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MNpeaAHa3sHaA4YCHO IJId 060rpeBaH1/1;1 JKUJIBIX 3ﬂaHHﬁ, 3aropoJHbIX JOMOB, KOTTeI[)KeIZ, MMPOU3BOACTBECHHBIX
MIOMEIIEHUH U IPyTUX 00BEKTOB. DIEKTPUUECKas TEIUIOBAs MMaHEIh COAEPKHUT KOPITYC, BHYTPH KOTOPOTO
pa3MeleHsl M30MSIHOHHBI Marephail M 3Wr3aroo0pa3HO HarpeBaTeNbHBIH SJIEMEHT, COCIMHEHHBIN
C THTAIOIIUM DJIEKTPHUECKUM MpoBonoM. OTiuuuTenbHble npu3Haku (¢ur. 1): KOpmyc BBINONHEH B
BUZE Hecymero kapkaca (1), kK HH3y KOTOPOTO MpHKpeIuleH OJok yrpasieHus (§), a CHapyXd ¢ HEM
COE/IMHEHBI CheMHBIE Kepamuueckue nanend (3), oOpasyromye BHYTpH BMECTe ¢ OOKOBBIMH CTCHKaMH
Hecymiero kapkaca (1) eMKOCTb, B KOTOPYIO 3aChIllaH CyXOW CBHIMY4Mid TETNIOHOCUTENh (4), UMEIOIINNA B
HIDKHEH 9acTH TBEPBI OJOKUPYIOMIHH cIoH (6) U3 BUIOM3MEHEHHOTO CYXOTO CHIITY4ero TETIOHOCHTEIS
(4), a B BepxHEH 4YacTW - 3AIMUTHBIA YCAJOYHBIH CIOH (5) M3 BHIAOM3MEHEHHOTO CYXOTO CHIITYYero
TerioHocuTens (4), mpuueM B CpellHEM CJIO€ U3 CYyXOro CBHIMY4Yero TemIoHOocuTens (4) pasMelieH
HarpeBaTeNIbHBIA 3JeMEHT (2) M3 YIIEPOANCTHIX BOJOKOH B TEPMOCTOHKOH 00O0JIOYKE, 3aKpETUICHHBIH
Ha Jnepkaressix (9), KOTOpble NMPHKpEIyIeHsl K BHYTpPEHHEH yacTH Hecymiero kapkaca (1), BepxHsis
9acTh KOTOPOTO SIBISETCA KPBILIIKON €MKOCTH C CyXHMM CBITyYUM TEIUIOHOCUTeNneM (4) M 3aluTHBIM
ycanogabM cioeM (5). Crmoco0 HM3rOTOBICHHS SIEKTPHUYSCKON TEIJIOBOM IaHENH TPEACTABICH Ha
O10Kk-cxemMe (cM. ¢ur. 3 B OIMCAHUM): MOCIEAOBATEILHO OCYIIECTBISIOT ONEPAIMU: MPEABAPUTEIHHO
M3TOTABIIMBAIOT HECYILUI KapKac M AepiKaTeslll HarpeBaTeJbHOIO JIEMEHTa B HECYIIEM KapKace, 3aTeM
OCYIIECTBIIAIOT yCTAHOBKY HarpeBaTeIbHOIO JJIEMEHTA B HECYIIEM KapKace M IMOATOTOBKY HECYILEro
Kapkaca JJIsl YCTaHOBKM KepaMHUYECKHX IaHeJel, MOCiIe Yero COEAMHSIOT KepaMHUYEeCKHe IaHEIH C
HECYIMM KapKacoM C JIBYyX CTOPOH, B PE3yJIbTaTe Yero Moxy4yaeTcsi eMKOCTh, KOTOPYIO JlaJiee 3alONHSIOT
CYyXHUM CBIIYYNM TEIIOHOCHTENIEM, a IOTOM BKIIIOYAlOT HAarpeBaTeNIbHBIA 3JIEMEHT M (OpMHPYIOT
3aIIUTHBIA YCaJOYHBINA CIIOH, 3aTeM INPOM3BOMIAT M3TOTOBJICHHE ONIOKHUPYIOLIETO CIIOS M 3CTETHUECKOE
oopmieHne BHEIIHEro BUIA M3JEIHS W 3aBEPILAIOT NPOLECC MOAKIIOYEHUEM OJIOKa YHpaBJeHUS U
YCTaHOBJICHHEM B 3KCIUTyaTaIlHOHHOE MOJIOXKEHHE.
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Bﬂempﬂqecmaﬂ TEIVIOBas DaHeJb H CIoCco0 ee H3roTOBJICHHA

N3o0peTeHne  OTHOCHTCS K  3JIEKTPOTGXHMKE, B  YACTHOCTH, K -
DIIEKTPOHArpeBaTeNaM, W IIpeJHAa3HAYeHO JUIi 06OrpeBa JKHIBIX  3/aHHl,
3aropoJHBIX IOMOB, IIPOU3BOACTBEHHBIX IOMEIIEHUH B APYTHUX OOBEKTOB.

M3BecteH KBapleBhll 3NeKTpooGOrpeBareNs, NPEACTABIMIONMEA  coboi
MOHOJIUTHBIA KOPITYC M3 M3ONISALMOHHOTO MAaTepuana, COAEPXKALIETo KBapLIEBBIH
HNeCOK, IIAMOTHYIO TIHMHY H IEMEHT B paBHBIX JAONAX, OOpaMiIeHHEIH
METAUINYECKOH  paMKoii. BHyTpM  MOHONHMTHOTO  KOpImyca  pa3MemieH
HarpeBaTeNbHBIM 3IEMEHT, MNOACOSAMHEHHBIH K NHTaomeMy mposoay. Ha
JIMIEBOH IIOBEPXHOCTH MOHOJIATHOIO KODITyCa PAcIONOXKeH CII0H TepMOCTOMKOTo
JlaKka, Ha KOTOPOM PpaclolIoXeH CJIOH HaTypalbHOro IPUPOTHOIO MaTepuala,
COCTOSALIMNA K3 KpPOIWIKH C pazMepoM dpakuuii or 0,1 mo 10 mMm. Ha cnoe
HaTypaibHOI'O IIPUPOJHOIO MaTepHala paclmoloXeH €Ile OAMH  CJIoH
TepMOCTOHKOro Jaka. Kpomrka HaTypagbHOrO MPHUPOJHOrO MATEPHANA MOXKET
ObITH BHIIOJIHEHA W3 MPamopa, WIM KBaplla, WM IpaHHTA. [IpeInouTHTeNbHbI
pasmep ¢pakuuii cnos 3 cocrasnser ot 0,1 10 3 MM.

