N30NATOP (OKCUA anmtoMUHUS,
occaTtmpoBaHue, oKpallnMBaHUe, Macno U T. 4.), TO TOK He CMOXET NPOXOANTb MO TaKOW 3MNEKTPUYECKOW Lienn 1 KOPpPO3uns He pa3oBbETCS.
Pa3HOCTb aneKkTpuyeckux NoTeHLManoB Mexay Metannamm

Yem BblILLe 3HAYEHNE Pa3HOCTU NOTEHLMANO0B, TEM BbiLLE 3MEKTPOABMXKYLLAA cuna. PasHOCTb B COTHWM MWUMNMBOIET, CKOPEW BCETO, BbI3OBET
ranbBaHWU4eCKyt0 KOppo3uio, HO pa3HocTb B 200—300 mMB Bpsa nu npuseget kK npobnemam.

OnekTpuyeckme NoTeHumManbl pasfMyHbiX METannoB 1 CNNaBoB, ANs KOTOPbIX BEPOSTHA ranbBaHW4eckas Kopposus, NpuBoAATcs B Tabnuue, rae
[aeTcs 3HaYeHne INEeKTPUYECKOro NoTeHUMana MeTanna, KoTopoe 06bIYHO 3MEPSAETCA OTHOCUMTENBbHO CTAaHAAPTHOIO KarnoMernbHOro aNekTpoAa
cpaBHeHus (S.C.E). «AHOAHbIE» MeTanMbl, HANPUMEP MarHWN, LIMHK U antoMUHUIA, 6onblue NnogBepXeHbl KOPPO3MU B CPABHEHUN C KKaTO4HBIMMWY
meTannamu (TuTtaH, cepebpo, 30noT0).

Koppo3ausa nponopumoHanbHa pasHOCTY NOTEHLMANoB MexXay ABYMSA MeTannamu.

PaccmatpuBaemble 3Ha4YeHUsi npeacTaBnsiioT coboi noTeHuuansl METanNoB U CMNaBoB, KOTOpPble 06Pa3yoT aNEKTPOXMMUYECKYIO Napy C y4ETOM
paccmatpvBaemon cpefbl. ATV NoTeHuManbl ABAATCS MNONyYEHHbIMU 9KCNIEPUMEHTanNbHO 3HaYEHNSIMU, U KX criedyeT OTnMYaTh OT CTaHAAPTHBIX
NoTeHLUManoB, KOTOPbIEe yKa3blBaTCA B TEPMOANHAMUYECKMX Tabnuuax. Ha nonyyYeHHble 3KCneprMeHTanbHO NoTeHumManbl CUIIbHO BIUSIOT Takue
napamertpbl, kak Temnepartypa, nepemelunBaHne 1 BeHTUNAUmMsi. Kpome Toro, HeKoTopble MeTansbl MOryT UMeTb pasHble NoTeHLUManbl B OQHUX

N TeX Xe YCIOBUSIX OKpYXatoLLen cpeabl B 3aBUCUMOCTM TOrO, SIBNSIOTCA OHU aKTUBHBIMU U MAcCUMBHBLIMU (HaNpUMep, HepxaBeloLuas cranb,
KOHTaKTUpYioLLas C MOPCKON BOAOW).

C y4eToM Cka3aHHOro O4EBUAHO, YTO MOXET ObITb CIOXHO NMPOrHO3MPOBaThb TPEHAbI, HE Npuberas K aKCNepMMeHTam, NocKonbKy MHOrMe
napameTpbl MOTyT, BEPOSTHO, U3MEHUTb MOMNAPHOCTb B HEKOTOPbIX rafibBaHUYeCKVX napax Ha obpaTHyto.

OTHOLLeHMe nnollagen ABYX MeTannoB: HauxyaLlwui cueHapuii HabniogaeTcs, korga katog (Metann ¢ 6onee NonoXuTENbHLIM MOTEHLMANoMm) ¢
60oMbLUION NNoLLaAblo NOBEPXHOCTM 06pa3yeT aNeKTpUYECKyto Lienb ¢ aHogoM (MeTann ¢ 6onee oTpuuaTenbHbIM NOTEHLMANoM) Marion nnoLwaan.
CKOpOCTb KOPPO3WKM MeTanna ¢ bonee oTpuLaTENbHLIM MOTEHLMANOM B 3TOM Clly4ae MOXET YBEMUYMTHECSA B COTHU UMM ThICAYN pas.

Hanpumep, ycTaHOBKa antoMUHUEBON Yallku (AmameTp 16 MM) OMCKOBOro TepMOCTaTa Ha CTEHKY pe3epByapa 13 HepXkaBetoLlel CTanuy BbI30BET
BbICTPYHO KOPPO3WIO YaLLKK (NP BbINOMHEHUN HEOGXOAMMbIX YCIIOBUI B COEAUHEHUM).

Koppo31oHHasa cToMKoCTb 6rnaropoAHbIX MeTansoB: BHE 3aBUCYMOCTU OT NOTeHUMana, Koppo3moHHasi CTOMKOCTb bonee 6naropogHoro
meTanna CylecTBEHHO BNUSAET Ha NoBeaeHve B bumeTannuyeckux napax. Ecnu 6onee 6naropogHbin MeTann NoaBepXKeH KOppo3nn, ero
NPOAYKTbI KOPPO3WM MOTYT 3a CHET NepPeMELLIEHUS YCKOPATL KOppo3uio boree noaBepKeHHOro kopposun metanna. Ecnv 6onee naropoaHbin
MeTann B nape He NoABEPXXEH KOPPO3uM (30M0TO, NNaTHa), TO OH He NPeACTaBNSIET PUCK raribBaHUYECKON KOPPO3nU BHE 3aBUCMMOCTM OT
BTOPOro MeTanna napbl.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl
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L-7 HeKOTOpre ocobble cny4vaun IneKTpoxuMuiyeCcKux nap MmertannoB, BKno4varwowmnx
HepXaBerwLwyr CTalb

PuUck KOppo3umn Npu KOHTaKTe MeXAy OLIMHKOBAHHOW M HepXKaBelLLen cTanbo

Kak npaBuro, He npeanonaraeTcsi, YTo OLIMHKOBaHHas CTalb B KOHTaKTe C HEpPXXaBEHLLEe CTarnbio NpeacTaBnsieT CePbe3HbI PUCK Pa3BUTHS
KOpPPO3WH, 3a UCKMOYEHNEM MOPCKUX YCIOBUIA.

OpHako B HarpeBaTensix, KoTopble NpefCTaBneHbl B JaHHOM KaTarnore, Bce AeTany U3 OLMHKOBAHHOW 1 06bI4HOM cTanu 6binv yGpaHsl, 1 Bce
BUHTBI, LWAGbI, pasbeMbl TPYGUaThIX HarpeBaTerbHbIX ANIEMEHTOB BbIMOIHEHbI U3 HEPXKaBEIOLLEN CTamnM.

FanbBaHMYeckasa KOpPO3usi Mexay HepXKaBelolel CTanbio U antoMUHUEM

Koppo3noHHbIN NoTeHuman HepxxaBetoLLen CTanu ABMAETCS «KaToAHbIMY» U OTHOCUTCA K 0bnacTu «bnaropogHbix» metannos. Koppo3noHHbIe
noTeHuuarnbl antoMVHNUSA SBNSIOTCA KaHOAHBIMUY» U HAaXOAATCHA B 30He «HebnaropoAHbIX» MeTarnmnoB, TakuMm obpasom, B nape CyLiecTsyeT
6onbluas pa3HOCTb MOTEHUMANoB. ATO 3HAYUT, YTO NPU KOHTaKTe HepXXaBeloLLen CTanu ¢ antoMUHMEM Ha HepXxaBetoLen ctanu He byaeT
pa3BMBaTLCA ranbBaHNYecKasi KOPPO3us, B TO BPeMs Kak anoMuHuii Byaet koppoamposaThb.

XoTS antoMnHUIA ABNSETCS aHOAOM OTHOCUTENBHO HEPXaBeloLLen CTanm, B 3aBUCMMOCTU OT FTOKanbHbIX YCIOBUIA MOXET A0MNyckaTbCsa 6onbLioe
OTHOLLEHVE NNoLaaein NOBEPXHOCTU antoMUHUS U HEpPXXaBetoLLel cTanm.

Mcnonb3oBaHue KpenexHbiX aNeMeHTOB 13 HepXXaBeloLLe CTanu B NnacTUHax Ui NncTax U3 antoMmHus obbl4HO cunTaeTcst 6esonacHbiM, B TO
BPEMS KaK MCMomnb30BaHVe antoMUHMEBBIX 3aKMeNoK nnm 6oNToB ANs coeAVMHeHVs AeTanel N3 HepXXaBeloLLen CTann CYNTaeTCa HepasyMHbIM,
MOCKONbKY B 9TOM CIlyyae CyLLeCTBYET PUCK Pa3BUTUS KOPPO3UN.

[Haxe ecnu mexay MeTannamv oTCYTCTBYeT U30NALMS, B YCNOBUAX KOHTUHEHTaNbHOMO KnuMarta puck KOppo3un SIBRNSIETCA HE3HAYUTENbHBIM.

M HaobopoT, B MOPCKMX yCNOBUSAX Ha pe3bbax antoMMHMEBBIX KOMMOHEHTOB Habnaanack 3Ha4MTenbHas nokanbHas NMMTTUHIOBasA KOPPO3us,
ecnu B pe3bboBbIX COeAVMHEHMUSIX NCMOMb30Ban1Ch HEN3onNMpoBaHHbIe BONTbI M3 HepXKaBetoLLEen CTanw.

OpHako Ha ToW e NecTHuLe B cryvae 60NnToB, OCHALLEHHbIX HAaANEeXallM1 N3oNSALMOHHBIMU Lanbamm, NPU3HaKN NUTTUHIOBOW KOPPO3WUK Ha
COCE[HVX arntoMVHNEBBIX KOMNOHEHTax He Habnoaanuce.

MexaHun4yeckue MeToAbl yMeHbLUEHUSA raribBaHUYECKOW KOPPO3UKU MeXAay anioMMHMEM U HepXKaBeloLen cTanbio

- N3onvpoBaHve AByx MeTannoB Apyr OT Apyra C NMOMOLLbIO 3NEKTPOU3ONALMOHHOTO MaTepvana, HanpyMep nrnacTuka, ecriv YMecTHO C
NPaKTUYECKOW TOYKU 3pEHNS.

- W3berariTe oTHOCUTENBLHO Manon nnowaam MeHee bnaropogHoro MeTanna (anoMyHWiA) Npu GonbLuoi nnowaay 6onee GnaropogHoro Metanna
(HepxaBetoLLas cTanb).

- Menkue kpenexHble anemeHTbl U 60nTbl JOMKHbI M3rOTaBNMBATLCA U3 TAKOro e unu bonee bnaropogHoro metanna (KatogHblv, ¢ 6onbwmmM
HomMepoMm B Tabnuue).

- Heobxoammo n3beratb Lwene 1 3a3opoB Mexay KOMNOHEHTaMV U3 HepXXaBetoLLE CTanu: ecrnv CyLLECTBYHOT LLENU, HepXaBetoLas cTanb
MOXET UMETb MEHee NONOXUTENbHbIV MOTEHLMAn U3-3a YMEeHbLUEHUSI coAepXXaHus kucnopoaa BHyTpy Lwenu. Takum obpasom, obbeanHeHve B
3MEKTPOXMMUYECKYIO Napy antoMUHUEBOW NMOBEPXHOCTV OTHOCUTENBHO GOMbBLLION NAOLAAN U NOBEPXHOCTU HEpXXaBetoLLENn CTanu Manon nnowaam
1 C LEeNbio MOXET MPUBECTM K BbICTPOMY MOpPaXXeHWI0 MeTanna BHYTPM LLENK, Nnocrne Yero pa3oBbeTCA KOPPO3WsA HeEpXaBetoLLen cTanm.

- He ponyckaiiTe nonagaHvsi aneKTponuta B MECTO COMPUKOCHOBEHMS ABYX METanoB, HanpMmep ¢ MOMOLLbI0 OKpalLunBaHus. Ecnv Bo3mMoxHo,
oKpaluuBaiiTe obe MeTannuyeckne NOBEPXHOCTU; ECAIN 3TO HeNb3A peanusoBaTh U3 NPaKTUYECKNX COObpaXeHuii, okpalunsarite Gonee
6GnaropogHbI MeTan.

- lepmeTun3aums: obecneyste BOAOHENPOHULLAEMOCTb COMpsAraeMbiX MOBEPXHOCTEN.

- HaHocrTe aHT1KOppO3noHHbIe NacTbl M KOMNayHAbl MO rofloBKW BUHTOB UM B6ONTOB, BCTABNEHHbLIX B MOBEPXHOCTU U3 APYroro metanna, BHe
3aBUCKMOCTM OT TOTO, CHabXXeHbI NN KpenexXHble aNeMeHTbl 3aLMUTHBIM MOKPLITUEM U MPOXOAUMM I OHU MHYIO 3aLLMTHYI0 06paboTky.

- B HekoTOpbIX crnyyasix MOXeT ObITb LienecoobpasHO HAaHECTN OpraHNYecKkoe MOKPbITUE Ha conpsiraeMble NMOBEPXHOCTU nepeq ux cbopkon. 1o
YMECTHO B COeAMHEHUsIX, rae He TpebyeTca obecnevntb aneKTponpoBOAHOCTb.

- Ecnn 310 ymMecTHO 1 He NpensATCTBYET LieneBoMy NCMONMb30BaHNI0 YCTAHOBKU, PEKOMEHAYETCH HaHECTUN Ha HapyXXHoe coeaVHeHne
3(PDEKTUBHYIO NTAKOKPACOYHYIO CUCTEMY.

- V3BeraiiTe coeanHATb pe3bb0BbIMM COEANHEHNSIMIN MaTepuarnsbl, KOTOpble AOCTaTOYHO Aaneko OTCTOST APYr OT Apyra B 3N1eKTPOXMMUYECKOM
psAay.
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L-8 dneKkTpoxnmmnyeckue napbl pa3HbIX MeTanmoB

3neKTpoxuMqucKue napbl pa3HbIX MeTanmnoe B 2-npOLleHTHOM coneBOM pacTBope
Ecnu pasHocTb NOTeHUManoB ranbBaHUYECKOW Napbl He NpeBbIlaeT 300 mB, To 3HauuTenbHast KOppo3ua He HabnogaeTcs.
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L-9 Koppo3usa noa usonsumen

Koppo3usa nop nsonsumen — a1o nokanbHas KOppo3usi, pa3BrBaloLLascs Ha rpaHuLie Mexay MeTanmyeckor MOBEPXHOCTBIO 1 U30NSALMEN 3TON
NMoBEepPXHOCTU. Ha NOBEPXHOCTSX NOA U30NSILMEN MOXET pa3BMBaTbCs 0c0b0 Tskenas opma kopposun. Ecnv nsonsuuo ycraHaBnmnearoT Ha
ayCTEHUTHYIO NErMPOBaHHYI0 CTarnb, KoTopasi aKcnnyaTvpyetcs npu paboyert Temnepatype ot 80 go 200°C nnm B ocobo arpeccuBHomn atmocdepe
(HanpvmMep, B MOPCKMX U NPUBPEXHbIX 30HaX), TO Nepes YCTaHOBKOW U30MSALIMU PEKOMEHAYETCH YCTaHOBUTb B6apbep, NpeaoTBpaLlaoLLnii
pas3BuTNE KOPPO3UU MOA HaMNPsHKEHUeM.

PekomeHayeTcst 3almMTUTL U30NSALMIO CHAPY>KM NMPY NMOMOLLM HaAneXallero BOAOHENPOHMLIAEMOrO MOKPbITUSI, YTOObI MPesoTBpaTUTb NPOHUKHOBEHUE
BHYTpb Bniaru. [pucyTcTBne Bnarm MOXeT cTaTb NPUYMHOW HaKannvMBaHWA pacTBOPUMBIX XIIOPUAOB, KOTOPbIE CMOCOOCTBYIOT Pa3BUTUIO KOPPO3UN.
BonbLlunHCTBO TEeNn0U30JIALUMOHHbLIX MaTepuarnos 6naro,qap;| CBOEMY COCTaBy He Bbl3bIBalOT KOPPO3MKD, OAHAKO AJ1A HEKOTOPbLIX BCMNEHEHHbIX
mMaTtepuarnoB 3TO YTBEPXOEHNE HEBEPHO.

BcneHeHHble MaTepuarnbl, B COCTaB KOTOPbIX BXOAST CodepKallme Xrop KOMMOHEHTbI, CMOCOOHbI BbI3biBaTb KOPPO3MIO.

Co,qepx(aHMe XNopuaoB BO BCMEHEHHbIX N30NALMOHHbBIX Matepuanax AOJ/KHO COCTaBATb MeHee 10 yum. Ecnn Yyepes Hapy>XHOe MoKpbiThe
N30MALMN NPOHMKAET BOA4A UNW BRara, U30MsILMOHHBIN MaTepuan MOXET NPosiBUTL ceBs Kak HAKOMUTENb U CO3A4aTb Cpeay, CoAepKaLLlyto XIopuabl,
Briary v Kucropog, KOTopble CMOryT NepeMeLLaTbCs BHYTPY 3TOro Matepuana 1 o6pasoBbiBaTb OTIIOXKEHUS KOHLEHTPUPOBAHHBIX XIIOPUAOB

Ha ropsunx NOBEPXHOCTAX U3 HepxKaBetoLlen ctanv. Ecnu Bnara oTcyTCcTBYeT, TO CONM Xropa He CMOTyT NepemeLLaTbCs BHYTPU Matepuana u
KOPPO3VMOHHOE pacTpeCKUBaHNE MO HarnpskeHMEM U3-3a 3arpsi3HEHUS U30MALMOHHOIO MaTepuana Xnopuaamy He CMOXET NMPOU30NTU.

Cwm.: ASTM C692-05. CTaHaapTHbI METOA OLEHKW BMSHWSA TEMMOM30NSALMM Ha TEHAEHLMN 06pa3oBaHMsA KOPPO3MOHHOTO PAaCTPECKMBaAHNSA Nog
Hanps>eHnem Ha BHELLUHNX NOBEPXHOCTAX ayCTeHI/ITHOI7I Hep)KaBeIOLLleVI cTanwu.
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PO

L-10 dakTopbl, ycyryonsiouwme Kopposuto

OLWNOKN KOHCTPYKLMKN

1/ JeTanu KOHCTPYKLMW, rAe MOTyT CKanmBaTbCs YacTULIbl XNIOPUAOB UMK Xenesa, Hanpumep 3a3opbl.

2/ Y4yacTku ckannMeaHusi ocagka.

3/ 30HbI 3acTOst BO3AYXA: NMPpW pasaeneHnmn XnaKkocTu 1 Bo3ayxa B npoLecce Aeaspauuy BO3AyX OKasbiBAETCS 3anepT BHYTPU BbIMYCKHbIX (UTUHIOB
TPy6onpoBoAoB UnNM B BEPXHEN YacTu pe3epByapa.

4/ Otpenka NOBEPXHOCTU: 3HAa4YeHVe NapaMeTpa LLIepoXoBaToCTh NoBepxHOcTM Ra He gomkHo npesbiwate 0,5 Mkm.

Ecnun Ra coctaensert 6onee 1 MkM, TO MOBEPXHOCTb UMEET rMyBbOKMe KaHaBKW, rae MOryT CKanmnmMBaTbCs MOHbI XITOPUAOB, YHUYTOXAsi MACCUBHYIO
NAEHKY Y UHALMUPYS pasBUTUE KOPPO3UK.

5/ KoHCTpyKUMsA ocHacTku Ans opMOBaHUS, 13-3a KOTOPOM B CbIPbEBOM Matepuare mMoryT 06pasoBbiBaTbCS TPELLUVHBI.

6/ KoHTakT Mexay matepuanamu, CnoCobHbIN NONOXWUTL HAaYano pas3BUTUIO ANEKTPONUTUYECKON KOPPO3UK.

7/ \30N9UMOHHBIN MaTepuan, KoTOpbI MOXET CTaTb NMPUYMHON 06pa3oBaHNA KOPPO3WUW NOA U3ONALMEN U3-3a MUTPaLMK COAEPXKALLMXCA B HEM
XIOpWAOB.

8/ MNeckocTpyinHasa obpaboTka y4acTKoB, B KOTOPbIX HEpXaBetoLLas CTarnb KOHTaKTUPYeT C BOJOW.

HeBepHbI NpoLiecc U3rotoBrneHus

9/ Capka: HenpaBWIbHO BblIOpaHHbIV 3aLUMTHBIN ra3 Bbi3biBaeT 06pa3oBaHMe OKCUIOB.

10/ CapHble LBbI, B KOTOPbIX MOTYT HaKannMBaTbCs XNopuabl, HAaNPUMep KOPHU CBAPHbIX LUBOB C YaCTUYHbIM MPOMNaBneHneM OCHOBHOTO
metanna.

11/ BnusiHne KpOMOK: 3aaMpbl HA KPOMKax W 3arpsi3HeHne KPOMOK PeXyLLM MHCTPYMEHTOM MOTYT CMPOBOLIMPOBaTb KOPPO3MIO.

12/ 3arpsisHeHue xene3om B NPOLECCe N3rOTOBMNEHNS U COOPKU.

13/ HenpaBunbHasi naccmBaLys UM ee OTCYTCTBUE: COCTaB, KOHLEHTPaLMsA NaccBaLMOHHOIO pacTeopa, TemMnepartypa 1 Bpems naccusaLmm
ABNSAIOTCH BaXHEWLLUMMW NapamMeTpamm, KOTOpbIe BINSIOT Ha KOPPO3MOHHYI CTOMKOCTb.

14/ HenpasunbHas ouncTka nnu obeaxmpusanmne. fletann, Kotopble He Bbinv Hagnexaluym obpa3omM obesxKnpeHbl, He CMOTYT NPaBUbLHO NPONTH
naccvBaumio.

15/ [psi3HbIe NN BNaxHbIe pykn paboTHMKOB BO BPEMS M3rOTOBMEHUS: OTMeYaTku nanbLeB MOryT ClPOBOLMPOBAaTL KOPPO3NIO 13-3a coaepKaHus
conen B nore.

16/ HeBblsiBNEHHble TpeLLmMHbl, 06pa3oBaBLUMecs Npy OPMOBaHUM MeTarnna n3-3a HenpaBWNbHOMO BbIPABHWBAHUS YacTew wramna.

OwnbKN MOoHTaxa

17/ NoBepxHOCTb pa3gena Mexay XUAKOCTbIO U BO3AyXOM: BO34YyX OKa3blBaeTCs 3anepT BHYTPU KOHCTPYKLMM U3-3a HENPaBUIbHOTO Bbibopa
MOMOXEHNS NPU MOHTaXe.

18/ MNoBepxHOCTb pa3faena Mexay XXUAKOCTbIO Y BO34yXOM: BO34yX OKa3blBaeTCs 3anepT BHYTPU KOHCTPYKLIMK, MOCKOMNbKY BO3AYLLUHbIA KnanaH
HeuncrnpaBeH U UMEET HeAOCTaTOYHYI0 YyBCTBUTENBHOCTD.

