Tema 3. IloxkapHas 0e30MACHOCTH CHJIOBBIX M  OCBETHTEJbHBIX
3JIEKTPOYCTAHOBOK.

DJIeKTpUYecKre [BUTaTeJIld M annaparbl  ynpaBjeHus  00uIero
HA3HAYEHUSsI.

InekmpuuecKkue annapamot

DJIEKTPUYECKUM anmapaT MpeAcTaBiIsieT co00M yCTpOMCTBO HEOOXOAUMOE st
OCYUIECTBJIEHUSI ONEpALMM 3allyCKa M OTKIIIOUEHHS LENed AJIEKTPHUYECKOro TOKa.

Oto obopynoBaHue TpeOyeTcsl NIl BBINOJHEHUS (PYHKIMI MO KOHTPOJIIO,
3alIUTE W YOPABICHUIO PA3JIMYHBIMU YCTAaHOBKAMH, CIYXKAIIMMHU I [Epeayu,
npeoOpa3oBaHus, pacpeeIeHUs U MOTPEOICHUS AIEKTPUUECKON SHEPTUH.

DnekTpoanmnaparbl HAILIM CBOE MPUMEHEHHWE B OBITY M B CaMbIX pPa3HBIX
00JIaCTSX TPOMBIIUIEHHOCTH. B HEKOTOPBIX Clydasx TaKhe amnmaparbl WCIOJHSIOT
POJIb BCIIOMOT'aTEJIbHOTO YCTPOMCTBA.

OnpeneneHHas KaTeropus JJIEKTPUYECKUMX YCTPOMCTB MOKET BBINOJIHATH
KOHTPOJIMPYIOIIYI0O M KOPPEKTUPYIOIIYIO (PYHKLHIO, YTO TMO3BOJIAET JOOUTHCA
Oecriepe0oitHO  pabOThl  BJIEKTPUYECKOTO  OOOpYAOBaHUS U NPEAYNPEIUTh
MOSIBJIEHUE BO3MOXHBIX COOEB M MOJIOMOK 3JIEKTPUUECKUX MAIIHH.

Krnaccudukanuys 37eKTpUuecKux anmnapaTton

B OonbmmHCTBE CBOEM paboTa AJIEKTPUUECKUX AaIIMApaTHBIX YCTPOWCTB HE
OrpaHUYMBAETCS BBIIIOJIHEHUEM KaKOM-TO OJHOM KOHKPETHOW (DYHKIIMH, a, HAIIPOTHUB,
CBs3aHA C peaiu3aluedt 1enoro Habopa nedcTBuil. B CBs3M ¢ 3TUM BO3HHUKAET
omnpenelieHHas: TPYAHOCTh B Pa3lCICHUU TAKUX YCTPONCTB HA KOHKPETHBIE BHUJbBI U
TPYIIIIBL.

na mozo umoobwvlt nposecmu Kiaccuuxkayuio 21eKMPUYEcKUx annapamos,
6AIICHO 8bLOEIUMD 211AGHBIE (PYHKUUOHAIbHBIE 0COOEHHOCHU KOHKPEMHbIX MUNO08
INEKMPUUECKO20 000py00saHU:

1. Kommyranmonsnblie ycrpoiictBa. Takoe 000pylOBaHHME CIYXKHUT IS
pa3MbIKaHUsI M 3aMbIKaHUs 1ernell siexkTpudyeckoro Toka. K Takum
YCTPOMCTBAM  OTHOCSITCA  pa3jiMyHble  pYOWJIbHMKH,  BBIKIIIOYATENH,
Pa3beIUHUTENH.

2. YcrpoiicTBa 3amMThbl. AnmnapaTbl MPEIOXPaHSIOT MPOBOASIIME 3JIEMEHTHI
ANEKTPUUECKUX LIETe OT MEpenagoB HaNpsHKEHUs, MOBBILIEHHOW HArpy3Ku
cetTu M 3aMmbikaHuil. IlpencraBieHHble (YHKIUU 3allUThl MOTYT OBITH
peann30BaHbl B pa3IMYHbIX BUIAX NPEIOXPAHUTEIECH U pee.

3. Anmaparsbl, peryJupyouye 3anmycK 3JeKTPUYeCKMX MAIIMH. Y CTpoicTBa
nof0oOHOTO poja TMpeAHa3HaueHbl il OOecleueHus IUJIaBHOTO IycKa H
OCTAHOBKHU MPOMBIIIIEHHBIX MOTPEOUTENCH 3IEKTPUUECKOr0 TOKA. ANMaparsl
PETYIUPYIOT CKOpPOCTh BpalieHus saxops asurarens. K mogoOGHbIM
YCTPOMCTBAM MOYHO OTHECTH ITyCKaTENIH, PEOCTATHI, KOHTAKTOPBI.



4. OrpanuyuBawmue annapatrbl. [lomoOHbIe  yCTpoiicTBa  Ha3bIBAIOT
peakTopaMu U pa3psAIHUKaMU, OHU 00JaAar0T (PYHKIMEN OrpaHUYEHUs] TOKOB
KOPOTKOTO 3aMBIKaHUs U NTEPEHANPSKCHMSL.

5. Ammapartbl, o0ecne4uBaOIIMe  KOHTPOJb Pa3IMYHbIX  [1apaMETPOB
anekTpudeckux uenei. Cample pacnpoOCTPAHEHHBIE BUIBI TAKUX YCTPOMCTB —
TATYUKU U pele.

6. Anmapartpl, NO3BOJISIIOIIHE NPOBOAUTH KOPPEKTHPOBKY W HM3MeHEHHe
pa3IMYHBIX MapaMeTpoB dJIEKTpHUUecKoro obopynoBanus. K takum anmapatam
OTHOCATCS PErYJSATOPBI U CTAOUIIU3ATOPBI.

7. U3mepurenbHble annaparbl. ODyHKINUS JAaHHOTO 00OpYIOBAaHUS CBOJUTCS K
TOMY, YTOOBI 00ECTIEYUTh UOJISILIUIO TMHUU IEPBUYHON KOMMYTAllMU OT LIETIeH
M3MEPUTEINbHBIX TPUOOPOB U MPUOOPOB 3AILUTHI.

8. YcrpoiictBa 51 npoBefieHHs PadoT MeXaHMYeCcKOIro Xapakrepa.
OCHOBHBIM  3JIEMEHTOM TaKHWX YCTPOWCTB  SBIISIETCA  DJIEKTPOMArHUT,
[PU3BAaHHBIN BBIMOIHATh KOHKPETHBIE (DYHKIIUH: MTOJABEMHBIN JIEKTPOMArHur,
AJIEKTPOMAarHUTHBIA TOPMO3.

Kaoswcooe rnekmpuueckoe ycmpoiucmeo umeem 6 ceéoem cocmasée mpu
OCHOBHBIX JIN1eMeHma: BOCIPUHUMAIOIINM;, MPeoOpa3yromIfii; HCIOJIHUTEIbHBIHN
ayieMeHT. [4]

Ecnm ucxonuts W3 NPUHUWINA JEUCTBUS BOCIPHUHUMAIOIIETO JJIEMEHTA
YCTPOMCTBA, TO DJIEKTPUYECKHUE AIapaThl MOAPA3ACIAIOTCS Ha DJIEKTPOMArHUTHEIE,
VHIYKIIMOHHBIE, ITOJYTIPOBOHUKOBBIE, MATHUTHBIE.

B 3aBucumocTM OT mNpUHOMINA JEWCTBUSA HMCIOIHUTEIBHOIO JIJIEMEHTA,
ANEKTPUUECKUE YCTPOMCTBA MOAPA3ACIAIOTCS HAa KOHTAKTHBIE M OECKOHTAKTHBIE
arraparsl.

CymectByer eunie psl NPUHOUANHAAIBHBIX — Pa3jM4Mid, CBA3aHHBIX C
OCOOCHHOCTSIMM  3KCIUTyaTalldd  paccMaTpUBaeMoro oOOpyAOBaHHUS, KOTOPBIE
IIO3BOJIAKOT IIPOBECTH PA3LEIEHUE DIIEKTPUYECKUX YCTPOWCTB HA OIPEIACIICHHBIE
rpynnsl. DJEKTpUYECKHE amnmaparbl MOTYT OBITh pacCUyMTaHbl Ha BBICOKOE WU
HU3Koe HampspkeHue. [1o mpoaomKUTeTbHOCTH paboThl, TaKWe YCTPOWCTBA MOTYT
paboTaTh B peKMMe KPaTKOBPEMEHHON WM MPOAOKUTEIBHON IKCIUTyaTall|H.