Crmocob  ¥3roToBNeHMS KBApLEBOTO  3JIEKTpoOOOrpeBarels BKIIOYAET
BBITIOJIHEHHME cleRylomux onepauuii: Ha pabodem crosme ycramasnusaercs
Metanudeckas paMka. K paMke NpHCOeOUHSIOTCA NPOBON M BHIKA. Pamka
IPOBOJOM H BMIKOH 3amojiHseTcs Ha 50 % H30NAIMOHHBEIM MAaTepHalIoM,
COZIEPIKALMM KBapIEBHIH IECOK, MaMOTHYIO [NIMHY W IEMEHT B PaBHEIX JOMAX. B
H30JISIMOHHBIH MaTepUal MOXET ObITh J00aBNeH BCICHHBATEND ISl JTydIIero
yIaleHus Iy3bIpbKOB BO3/yxa. Uepe3 aBa 9aca ITOC/I€ TOTO, KaK H3OISAHHOHHEILH
MaTepuall HAYMHAET 3aCThIBaTh, BHYTPEL KOPIIyCa 3aKiaJbiBaeTCsl HarpeBaTeIbHEIH
aneMeHT. llocie 4Yero W3OMSLUOHHBIM MATEPHAIOM 3alONHAIOT Bech O0BEM
KOpIIyca 0 YPOBHS BBICOTH PaMKH M YILIOTHIOT IOcpeAcTBOM BuOpamun. ITocne
BBICBIXaHMS M3OJMIIIHOHHOINO MaTepHala Ha JHMUEBYI0 CTOPOHY KBapLEBOIO
oforpeBaTesisi HaHOCAT CIOM  TépMocToiikoro maka. Ilocine HaHeceHus
TePMOCTOMKOrO JIaKa, He JIOXHJAiACh €ro BBICHIXAHHS, JHMIEBAd IOBEPXHOCTh
KBapLieBOIo oborpeBaTens 3achimacrcs CIOEM KPOIIKH U3 TPHPOAHOTO
maTepuana. Kpoinka Moxer ObITh MeNKOH M KpynHO# Gpakudd; KpalueHoH H
HEKpallleHOH; 13 PasIMYHbIX NPUPOAHBIX MATEPHANIOB: KBapLa, UM MpaMopa, Wik
rpanuta. [locie HaHeceHMs CIosd KpONIKM Ha JIHLUEBYIO IIOBEPXHOCTH
3IEKTPOOOOrpeBaTesl HAHOCAT CIIOM TEPMOCTOMKOro naka. [Tocie MOAKMIOYEHHS
3NeKTpooGOrpeBaTeslsl K 9SNeKTPOCETH HATPEBAaTeNbHEIN 3MEMEeHT HarpeBaercs,
HarpeBaeT MOHOJMTHEIN KOPIyC ¥ TEIUIO BHIAENAeTCS B  OKpYKalollee
IPOCTPAHCTBO. /I MOBBIMIEHH TETUIOM3OJIALIMK 3aHEH CTEHKU B COCTaBe



MaTepHajia MOXeT OBITh MCIIONB30BaHO OUTOE CTekNo, cTeknocdepa. Takxke cnoi
MOXET  COAEp)KaTh  YacTHIBl  KHAKOIO  CTEKIa,  CBETOOTPaXKAIOLIHE
(docdopuumpyromme) uacTHIBL —bBiarogaps  CONEPXaHHIO — pPa3HOLBETHBIX
¢pakimil KBaplLeBBIH 3MeKTPOOGOrpeBaTeNs MOXET OBITh BHIIONHEH B OO0
IBETOBO#H ramme. MOHONMTHEI KOPITYC KBApLEBOTO 3JIEKTPOOGOrPEBaTENs MOXKET
OBITH 3aKpemyieH ¢ NOMOLIBIO KPOHINTEWHOB BEPTHKANBHO HA CTeHE U0
YCTaHOBNEH Ha CTAllUOHapHBIE IOACTaBKH. JIns MOOMIBHOCTH KBaplIEBBIil
3EKTPOOOOrpeBaTelb MOXET OBITh YCTAHOBIEH Ha KONecHKH. Takke HMeeTcs
BO3MOXHOCTb H3rOTOBJICHUA H  MOHTaZ)Xa  YIJIOBOTQ KBapLIEBOT'O
snexTpooborpepatess [1].

Henocratkom ananora sBisieTcs T0, YTO KOPITYC BHINOMHEH MOHONUTHEIM H3
H30JIALIHOHHOIO MaTepHaJia M He NOAAeTCAd PEMOHTY, a CIIoco6 He TEXHONOTHYeH
¥ Bpe/IeH U3-3a IPUMEHEHHS JIaKOB.

