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VIHHVKLIMOHHbIIZ KOTEN ANA HArPEBA BObl
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Yupeorcoenue oopazosanus «l omenvckuii 20cy0apcmeentblil mexHU4ecKull
yrusepcumem umenu I1. O. Cyxoeon, Pecnybauxa bBerapyco

Hayunsrit pyxkoBoautens A. O. JloGponei

OOBEKTOM HCCIIEeIOBAHUS SIBISIETCS UHIYKIIMOHHBIN KoTed. MHIYKIMOHHBIN KOTeNl —
ATO ANEKTPOHATPEBATEIBHOE YCTPOMCTBO, NPEIHA3HAYEHHOE JUIsl HArpeBa TEIUIOHOCUTEIS
B CHCTEMaXx TeIUIOCHa0keHus. IHIyKIIMOHHBINA KOTEN HCIONB3YyeTCs B aBTOHOMHBIX OTOIIH-
TEIBHBIX CUCTEMAaxX M CUCTeMax ropsiuero BopocHabxeHuu. Ero konkypents — 3to TOHo-
BbI€ KOTJIbl, KOTOPBIE PErYJSIPHO COBEPIICHCTBYIOTCS, OJHAKO BCE PABHO HEHUJIEATIbHBI IO
KPUTEPHIO HaJIe)KHOCTU. [10aTOMY MHXKEHEpBI pabOTaIOT HaJl CO3/1aHUEM CHUCTEM 3JIEKTPOHA-
rpeBa HOBOTO MOKOJICHHS, OJHUM U3 KOTOPBIX SBJISIETCS HHIYKIIMOHHBIN CIIOCO0.

AKTYalbHOCTh CO3/IaHHsI CEPUITHOTO MPOHM3BOACTBA SKOHOMHYHON CHCTEMBI 000TpeBa
Y TOJYYEHUs] ropsYeil BOJbI BO3PACTAET B CBSA3M C U3HOCOM LIEHTPAJIbHOW CHUCTEMBI TEILIO-
CHaOXEHHUsI, a TAKXKE B CBSI3U C YBEJIMYEHUEM CTPOUTEJIbCTBA HOBBIX MUKpPOpAOHOB, yaa-
JICHHBIX OT TeII03JeKTpocTaHuil. [loka Ha 3TOM phIHKE, HECMOTPSI HA HAJIMYUE B MPOJIAXKE
MHOTOYHMCIICHHBIX 000TpeBaTeell, Tak U HET T0-HACTOSIIEMY SKOHOMUYHON M OTHOCHTEIIb-
HO JICIIEBOW CHCTEMBI TETNTIOCHAOKEHHSI TOMEIICHHIA.

HcTopuiecku Tak CII0KUIIOCH, YTO UHAYKIIMOHHBIE HAarpeBaTENN MOJIyYUIU Harbolee
[IMPOKOE PACHPOCTPaHEHUE B MAIIMHOCTPOCHUH U METaTypruu. B aTux cdepax MHIyK-
LIMOHHBII HAarpeB MCIONb3yeTCs AJIS 3aKaJIKU METaJIOB, IUIaBJIEHUs, CBapKu U T. A. OnHa-
KO B JIaHHOM CJIy4ae MPUMEHSIOTCS HHIYyKTOPBI, pa0OTa0IINe Ha BHICOKUX U CBEPXBBICO-
KHX YacToTax sJekTpuueckoro Toka (ot 1000 I'm mo 1000 xI'11), cooTBEeTCTBEHHO, IS X
paboThl TpeOyIOTCS crienraibHbIe YCTPOUCTBA — MPeoOpa3oBaTeN TOKA.

B 3agauax, cBsI3aHHBIX C OTOIUIEHUEM, TAKUE YACTOThI HE HYXHbI, IOCKOJIbKY HET He-
00XOAMMOCTH pa3orpeBaTh METAII 10 COTEeH rpaaycos mo Llenbcuto. Temmeparypa Terio-
HOCUTENIS B CUCTEME OTOIUIEHHs peniko Koraa npessimaeT 90 °C. IToaToMy 111 npUMEHEHUs
B KaueCTBE OTOMUTENILHBIX MPUOOPOB UCIIOIB3YIOTCS UHIYKIIMOHHBIE BOJIOHAIPEBATENH, pa-
OoTarolMe Ha IPOMBIIIUICHHOM YyacToTe ToKa, kotopas coctasisier 50 ', Takas pasHoBH-
HOCTb MHAYKIIMOHHBIX HArpeBaTeJIel U HA3bIBAECTCS MHIAYKIMOHHBIMHU KOTJIaMHU.

NuayKknuoHHBIH KOTeN (HarpeBatelns) (puc. 1) cOCTOUT U3 MEPBUYHON OOMOTKH, KO-
TOpas MpeACTaBIseT cCO00M KaTyUIKy MHIYKTUBHOCTH, HaJIETYI0 Ha (peppOMarHUTHBIN cep-
JEYHUK, U BTOPUIHONH OOMOTKH, KOTOpPAs U SBISETCS HATPEBAEMBIM TETNIOOOMEHHUKOM.