Ecnu npuHMMaTh BO BHUMAaHHWE NMPUHLHUII YIPABJIECHUS, TO MOXHO BBIIEIUTH
JIBa OCHOBHBIX BHJIa YCTPOMCTB: C aBTOMAaTUYECKUM U PYUYHBIM YIIPABICHUEM.

KoMMyTanmoHHbIE 3JIeKTPUYECKHE ANNAPATHI

KoMmyTanmoHHbIE ~ JJEKTPUYECKME  aIlllapaTbl  MOJYyYWIA  LIMPOKOE
pacnpocTpaHEHUE B Pa3IUYHBIX OTPACIHAX MPOMBIIUIEHHOCTH. TpyaHo cebe
MpEACTaBUTh, Kak Obl BBINOJIHSUIMNCH pa3IUYHbIe 3aJayd MO JKCIUIyaTallud H
BBITIOJIHEHUIO Olepalui, CBA3aHHBIX C AJIEKTPUUYECKUM 00OpyJoBaHUEM, O€3 ITOro
(GYHKIIMOHATIBHOTO YCTPOICTBA.

KoMMyTanmoHHBIN SJIEKTPUYECKUM anmapaTr CIyKUT Uil Pa3beIMHEHUS U
3aMBbIKaHMS IEKTPUYECKON LENH IPU MMOMOIIN KOHTAKTHOU rpynusl. [Ipome rosops,
TaKO€ YCTPOMCTBO MOYKHO Ha3BaTh BBIKJIIOYATEIIEM.



K ocHOBHBIM BHJIaM TPEACTABIECHHOIO YCTPOWCTBA OTHOCATCS: PYOUNbHUKU,
8bIKAIOYAmMeNU, KOHMakmopbwl, peie. HecMOTpst Ha TO, UTO B ATUX MPUOOpaAX 3aJI0KEH
MPaKTUYECKU OJUH U TOT K€ MPHUHITUI PaOOTHI, BCE OHM UMEIOT PSJT OTIUYUHN APYT OT
Ipyra.

PyOonJbHUK OTHOCUTCS K HamboJiee MPOCTOMY KOMMYTAIlMOHHOMY armapary.
Annapatr OpPUBOJIUTCS B JICHMCTBUE BPYYHYIO C TMOMOIIBIO PYKOSTKH. TakoW BHUI
YCTPOMCTB pacCUMTaH Ha OOJIBIIINE 3HAYCHUS CHIIBI TOKA.

Beikiarouareau UMEIOT — pa3zHble  MoAM(pUKAUMH. B NpOMBINIIEHHOM
MIPUMEHEHUH, K HanboJjee pacHpOCTPAaHEHHBIM BUJAM TaKUX YCTPOMNCTB OTHOCSTCS
MacCJISIHbIE BBIKJIIOYATENW. Takue BBIKIIOYATENIM PAcCUMTAHbl HA HAIpPSKEHHE 10
220kB.

Macno, B JaHHOM cliydae, CIY>KUT JJisl TOJABJICHUsI/TallICHUs, MPOXOISIIEH
yepe3 HEro JIyru JJeKTpuyeckoro Toka. (Oco0oro BHUMAaHUS 3aCTyKHBAIOT
BO3/IYIIHBIE U 3JIEKTPOTa30BbI€ BHIKIIOYATEIH.

lamenne nayru, TO €CTh HpEKpalleHUE IMOJaud JJIECKTPUYECKOTO TOKa,
MPOMCXOJUT 32 CYET MOJAYM CTPYH CHKATOTO BO3AYyXa WJIU DJIEKTPOOTPULIATEILHOTO
rasa.

KapnuHansHO HOBBIM CIMOCOO pa3MbIKaHUS TOKOIPOBOMASIIEH JIMHUU BOIUIOIICH B
3JIEKTPOMArHUTHBIX BBIKITIOYATEIISAX.

[IpuHIMT [EMCTBUSL TaKOTO YCTPOMCTBA 3aKIIOYaeTCs B CICIYIOIIEM:
AJIEKTpUYECKasi 1yra TOPUT B HOPMAJIBHBIX YCIOBUSIX TTPU aTMOC(HEPHOM JIaBJICHUU —
IIETTh BKJIIOYCHA.

Kak Tonbko mnotpedyeTcs pa3oOMKHYTh II€lb, MO HAMPaBICHUIO K JyTre
MOJAETCs CUJIBHOE MAarHUTHOE MoJje. 3a CUeT BO3JCHCTBUSI MATHUTHOTO MOJIS, JIyra
HAYMHAET PACTIATUBATHCS M, B KOHEYHOM UTOT€, PACIICIUIICTCS, pa3MblKas TeM
CaMbIM TOKOIPOBOSIILYIO JTUHUIO.

PeJie mpeHa3zHaueHoO Ji1 pa3MbIKaHUS W 3aMbIKAHUS AJICKTPUYECKOU IICIH.
OCHOBHBIM XapaKTEPHbBIM CBOMCTBOM JIaHHOTO KOMMYTAIIMOHHOI'O ammapara
SIBJISICTCS PUHITMITHATIBLHO HOBBIN CrIOC00 pabOThl KOHTAKTHOM IapHhI.
DJIEKTPOMAarHUTHOE peJie, Kak U B KOHTAKTOPE, IO BO3JACUCTBUEM DJICKTPUUYECKOIO
TOKa, MPUBOJUT B ABUKEHHUE CEPJICUHUK DIICKTPOMArHUTa ¢ YCTAHOBJIEHHBIMUA Ha HEM
KOHTaKTaMHM, 4YTO MPHUBOJMT K 3aMblkaHuio 1end. Croco0 Bo3JeHCTBUS Ha
KOHTaKTHYIO TIapy peJie MOXET OBITh HE TOJBKO OJJICKTPUUYECKUM, HO TaKKe
TETUIOBBIM WJIM aKyCTUYECKHUM.

KoHTakTopsbl NpecTaBsitoT  coOO0W  Pa3HOBUIHOCTH  AJIEKTPOMArHUTHOTO
pesne. OCHOBHOE Ha3HAUYECHHUE — BKJIFOUEHUE W BHIKJIIOYEHUE TOKOMPOBOISIIECH JTUHUN
CUJIOBBIX DJIEKTPUUECKHUX IETICH.

KoHTakTopel MOTYT MNpHUMEHSTHCS Kak B II€NU T[EPEeMEHHOTo, TaK U
MTOCTOSTHHOTO 3JIEKTpUUECKOTO ToKa. [IpuHIMI paboThl KOHTAKTOpa OCHOBAH Ha
anekTpoMarHuTHOM 3 dexre. CepIeyHUK IIIEKTPOMarHuTa KOHTAaKTOpa IOJ
JEHCTBUEM DJJIGKTPUUYECKOTO TOKA YBIEKAaeT 3a COOOW TMOJBMIKHBIN KOHTAKT,
KOTOPBI, BCJIEACTBUE TAKOr0 IMEPEMENICHUsl, NPUXKUMAETCSI K HEMNOJABUKHOMY
KOHTAKTy U LIeNb 3aMblKaeTca. Kak TOJIbKO Mojada ToKa MpEeKpalaeTcs, CepIeuHUK
BO3BpAlIAETCs B CBOE NEPBOHAYATLHOE MOJIOKEHHE U KOHTAKThI PA3MBIKAFOTCHL.
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JIeKTpUYeCKHe ANNapaThl BHICOKOT0 HANPSIAKEHUA
K snexkTtpruyeckuM anmapaTam BBICOKOTO HAIPsDKEHHUS OTHOCSTCS pa3iIMUHbIE
YCTPOMCTBA, BBINOJHAIOMNE (DYHKIUM 10 YIOPABICHUIO, 3aIIUTE MU KOHTPOJIO
AIIEKTPUYECKUX LENEN U CUCTEM.
[lepeueHp BUIOB DJEKTPUUECKHUX AallapaToOB BBICOKOIO HAMNPSIKEHUS CXOXK C
PacCMOTPEHHBIM BBIIIE CIIMUCKOM 3JIEKTPUUECKUX ycTpoilctB. K Takum Buaam
anmnapaToB OTHOCSTCS:
- KOMMYTallHOHHBIE AIIAPaThI;
- YCTpOMCTBA JUIsl 3a3€MJICHHS OTAENIBHBIX YYaCTKOB LENHU 3JIEKTPUYECKOIO
TOKa (3a3eMJINTEIIN);
- IpUOOPHI JIJIS 3aMBIKAHMS LIENH MO HArpy3Koi (KOPOTKO3aMbIKATENN);
- 000pyI0BaHKE JJI BBIKJIFOUEHHSI LIETIH AJIEKTPUUECKOr0 TOKA MPU KOPOTKOM
3aMBIKaHUH, OTPAHUYNBAIOIINE AMIAPATHI.