19/ Cexwue LapanvHbl: OKa3blBaloT TO e BO3AENCTBUE, YTO M HEQOCTaTO4HOE KavyeCTBO OTAENKN NOBEPXHOCTY.
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L-11 KpaTkui 0630p npaBun, npuMeHsieMbIX B npoLecce NpoM3BoACTBa HarpeBaTenen ¢
Lenbi NnpeaoTBpaLleHUA NosIBIEHUS1 KOPpPOo3um

MeToA KOHTPOSS C NOMOLLLIO

TexHonornueckue . TexHuveckue p , peanmac Aans cTaTUCTMYeCKoW BbIGOPKY Unu
MoTeHunanbHoOe BNUAHNE Ha KOPPO3UOHHYIO CTOMKOCTb
onepauuu WCKITIOYEHUSI PUCKOB MOCTOSIHHOIO KOHTpONs
W3roToBMEeHUSA.
- HeHapnexallas Tepmudeckas obpaboTka npy M3roToBMEeHUN
NPYTKOB M TpyG4aThIX 3aroTOBOK MOXET CTaTb MPUYUHO
MeX3epEeHHON KOppPOo3nK.
-MexaHuuyeckas 06paboTka C MOMOLLbIO CTarbHbIX - MexaHuyeckast obpaboTka ¢ NOMOLLbIO TBEPAOCNABHbIX
VHCTPYMEHTOB MOXET NPUBECTU K BHEAPEHMIO YacTuL, VMK KePaMUYECKNX MHCTPYMEHTOB. - YMeHbLLeHne o
Mexannyeckas o o - Metannorpaduyeckuii aHanms
Xernesa B NOBepPXHOCTW obpabaTbiBaeMbix AeTanei. TemnepaTypbl Npy MexaHu4eckoi obpaboTke 3a cueT
obpabotka HeobpaboTaHHbIX MaTepuanos.

- Banpert 1cnomnb3oBaHWs NETMPOBaHHbIX HEPXXaBEHOLLIMX
cTanei, cogepxatumx cepy. (O6biuHO cepy aobaBnsioT B
HepXaBeloLLye CTanu, YTobbl YNy4lnTb UX MEXaHUYECKYIO
obpabaTbiBaemocTb.) Cynbduabl MOryT cTaTb o4aramu
pasBUTYSi KOPPO3UN.

ncnonb3osaHua COX.
- XpaHeHue B 3aKpbITbIX NMACTUKOBbIX KOHTEHepaXx.

XpaHeHne nN1cToBoro

BarpsisHeHne HeobpaboTaHHOro MaTepuana BCrneacTaune

- MproGpeTeHne NUCTOB 3aLLMTHOMN NNACTUKOBOW NEHKM.

- AHanu3 Ha 3arpsisHeHne okcngamm

- xenesa.
HeobpaboTaHHOro TPEeHUs O cTarb UMK YyryH, Bbi3BaBLLEE OTNOXEHWNE YacTuLy - [MpoBepka ycnoswit TPaHCMOPTUPOBKY.
. - MpoBepka cocTaBa He0BpaboTaHHbIX
Marepuana Xernesa, YTO MOXET BbI3BaTb pa3BUTUE NUTTUHIOBOU KOPPO3UN. - XpaHeHMe n nepemMelleHne B NNacTUKOBbIX NogA0HAX. MaTepuanos
3arpsasHeHve HeobpaboTaHHOro MaTepuana BCneacTane - ltamnoBaHWe aetanen, 3alwmiLeHHbIX NacTUKOBOM
" - AHanua Ha 3arpa3HeHue okcngamm
LLitamnoBanwe TPEeHWs O CTarnb U YyryH, Bbi3BasLLee OTNOXeHe YacTul, nneHKoun.

xernesa, YTO MOXET BbI3BaTb pas3BuTne NMUTTUHIOBOW Koppo3un.

- XpaHeHI/IE " nepemMeLleHne B NNacTUKOBbIX KOHTGVIHEPEX.

xenesa.

ny6okas BbITsXKa U
npokarka

SEFPRSHEHME HeOGpaﬁOTaHHOI'O mMartepuana Bcrneacreune
TPeHWa O CTarnb Unu YyryH, Bbi3BaBLLlee OTNOXeHe YacTuy
Xenesa, YTo MOXEeT Bbi3BaTb passuTue NUTTUHIOBOW KOppo3nun.

- IHCTpYMEHTBI 1 LiTaMnbl U3 @yCTEHUTHON HepXKaBetoLLen
cTanu.
- [letanu, 3alyLLEeHHbIE NACTUKOBOM NIEHKOWA.
- XpaHeHue 1 nepemelLeHne B NNacTMKOBbIX KOHTeHepax
WUnu Tenexkax n3 Hep)KaBePOLLI,eI?I cTanu.

- AHanu3 Ha 3arpsisHeHne okcaamm
xenesa.

[yrosas csapka
BOMb(paMoBbIM
3neKTpoAoM B
VHEpTHOM rase

- 3arpsisHeH1e BCMEACTBUE TPEHWS O CTarb Ui YyryH
BbI3bIBAET OTIIOKEHWE YACTUL, XEne3a Ha NOBEPXHOCTH, YTO
MOXET Bbl3BaTb Pa3BUTUE MUTTUHIOBOM KOPPO3UU.

- Meperpes npu NPOBEAEHUN CBAPOYHBIX PAGOT NPUBOAUT K
M3MEHEHMIO CTPYKTYPbI METasIIa 1 ero OKUCTEHNIO.

- CKOpOCTb CBApKW 1 BPEMS! OXIAXAEHNS ABISIOTCA
BaXXHELIMMM NapamMeTpamu, KOTOpbIE MO3BOMSIOT
NpesoTBPaTUTL KPUCTANM3ALMIO B MOMEHT Hayarna passutus
MEX3EPEHHOI KOPPO3UH.

- 3awwmTa 06enx CTOPOH LUBa BOCCTAHOBUTENBHBIM ra3oM.
- KOHTpOIb CKOPOCTU CBaPKM U OXMaXOEHNS.
- OrpaHuyeHne pocTa TemMneparypsi.
- Ucronb3oBaH1e OCHACTKU U1 LUTAMIOB W3 ayCTEHUTHO
HepXaBetoLLe NN XpOMMpOBaHHOW CTanw.

- AHanma Ha 3arpa3HeHue okcngamm

xenesa.
- Metannorpaduyeckuin aHanma.
- KoHTponbk Temnepatypbl 1 BpeMeHu
oxnaxaeHus.
- MpoBepka cBapHbIX LIBOB Ha

KOPPO3UOHHYIO CTOWMKOCTb COrfacHo

ASTM.

Mpaska v rnbka
Tpy6YaThIX
HarpeBaTernbHbIX
3rIEMEHTOB

3HauuTenbHOe AaBneHve, NpuknagbiBaemMoe BO Bpemst
onepawuii npaeky 1 rMbku, NpUBOAWT K ry6okomy
BHEJPEHUIO MEeTanMMYecknx YacTuL, Bankos B MOBEPXHOCTU
obpabaTbiBaeMbIx AeTanen.

- Banku I'IpaBI/IJ'IbHD-I'I/I60‘-IHbIX CTaHKOB 13
TBEpAOoCnnaBHbIX MaTtepnanos.

- AHanu3 Ha 3arpsa3HeHue okcngamm
xenesa.

XpaHeHve Ha
NpOV3BOACTBEHHbIX U
YNaKOBOYHbIX JIMHUSIX.

Mop aencTareM BO3AYLLUHbBIX NOTOKOB (POPMUPYHOTCS
CKOMJIEHMSI METaNNNYECKON nbinu, HOCTyHalOLLleﬁ CHapyxu,
C KOHCTPYKLMIA 30aHnst Unu C y4acTKoB 3aBoda, rae
oBpabaTbiBatoTcst CTanbHble AeTanu. 3Ta Nbifb MOXeT
VHMLMMPOBATb MUTTUHIOBYIO KOPPO3UIO.

- 3alwmTa oT 06pa3oBaHUs CKOMMEHUI MbINK.
- ExxenHeBHas y6opka pabounx MecT 1 Nomnos.

- AHanua Ha 3arpasHeHue okcngamu
xenesa.
- MOCTOSAHHbIN KOHTPOIb
WHTEHCMBHOCTM BbIHOCA NbInNn
B NPOU3BOACTBEHHbIX Liexax 1
cofiepXxaHue YacTuL, xenesa B
3arpA3HeHnsax.

C6opka v pyyHble
onepauum

- TpeHvie 0 MeTannMYeckve CToMbI UMK yAaapbl PyYHbIX
VNHCTPYMEHTOB MOrYT NPMBECTMN K BHEAPEHWIO YacTuUL, enesa B
noBepxHocTb obpabaTbiBaemol AeTanu.

- CneumarnbHble COOPOYHbIE NIMHWW, UCTOMNb3YeMble TONbKO

Ans cbopku AeTanei n3 HepxasetoLleii ctanu. - Paboune

CTONMbI ¥ MHCTPYMEHTbI, N3rOTOBMEHHBIE N3 HepXXaBetoLLien
CTanu unu nnactuka.

- AHanu3 Ha 3arpa3HeHue okcngamm
xenesa.

WcnbiTanmsa Ha yTeYKkn

- TpeHI/Ie 0O MeTannuyeckue CTonbl NN yaapbl py4YHbIX
WHCTPYMEHTOB MOTYT NPUBECTU K BHEAPEHWNIO YacTuL, Xenesa
B NoBepxHOCTb o6pabaTbiBaeMoii feTanu. - Micnonb3osaHne

- Cneuwaanble c6opqub|e NNHUN, NCNONb3yeMble TONbKO
Ans cBopkM AeTanei u3 HepxasetoLleii cTanu. - Paboune
CTOJbl U UHCTPYMEHTbI, U3FOTOBMEHHbIE N3 Hep)KaBeIOLLleVI

- AHanu3 Ha 3arpsa3HeHue okcngamm

BOAb! N cTanu unv nnacruka. xenesa.
HEKOHTPOIIMPYEMbIX XUAKOCTEN MOXET NPUBECTU K o
- Vicnonb3oBaHwe YncToi BoAb! UM KOHTPONUPYEMbIX
3arpsi3HEHN0 OKCMAAMM UM METanMYeCKUMI YacTuLaMu. .
XKUOKOCTEN.
MeckocTpyiiHas
- MpoceuBanve abpa3vBHOro
obpa6Gotka -3anper Ha vcnonb3oBaHKe abpa3nBoB, NOMYYEHHbIX
AGpasvB 06bI4HO NonyyatoT ApobneHnemM B MenbHULAX C MmaTtepuana ¢ UCrnosib30BaHMeM
(maHHasi onepauvsi ApobnexHnem. N
MOMOLLbIO MeTannMyecknx kpyros. B pesynbrate B abpasvse MarHUTHOWN NOBYLLKM.
Npou3BOANTCS - NoaTBep)kAeHWe 3arpsis3HeHUs necka oKkcuaamm xenesa.

UCKITIOYUTENBHO MO
ocobomy TpeboBaHui0

MOryT coAepXXaTbCa YacTuubl, o6paaoaaB|.uwecsl BCneacrteve
W3HOCa KpPyroB, MHOTAa — B 3HAYUTENbHbIX KOHUEHTpauuax.

- MpeanouTeHne otaaeTcs 06AyBKE CTEKMNSHHLIMA
Lapukamm.

- I'Io,qTBep)K,qume 3arpAsHeHusa
Heaﬁpa:‘lMEHbIX NOPOLLKOBbIX
marepuanos okCuaamu xxenesa.

3aKasuyuka)
- TpeHve 0 MeTannMyeckvie CTorbl MOXET MPUBECTM K
BHE[PEHWIO YacTUL| Xernesa B NOBEpPXHOCTb 0bpabaTsiBaemoit - YNaKkoBOYHble CTOrbI 3aKPbIThI MONUITUNEHOBLIMU - MpoBepka 3arpsi3HeHns1 CTONOB
YnakoBka netanu. naHensimMu. )KEenesoM npuy NOMOLLIM XMMNUYECKOTO
- ONacHOCTb 3arpsi3HeHMs MbIrbio B CIy4ae AMUTENbHOTO - MHavBuayarnbHas ynakoBka B NacTUKOBYIO MIIEHKY. crpesi.
XpaHeHusi.
- MaccuBauyio NpoBOAAT TONLKO ANs u3genui, Ha 100%
M3rOTOBNEHHbIX U3 HEpXXaBeloLLel cTanm.
MaccuBaums TepseT cBo 3PdeKTUBHOCTL B CreayHoLLNX - 3anpeluaeTcs noMeLLaTb B BaHHY A1 naccusaLlmm
cnyyasx: nNpucapoYHble MaTepuarnbl, MEAHbIA, CTanbHOW, NaTyHHbIN
- MaccuBaLMOHHbBIN pacTBOP MOXET ObITb 3arpsi3HeH. 1 OMOBSIHHbIV MPUMOW.
MaccuBauus - TemnepaTypa BaHHbI MOXeET ObITb HeNpaBUIbHON. - HenpepbiBHO KOHTPONMPYIOT G NOMOLLIbIO - XUMMYECKMI1 KOHTPOMb MaccuBaLU.

- Bpemsi naccuBaLmm MOXET BbiTb CAMLLKOM GOMBLUMM UK
CIULLIKOM MarsbIM.
- Mornu 3a6biTe 06 3Tane NpoMbIBKY.

aBTOMATUYECKNX M3MEPUTENBHBIX YCTPOWCTB C BU3yaribHON
W 3ByKOBOW CUTrHanu3auuei Takue napameTpsbl: pH,
Temneparypy v KOHLEHTpaLyio.
- CkopocTb 06paboTki aBToMaTM3npoBaHa.
- MNpombiBka aBTOMaTU3VpoBaHa.

KoHTaKTbl
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L-12 3awmuTa c nomMowbio pacxoayemMbiX MarHueBbIX aHO4OB

[ns 60pb6bl ¢ KOPPO3MEN, B 0COBEHHOCTU C KOPPO3MEN, KOTOpasi MOPaXaET CTarbHbIE U YyryHHbIE pe3epByapbl U Tpybonposoapl, 6bin paspaboTaH
MeToA, NpeaycMaTpyBatoLLMin UCMONb30BaHWE ransBaHUYECKuX nap.

B ruapaBnuyeckuin KOHTYp yCTaHaBNMBAaKOT aHop, B O6LLEM CryYae U3roTaBnMBaeMblil U3 MarHusi, Tak YTo 3MeKTPOoNUTUYeckas peakums, Kotopas
B NPUCYTCTBUM BOAbI CNMOHTAHHO BO3HUKAET MEXAy MarHMeM W CTasnbHbIMM CTEHKAMMW pe3epByapa, MPOUCXOAUT MexXay cTarnbto kak 6onee
6naropogHbIM MeTannom (KaTogoM) 1 MarHueMm kak meHee bnaropofHbIM MeTannom (aHo4oM).

Moa pevicTBMEM BO3HMKAIOLLENO ranbBaHUYECKOro TOKa aHoA, MeaSIeHHO PacTBOPSIETCS, MarHuii BbICBOGOXXAAETCS 1 ocaxaaeTcs Ha
He3aLLMLLEHHbIX MEeTannMYecknx NoBEPXHOCTAX pe3epByapa. Takon aHod Ha3blBAETCA pacxodyeMbIM, MOCKOSbKY OH MOCTENEHHO pacTBOPSIETCS.
3TOT METOA, LUMPOKO MCMOMNb3YETCs B HAKOMUTENbHBLIX BOAOHArpeBaTensix, pe3epByapbl KOTOPbLIX N0 COOGPaXKeHNsIM 3KOHOMUYECKOW BbIFOAbI
M3rOTOBIEHbI U3 CTanM, NOKPLITON aHTUKOPPO3UAHON 3Marnblo. OTa 3Masib MO CBOEW NpUpoae SIBMSIETCS HECKOMbKO NMOPUCTOM, KPOME TOro, YacTbie
nepenagpbl TeMnepaTtypbl U HeborbLIas pasHuLa B KO3(hdULMEHTAX TEMMOBOMO PaclUMPEeHUst MeXAy CTanbio U 3Marnblo Bbi3blBaloT o6pasoBaHue
MUKPOTPELLMH B 3alLMTHOM CIlOe, BCIeACTBUE Yero MeTans KoppoanpyeT U B KOHEYHOM UTOTe HauYMHaeT npoTekatb. MpUMeHeHVe peLueHns ¢
pacxofyembIM aHOAOM MO3BOJISIET YBENMUYNTL CPOK CIy>KObl HAarpeBaTerssi, KOTOPbIN, OAHAKO, OFPAHUYEH CPOKOM CNyXObl aHo4a.

B HarpeBaTtensix, pacrnosioXeHHbIX B pe3epByapax U3 HepxaBetoLLel CTanu, ycTaHoBKa Tak1xX 31eKTPOAOB He TpebyeTcsi, MOCKOMbKY Npu yCroBum
NPaBUbHOMO M3rOTOBNEHUS KOPPO3US B TaKNX pe3epByapax He BO3HMKAET.

L-13 3awmTa nyTem HanoXeHUA aneKkTpoaa Ans noasoaa Toka

YT106bI NCKNIOYNTL NPOBNEMBI, CBA3aHHbIE C UIBHOCOM MArHMEBOIO aHOAA, Er0 MOXHO 3aMEHUTb TUTAHOBbLIM 3M1EKTPOAOM. 3aTEM UCTOYHUK NUTAHMUS
3anycKaeT 3MNeKTPOXMMUYECKYHO peakLuio, AN KOTOPoK TpebyeTcs HanpsiKeHWe B HECKOMbKO BOSLT. B xofe 310 peakuuy HEKOTopble MUHEparbI,
€CTecTBEHHbIM 06pa3oM NpuCyTCTBYytOLME B BOAE, B YaCTHOCTM MarHuii, OCaXkaarTcs Ha OTKpbITble CTEHKM pe3epByapa, 3almwias ux. Takas
3awmTa obecneumBaeT 4ONTOBPEMEHHbIE MPENMYLLECTBA, OOHAKO AN ee 3hEKTUBHOCTM TpebyeTcs BbINONHEHNE TPEX YCMOBUIA: BbICOKOE
cofepaHvue MarHusi B Bofle, Haanexallee 3a3eMrieHne pesepByapa v NocTosiHHas nogada nuTatoLLero HarnpsbkeHUst.

Ecnu kakoe-nn6o 13 Tpex ycrnoBuii He BbIMOMHSIETCS, 3awmuTa byaetr HeadhdEKTUBHOMN.

YT06bI NPEOAONETb PUCKK, CBA3AHHBIE C COCTAaBOM BOAbI, Obinn paspaboTaHbl Tak Ha3biBaeMble «TMOpUAHbIE 3NEKTPOAbI», CoveTatolme B cebe
TUTaHOBbIV Y MarHMeBbIV aHOA, OOQHAKO CPOK CIyObl TAKOro 3NEKTPOAA OrpaHUYeH CPOKOM CIy6bl MarHMEBOro aHoaa.

B HarpeBaTensx, pacnonoxeHHbIX B pe3epByapax U3 HepkaBetoLLel cTanu, yCTaHOBKa TakuX NeKTPOAOoB He TpebyeTcsi, NOCKOMbKY MpY YCIOBUM
NpPaBUbHOIO U3rOTOBIIEHMS KOPPO3MS B TaKUX pe3epByapax He BO3HMKAET.

KOoHTaKTbl www.ultimheat.com ]
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M — ocHoOBHbIe hopmynbl
M-1 3akoH Oma

1=P/U I=UR R=UIl P =U2R R =U2/P

U=Pi

P=Ul U=RI

P = mowHocTb B BT; U = HanpsbkeHne B B; | = cuna Toka B A; R = conpoTtusneHune B Om.

M-2 Tabnuua 3aBMCMMOCTU MOLLHOCTMU 3NIEKTPUYECKOro HarpeBartens B BaTrax oT
COMPOTUBIIEHUA N HaNPSAXXeHUA Ha Knemmax

Conpotuenenve | MowHocTb | MowHocTb | MowHocTb | MowHocTb | MowHocTb | MowHocTb | MowHocTb | MowHocTb | MowHocTb
(Om) npu12 B npu 24 B npu 48 B npu115B | npn220B | npn230B | npn240B | npn380B | 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 54 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 33 188 687 750 817 2048 2270
52,9 2,7 10,9 44 250 915 1000 1089 2730 3000
50 29 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 5333
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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M-3 MNMoakntovyeHne oaHoda3HbIX HarpeBaTesibHbIX 3JIEMEHTOB

MapannenbHoe nogkn4YeHne MocnepoBaTtenbHoOe NOAKNOYEHUE
u U
r{P3
I F ey,
r{P> rP) riP)
e (P
Yy - | ——— g AN g AN g
I o1 | |
\ = e S
—— — ~
R(P) RP)
YnenbHas YpenbHasa
noBepxHOCTHasA noBepxXHOCTHas
KonuyectBo Obwee O6wasn MOLLHOCTb Konuuectso Obuwee Oo6wasn MOLUHOCTb
conpoTuBreHne HarpeBaTenbHbIX (CONPOTUBIIEHUE
3nemMeHTOB (n) MouwHocTh (P) | HarpesaTenbHoro | = L - ) MOLLHOCTb (P) | HarpeBaTenkbHoro
(R) aNnemMeHTa (R) neMeHTa
(BT/cm?) (B1/cm?)
2 R=r/2 P=2p Be3 nameHeHun 2 R=2r P =p/2 PaspenuTtb Ha 4
3 R=1r/3 P=3p Be3 nameHeHum 3 R =3r P =p/3 Pasgenutb Ha 9
n R =r/n P =np Be3 nameHeHumn n R = Xr P =p/n Pa3nenuts Ha n’

M-4 MNMoakntovyeHue TpexdasHbIX HarpeBaTesibHbIX 3/IEMEHTOB

MopkntoyeHne TPeyronbHUKOM MopakntoyeHne 3Be3fon
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HanpsixeHune, namepeHHoe Ha Knemmax HarpeBaTenbHOro
3JieMeHTa, coBnaaaeT C HOMUHalbHbIM HanpsXXeHnem nNUTaHuaA:

HanpsbkeHne, n3amepeHHoe Ha KneMMax HarpeBaTerlbHOro aneMeHTa, paBHO
HOMMHAMNbLHOMY HaMPSHKEHMIO MUTaHNS, pasaeneHHomy Ha ¥3: U = 1,737