Haubonee 6nu3kuM aHasoroM, BHIODaHHBIM B K&4e€CTBE IPOTOTHIIA,
ABIICTCA JNEKTPOHArpeBaTeNb, COACPXKALIMIA MOHONUTHBIA MPAMOYTOJBHEIHR
KOpIyC M3 M3OJALMOHHOTO MatepHana. I1Io TOPLOBBIM I[IOBEPXHOCTAM KOPIYC
obpamiieH MeTaITHYeCKO# paMKkoil. BHYTpH Kopmyca, H3TOTOBIEHHOTO H3 CMECH
OYMIICHHOr0 KBApLEBOrO IMI€CKa, YIVICBOJIOKHA, KajlbLUA TTOPOLIKOBUIHOIO H
TUIICA, CKPEIJIEHHBIX GENBIM LIEMEHTHBIM PacTBOPOM pasMeLIeH 3MUr3aroobpasHo
HAarpeBaTe/bHbIA  JIIEMEHT M3 HHUXPOMOBOII TPOBOJOKM M  IHTAIOL[HI
3MEKTPUYECKUH TpoBoA. Cnocod U3roTOBIEHH KBapLIEBOro 31eKTpooGorpesares
BKIIOYaeT BHIIONHEHHE cleAylolmx onepanuid: Ha pabouyeM crone
yCTaHaBIMBAETCA MNNalMs aJlOMHHHEBas MNpsAMOYToJbHas paMKa TaBpOBOIo
npo¢uns, B ONHOH M3 CTOPOH KOTOPOHM TNpeaBapUTENbHO 3ajellaHa
H30JMpYIOIas BTYJAKA C 3aKPEMIEHHBIM KOHIIOM IIMTAIOMEr0 TPEXXKHIBHOTO
npoBoAa. OnHa M3 JKHJI NPOBOAA NpPHKNENaHa K paMKe W3HYTpu. B6musu
JUIMHHBIX CTOPOH paMKHM BE€PTHKAJILHO YCTAHABIHMBAIOT HeoOXOoauMoe
KOJTHYECTBO CTEPXKHEH [/ HATATHBAHHS HArpeBaTeILHOIO 3JIEMEHTA. 3aTeM
o6pa3oBaHHBI#i 00BEM 3alONHAIOT T'OTOBOM HM30JMpYyIOIIEH cMechio 10 1,5 cM
MOJIKK TaBPOBOro NMpoduiIs ¥ YIVIOTHAKOT €ro NocpeACTBOM BHGpatopa. [Tocne
3TOr0  HATATMBAlOT  HHUXPOMOBYI0  IPOBOJOKY  3WMI3aroo0pasHo  Ha
YCTaHOBJEHHBIE CTECPXKHH, KOHIBI IPOBOJIOKH JXKECTKO COENUHSIOT C JBYMS
KHJIaMH TIMTaolero nposoda. Jlajdee 3amoJHAIOT TOTOBOH H30JHPYIOLIEH
CMECBI0O BeCh OOBEM O YPOBHA BBICOTHI ITOJIKM TaBpa M CHOBA IOABEPraioT
BUOpalMK 1M YIJIOTHEHHs 3acThBaiomeld cMecH. [lo Mepe 3arBepiaeBaHus
CMeCH yOMpalOT CTEpXHHM M NPOJOKAIOT YIUIOTHATH 3allOIHEHHBIH 06BheM. o
XEIlaHHI0 TOJIB30BaTeNed B  H3O/MIUOHHBIH MaTepuan MOTYT ObITh
JOTMOJMHHTEIBHO BBEACHBl JICKAPCTBEHHBIE M apoMaTH4YecKHe Jo0aBKH,
HaIIpUMEp, Ha OCHOBE MAacCia KEJPOBBIX OPEXOB, UTO JONOTHUTEIBEHO O0ECIIEUHT
BakTepULHAHBIH addext B IIOMEIIICHHH, rae UCHONB3YETCs
3JIeKTpoHarpesartesb. Ilocie NOAKIIOYEHHS SNEKTPOHArPEBATENS K DIEKTPOCETH
HUXpOMOBasi IPOBOJIOKA HArpeBacTCs, HArpeBaeTcs H30JUpYIOIas CMeCh,
KOTOpOM 3alolHeH Bech 06beM, H BblOensercd TeIUIo B OKpYXalllee
IpPOCTPAHCTBO C HarpeBaTe/IbHBIX MOBEPXHOCTEH ycTpoiicTBa [2].



HexocratkoM mporotuma sBUs€Tcs TO, YTO KOPNYC  BBIIONHEH
MOHONUTHBIM, H3-32 4Y€ro He NOANACTCA DPEMOHTY, H3ONAIMOHHBIA MaTepHan
CIOXKHOrO COCTaBa CHWXAeT TEeIUIooTAa4y, a chmoco0 He MNpuromeH s
H3rOTOBJICHHS! MHOTOCIOHHBIX, PEMOHTONPHIONHBIX 3JEKTPHYECKHX TEILIOBBIX
MaHeJe.

C yuerom 0606IeHMS W BEIIENEHUS POMOBBIX CYIIECTBEHHBIX [IPH3HAKOB
IIPOTOTAII MOXHO TNPEACTABUTH KaK 3JIEKTPHYECKas TemIoBas IaHeb,
conepxarnas KopIyc, BHyTPH KOTOPOTO pasMeIleHb! H3OALHOHHBIN MaTepuan 1
3Ur3arco0pasHO  HarpeBaTeNbHBI  BIE€MEHT, COEAMHEHHLIH C [HTAIOLIMM
3NIEKTPUYECKUM [IPOBOZIOM,

3anadeii 3a4BISEMOro TEXHHYECKOrO PELIeHHs ABISETCS pa3paGoTKa HOBOH
0DeClieYnBarOIIel PEMOHT 3IIEKTPUYECKON TETIOBOM MAaHENd C MOBLIIEHHOMN
TEIUIOOTAAu€eH AN o6orpeBa NOMELEHHH 1 criocoba ee H3rOTORIICHHUS.