Inekmpuueckue annapamot 0o 1000B.

Onektpuueckue ammapatel 10 1000B mnpuHATO Ha3biBaTh anmaparamMu
AIEKTPUYECKOr0 TOKA HU3KOI'O HAIIPSYKEHUS.

ObopynoBaHue pa3fesieTcs Ha TPU KaTErOpHH.

IlepBasg — 3TO yCTpOWCTBA IO YIPABICHUIO U 3ALIUTE JJIEKTPUUYECKUX LIETEH
(KOHTaKTOpBHI, penie, MyCKaTeln, MPEAOXPAHUTENN, PYOUITbHUKH).

Crnenyromuii Bua — anmaparbl ¢ (yHKIMEH aBTOMAaTU3UPOBAHHOW HACTPOUKHU
MapaMeTpoOB JJIEKTPUUECKON JIMHUM (CTaOWUIIM3aTOphl, peryisitopbl). M, HakoHer,
anmnapaTbl aBTOMaTUKH (JAaTYMKH, peJie, YCUITUTENH).

Onextpuyeckue annapatbl 70 1000B BbIMONHSIOT onpeneneHHble GyHKIUH 110
KOHTPOJII0, YCJICHHUIO U TIPE0OPA30BAHUIO AJIEKTPUUECKOTO CUTHAIA.

Annaparsl 3alIIUTHI JJIEKTPHUYECKHUX CeTel

s obecricueHUs COOTBETCTBYIOIIIETO YPOBHS 0e30macHOCTH
TOKOIIPOBOJSALIEN JIMHUN U UCKIIFOUEHHSI HETaTUBHBIX MOCIEACTBUN M3-3a KOPOTKOTO
3aMbIKaHUsl WIA TEPErpy3KH CETH, MPUMEHSIOT pa3HOOOpa3Hble anmaparthl 3allyThl
BJICKTPUYECKUX CETEU.

CaMbIM pacnpOoCTpaHEHHBIM YCTPOHCTBOM, 00ECNEUUBAIOIINM TaKylO 3allUTy,
CIIYXKUT TPEIOXPAHUTEIBHOE YCTPOMCTBO, BBIMOJIHEHHOE B BUJE IUJIABKHUX
MPENOXPAHNUTENIE WIM aBTOMAaTHYECKUX BbIKIOYaTenaed. COCTaBHBIE DJIEMEHTHI
IIJIABKOTO MTPENOXPAHUTENISA: KOPITYC, IJIABKOE BEIIECTBO U KOHTAKTHAS YacCTh.

[IpuHuun nelcTBUS TaKOro YCTPOMCTBA OCHOBAH Ha BBIIEIEHUU OOJBIIOTO
KOJINYECTBA TEIJIa MPOBOJHUKOM C IUIABKUM BEIIECTBOM, B CIIy4ae IPOXOKICHHS
yepe3 Hero OOJbLIOro 3HAYEHUs! CUiIbl TOKa. Takod 3¢ (deKT MpUBOIUT K pa3pbIBY
IIPOBOASIIETO JIEMEHTA NMPEIOXPAHUTEINS U LIENH.

ABTOMAaTHYECKHH BBIK/II0YATE/Ib.

Takol anmapaT COCTOMT M3 KPBILIKH, KOPIyCca, TYrOTaCUTEIbHOM KaMmepbl U
MexaHu3Ma CBOOOAHOro pacuemieHus. llocieqHuil 371eMEHT yCTpOMCTBA MOXKET
ObITh 3JEKTPOMArHUTHBIM WM K€ TEIUIOBHIM. ABTOMAaTHYECKHE BBIKIIOYATENH,
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KOTOPbIC CHA0KEHBI MCXaHHU3MOM QJICKTPOMArHUuTHOT' O pacucCIiiCHu:,
MpCAHA3HAYCHBI IJIS 3allIUTBI OT KOPOTKOT'O 3aMBIKAHUSI.

Ecan xe B alIiapare yCTaHOBJICH MCXAHH3M TCIIJIOBOI'O pacCOCIUICHUA, TO
MPpCAHA3HAYCHUC TAKOT'O YCTPOﬁCTBa — 3aluTa OT IICPCTrPpy30K CCTHU.

DJIeKTPHYECKHE allNapaThl TEIJIOB03a

DNEeKTpUYECKHE alIapaThl TEIIOBO3a MOAPA3ACIAIOTCS HA CIEAYIOIIEEe BUABL:
YCTPOMCTBA 3alllUThl, YCTPOMCTBA YIPAaBICHUS W HU3MEpPUTEIbHbIE NpUOOpHL. B
3aBUCHUMOCTH OT HAaNpsKEHUS CETH MOXHO BBIACIUTb HU3KOBOJBTHBIE U
BBICOKOBOJIBTHBIE YCTPOMCTBA.

K naubonee pacnpocmpanenHvim — 6udam  INEKMPUYECKUX  ANNAPAMOE
Meni0603a OMHOCAM Annapamosl ynpaeienus:

- PEBEPCOPHI;

- KOHTPOJUIEPHI;

- BBIKJIIOYATEIIN;

- KOHTaKTOPBHI,

- pene.

Koumponnepol BBINONHAIOT (QYHKIMIO HACTPOMKU MOIIHOCTU JU3EIBHOTO
JBUTATEIIS. DIIEMEHTHI YIPABIICHUS JaHHBIM YCTPOMCTBOM BBIIIOJHEHBI B BUJIE JBYX
PYKOSITOK: TJIaBHOM M peBepCUBHOM.C KOHTpOJUIEpAa NMOMOIIBI0 MAIIWHHUCT IMOAAET
TOK Ha TATJIOBBIE DJIEKTPOABUTATENM. J|BH)KEHHE PEBEPCUBHOIO pblyara NpUBOAUT K
CMEHE TOJIIPHOCTH AJIEKTPOABUTATENS, U, COOTBETCTBEHHO M3MEHSIET HAITPABIICHUS
JIBUKEHUS TEIJIOBO3A.

Buikniouamenu cityxaT s BKIIOYEHUS M BBIKIIOYEHHS BCIIOMOTATEIIbHBIX
YCTPOWCTB U OCBETUTEIBHBIX TPUOOPOB.

Koumaxmopwsi BBIIOMHAIOT (PYHKLIMIO BBIKJIIOYATENEH, pa3MbIKas U 3aMbIKas
CUJIOBBIC JINHUMU.

Pene ynpaenenus 103BOJNSET BKIOYATh M OTKIIOYATh COOTBETCTBYIOIIUE
JMHAM yrpasieHus. Pene mnepexoza NO3BOISAET OCYIIECTBIATH IEPEKIIOYEHUE
CUJIOBBIX DJIEKTPOYCTAaHOBOK TEIUIOBO3a B aBTOMATHYECKOM PEKUME.

Jlpyras rpyImmna 3JeKTpUYecKOro o0OpYyIoBaHMs Jid TEIUIOBO3a — 3TO annapaTrhl
ABTOMATHYECKOI'0 pPeryJIMpoBaHus (PEryssTOPbl HAPSHKEHUS U aMIUTUCTATHI).
Perymnsaropsl HaIPSKEHUS 00ecreynBaoT IIOCTOSIHHOE HaIpsHKEHUE
BCIIOMOI'aTeJIbHON T'€HEPATOPHOM YCTaHOBKH.

AMIITUCTAT BBIMIOJIHEH B BHJI€ MArHUTHOTO ycuiutens. OCHOBHAsE (yHKLHUS

JAHHOTO YCTPOMCTBA — PEryJMpOBaHHE CHIIBI TOKa BO30YXKIEHUS TATOBOTO

reHepaTopa TeIuIoBO3a.

3aluTHBIE 3JEKTPUYECKUE ammapaTbl TEIUIOBO3a — 3TO OJIOKMPOBOYHBIN
MarHuT, peje JaBl€HHUsS Macia, pejie 3a3eMiieHus, peine OOKCOBaHUS, pele
OTPaHUYEHHUS TOKA U TEMIIEPATYPHOE pEIe.

Pe:xuMbl paGoThl M HATPEeBA NIEKTPHUYECKHX ANNAPATOB

5



JItoObie yCTpOICTBA, BHE 3aBUCUMOCTH OT 00JIACTH MIPUMEHEHUS M XapakTepa,
BBITIOJIHAEMBIX UMM  (PYHKIUH, pacCyuTaHbl Ha OMNpEJCICHHBbIE PEXUMBI
AKCIUTyaTallui. DJIEKTPUYECKHE ammapaTbl MOTYT paboTaTh B KpPaTKOBPEMEHHOM,
OBTOPHO-KPATKOBPEMEHHOM, MTPOJOJKUTEILHOM U MPEPHIBUCTO MPOJOJKUTEIHLHOM
pexuMe.

