YpOK TeEXHONIOrMm 8 Knacc no
Teme:
«ANeKTpoHarpeBaTesibHble
npuodopbI»

ABTOp npe3eHTaUunu:
yunTersnb TeXHONOrmu



INeKTpoHarpeBaTernbHble
NPnooPL

nony4nnm LLINPOKOE
pacnpocTtpaHeHne B
Halle BpeMd, K HUM
OTHOCUTCA He TOJIbKO
oborpeBaTtenbHoEe
obopygoBaHMe, HO W
opyrue ObITOBbLIE
YCTPOUCTBA:
arilekmpu4yeckue
YaUHUKU, ymiozau,
OeHhbl, KYXOHHbIe
naumsl

N MHOIrue gpyrue.




JneKTpoHarpeBaTesibHble
npnoopbl -
YCTPOUCTBA, Nnpeobpasyrome

3NIeKTPUYECKUN TOK B TENJIOBYIO
3Hepruio.

SneKTpoHarpesaTernbHble npubopbl



OCHOBHbIM 311eMEeHTOM
NOOoro anekTpoHarpeBaTeribHOro npmdopa
BbICTYNaEeT HarpeBaTesfibHbIN 3JfIEMEHT.




Knaccudy
NIeKTpoHarg
Nne

B i -
S ' ..



CyuwiecTBytoT pasfinyHble BUAbI
arieKkTpoHarpeBaTenbHbIX  NpnbdbopoB, Haunbonee
noapobHO Knaccudmkaumsa Takoro obopynoBaHUSA
onucaHa B geuctayrowmx HopmaTtmpax (OCTa.
CnoXHOCTb pasferieHnsl arnekTpoHarpeBaTesibHOro
obopyaoBaHMs Ha OTAESNbHbIE BUAObI 3aKIO4YaeTCcs B
OrPOMHOM KOnun4yecTBe TaKux npmnbopoBs,
MCNOJSb3YIOLMXCA NMIOAbMN B NOBCEOAHEBHOM XXU3HMW.
Onupascb Ha [JeucTBylOWME B Hallen CTpaHe
HOPMAaTUBHbIE OOKYMEHTbI, MOXXHO cAernaTb BbIBO[,
YyTO  KnaccuduumpoBaTb  ANeEKTpoHarpeBaTenu
MO>XHO MO PasfMyHbIM MPUHLMNAM.



[1o TMamM KOHCTPYKUUMU
HarpeBaTesibHbIX 3JIEMEHTOB

[lo TMNam KOHCTPYKLUMN HarpeBaTerbHbIX
3NEeMEHTOB MOKHO BblAENUTb TPU rPynnbl
aneKkTpoHarpeBaTenbHbIX YCTPOWUCTB:

v’ HarpeBaTenbHble 3neMeHTbl OTKPbITOro
TMna.

v’ HarpeBaTenbHble 3neMeHTbl 3aKpbITOro
TMna.

v/[epMeTnyeckmn 3aKkpbiTble HarpeBaTernbHbIE
OMNEMEHTbI.



[1o TMamM KOHCTPYKUUMU
HarpeBaTesibHbIX 3JIEMEHTOB

HAIPEBATEJIbHbIE SJIEMEHTbI

OTKPbITOIO TUMA 3AKPbITOIo TUMNA



[lo npoAyKTy HarpeBa

Takas knaccuduKkaLuunsi No3BONMAET BblAENUTD:

v’BonoHarpeBaTernbHoe 0bopyaoBaHue.
v/Bo3ayxoHarpeBaTernbHble YCTPOUCTBA.

[aHHaga kBanudukauua gaet donbLue
MHdopMaL MM 0 NPUHLIMNAX NCMONb30BAHUS
npnodopoB.,

HO CerogHs CyLlecTByeT
arieKkTpoHarpeBaTeribHoe 0bopyaoBaHue,
KOTOPOE CIIOXHO OTHECTU K BOJO- NN
BO3[yXoHarpeBartensam, K npumepy,
SNeKTbnyeckme KVXoHHble nnnTbl nnun nedn CBY.