IlocTaBneHHas TexHu4ecKas 3ajada PELIAETCA TEM, YTO INEeKTPHUEcKas
TEIUIOBAas IIaHENIb, COJEPXKHUT KOpIyC, BHYTPH KOTOpPOI0 pasMelleHEl
M3OJILMOHHBIH ~ MaTepHaln M 3MI3aroo0pa3HO HarpeBaTelbHBIH  3lEMEHT,
COSIMHEHHBIH C MHTAIOIIMM 3JIEKTPHYECKHM IPOBOAOM. OTIIHUHTEILHEIE
NpHU3HAKy CICAYIOLIME: KOPIYC BBINOJHEH B BHJE HECYILEro Kapkaca l, K HH3y
KOTOPOTO NpPHUKpeIvieH OJIOK ympaBicHHs 8, a CHapyXM C HHM COeIHHEHEI
CbeMHBIE KepaMHYeCKue MaHend 3, oOpasylolliie BHYTPH BMECTE ¢ OOKOBBIMH
CTEeHKaMH HECYIIero Kapkaca | eMKoCThb, B KOTODYIO 3achlllaH CyXO# ChITydMit
TEMIOHOCUTEND 4, MMEIOIUit B HIDKHEN Y4acTH TBEPABIHA OMOKUpPYIOUIHH cloit 6 U3
BHJIOM3MEHCHHOTO CYXOrO CHIIIy4ero TEIUNIOHOCUTENs 4, a B BEpXHEH YacTu -
3ALUMTHBIH  YCANOYHBIA CHOH 5 M3 BHAOM3MEHEHHOTO CYXOTO CBIIIY4Yero
TEIUIOHOCHTENA 4, IPHYEM B CPEHEM CII0e H3 CYXOro CHITYYero TEIUIOHOCHTENS 4
pasMelleH HarpeBaTEeNbHBEIH 3JEMEHT 2 U3 YIJEPOAMCTEIX BOJOKOH B
TEPMOCTOHKOH  OBONOYKE, 3aKpemeHHBIH Ha Jepxarenax 9, KOTOpEHIe
NPUKPETLICHB] K BHYTPEHHEH YacTH HECYIEro Kapkaca 1, BepXHSs 4acTh KOTOPOTo
SIBIAETCA KPBILIKOH €MKOCTH ¢ CyXHM CBITYYHM TEIUIOHOCHTENEM 4 M 3alllUTHBIM
yCa/JI04YHBIM CIIOEM 5.

3asBieHHOE TEXHHYECKOE pellleHHe 00eCreyHBaeT PEMOHT 3NEeKTPHIECKOl
TETUIOBOH TAHEJM 3a CYET TOTO, YTO HeCylIHii Kapkac 1 COeMHEeH cO CheMHBIMH
KepaMH4YeCKUMH NaHe sMH 3. [IpH Beixode U3 cTpos, HanpuMep, HarpeBaTEILHOTO
JNIEMEHTa 2 OTCOEAUHSETCd OJHA M3 KepaMHYeCKHX MaHeled 3, BpPEMEHHO
YIOANAIOTCA CYXOH CBINMy4YHH TENJIOHOCHTENb 4 M 3aUIMTHBIA YCaIOYHBIH CJIOH 5.
OcymecTBAAETCA 3aMeHa HarpeBaTeNbHOro JJIeMEHTa 2, ero NojcoeNdHeHHe K
YCTPOHCTBY MOAKMIOYEHUst K ceTd 10, 3aceilka BpEMEHHO YAaleHHBIX
KOMIIOHEHTOB H IPHCOCOHHCHHE K HECymieMy KapKacy | cHATOl kepaMuuecKoi
nauenw 1. ' .

Texnnueckuit pesynbraT H300peTeHHs - TMOBBIIICHHE TEMNOOTAAYH OT
3JIEKTPUYECKOH TEIUIOBOH NAHEIH K OKpPYXXaIoIIeMy BO3IYyXY AOCTHrAETCA 3a CUET
BCEX OTIMYHTENBHBIX NPH3HAKOB, IIPHUBEACHHBEIX B (QopMmylie uzobpereHms. A
HMEHHO: TeIJIO OT HAarpeBaTelBHOIO 3JeMEHTa 2 W3 YIJIEPOJAWCTHIX BOJIOKOH B
TEPMOCTOHKOH 00ON0YKe, 3aKpelmIeHHOro Ha Jepkarelsix 9, KOoTopele
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NPHKPEIUIEHBI K BHYTPEHHEH 4YacTH HeCyIlero xapkaca 1 mepenaeTcs CyXoMy
CBIIIy4YeMY TEIJIOHOCUTEIIIO 4, KepaMHYECKMM IaHENAM 3, 3allUTHOMY
yCaJ04HOMY CIOK 5 M3 BHAOH3MCHEHHOTO CYXOrO CHIMYYero TETUIOHOCHTENS 4,
TBEPAOMY OJIOKHpYIOLIEMY 00 6 M3 BHAOH3MEHEHHOI'O CYXOrO CHIIIyd4ero
TemnoHocuTens 4, Hecymemy xopnycy 1. [Ipudem, 3amuTHEI ycagouHeli cio 5
¥ ONoKUpyIomMi Clod 6 BBIMOJHEHB! M3 BHAOM3MEHEHHOTO CYXOro CHITYYero
TEIUTOHOCHUTENISE 4, 9TO MMOBBIIAET TEIUIOOTAAYY SJIEKTPHYECKOH TEILIOBOM MaHeH
U JOCTHXeHHIO Temuepatyp 1o 150 °C. HM3omauuoHHbIi MaTepHall B 3aBJI€HHOM
TeXHH4YECKOM PELICHHH (KBAapLeBblil NECOK) OMHOPOJAEH B OTJIHYHE OT MPOTOTHIIA,
B HEM HET YIJICBOJIOKHA, KajbliMsl IMOPOLIKOBHAHOTO W TIHIICA, CKPEILTEHHBIX
OellbIM IIEMEHTHBIM PacTBOPOM, MIOHIKAIOIUX TEIUIOOTAAYY.

ITocraBneHHas TexHudeckas 3afada pellleHa TAKXKE H 10 pa3paboTke
«Cmocoba  M3roTOBNEHMs  JIEKTPUYECKOH TEIUIOBOM  MAHENW», KOTOPBIH
3aKII0YAeTCs B IMMOCJHCAOBATEIEHOM TMIPOBEACHUH ONEpalliii: NpeIBapHTEIBHO
H3roTaRIMBAXOT HECYIMH KapKac W JepXaTelld HarpeBaTelbHOTO 3JIeMEHTa B
HECYILEM KapKace, 3aTe€M OCYILECTBIMIOT YCTAHOBKY HarpeBaTelbHOTO 3JIEMEHTA B
HECYIIEM KapKace H TMIOATOTOBKY HECYLIEro KapKaca /i YCTaHOBKH
KepaMHM4YeCKHX IIaHeNled, IOClie 4Yero COeNUHSAIOT KepaMHYeCKHe IMaHeTH ¢
HEeCYIIMM KapKacOM C IBYX CTOpPOH, B DE3yJbTaTe€ 4YEero MOJy4aeTcs €MKOCTh,
KOTOpPYIO Jajiee 3aloiHAT CYXUM ChIIYYHM TEMJIOHOCHTENEeM, a IOTOM
BKITIOYAIOT HarpeBaTeNbHbIH eMeHT U (GOPMHUPYIOT 3AlMTHEINA YCaJ09HBIH CI0M,
3aTeM [POHU3BOAAT H3TOTOBIEHHE OJIOKHPYIOINEro CJIOS M 3CTETHYECKOe
oopMIIEHHE BHENIHEro BHJa M3JENHs U 3aBEpIIAlOT MPOLECC MOAKIIOUSHHEM
OJ0Ka ynpaBJIeHUs U YCTAHOBICHHEM B 3KCIUIYaTAlHOHHOE IOJIOKEHHE.