CymiecTByeT JBa BHJA PEKHUMOB HarpeBa JJIEKTPUUECKHX ammnaparos:
ycmaunosugwiuticss U nepexoowsiii.  llpormecc  HarpeBa  MOXHO  CUHTATh
YCTAaHOBUBIIUMCS B TOM CIIydae, €CJIM CIIyCTS OJWH Yac HarpeBa, TemIeparypa
SIICKTPUYECKOro armmapara Bo3pacter He Oomee dem Ha 1°C. s Toro 9rtoObI
paccuyWTaTh 3HAYCHHE TEMIIEpaTypbl B TMEPEXOJHOM pEXKUME, HEO0X0IUMO
UCIIOJIb30BaTh YPaBHEHHUE TEIJIOBOTO OajlaHca.

Tepmuueckasi M 3JIEKTPOAMHAMHYECKAS] CTOMKOCTH 3JIEKTPHYECKHX
annaparTos

OOopynoBaHMe, UCHBITHIBAIOIIEE  YpPE3MEpPHBIE  TEIUIOBBIE  HArpy3KH,
IIO/IBEPIKEHO PHUCKY NPEKIECBPEMEHHOIO BbIXOAa M3 CTpos. HarpeB cocTaBHBIX
4acTel W y3J0B DJJIEKTPUYECKUX YCTPOMCTB MOXKET NPOTEKaTb HACTOJBKO
MHTEHCUBHO, 4YTO TEIJIO HE OyJIeT CBOEBPEMEHHO OTBOAUTHCA OT HAarpeThixX
AJIEMEHTOB.

TepMuuecKkol CTOMKOCTBIO 3JIEKTPUYECKUX aIlllapaTOB MPUHATO HA3bIBATH UX
CIIOCOOHOCTH MPEOI0JIEBATh YUPE3MEPHBIE TEIUIOBBIE HAPY3KHU 0€3 yiiepOa uisl y3JI0B
000py0BaHUS U TOKOMPOBOASIINX JTUHHUH.

K xonmuyecTBeHHON XapaKTEpUCTUKE TEPMHUUYECKOM CTOMKOCTH OTHOCHUTCSI TOK
TEPMHYECKOM CTOMKOCTH, NPOXOMAIIMKA IO IPOBOAHUKY 34 OIPEIEICHHBIN
MPOMEKYTOK BPEMEHHU.

Campblii HEOMAronpHUsATHBIM PEeXUM PabOThl YCTPOIMCTBA — PEXHUM KOPOTKOIO
3aMBbIKaHUsS, IIPU KOTOPOM PE3KO BO3pACTAaET 3HAYEHHE CHJIBI TOKA W MOLIHOCTH
VMCTOYHHUKOB TETUIOTHI.

I[lon  SJIEKTPOAMHAMHYECKONM  CTOMKOCTBIO  AJIEKTPUUYECKHX  ammnaparToB
MoJipa3yMeBaeTcsi  CIIOCOOHOCTh  JaHHOTO  OOOpYIOBaHHsI  MPOTHUBOCTOATH
AIEKTPOIUHAMUYECKOMY (P (HEKTY TOKa KOPOTKOTO 3aMbIKaHWs, 0€3 BOSHUKHOBEHUS
cO0€eB U IpYruX MaryOHbBIX MOCIEACTBUI, HETATUBHO CKA3bIBAIOIIUXCS HA €T0 padoTe.
DNEeKTpOAMHAMUYECKAsE  CTOMKOCTh  XapaKTEPU3YEeTCS  HOMHMHAJIBHBIM  TOKOM
ANEKTPOJUHAMUYECKON CTOMKOCTH, 3HAUYEHHE KOTOPOrO YCTAHABJIMBAETCSA IIO
pe3yibTaTaM THIOBBIX HCIBITAHUNA, a WMEHHO: JEWCTBYIOIEE U MIHOBEHHOE
3HAUYEHUE CUJIbI TOKA.

[Ipu mnpoBeaeHUM MNPOBEPOUYHBIX PAOOT HaA DIEKTPOAUHAMUYECKYIO CTOMKOCTD,
HEO0OXOJMMO TMPOBECTU CPaBHEHHWE HOMHUHAIBHOIO 3HAYEHUS TOKOB C PacYETHBIMU
3HAYECHUSIMHU.

DJIEKTPOANHAMHYECKHE YCHIIHS B JIEKTPUUECKHUX anmapaTax

Ecim skcrmyaraiust 3JIeKTpUYECKOro arapaTra MpoTeKaeT B ONTHMAaJIbHOM
peKHME, 3JIEKTPOJUHAMHYECKHE CHJIBI OYeHb Mallbl W HE CO3Jal0T HHUKAKUX
TPYyIHOCTEN 11t OecriepeOoiHOi paboThl 000PYIOBAHUS.
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[Tpy BO3HUKHOBEHUM KOPOTKOT'O 3aMBIKAHHS, TAKKE CHIIBI MOTYT IPUBECTH K
CEpbE3HBIM MOJIOMKAM DJICKTPHYECKUX YCTPOHCTB.

JInst Toro 4toOBbl M30EKATh TAKUX CUTYAIlUMi, HEOOXOJUMO MPOBECTH PacyeT
arrmapara Win K€ OTJCIIbHBIX €T0 y3JI0B, Ha JJICKTPOAMHAMUYECKYIO YCTOWYHBOCTD.
[TorpeOHOCTH B TaKOM pacyeTe BbI3BaHA €Ille OJHOW NMPUYMHOH. Jlemo B TOM, 4TO
peanu3aiyisi HOBBIX TEXHHUYCCKHUX PCIICHUA [0 MHHHUMU3AIUK  3JICMEHTOB
00OpYJIOBaHUS TPUBOJUT K TOMY, YTO TOKOIPOBOJAIINE JIMHUU HAXOISATCS B
HETIOCPEJICTBCHHON OJIM30CTH JIPYT OT JpPyra, 4TO IOBBINIACT PUCK BO3HUKHOBEHUS
KOPOTKOT'O 3aMbIKaHUA[4].

DNEeKTPOTEXHUYECKHE NMPUUYUHBI MOXKAPOB — SIBJIAIOTCS OJHUMHU W3 Haubosee
PacIpOCTPaHEHHBIX PUYKH IT0KAPOB — MOYTH KaXIBIM MATHIN noxkap. Beerna mu

Bepcun 0 nmpuyrHAaX BO3ZHMKHOBEHHS IOKAPOB, CBSI3aHHBIX C DKCIUTyaTallMEN
AJIEKTPOYCTAHOBOK — 3TO HamOoJjee MMpoKas TpyIna OpUYUH. DTO 00YCIOBIEHO
IIPEXKIE BCErO 3HEPrOBOOPYKEHHOCTBIO HA IIPOU3BOJICTBEHHBIX IPEANPUATUAX, B
CEJIbCKOM  XO3fHCTBE U B  OBITY, BO3MOXHOCTBIO BBIXOJAa M3  CTpPOs
JIEKTPOTEXHUYECKOU MPOAYKLHHM, A TAKXKE€ HHU3KUM KadeCTBOM TEXHUYECKOIO
oOCITy)KMBaHUSl 3JEKTpoxo3siictBa. HeoOXoaumMo OTMETHUTh, YTO MPHUYACTHOCTH
AJIEKTPOOOOPYIOBAaHUSI K BO3HUKHOBEHHIO  IOXKAPOB  JIOBOJIBHO  YacTo
«yCTaHaBJIMUBAETCA» 0€3 JOCTaTOUHBIX OCHOBaHUU. DTO TpebyeTr Oojee riyboKoro u
IrPaMOTHOTO MCCJIENOBAaHUS BCEX TEX SIBICHUW, MPEAUIECTBOBABIIMX MOXKApYy U
MMEBUIMX MECTO B €ro IpOLECCE, KOTOPbIE MMEIOT CYIIECTBEHHOE 3HAUYEHUE IPU
YCTAaHOBJICHUM WCTHUHHOW TPUYMHBI BO3HUKHOBEHMS TIOKapa NpH OTpabOTKe
BBIJIBUHYTBIX BEPCUN O BO3MOYKHOU MPUYMHE MOXKaAPa.

Crmenyer WMeTh B BHJY, YTO IIPAKTHYECKH BCE HMCTOYHUKHA 3a)KUTaHUS,
CBA3aHHBIE C DOKCIUTyaTallMed DJIJIEKTPUYECKHX YCTAHOBOK, O0JaJar0T OOJIbIIKUM
3aracoM TEIUIOBOM SHEPrUM U CIIOCOOHBI 3aXkeub OOJBIIMHCTBO TOPIOYMX BEIIECTB U
MaTEepUAJIOB.