[1o chepe ncnonb3oBaHUA

BblOEeNAT YCTPOUCTBA:

v/Ona HarpeBa BoAbl (B cMctemMax BoOOCHADXEHUS, OTONNEHMS,
Onsi CTUPKN U MPUroTOBIEHNS MULLIN).

v Ona HarpeBa Bo3ayxa (B CYLWINLHOM W OTOMUTESNIbBHOM
obopygoBaHuu).

v Ona npuroTtoBneHUsa NULLMU (3a CYET HaArpeBa NOBEPXHOCTEN C
NoCya0Wn U HENoOCpeaCTBEHHOIO Harpesa nocyaol).

v/Py4dHble UHCTPYMEHTbI u npnoops.bl c
3rieKTpoHarpeBaTesibHbIMU 3fileMeHTamMu (NMasnbHUKNY,
nuporpadobl, yTHOrn).

v/Ona odborpeBa YenoBe4yeckoro tena.

[laHHbIN BapuaHT Knaccudukauum Mno3BONAET OXBaATUTb
npaKkTU4ecKu BCE npeacraBfeHHble Ha PbIHKE
aneKkTpoHarpeBaTernbHbIe YCTPOUCTBA.



Knaccudunkauus

JrieKTpoHarpeBaTeneun no Knaccy

3alUTbI

Bce coBpeMeHHble anekTpuyeckne npuoopbl pasaensioT Ha OoTAernbHble
rpynnbl MO Knaccam 3awuTbl. BbloensioT Bcero OgaTb KNAacCcoB 3alLUTHI
yernoBeka npu paboTe ¢ ANeKTPUYECKMMN YCTPONCTBaMU:

HYNeBOM Kracc — afieKTpoHarpeBaTernbHble Npnbopbl ¢ paboyen nsonsumnen,
HUKaKNUX AOMONHUTESNbHbIX 3aLLUTHBIX CPEACTB HE NPeayCMOTPEHO;

HOJb NMepBbIN KNnacc — YCTPOUCTBA C paboyven nsonaumen u NoaKI4YeHneM
HETOKOBEOYLMX METANSTMYECKNX YaCTEN K KOHTYPY 3a3eMNeHNs;

nepBbIN KNacc — Hann4ymMe AonoNHUTENBHOIO 3aLLMTHOIO COeAUHEHUS C
TOKOMPOBOASALLNMM SrIEMEHTaMU 3NeKTpoHarpeBaTenbHbIX YCTPONCTB, 3a CYET
4yero Npu NoBpeXxaeHun paboyen n3onsauUMmM TOKONPOBOASsILLNE YacTy
YCTPOWCTBA HE OKa3blBAOTCHA NOA HAMpPsKEHNEM;

BTOPOW KNnacc — OTCYTCTBYET JOMNONMHUTENbHOE 3aLUUTHOE COEANHEHUNE, HO
NMeeTCsl ABONHANA N30MNALUUS, a KOpNyc YCTPONCTBA N3roTaBnmMBaeTcs U3
HENPOBOASALLINX 3MEKTPOTOK MaTepuanos.;

TpeTMﬁ Krnacc — 3J1IeKTpn4eckme yCTpOIZCTBa C HU3KOBOJIbTHbIM NMUTAHUEM,
cpean CoOBpeEMEHHbLIX NIEeKTpOHarpeBarTesibHbIX I'IpI/I60pOB HET O60pyﬂ,OBaHI/IFI,
KOTOPOE€ MOXXHO OTHECTUN K 3TOMY KJlaccCy ©e3onacHoCTW.



YCTpOUCTBO
NenucTBuUSA anekxk
MHOYKUMO




ANEeKTPU




JneKTpunyecKkas nnura

?'.'_'.‘, *,

ABNSETCA HarpeBaTernbHOU
9NEeKTPOYyCTaHOBKOW, TakK KakK
NnpoxoXxaeHne Toka vyepes
COMPOTUBIEHUS
(HarpeBaTtenbHble
3reMeHTbI)
conpoBoXaaeTtcsa
BblOeNeHnem TennoBou
3HEeprum, UCnosb3yemMmoun
ONgA NPUroToBNeHna NULLIN.