Texnuueckoe pemieHHe M0 H300pPETEHHIO CXEMATHYECKH II0Ka3aHO Ha
¢urypax. @ur. 1 - oOummid BUA 3MEKTpUYECKOH TerutoBoi naHenw. Pwr, 2 -
MONEPEYHOE CEYEHHE DJIEKTPHYECKOH TEIIOBOH IaHenu. Our. 3 — onepauuu
H3rOTOBJICHUS JJIGKTPHYECKOH TeIUIOBOH maHenu B Buje 010K - cxeMbl. Ha
¢urypax no3unusMu obosHadeHbl: | — HecymuMi Kapkac, 2 — HarpeBaTeJbHBIMH
3JIeMEHT, 3 — KepaMH4ecKas NaHelb, 4 — CyXOM CHIIYyYHMH TEIJIOHOCHTENb, 5 —
3aIIUTHBIA YCalOYHBIH CJIol, 6 — ONOKUPYIOLIMIA CI0H, 7 — 3CTETHYECKAs OTHENKA,
8 — Onok ynpasneHus, 9 — nepxarens, 10 — yCTpoHCTBO MOAKITFOYEHHS K CETH.

OnexTpuyeckas TemwioBas naHenb (¢ur.l, ¢ur.2) cocTOMT: K HeCcymeMy
Kapkacy | HW3HYyTpHM NPHMKPEIUIEHBl AepXkaTend 9, Ha KOTOPBIX CMOHTHpPOBaH
HarpeBaTeNbHBIH 3MEMEHT 2, COSIMHEHHBIH ¢ YCTPOHCTBOM IOAKIIOYEHHS K CETH
10. K HecyireMy kapkacy 1 cHapyXH ¢ OByX CTOpPOH IIOACOEIHUHEHBl ChEMHBIE
Kepamuuyeckue naHend 3, obpasywiue BMecTe ¢ OOKOBBIMU CTEHKaMU HECYLIEro
Kapkaca | eMKOCTb, KOTOpas 3aHoJIHEHa CYXUM CHITYYHM TEIUIOHOCHTENEM 4 U
€r0 BHJOM3MEHCHHAMH - CBHIIYYUM 3AIUTHBIM YCAJOYHBIA ClloeM 5 M TBEpABIM
Onokupytomem cioeM 6. Hinkuss yacTh Hecylero kapkaca 1 coenrHeHa ¢ 6110KoM
yOpaBlieHus 8, B KOTOPOM MOHTHPYETCS YCTPOHMCTBO NOAKIIOYEHHS K ceTH 10.
DnekTpUvecKas TeIJIOBas MaHelb MOHTHPYETCA B SKCILUTYaTalMOHHOE T0JIOKEHHE,
HalpHMep, YCTAHABJIHMBAeTCsA Ha HOXKKM (MO3HLMeH He NMOKa3aHo). DcTeTHYecKas
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OTAeNKa 7 MPOU3BOJUTCA MO KEJIaHHMIO 3aKa3dHKa W3 IFOOBIX MAaTEPHAIOB JTIOGOTO
I[BETA, PUCYHKa U (DAKTyphl.

JnekTpuyeckas TeioBas TaHeNb H3rOTABIMBAeTCs 10 CHOCOGY,
BKIIIOYAIOIIEMY BBITIONHEHHE CNEAYIOMMX onepauuii (¢our.3): mpeasapuTensHoO
H3TOTaBIHBAIOT HECYIIHWH KapKac H JEep)KaTeld HarpeBaTeIbHOTO 3JIEMEHTa B
HECYILIEM KapKace, 3aTeM OCYIIECTBIAIOT YCTaHOBKY HArpEBATEILHOTO 3IeMEHTA B
HeCylleM Kapkaceé M IIOArOTOBKY HeCyIero Kapkaca JUii yCTAHOBKH
KepaMH4YE€CKHX [aHENeH, IOCJe YEro COeAMHAIOT KEepaMHYECKHe MaHeNHd C
HECYIIMM KapKacoM C JBYX CTOPOH, B pe3yNbTATe€ 4YEro MONYyYaeTcs e€MKOCTb,
KOTOpYIO Jlajee 3alloJIHAIOT CyXHMM CHITYYHM TEIUIOHOCHTENEM, a IIOTOM
BKJIIOYAIOT HarpeBaTeNIbHBIN 3JIEMEHT H GOPMUPYIOT 3alMTHBIHM YCaqO4HbIH CIOiH,
3aTEM TMPOHM3BOJAT H3rOTOBIEHHE OJOKHPYIOUIErO CJIO0S M 3CTETHYEecKoe
obopMiicHHE BHENIHEr0 BHAA H3MENUS M 3aBEPLUAIOT MPOLECC MOAKTIOYEHHEM
0J10Ka ynpaB/jeHHs H YCTAHOBIEHHUEM B 3KCILTYaTALHOHHOE MOJIOKEHHE.