K npuuunam noswcapoe aniexkmpomexnuyecko20 xapakxmepa OmHOCAMCA:

DIIEKTpUYECKas Ayra;

KOPOTKOE 3aMBIKaHHE;

Ieperpys3Ka dJIEKTPUIECKUX LEIEH;

00JIbIlIe IEPEXOTHOE COMPOTHUBIICHUE;

HCKPEHHUE;

MEPEHAIPSKEHUE DIIEKTPUUYECKON CETH;

MEePEXO0/T DJIEKTPUUECKOTO TOKA HA METAIMYECKUE 3a3€MIICHHBIE KOHCTPYKIIMHU
31aHUN U COOPYKEHUM;

nepexoj SJEKTPUYECKOrO0 TOKa Ha CJIa00TOYHBIE DJIEKTPUYECKUE JUHUU
(panuo, TenedoHHBIE U TIP.);

TEIUIOBOE BO3/IECUCTBUE AJIEKTPOHATPEBATEIbHBIX IPUOOPOB;

TEIUIOBOE BO3JCHCTBHUE JIEKTPUUYECKMX JIAMII HAKAJIMBAHUSA, UX aBapPUNHBIN
PEXUM U TIPOIUIABIEHUE KOJIO;

aBapUIHBIN peXUM pabOThI TIOMUHECIIEHTHBIX CBETUIILHUKOB.



DJIeKTpUYecKas xyra

DnekTpuyeckas ayra uMeeT oueHb BbICOKYIO Temrepatypy (1500-4000°C) u
MOKET BOCIJIAMEHUTH MPaKTUYECKU JHOO0O0M roprouuii marepuasn, CONpHUKacasch C
HUM HEMOCPEACTBEHHO, a TAK)KE MOCPEJICTBOM JIYYHCTOU TEIUIOTHI. DIEKTpUYECcKas
nyra o0pa3yercsl B pe3yJbTaTe YCTOMUYUBOTO AJIEKTPUUECKOTO pa3psiga MEXAY IBYMs
METANIMYECKUMH DJIEMEHTaMHU JJIEKTPUYECKOM YCTaHOBKHM, WMEIOIIMMU pa3HbIe
NOTEeHIHAIBI. B anekTpuueckoi 1yre MpoucXoAUT UHTEHCUBHAS MOHU3AIMS Fa30BOr0
MPOMEXKYTKa, IUIABJICHHE W TOpeHue Meraiia. Kpome Toro, MNpOUCXOAUT
MHTCHCUBHOE pa30pbI3rMBaHUE pACIUIABICHHBIX YaCcTHUIl MeTajjia, HMEIOUINX
0O0JBIION 3amac TEIUIOBOM SHEPrHM, KOTOphIE MOMajas Ha TOPIOYHME MaTepHalbl,
MOTYT 3aXe€Yb UX.

OaHUM M3 HIMPOKO HU3BECTHBIX NPHUMEPOB HCIOJIB30BAHUS AJIEKTPUUECKOM
OYyTd B TIPOU3BOJACTBE SIBIISIETCS JJEKTPUYECKas CBapKa, MpU KOTOPOH IO
MPOBOJIHUKAM MPOTEKAIOT 3HAUYUTEIbHBIE TOKH U BBIACIACTCS OO0JBIIOE KOJIUYECTBO
TEIJIOBOM SHEPTHH.

[Ipouecc AMEKTPUYECKOW AYroBOM CBApKH, KAaK IMPAaBWIO, COIPOBOXKIACTCS
BO3HMKHOBEHHEM:

HarpeThiX J0 BBICOKOW TEMIIEPATYPhl WM JAXE PACKAJIECHHBIX CBApUBAEMBIX,
neTanei, KOHCTPYKIHMN WIH UX OTAEIbHBIX YYaCTKOB;

pa3eToM Ha 3HAYUTENbHBIC PACCTOSIHUS CPABHUTEIBHO OOJIBIIUX 110 pa3Mepam
YacTHI] pacIlJIaBIEHHOTO METaIa;

HarpeBOM KOHTAKTHBIX 3JIEMEHTOB U AJIEKTPUUYECKUX MPOBOJHUKOB B MECTax
HETUIOTHBIX COCIMHECHU;

UCKPEHUS B MeCTaX HEKAYeCTBEHHOI'O COEIUHEHUS WA MOJCOCAUHEHUS
ANEKTPUYECKUX MPOBOJAOB K CBApPOYHOMY ammnapary, CBApUBAEMbIM JCTAISIM H
KOHCTPYKITUSIM.

KopoTtkoe 3ambikanune

Cpean DpUYMH MOXApOB  BJIEKTPOTEXHMYECKOTO  XapakTepa KOpPOTKOE
3aMbIKaHUE SIBJIIETCA CaMbIM PaclpOCTPAHEHHBIM, XOTSI HEPEAKO OHO MOXKET OBITh U
CJIEICTBUEM KaKOH-JIMOO Apyroi aBapuiHOM CUTYyallH B AIEKTPUIECKOM LIETH.

KopoTkoe 3aMbIkaHe BOZHUKAET IPU COEIUHEHNUH DJIEKTPUYECKUX ITPOBOJOB C
HapylIeHHONM H30JALMEN, COIPUKOCHOBEHHHM IIPOBOJOB € METAUIMYECKUMH
3a3€MJICHHBIMM KOHCTPYKIUSIMH 3aHUN U COOPY>KEHUH, IOIMAJTaHUU HA OTOJICHHBIE
MPOBOJIa TMOCTOPOHHUX METAJUIMYECKUX MPEeaIMETOB, Npoboe OOyriaeHHOW wiu
HApPYLICHHON M30JLMU IPOBOAOB M JPYIUX DJIEKTPOYCTAHOBOYHBIX MU3Aciaud. B
pe3yJbpTare KOPOTKOTO 3aMbIKaHWs, H3-3a PE3KOro BO3pacTaHHsl TOKa B
ANEKTPUYECKON LEMHU, 3HAUMTEIBHO BO3PACTAET TEMIIEPATYPAa TOKOTIPOBOIAIINX KNI,
YTO MPUBOAMUT K BOCIUIAMEHEHHMIO M3OJISIIIUM JIEKTPUUYECKUX MPOBOJOB U Kadeneu u
qauie BCEro COMPOBOXKAAETCS PACILIABICHUEM METAJIJIA TPOBOJIHUKOB.

Ileperpy3ka 3J1eKTpHUYECKUX Lenen



[leperpy3kor Ha3bIBAETCA TAKOE SIBJICHHE, NPU KOTOPOM B JJIEKTPUYECKOMN
ceTH, OOMOTKax »JJEKTPUYECKUX MalluH, NpUOOpax M ammaparax BO3HHUKAIOT
TOKOBBIE Harpy3KH, IPEBBIIIAIOIINE IIIUTENBHO JOIYCTUMBIE.

Haubonee yacTeiMyU MPUYMHAMU, BBI3BIBAIOIIMMHU MEPETPY3KY AIEKTPUUECKUX
Leneu ABISIOTCS:

HEIIOJIHOE WM HEMETANIMYECKOE KOPOTKOE 3aMbIKaHUE Yepe3 HEKOTOpOE
EPEXOAHOE CONPOTUBIICHUE;

NepeHanpsHKeHUE B JIEKTPUYECKOM CETH;

pabota Tpex¢aszHoro ABUraTesns Ha ABYX (pa3zax BCIIEACTBHE OOpBIBA TPETbEH
WM cpabaThIBaHUS OJTHOTO U3 MPEIOXPAHUTENEH;

3aKJIMHUBAHUE, MEperpy3ka MeXaHU3Ma, MPUBOJUMOTO 3JIEKTPOJBHUraTEIEM
(Hanpumep, ABUTATEIS TPAHCIOPTEPHOU JIMHUN);

HEMpaBWIbHBIM  BBIOOpP  DJIEKTPOJABUTATENs JUIA  3aJaHHOro  pabodyero
MexaHHu3Ma (3aHMKEHHAs! MOLTHOCTh 110 OTHOUIEHUIO K TpeOyeMoil);

3ae/laHiEe BaJla 3JIEKTPOJBUraTessl BCICACTBUE HEJOCTATOYHOCTH CMAa3KH, WIIU
pa3pyLICHUH MTOAIIUITHUKOB U IIEPEKOCE BAJIA;

BKJIFOYEHHUE B JIEKTPUYECKYIO CETh HE IPELYCMOTPEHHBIX PACYETOM MOULIHBIX
NOTpeOUTENEH SIEKTPOIHEPTUHU.

