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OnNeKTpoHarpeBaTernbHble
npunobo
NoNy4nnu LLII/IpOKOe pﬁ y

pacnpocTpaHeHne
Halle BpPeMs, K HUM
OTHOCUTCA He TOJIbKO
oborpeBaTternbHoe
obopyaoBaHue, HO WM
apyrue ObiTOBLIE
YCTPOUCTBA:
afiekmpuyeckue
yauHUKU, ymiozau,
QQEHHbI, KYXOHHbIE
naumel

N MHOrne gpyrue.




JneKTpoHarpeBaTesfbHble
npnobops.bl -
YCTPOUCTBA, NpeobpasyroLime

3NIeKTPUYECKUN TOK B TENJIOBYIO
3Hepruio.

SneKTpoHarpesaTernbHble npubopbl



OCHOBHbIM 311eMEeHTOM
NOOoro anekTpoHarpeBaTenbHOro npmnbdopa
BbICTYNaET HarpeBaTesfibHbIN 3JfIEMEHT.
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Knaccudunkauums
aNieKTpoHarpeBaTesibHbIX
npnobopos



CyLlecTBYyIOT pasnnyHbIe BUAbI
SreKTpoHarpeBaTefibHbIX  npubopoB, Haubonee
noapobHO Knaccudukaumss Takoro odopyagoBaHUS
onncaHa B gencreytowmnx Hopmatuax OCTa.
CnoXXHOCTb pasfenieHnsi anekTpoHarpeBaTeribHOro
obopynoBaHMsa Ha oTAenbHble BUAbI 3aKMO4YaeTcs B
OrPOMHOM KONn4ecTBe TaKnx npnbopoB.,
MCNONb3YHOLLMXCSA NAbMN B MOBCEAHEBHOW XXU3HW.
Onupadacb Ha [OeucTByllMe B Hallen CcTpaHe
HOpMaTMBHbIE OOKYMEHTbI, MOXHO caenaTb BbIBOA,
YTO KnaccudumumpoBaTb afieKTpoHarpeBaTen MoXHoO
No pasnnU4yHbIM NPUHLIMNAAM.



[1o TUNaM KOHCTpYKUUN
HarpeBaTesibHbIX 3JIEMEHTOB

[lo TMNam KOHCTPYKLU MW HarpeBaTerbHbIX
9NEeMEHTOB MOXHO BbIAENUTb TPU rPYNMbl
SneKTpoHarpeBaTernbHbIX YCTPOWUCTB:

v’ HarpeBaTternbHble aneMeHTbl OTKPbITOrO
TMna.

v’ HarpeBaTternbHble aneMeHTbl 3aKpbITOro
Tuna.

v/[epmeTnyeckmn 3akpbiTble HarpeBaTernbHble
ONEMEHTHI.



[1o TMam KOHCTPYKUUMU
HarpeBaTenbHbIX 3JIeMEHTOB

OTKPbITOIO TUMA 3AKPbITOIo TUIA



[lo npoAyKTy HarpeBa

Takasa knaccnunkauma no3BONSeT BblOENUTD:

v/BoooHarpesaTtenbHoe obopynoBaHUe.
v’BosnyxoHarpeBaTerbHbIe YCTPOUCTBA.

[1aHHas kBanudunkaumnsa gaet donbLue
MHdOPMaLIMM O NPUHLMNAX NCNOSIb30BaHUS
npnodopoB.,

HO CeroaH4a cyulecTByeT
arieKkTpoHarpeBarenbHoe obopyaoBaHue,
KOTOPOE CIOXXHO OTHECTU K BOAO- UK

BO3yxoHarpeBaTensam, K npumepy,
QArnavTNnituacvrviie KNV\YonoHHRKIAa nniATRI 004 naudia



[1o cdhepe ucnonb3oBaHUA

BblOENAT YCTPOUCTBA:

v Ona HarpeBa BoAbl (B cUCTeMax BOOAOCHAOXeHUSs, OTOMSIEHUS,
018 CTUPKU N NPUTOTOBIIEHUSA MULLN).