OneKTpUYecKas TeIioBas IaHens paboTaeT CIEAYIOIMM  obpa3oM:
YCTaHaBJIMBACTCA B 3KCTUTYaTallHOHHOE MOJIOKEHHUE, YCTPOHCTBOM ITOAKIIOYSHHS K
cerd 10 BKIIOYAeTCs B CeTh. 3aropaercs MHAMKATOp 9 (YCIOBHO He MOKA3aH),
IPOMCXOAUT HarpeB HarpeBaTeNbHOro anemeHrta 2. Teruo mepedaercs cyxomy
Chbily4yeMy TEIUIOHOCHTEN0 4, KOTOPHIM HarpeBaeT KepaMH4ecKde IaHend 3,
6rokupylomuii cmoit 6 W 3amMTHBIA cnod 5 W mecymmi kapkac 1. Temwro
nepenaeTcs  OKpYXalolleMy BO3AyXy. 3a Cc4eT pasHOCTH TeMIIeparyp
OKpYXKaroIIero BO3/yXa M 3JIEeKTpUYECKOH TeIUIOBOH IaHENH CO3JAeTcs TeIUIOBOM
Hallop M  HarpeBaeTCd OKpYXaloMHA Bo3ayX. OTIHYUTENBbHOH dYepToii
MEXTPHYECKOM TEIIOBOH NaHENH SBIAETCA TO, YTO B HEH MCMONB3yeTcs CyXoii
CBIMY4HH TEINIOHOCHUTENB, KOTOPEIH He CBA3aH XECTKO C KOHCTPYKIMEN TENJIOBOi
nagend. B pesynbrare 3TOro OTCYTCTBYeT BHYTpEHHEe HANpSHKEHHE MATEPHAJIOB,
Onarosapsi 4eMy MOMKHO HOBBICHTEH TeMIlEpaTypy KepaMHYecKHMX MaHeneit 3 Ges
OIIACHOCTH Pa3pyIIeHHs. JJIEKTPHUYeCcKas TEIIOBas MaHellb MOXeT HarpeBaThes J0
150°C, TemtoBoii Hanop MoxeT gocturats 130 °C . D10 3HaUUTENTHHO MPEBHIAET
TEIUIOBOM Hamop mMpoToTMNOB. Bceneactsue dero  TemnosdpexTHBHOCTH
3ajBJIEHHOW SJIEKTPUYECKOH TeINoBOH NaHeNM HAMHOTO BHILE 110 CPABHEHHIO C
HUMEIOLIUMUCS aHATIOTaMH,

3agBUTENIE H3MOTOBHI ONBITHO-TIPOMBIIUIEHHYH MAPTHIO 3JIEKTPHYECKHMX
TETUIOBLIX IIaHejled H MpOoBeJ NPOMBIMIIEHHbIE UCOBITAHUA CAEAYIOMHX THITOB
MoJjieNlell dNeKTpUYecKot TeIJIOBOM ITaHeNH:

Ne Haumenosanme Pa3mep, cM MoIIHOCTE, Temneparypa narpesa
/o HIxBxT - Bar/yac nosepxHoctH, °C

1 | Tum 52 50x25x3,5 250 90

2 | Tum 63A 60x30x4,0 350 110

3 | Tun 63b 60x30x3 350 110

4 |{Tum 72 75x25x%3 350 110

5 (Tunm 123 120x30x4 700 105

6 |Tun 126A 120x60x4 1100 90

7 | Tum 126b 120x60x4 - 1450 120




[Mpumep 1. IlpoBenu NPOMEINUIEHHBIE HCMBITAHAA 3IEKTPHYECKOMH
TermnoBoif manenu Tun 63A Ha paGorocnocoGuocts. Harpes anexrpuueckoi
TEIUIOBOM MaHeNIM MPOMCXoAun B TedeHMM 30 MHMHYT [0 pacyeTHoi
temnepatypsl 110 °C. B TedeHuu 7 nHel snekTpuueckas TeIUIOBas MAHENb
pabotana 6e3 cb6oeB. McnbITaHHs MOKa3alK ee BEICOKYIO paboTocnocoGHOCTD H
JOCTHXKEHHE TEXHHYECKOr0 pe3yibTaTa - NOBBIIIEHHE TEMJIOOTAAYH. TeroBoii
HaTop JJIEKTPUYECKOH TEIUIOBOH IIaHENHM IPEBhILIACT HANOp CTaHAAPTHBIX
HarpeBaTesbHBIX YCTpOHCTB Ha 20-30%. Y NpoTOTHMNOB TemioBOH Hamop B
npenenax 60-80 °C npu nortpebnenuu 380-400 Bat / wac. B anextpuueckoii
TEINOBOM I1aHeNH TeruioBoH Hamop cocrasmseT 90-100 °C npu notpednenuu 350-
380 Bat / uac.

IIpumep 2. IlpousBeaeHa mpoBepKa PEMOHTONPHUIOAHOCTH 3JEKTPHYECKOM
TeI1oBoM na”esu Tun 63b. PeMoHT: neMoHTax 6510Kka ynpaBieHHs 8, JEMOHTaX
KepaMHYecKOd naHenH 3, JeMOHTax Oyokupymoomero cios 6, u3BnedYeHHE
CYXOro ChIIy4ero TeIJIOHOCUTENS 6, THarHOCTHKA HarpeBaTENbHOIO dJIEMEHTa 2
¥ COEIHMHEHMs, YCTpaHEHHME HEHCIIPaBHOCTEH, Oblla OCYyIeCTBIEHa 3aMeHa
HarpeBaTenbHOro sieMeHTa 2. J[lanee ocymectsisiiack cHopka: MOHTax
KepaMHuYeCKOH @aHemM 3, 3achllika CyXOro CBINYYEro TEIUIOHOCHTENA 4,
BOCCTaHOBIIeHHE OI0KHpYlolero ciod 6, MOHTax 6i0Kka ynpasnenus 8.