BoJbioe nepexoaHoe conpoTuBJIeHHE

bonpmioe mepexogHOE COMPOTHUBIEHHE — OTO CONPOTHBICHHE YydYacTKa
DNEKTPUYECKOM IIeMM B MECTE€ COCIWHCHHUS OTACIBHBIX DJEMEHTOB (MecTa
COCTMHECHHS TIPOBOJIOB, TIOJICOSAMHCHUS WX K DJCKTPONPHUEMHHKAM, KOHTAKTHBIM
AJIEMEHTaM | T.I.) B KOTOPBIX, IPH HEMPABUILHOM WX MCIIOJHEHUU, COMPOTUBIICHUC
BBIIIIC 10 CPABHEHHUIO C CONMPOTHUBIICHUEM DJICKTPUUYCCKOM IETH 10 ITHX yY4aCTKOB M
mocie ux

HaubGonee wacto Ooinbline TEpexXOAHbIE COMPOTUBICHUS BO3HHUKAIOT B
CJIEIYIOIIUX CIIyqasiX:

B MECTax COEAMHEHUS MPOBOJOB MEXKIY COOOM, KOT/Ia BMECTO MaiKu, CBapKH,
OTPECCOBKM WJIM 3)KUMOB TIOJ OONTHl TMPUMEHSIOTCS CKPYTKH TIPOBOJIOB C
ATFOMUHUEBBIMUA U METHBIMH JKUJIAMU;

B MECTax MOAKIIOYEHUSI MPOBOJIOB K PYOMJIBHUKAM, JJICKTPOIBUTATEISIM M
JPYTUM anmaparaM 0e3 CTeIHAIbHBIX 32 KUMOB 1 HAKOHEYHHUKOB,;

B pPYOWIBHMKAX, MAarHUTHBIX ITyCKATEIAX, BBIKIIIOYATEIAK, IITEIICETBHBIX
pa3beMax (po3eTKax, BWJIKAX) Ha KOHTAaKTHBIX OJJIEMCHTaX IIPH CHUKCHUHU
MpUITaraeMbIX IS BKIFOUCHUS YCUIIMH, HETOBKITFOUCHHUS, TIOATOPAHUS | T.I1.;

B MECTaX KOHTAKTOB. BBIITOJHCHHBIX C MOMOIIBIO Pe3bOOBBIX COCIMHCHUN B
AIEKTPOOOOPYIOBaHUHU, KOTOpOE B Ipollecce pabOThl MOABEPKEHO BHUOpAIMH, U
0COOEHHO B CITy4asiX OTCYTCTBHS PHUCIIOCOOJICHNU TPOTHB CAMOOTBUHYNBAHHS,

B MECTax COCIUHEHHUsS IMPOBOJIOB, BBIMOJHEHHBIX C TOMOIIBIO TAWKH, HO C
MPUMEHEHUEM TMPU TOJATOTOBKE TOBEPXHOCTEH KHCIIOT, KOTOpBhIE MPaKTUYECKU
BCETJ]a OCTAIOTCS B MECTE MANKW M BIOCIEACTBUN BBI3BIBAIOT YCUJICHHOE OKHCIICHUE
MECT COCTMHECHHMSI YT OJTN3 PACIIONOKEHHBIX YYaCTKOB ITPOBOIOB.



OOpa3oBaHWe WCTOYHUKOB 3KWTAHUS TP BO3HUKHOBEHUU OOJBIITUX
NEPEXOAHBIX COMPOTUBJICHUH, KaK IPaBUIO, BO3MOXXHO, B MOCTaX IIOSBIICHUS
NIEPEXOAHBIX CONMPOTUBIICHUH, ONMMCAHHBIX BhINIE. HermocpeacTBeHHBIM UCTOYHUKOM
32)KHTaHUsS B 3TOM CJIy4ac MOTYT OBITh:

AJIEMEHTBI AJICKTPOYCTAaHOBOK, HArPEThIC JIO BBICOKOW TEMIIEpaTyphbl TEILIOM,
BBIJICJICHHBIM ~ 3JICKTPUYCCKUM TOKOM B MecTe OOJBIIOrO  IEPEXOIHOTrO
COTIPOTHUBJICHUS;

IEKTPUYECKUE WCKPHl WM YaCTHUIBI PACIUIABICHHOTO ¥ HAKaJECHHOTO
MeTajuIa, BOSHUKAIOIINE B MECTE «IIJIOXOT0» AJICKTPUIECKOTO KOHTAKTA.

bonpmoe  mepexomHOE  COMPOTHUBICHHE  MOXKET  OBITh  TPHYWHOMN
BO3HMKHOBEHHUS KOPOTKOTO 3aMBIKAHHSI.

HUckpenue

Hckpenue B 3JIEKTPOYCTAaHOBKAaX — 3TO BECbMa PaCIpPOCTPAHEHHOE SIBJICHUE U
MPOUCXOAUT KaK MPU HOPMAJIbHOM paboTe OTIENbHBIX NOTPEOUTENEN IIEKTPUIECKOM
SHEpPruM, Tak U B aBapuilHOM pexume. Vckpenue oOpa3yercs NMpu KOHTaKTHOW U
AYTOBOM 3JIEKTPOCBApKE, BKIIOUEHWH M BBIKIIOYEHHWU PYOUIIBHUKOB, MAarHUTHBIX
IyCKAaTeJIe, KOHTAaKTOpPOB, BBIKJIIOYATENIEM, HAa KOJbLIAX M  KOJUIEKTOpax
JJIEKTPOABUTATEIICH IIPU HEIUIOTHOM IIpUJIEraHUM K HUM IIETOK, U B MeCTax
HEKaYeCTBEHHOI'O COEIMHEHUS MPOBOJIOB K MOTPEOUTENSAM 3JIEKTPUUECKON IHEPIHH,
P CONPUKOCHOBEHHM OTHEJIbHBIX YYaCTKOB IPOBOJOB MEXAy COO0OM WM C
3a3€MJICHHBIMM KOHCTPYKUMSIMU M T.O. lIpu HCKpeHMM NpoUCXOauT oOpa3oBaHUE
MCTOYHHMKOB 3aXKUIaHus, 00JIaJa0IINX SHEPTUE U TeMIepaTypol T1OCTATOUYHBIX JJIs
BOCIUIAMEHEHUSI MHOTHX TOPIOYHX BEIIECTB U MAaTEPUAIIOB.

Hckpenue B HE MOKAPOONACHBIX U HE B3PBIBOOIACHBIX CPENlax, a TaKKe IpPH
OTCYTCTBUU B HEIMOCPEJICTBEHHOW OJIM30CTH TOPIOYMX MaTepUaIOB M KOHCTPYKIIHUMA
00JIbI1I0I ONTACHOCTHU HE MPEACTABIISET.

IlepeHanpskeHue B 3JIEKTPUYECKOM LENH

B cBa3um ¢ TEM, YTO MCTOYHUKHA IIUTAHMUS DIEKTPOIHEPIHEH HUMEIOT
OTPAaHUYEHHBIE MOIIHOCTH, IOAKIIOYEHUE K HUM WIA OTKIIOYEHHE OT HHX
AJIEKTPONOTpeOnTENeH MPUBOANUT K U3MEHEHHUIO HAMPSKEHUS B SJICKTPUUECKON CETH.
YToObl KOMIEHCUPOBATh CHIKEHUE HANPSKEHUS, IPU OJTHOBPEMEHHOM BKJIIOUEHHUH
00JBIIOr0 KOJMYECTBa MOTpeOUTENeH, HapsHKEHNE NCTOYHUKA MUTAHUS 3aBBIIIAIOT.
[loaToMy Tpu OTKIIOYEHMH OOJBIIMHCTBA TOTPEOUTENICd HANpsyKEHUE B
AIEKTPUUECKOM CEeTH CTAaHOBUTCS BbIllle HOMUHaNbHOTO (127, 220, 380 B). Benuunna
NepeHanpsHKeHUsT MOXKET ObITh Pa3IMYHOM M OCOOCHHO OOJIBIIMX pa3Iu4Mil yaiie
BCETO JOCTUTAET B CEIBCKOW MECTHOCTH.