v Ona HarpeBa Bo3ayxa (B CyWWUIbHOM W OTOMUTENIBHOM
obopynoBaHun).

v/ Ona npurotoBneHnUs NULM (3a CYET HarpeBa MNOBEPXHOCTEN C
Nocyaon N HENOCPEACTBEHHOIO HarpeBa nocyabl).

v/PyuHble UHCTPYMEHTbI 7 npuoopbl c
aneKTpoHarpeBaTenbHbIMU anemMeHTamMu (MasnNbHUKWY,
nuporpadsbl, yTHorn).

v Ona oborpeBa YyenoBe4yecKoro tena.

[laHHbIN  BapuaHT Knaccugukauum No3BOSIFAEeT  OXBaTUTb
NpaKTUYEeCKU BCE npeacraBfieHHble Ha PbIHKE
afeKkTpoHarpeBaTesfibHble YCTPOMUCTBA.



Knaccudukauums

IrieKTpoHarpeBaTeneun no Knaccy

34dlUMThHI

Bce coBpeMeHHble anekTpuyeckne npuoopbl pasaensioT Ha OTAernbHble
rpynnbl MO Knaccam 3awuTbl. BbloensioT Bcero OgTb KNaccoB 3allUTHI
YyernoBekKa rnpu paboTe C ANEeKTPUYECKMMN YCTPONCTBAMU:

HYJeBOM KIacc — arieKTpoHarpeBaTternbHble Npudopbl ¢ pabo4ven
n3ondaumen, HUKakmux ONONHUTENbHbIX 3alUUTHBIX CPEACTB He
NpeayCMOTPEHO;

HONMb NMepBbIN Kracc — yCTPOMNCTBa C paboyen n3onsaumen n
NOAKNIOYEHNEM HETOKOBEAYLLNX METANTUMYECKNX YAaCTEN K KOHTYPY
3a3eMJ1EHNS;

nepBbIN KNacc — Hannyne AOoNONMHUTENbHOMO 3aLUTHOMO COEAUHEHUS C
TOKOMPOBOASALLMMN 3NeMeHTaMN aneKTpoHarpeBaTenbHbIX YCTPOWCTB, 3a
CYET Yero Npu NoBpeXxaeHnn paboydein N3onsLmMmM TOKONPoBOASLLME YacTH
YCTPOWCTBA HE OKa3bIBaOTCS MO HaNpsKeHNeM;

BTOPOW KNacc — OTCYTCTBYET AOMNONMHUTENbHOE 3aLUUTHOE COEANHEHMNE, HO
NMeeTCs ABONHAasi N30NsLMs, a KOpnyc yCTPOMCTBA N3roTaBNMBaETCs U3
HEMNPOBOASALLMX ANIEKTPOTOK MaTepMAaroB;

TPeTUM Knacc — areKTpudeckme yCTponcTea C HU3KOBOSMBTHBIM NMUTAHUEM,

Cpean COBPEMEHHbIX 3reKTpoHarpeBaTernbHbIX MPMOOpPoB HET
o6opyaoBaHusl, KOTOPOE MOXXHO OTHECTU K 3TOMY KIiaccy 6e30MacHOCTMW.



YCTPOUCTBO U NPUHLIMN
AENCTBUA 3NEKTPUYECKOU U
WHOYKUMOHHOU NNUTHI




JNeKTpnyeckKkasa nnura



JneKTpunyeckKkasa nnura

ABNSETCA HarpeBaTefbHOW
| 9N1EKTPOYCTAaHOBKOW, TaK KaK
‘ NPOXOXXOEHMNE TOKa Yepes
_ . CONpOTUBNEHUS

‘ ~ (HarpeBaTernbHble
18 ‘ ~ ): 9reMeHTbI)
COMpPOBOXOAaeTCH
BblOeNeHneM TEN0BOU
3HEeprnm, UCNosib3yemMou
ONA MPUroTOBNEHNSA NMULLN.
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Buabl AMNMEKTPUYHECKUX NINT