U=Un (ecnn U =400 B, Un =230 B)
HanpsxeHune
nv’l?rauuﬂ 230 B, 230 B, 400 B, 400 B, HanpsixeHue 230 B, 230 B, 400 B, 400 B,
() 3 dasbl 3 dasbl 3 dasbl 3 dasbl nutanusa (U) 3 dasbl 3 dazbl 3 dasbl 3 chasbl
HomuHansHoe HomuHansHoe
HanpsKeHme HanpxeHye
warpeaaenoro 230 B 400 B 230 B 400 B warpeaarentoro 230 B 400 B 230 B 400 B
anemenTa anemenTa
(Un) (Un)
v, YaenbHas YpenbHas YaenbHas YaensbHas
YaenkHas AenbHas NoBEepXHOCTHas! Yoenstas YaensHas YgensHan NoBEpXHOCTHas NoBEepPXHOCTHas!
noBepxHoCTHas noBepXHOCTHasA e m—— NoBEPXHOCTHas roBepXHOCTHas! NoBepXHOCTHas! RS NnoBepPXHOCTHas I ——
MOLWHOCTL MOLLHOCTb 6e3 L ’ MOLUHOCTb 6e3 MOLLHOCTb MOLLIHOCTb, I ’ MOLLHOCTb 6e3 w !
(Bricw?) aMGHGHI pa3sneneHHas CENENERTTL (Bricm?) paszenetHas Ha 3. pasfeneHHas 9 pasfeneHHas Ha
- Ha 3. Ha 9. MN3MEHEHWN. 3.
Obuas 0O6Las MOLHOCTb O6was
MOLLHOCTb, cocTaBnser MOLLHOCTb paBHa 06';"‘:;:;_':;:?“
pasgeneHHas Ha 1/3 ot obLen 1/9 ot obLen 06 13 LG
OBujan MowHoOCTL 9. ObLyas mowHocTs BO3MOXHOM BO3MOXHOMN a5 MOLLHOCTL Ot obllien
O6wasn 8 3 pasa Gornbiue Cocraensier 8 3 pasa Gonblue Obuwasn MOLLHOCTH: MOLLHOCTH D pEEE Eenils BOSMOXKHOM
M HOCTL HOMMHAMbHON VB EE R HOMUHAMBHO M HocTh | Mﬁnmmem;uo 13 or ) HOMMHanbLHoON MOLLHOCTH,
OLHOC MOLLHOCTY OAHOTO OLLHOC MOLUHOCTM OAHOTO OLLHOC 2 2 MOLLIHO® OMAHANLHOI MOLLIHOCTW OfHOTO OHa paBHa
(P) "a’pe“Teg"f‘;m Mou.l,:orgw "afpe"“&g"f‘;“’ (P) p BHOMHOUF": ™ MOH ':g:T;ZHngo HarpeBaTenbHOro | MOLLHOCTU OAHOTO
DENETE) (P=E) A DENEHTE (P=E) A L A anemenTa (P = 3p). | HarpesaTenbHoro
HarpeBaTernbHoOro HarpeBaTenbHOro | HarpesaTenbHOro SHeMeHTa
anemeHTa anemeHTa anemeHTa P=p)
(P =P/3). (P=p) (P =PI3) P
Cambilit
PacnpoCTpaHeHHbIN
BapuaHT
e NOAKIIOYEHNS,
nossonsiet
Kou?ﬂtgr)zsfumn ncnonb3oBaTh
OfHU 1 TE Xe
Peluetue 6e3 Mcgo::jg:g:cn 3710 Hanbonee HarpeBaTenbHble
KaKnx-nmbo o pacnpocTpaHeH- He He ANEeMeHTbI B He
KommeHTapumn CTyneHn HU3kou KommeHTapum
TEeXHUYECKUX N Hasi KOHbUrypa- pekomeHayeTcs pekomeHayeTcs MOAKTIIOHEHIN pekomeHayeTcs
npOGJ'IeM. B cUCTeMe C . sseanov‘ltgongTaHmeM
NOAKMo4YEHNEM
T 1 B NOAKMOYEHUN
TPeyronbHUKOM ¢
TPEYronbHUKOM.

nutaHnem 230 B
6e3
V3MEHEeHUs!
MOLLIHOCTY
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M-5 PacuyeTt MowHOCTU, HeOOGXOA4UMOM AN HarpeBa XUOKocTen

Mcnonb3oBaHue NorpyxHbiX HarpeBaTenbHbIX
3reMeHTOB ANS YBENUYEHUs

TEMMepaTypbl HELIMPKYIMPYIOLLEN XUOKOCTU
B pe3epByapax

Mcnonb3oBaHne LMpKYNsiLMOHHOO
HarpeBaTensi Ans yBenuyeHust Temneparypbl
XKNOKOCTM, LMPKYNMpYLOLLEN B pe3epByapax B
3aMKHYTOM KOHTYype

Mcnonb3oBaHne LMpKYnsiLMOHHOTO
HarpeBaTensi Ans yBenuyeHusi Temneparypbl
MoTOKa XWOKOCTU 32 OAMH NpPoXof 3TOro
notoka

Ts

o -

-

Te

TS o

P =V xpxcp (Tf - Ti)/3600 x t

P =V xpxcp (Tf - Ti)/3600 x t

P=QxpxCp (Ts - Te)/3600

P = notpebHas MoLiHOCTb B KBT

V = 06beM xuakoctu B M3

p = NNOTHOCTb XWUAKOCTM B Kr/M3

Cp = yaenbHas TennoemkocTb B kx/kr-°C
Tf = notpebHas koHeyHas Temnepartypa B °C
Ti = HayanbHas Temnepartypa °C

t = notpeGHoe Bpemsi Nporpesa B Yacax

P = notpebHas MoLiHOCTb B KBT

V = 06beM xunakoctu B M3

p = NNOTHOCTb XWUAKOCTM B Kr/M3

Cp = yaenbHas TennoemkocTb B kx/kr-°C
Tf = notpebHas koHeyHas Temnepartypa B °C
Ti = HayanbHas Temnepartypa °C

t = notpeGHoe Bpemsi nporpesa B Yacax

P = notpebHas MoLHOCTb B KBT

Q = pacxof XuaKocTn B M3/y

p = NNOTHOCTb XUAKOCTM B Kr/M3

Cp = yaenbHas TennoemkocTb B kx/kr-°C
Ts = Temnepatypa Ha Bbinycke B °C

Te = TemnepaTypa Ha Bnycke B °C

M-6 MoBbiweHne TemnepaTypbl Boabl B °C B yac / Ha eanHNLY o6bema / MOLHOCTHU.
(TeopeTnyeckmm pacyet, 6e3 Bbl4yeTa noTepb Tenna.)

B cBA3M € NOCTOAHHbLIM COBEPLLEHCTBOBAHMEM Haluen npoAayKuun, YyepTexn, onncaHnA, XxapakTepnctuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NaCcnOopTaX, NnpeaHa3Ha4vYeHbl

LinpkynupyoLmi noTok, pasHoCTb TeMnepaTypbl MeXay BMyCKOM U O6beM HakonNUTeNbLHOro HarpeBaTens, poct
MowHocTb BbIMyCKOM TemnepaTtypbl BoAbl
nuTaHusA
(kBT) 0,5 n/muH| 1 n/MuH 2 n/muH | 3 n/MuH 5 n/muH | 10 n/MuH 100 n 200 n 300 n 500 n 1000 n
AT °C AT °C AT °C AT °C AT °C AT °C AT °Clu AT °Clv AT °Clu | AT °C/u AT °Clu
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 57 2,9 10 52 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 52 3,1 1,5
50 25 17 10 5,0 18 9,0 6,0 3,6 1,8
57 29 19 1 57 21 10 6,9 41 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 52 2,6
39 26 16 7.9 28 14 9,5 57 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 21 77 39 26 15 7,7
57 52 34 21 10
77 52 31 15
69 41 21
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M7 — CpaBHeHue noBbIWeHUs1 TemnepaTtypbi B °C
B Yac B 3aBUCMMOCTM OT MOLLHOCTU B HEKOTOPbIX BUAAX XXUAKOCTEN U TBepAbIX Ten

O61em 6eToHa O6bLeM onNMBKOBOro Macna O61bem Boabl
MowHoCcTb
(kBT)
0,1m [ 02m | 0,3Mm° [05m | 1m® | 100n | 2000 | 3000 | 5000 ({10000 | 100 | 2000 | 300 1 | 500 n | 1000 n
1 11,7 59 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 59 3,5 1,8 17,7 8,9 59 3,5 1,8 7,7 3,9 2,6 1,5 0,8
2 23 1,7 7.8 4,7 2,3 24 11,8 7.9 4,7 24 10 52 34 2.1 1,0
2,5 29 14,7 9,8 59 2,9 30 14,8 9,8 59 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 5,2 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 5,3 23 12 7,7 4,6 2,3
5 59 29 19,6 11,7 59 59 30 19,7 11,8 59 26 13 8,6 52 2,6
55 65 32 21,5 12,9 6,5 65 32 21,6 13,0 6,5 28 14 9,5 5,7 2,8
6 70 35 23 141 7,0 71 35 24 14,2 71 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 * 118 79 47 24 - 52 34 21 10
30 352 176 117 70 35 - 177 118 71 35 - 77 52 31 15
40 470 235 157 94 47 > 236 157 94 47 = - 69 41 21

** MpumeyaHue: Bbllle TeMnepaTypbl KUMEHWU pacyeT HeAeNCTBUTENEH.

M-8 YoenbHas TennoemkocTb (cp, B KIDK/Kr °C) M NNOTHOCTL (I, B Kr/M®) OCHOBHbIX XXUOKOCTEN

YaenbHas TENNOeMKOCTb: KONMMYECTBO TEMMNOThLI, HEO6X0ANMOe ANt UBMEHEHUS TemMmneparypbl OOHOWN eAMHULIbI Macchbl™ BelecTBa Ha OfWH

rpagyc.

(* Ecnu ncnonbdyetcst 06beM, HEOBXOAMMO MOMYYUTb At HEr0 COOTBETCTBYHOLLLYHO MAcCy C MOMOLLbIO TabnuLbl NAOTHOCTH.)

YaenbHas TennoemMKocThb (cp)

MnoTtHocTb (p)

AmMepukaHckue MeTpnueckue AmepukaHckue
Xupkoctn CHu (6puTaHckue) S Ccu (6puTaHckue)
eauHULbI eanHULbI

kDx/(kr-°C) BTE/(cbyHT-°F) kkan/(kr-°C) Kr/m3 yHTLI/DYTHI®
YkcycHas kucnora 2,18 0,51 0,51 1048 65,4
CnupTt atunoBbin 95%, npu 0°C (32°F) (aTaHon) 2,3 0,55 0,55 807 50,4
Ammuak npm 40°C (104°F) 4,86 1,16 1,16 767 47,9
TennoHocutenb DOWTHERM npu 50°C(120°F) 1,55 0,37 0,37 944 58,9

STuUneHrNukonb, BOAHbLIN pacTBop 25% 06.,

o 76Ec p e'())°|=) P 3,93 0,94 0,94 1018 63,5
3TVIJ1eHrnMKOJ;I;;IB;:#I::b(Ire[S?:;Bop 30% 06., 3,87 0,925 0,925 1025 64.0
STMneHrnukogzha%eﬁregfg;sop 40% 06., 3,73 0,89 0,89 1038 64.8

STMneHrnMKonb/::fa;b?gp::lg:)v:'f)acmop 50% 06., 3,56 0,85 085 1050 655
ATuneHrnukonb YncTbiv npu 70°C (160°F) 2,36 0,56 0,56 1120 69,9
®peoH R-12 HacbiweHHbIW npu 50°C (120°F) 1,02 0,244 0,244 1310 81,8
Ma3syT MuH. 1,67 0,4 0,4 809 50,5

MasyT makc. 2,09 0,5 0,5 944 58,9

BeH3uH 2,22 0,53 0,53 673 42,0

muuepuH 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 onuBkoBoe 1,97 0,47 0,47 929 58,0

MNapacpuH 2,13 0,51 0,51 897 56,0

Macno coeBoe 1,97 0,47 0,47 920 57,4

Bopa npecHas npu 20°C 4,19 1 1 1000 62,4

Bopaa mopckas npu 20°C 3,93 0,94 0,94 1028 64,2
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M-9 YaenbHas TennoeMkocTb (cp, B KOX/Kr °C) n nnNoTHOCTL (r, B Kr/M®) OCHOBHbIX TBepAbIX

)
BellecTB i
T
I
T
YaenbHasi TennoemMKocTh (cp) MnoTtHocTh (p) &
AmepukaHckue M AmepukaHckue s
TeepAble BellecTBa cu (6puTaHckue) eTputieckne cu (6puTtaHckue) =
eauHULbI X
eauHULbI eauHULbI ©
kOx/(kr-°C) BTE/(cbyHT-°F) kkan/(kr-°C) Kkr/m® yHTBI/ Yy ThI® )
cC
AntomMuHui (npu 0°C) 0,87 0,21 0,21 2700 168 &
cC
Meab 0,39 0,09 0,09 8920 556 x
N
TNatyHb 0,38 0,09 0,09 7300—8800 455—549 x
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 T
(O]
x 3
i
I ©
5 b
T 15
exHu4yeckas uHgopmaums o 3
[}
g
o S s
M-10 Pacxoa Boabl Ans o6bIYHbIX HarpeBaTernen XXUaKocTu Q9o
m
n o
= =
o g
g3
BuiToBOM BuiToBOM RRDTTT nacoe uempanuioro | wacoe yentpanemoro FnaBHbLIN FnaBHbLIN Hacoc ans = o
Ay, Ay, LeHTpansHoro m°""::::‘;:7’f""m °T°""::°”:;;T""M Hacoc ansd Hacoc n;:cif::: :ﬁ:lo § 3
manbin 6onbLwon S il ot cna, manas AnA cna, cna S &
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CNUCOK apTUKynoB

CnunCoK apTUKynoB

CnmnCOK apTUKyNoB

CNUCOK apTUKYNOB

CNUCOK apTUKYNOB

CnUCOK apTUKyNoB

95U107A615E00000 95U331G675G11000 9SU531E690Y11E00 4RSFMDO055C0B8051 5SMA3SPF121F18500
95U107A630E00000 95U331G638G11000 9SU531E645Y11E00 4RSFMDO65D0B8051 5MA3SPF129F18500
95U107E615E00EQ0 95U331A675G11000 9SU531F690Y11000 4RSFMD075D0B8051 5MA3SPF139F18500
95U107E630E00EQD 95U331A638G11000 9SU531F645Y11000 4RSFMDO8SDOBS0S1 5SMA3SPF152F18500
95U113A615E00000 95U331B675G11EQ0 95U531G690Y11000 4RSFMD090DOB8051 SMA3SPF165F18500
95U113A630E00000 95U331B638G11E00 95U531G645Y11000 49SFMD040CAB8051 5MA3SPF169F18500
9SU113E615E00EQ0 95U331C675G11E00 9SUE31C6C9G11E00 49SFMDO055DAB8051 5MA3SPF182F18500
9SU113E615E00E00 9SU331C638G11E00 9SUE31C665G11E00 49SFMDO60DABS051 5MA3SPF188F18500
95U231A675G00000 9SU331E675G11E00 9SUE31D6C9G11000 49SFMDO70DABS051 SMA3SPF216F18500
95U231A638G00000 9SU331E638G11E00 9SUE31D665G11000 49SFMDO75DAB8051 SMA3SPF227F18500
95U231B675GO0EQ0 9SU331F675G11000 9SUE31E6C9G11E00 49SFMD095DAB8051 SMA3SPF240F18500
95U231B638GO0EQD 95U331F638G11000 9SUE31E665G11E00 8L0070105A061001 R1X671034G35N200
95U231C675GO0EQD 95U331G675G11000 9SUE31F6C9G11000 8L0080105AA61001 ST D
95U231C638GO0EO0 95U331G638G11000 9SUE31F665G11000 8L0080105A061001 e
9SU231E675G00EQD 95U431A675G11000 9SUE31G6C9G11000 8L0080105AA61001 R1X672650G35N200
95U231E638GO0EQD 95U431A638G11000 9SUE31G665G11000 8L0090115A061001 R1X671550G35N200
R1X671034G35N200
95U231F675G00000 95U431B675G11EQ0 95U631C6R0Z22E00 8L0090115AA61001
R1X672650G35N200
95U231F638G00000 95U431B638G11E00 95U631C690222E00 8L0100120A061001
R1X671550G35N200
95U231G675G00000 95U431C675G11E00 95U631D6R0Z22000 8L0100120AA61001
RAX671034G31NOOE
95U231G638G00000 95U431C638G11E00 95U631D690222000 8L0110135A061001
RAX671234G31NOOE
9SUB31A696G00000 9SU431E675G11E00 9SU631E6R0Z22EQ0 8L0110135AA61001
RAX671034G31NOOE
9SUB31A648G00000 9SU431E638G11E00 9SU631E690Z22E00 8L0120145A061001
RAX67265QG31N0OE
9SUB31B696GOOEOD 95U431F675G11000 9SU631F6R0Z22000 8L0120145A061001
RAX671550G31NOOE
9SUB31B648GO0OEOQ 9SU431F638G11000 95U631F690222000 8L0130155A061001
RAX671034G31NOOE
9SUB31C696GO0OEQD 95U431G675G11000 95U631G6R0Z22000 8L0130155AA61001
RAX672650G31NOOE
9SUB31C648G00OEOD 95U431G638G11000 95U631G690Z22000 8L0150175A061001
RAX671550G31NOOE
9SUB31E696GOOEQD 9SUD31A6B4G11000 95U731C6R0Z22E00 8L0150175AA61001
6R1T342085105
9SUB31E648GO0EQD 820060090A161001
9SUD31A657G11000 95U731C690Z22E00 CRLT34208510T
9SUB31F696G00000 9SUD31B6B4G11E00 95U731D6R0Z22000 820060090AA61001 113472685145
9SUB31F648G00000 9SUD31B657G11E00 95U731D690722000 820070100A161001 CR1T34268514T
9SUB31G696G00000 9SUD31C6B4G11EQD 9SU731E6R0Z22E00 820080110A161001 CR1P34195
9SUB31G648G00000 9SUD31C657G11E00 9SU731E690Z22E00 820090120A161001 CRLP3A1OT
95U331A675G11000 9SUD31E6B4G11E00 95U731F6R0Z22000 820110140A161001 R
95U331A638G11000 9SUD31E657G11E00 95U731F690222000 820130160A161001 SRR
95U331B675G11E00 9SUD31F6B4G11000 95U731G6R0222000 820150180A161001 eI EEE
95U331B638G11E00 9SUD31F657G11000 95U731G690222000 5MA3SPFO70F18500 695USL70405
95U331C675G11EQ0 95UD31G6B4G11000 95U831C690Y22E00 5MA3SPF077F18500 69SUSL8570S
95U331C638G11E00 9SUD31G657G11000 95U831C645Y22E00 5MA3SPFO84F18500 69SUSL7040V
9SU331E675G11E00 95U531C690Y11E00 95U831D690Y22E00 5MA3SPF091F18500 69SUSL8570V
9SU331E638G11E00 95U531C645Y11E00 95U831D645Y22E00 5MA3SPF096F18500 69SUFRG 183008100
95U331F675G11000 95U531D690Y11000 9SU831F690Y22000 5MA3SPF106F18500 69SUFRG18300L100
95U331F638G11000 95U531D645Y11000 9SU831F690Y22000 5MA3SPF109F18500 69SUFRG18300V100
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B cBA3M c NOCTOAHHbIM COBEpPLUEHCTBOBAaHMEM Halen NPOAYKUNN, YEPTEKN, ONUCAHUA, XaPaKTEPUCTUKN, UCMOJIb3yeMble B AaHHbIX TEXHNYECKUX NACNOpTax, NpeaHa3Ha4YeHbl

TO/NIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 npe,a,BapMTeanoﬁ KOHCy/NbTauumn

CTaH,D,apTH ble HarpeBsaTeJin XNaKoCTu

AnameTtp 70 mm, anunHa 70 mm, dutuHrm 1”
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OuameTp Tpy64aToro HarpeBaTenbLHOro aMneMeHTa: 8 Mm

Matepuman Tpy64aToro HarpeBaTenbHoro anemeHta: 316L (kak BapuaHT, nHkomnown 800)

KonuyecTtBo Tpy6uaTbix HarpeBaTesnbHbIX 3NIEMEHTOB: 1.
MaTtepuan kopnyca: HepxaBetowasi ctanb 304L (kak BapuaHT, 316L)
Martepuman cduTHHroB: HepxaBetowlas ctanb 304L (kak BapuaHT, 316L)
BnyckHoe coeguHeHue: HapyxHas uunuHapuyeckast pessba 1” BSPP
[dvnameTp BbINYCKHOro nNaTpybka: HapyxHas umnuHapuyeckas pessba 1” BSPP
PaccTosiHne Bnycka u BbiycKka OT 0CEBOW JIMHMU: COOCHbI
Pe3b6a Bo3aywwHoro knanaHa: 3/8 BSPP (B ropn3oHTanbsHOM UCNONHEHWW)
KapmaH TepmMonapsi (1): u3 HepxasetoLuein ctanu 304L, cevenne 10 x 8,5 mm, AnvHa 60 MM, NOA YCTaHOBKY TEMMOBOrO BbIKNoYaTens (CM.
MoZenv NoAysnoB TEMOBbIX BbIKMoYaTenen B KOHLE AaHHoro kartanora). o 3anpocy AocTyneH MeAHbI KapmaH TepMonapbl. [JaHHbIi kKapmaH
TaKkKe MOXET NCNONb30BaTLCA AN pasMeLLeHNs TepMOonaTpoHa Unm TemMnepaTypHOro Aatyvka.
MoOHTaXHbIA KPOHLUTENH ANCKOBOIO TepmocTata (2): 1 KpOHLUTENH ANa TepMocTaTa ¢ yBENMYEHHON Yallukol (CM. Modeny TeEpMOCTaToB B KOHLE

Kartanora)

KpoHwTenHbl Ans HacTeHHOro MoHTaxa (3): oguH KpoHwWwTenH M5. Takke MOXET MCNONb30BaTLCA AN 3a3EMITEHUS.
BcnomoratenbHbie NPUCNOCOGNEHUSA: CM. B KOHLIE AaHHOro KaTtanora

CTaHpapTHble usgenus, pesepByapbl U3 HepxaBetowen ctanu 304L, HarpeBaTenbHble 3neMeHThbI B o6onoykax u3 cranu 316L

YaenbHas OuameTp
K-Bo HarpeBaTenbHbIX
UHaekcbl WcnonHeHue NnoBepXHOCTHasA HarpeBaTesibHOro HanpsokeHne | MowHoOCTb
35IeMeHTOB
MoLLHOCTb (BT/cM?) anemeHTa
9SU107A615E00000 A 10 8 1 230 B 1,5 kBT
9SU107A630E00000 A 20 8 1 230 B 3 kBT
9SU107E615E00E00 E 10 8 1 230 B 1,5 kBT
9SU107E630E00E00 E 20 8 1 230 B 3 kBT

3Ha4eHns MOLLHOCTM npeacrasnaT coboi MakcMmarbHble BO3MOXHbIE 3HAYeHUs Ansi 3aaHHO yqenbuoﬁ NOBEPXHOCTHON MOLLHOCTU. MOXHO YMEHbLUNTb MOLLHOCTb,
CHM3MB yOelbHYH0 NOBEPXHOCTHYHO MOLLUHOCTb.
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CTaH,D,apTH ble HarpeBsaTeJin XNaKoCTu

e

AnameTtp 70 mm, annHa 130 mm, dutTuHrm 1”
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OvameTp Tpy64aTOoro HarpeBaTenbHOro afnemMeHTa: 8 Mm
Matepuan Tpy64aToro HarpeBaTenbHoro anemeHta: 316L (kak BapuaHT, nHkomnown 800)
KonunyecTtBo Tpy6uaTbix HarpeBaTesnbHbIX 3NIEMEHTOB: 1.
Matepuman kopnyca: HepxxaBetowyasi ctanb 304L (kak BapnaHT, 316L)
Matepuman cduTmHroB: Hepxasetowlas ctanb 304L (kak BapuaHT, 316L)
BnyckHoe coeauMHeHMe: HapyxXHas uunuHapudeckas pesoba 1” BSPP
[vameTp BbINYyCKHOro naTpyo6ka: Hapy>KHas umnuHapuyeckas pessba 1” BSPP
PaccTosiHue Bnycka M Bbiycka OT OCeBOW JIMHUMU: COOCHbI
Pe3b6a Bo3gylHoro knanaHa: 3/8 BSPP (B ropn3oHTansHOM UCNOMHEHWW)
KapmaH TepMonapsi (1): u3 HepxasetoLuen ctanu 304L, cevenne 10 x 8,5 mm, gnvHa 120 MM, nog ycTaHOBKY TENJSIOBOTO BbIKMYaTens (CM.
MOZEnNV NoAy3roB TEMMOBbIX BbIKMOYaTenen B KOHLE AaHHOro kartanora). o 3anpocy AOCTyneH MeAHbI KapmaH TepMonapbl. [laHHbIA kapmaH
TaKke MOXeT MCMONb30BaTbCs ANS pasMeLLeHNs TepMoNaTpoHa Unu TemnepaTypHOro AaTymka.
MoHTaXHbIW KPOHLUTENH AMCKOBOro TepMmocTara (2): 1 KpOHLUTEWH Ans TepMocTaTta C yBeNMYEHHON YaLluKon (CM. MoZeny TEPMOCTaToB B KOHLIE
karanora)
KpoHLwuTenHbI Anst HACTEHHOro MoHTaxa (3): oguH KpoHWwTenH M5. Takke MOXET NCMONb30BaTLCS AN 3a3eMIEHNUS.
BcnomoratenbHbie NPUCNOCOGNEHUSA: CM. B KOHLIE AaHHOTO KaTtanora
CTtaHpapTHble uspenus, pesepByapbl U3 HepxaBetowen ctanu 304L, HarpeBaTenbHble 3neMeHThbl B o6onoykax u3 cranu 316L

YnenbHas OvameTtp K-Bo
HanpsiokeHune | MowHOCTb
WHpekcbl UcnonHeHve noBepXHOCTHas HarpeBaTenbHOro HarpeBaTenbHbIX ®) (kBT)
MolLLHOCTb (BT/cM?) anemeHTa 3N1eMEHTOB

9SU113A615E00000 A 10 8 1 230 B 1,5 kBT
9SU113A630E00000 A 20 8 1 230B 3 kBT
9SU113E615E00E00 E 10 8 1 230B 1,5 kBT
9SU113E630E00E00 E 20 8 1 230B 3 kBT

3HaveHns MOLLHOCTM npeacrasnaT coboi MakcMmarbHble BO3MOXHbIE 3HaYeHUs1 Ans 3aAaHHO yAEnbHOWM NOBEPXHOCTHOWM MOLLHOCTU. MOXHO YMEHbLUNTL MOLLHOCTb,
CHM3MB yOelbHYI0 NOBEPXHOCTHYHO MOLLUHOCTb.