Buabl AMNMEKTPUYHECKUX NInNT

[1o TUNY NOBEPXHOCTU

» C oTKpbITOW cnupanbto unn TOHoMm

* C YyryHHOW KOHMOPKOU

« CO CTeknokepamMmmn4eckoun noBepxHOCTbIO




MCTBO 3JIeKTPU4YeCKOWN

\ 4

YcTpo

NINTbI
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Puc. 109, Harpeparteabubii
AICMCHT:
{ — meranawueckan Tpybka, 2—
HATpERATENLHASL  TOKOIPOBOLAINAS
CnMpaab, 3 — KBApUEBHH NECOK;
4 — CTEeKJOBHIHAA 3IMalb, J —
KOHTAKTHAA NINMKILKA

Puc. 110, dnextpuueckan nauTka:

! Kopnyc;, 2 — 3/JeKTpOHarpeRartenb,
3 — INCKTPHUCCKHA 1WIHYP ¢ BHAKOH, 4
NEPERNIONATE b CTYICHCA Harpesa, 5 — JaM-

no4yka; 6 — uyryHHaa ochosa; 7 — rpybua-
THH HarpeBaTesbHbil 3JeMeHT; & — Tenno-
HAOJIHILHOHHAA NPOCAORKA



YCTpOUCTBO
CTeKrnokepamMmmyecKkou BapovyHOU
naHenwu




[MpuHUMN gencrTeus
ANEKTPNYECKOU NSINTDI

OCHOBaH Ha BblgeneHnm Ten10BOUN 3HepPrnm
HarpeBaTenbHbIM 3N1EMEHTOM MNPU
NPOXOXOEHNN Yeped Hero anekTpuyecTsa.

JAnR Harpesd COREPARMMOro
CHANANA HARO HarpeTL
-ennpans T3Ha
- CTEKNOKePIMUKY
= ANO NOCY B
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MHAYyKUMOHHaA nnuTa

KyxoHHas anekTpuyeckasi nnuTta, pasorpeBatollas
METann4eckyto nocyay HOyuUnpoBaHHbLIMU
BUXPEBbLIMU TOKaMu, co3faBaeMbIMU
BbICOKOYACTOTHbIM MAarHMTHbIM MOMEeM YacToToM
20100 K[ u.



YCTPOUCTBO MHOYKLUNOHHOMN
NIUTHI

KOHCTPYKLMS MNUTBI COCTOUT U3
kopnyca, NnaTbl ynpaBneHus

Ha MUKPOKOHTpPOIepe, K
KOTOPOMY

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




[MpuHUMN gencrTeus
MHOYKUMOHHOM NJINTDLI

[lnuTa aTtoro TMna paboTtaet 6narogapsi aNeKTpoMarHMTHOW UHOYKLWUMW.
[log BMAMMOW  BHELWIHEW  CTEKMAHHOW  NaHEnbl  pasMeLlleHsbl
MHOIMOYUCIEHHLIE  3NEKTPUYECKME  MPOBOAHUKU (MHOYKUNOHHbIE
KaTyLKN).

Korga Ha noBepxHOCTb MOCTaBUTb Nocyay M3 dpeppomMarHUTHOM ctanu
(nputarneBaroWENCcs MarHUTOM), MNPOUCXOOUT BKIIHOMEHWE U KaTyLUKK
HaynHarT NpOnU3BOAUTL nepemMeHHoe BbICOKOYaCTOTHOE
9NeKTpoOMarHuTHoe norie, KOTopoe B CBOK o4vYepedb BblipabaTbiBaeT
Heobxoanmoe Tensio HeENOCPeACTBEHHO B HaLLEK nocyae.

Bnarogaps TakomMy npuHUMNY paboTbl, TennoBas 3HEpPrns He
nepenaetcsl OT KOHAOPKM 4Yepe3 CTekNsHHYK naHenb K nocyae, B
pesynbTate u4Yero 3HauYuTeNnbHO CHWXKATCA MOoTepu Tenna Ha
NMPUrOTOBIEHME MULLN.