[IpyurHON mNepeHanpsKEHUH B HJIEKTPUUECKOM CETH MOXKET OBITh TaKke
BBIXOJ U3 CTPOsI PETyJIATOpa Ynuciaa 000pPOTOB HA MECTHBIX 3JIEKTPOCTAHIUAX, KOT/a,
o0pa3HO TOBOPsI, IBUTATENb T€HEPATOpa UAET B «pa3HOCy. [lepeHanpsixeHrne MOXKET
BO3HUKATh. MPHU KOPOTKHUX 3aMBIKAHUAX; IIPHU IOMAJAHUU «BBICOKOI'0» HAIPSKEHHUS
Ha HU3KOBOJIBTHBIE CETH; IPU I'PO30BBIX Pa3PALaxX; MEKTPOMArHUTHOM UHIAYKIUHA U

Ap.
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[To>xxapHast OmMacHOCTh MEpPEHANPSHKEHUS, B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUMN, MOXKET HPOSIBIATHCS B CIEAYIOMIEM:

HOBBIIIEHUH BEPOATHOCTH BOSHUKHOBEHHS KOPOTKOTO 3aMbIKAHMUS;

YBEITMYEHUU TOKOBOM HArpy3KH Ha OTAEIBHBIX YUaCTKaX AJIEKTPUUYECKON LIeMH
1 BO3MO>KHOCTH BO3HHKHOBEHUS TIEPETrPY3KH;

MOBBIIIEHUH TEIUIOBBIJICIICHHS B AJIEKTPOHATPEBATENBHBIX YCTPOUCTBAX;

HOBBIIIEHUH BEPOSITHOCTH BO3HMKHOBEHHUS aBAapUHHBIX PEXHMMOB B JaMIlax
HaKaJUBaHUS;

MOBBIIICHUH BEPOSTHOCTU BBIXOJA M3 CTPOSI OTICIBHBIX 3JIEMEHTOB OBITOBBIX
ANEKTPOINOTpeOUTENei (TEIEBU30POB, PAIMONPUEMHUKOB, OJIOKOB MUTAHUS U Ip.), a
TaK e MPOMBIIUIEHHOTO YJIEKTPOOOOPYAOBAHHUS.

Ilepexoa 3JIeKTPUYECKOr0 TOKAa Ha 3a3eMJIEHHbIe MeTaJIHYecKue
KOHCTPYKIUH

[Iepexon 3JIEKTPUYECKOrO TOKAa Ha METAJUIMYECKUE 3236 MIICHHBIE KOHCTPYKIIUU
3JaHUN U COOPYXXEHUH, UMEIOLIUE 3JIEKTPUUECKOE COETUHEHHE ¢ 3eMJeil (KphILy,
BOJOCTOYHBIE  TpyOBI, TpPyObl ~ CHCTEMbl OTOIUIEHUSI U  BOJOCHA0XKEHUS,
METaJJIMYeCKhe OalKy, CETKU IOJA CJIOEM IITYKaTypKU M T.I.), NPOUCXOJIUT B
pe3ysbTaTe CONPUKOCHOBEHMSI UX C OJHUM U3 (Da3HBIX MPOBOJIOB, HAXOSAIIUXCS MO
HalpspkeHueM. B ciydae KOHTakTa MeXAy HMMH BO3HHMKAIOT 3HAYUTEIBHBIE TOKH
YTOUYKH, KOTOPbIE MOTYT MPHUBECTH K CpaOaTHIBAHUIO JIEKTPUUYECKOM 3allUThI, €CIH
OHa BeIOpaHa MpaBUJIbHO. B 3TOM cilyyae omacHOCTh mepexo/ia AJIEKTPUYECKOTO TOKa
Ha METaJUIMYECKHE KOHCTPYKIMHM, OIPaHUYMBAETCS MECTOM KacaHus IpOBOJAA K
KOHCTPYKIUH, TJI€ BO3MOKHbI 3HAYUTEIBHOE NCKPOOOPA30BAHUE U KPATKOBPEMEHHOE
BO3HMKHOBEHUE JJEKTPUYECKONM AYrd, KOTOpble MOTYT TMOJKEYb BOJIU3H
PacnoJioKeHHbIE TOPIOYNE MAaTEPHUAIIBI.

TenJioBoe Bo3eiicTBHE U ABAPUIHHBINA PeKUM Pad0ThI JIAMII HAKAJTUBAHUS

YCTpOMCTBO JIaMIIBI HAKAJTMBAHUA

OCHOBHBIMH TIPUYMHAMHU BO3HUKHOBEHHS MOKAPOB OT SJIEKTPHUUECKUX JIAMII
HAKaJIMBAHUS SIBJISIFOTCSL:

HEMOCPEACTBEHHOE COINPUKOCHOBEHHWE TOPHOYUX MATEPUATIOB C HArpeToun
KOJIOOH JIaMIIbL;

BO3JICHCTBUE TEIMJIOBOTIO U3ITYYEHHUS JIaMITbl Ha TOPIOYME MAaTepUaIbI;

BBUJICT PAaCKaJE€HHBIX Kallellb CIUpajiu, 00pa30BaBIIMXCS MO BO3JACHCTBHEM
IyTU MEXIY OSJEKTpPOJaMH WM OJHUM W3 DJIEKTPOJOB W OOropeBIled HUTHIO
HaKaJIMBaHUSI;

MOIA/IAHUE HATPETHIX YACTHUIl CIUPAIM HAa TOPIOYME MATEpHUalbl B pe3yjbTare
B3pPbIBA KOJIOBI JIAMITbl HAKATMBAHUSI.

Bo3HuKHOBEHNE MTOXAPOB OT JIAMIT HAKAIMBAHUSI MOXKET OBITH O0YCIIOBJICHO:

HAPYLWICHHWEM MPABWJI AKCIUTyaTallud JIaMI  HAKaJWBaHUWs, HalpUMED,
UCIIOJBb30BaHUEM HMX B IMOKAPOOMACHBIX MOMEMICHUAX 0€3 3alUTHBIX CTEKJISHHBIX
KOJIIAKOB;
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HECOOII0ICHHEe MUHUMAJIBHO JOMYCTHUMBIX PACCTOSHUI OT JIaMIl HaKaJUBaHUS
710 JIETKOBOCIUIAMEHSIIOIINXCSI U TOPIOYMX MATEpUajioB, UCIOJIb30BaHUE OYyMasKHbBIX
a0axypoB U JIp.;

HEKAUeCTBEHHBIM SHEProcHa0KeHUEM (PEe3KUMU KOJICOAHUSIMU HAMPSIKEHUS B
AIEKTPUYECKON CETH, YTO MOXKET IOBJIE€Yb K BO3HUKHOBEHUIO AYTM WA B3PBIBY
KOJIOBI).

Crenenb HarpeBa KOO DSJIEKTPUYECKHUX JIaMIl HAKaJMBAaHUS 3aBUCUT OT
paccTosiHUSL OT HUTU Hakaja 10 KOJIObI U OT MOIIHOCTH JamIibl. [Ipu 3TOM nmammb
MEHBIIIE MOIIHOCTH C MalbIM pa3MepoM KOJIO MOTYT HMMETh OoJjiee BBICOKYIO
TEMIIEpaTypy Ha TOBEPXHOCTH KOJO, 4eMm Oojiee MOIIHBIE JaMIbl OOJbIINX
pa3mMepoB. Y  M3rOTaBIMBAEMBIX  IMPOMBIIUIEHHOCTBIO  JIAMII  HAKaJWBaHUSA
MOIHOCTBIO OT 40 10 100 BT B yCnoBUAX HOPMAIBHOM 3KCIUTyaTalldl TEMIIEpaTypa
Ha MOBEPXHOCTU KOJIO Haxoautca B mpexaenax 125-240 °C. Ho npu ycnoBuu
aKKyMyJISILIMK Teria (HalpuMep, CONPUKOCHOBEHUS C KaKUMHU-ITMOO MaTepHhajiaMu)
OHA MOJKET MOBBIIIATHCSA HA HECKOJIBKO COT T'PaJyCOB U IPUBECTH K BOCIUIAMEHEHUIO
rOproYux MarepuasioB. Tak, HampuMmep, Jiamna HakajauBaHds MolHocTero 100 BT,
o0epHyTass XJOMYaTOOYMa)KHOM TKaHbIO YK€ dYepe3 S5 MHUH. MOXKET HMETh
TEeMIEpaTypy Ha MoBepXHOCTU K00kl 350 °C 1 MpUBECTH K 3aTOPAHUIO TKaHHU.

[IpoBeneHHBIE HCCIAEAOBAHMS NOKA3ald, 4YTO XJIONOK, Bara W W3Jeud,
M3TOTOBJICHHBIE HA UX OCHOBE, HaXOAsAIIUecs Ha paccTosHUM 10 30 MM OT KOJIOBI
JaMITbl HAKAJIUBAHUs, CIOCOOHBI BOCIIAMEHUTHCS B TEUEHUE OJTHOTO Yaca.