Ha ocHoBe npeanaraemoii 3yeKTpHYeCKOH TEIIOBOH MaHeIH, BO3MOXKHO,
CO37aTh aBTOMATH3HPOBAHHYK) CHCTEMY OTOIUICHHA MIO00H CIOXHOCTH H UK
mo6oit 00nacTH NMpHUMEHEHHsI, KOTOpas B Mape ¢ TepMOpeJie Pa3IMYHOTO THIA
OyzmeT NoANep)XHUBATh 3aZlaHHYIO TEMIIepaTypy B IIOMENIEHHH, U IMOTPebIATH
MHHHMYM DJHepruM. Ka)kgas U3 3JeKTPUYECKUX TEIUIOBBIX I1aHeNed MOXKET
pabOTaTh KaK aBTOHOMHO, TaK H B Ilape ¢ JTI0OBIM KOJHYE€CTBOM TaKUX IaHENeH.
Ha ux ocHOBe BO3MOXHO CO3JaHHE aBTOHOMHOMN CHCTEMBI OTOILUIEHHS JOOBIX
noMmeineHnii. Huskas  cebecTOMMOCTH, NIPOCTOTAa  HM3TOTOBICHHA H
PEMOHTOIIPUTOTHOCTD Jaet HEOCIIOPHMEIE NpEeUMYILECTBA nepexn
AHANOrMYHBIMU U3NETHIMH. ‘

KoMIakTHOCTE 3JIEKTpPOHAarpeBaTens IO3BOJsAET IIHPOKO HCIONB30BaTh
€ro B PasNM4YHBIX BHJAX MOHTaXa - Ha NOJy, CTEHE, B aBTOMAaTH3MPOBAHHBIX
CHCTeMax OTOILIeHHsA. JIMIEBYIO 4acTh M3IEHs MOXHO H3rOTOBUTH B JIIOOOM
LIBETE UJIH PHCYHKE 000 GakTypsl, yIHTHIBAsK [IOXETaHUS 3aKa34HKa.

Wcrounukd MHQPOPMALIHK, IPHHSATHIE IPH COCTABICHHH ONHCAHHA:
[1] -BY 11053 U «Kpapuesslii 3nextpooborpenarensy, ormydn. 30.12.20015 (ananor);
[2} - RU 152820 U1 “OnexrpoHarpeparensy, ony6m. 20.06.2015 (mpororum).

EBpa3uiickuii naTeHTHBIH
[HoBepennsri, per. Ne80 74/” b.H. MuHees
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DOPMYJIA H3OBPETEHUS
«JJIeKTpHYecKas TEILIOBAsl NaHe b H crocod ee H3roToBJIeHHD

1. OnekTpuyeckas TEILIOBas IMaHeNb, COAEPXKAWAs KOPIMYC, BHYTPH KOTOPOTO
pa3MelIeHbl HW3O/ALMOHHBIE MaTepuanl M 3Mr3aroobpasHo HarpeBaTeALHEIH
SJIEMEHT, COCTMHEHHBIN C MUTAIOIMM IEKTPHYECKHM [IPOBOIOM OTIHYAIOLIASICS
TeM, YTO KOPITyC BBINOJIHEH B BHJAE HECyIIEero kKapkaca 1, K HH3y KOTOpOro
NpHUKperuieH 60K ynpaBineHHs 8, a CHapyH ¢ HHM CO€IHHEHBl CHEMHBIE
KepaMHYecKHe naHenH 3, oOpa3syrolmue BHYTPU BMECTe ¢ OOKOBBHIMH CTEHKAMH
HeCcyuiero Kapkaca 1 eMKocTb, B KOTOpYIO 3acBlllaH CyXOH CBIMTyuwii
TEIUIOHOCUTEND 4, UMEIOIIHH B HIXKHEH YacTd TBepAbIH OJIOKHpYIOMHKi 10k 6 K3
BHAOH3MEHEHHOIO CyXOro ChIIYyYero TEIUIOHOCUTeNsd 4, a B BEpXHCH 4acTH -
3alIMTHBIH yCaJO4YHBIH cnoH 5 W3 BHAOM3MEHEHHOIO CYXOro CBIIYYero
TETIOHOCHUTENIA 4, TPUYEM B CPEAHEM CIIO€ U3 CYXOTr'0 CHIITy4Yero TEIUTOHOCHTeNs 4
pasMelleH HarpeBaTeNBHEIN 3NEMEHT 2 M3 YIIEPOAMCTHIX BOJOKOH B
TEPMOCTOHKOH  0DO/MOYKe, 3akpeisieHHBIH Ha jgepxarensix 9, KoTopsle
NPHKPEIUIEHB! K BHYTPEHHEH YaCTH HECYIEro Kapkaca 1, BEpXHsist 4acTb KOTOPOTO
ABIIAETCHA KPBIIUKOH €MKOCTH ¢ CyXHM CBITYYUM TEIUIOHOCHTENEM 4 H 3alMTHBEIM
YCaIO4HBIM CJIOEM 5.

2. Cnoco6 M3roTOBJICHHs 3IEKTPHYECKOH TeIUIoBOi MaHen M Mo 1.1, B KOTOPOM
NpeABapUTEILHO U3rOTABIIMBAIOT HECYIIHH KapKac H Jep)KaTeNH HATPEBATENBHOrO
3NIeMEHTa B HeCyIlleM KapKace, 3aTeM OCYHIECTBIIIOT YCTAHOBKY HAarpeBaTeIbHOrO
3JIEMEHTa B HECYIIIeM KapKace M MOJTOTOBKY HECYIIEro Kapkaca Ui YCTaHOBKH
KEpaMUYECKHX MaHeNeH, Mocne 4ero COeAMHSIOT KepaMH4YeCcKHe IMaHeNlH C
HECYIIHM KapKacoM C JIByX CTOPOH, B pe3yJlbTaTe 4ero IMONydaeTcs eMKOCTh,
KOTOPYIO Jajlee 3allOJIHAIOT CYXMM CBHIIYYHMM TEIUIOHOCHUTENEeM, a IIOTOM
BKJIIOYAIOT HArpeBaTeIbHBIN 3MIEMEHT U GOPMUPYIOT 3alUTHBIA YCAZOYHBIN CIIOH,
3aTeM IIPOU3BOJAT H3TOTOBJIIEHHE OJOKUPYIOLIETO CJIOA K ICTETHYECKOE
odhopMIIcHHE BHELIHEr0 BHMIA H3JeNiMi W 3aBepUIAlOT MIPOLIECC NOAKIIYEHHEM
670Ka ynpaBieHUs U YCTAHOBIEHHEM B 3KCILTyaTAI[HOHHOE TOIOKEHHE.,

EBpa3uiickuii naTeHTHBIH
[ToBepennsiii, per. Neg0 7 b.H. Munees

4818 ZA 2



70

dur.l



7 LIRS

%
o
Ry
I
~

. 11“'%*““*.“‘“}'_ ,“.',_;_q
|
F

T s
jjj /1’/"///[4// 2

dwur. 2

— _ - _la - et
B - : e
e A



BAOK — cXxema cnocoba W3roToBAEHMA INEKTPUUECKOW TENAOBOH NaHENN

N3rotosnervne HeCywero Kapkaca u AEDMETEﬂEﬁ HarpesaTesALHOro 3neMeHTa

1

YCTaHOBKA HArpesaTenbHOrc 3IeMeHTa B HeCywem KapKace

'

NMoAaroToBKa KapKkaca ANA YCTAHOBKA KEPAMUHECKUX naHenev

!