B cBA3M € NOCTOAHHbLIM COBEPLLUEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXXn, onNnnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpeaHa3Ha4vYeHbl
TONbKO OANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,eapMTeanoﬁ KOHCyNbTauumn
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CTaH,D,apTHbIe HarpeBaTeJin XNAKOCTU &

OnameTtp 76 mm, anuHa 313 MM, neTneBble TPyO4aTblie HarpeBaTesNbHbIe ANIeMEHTbl,
buntnHrn 1”
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BOBaHMEM HalleWn NPOAYKUNN, YEPTEKN, ONUCAHUA, XaPaKTEPUCTUKN, UCMOJIb3yeMble B AaHHbIX TEXHNYECKUX NACNOpTax, NpeaHa3Ha4YeHbl
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TOIbKO A1 O3HAKOMNIEHUA U MOTYT 6bITb U3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCy/NbTauumn
I
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CTaH,D,apTH bié HarpeBaTesqnun XNaKocTtu

e

[OvameTp HarpeBarens: 8 Mm

Matepuan Tpy64aToro HarpesaTenbHoro anemeHrta: 316L (kak BapuaHT, nHkonon 800)

KonunyecTtBo Tpyb4aTbix HarpeBaTesibHbIX 3NIEMEHTOB: 3

Martepuman kopnyca: Hepxasetowas cranb 304L (kak BapnaHT, 316L)

Matepuan couTtuHroB: Hepxasetowas ctanb 304L (kak BapunaHT, 316L)

BnyckHoe coepuHeHue: HapyxHas umnuHapuyeckas pessba 1” BSPP

[vameTp BbINYCKHOro naTpyoka: Hapy>KHas umnuHapuyeckas pesbba 1” BSPP

Pe3b6a Bo3gywHoro knanaHa: 3/8 BSPP (Ha mogensix, roe Takou y3en npeayCMOTPEH)

KapmaH TepMonapsi (1): u3 HepxasetoLuen ctanu 304L, cevenne 10 x 8,5 mm, AnuHa 260 MM, Nog yCTaHOBKY TENMIOBOTO BbIKMYaTens (CM.
MOZENM NOAY3MOB TENOBbIX BbIKMIOYATENen B KOHLE AaHHOro kaTanora). [1o 3anpocy A4ocTyneH MedHbI KapMaH Tepmonapsl. [JaHHbIN kapMaH
TaKke MOXeT MCMONb30BaTbCs ANS pasMeLLeHs TepMONaTpoHa Ui TemnepaTypHOro AaTymka.

MoHTaXHbIW KPOHLUTENH ANCKOBOro TepmocTata (2): 1 KpOHLUTENH ANa TepMocTaTa ¢ YBEMMYEHHON Yallukon (CM. MOAenu TEpMOCTaTOB B KOHLIE
OaHHOro Katarora).

KpoHwTelHbI Ans HacTeHHoro MoHTaxa (3): Hoxku 3 x 2 M5, pacctosiHue ot ocv 170 MM, ANs HACTEHHOTO MOHTaXa C 3 pasHbIX CTOPOH.
KpoHwTerHbl M5, KoTopble He MCMOoMb3YOTCS ANA HACTEHHOTO MOHTaXa, MOryT ObiTb MCMOMb30BaHbI ANS 3a3EMINEHNS.

BcnomoratenbHble NPMCNOCOBNEHMs: CM. B KOHLIE AaHHOrO Katanora

CtaHpapTHble usgenus, pesepByapbl U3 HepxkaBetollen ctanu 304L, neTneBble HarpeBaTenbHbIe 31EMEHThbI B 06ono4kax u3 cranu 316L

YaenbHasn OnameTtp
UHpekcbl WcnonHeHune NnoBepxXHOCTHas HarpeBaTeflbHOro LD CEL LTS HanpsokeHne LT
MolLHocTb (BT/cm?) anemeHTa SnemenTos (=)
9SU231A675G00000 A 10 8 3 230-400 3x2,5
9SU231A638G00000 A 5 8 3 230-400 3x1,25
9SU231B675G00E00 B 10 8 3 230-400 3x2,5
9SU231B638G0O0E0O B 5 8 3 230-400 3x1,25
9SU231C675G00EN0 C 10 8 3 230-400 3x2,5
9SU231C638G00END C 5 8 3 230-400 3x1,25
9SU231E675G00E00 E 10 8 3 230-400 3x2,5
9SU231E638G00E0O E 5 8 3 230-400 3x1,25
9SU231F675G00000 F 10 8 3 230-400 3x2,5
9SU231F638G00000 F 5 8 3 230-400 3x1,25
9SU231G675G00000 G 10 8 3 230-400 3x25
9SU231G638G00000 G 5 8 3 230-400 3x1,25

3HayYeHVsi MOLLHOCTM NPEACTaBNSAOT COGOV MaKCUMaribHbIE BO3MOXHbIE 3HAYEHUS AMNs 334aHHOMN YAENbHOW NOBEPXHOCTHOM MOLLHOCTU. MOXHO YMEHBLUWTL MOLLHOCTb,
CHU3VB YAENbHYH NMOBEPXHOCTHYHO MOLLHOCTb.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXXn, onNnnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpeaHa3Ha4vYeHbl
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CTaHJJ,apTH ble HarpeBaTeJin XNAKOCTU &

OvameTp 76 mm, anunHa 313 MM, cnupanbHbIe Tpx6anble HarpeBaTesibHble
anemMeHTbl, PUTUHIK 1
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Hawemn NPOAYKUNN, YEPTEKN, ONUCAHUA, XaPaKTEPUCTUKN, UCMOJIb3yeMble B AaHHbIX TEXHNYECKUX NACNOpTax, NpeaHa3Ha4YeHbl

O ONA O3HAKOM/IEHUA N MOTYT 6bITb U3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCy/NbTauumn
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CTaH,D,apTH bié HarpeBaTesqnun XNaKocTtu

[OvameTp HarpeBarens: 8 Mm

Matepuan Tpy64aToro HarpesaTenbHoro anemeHrta: 316L (kak BapuaHT, nHkonon 800)

KonunyecTtBo Tpyb4aTbix HarpeBaTesibHbIX 3NIEMEHTOB: 3

Martepuman kopnyca: Hepxasetowas cranb 304L (kak BapnaHT, 316L)

Matepuan couTtuHroB: Hepxasetowas ctanb 304L (kak BapunaHT, 316L)

BnyckHoe coepuHeHue: HapyxHas umnuHapuyeckas pessba 1” BSPP

[vameTp BbINYCKHOro naTpyoka: Hapy>KHas umnuHapuyeckas pesbba 1” BSPP

Pe3b6a Bo3gywHoro knanaHa: 3/8 BSPP (Ha mogensix, roe Takou y3en npeayCMOTPEH)

KapmaH TepMonapsi (1): u3 HepxasetoLuen ctanu 304L, cevenne 10 x 8,5 mm, AnuHa 260 MM, Nog yCTaHOBKY TENMIOBOTO BbIKMYaTens (CM.
MOZENM NOAY3MOB TENOBbIX BbIKMIOYATENen B KOHLE AaHHOro kaTanora). [1o 3anpocy A4ocTyneH MedHbI KapMaH Tepmonapsl. [JaHHbIN kapMaH
TaKke MOXeT MCMONb30BaTbCs ANS pasMeLLeHs TepMONaTpoHa Ui TemnepaTypHOro AaTymka.

MoHTaXHbIW KPOHLUTENH ANCKOBOro TepmocTata (2): 1 KpOHLUTENH ANa TepMocTaTa ¢ YBEMMYEHHON Yallukon (CM. MOAenu TEpMOCTaTOB B KOHLIE
OaHHOro Katarora).

KpoHwTelHbI Ans HacTeHHoro MoHTaxa (3): Hoxku 3 x 2 M5, pacctosiHue ot ocv 170 MM, ANs HACTEHHOTO MOHTaXa C 3 pasHbIX CTOPOH.
KpoHwTerHbl M5, KoTopble He MCMOoMb3YOTCS ANA HACTEHHOTO MOHTaXa, MOryT ObiTb MCMOMb30BaHbI ANS 3a3EMINEHNS.

BcnomoratenbHble NPMCNOCOBNEHMs: CM. B KOHLIE AaHHOrO Katanora

CtaHpapTHble usgenus, pesepByapbl U3 HepxkaBetoweun ctanu 304L, cnupanbHbie HarpeBaTenbHbIe 31eMeHTbl B 06ono4kax u3 cranu 316L

YoenbHas OuameTp
UHpekcbl WUcnonHenne NoBepXHOCTHas HarpeBaTeNbHOro K-Bo HarpesarenbHbIx | Hanpaxenve | MouHocTs

MoLHocTh (BT/cM?) anemeHTa nemenTos ) (=57
9SUB31A696G00000 A 10 8 & 230-400 3x3,2
9SUB31A648G00000 A 5 8 3 230-400 3x1,6
9SUB31B696G0O0E00 B 10 8 & 230-400 3x3,2
9SUB31B648G00EO0 B 5 8 3 230-400 3x1,6
9SUB31C696G00E0O (03 10 8 & 230-400 3x3,2
9SUB31C648G00E00 C 5 8 3 230-400 3x1,6
9SUB31E696G00EQO0 E 10 8 & 230-400 3x3,2
9SUB31E648G00E00 E 5 8 & 230-400 3x1,6
9SUB31F696G00000 F 10 8 & 230-400 3x3,2
9SUB31F648G00000 F 5 8 3 230-400 3x1,6
9SUB31G696G00000 G 10 8 & 230-400 3x3,2
9SUB31G648G00000 G 5 8 3 230-400 3x1,6

3HayYeHVsi MOLLHOCTM NPEACTaBNSAIOT COGOV MaKCUMaribHbIE BO3MOXHbIE 3HAYEHUS ANs 334aHHON YAENbHOW NOBEPXHOCTHOM MOLLHOCTU. MOXHO YMEHBLUNTL MOLLHOCTb,
CHU3VB YAENbHYH NOBEPXHOCTHYHO MOLLHOCTb.

e

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXXn, onNnnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpeaHa3Ha4vYeHbl
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CTaH,D,apTH ble HarpeBaTeJin XNAKOCTU
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CTaH,D,apTH bié HarpeBaTesqnun XNaKocTtu

[OvameTp HarpeBarens: 8 Mm
Matepuan Tpy64aToro HarpesaTenbHoro anemeHrta: 316L (kak BapuaHT, nHkonon 800)
KonunyecTtBo Tpyb4aTbix HarpeBaTesibHbIX 3NIEMEHTOB: 3
Martepuman kopnyca: Hepxasetowas cranb 304L (kak BapnaHT, 316L)
Matepuan couTtuHroB: Hepxasetowas ctanb 304L (kak BapunaHT, 316L)
BnyckHoe coepguHeHue: HapyxHasi unuHapudeckas pesbba 171/4 BSPP (kak BapuaHT, 1%)
[vameTp BbINYCKHOro naTpyoka: Hapy>kHas uunuHapudeckas pesbba 1°1/4 BSPP (kak BapuaHT, 1)
Pe3b6a Bo3gywHoro knanaHa: 3/8 BSPP (Ha mogensix, roe Takou y3en npeayCMOTPEH)
KapmaH TepMonapsi (1): u3 HepxasetoLuen ctanu 304L, cevenne 10 x 8,5 mm, AnuHa 260 MM, Nog yCTaHOBKY TENMIOBOTO BbIKMYaTens (CM.
MOZENM NOAY3MOB TENOBbIX BbIKMIOYATENen B KOHLE AaHHOro kaTanora). [1o 3anpocy A4ocTyneH MedHbI KapMaH Tepmonapsl. [JaHHbIN kapMaH
TaKke MOXeT MCMONb30BaTbCs ANS pasMeLLeHs TepMONaTpoHa Ui TemnepaTypHOro AaTymka.
MoHTaXHbIW KPOHLUTENH ANCKOBOro TepmocTata (2): 1 KpOHLUTENH ANa TepMocTaTa ¢ YBEMMYEHHON Yallukon (CM. MOAenu TEpMOCTaTOB B KOHLIE
OaHHOro Katarora).
KpoHwTelHbI Ans HacTeHHoro MoHTaxa (3): Hoxku 3 x 2 M5, pacctosiHue ot ocv 170 MM, ANs HACTEHHOTO MOHTaXa C 3 pasHbIX CTOPOH.
KpoHwTerHbl M5, KoTopble He MCMOoMb3YOTCS ANA HACTEHHOTO MOHTaXa, MOryT ObiTb MCMOMb30BaHbI ANS 3a3EMINEHNS.
BcnomoratenbHble NPMCNOCOBNEHMs: CM. B KOHLIE AaHHOrO Katanora
CrtaHAaapTHble n3penus, pesepByapbl U3 HepxaBetowen ctanu 304L, neTneBble HarpeBaTenbHble

3aneMeHTbl B o6onoukax u3 ctanu 316L, omtunru 1”°1/4

YaenbHas AvameTp
UHpekcbl WcnonHenune NnoBepxXHOCTHas HarpeBaTenbHoOro LD LRI LA LLTS Hanpsikenue SIS
MolHocTb (BT/cm?) anemeHTa SnemenTos {20
9SU331A675G 11000 A 10 8 3 230-400 3x25
9SU331A638G 11000 A 5 8 3 230-400 3x1,25
9SU331B675G11E00 B 10 8 3 230-400 3x25
9SU331B638G11E00 B 5 8 3 230-400 3x1,25
9SU331C675G11E00 C 10 8 3 230-400 3x25
9SU331C638G11E00 C 5 8 3 230-400 3x1,25
9SU331E675G11E00 E 10 8 3 230-400 3x25
9SU331E638G11E00 E 5 8 3 230-400 3x1,25
9SU331F675G11000 F 10 8 3 230-400 3x25
9SU331F638G11000 F 5 8 3 230-400 3x1,25
9SU331G675G11000 G 10 8 3 230-400 3x25
9SU331G638G11000 G 5 8 3 230-400 3x1,25

3Ha4eHVsi MOLLHOCTYM NPeaCTaBnsoT coboM MakcUMasibHble BO3MOXHbIE 3HAaYeHUs ANs 3aAaHHOi yaenbHON NOBEPXHOCTHOM MOLUHOCTW. MOXHO YMEHbLINTL MOLHOCTb,
CHW3UB YAEnbHY NMOBEPXHOCTHYHO MOLLHOCTb.

Cat23-2-4-10 www.ultimheat.com ]
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CTaH,D,apTH bié HarpeBaTesqnun XNaKocTtu

e

AwnameTp HarpeBaTens: 8 Mm

MaTtepuman Tpy64aToro HarpeBaTenbHoro anemeHTa: 316L (kak BapuaHT, uHkonomn 800)

KonunyectBo TpybuaTbix HarpeBaTesnbHbIX 31IEMEHTOB: 3

Matepuan kopnyca: Hepxasetowjas ctanb 304L (kak BapuaHT, 316L)

MaTtepuan uTuHroB: Hepxxasetowas ctanb 304L (kak BapnaHT, 316L)

BnyckHoe coegnHeHue: HapyxXHas uunuHapuyeckas pesbba 171/4 BSPP (kak BapuaHT, 1)

AvnameTp BbINyCKHOro narpyoka: HapyxHas uinuHagpudeckas pesoba 171/4 BSPP (kak BapuaHT, 1%)

Pe3b6a Bo3gywHoro knanaHa: 3/8 BSPP (Ha mogensix, rae Takow y3en npeaycMOTPEH)

KapmaH Tepmonapsi (1): n3 Hepxasetowen ctanu 304L, cevenne 10 x 8,5 mm, anvHa 260 MM, NoA ycTaHOBKY TENSIOBOTO BbiKMNoYaTens (CM.
MOZENM NOAY3r0B TENIOBbIX BbIKMOYaTeNnen B KOHLE AaHHOro katanora). o 3anpocy AocTyneH MeaHbIi KapMmaH Tepmonapsl. [laHHbIN kapMaH
TaKke MOXET MCMONb30BaTbCA AN pasMeLLeHNs TEpPMONaTPOHa Unu TemnepaTypHOro AaTymka.

MoHTaXHbIW KPOHLUTENH ANCKOBOro TepmocTaTa (2): 1 KpOHLUTENH ANS TepMocTaTa C YBEMMYEHHON YallKow (CM. Modenv TEpMOCTaToB B KOHLE
[OaHHOro Katanora).

KpoHwTeHbl Ans HacTeHHoro MoHTaxa (3): Hoxku 3 x 2 M5, pacctosiHe ot ocv 170 MM, A5st HACTEHHOTO MOHTaXa € 3 pasHbIX CTOPOH.
KpoHwwTerHbl M5, KoTopble He NCNOMb3YTCS ANA HACTEHHOTO MOHTaXa, MOryT ObiTb UCNOMb30BaHb! AN 3a3eMIEHNS.

BcnomoraTtenbHble NpMcNocobneHuns: CM. B KOHLIE AAaHHOTO KaTanora

CraHpapTHble usgenus, pesepByapbl U3 HepxaBetollen ctanu 304L, neTneBble HarpeBaTenbHbIe
aneMeHTbl B o6onoykax us cranu 316L, doutunaru 1”1/4

YoenbHasa OunameTp
WHpekchbl WcnonHexune NnoBepPXHOCTHasnA HarpeBartesibHOro D TR LT Hanpsikenue O
MoLHOCTb (BT/cm?) anemeHTa SnemenTos (kBT)
9SU331A675G11000 A 10 8 S 230-400 3x25
9SU331A638G11000 A 5 8 3 230-400 3x1,25
9SU331B675G11E00 B 10 8 S 230-400 3x25
9SU331B638G11E00 B 5 8 3 230-400 3x1,25
9SU331C675G11E00 C 10 8 S 230-400 3x25
9SU331C638G11E00 C 5 8 3 230-400 3x1,25
9SU331E675G11E00 B 10 8 S 230-400 3x25
9SU331E638G11E00 E 5 8 3 230-400 3x1,25
9SU331F675G11000 F 10 8 & 230-400 3x25
9SU331F638G11000 [ 5 8 3 230-400 3x1,25
9SU331G675G 11000 G 10 8 S 230-400 3x25
9SU331G638G 11000 G 5 8 3 230-400 3x1,25

3HaueHVsi MOLLHOCTU NpeacTaBnsiioT cobol MakcMarnbHble BO3MOXHbIE 3HAYEHUS! 4115 3a4aHHON YAernbHON NMOBEPXHOCTHON MOLLHOCTU. MOXHO YMEHBLLUUTL MOLLHOCTb,
CHW3VB yAENbHYH NOBEPXHOCTHYIO MOLLHOCTb.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXXn, onNnnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpeaHa3Ha4vYeHbl
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CTaHJJ,apTH ble HarpeBaTeJin XNAKOCTU &

OvameTtp 88 mm, anuHa 313 Mm, ne(1g1eBb|e TRy 6anb|e HarpeBaTesibHble 3/IeMEHThI,
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BepTtukanbHbili (A, B, C)

awen NPOAYKUNN, YEPTEKN, ONUCAHUA, XaPaKTEPUCTUKN, UCMOJIb3yeMble B AaHHbIX TEXHNYECKUX NACNOpTax, NpeaHa3Ha4YeHbl
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CTaH,D,apTH bié HarpeBaTesqnun XNaKocTtu

e

AwnameTp HarpeBaTens: 8 Mm

MaTtepuman Tpy64aToro HarpeBaTenbHoro anemeHTa: 316L (kak BapuaHT, uHkonomn 800)

KonunyectBo TpybuaTbix HarpeBaTesnbHbIX 31IEMEHTOB: 3

Matepuan kopnyca: Hepxasetowjas ctanb 304L (kak BapuaHT, 316L)

MaTtepuan uTuHroB: Hepxxasetowas ctanb 304L (kak BapnaHT, 316L)

BnyckHoe coegnHeHue: HapyxXHas uunuHapuyeckas pesbba 171/4 BSPP (kak BapuaHT, 1)

AvnameTp BbINyCKHOro narpyoka: HapyxHas uinuHagpudeckas pesoba 171/4 BSPP (kak BapuaHT, 1%)

Pe3b6a Bo3gywHoro knanaHa: 3/8 BSPP (Ha mogensix, rae Takow y3en npeaycMOTPEH)

KapmaH Tepmonapsi (1): n3 Hepxasetowen ctanu 304L, cevenne 10 x 8,5 mm, anvHa 260 MM, NoA ycTaHOBKY TENSIOBOTO BbiKMNoYaTens (CM.
MOZENM NOAY3r0B TENIOBbIX BbIKMOYaTeNnen B KOHLE AaHHOro katanora). o 3anpocy AocTyneH MeaHbIi KapMmaH Tepmonapsl. [laHHbIN kapMaH
TaKke MOXET MCMONb30BaTbCA AN pasMeLLeHNs TEpPMONaTPOHa Unu TemnepaTypHOro AaTymka.