[1o TNy NOBEPXHOCTU

» C oTKpbITOW cnupanbto unn TOHom

* C YyryHHOW KOHMOPKOU

» Co CcTeknokepamMmmnyeckon noBepxHOCTbIO




YCTPOUCTBO 3N1IeKTPU4YecKkoun
NANTLI

Nakens ynpasneHus

CnupanbHan
KoH dopia

Mranne
KOH GO

Oonopa
S KOHGOPIS

Harpes-H
ANEMEHT
puna

Harami
TEMNEPTY
neym

Hsonaupa

Kabenb
NUTAHKA

Harpes-W anemeHT Ay XoBi



{TULH

Puc. 109, Harpepareabrbii
WICMCHT:
{ — merananueckan Tpybka, 2—
HATPERATENLHASE  TOKOIPOBOAAINAA
CNHpaab, J — KBApPUEBHH NECOK;
4 — CTeKJOBHAHAA  IMalb, J —
KOHTAKTHAS NIMTHILKA

Puc. 110, dnextpuueckas nauTKa:
! Kopnye, 2 — 3JCeKTPOHArpeRaTeNb,
3 — INCKTPHUCCKHA WIHYP ¢ BHAKOH, 4
NEPerNIovaTe/]b CTYNCHEA Harpesa, 5 — aau-
noyka; 6 — uyrysHHaa ochosa; 7 — rpybua-
THIH HarpeBaTebHbil 3JeMeHT; § — Tenno-
HAOJTHILHOHHAA NPOCAORKA



YcTponucrteo
CTeKrnokepamMmmyeckon Bapo4HOMU

naHenm




[MpuHUMN oencTBuA
INEeKTPNYECKOU NIUTHLI

OCHOBaH Ha BblgeneHnn TeN10BOU 3HePrnm
HarpeBaTenbHbIM 3N1EMEHTOM MPU
NPOXOXOEHNN Yeped Hero anekTpuyecTsaa.




NMHOYKUMOHHAaA NnnuTa



MHOYyKUMOHHaA nnuTa
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KyxoHHas anekTpuyeckass nnuTta, pasorpesatoLlas

MeTannmM4eckyto nocyay UHAYLMPOBAHHbLIMU
BUXPEBbLIMU TOKamu, co3aaBaeMbIMM
BbICOKOYACTOTHbIM  MarHMUTHbIM MOMIEM  4acTOTOW

20100 K[ u.



YCTpOUCTBO MHAYKLUOHHOW
NINThHI

KOHCTPYKLMS NNUTBI COCTOUT U3
kopryca, NnaTbl ynpaBneHus

Ha MUKPOKOHTpPOIepe, K
KOTOPOMY

NOAKIMIOYEH AaTYMK TemnepaTypbl
N CXema ynpaBneHust CUnoBowu
4YacTblo, CUNOBas YacTb C
MOLLIHBbIM BbINPAMUTENEM U
MMMNYNbCHbLIM perynﬂTopOM




[MpuHUMN oencTBuA
MHOYKUMOHHOU NNUTDLI

[lnuTa aTtoro TMna paboTtaet 6narogapsi aNeKTpPoMarHMTHOU UHOYKLNUMN.
[log BMAMMOW  BHELWIHEW  CTEKMAHHOWM  NaHEenbi  pasMeLlleHsbl
MHOIMOYUCIEHHLIE  3MNEKTPUYECKME  MNPOBOAHUKU (MHOYKUNOHHbIE
KaTyLUKN).

Korga Ha noBepxHOCTb MOCTaBUTb MNocyay M3 dpeppomMarHUTHOW ctanu
(NnputarneBarOLWENCcs MarHUMTOM), MNPOUCXOOUT BKIIHOYEHWE U KaTyLUKK
HaynHarT NpPOnU3BOAUTL nepemMeHHoe BbICOKOYACTOTHOE
9NEKTPOMAarHUTHOE Mosie, KOTopoe B CBOK o4vepenb BblpabatbiBaeT
Heobxoanmoe Tensio HENOCPEACTBEHHO B HaLLEeKW nocyae.