[Tocne nmoakiroUeHNss HHIYKIMOHHOTO KOTJa K 3JIEKTPOCETH ¢ MPOMBIIUICHHON Yac-
toToi 50 I'l B NEPBUYHOM KOHTYpE BCJIEJICTBUE ABM)KEHMS TOKA 10 IPOBOAAM KaTYLIKU
BO3HHMKAET JJICKTPOMArHUTHOE MMoJje. TermiooOMEeHHUK, KOTOPBIM HAXOIUTCS O] BO3ICH-
CTBUEM 3TOT0 MAarHUTHOTO MOJIsA, pa3orpeBaercsa. Ero HarpeB mpoucXoJuT 3a CUET TOro,
YTO 3JIEKTPOMArHUTHOE I0JIe BO30YXAAaeT B MeTallIe BUXPEBbIE TOKH, HA3bIBAEMbIE TAK)KE
Tokamu DyKO MM NPOCTO UHAYKIIMOHHBIMUA TOKAMH.

Takol cmmocod HarpeBa MOKHO Ha3BaTh KOCBEHHBIM, Tak Kak B oriaumdue oT TOHoB
WM 3JEKTPOJIOB B TAKOM HarpeBaTesie HET HEMOCPEACTBEHHOTO KOHTAKTa TOKOIPOBOJS-
IIMX YacTeH M HarpeBaeMou cpejibl. ITO MPUYMHA TOTO, YTO MHIYKIIMOHHBINA KOTEN SIBJIA-
€TCsl caMbIM 0OE30ITaCHBIM CPEU BCEX TUIIOB JIEKTPOHArPEBaTeNeHi MO CTENCHH 3aIUThI OT
MOPAKEHHUS IJEKTPUUECKUM TOKOM.

NHayKUIMOHHBIE TEXHOJIOTUH MO3BOJIAIOT MOJIYYUTh CIAEAYIOIINE TEXHUYECKHE XapaK-
TEPUCTUKH, MHOTHE U3 KOTOPBIX SIBJISIOTCS YHUKAIbHBIMMU:

— o0pa3oBaHKe HAKHUITH MMPAKTUYECKH CBEICHO K HYJIIO;

— KOTJIBI SIBJISIFOTCSI OAHUMHU U3 HanboJiee S)KOHOMUYHBIX;
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— B Ipoliecce dKcrtyarauuu ctadbuinbHo coxpansiercs KIIJI (Ha ypoBae 99 %);

—4acToTa TOKa, UCIOJIb3yeMasl B paboTe KOTJIOB IaHHOTO THIIA, UMEET BHICOKHUI KO-
3¢ (PULHEHT MOIIHOCTH, YTO SBJSETCS OJAHUM M3 OCHOBHBIX MPEUMYIIECTB (3TO MO3BOJISET
CHU3UTH 3KCIUTyaTallMOHHBIE 3aTpaThl mpuMepHO Ha 30 %);

— TaKue 3JIEKTPUYECKHUE HAarpeBaTeld MMEIOT BBICOKYIO CTENEHb MOXKApHOM U dJeK-
TPUIECKOM 0€30MacHOCTH;

— TIOJTHOCTBIO OTCYTCTBYIOT BBICOKOHATPY>KEHHBIE E€TaJIM, YCTPOUCTBA, TBUKYIIUECS
3JIEMEHTHI;

— UCTIOJb3yeMbIe JIsl 000TpeBa 3JaHUi KOTIIbI JAaHHOTO TUIA UMEIOT MPOJOIIKUTEIb-
HBII CpoK cyk0bI (Oonee 30 ner);

— OHH MOTYT OBITh OECIIPENSITCTBEHHO COEAUHEHBI C IPYTUMH CUCTEMAaMHU OTOIUICHHS;

— paboTalT UHAYKIIMOHHBIE HarpeBaTeIN MPAKTUYECKU OECITYMHO;

— I yCTaHOBKHU KOTJIa JAHHOTO TUIMA He TpeOyeTcs CrelualbHOe TTOMEIICHHE;

— HEe UMEIOT JIeTallell U YCTPONCTB, MOABEP>KEHHBIX TEXHOJIOTUYECKOMY U3HOCY;

— MHAYKIUOHHBIA HAarpeB MOMYCKaeT HCIOJb30BaHHE B KAayeCTBE TEIJIOHOCHTENEH
CaMBbIX Pa3HBIX XHUJIKOCTEH — aHTU(PU3, MaClo, BOJAA, IPUYEM ITHU KUIAKOCTH MEpe]] Mpu-
MEHEHHEM He TPeOyIOT MpeBaPUTEIbHON MOATOTOBKH;

— B TIEPUO/IbI MEKCE30HbS U B TEUEHUE OTOMUTEIHFHOTO CE30HA UHAYKIIMOHHBIE KOTJIbI
HE TpeOYIOT MPOBEICHUS CIEIMATBHBIX MPOPUIAKTHUECKUX padoT;

— SIBJISIFOTCS TIOJTHOCTHIO aBTOHOMHBIMU;

— I YCTAaHOBKH U 0OCIY’>KMBaHUS KOTJIOB TAaKOTO TUIA HE TPEOYIOTCS CIIEUATHCThI
BBICOKOH KBamu(UKAILINK;

— KOTJIbI, B KOTOPBIX MPUMEHSETCS WHIYKIIMOHHBIN HarpeB, MOTYT OBITh C BBICOKOI
3¢ (HEKTUBHOCTHIO UCTIONB30BAHBI B PA3JIMYHBIX OTPACIISIX TIPOU3BOCTBA.