MoHTaXHbIW KPOHLUTENH ANCKOBOro TepmocTaTa (2): 1 KpOHLUTENH ANS TepMocTaTa C YBEMMYEHHON YallKow (CM. Modenv TEpMOCTaToB B KOHLE
[OaHHOro Katanora).

KpoHwTeHbl Ans HacTeHHoro MoHTaxa (3): Hoxku 3 x 2 M5, pacctosiHe ot ocv 170 MM, A5st HACTEHHOTO MOHTaXa € 3 pasHbIX CTOPOH.
KpoHwwTerHbl M5, KoTopble He NCNOMb3YTCS ANA HACTEHHOTO MOHTaXa, MOryT ObiTb UCNOMb30BaHb! AN 3a3eMIEHNS.

BcnomoraTtenbHble NpMcNocobneHuns: CM. B KOHLIE AAaHHOTO KaTanora

CraHpapTHble usgenus, pesepByapbl U3 HepxaBetollen ctanu 304L, neTneBble HarpeBaTenbHbIe
aneMeHTbl B o6onoykax us cranu 316L, doutunaru 1”1/4

YaoenbHas OunameTtp
WHAekcbl WcnonHeHue noBepXHOCTHas HarpeBaTenbHOro SDL T A T Hanpsixenne LT
MoLHOCTL (BT/cM?) aneMeHTa SnemenTos (F=3)
9SU431A675G11000 A 10 8 3 230-400 3x25
9SU431A638G11000 A 5 8 3 230-400 3x1,25
9SU431B675G11E00 B 10 8 3 230-400 3x25
9SU431B638G11E00 B 5 8 3 230-400 3x1,25
9SU431C675G11E00 c 10 8 3 230-400 3x25
9SU431C638G11E00 C 5 8 3 230-400 3x1,25
9SU431E675G11E00 E 10 8 3 230-400 3x25
9SU431E638G11E00 E 5 8 3 230-400 3x1,25
9SU431F675G 11000 F 10 8 3 230-400 3x25
9SU431F638G 11000 F 5 8 3 230-400 3x1,25
9SU431G675G11000 G 10 8 3 230-400 3x25
9SU431G638G 11000 G 5 8 3 230-400 3x1,25

3Ha4eHuss MOLLHOCTY NPeACTaBMsoT COB0M MakCuMasibHble BO3MOXHbIE 3HAa4YEHUs AN 3a4aHHOW yaenbHON NOBEpPXHOCTHOW MOLYHOCTM. MOXHO YMEHbLINTL MOLYHOCTb,
CHUW3UB YAENbHYI0 MOBEPXHOCTHYIO MOLLHOCTb.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXXn, onNnnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpeaHa3Ha4vYeHbl
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CTaHJJ,apTH ble HarpeBaTeJin XNAKOCTU &

OvameTtp 88 MM, anunHa 313 MM, cnupanbHbIe Tp¥6anble HarpeBaTesibHble
anemMeHTbl, huTuHrn 1”°1/4

Tun

9SUD31

BepTtukanbHbili (A, B, C)

Hawemn NPOAYKUNN, YEPTEKN, ONUCAHUA, XaPaKTEPUCTUKN, UCMOJIb3yeMble B AaHHbIX TEXHNYECKUX NACNOpTax, NpeaHa3Ha4YeHbl

O ONA O3HAKOM/IEHUA N MOTYT 6bITb U3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCy/NbTauumn
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CTaH,D,apTH bié HarpeBaTesqnun XNaKocTtu

e

AwnameTp HarpeBaTens: 8 Mm

MaTtepuman Tpy64aToro HarpeBaTenbHoro anemeHTa: 316L (kak BapuaHT, uHkonomn 800)

KonunyectBo TpybuaTbix HarpeBaTesnbHbIX 31IEMEHTOB: 3

Matepuan kopnyca: Hepxasetowjas ctanb 304L (kak BapuaHT, 316L)

MaTtepuan uTuHroB: Hepxxasetowas ctanb 304L (kak BapnaHT, 316L)

BnyckHoe coegnHeHue: HapyxXHas uunuHapuyeckas pesbba 171/4 BSPP (kak BapuaHT, 1)

AvnameTp BbINyCKHOro narpyoka: HapyxHas uinuHagpudeckas pesoba 171/4 BSPP (kak BapuaHT, 1%)

Pe3b6a Bo3gywHoro knanaHa: 3/8 BSPP (Ha mogensix, rae Takow y3en npeaycMOTPEH)

KapmaH Tepmonapsi (1): n3 Hepxasetowen ctanu 304L, cevenne 10 x 8,5 mm, anvHa 260 MM, NoA ycTaHOBKY TENSIOBOTO BbiKMNoYaTens (CM.
MOZENM NOAY3r0B TENIOBbIX BbIKMOYaTeNnen B KOHLE AaHHOro katanora). o 3anpocy AocTyneH MeaHbIi KapMmaH Tepmonapsl. [laHHbIN kapMaH
TaKke MOXET MCMONb30BaTbCA AN pasMeLLeHNs TEpPMONaTPOHa Unu TemnepaTypHOro AaTymka.

MoHTaXHbIW KPOHLUTENH ANCKOBOro TepmocTaTa (2): 1 KpOHLUTENH ANS TepMocTaTa C YBEMMYEHHON YallKow (CM. Modenv TEpMOCTaToB B KOHLE
[OaHHOro Katanora).

KpoHwTeHbl Ans HacTeHHoro MoHTaxa (3): Hoxku 3 x 2 M5, pacctosiHe ot ocv 170 MM, A5st HACTEHHOTO MOHTaXa € 3 pasHbIX CTOPOH.
KpoHwwTerHbl M5, KoTopble He NCNOMb3YTCS ANA HACTEHHOTO MOHTaXa, MOryT ObiTb UCNOMb30BaHb! AN 3a3eMIEHNS.

BcnomoraTtenbHble NpMcNocobneHuns: CM. B KOHLIE AAaHHOTO KaTanora

CraHpapTHble usgenus, pesepByapbl U3 HepxaBetollen ctanu 304L, neTneBble HarpeBaTenbHbIe
aneMeHTbl B o6onoykax us cranu 316L, doutunaru 1”1/4

YoenbHasa OunameTp
NHaekcbl WcnonHeHwne| nOBepPXHOCTHasA HarpeBaTefIbHOro HSE RENDEEETEAT Hanpsikenue LI

MoOLUHOCTb (BT/cM?) anemeHTa nemenTos (2
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 3 230-400 3x1,9
9SUD31C6B4G11E00 c 10 8 3 230-400 3x3,8
9SUD31C657G11E00 Cc 5 8 8 230-400 3x1,9
9SUD31E6B4G11E00 E 10 8 3 230-400 3x3,8
9SUD31E657G11E00 E 5 8 & 230-400 3x1,9
9SUD31F6B4G 11000 F 10 8 3 230-400 3x3,8
9SUD31F657G11000 F 5 8 3 230-400 3x1,9
9SUD31G6B4G 11000 G 10 8 3 230-400 3x3,8
9SUD31G657G11000 G 5 8 3 230-400 3x1,9

3Ha4eHuss MOLLHOCTY NPeACTaBMsoT COB0M MakCuMasibHble BO3MOXHbIE 3HAa4YEHUs AN 3a4aHHOW yaenbHON NOBEpPXHOCTHOW MOLYHOCTM. MOXHO YMEHbLINTL MOLYHOCTb,
CHUW3UB YAENbHYI0 MOBEPXHOCTHYIO MOLLHOCTb.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXXn, onNnnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpeaHa3Ha4vYeHbl
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CTaHJJ,apTH ble HarpeBaTeJin XNAKOCTU &

OvameTp 100 mm, agnuHa 313 MM, neTneBble T1py6anb|e HarpeBaTeJibHble
anemMeHTbl, huTnuHrn 1”°1/4

Tun

9SU531

BepTtukanbHbili (A, B, C)

lopusonTaneHeiv (E, F, G)

Hawemn NPOAYKUNN, YEPTEKN, ONUCAHUA, XaPaKTEPUCTUKN, UCMOJIb3yeMble B AaHHbIX TEXHNYECKUX NACNOpTax, NpeaHa3Ha4YeHbl

| 27 F

=
=
=
©
5
S
)
I
g
S
9 e
3 c e 08 D
2 'II i e
2 . BE— .
- sl | 1A 2
o ! 3 3
L il A
S 3 T | !
= Eomr |
e} Li-vupary ]
g | 11| jj =
OIJ I"'_ T L4
am a1a
OEJ T | 7 e
0 f L o 110
> i I e ot e
£ S ! i =
: r" |
3
Lo 1.11 | -\-@
= THHILH R IHH -
g 51? I {.",l ||,_. : ] ’L JI I~ (x3)
= T -~ I s I-L"h:' IJ"":m
£ 1 ~y | T k) ||-Hojeem
T
]
S giodarn 2
o
<
©
T
™
o
3
=
=8
o

KOoHTaKTbl www.ultimheat.com Cat23-2-4-17


http://www.ultimheat.com
http://www.ultimheat.com

CTaH,D,apTH bié HarpeBaTesqnun XNaKocTtu

e

OunameTp HarpeBatens: 10 mm

Matepuan Tpy64aToro HarpesaTenbHoro anemeHrta: 316L (kak BapuaHT, nHkonon 800)

KonuyectBo prs‘-laTbIX HarpeBaTeJsibHbIX 3JIEeMEHTOB: 3

Martepuman kopnyca: Hepxasetowas cranb 304L (kak BapnaHT, 316L)

Matepuan couTtuHroB: Hepxasetowas ctanb 304L (kak BapunaHT, 316L)

BnyckHoe coepguHeHue: HapyxHasi unuHapudeckas pesbba 171/4 BSPP (kak BapuaHT, 1%)

[vameTp BbINYCKHOro naTpyoka: Hapy>kHas uunuHapudeckas pesbba 1°1/4 BSPP (kak BapuaHT, 1)
Pe3b6a Bo3gywHoro knanaHa: 3/8 BSPP (Ha mogensix, roe Takou y3en npeayCMOTPEH)
KapmaH TepMonapsi (1): u3 HepxasetoLuen ctanu 304L, cevenne 10 x 8,5 mm, AnuHa 260 MM, Nog yCTaHOBKY TENMIOBOTO BbIKMYaTens (CM.

MOZENM NOAY3MOB TENOBbIX BbIKMIOYATENen B KOHLE AaHHOro kaTanora). [1o 3anpocy A4ocTyneH MedHbI KapMaH Tepmonapsl. [JaHHbIN kapMaH
TaKke MOXeT MCMONb30BaTbCs ANS pasMeLLeHs TepMONaTpoHa Ui TemnepaTypHOro AaTymka.
MoHTaXHbIW KPOHLUTENH ANCKOBOro TepmocTata (2): 1 KpOHLUTENH ANa TepMocTaTa ¢ YBEMMYEHHON Yallukon (CM. MOAenu TEpMOCTaTOB B KOHLIE

OaHHOro Katarora).

KpoHwTelHbI Ans HacTeHHoro MoHTaxa (3): Hoxku 3 x 2 M5, pacctosiHue ot ocv 170 MM, ANs HACTEHHOTO MOHTaXa C 3 pasHbIX CTOPOH.

KpoHLwTenHbl M5, koTopble He NCNOJb3yTCA AN HAaCTEHHOIoO MOHTa)Ka, MoryT ObITb MCNONBb30BaHbI AN 3a3EMIEHUS.

BcnomoraTtenbHble anCHOCOGJ‘IeHMﬂZ CM. B KOHLle @aHHOro KaTarora

CtaHpapTHble usgenus, pesepByapbl U3 HepxkaBetollen ctanu 304L, neTneBble HarpeBaTenbHbIe
aneMeHTbl B obonoykax us cranu 316L, auametp 10 mm, outunru 1”1/4

YaenbHas AwnameTp
K-Bo HarpeBaTenbHbIX MowHoCTb
UHpekcbl WcnonHeHune noBepxHOCTHas HarpeBaTenbHOro HanpsokeHune
a 3reMeHTOB (xkBT)
MowHocTb (BT/cm?) anemeHTa
9SU531C690Y11E00 C 10 10 8 230-400 3x3
9SU531C645Y11E00 C 5 10 3 230-400 3x1,5
9SU531D690Y 11000 D 10 10 8 230-400 3x3
9SU531D645Y 11000 D 5 10 3 230-400 3x1,5
9SU531E690Y 11E00 E 10 10 8 230-400 3x3
9SUS531E645Y11E00 E 5 10 3 230-400 3x1,5
9SU531F690Y 11000 F 10 10 8 230-400 3x3
9SU531F645Y11000 F 5 10 3 230-400 3x1,5
9SU531G690Y 11000 G 10 10 8 230-400 3x3
9SU531G645Y11000 G 5 10 3 230-400 3x1,5

3HayeHWst MOLLHOCTW NpeACTaBnsoT cOBON MakcMarnbHble BO3MOXHbIE 3HAYEHWs NS 3a4aHHON YAEnNbHON NOBEPXHOCTHOW MOLLUHOCTU. MOXHO YMEHbLUNTbL MOLLHOCTb,

CHU3MB yaerbHYK NOBEPXHOCTHYH MOLLHOCTb.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXXn, onNnnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpeaHa3Ha4vYeHbl
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CTaH,D,apTH bié HarpeBaTesqnun XNaKocTtu

[OvameTp HarpeBarens: 8 Mm

Matepuan Tpy64aToro HarpesaTenbHoro anemeHrta: 316L (kak BapuaHT, nHkonon 800)

KonuyecTBo Tpy64aTbix HarpeBaTesnbHbIX 3NIEMEHTOB: 3

Martepuman kopnyca: Hepxasetowas cranb 304L (kak BapnaHT, 316L)

Matepuan couTtuHroB: Hepxasetowas ctanb 304L (kak BapunaHT, 316L)

BnyckHoe coepguHeHue: HapyxHasi unuHapudeckas pesbba 171/4 BSPP (kak BapuaHT, 1%)

[vameTp BbINYCKHOro naTpyoka: Hapy>kHas uunuHapudeckas pesbba 1°1/4 BSPP (kak BapuaHT, 1)

Pe3b6a Bo3gywHoro knanaHa: 3/8 BSPP (Ha mogensix, roe Takou y3en npeayCMOTPEH)

KapmaH TepMonapsi (1): u3 HepxasetoLuen ctanu 304L, cevenne 10 x 8,5 mm, AnuHa 260 MM, Nog yCTaHOBKY TENMIOBOTO BbIKMYaTens (CM.
MOZENM NOAY3MOB TENOBbIX BbIKMIOYATENen B KOHLE AaHHOro kaTanora). [1o 3anpocy A4ocTyneH MedHbI KapMaH Tepmonapsl. [JaHHbIN kapMaH
TaKke MOXeT MCMONb30BaTbCs ANS pasMeLLeHs TepMONaTpoHa Ui TemnepaTypHOro AaTymka.

MoHTaXHbIW KPOHLUTENH ANCKOBOro TepmocTata (2): 1 KpOHLUTENH ANa TepMocTaTa ¢ YBEMMYEHHON Yallukon (CM. MOAenu TEpMOCTaTOB B KOHLIE
OaHHOro Katarora).

KpoHwTelHbI Ans HacTeHHoro MoHTaxa (3): Hoxku 3 x 2 M5, pacctosiHue ot ocv 170 MM, ANs HACTEHHOTO MOHTaXa C 3 pasHbIX CTOPOH.
KpoHwTerHbl M5, KoTopble He MCMOoMb3YOTCS ANA HACTEHHOTO MOHTaXa, MOryT ObiTb MCMOMb30BaHbI ANS 3a3EMINEHNS.

BcnomoratenbHble NPMCNOCOBNEHMs: CM. B KOHLIE AaHHOrO Katanora

CtaHpapTHble usgenus, pesepByapbl U3 HepxkaBetowen ctanu 304L, cnupanbHble HarpeBaTenbHbIe
aneMeHTbl B obonoykax us cranu 316L, domutunru 1”1/4

YnenbHas OnameTtp
K-Bo HarpeBaTenbHbIX MowHoCcTb
UHpekcbl WcnonHexune noBepxXHOCTHas HarpeBaTenbHOro Hanpsokenune
2 3NeMeHTOB (xkBT)

MouHocTb (BT/cm?) anemeHTa
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
9SUE31D665G 11000 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
9SUE31G6C9G 11000 G 10 8 3 230-400 3x4,3
9SUE31G665G 11000 G 5 8 3 230-400 3x2,15

3Ha4eHVsi MOLLHOCTM NpeaACTaBnsioT cOBoN MakcuMaribHble BO3MOXHbIE 3HAaYeHUs ANs 3aAaHHO yAEenbHON NOBEPXHOCTHOM MOLLYHOCTW. MOXHO YMEHbLINTL MOLLHOCTb,
CHW3MB yAEnbHYH NOBEPXHOCTHYH MOLLHOCTb.

Cat23-2-4-20 www.ultimheat.com ]

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXXn, onNnnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpeaHa3Ha4vYeHbl

e

TONbKO OANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTalUunn


http://www.ultimheat.com
http://www.ultimheat.com

CTaHJJ,apTH ble HarpeBaTeJin XNAKOCTU

®
| =
s| S
L 7}

(-]

12

BeptukaneHbivi (C, D)

lopusoHTaneHem (E, F, G)

aneMeHTbl, PUTUHIU

OvameTp 125 mm, anuHa 313 MM, neTneBble T1[?,¥I6‘-IaTble HarpeBaTeJibHble

nnnelqauAdHON yoHaraLmdesTadu €99 IGHIHIWEM 9L19Q LAIOW U BUHSLWOHBHEOD BT
I9HDheHERHTRdU ‘XeLdoudeu XMHIShMHXDL XIGHHET 8 91awaAequroudn ‘unmniondariedex ‘BUHEINLO ‘UKaLdah ‘UnNHATOdU yame

il Bt

Cat23-2-4-21

www.ultimheat.com

KOoHTaKTbl



http://www.ultimheat.com
http://www.ultimheat.com

CTaH,D,apTH bié HarpeBaTesqnun XNaKocTtu

e

OunameTp HarpeBatens: 10 mm

Matepuan Tpy64aToro HarpesaTenbHoro anemeHrta: 316L (kak BapuaHT, nHkonon 800)

KonuyectBo Tpy64aTbix HarpeBaTenbHbIX aneMeHToB: 3 unu 6. VicnonHeHve ¢ 6 HarpeBaTenbHbIMU 3rIeMeHTamMu no3eornsieT obecneynTb ABe
CTYMEHW MOLLHOCTUN NMpU Tpexda3HOM NUTaHuu.

Matepuan kopnyca: HepxaBetowas ctanb 304L (kak BapnaHT, 316L)

Matepuman cdouTrHroB: Hepxasetowlas ctanb 304L (kak BapuaHT, 316L)

BnyckHoe coeguHeHue: HapyxXHas umnuHapuyeckas pesbba 171/2 BSPP (kak BapuaHT, 171/4)

[uameTp BbINYCKHOro NaTpy6ka: Hapy>xHasi uunuHapudeckas pessba 1”1/2 BSPP (kak BapuaHT, 171/4)

Pe3b6a Bo3aywHoro knanaHa: 3/8 BSPP (Ha mopensix, rae Takou y3en npeayCMOTpeH)

KapmaH Tepmonapsi (1): u3 Hepxxagetowen ctanu 304L, ceyenune 10 x 8,5 mm, anvHa 260 MM, Nog, yCTaHOBKY TEMIOBOrO BbIKIOYaTENS (CM.
MOoZenu Nodys3noB TEMMOBbIX BbIKMOYaTENEN B KOHLEe 4aHHOro katanora). o 3anpocy 4OCTyneH MeaHbI kapmaH Tepmonapsbl. [JaHHbIn kapmaH
TaKke MOXeT MCMONb30BaTbCA ANS pasMeLLeHNs TepMONaTpoHa Ui TemnepaTypHOro AaTymka.

MoHTaXHbIW KPOHLUTENH AMCKOBOro TepMmocTara (2): 1 KpOHLITEWH Ans TepMocTaTta C YBENMMYEHHON YaLluKkoun (CM. Modeny TEpMOCTaToB B KOHLIE
OaHHOro Katanora).

KpoHwTenHbl Ans HacTeHHoro MoHTaxa (3): Hoxku 3 x 2 M5, pacctosiHme ot ocv 170 MM, ANS HACTEHHOIO MOHTaXa C 3 pasHbIX CTOPOH.
KpoHwiTeriHbl M5, KoTopble He NCNoMb3yTCA ANS HACTEHHOTO MOHTaXa, MOryT GbiTb MCNONb30BaHbI ANA 3a3eMIEHUS.

BcnomoraTtenbHble NPUCNOCOGNEHUA: CM. B KOHLIE AaHHOro KaTtanora

CrtaHpapTHble uspenusi, pesepByapbl U3 HepxaBetrowen ctanu 304L, neTneBble HarpeBaTenbHbIE
anemeHThbl B obonoykax us ctanu 316L, dontuHrmn 171/2

YpenbHas OunameTtp

K-Bo HarpeBaTenbHbIX MowHocTb
WHpekcbl WcnonHeHue NoBepXHOCTHas HarpeBaTeNibHOro HanpsikeHne
a 3NeMeHTOB (xBT)

MowHocTb (BT/cm?) anemeHTa
9SU631C6R0Z22E00 C 10 10 6 230-400 3x4+3x2
9SU631C690Z222E00 C 5 10 6 230-400 3x2+3x1
9SU631D6R0Z222000 D 10 10 6 230-400 3x4+3x2
9SU631D690222000 D 5 10 6 230-400 3x2+3x1
9SU631E6R0Z22E00 E 10 10 6 230-400 3x4+3x2
9SU631E690Z22E00 E 5 10 6 230-400 3x2+3x1
9SU631F6R0222000 F 10 10 6 230-400 3x4+3x2
9SU631F690222000 F 5 10 6 230-400 3x2+3x1
9SU631G6R0Z22000 G 10 10 6 230-400 3x4+3x2
9SU631G690222000 G 5 10 6 230-400 3x2+3x1

3HayeHWst MOLLHOCTW NpeACTaBnsoT COBON MakcMarnbHble BO3MOXHbIE 3HAaYEHWS Ans 3a4aHHON YAEnNbHON NOBEPXHOCTHON MOLLUHOCTU. MOXHO YMEHbLUNTDL MOLLHOCTb,
CHU3MB yOenbHYH NOBEPXHOCTHYH MOLLUHOCTD.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXXn, onNnnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpeaHa3Ha4vYeHbl
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CTaHJJ,apTH ble HarpeBaTeJin XNAKOCTU
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O3HAaKOMIEHUA N MOTYT 6bITb U3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCy/NbTauun

KOoHTaKTbl

www.ultimheat.com

Cat23-2-4-23


http://www.ultimheat.com
http://www.ultimheat.com

CTaH,D,apTH bié HarpeBaTesqnun XNaKocTtu

e

OunameTp HarpeBatens: 10 mm

Matepuan Tpy64aToro HarpesaTenbHoro anemeHrta: 316L (kak BapuaHT, nHkonon 800)

KonuyectBo Tpy64aTbix HarpeBaTenbHbIX aneMeHToB: 3 unu 6. VicnonHeHve ¢ 6 HarpeBaTenbHbIMU 3rIeMeHTamMu no3eornsieT obecneynTb ABe
CTYMEHW MOLLHOCTUN NMpU Tpexda3HOM NUTaHuu.