MNHTEepecHo TO, YTO caMa MOBEPXHOCTb HUKOrAa He HarpeBaeTcs, 3aTo
[OHWLLIE KacTponn UNU CKOBOPOAKM HarpeBaeTcsi paBHOMEPHO MO BCEW



MpuHuun padoThbl
WHOYKUMOHHOU NJSIUTLI

R e
MarHutHoe none

[1HO nocyabl
HarpeBaeTCcs BO BpeMs
NPOHU3bIBAHUSA NONem

Kepamunuyeckag
BEPXHASA nnacTuHa

SN NposonovHas
w MeaHas obMoTKa

IneKkTpomarHuT
(MHAYKUMOHHAaA KaTyLUKa)

ONEKTPOHHbIN Bnok



[lpenmyLlecTBa U HeQOCTAaTKIN
MHAYKUMOHHOW NNUTDLI




[lpenmMyLlecTBa:

[lepBbIM NPenmyLLECTBOM ABIIAETCS €€ BbICOKasi NPOU3BOAUTENbHOCTDb, 414
KoTopowu KoadpdpuumeHT nonesHoro gencrteuda (KINA) Harpesa coctaendaer
NpuMepHOo 90% (Mo cpaBHEHUIO CO CTEKNOKepaMU4eCKUMM nnuTamm - 60% u
ra3oBbIMU NNNTamMu - 45%). lNpurotosneHne NULLKM 30ecCb TakXXe 3aHMMaEeT MeHbLUE
BPEMEHMU, N KPOME TOro eCTb 3Ha4YuUTENbHAA 3KOHOMWUSA 3NEKTPOIHEPTNM 3a CYET
YMeHbLUEeHNA NnoTepb Tenna.

BTopbiM npenmyLLLECTBOM €CTb €€ 6@30NaCHOCTb B NOJfIb30BAaHUMN, MOTOMY
NHOYKUNOHHYIO MANTY LEHNAT, Npexae BCero, CEMbU NMEOLLIE MareHbKuUX AeTeN.
[nnTON HEBO3MOXXHO 0GXXEYbCS NN OTPABUTLCS ra3oM B BUAY €ro OTCYTCTBUS.

TpeTbe NpenmMyLLIECTBO - noaaepKaHUe YNCTOThbI He Bbi3biBAET HOMbLLNX
npobnem, NOCKONbKY BCEBO3MOXHbIE 3arpsi3HEHNS HE NOAropatoT Ha ee
NOBEPXHOCTU N CneaoBaTENbHO HE NMPUCTAKOT Tak Kpenko. [No3Tomy rpsiab MOXHO
©e3 ocoboro Tpyaa BbITEPETD.

YeTBepToe NpemMmyLLIECTBO - B pe3ynbraTe paboTbl HA CTEHAX KyXHU U ee mebenu
He oODa3veTcs XUDHOIo ocanka XabakTebHOoro Ang raloBbiX annanatoB.



HepocrtaTtku:

[1n9 MHOrMX HaMdONbLUMM HEQOCTATKOM ABMAETCA UX
LleHa, KOTopad HEB3MpPasi Ha NOCTENEHHbLIN cnaj BCe Xe
eLle JOBOSIbHO BbICOKas.

K LeHe crieayet Takxe npubaBuUTb NOKYMNKY
COOTBETCTBYHOLLEN KYXOHHOU NOCYAbI, KOTOpasi Takke
He ABNAeTCA OeLLEBOMN.

[pyron HegocTaToK - bonee YacTble NOFIOMKU YEM
TPaAULUMOHHBIX NIANUT, MO3TOMY crieyeT 3TO NPUHSATL BO
BHMMaHMeE nNpu BbIbOpe MapKu NMrnTbl U ee
npon3BoanNTENA.

| BakHasi uHgbopmayusi!: NoCKoNbKy MHOYKLUMOHHAA NnuTa
NPOU3BOAUT SNEKTPOMArHUTHOE More, oHa He
DeKOMeHAaveTcs ONg naen co BCTDOEHHBLIMU