Puc. 1. 300paxeHnss HHAYKIMOHHOTO KOTJIa!
1 — karymika; 2 — TeII000MEHHUK; 3 — KJIeMMHasi KOpoOKa;
4 — mkad ynpaBieHus; 5 — BXOIHOH aTpy0o0K; 6 — BBIXOJHOH maTpyOoK

Takue KOTJIBI ISl OTOIUICHHS JI0Ma HAa CETOJHSIIHUNA J1eHb OBIBAIOT JBYX BHJIOB:
SAV u BUH. Kaxxnplii 13 HUX UMEET CBOM OCOOEHHOCTH.

SAV. Ha uHIyKTOp B TaKMX arperarax MocTyIaeT 3JIEKTPUUecTBO ¢ yactoTor B 50 I'm.
BTropu4HOo#t 0OMOTKO# BBICTYIIAET 3aMKHYTasi TpyOa, BHYyTpH KOTOPOH HAXOJUTCS TETIIOHOCH-
tenb. [locnennss Takke SBISETCS TEIUIOOOMEHHHKOM, B KOTOPOM M OCYIIECTBISIETCS 00OT-
PEB KHUIKOCTU IJIsi CUCTEMBbI OTOIIeHus. [Ipoliecc MHAYKIMM MO3BOJISET OBICTPO MOBBICUTD
TeMIIepaTypy JaOupuHTa TpyO, YTO 3HAUUTENIFHO YBEIMUMBAET MPOU3BOIUTEIBHOCTh arpera-
ta. Takue ycTpoiicTBa nogkiovaroT K cetsiMm 220 u 380 B — Bce 3aBUCUT OT MOIIIHOCTH.
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Koten takoro Buna B 2,5 kBt ciocoGen Boiiensath sueprun Ha 2100 kxan/4, 4to gaet
BO3MOKHOCTB KOM(OPTHO OTAIITHBATH MOMEIIEHHE IIOMAIbi0 10 30 M.

BUH. Onexrpokotisl BUH mnu BUXpeBble HHIYKIMOHHBIE OTINYAKOTCS OT Ipeauie-
CTBEHHUKOB TE€M, YTO TOCTYIAIOMIAN Ha MIEPBUYHYI0 OOMOTKY TOK CHa4aJsla IPOXOIUT TIpe-
oOpa3oBaTelib. DTOT MPOLECC MO3BOJSET CAETIaTh €ro BHICOKOYACTOTHBIM. 3a CUET TaKoro
MeXaHU3Ma yJaeTcs JOOUTHCS MOBBIIICHUS OOIIETO HANPSHKEHUS AIEKTPOMArHUTHOTO T10-
751, @ 3TO, B CBOIO OUEPE/Ib, TO3BOJISIET YCUIUTh BO3HUKAIOIINE BUXPEBBIE TOKU.

Kopryc 1 BHyTpeHHSS 4acTh arperarta CO3JaloTCsl CIIENUANIBHO U3 (heppOMarHUTHOTO
cruiaBa. B pesynbTare omnpenesneHHbIX MPOLIECCOB BO3HUKAET CUJIbHBIM HarpeB. B cBs3u
C 3TUM TEIUIOOOMEHHUKOM B KOTJIE BBICTYIIA€T HE TOJbKO KOHCTPYKLMS U3 TpyO, HO U OT-
JieNIbHbIe KOMIIOHEHTHI KOpITyca.

[TomoGHBIe arperatsl ¢ MOITHOCTHIO B 3 KBT BhIgenstoT 1o 2500 kkan/4. ITO 1mMo3Bo-
JISET OTAMUIMBATH MOMEIICHH)S, MIIOMIAh KOTOPBIX H0XOAUT 10 40 M°. Uarre Bcero Takue
YCTaHOBKH NPOJIAIOTCS B KOMIUIEKTE C aBTOMAaTUKOW, KpaHAMH U HACOCOM.

Kak BuaHO, KOTJIBI, pab0Ta KOTOPHIX OCHOBAaHA HA TaKOM SBJICHHHM, KaK 3JEKTpoMar-
HUTHasl UHOYKIUS, 00JIajaloT BCEMH NMPEUMYIIECTBAMHU JIPYTUX AJIEKTPUUYECKUX YCTAHO-
BOK. Kpome Toro, oHu Taxxke UMEIOT U JONOJHUTEIbHbIE. ECIN NpaBUIbHO MOAKIIOYUTD
U HaCTPOUTh CUCTEMY, OHA CMOXET CIKOHOMUTH 110 30 % 3HEproHocUTeNs 0 CPABHEHUIO
¢ temu xe TOHoBbIMU.