Matepuan kopnyca: HepxaBetowas ctanb 304L (kak BapnaHT, 316L)

Matepuman cdouTrHroB: Hepxasetowlas ctanb 304L (kak BapuaHT, 316L)

BnyckHoe coeguHeHue: HapyxXHas umnuHapuyeckas pesbba 171/2 BSPP (kak BapuaHT, 171/4)

[uameTp BbINYCKHOro NaTpy6ka: Hapy>xHasi uunuHapudeckas pessba 1”1/2 BSPP (kak BapuaHT, 171/4)

PaccTosiHne Bnycka u Bbinycka ot oceBow nuHumu: 200 mm.

Pe3b6a Bo3aywHoro knanaHa: 3/8 BSPP (Ha mopensix, rae Takou y3en npeayCMOTPeH)

KapmaH Tepmonapsl (1): u3 Hepxasetowen ctanu 304L, ceyenune 10 x 8,5 mm, anvHa 260 MM, Nog yCTaHOBKY TEMNSIOBOrO BbIKIoYaTenNs (CM.
Mofenn NoaysnoB TEMMoBbIX BbIKIOYaTENen B KOHLE AaHHOro katanora). [1o 3anpocy AOCTyneH MeaHbIn KapMaH Tepmonapbl. [JaHHbIA kapmaH
TaKkKe MOXET MCNONb30BaTbCA AN pasMeLLeHNs TepMonaTpoHa Unm TemMnepaTypHOro Aatyvka.

MOHTaXHbIW KPOHLUTENH AUCKOBOro TepMocTara (2): 1 KpOHLUTEWH Ans TepMocTaTta € YBENMYEHHON YaLlKol (CM. MOAEN TEPMOCTATOB B KOHLIE
[AaHHoro karanora).

KpoHwTenHbl Anst HAacTeHHOro MoHTaxa (3): Hoxkun 3 x 2 M5, pacctosiHme ot ocv 170 MM, ANS HACTEHHOTO MOHTaXa C 3 PasHbIX CTOPOH.
KpoHwwTerHbl M5, koTopble He MCMOoMb3YOTCS AN HACTEHHOTO MOHTaXa, MOryT ObITb MCMONb30BaHb! ANS 3a3€MIEHNS.

BcnomoraTtenbHble NPUCNOCOGNEHMUA: CM. B KOHLIE AaHHOTO KaTtanora

CraHpapTHble usgenus, pesepByapbl U3 HepxkaBetollen ctanu 304L, neTneBble HarpeBaTenbHbIe
aneMeHTbl B o6ono4kax us cranu 316L

YoenbHas OunameTtp

K-Bo HarpeBaTenbHbIX MowHocTb
UHpekcbl WUcnonHeHne NoBepXHOCTHasi HarpeBaTesNIbHOro HanpsxeHuve
z 3NeMeHToB (xBT)

mouHocThb (BT/cm?) anemeHTa
9SU731C6R0Z22E00 (o 10 10 6 230-400 3x4+3x2
9SU731C690Z22E00 Cc 5 10 6 230-400 3x2+3x1
9SU731D6R0Z22000 D 10 10 6 230-400 3x4+3x2
9SU731D690Z222000 D 5 10 6 230-400 3x2+3x1
9SU731E6R0Z22E00 B 10 10 6 230-400 3x4+3x2
9SU731E690Z22E00 E 5 10 6 230-400 3x2+3x1
9SU731F6R0Z22000 F 10 10 6 230-400 3x4+3x2
9SU731F690Z222000 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

3HayYeHVsi MOLLHOCTM NPEACTaBNSAOT COGOV MaKCUMaribHbIE BO3MOXHbIE 3HAYEHUS AMNs 334aHHOMN YAENbHOW NOBEPXHOCTHOM MOLLHOCTU. MOXHO YMEHBLUWTL MOLLHOCTb,
CHW3MB YAENbHYH NOBEPXHOCTHYH MOLLHOCTb.

B cBA3M € NOCTOAHHbLIM COBEpPLLUEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXXn, onNnnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpeaHa3Ha4vYeHbl
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B cBA3M c NOCTOAHHbIM COBEpPLUEHCTBOBAaHMEM Halen npoAyKUUN, YEPTEXKN, ONNCAHUA, XapPaKTEPUCTUKU, UCMO/Ib3YyEMbIE B AAHHbIX TEXHUYECKUX NACNOpTaX, NnpegHa3Ha4YeHbl

TO/NIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 npe,a,BapMTeanoﬁ KOHCy/NbTauumn

CTaH,D,apTH ble HarpeBsaTeJin XNaKoCTu

Onametp 140 mm, anuHa 313 mm, neTneBble Tpyod4yaTblie HarpeBaTenbHble
anemMeHTbl, GUTUHMM 1”1/2, co BCTPOEHHbIM TPpyOGYaTbLIM TENNOOOMEHHUKOM
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OwnameTp HarpeBatens: 10 mm
Matepuan Tpy64aToro HarpeBaTenbHoro anemeHta: 316L (kak BapuaHT, nHkomnown 800)
KonunyecTtBo Tpy6uaTbix HarpeBaTesnbHbIX 3NIEMEHTOB: 3
Matepuman kopnyca: HepxaBetoLasi ctanb 304L (kak BapuaHT, 316L)
Matepuman cdmuTrHroB: Hepxasetowlas ctanb 304L (kak BapuaHT, 316L)
BnyckHoe coeaMHeHMe: HapyxxHas umMnuHapudeckas pesbba 1°1/2 BSPP (kak BapuaHT, 171/4)
[vameTp BbINYCKHOro NnaTpyo6ka: Hapy>Has uunuHapudeckas pessba 1°1/2 BSPP (kak BapuaHT, 171/4)
Pe3b6a Bo3aywHoro knanaHa: 3/8 BSPP (Ha mopensix, rae Takow y3en npeayCMOTPeH)
Tpy6u4aTbi Tennoo6MeHHUK: ceveHre 10 x 8,6 MM, TpyGka 13 HepxaBetowen ctanu 316L, nnowaas TennoobmeHa 4000 cm?
KapmaH TepMonapsi (1): u3 HepxxaetoLuein ctanu 304L, cevenne 10 x 8,5 mm, AnuHa 260 MM, Nog yCTaHOBKY TENJSIOBOTO BbIKMYaTeENs (CM.
MOZenuv NoAysnoB TEMMOBbIX BbIKMOYaTenen B KOHLE AaHHoro kartanora). o 3anpocy AoCTyneH MeAHbI KapmaH TepMonapbl. [laHHbIi kKapmaH
TakkKe MOXET UCNONb30BaTLCA AN pasMeLLeHNs TepMonaTpoHa Unm TemMmnepaTypHOro gatyvka.
MoOHTaXHbIW KPOHLUTENH ANCKOBOIO TepmocTata (2): 1 KpOHLUTENH ANa TepMocTaTa ¢ yBENMYEHHON Yallukol (CM. MoAenu TeEpMOCTaToB B KOHLIE
[OaHHoro karanora).
KpoHLwTelHbI Ans HacTeHHOro MoHTaxa (3): Hoxku 3 x 2 M5, pacctosiHwe ot ocv 170 MM, ANt HACTEHHOrO MOHTaXa € 3 pa3HbIX CTOPOH.
KpoHwTerHbl M5, KoTopble He MCMOoMb3YIOTCS ANA HACTEHHOTO MOHTaXa, MOryT ObITb MCMOMb30BaHb! ANS 3a3eMINEHNS.
BcnomoratenbHbie NPUCNOCOGNEHUA: CM. B KOHLIE JaHHOTO KaTtanora
CTtaHpapTHble usgenusi, pesepByapbi U3 HepxaBetowen ctanu 304L, neTneBble HarpeBaTenbHbIE 3IEMEHTHI B
obonoukax u3 ctanu 316L, Tpy6uaThIi TENNIOOOMEHHUK U3 HepxkaBetowen ctanu 316L, utuHrn 171/2

YoenbHas OuameTtp
K-Bo HarpeBaTenbHbIX MowHocTb
UHpekcbl WUcnonHeHne noBepXHOCTHas HarpeBaTesIbHOro HanpsixeHune
a 3fIeMeHTOB (xBT)
MouHocTb (Bt/cm?) anemeHTa
9SU831C690Y22E00 C 10 10 8 230-400 3x3
9SU831C645Y22E00 C ) 10 3 230-400 3x1,5
9SU831D690Y22E00 D 10 10 8 230-400 3x3
9SU831D645Y22E00 D ) 10 3 230-400 3x1,5
9SU831F690Y22000 F 10 10 8 230-400 3x3
9SU831F645Y22000 F ) 10 3 230-400 3x1,5

3HaveHns MoLLHOCTN npencrasnalT cobol MakcMmarbHble BO3MOXHbIe 3HaYeHUs Ans 3aAaHHOM y.qeanon I'IOBerHOCTHOVI MOLLHOCTW. MOXHO YMEHbLUNTb MOLHOCTb,
CHU3MB yOenbHYI0 NOBEPXHOCTHYIO MOLLUHOCTb.
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CTaHAapTH ble HarpeBaTeJin XNAKOCTU
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B cBA3M C NOCTOAHHbLIM COBEPLLIEHCTBOBAHMEM HaLleil NPOAYKLMNN, YEPTEXM, OMMCAHNA, XapaKTEPUCTUKU, UCNONb3YEMbIe B AaHHbIX TEXHUYECKMX NacrnopTax, npeaHasHauyeHbl

TO/NIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbl 6e3 npe,a,BapMTeanoﬁ KOHCyANbTaUnmn

dononHutenbHble BO3MOXHOCTU U BCNOMOraTesibHble ﬂpMCﬂOCOﬁHEHMH &

OuckoBble TepMocTaThbl C 3aWMUTON OT KOHAEHCauuN,
Tunobl 4RS un 49S

4 ]
18.5mm
25 G.Bmm

o e

., | Btmm
=2y 7 "= 32 5emen

ABTOMaTM4YeCKuiA cOpoc Py4How cbpoc

[aHHble TepMocTaThl NPpeAHa3HaYeHbl A4S yCTaHOBKM Ha KOPMYyCbl HAarpeBaTerien B yCNoBUSIX, A€ BEPOATHa KOHAEHCaUmsa Unn nonagaHue Kanenb
BOAbI.

Kopnyc TepmocTaTa noKpbIT 3N1aCTUYHOW CUIIMKOHOBOW 0605104KOM, KOTOpasi MO3BOMSIET NPON3BOAUTE Py4HON cOpoc 6e3 onacHOCTV MPUKOCHOBEHUS K
KOMMOHeHTaM noA HanpspkeHneM. Bo nsbexaHne cpbiBa 060n04kM Npu nepemeLleHnn n paboTe oHa KpenuTcs Ha MecTe hnaHueM 13 HepxaBseloLLei
cTanu. Yalka TepMocTarta M3roToBrneHa U3 HepXKaBeroLLen cTanu, YTobbl CKIMYNTL PUCK Pa3BUTUSA ranbBaHUYECKON KOPPO3nUu Mexay KOprycom
HarpeBaTensi 1 TepMOCTaTOM BO BNaXHbIX YCMOBUAX. TepmMocTaThl NpeAHa3HaueHbl Ans ynpaBneHus TemnepaTypon XuaKoCTU, He pekoMeHayeTcs
MCMOMb30BaTh VX B KA4E€CTBE CPeACTB 3aLuThl OT paboTbl BCyXyH0.

Ecnu TepmocTaT ncnonb3yeTcs B Ka4ecTBe CPeAcTBa 3alluThl, TO B Crlyvae ero cpabatbiBaHUs HEOBX0AMMO HaWTV U YCTPaHWUTbL HEMCNPAaBHOCTL B
KOHTYpe Harpesa [0 TOro

3awmTHas o6onoyKa: YepHbI CUINKOH (1)

HomuHanbHbIe anekTpuyeckue xapakrepuctuku: 10 A, 250 B (16 A no 3anpocy, CBSXKUTECh C Hamu)

[encTBue: Npy pocte TemnepaTypbl KOHTAKT pasmbikaeTcs. [JoOCTYNHO UCMOMHEHWE C pyYHbIM cOpocom (3) unm ¢ aBToMaTtnyecknum copocom npu
MOHWXXEHUN TEMMNepaTypbl.

Mopgenu ¢ aBTomaTn4eckum cOPOCOM MOryT OCHAaLLATLCA CUrHaNM3aunen, Kotopas cpabaTtbiBaeT Npy 3amMblKaHUM KOHTaKTa pocta Temneparypbl.
TemnepaTtypa pa3mMbikaHusi KoHTakTa: ot 20 go 150°C cornacHo TexHu4eckum TpeboBaHusiM. Hanbonee pacnpocTpaHeHHble Bepcuu,
MCMonb3yeMble B HarpeBaTensx, nokas3aHbl B Tabnuue Huxe.

CoepuHUTENbHbIA Kabenb: n3onauus n3 31, ABa npoBofHWKa, kannbp AWG 18, TepmoycagoyHas BTynka. (Apyrve paamepbl U BapuaHTbI
n3onsaumu no TpebosaHmio.)

[OnuHa kabens: ctaHgaptHas 500 MM, gpyrue AnvHel No TpeboBaHuio.

KoHueBas 3apenka kabens: o6xart, HageT KabenbHbI HAKOHEYHMK

MoHTax: cdonaHel, 13 Hep>xaBetoLLel cTanu (2), paccuyuTaHHbIN Ha pasmelleHre ABYX BUHTOB M3 Ha paccTosHum 24 MM Ans KpenneHust Ha
YCTaHOBIIEHHbIX HA HarpeBaTene KPOHLITENHaX

MoHTaX Ha Kopnyc pe3epByapoB: PeKOMeHAYETCA MCNOMNb30BaTh TEMNONPOBOAHYIO MACTy MEXAY YallKol TepmocTata U pe3epByapom.

OCHOBHbIle UHAEKCbI

UHgexch! Temne?(acl"LYrgiTga(s;nét).lKaum Temnei;()::#lg:.l-ga\(zng)lkauun Anuna ka6ens (Mm)
4RSFMD055C0B8051 131+ 3°C PyyHoi c6poc 500 Mm
4RSFMD065D0B8051 149 + 4°C Py4yHol c6poc 500 Mm
4RSFMD075D0B8051 167 £ 4°C PyyHon c6poc 500 Mm
4RSFMD08SDO0B80S1 185 + 4°C PyyHon c6poc 500 Mm
4RSFMD090D0B8051 194 + 4°C Py4Hou cbpoc 500 Mm
49SFMD040CAB8051 104 + 3°C 86°C 500 Mm
49SFMDO055DAB8051 131 +4°C 113°C 500 Mm
49SFMD060DAB8051 140 + 4°C 122°C 500 Mm
49SFMD070DAB8051 158 + 4°C 140°C 500 Mm
49SFMDO075DAB8051 167 + 4°C 131°C 500 Mm
49SFMD095DAB8051 203 £ 4°C 185°C 500 Mm
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OAQHONONIOCHLIN NepeknyaTesib C HOpMaribHO 3aMKHYTbIMU KOHTakTtamu (SPNC), ¢
PY4HbIM COpOCOM, C yCTaBKOM NO BEpPXHEN rpaHuLe, Bo3BpaLjaeTca B 6e3onacHoe
nonoXeHue nNpu oTkase
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lMpumeHeHue: 3awyTa OT Neperpesa HarpeBaTenbHbIX ANIEMEHTOB BCEACTBME aHOMArbHOro pocTa TeMmnepaTypbl XKUAKOCTY NP NpeKkpaLleHnmn
nogayv. TepmMonaTpoHbl MOryT YCTaHaBNMBAaTLCA B CTaHAAPTHbIE KapMaHbl AnameTpom 8,5 MM 1nu B AOMOMHUTENbHbIA KapMaH Tepmonapsl,
AobaBneHHbIN No 3anpocy. Kopnyc TepmocTaTta MOXET yCTaHaBNMBATLCSA B 3ALLMTHYIO KPbILLKY, KOTOPas 3aKpblBAET BbIXOAbl HarpeBaTenbHOro
aMnemMeHTa, Unn B OTAENbHbIN WwKad ynpasneHns. CylecTByeT BO3MOXHOCTb NPON3BECTM COPOC 1 nepesanyck nocne cpabartbiBaHWs, OAHAKO
npeaBapuTenbsHO HEO6XOANMMO NPOBECTM NOJHYIO MPOBEPKY KOHTYpa, HAaWTW MPUYNHY Neperpesa v yCTpaHUTb ee.

Pasmepbi kopnyca: 43 x 35 x 29 mm (6e3 yyera knemm)

TepMonaTpoH U KanunnspHaa TpyokKa: U3 Hep)xaBetoLLen cTanu, AnvHa kanunnsipHon Tpybku 250 mm unu 1500 MM, Ha KanunnspHon Tpybke
BTynka u3 MNBX gnuHoi 150 MM. MuHMManbHbIN paguyc n3rmba KanunnspHow Tpybku coctaBnser 5 M.

TepMOYyBCTBUTENbHbIW AMEMEHT: 3aMOSIHEHHBIN XXUAKOCTLIO TEPMONATPOH M KanunnspHas Tpyoka.

Knemmbi: HoxeBble knemmbl 6,35 x 0,8 (Mo 3anpocy Takke AOCTYNHbI pe3bboBble knemmbl M4)

PerynupoBka: dhukcrpoBaHHas yctaBka, repMeTUYHbIN

Py4Hou c6poc: npuH1maeT 6e3onacHoe NonoXeHne npuy otkase, PUKCMpPOBaHHasi ycTaBka, kHomka cbpoca cnepeam

Be3onacHoe aencTBMe KOHTaKTa NpyU HA3KOW Temnepartype: Temnepatypa Huke —10°C (14°F) Bbi3biBaeT cpabatbiBaHne pyyHoro copoca.
MoHTax: nepegHss BTyrnka, peasba M10 x 1

HomuHanbHble xapaktepucTtukm: 16 A 250/400 B nepem. Toka

KoHTakThl: ogHONontocHble oaHoHanpaBneHHble (SPST) (MrHOBEHHOTO AENCTBYS)

Makc. TemnepaTypa okpyxatoLien cpeabl Ha kopnyce: 150°C (302°F)

OCHOBHbIEe MHAEKCHI

MuHumManbHas OnuHa Ouametp Lnuua
Temnepartypa . Makc. TemnepaTtypa Ha
UHpekcbl KanuBpoBKy (°C/°F) TeMnepaTtypa copoca | KanunnsipHOW | TepMonaTpoHa | TepmonaTpoHa TepmonaTpoHe (°CI°F)
(°C/I°F) TPyOKM (MM) (Mm) (mm)
8L0070105A061001 | 70+8°C/158 +8°C 52°C / 125,6°F 1500 6 11 105°C / 239°F
8L0080105AA61001 | 70+8°C/158 +8°C 526°C / 125,6°F 250 6 77 105°C / 239°F
8L0080105A061001 | 80+8°C/176+8°C 52°C / 125,6°F 1500 6 77 105°C / 239°F
8L0080105AA61001 | 80+8°C/176 +8°C 52°C / 125,6°F 250 6 77 105°C / 239°F
8L0090115A061001 | 90+8°C/194 +8°C 60°C / 140°F 1500 6 77 115°C / 239°F
8L0090115AA61001 | 90+8°C/194+8°C 60°C / 140°F 250 6 77 115°C / 239°F
8L0100120A061001 | 100+8°C/212+8°C 70°C /158°F 1500 6 77 120°C / 248°F
8L0100120AA61001 | 100+8°C/212+8°C 70°C /158°F 250 6 77 120°C / 248°F
8L0110135A061001 | 110+ 8°C/230 +8°C 75°C / 167°F 1500 6 77 135°C / 275°F
8L0110135AA61001 | 110+ 8°C/230+8°C 75°C / 167°F 250 6 77 135°C / 275°F
8L0120145A061001 | 120+ 8°C /248 +8°C 75°C / 167°F 1500 6 77 145°C / 293°F
8L0120145AA61001 | 120+ 8°C/248 +8°C 75°C / 167°F 250 6 11 145°C / 293°F
8L0130155A061001 | 130+ 8°C /266 +8°C 80°C / 176°F 1500 6 74 155°C / 311°F
8L0130155AA61001 | 130 +8°C /266 +8°C 80°C / 176°F 250 6 74 155°C / 311°F
8L0150175A061001 | 150 +8°C/302+8°C 95°C / 203°F 1500 6 74 175°C / 347°F
8L0150175AA61001 | 150 +8°C /302 +8°C 95°C / 203°F 250 6 74 175°C / 347°F

B cBA3M C NOCTOAHHbLIM COBEPLLUEHCTBOBAHMEM Halen npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpegHa3Ha4vyeHbl

TONbKO ONA O3HAKOMNEHNA U MOTYT 6bITb M3MEHEHbI 6e3 npep,eapMTeanoﬁ KOHCyNbTaluumn
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3-NOnCHLIN, C PYYHbIM COPOCOM, C YyCTaBKOM NO BEpPXHEMN rpaHuLlie, BO3BpaLlaeTcAa B
6e3onacHoe NonoxeHue Npu oTkase
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MpumeHeHue: 3almTa OT NeperpeBa HarpeBaTenbHbIX 3lIEMEHTOB BCIEACTBME aHOMArbHOTO POCcTa TEMMNEPATYPbl XUAKOCTY NPU NpeKpaLlieHnm
nofayv. TepmMonaTpoHbl MOryT YCTaHaBNMBaTLCSA B CTaHAAPTHbIE KapMaHbl AMamMeTpom 8,5 MM 1nu B AOMONHUTENbHbI KapMaH Tepmonapel,
A06aBreHHbIN Mo 3anpocy. Kopnyc TepMocTata MOXET yCTaHaBNMBATLCS B 3aLLMTHYIO KPbILLKY, KOTOpasi 3aKpbIBAET BbIXOAb! HAarpeBaTENbHbIX
3MEeMEHTOB, UNW B OTAENbHbIN LWKad ynpaBneHus. CyLuecTByeT BO3MOXHOCTb Npou3BecT cbpoc 1 nepesanyck nocne cpabatbiBaHus, ogHaKko
npenBapuTenbHO HEO6XOANMO NPOBECTM MOJTHYIO MPOBEPKY KOHTYpa, HAWTW NPUYNHY NeperpeBa v yCTPaHUTb ee.