Bnarogaps TakomMy MpuHUMMY paboTbl, TennoBas JHEpPrns He
nepenaetcs OT KOHAOPKM Yepes3 CTekNsHHYK MaHenb K nocyae, B
pesynbTate u4Yero 3HauYUTeNnbHO CHWXKATCA MOoTepu Tenna Ha
NMPUrOTOBIIEHNE MULLN.

MNHTEepecHo To, YTO caMa MOBEPXHOCTb HUKOrAAa He HarpeBaeTcs, 3aTo
OHWLLIE KaCcTponM UNU CKOBOPOAKM HarpeBaeTcsi paBHOMEPHO MO BCEW



MpuHuun padoThl
WHAYKLUUOHHOU NIIUTLI

‘ - - Bhcoey N

R HarpeesaeTCA BO BPEMA
MarHutHoe none NPOHU3bIBaAHWUA NONEM

| Kepamuueckag
BEPXHAA nnacTuHa

[poBonoyHag
MeaHasa obmoTka

AneKkTpomarHuT
(MHOYKUMOHHAA KaTyLUKa)

ONEeKTPOHHbIN Bnok



[lpenmyLlecTBa U HeQOCTaTKMN
MHAYKUMOHHOU NAUTDI




[lpenmMyLlecTBa:

[MepBbIM NPenMyLLECTBOM ABIIAETCA €€ BbICOKas NPoON3BOAUTESNIbHOCTb, 414
KOTOpoun KoadhdpuumneHT nonesHoro aencreunga (KIMNM) Harpesa coctaBnsger
npumMepHOo 90% (NO CpaBHEHUIO CO CTEKNOKepaMUYECKUMU NanuTamm - 60% m
rasoBbIMW NANTaMU - 45%). INpurotoBneHne NULLK 3gecb Takke 3aHUMaEeT MEeHbLLE
BPEMEHMU, U KPOME TOro eCTb 3HaYUTENbHaAA 3KOHOMUS ANTIEKTPOIHEPINK 3a CHET
YMEHbLLEHNA NnoTepb Tenna.

BTopbiM npenmyLLLeCcTBOM €CTb ee 6@30NacHOCTb B NOJfIb30BaHUMN, MOTOMY
NHOYKUNOHHYIO MANTY LEHNAT, Npexae BCero, CEMbU MMELLIE MareHbKUX AeTEN.
[nnTON HEBO3MOXXHO 0GXXEYbCS NN OTPABUTLCS ra30M B BUAY €ro OTCYTCTBUS.

TpeTbe NpenmMyLLIECTBO - noaaepKaHUe YNCTOThbI HE Bbi3biBAET HOMbLLNX
npobnem, NOCKONbKY BCEBO3MOXHbIE 3arpsi3HEHNS HE NOAropatoT Ha ee
NOBEPXHOCTU N CnedoBaTENbHO HE MPUCTAKOT Tak Kpenko. NoaTomy rpsidab MOXHO
©e3 ocoboro Tpyaa BbITEPETD.



HepocrtaTtku:

[1n9 MHOrMxX HanbonbLWMM HEOQOCTATKOM SABASAETCH UX
LleHa, KoTopas HEB3MpPAas Ha NMOCTENEHHbLIN cnam Bce Xe
eLle JOBOSfIbHO BbICOKaS.

K LueHe crieayet Takke NnpudaBnTb NOKYMNKY
COOTBETCTBYHIOLLEN KYXOHHON NOCYyAbl, KOTOPAasa TakKe
He ABNsSeTcd AeLleBoWn.

[pyron HegocTaToK - bornee YacTble MOMTOMKU YEM
TPaaANLUMOHHBIX NIAUT, MO3TOMY CrieayeT 3TO NPUHATL BO
BHMMaHMeE nNpu BbIboOpe MapKu NnnTbl 1 ee
Npon3BoanNTENA.

| BaxkHasi uHgbopmayusi!: NOCKOIbKY MHOYKLUWMOHHAA NnuTa
ﬂpOI/ISBOLI,VIT 9rNeKTPOMarHMTHOE MNorie, OHa He
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