CoegMHEHWE KEPpaMUYECKNX naHenemn ¢ HECYLMM KapKacom C ABYX CTOROH

:

3anonHeHMe Cyxmm ColNy4Yrm TENAOHOCUTENEM W3roTOBAEKHOW €MKOCTHU C HaTpeBaTeNbHbIM
INEMEHTOM

!

BK/IYOHEHWE HAFPEBATENLHOTO 3/IEMEHTA N GOPMUPOBIHME 33LIMTHOMQ YCAA04HOM0 CNOA

!

WU3roToBneHue BAOKUPYIOLLEro cNos

h

3cTeTnyeckoe ohopmeHne BHEWHEro BuAa

b

MoaxnoHeHue B6noka ynpasneHWA U yCTaHOBKAa 8 3JKCNAYATaUMOHHOE NONOHKEHNE

dur. 3




OTYET O IATEHTHOM IIOUCKE  [Homep eBpasufickofi sasBku:

(crates 15(3) EAIIK u npasuno 42 [TaTeHTHONW HHCTPYKIMH K

EAIIK) 202290211

A. KTACCHOUKALIUA ITPEAMETA M30BPETEHMSL:
HO5B 3/28 (2006.01)

CornacHo MexayHapoaHoil nateHTHOH kinaccuduxanuu (MIIK)

5. OBJIACTDL IIONCKA:

[IpocMoTpeHHas JOKyMeHTauus (cucreMa kinaccudukauun u uuaekcsl MIIK)
HO5B 1/00, 3/14, 3/28, F24H 3/04

DnexTpoHHas Ga3a JaHHBIX, HCIIOIB30BABILIAACA NPH MOKCKe (Ha3BaHue Ga3bl M, €C/H, BO3MOXKHO, HCMOIb3YEMbIE IIOUCKOBBIC TEPMUHEI)
EAIIATHC, espacenet, Google Patents, WIPO

B. IOKYMEHTHI, CHUTAIOINUECS PEJIEBAHTHbBIMHU

Kareropus* CCbUIKH Ha IOKYMEHTHI C YKa3aHHEM, TI€ 3TO BO3MOXKHO, PEJICBAHTHBIX YacTei OTHOCHTCS K NYHKTY Ne

Y SU 1380977 Al (BQECO}O3HI’II7] HAYYHO-UCCJIEJOBATEJIbCKHI H KOH- 1,2
CTPYKTOPCKHH UHCTHUTYT I10 OBOPY JOBAHHIO JJIs1 HIMHHOM [TPOMBIHI-
JIEHHOCTH), 15.03.1988, popmyna, xon. 1 crpoku 18 - 37

Y RU 13416 U1 (OO0 “OHEPI'OCEPBHC-IUIIOC”), 10.04.2000, ¢ .2 cTpoku 22-44 1,2
Y UA117136 C2 (CAI[OBCI:KHPI . B.), 25-06-2018, Becb noOKyMeHT 1,2
Y RU 178336 Ul (JEMbAHYYK A.H. u np.), 30.03.2018, Bech 1OKyMEHT 1,2
Y RU 13690 Ul (POMAHOB A.H. u ap), 10.05.2000, ¢popmyna 1,2
Y RU 184993 Ul (KAJIMTKHH A.10.), 16.11.2018, Becs noKyMeHT 1,2

I:I nocaeayromue NOKyMEHThI YKa3aHbl B IPOJOJDKCHUH

«T» - Gonee no3aHui JOKyMEHT, 0Ny GIMKOBAHHBIN NOCNE AATHI IPHOPUTETA H
* Oco6kie KaTerop1H CCBUIOYHBIX JOKYMEHTOB: Y > oy phop

«A» - JOKyMEHT, Onpeaensiomuii 06U ypoBeHb TEXHHKH MpUBENEHHBIA U1 NOHMMaHN H306peTeHNs
<Dy - JIOKYMEMT, npugeﬂeﬂﬂmﬁ B espasuﬁcxoifx 3asaBKe «X» - JOKYMCHT, HMMEIOLIHI Hanbonee ONIM3KOE OTHOLIEHHE K NpeaAMETY MOUCKA,

<E» - Gonee paHHMit JOKYMEHT, HO ONTYGTMKOBAHHBIH Ha JATY MOAAYH TnopoYallki HOBU3HY WK U300PETATENLCKUH YPOBEHB, B3ATHIN B OTACABHO-

€Bpa3HiCKOH 3a4BKH UK TIOCIE HEE Y o 6 6

«O» - JOKYMEHT, OTHOCAIIMHC K YCTHOMY PACKDHITHIO, SKCTIOHHpo- ¢ - AOKYMEHT, RMeloLmMii HanboJIee OIN3KOE OTHOILICHHE K NMPEAMETY MOUCKa,
BAHHIO M T.A nopoyaitui H306peTaTenbCKUi YPOBEHD B COUETAHHH C IPYTHMHU JOKYMEH-

"P" - HOKyMeHT, onyGNHKOBaHHBLH 10 AAThl NOAA4H eBPa3sUHCKON TaumHu TOM JKC KaTcropun

3a9BKH, HO I0CAIE AATHI MCIIPALIMBAEMOTO IPHOPHTETA" «&» - NOKYMEHT, ABJAIOUIMIACA MATEHTOM-aHaOroM
«(L» - NOKYMEHT, NPHBEJIEHHBII B IPYrHX LIENAX

Jata nposesieHus nateHtHoro noucka: 07/06/2022

YnonHoMoueHHOE THLO:
HauanbHuk oT/IeN1a MEXaHHKH,
(HU3HKH U INEKTPOTEXHUKH

-

J.®. Kpeiios
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