Pa3mepbl kopnyca: guametp 45 x 44,3 mm

KanunnsapHas Tpy6ka: n3 megu, anvHa kanunnsapHow Tpyokm 250 mm nnm 900 MM, Ha kanunnsapHon Tpyoke BTynka m3 MBX gnuHon 150 mMm.
MuHMManbHbIN paguyc nsrnba kanunnspHon Tpybku cocTaBnsieT 5 Mm.

Mo TexHnyeckum coobpaxxeHNsM Mbl He pEKOMEHAYEM MCNONb30BaTh KanunnspHble TPYOku AnvHow cabie 900 M.

TepmonaTpoH: Meapb, AuameTp 6 Mm

TepMoUyBCTBUTENbHbIN ANEMEHT: 3aMONHEHHBIN XUAKOCTLIO y3en TepMocTaTa, KUuneHne B KOTOPOM Bbi3blBaeT cpabaTbiBaHue kKoHTakTa. 1o aton
npuUYMHe, B OTAINYME OT 3aNOSTHEHHbIX XWAKOCTbIO CUCTEM, AaHHblE TEPMOCTaThl YyBCTBUTENMbHBI K aTMOCEPHOMY AaBNEHMIO 1 oTnnyatoTcs bonee
MeasIeHHbIM OTKIKOM.

Knemmbl: HoXeBble knemmsbl 6,35 x 0,8

PerynupoBka: dhukcrpoBaHHasi yctaBka

MoHTax: HOXKV Ha 3afHen CTopoHe, 2 BuHTa M4, pacctosHue mexay oteepcTusmy 60 mm

Pyu4HoW cbpoc: 3aHMmaeT 6e3onacHoe NnonoxeHne Npu oTkase, LeHTpanbHas KHonka

HomuHanbHble xapaktepucTuku: 3 x 16 A 250 B nepem. Toka, 3 x 10 A 400 B nepem. Toka

KoHTakThI: Tpy nontoca, pasmMbiKaloTca Npu pocTe TemnepaTtypbl (MFTHOBEHHOO AEWCTBUS), ABOVHbIE HOPMANbHO 3aMKHYThIE.

Makc. TemnepaTypa okpyxatouein cpeabl Ha ronoBke: 150°C (302°F)

OCHOBHbIe UHAEKCbI

MuHumManbHas . OnuHa Makc. Temnepartypa
Temnepatypa [OnuHa kanunnspHon
WHpekchbl Kanu6poBKy (°CI°F) TeMnepartypa cbpoca T (o TepMonaTpoHa Ha TepMonaTpoHe
(°CI°F) (Mm) (°CI°F)
820060090A161001 60 £ 5°C /140 £ 5°C 20°C / 68°F 900 50 90°C / 194°F
820060090AA61001 | 60 +5°C /140 £ 5°C 20°C / 68°F 250 50 90°C / 194°F
820070100A161001 70 £5°C /158 + 5°C 30°C / 86°F 900 50 100°C / 212°F
820080110AI61001 80+5°C /176 £ 5°C 40°C / 104°F 900 50 110°C / 230°F
820090120A161001 90 +£5°C /194 + 5°C 50°C / 122°F 900 50 120°C / 248°F
820110140A161001 110 £ 5°C /230 + 5°C 70°C /158°F 900 50 140°C / 284°F
820130160A161001 130+6°C / 266+6°F 90°C / 194°F 900 60 160°C / 320°F
820150180A161001 150+£7°C / 302+7°F 110°C / 230°F 900 60 180°C / 356°F
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MoaknioyeHHbIe TennoBble NpefoXpaHUTenu nop YCTaHOBKY B KapMaHbl TepMonapbl
BHYTPEHHUM AnameTpom 8,5 mm

Tun 5MA 3-F
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46.3mm A 500mm ]

MpuMeHeHuMe: 3aluMTa HarpeBaTenei XUOKoCTY OT Neperpesa B criyyae paboTbl BCYXyto.

[aHHble TennoBble BbIKIOYATENW PaCCYNTaHbl Ha YCTAHOBKY B KapMaHbl C BHYTPEHHUM AnameTpoM 8,5 MM, ycTaHaBnuBaeMble B CTaHOAAPTHOM
KOMMMeKTaLMy BHYTPb HarpeBateneii xuakocTtu. Mocne cpabaTtbiBaHUs AaHHbIe NPenoXpaHUTEN MOXHO ByAeT 3aMEeHNTb, OAHaKO NpeaBapUTENbHO
Heo6XoAMMO NPOBECTM MOMNHYH NPOBEPKY BCEX KOMMNOHEHTOB HarpeBaTernsi, NOCKOMbKY B OTCYTCTBME BOAbI MEPErPEB MOT BbI3BATL NMOBPEXAEHNE
KOMMOHEHTOB.

MNMnaBkas npobka: opraH1yYeckoe coeanHeHve

MexaHu3Mm: noaBwxHasa npobka NoAMNpPY>KMHEHA, U NpW NnaBneHUn NPobKku NpyxuHa BbICBOOOXKAAETCS.

3awmTa: aneKTPOM30NSALMOHHBIN CUIIMKOHOBBIN YEXON AUaMeTPOM 8 MM

®dukcaums B KapMaHe: C MOMOLLbIO CUITMKOHOBOW BTYIKU

HomMuHanbHas cuna Toka v HanpsikeHue: 16 A 250 B

HomuHanbHas cuna Toka — 3TO MakcumMarbHasi cuna Toka, KOTOpPYH MOXET BblAepXaTb NPeaoXpaHuTenb, He cpabaTbiBasi (pa3MblkaHWe) Unu He
Tepsisi CBOM XapaKkTepUCTUKW NPU BO3AEWCTBUN TEMMNEPATYpPbl, N3BECTHOM Kak «Temnepartypa Bbiaepxku» (Th), B Te4eHWe orpaHN4eHHOro BpEMEHMU.
Temnepatypa Bbigepxku (Th): npegoxpaHnTenb He AOMKEH pa3MbIKaTbCs UMW NNaBUTLCA NOA BO3OENCTBUEM TeMnepaTtypsbl, paBHou Th — 6°C, B
TeyeHve 168 yacoB Npy HOMUHATBHbIX HANPSKEHUN 1 CUME TOKa.

HomuHanbHas Temnepatypa cpabatbiBaHus (Tf): Temnepatypa pa3MblkaHWs KOHTAKTOB NpeaoXpaHUTeNs B KannbpoBOYHOM Neyr nog AeVCTBUEM
Toka MeHee 10 MA, Koraa Temnepatypa pacteT co ckopocTbto 0,5—1°C/MuH. B AaHHbIX YCNoOBUsSiX TeMrepaTtypa pas3MblkaHusl He JoMmKHa ObITb HuKe
Tf = 10°C unu Bbiwe Tf. Ha npegoxpaHnTene u Ha 3aWMTHON Hapy>HOW 060noYke NPOBOAOB yKa3blBAETCA MMEHHO TemnepaTtypa cpabatbiBaHust Tf.
MakcumanbHasa Temnepatypa (Tm): MakcMmanbHas Temnepartypa, BblAepxuBaemas npegoxpaHutenem nocrne pasmblkaHus 6es notepu
N30MUPYIOLLNX U MEXaHNYECKUX CBOWCTB.

[aHHasA xapakTepucTuka oco6eHHO BaXXHa ANsi NpefoXpaHuTenen, ycTaHaBnuBaeMbIX B HarpeBaTensx XXUAKOCTU, MOCKOIbKY No3BoNsAeT
onpeaenuTb NpaBUIbHOE MOMOXEeHWE TENJIOBOIO BhIKIOYaTens Bo n3bexaHue ero paspylueHus U BO30OHOBIEHUA NoAaYmn HanpsikeHus B
3NEKTPUYECKYHO LieMNb M3-3a BLICOKOro 3abpoca no temneparype.

HanpsixeHue nsonsauuun MeXay Pa3soMKHYTbIMU KOHTaKTaMu: = 500 B

ConpoTuBneHune M3onsauMm Mexay pasoMKHyTbIMU KOoHTakTamu: = 0,2 MOwm npu 500 B

OnuHa npoBogHuka: 500 mm.

MpoBogHUKK: ocHOBHas n3onsums u3 ®3M, 300 B, nonepeyHoe ceverune 1 Mm? (kanubp AWG 18), B monvonedmrHoBo 0605ouKe.
KpacHbI# LBeT: Ha cknaje OOCTYMHbI PELUEHUS ANsi CTaHAapTHBLIX TeMrnepaTyp

OCHOBHbI€ MHOEKCHI

TONbKO ONA O3HAKOMNEHNA U MOTYT 6bITb M3MEHEHbI 6e3 npeABapMTeanoﬁ KOHCyNbTaluumn

e HomuHanbHas Temnepatypa TemnepaTtypa BblAepPXKN MakcumanbHasa Temneparypa
cpabarbiBaHus °C/°F (Tf): °CI°F (Th) °C/°F (Tm)
S5MA3SPF070F18500 73°C /163,4°F 45°C / 113°F 115°C / 239°F
5MA3SPF077F 18500 79°C / 174,2°F 52°C / 125,6°F 125°C / 257°F
5MA3SPF084F 18500 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
5MA3SPF096F 18500 99°C /210,2°F 71°C /159,8°F 140°C / 284°F
5MA3SPF106F 18500 108°C / 226,4°F 77°C/170,6°F 145°C / 293°F
5MA3SPF109F 18500 113°C / 235,4°F 84°C / 183,2°F 150°C / 302°F
5MA3SPF121F 18500 122°C / 251,6°F 94°C / 201,2°F 175°C / 347°F
5MA3SPF129F 18500 133°C / 271,4°F 101°C / 213,8°F 175°C / 347°F
5MA3SPF139F 18500 142°C / 287,6°F 114°C / 237,2°F 185°C / 365°F
5MA3SPF152F 18500 157°C / 314,6°F 127°C / 260,6°F 195°C / 383°F
5MA3SPF165F 18500 167°C / 332,6°F 130°C / 266°F 205°C / 401°F
S5MA3SPF169F 18500 172°C / 341,6°F 145°C / 293°F 215°C / 419°F
SMA3SPF182F18500 184°C / 363,2°F 156°C / 312,8°F 225°C / 437°F
S5MA3SPF188F18500 192°C / 377,6°F 164°C / 327,2°F 245°C / 473°F
5MA3SPF216F 18500 216°C / 420,8°F 189°C / 372,2°F 280°C / 536°F
5MA3SPF227F 18500 227°C / 440,6°F 190°C / 374°F 295°C / 563°F
5MA3SPF240F 18500 240°C / 464°F 190°C / 374°F 305°C / 581°F

Cat23-2-5-6
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B cBA3M C NOCTOAHHbIM COBEPLLIEHCTBOBAHWEM HaLlei MPOAYKLMMN, YEPTEXHKMU, ONUCAHUA, XapaKTePUCTUKKN, UCMO/Ib3yeMble B A@HHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/NIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbl 6e3 npep,sapMTeanon KOHCyANbTaUnmn

dononHutenbHble BO3MOXHOCTU U BCNOMOraTesibHble ﬂpVICI'IOCO6ﬂeHVIFI &

JlonacTHble pene NOTokKa, repKkOHOBLIE BbIKNo4YaTenu, KabenbHble coeaUHEeHUs
Tun R1X
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1. JlonacTb. 2. MnacTuKoBbI KOPMyC 1 NnacTukoBas coeauHuTenbHas ravika 3/4” BSPP. 3. Kabenb

[aHHble ycTponcTBa NpeaHa3HayYeHbl Ans MOoHTaxa Ha Tpybbl 17, 1°% n 171/2 pnuHoi 18 MM, ¢ puTHIoM ¢ HapyxHon pesbbort BSPP. OHu moryT
NPUMEHSITLCA B HarpeBaTensix XuaKoCTW, NPeACTaBeHHbIX B 3TOM KaTanore.

Hu3kve HoMVHanbHblE SNEKTPUYECKNE XapaKTePUCTUKM U YCTaBKa NEPEKMIOYEHNS NO3BOMSAT UCMOMb30BaTh 3TU YCTPONCTBA B ANEKTPOHHBIX LIEMSAX
NNY KaTyLkax koHTaktopos. OHKM NpeAHasHaveHbl ANS BKIOYEHUS MUTaHWUSA HarpeBaTens, eCnv pacxof, ABNSeTcs A0CTaTOYHbIM, U NpeKpaLleHus
HarpeBa, ecrnn pacxop OnycKaeTCs HMXe ykadaHHOro 3HaveHus. MoporoBble 3HaYeHUsi 0bHapyXeHUsi MOXHO HacTpauBaTh B 3aBUCMMOCTU OT
NoCTaBMEHHbIX 3a4a4 1 060pyAoBaHUS.

OCHOBHbIe crly4an NPMMEeHEHUA: PeKOMEHA0BaHHOE MOSIOXKEHNE MOHTaXa — Ha rOpU30oHTanbHbIX y4acTkax TpyO, OAHaKO Takke BO3MOXEH
MOHTaX B M06OM ApPYrom NOMnoXeHnn (Mpy 3ToM HabnogaeTcs HesHaYUTenNbHbIV APend OTHOCUTENBHO OTKANMOPOBaHHOIO 3HAYEHUS).

MpuHUMNLI paboThl: ypaBHOBELLEHHAs MarHUTHas NonacTb YCTaHABNMBAETCS NepreHanKynspHO NOTOKY U akTUBMPYET repKOHOBBINM BbIKMoYaTerb
Yyepes CTeHKy. Bo3Bpar nonactu ocyLUecTBASIETCA 3@ CHET MarHUTHbIX U, 6e3 y4acTus Npy>KvHbI. Y3en He repMeTUYeH, To eCTb MeXay CUCTEMON
TpybonpoBoaa 1 ANeKTPUHECKUM KOHTaKTOM MOXET NPOXOAUTL XUAKOCTb. 3anpeLLeHo NCrnonb3oBaTb C BOAOW, COAepXalleit MarHUTHbIe YacTuLbl,
UMK ¢ BA3KUMU XUAKOCTAMU, KOTOpble BrokvpytoT nepemelleHne nonactu. PerynupoBka: hukcrpoBaHHasi yctaBka, BO3MOXHOCTb pPerynupoBaHus
nonb30BaTeniemM OTCyTCTBYET.

Ban nonactu: TMTaHOBLIN, OTNINYAETCS NPEKPACHON KOPPO3NOHHOM CTOMKOCTBIO U MOBLILLEHHBIM CPOKOM CIyXObI.

MaTtepuan ocHoBHoro kopnyca: nonugpexHuneHokcug (PPO), apMnMpoBaHHbI CTEKNOBONTOKHOM, ANS MOBbILIEHWS CMOCOOHOCTU BblAEPXMBaTh
[AaBreHNE U KOPPO3UOHHOM CTOMKOCTWN, BO3MOXHOCTb UCMOMb30BaHNsA C NUTLEBON BoAoi. JlonacTb: nonudeHuneHokeug (PPO), wupuHa 12 mm
MoHTax Ha Tpyb6onpoBoA: apMUMpOBaHHas CTEKITOBONIOKHOM coefuHuUTenbHas ranka 3/4 BSPP, yctaHaBnmBaemasi Ha OUTUHT C Hapy>KHOW pe3bbon
3/4 BSPP ¢ ucnonb3oBaHnem npoknagki. PekoMeHaoBaHHbI MOMEHT 3aTsxkku: 7 £ 1 H-m Mpoknapka: 6yTagneH-HUTPUNbHBIA Kayvyk
HomMuHanbHbIe anekTpuyeckue xapakrepuctuku: makc. 1 A, makc. 70 BT, makc. 250 B, peanctnHas Harpyska. [1pu ucnonbsosaHuu B
VHAOYKTMBHbBIX LieNAX HOMUHAIbHbBIE 3NIEKTPUYECKMe XapakTePUCTUKN CHpKatoTes. B cnyyae paboTbl C MHAYKTUBHBIMW Harpyskamy Mbl peKOMeHayem
3aLUMTUTb rEPKOHOBBIN BbIKIIOYATEND YCTPOWCTBOM 3aLUMThLI KOHTAKTOB. TUM 3MEKTPUYECKOro KOHTaKTa: HopMaribHO Pa3oMKHYTbIV, 3aMblkaeTcs Npu
yBenuMyeHnn pacxopa

CoBMeCTMMbIe XUAKOCTU: A8 UCMONb30BAHNSA C YACTON BOAOW U XUOKOCTAMU, KOTOPbIE HE COAEPXaT MarHUTHbIE YacTULbl U He ABMAITCA
XUMUYECKN HECOBMECTUMBIMU C nonudeHuneHokcngom (PPO) n TutaHom.

HomuHanbHoe aaBneHue npu 20°C: 1 Mla (Pn10)

TemnepaTypHbIi Anana3oH xuakoctu: 5—100°C (oTcyTcTBME 3aMep3aHuUsi BHYTpU TpyObl)

TemnepaTtypHbI Anana3oH okpyxatolen cpeabl: 5—80°C

CTeneHb 3aWWMUTbl OT NPOHUKHOBEHUS1 BHYTPb MHOPOAHbLIX MaTepuanos: |[P65

[onyck Ha kanubpoBkKy: +15% (korga cuna, npuBoAsiLLas B AEACTBUE NonacTb, AENCTBYET Ha KoHel, nonactu 1)

AnekTpuyeckoe coeguHeHue: 2 kabens x AWG24 (0,2 mm?), nsonsums MNBX, T80°, ucnonHexnne UL2464.

WHCTPYKUMM NO MOHTaXy: BHUMATENbLHO NPOBEpLTE OpueHTauumio nonactu. CTpenka Ha Kopnyce AomkHa OblTb MOMHOCTbLIO NapansnensHa Tpybe un
yKasblBaTb B HanpaBneHuu notoka.

BcnomoraTtenbHble npucnocobneHuns: UTUHN 13 HepxxasetoLlen ctanu 3/4“ ans npuBapusaHus k Tpybonposoay

[ononHutenbHbie BO3MOXHOCTU (MPUMEHSAIOTCA Tpe6oBaHMsA MO MMHUManbHOMY 06beMy 3aka3a): kabenb ¢ coeguHUTENeM Unu Knemmamu,
kabenu gpyrov ANVHbI, HUKEMMPOBaHHAs coeanHuTenbHas ranka 3/4” BSPP, repmeTnyHas nnactukoBasi coeguHuUTENbHas kopobka.
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D,OHOHHI/ITeanbIe BO3MOXHOCTU U BCNMOMOrartesibHbie I'IpVICHOCOGHEHVIﬂ &

OCHOBHbIe MHAEKCHbI ¢ Kabenem AnNuHOU 2 m*

KoHdourypauum

Y

EE—

"1

27 mm (17), nonactb A1

27 mm (17), nonactb B1

36 mm (171/4), nonactb A1

36 mm (171/4) nonactb A1+2

3HauyeHue
pacxopa (npu
yBenuyeHum
pacxoaa),
npu KOTOPOM
npoucxoauT
3aMbiKaHue
KOHTaKTOB

22,5 n/MuH

25 n/muH

46 n/MuH

23 n/MuH

3HauyeHue
pacxopa (npun
yMeHbLUEHUN

pacxopa),
npu KOTOPOM
npoucxoaut
pa3MblkaHue

KOHTaKTOB

19 n/MuH

22,5 n/MuH

43,5 n/MuH

20,5 n/MuH

UHpekcbl

R1X671034G35N200

R1X671234G35N200

R1X671034G35N200

R1X672650G35N200
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36 mm (171/4), nonactb C2

42 mm (171/2), nonactb A1

42 mm (171/2) nonactb A1+2

42 mm (171/2), nonactb C2

3HavyeHue
pacxopa (npu
yBenm4yeHuu
pacxoaa),
NpU KOTOPOM
npoucxoauT
3aMbikaHue
KOHTaKTOB

30 n/mMmuH

65 n/mMuH

33 n/MuH

40 n/mMuH

3HayeHune
pacxopa (npu
yMeHbLUEHUU

pacxopa),
npu KOTOPOM
npoucxoaut
pa3MblkaHue

KOHTaKTOB

27,5 n/MuH

63 n/MunH

31 n/MuH

37,5 n/MuH

UHpekcbl

R1X671550G35N200

R1X671034G35N200

R1X672650G35N200

R1X671550G35N200

alen npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpegHa3Ha4vyeHbl

) /19 03HAKOM/IEHUA U MOTYT BbITb M3MeHeHbI 6e3 NpeaBapUTENbHOM KOHCY/bTALLUK

Cat23-2-5-8 KoHTaKTbl
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B cBA3M C NOCTOAHHbIM COBEPLLIEHCTBOBAHWEM HaLlei MPOAYKLMMN, YEPTEXHKMU, ONUCAHUA, XapaKTePUCTUKKN, UCMO/Ib3yeMble B A@HHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/NIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbl 6e3 npep,sapMTeanof/i KOHCyANbTaUnmn

dononHutenbHble BO3MOXHOCTU U BCNOMOraTesibHble I'IpVICFIOCO6ﬂeHVIFI

JlonacTtHble pene NOoToka CoO BCTPOEHHbIM OAHOMONKCHbLIM AByHanpasreHHbIM (SPDT)
pene Ha 16 A u coeAUHUTENbLHON KOPOOKOM

Tun RAX

MiBx1.5
(B34 5-@10mm]

l&‘!'.'[ o

B

1. NNonacTb. 2. MNacTUKOBLIN KOPNYC U NIacTUKOBasi coeanHuTenbHas ranka 3/4” BSPP.
3. KabenbHbi BBOA U3 PAB6. 4. MnHMaTiopHas pydka perynmpoBKU YCTaBKU.
5. CurHanbHas namna.

[aHHble ycTponcTBa NpeaHa3HayeHbl Ans MoHTaxa Ha Tpy6bl 17, 171/4 n 171/2 gnnHo 18 MM, € PUTUHIOM C HapyHou pe3bboii 3/4” BSPP. OHun
MOTYT NPUMEHSITLCA B HAarpeBaTensx XnaKoCTu, NpeacTaBNeHHbIX B 3TOM Kartasnore.

BcTtpoeHHoe cunoBoe pene Ha 16 A 250 B no3BonsieT 3TUM yCTPpOMNCTBaM HEMOCPEACTBEHHO BKIIKOYATb M BbIKMOYaTb MUTaHWE HarpesaTtenen
uakocTy Bnnotb Ao 3500 Bt, 230 B. OHW npegHasHaveHbl 451 BKIYEHNUS NMTaHUS HarpeBaTens, eCrv pacxop, ABsieTCs AOCTaTOYHbIM, U
npekpaLleHns Harpeea, eCnn pacxod ONyCKaeTCs HUKE YKa3aHHOro 3HadYeHust. MoporoBbie 3HavYeHWs 0OHapYXeHNsi MOXXHO HacTpauBaThb B
3aBMCMMOCTU OT NOCTABMEHHbIX 3a4a4 U 060pyaoBaHUS.

OCHOBHbI€e Crly4an NPMMEHEHUA: PEKOMEHA0BaHHOE MOSIOKEHNE MOHTaXa — Ha roOpU30oHTanbHbIX y4acTkax TpyO, OAHaKO Takke BO3MOXEH
MOHTaX B 1M060OM OpyroM NosioXeHU (Npu 3ToM HabnogaeTcst He3HauYMTeNbHbIN APeid OTHOCUTENBHO OTKaNMBpPOBaHHOIO 3HAYEHNS).

MpuHUMNBLI paboThbl: ypaBHOBELLUEHHAA MarHUTHas nonacTb yCTaHaBNMBaETCS NePneHAVKYNSAPHO NMOTOKY N aKTUBUPYET repKOHOBBIV BbIKMoYaTENb
Yyepes CTeHKy. Bo3Bpar nonactu ocyLecTBRSIETCSA 3@ CHET MarHUTHbIX cun, 6e3 y4acTusi NPy>KuHbI. Y3en He repMeTUYeH, To eCTb MeXay CUCTEMON
TpybonpoBoaa 1 3NeKTPUYECKMM KOHTAaKTOM MOXET NMPOXOAUTb XKMOKOCTb. 3anpeLleHo NCnonb3oBaTb C BOAOW, CoaepXKallel MarHUTHbIE YacTuLbl,
UKW C BA3KMMU XUAKOCTSMU, KOTOPblE BNOKMPYIOT NepeMeLLeHne NonacTu.

PerynupoBka: goukcmpoBaHHasi yctaBka. [pu Heo6xoanMocTn MOXET ObiTb HE3HAYUTENBHO N3MEHEHA B MOMNEBbLIX YCNOBUAX NPOeCCMOHanbHbIM
MOHTa)KHUKOM.

Ban nonactu: TMTaHOBEIN, OTNIMYAETCS NMPEKPACHOWN KOPPO3MOHHOWN CTOMKOCTHIO U MOBbILLIEHHBIM CPOKOM CHTYXXObl.

MaTtepuan ocHoBHoro kopnyca: nonugeHuneHokcug (PPO), apMnpoBaHHbI CTEKMOBONTOKHOM, ANS MOBbILLIEHWS CMOCOOHOCTU BblAEPXMBaTh
[AaBreHNE U KOPPO3MOHHOMN CTOMKOCTU, BOSMOXXHOCTb UCMOMb30BaHUS C NMUTHEBOI BOLOW.

Jlonactb: nonudenunneHokeng (PPO), wupuHa 12 Mm

MoHTax Ha TpybonpoBoA: apMUMpOBaHHAsA CTEKITOBONIOKHOM coeanHuTenbHas ranka 3/4 BSPP, yctaHaBnmBaemas Ha OUTUHT C HApY>HOW pe3bbon
3/4 BSPP ¢ ucnonb3oBaHnem npoknagku.

PexoMeHAOBaHHbIV MOMEHT 3aTsikku: 7 = 1 H'm

Mpoknapka: 6yTagMeH-HUTPUIbHBIN Kayyyk

HomuHanbHble anekTpuyeckue xapakTepUCTUKA: CUIIOBOE pene, oAHonontocHoe AByHanpaeneHHoe (SPDT), 16 A, peaucTtuBHas Harpyska, 230 B.
MuTtaHue: ctaHgapTHoe HanpskeHve 230 B. [ipyrue BapuaHTbl HanpspkeHns nutadus (115 B nepemeHHoro Toka, 24 B nepemeHHOro Toka unm
MOCTOSIHHOTO TOKa) AOCTYMHbI MO 3arnpocy.

CurHanbHas namna: kpacHas (3efneHast kak AOMNoSIHUTENbHAsi BO3MOXHOCTb), MOAKIOYEHHAS K KOHTaKTy CUIIOBOrO perie, KOTOpbI 3aMblKaeTcsi npu
pocTe pacxoga.

AnekTpuyeckoe coeguHeHUE: C MOMOLLbIO KIIEMMHOTO 6roka ¢ pe3bboBbIMU knemMamu 5 x 2,5 Mm2. CoeamMHUTENU AOCTYMHbI MO 3anpocy.
CoBMecTUMbIe XUAKOCTU: A5 UCMOMb30BaHWS C YUCTON BOAOW U KUAKOCTSIMU, KOTOPbIE HE COAEPXaT MarHUTHbIE YacTULbl U HE BNSOTCH
XMMUWYECKN HECOBMECTMMBIMU C nonvdeHuneHokengom (PPO) n tutaHom.

HomuHanbHoe aaBneHue npu 20°C: 1 MlMa (Pn10)

TemnepaTtypHbIi AMana3oH xuakoctu: 5—100°C (oTcyTcTBME 3aMep3aHuUsi BHYTpU Tpy6Gbl)

TemnepaTypHbI AMana3oH okpyxatolien cpeabl: 5—80°C

CTteneHb 3aWMThI OT MPOHUKHOBEHUA BHYTPb MHOPOAHbLIX MaTepuanos: IP65

[onyck Ha kanubpoBkKy: +15% (korga cuna, npuBoasiLas B AEACTBUE NonacTb, AENCTBYET Ha KoHew, nonactu 1)

AnekTpuyeckoe coeguHeHue: 2 kabens x AWG24 (0,2 mm?), nzonsums MNBX, T80°, ucnonHexnne UL2464.

WHCTPYKUMM NO MOHTaXy: BHUMATENBLHO NPOBepLTE OpueHTauumio nonactu. CTpenka Ha Kopnyce AomkHa 6bITb MOMHOCTLIO NapaniensHa Tpy6e un
yKa3blBaTb B HanpaBneHun noToka.

BcnomoraTtenbHble npucnocobneHus: UTUHE 13 HepxxaBetoLlel ctanu 3/4“ ans npuBapuBaHus k Tpybonposogy

J[lononHuTenbHbie BO3MOXHOCTHU (MPUMEHSAIOTCA TpeboBaHMsi N0 MUHUMaNbHOMY OObeMy 3aKa3a): HUKENMMPOBaHHAsA COEANHUTENbHAs ranka
3/4” BSPP.
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D,OHOHHI/ITeanbIe BO3MOXHOCTU U BCNMOMOrartesibHbie I'IpVICI10C06119HVIF| &

OCHOBHbIe NHAEKCbI*

E_Eﬁlal

KoHdurypauum

e
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i

il

27 mm (17), nonactb A1 27 mm (17), nonactb B1 36 mm (171/4), nonactb A1 36 mm (171/4), nonacte A1+2

3HayeHune
pacxopa (npun
yBenu4eHuu
pacxopa),
npu KOTOPOM
npoucxoaut
3aMblKaHue
KOHTaKTOB

22,5 n/MuH 25 n/munH 46 n/mMmuH 23 n/mMuH

3HayeHue
pacxopa (npu
YMeHbLUEHUU

pacxopa),
npu KOTOPOM
npoucxoauT
pa3smblkaHue

KOHTaKTOB

19 n/MuH 22,5 n/MuH 43,5 n/MuH 20,5 n/MuH

NHpekchbl RAX671034G31NOOE RAX671234G31NOOE RAX671034G31NOOE RAX67265QG31NOOE

KoHdourypauum

H

-

36 mm (171/4), nonactb C2 42 mm (171/2), nonactb A1 42 mm (171/2) nonactb A1+2 42 mm (171/2), nonactb C2

3HayeHune
pacxopa (npun
yBenu4yeHuu
pacxopa),
npu KOTOPOM
npoucxoaut
3aMblKaHue
KOHTaKTOB

en npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpegHa3Ha4vyeHbl

119 03HAKOMIEHWA N MOTYT 6bITb M3MEHEHbI 6e3 NpeaBapUTe/IbHOM KOHCYIbTaLMu

30 n/mMmnH 65 n/mMunH 33 n/muH 40 n/mMuH

3HayeHue
pacxopa (npu
YMeHbLUEHUN

pacxopa),
Npu KOTOPOM
npoucxoauT
pa3smblkaHue

KOHTaKTOB

27,5 n/MuH 63 n/mMuH 31 n/MuH 37,5 n/MuH

NHpekcbl RAX671550G31NOOE RAX671034G31NOOE RAX672650G31NOOE RAX671550G31NOOE
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HOI'IO.HHVITe.HbeIe BO3MOXHOCTU U BCNMOMoOrartesibHbie npucnocoGnel-wm &

BcnomoraTtenbHble anCﬂOCOﬁﬂeHMﬂ Alnd perie NnoToKa

TPONHUKMN C HAKMAHBIMW raikaMm Ansi MOHTaxa Ha
HarpeBaTensix, OCHaLleHHbIX PUTUHIaAMM C HapyXKHOMN
pe3b6oui 1” BSPP. MNo3BonsioT nerko go6aBuTb pene
NnoToKa B KOHTYp.

DUTUHT AnA pene NoToka: HapyxHas pesbba 3/4” BSPP,
coBmecTUMOCTb ¢ cepusimn RAX u rankamu R1X:
KOBaHas NaTyHb, Hepa3beMHbI Kpenex

Kopnyc: HepxaBetoLas cTanb, ayrosas csapka
BONbHPaMOBbLIM 3M1EKTPOAOM B MHEPTHOM rase.
BHyTpeHHee npoxoaHoe oTBepcTue: 20 Mm
PaccTosiHue Mexay ynnoTHieMbIMU NOBEPXHOCTSIMMU
(L): 85 mm

6RT342085105
6R1T34208510T

TPOWHMKM C HAKMOHBLIMU FrailkaMu AN MOHTaXa Ha
HarpeBaTensix, OCHaLeHHbIX PUTUHIaMM C HapyXKHOMN
pe3b6oii 1”°1/4 BSPP. Mo3BonsitoT nerko 4o6aBuTb
perne NoToka B KOHTYp.

®UTUHT AN pene NoToKa: HapyxHas pe3bba 3/4” BSPP,
coBmecTUMOCTb ¢ cepusimn RAX u rankamu R1X:
KOBaHasi naTyHb, Hepa3beMHbI Kpenex

Kopnyc: HepxaBetoLas cTtanb, AyroBasi cBapka
BONb(PaMOBbLIM 3MEKTPOLOM B MHEPTHOM rase.
BHyTpeHHee npoxoaHoe oTBepcTHe: 26 MM
PaccTosiHne Mexay ynnoTHAeMbIMM NOBEPXHOCTAMMU
(L): 85 mm

6RIT342685145
6R1T34268514T

®UTUHIKM Nop, NpuBapuBaHue k Tpy6am. MossonsioT
A06GaBNATbL pene NoToka B KOHTYP nocne cBepreHns
CyLIeCcTBYHOLMX TPYO.

Pe3bba pene notoka: HapyxxHas 3/4” BSPP,
coBmecTMmas ¢ cepuamm RAX n R1X

MaTepuan: HepxxaBetoLlas crarsb.

[OnameTp oTBepcTUA Ans cBepnenus: 21,5 um

6R1P34105
6R1P341
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D,OHOHHI/ITeanbIe BO3MOXHOCTU U BCNMOMOrartesibHbie npwcnocoﬁnel-wm &

[JononHutenbHble BO3MOXHOCTU 06ecneyeHMA 6e30nacHOCTU FMD,paBnM'-IeCKOﬁ CnUctTemMbl

Py4yHoe Bo3ayxooTBOAHOE YCTPONCTBO (BO3AYLUHbIV
Knanas)*

YcTaHaBnmBaeTcs B (QUTUHIU C BHYTPEHHEN pe3bbol 3/8,
KOTOpbIE UCMONb3YIOTCS B CTaHAAPTHBLIX HAarpeBaTensx.
Mcnonb3yertcs B cbope ¢ NNOCKoW TEKCTUMNBHOWM
NPOKNaAKoW UMK YNNOTHUTENbHbLIM KOMNbLOM U3 ByTaameH-
HUTPWUNBHOTO Kayyyka. Ecnv Bo3ayLUHbIi knanaH
ncnonb3yeTcs OAHOBPEMEHHO C NPefoXpaHUTENbHbIM,

TO B CTAHAAPTHbIN pe3epByap Hy>HO 406aBUTL BTOPOK
PUTKHT.

MaTtepuan: natyHb, HIKENUPOBaHHas

Pe3bb6a: 3/8” BSPP

WUHpekc ans
WUCNOJTHEeHUA U3
HUKeNMpPOBaHHOM
naTyHu

69SUPAM38N

ABTOMaTHU4YeCKOe BO3[yXOOTBOAHOE YCTPOUCTBO
(BO3AYLUHLIX KnanaH)*

YctaHaBnmBaeTcst B OUTUHIU C BHYTPEHHEN pe3bbol 3/8,
KOTOpble UCMOSb3YIOTCA B CTAaHAAPTHBLIX HarpeBaTensx.
Mcnonb3yetcs B cbope ¢ NIoCKon TEKCTUMBHOW
npoknagkow. Ecnun BosgyLuHbIN KNanaH ncnonb3yeTcs
OJHOBPEMEHHO C MPeAOXPaHNUTErbHbIM, TO B CTaHAAPTHbIV
pe3epByap HY>XHO 406aBUTb BTOPO (OUTUHT.

MaTtepuan: natyHb

Pe3bba: 3/8” BSPP

WUHpekc ans
WUCMOJSIHEeHNA U3
HUKeNnupoBaHHOM
nartyHm

69SUPAA38B

MpepoxpaHuTenbHbIN KnanaH*

YcTaHaBnmBaeTcs B (OUTUHIU C BHYTPEHHEN pe3bboii
3/8“, koTOpble NCMOMNb3YTCS B CTaHAAPTHbBIX
HarpeBatensx. Micnonbayetcs B cbope ¢ nnockomn
TEKCTUIBHOW Npoknaakon. Ecnv npegoxpaHuTenbHbIn
KrnanaH UCrnosb3yeTcst OA4HOBPEMEHHO C PYyYHbIM

UM aBTOMaTUYECKUM BO3AYLUHLIM KnanaHoMm, To B
CTaHAapPTHbIN pe3epByap HYHO 406aBUTb BTOPON OUTUHT.
Kanubposka: 3 6ap

Martepuan: naTyHb

Pe3bb6a: 3/8” BSPP

WUHpekc ans
WUCMOSTHEeHNA U3 69SUSS0338B
nartyHm

PTEXN, ONNCAaHNA, XapPaKTEPUCTUKN, NCMOJ/Ib3yeMble B AaHHbIX TEXHUYECKUX NacnopTax, NnpeaHa3Ha4yeHbl

M MOTYT 6bITb U3MeHeHbl 6e3 NpeaBapUTEIbHON KOHCYNbTALLUK
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B cBA3M C NOCTOAHHBLIM COBEpPLUEHCTBOBAaHMEM Halen NPOoAYKUNN, YEPTEKN, ONUCAHUA, XaPaKTEPUCTUKN, UCMOJIb3yeMble B AaHHbIX TEXHNYECKUX NACNopTax, npeaHa3Ha4YeHbl

TO/NIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbl 6e3 npe,a,BapMTeanoﬁ KOHCyNbTauumn

dononHutenbHble BO3MOXHOCTU U BCNOMOraTesibHble npwcnoco6neva &

Pasnun4yHble AONOSNHUTESIbHbIE BO3MOXHOCTU

HarpeBaTenb Ans NOCTaBLMKOB OPUrMHANBLHOIO 060py,D,OBaHVIﬂ

npeﬂCTaBﬂeHHble Ha 3ToW CTpaHuue O0NnonHUTENbHblIE BOSMOXXHOCTU OTHOCATCA TOJIbKO K CTaHAAPTHLIM KOMMOHEHTaM. B Crnyyae npoaykuuiu ansa
NOCTaBLLUMKOB OpUTrMHaNbHOro OGOpy,ElOBaHI/Iﬂ CyLleCcTByeT MHOXeCTBO ApPYrmx BO3MOXHOCTEN Ansi pesepByapos, (PUTUHIOB, CUCTEM MOHTaXxa, TUMOB

NPOBOAKM U T. A. Mbl C paaoCTbio OTBETUM Ha Mtobble 3anpockl C yKasaHNMeM TEXHUYECKUX TpeboBaHWiA.

Hoxku ¢ KpenneHmem BUHTaMu

[laHHble HOXKM KPensTCs BUHTOM K MOHTaXHbIM
KPOHLUTENHAM, NPUBapPEHHbIM K CTaHAAPTHBIM pe3epByapam.
OHK No3BONAIOT pacnonarate pe3epByapbl Ha JOCTATO4HOM
PacCTOSIHUM OT CTEHbI, Ha KOTOPYIO OCYLLECTBIAETCS
MOHTaX. Takue HOXKU NpeanaraloTcs B ABYX OCHOBHbIX
TUnopasmepax.
MaTepuan: HepxaBetowasn ctanb 304 unmn 201

M A

Hepx. crans

UHpekcbl

70

40

304

69SUSL7040S

85

70

304

69SUSL8570S

70

40

201

69SUSL7040V

85

70

201

69SUSL8570V

Pbat

Hoxku c hmukcaumen xomytom

Takune HOXKM, KOTOpbIE MO pa3mepamM UOEHTUYHbI
OMUCaHHOM BbILLIE CEpUM, KPENSTCA Ha pe3epByapbl
npv nomoLuy xomyTa. OHM NO3BOMSIIOT pacrnonaratb
pesepByapbl Ha AOCTATOYHOM PACCTOSHUW OT CTEHb,
Ha KOTOPYIO OCYLLECTBNSETCA MOHTaX. Takne HOXKN
rpeanaratTcsi B ABYX OCHOBHbIX TUNOpasmepax.
Mpu MoHTaxe Ha pesepByap UCMONb3yNTe XOMyT
Hagnexatlero guamerpa.
WHAeKchI: CM. Bbille (XOMYT He BXOAWUT B KOMMMEKT
nocTaBkw).

M-

MNMpoBoaa HarpeBaTenbHbIX ANIEMEHTOB

[aHHble noay3nbl NpegHasHavyaTca Anst MOHTaxa Ha
cTaHfapTHble pe3bboBble knemmbl M4 (3) HarpeBaTenbHbIX
3MEMEHTOB BHYTpY pesepByapa. CunukoHosas obonoyka
(1) obecneynBaeT 3aLUMTy OT KOHTaKTa C KOXeN pyK
KoHAeHcaTa. [laHHble Noay3nbl OCHaLLEeHbl kKabenbHbIMU
HakoHeYHVKamu (2). Mnowaab nonepeYHoro ceveHns
npoeoga (1 Mm?, 1,5 Mm?, 2,5 Mm?, 4 MM? Unu kanuép
AWG18, AWG15, AWG 14,
AWG 12), Tvn nsonsuum ($3M1, NI3-C, MBX), annHa n uBet
yKa3blBaloTCs Npu pa3MeLLeHnn 3akasa

MHpekcbl Ans pacnpocTpaHeHHbIX Moaenemn

Kanubp LiBeT Usonauusn OnuHa UHpeKkcbl

AWG 18 YepHbIi $3r, 300 B, 180° 1™ 69SUFRG18300B100
AWG 18 CUHWI $3r, 300 B, 180° 1™ 69SUFRG18300L100
AWG 18 XKEenTbll/3eneHbii $3r, 300 B, 180° (Y 69SUFRG18300V100

KOoHTaKTbl

www.ultimheat.com
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dononHutenbHble BO3MOXHOCTU U BCNOMOraTesnbHble npwcnoco6neHm| &

Pasnun4yHble AONOSNHUTESIbHbIE BO3MOXHOCTU

Py6aluku ¢ neHomsonsiumen

e BcneHeHHbI 30NSALUMOHHBIA MaTepuan Ha OCHOBE
OyTagneH-HUTpUnbHoro kaydyka u NMBX noctaBnsieTcs
i CO CTaHAapTHow TonwwmHon 5, 8, 10, 20 nnu 25 mm.
[aHHasi obonoyka 3aKkpbiTa KNenkol NeHTON.

O PHEKTUBHOCTL M3OMALMM 3aBUCUT OT BbIBpaHHOM
B ToNwwuHbI. [laHHasa ob6ono4ka, kak NpaBuno,
yCcTaHaBMNMBaETCs Ha HarpeBaTerb Ha 3aBofe-
N3roToBUTENE, HO MOXET TakXke NoCTaBNsATbCA

1 oTAenbHo. YTo6bl NOMyYnTb MHOEKCHI C YY4ETOM
MOZienun HarpesaTensi ¥ BbIopaHHOM TOMLLMHbI,
CBSXUTECH C HAMM.

)

N30nALMOHHbIE 060MO4YKM N3 BCNEHEHHOro
marepuana c antoMUHUEBbIM NOKPbITUEM
Mocne cbopkn noBepx 060MoYKM U3 BCMEHEHHOIO
¥ Martepuarna HaknevBaT antoMUHUPOBAHHBIN NUCT C
KNenKon Noanoxkomn. Takon antoMUHUPOBAHHBIN NNCT
i 3aLUMLLaET M30NSALUMOHHBIA MaTepmarn OT BNUTbIBaHWS
— BOZAbI 1 YNyyLllaeT YCTONYNBOCTb K BO3rOPaHUH0.
A — ‘ 4 OnuncaHHas onepauusi c6opkn NponsBoanTCsS
; = MCKIIOYMTENBHO Ha 3aBOAEe-M3roToBuTErNE.
E‘-’# / B HWXHWIA cnoi, coCTOALLMIA U3 BCIEHEHHOTO
— M30MALMOHHOTO MaTepuana Ha ocHoBe ByTaaneH-
HUTPpUNbHOrO Kay4yka u NBX, noctaensercs co
L ] cTaHgapTHow TonwmHon 5, 8, 10, 20 nnu 25 mm.

o O PHEKTUBHOCTL M3OMALMM 3aBUCUT OT BbIBpaHHOM
- - TONWWUHBI. YT06bI NONYYMTE UHAEKCHI C YYETOM
MoJenu HarpeeaTens U BbIopaHHON TOMLWUHBI,
CBSKMTECH C HaMMU.

B cBA3M C NOCTOAHHbLIM COBEPLLUEHCTBOBAHMEM Halen npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTePUCTUKU, UCNOIb3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpegHa3Ha4vyeHbl
TONbKO ONA O3HAKOMNEHNA U MOTYT 6bITb M3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCYNbTaUnUun
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Konnekuyuna Katanoros Ha

www.ultimheat.com

lNMpoussoauTenb aNEeKTPOMEXAaHNUYECKUX KOMMNOHEHTOB U HarpeBaTebHbIX Y3108 OEM

e MexaHn4yecKme TepmocTaTbl e Kopnyca ana arpeccmBHbIX cpes,

e MexaHuyeckue npenoxpaHNTenn ogHOMNONOCHbIE U @ [epekntovaTeny 4aBAeHUA 1 BO3AyLHble
TPEXMOJIOCHbIE nepeknoYaTenu

e TepmocTaTtbl U cucTembl 6esonacHocTu ATEX e [lepeKkntoyatenn ypoBHS.

¢ [NpOTOYHbIE XMOKOCTHbIE HAarpeBaTenu e [lepekntoyaTenm NoToKa.

e [lorpy»KHble HarpesaTenu e [1naBKune BCTaBKU N MeXaHMU3Mbl OOHapYXKeHUA

noxapa
¢ HarpeBaTenbHble 3/IeMeHTbl A1 BO34yXa U XKuakoctu ¢ O6opyaoBaHmMe oborpesa (TpacCMpPOBKM)
e CoeanHuTeNbHbIE BAOKM e MHgmBMAayanbHbie pelueHus
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