ABapuiiHbIN pEeXUM B JIaMIIaX HAKAJIUBAHUS M KaK CJIEICTBEHHO Pa3pbIB KOJO,
BO3HUKHOBEHHE JYTW, OIUIABJIEHUE DJIEKTPOJOB U NPOIUIABICHUE KaIUIIMU
paCIUIaBJIEHHOTO0 MeTajula KOJO JaMIl BO3MOXKEH IMpPU 3HAYUTEIBHOM MOBBIIICHUH
HaIIpSKEHUS. B DJIEKTPUYECKOW CETH, a TaK)KE BCIIEICTBUE HU3KOTO KadecTBa JIAMII
HaKaJIMBaHUs (KOHCTPYKTUBHBIX U TEXHOJIOTMYECKUX (PAKTOPOB, HAPUMEP MIIOXOrO
KOHTakTa B MeECTE€ MOJACOCANHEHUS BOJIb(pPaMOBOW HUTH Hakaja K HUKEJIECBOMY
AICKTPOAY).

[Tpu paspymieHMr KoJObl JIaMIIbl HAKaJIWBAHMUS BO3MOXHO BBINAJIECHUE
pPACKaJIEHHbIX YacTHI] CIHpaId W NOMNAJaHHEe UX Ha Toprouyue marepuainsl. [Ipu
o0pa30oBaHUM BHYTPH KOJIOBI JITaMIIbl HaKaJMBAHUS AJIEKTPUUYECKON IyTU MOMaJaHue
pPACKaJIEHHBIX YacTHI] METajlyla Ha FOPIOYME MaTepHalibl BO3MOXHO HE TOJBKO IpPH
pa3pyuieHUH KOJObI JIaMIIbl, HO W TpPHU MPOIUIABICHWU €€ paCIUIaBICHHBIMU
yacTulamMu Mmetamia. MccnepoBanus Mmokasaiy, YTO NMPU OIUIABIICHUM HUKEJIEBBIX
ANEKTPOJOB Karumi MeTaima B 50% ciydaeB NpOIJIABISAIOT KOJIOY  JIamIlbl
HaKaJIMBaHMs, OCTABIsAsl OTBEPCTUA AuamMeTpom OoT 1 1o 3 Mm. PackaneHHble Karum
HUKEeJId MPU BBIXOJE M3 KOJOBI JaMIbl HAaKaJMBaHUA B arMocdepy B3pbIBAIOTCH,
oOpaszyst moTok, cocrosmuii nmpumepHo u3z 4000 ugactur. Temmeparypa yacTuil
Hukens pazmepom ot 0,5 mo 3 MM Haxoautcs B auanazone 1500-2200 °C, uyto
IIPEACTABIIAET UX BBICOKYIO IT0KapOOITaCHOCTb.

ABapuiiHbI pe;KuM padoThl JIOMUHECHEHTHBIX CBETHILHUKOB
CBeTHJIBHUK JIOMMHECHEHTHBIH
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[ToxxapHast 0e30macHOCTh  JIIOMHUHECLIEHTHBIX  CBETHJIBHUKOB  O3HA4aeT
NPAKTUYECKYI0 HEBO3MOXKHOCTh 3aropaHusi, KaK CaMOro CBETWIbHHKA, TaK W
OKpPYXaIOIllel ero Cpeibl, YTO JIOJKHO 00€CTIeunBaThCsl KOHCTPYKIIMEH CBETUIILHUKA,
BEIOOPDOM  KOMIUIEKTYIOIIMX M3JEIMH W MaTepuajioB C  TeMIEpaTypHbIMU
XapaKTEPUCTUKAMU COOTBETCTBYIOLIMMHU TEIJIOBOMY PEKUMY paOOThl CBETHJILHUKA.
[Ipyu »>TOM XapaKTepUCTUKaMHU MOXKapoOE30MaCHOCTH SIBJISETCS COOTBETCTBHE
TEMIIEpaTypbl Ha OCHOBHBIX DJJ€MEHTaX CBETOBOIO IMpuOOpa JAOMYyCTUMBIM
3HAaYEHUSIM, KaK B paboueM, TaK ¥ B aBApUITHOM PEKUME €ro paboThI.

PaccMOTprM BO3MOKHBIE NPUYMHBI MOSBICHUSA OOJBLIIMX TEMIIEpaTyp Ha
JIOMHMHECLIEHTHBIX JIaMIaX €O CTaHAApPTHBIMU 3JEKTPOMATHUTHBIMU  ITyCKO-
perynupyromnmu  anmapatamu (ITPA). C Touku 3peHHs (U3HUECKOro IMporecca
MOJIyYeHUs] CBETa JIIOMUHECUEHTHBIE JamIbl 0ojiee 3HAYUTEIBHYIO YacTb
ANEKTPOSHEPTUH MPEBPAIIAIOT B BHUAMMOE CBETOBOE H3IIYUEHHE, HEXKEIH JIaMIIbI
HakamBaHus. OJIHAaKO IIPU  ONPENENICHHBIX  YCIOBUAX,  CBSA3aHHBIX  C
HeucnpaBHOCTAMU [IPA JTIOMHUHECHIEHTHBIX JIaMII, BO3MOXEH MX CHUJIbHBIA Harpes (B
oTnenbHbIX ciydasx 10 190-200 °C), B pe3ynbTaTe 4ero MpoucXoAuT pa3MsrdeHue u
BBITCKAHME 3AJIMBOYHOM MAacChl, IPUBOJSIIIEE K BO3FOPAHUIO IOJMMEPHBIX
pacceuBaresneil JJIOMUHECHIEHTHOTO CBETUJIbHUKA.

OnpeneneHHyro MoXapHyH ONACHOCTb MPEACTABISIOT CTapTEPhl, T.K. BHYTPH
HEKOTOPBIX W3 HHUX HaXOJATCS JIETKOCropaemble MaTepuanbl  (OyMaXKHbIN
KOH/IEHCATOp, KAPTOHHBIE MTPOKIAJIKH U JIp.).

B mnoxapoonacHbeIX 30HaxX JOJKHBI NPUMEHATHCS CBETUIBHUKH HMEIOIINE
CTETICHb 3allMThl HE MEHee yKka3aHHOH B Tabmuie 3.1.

Tabmuma 3.1

MuHuManbHble AOMYCTUMBIE CTENEHHU 3aIUThI CBETUILHUKOB B 3aBUCUMOCTH
OT KJIacca MoKapoonacHOM 30HbI

Nctounuku cBeta, | CTENEeHb 3alUThl CBETUJIBHUKOB [IJI I0XKApOONACHOM 30HBI
yCTaHaBJIMBaeMbIe | Kjlacca
B CBETHJIBHUKAX I1-1 I1-11 II-IIa, a Taxxe | ITIII
IT-11 pu
HATUYUHN
MECTHBIX
HIDKHUX
OTCOCOB 51
00111e00MEHHOM
BEHTHIISIIIUU
JlamMIIbe! IP53 IP53 2’3 2’3
HaKaJNBaHUS
Jlammer JIPJI IP53 IP53 1P23 1P23
JITOMMHECIICHTHBIC
JIAMIIBI

MuHuManbHbIe AOMYCTUMBIE CTENEHHU 3aIUThl CBETUILHUKOB B 3aBUCUMOCTH
OT KJIacca nmoxapoonacHoi 30HbI kitacca 2’3 IPS3 P53 1P23 5°3 5°3 P23 IP23
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Ipumeuanue. Jlonyckaemcs usmeHAmb CMeneHb 3awumvl 000JI0YKU Om
NPOHUKHOBeHUSL 600bl (2-51 yughpa 0bo3HAUEHUSs) 6 3a8UCUMOCIIU OM VYCI0BULL CPeObl,
8 KOMOpOU YCMAHABIUBAIOMCSL CBEMUTbHUKU.

KoncTpykiusi cBeTWIIbHUKOB ¢ Jamnamu JIPJI nomkHa UCKITIOUaTh BhINATAHUE
u3 HUxX Jamn. CBETUJIBHHUKU C JAMIIAMU HAKaJWMBAaHUS JOJKHBI MUMETh CILUIOIIHOE
CUJIMKATHOE CTEKJIO, 3amuiaroniee jJamny. OHU HE NOJHKHBI UMETh OTpakaTelied U
pacceuBaTenieil M3 CropaeMbIX MaTepuaioB. B moxapoonacHbIX 30HaX JHOOOTO
KJIaCcCa CKJIQJICKUX IMOMENICHUN CBETUJIBHUKH C JIFOMUHECUCHTHBIMU JIAMIIAMHU HE
JOJDKHBI HMMETh OTpaXKaTeJled W pacceuBaTeiied W3 TOPIOYUMX MaTepualioB. 59
DIIEKTPOIPOBOJIKA BHYTPH CBETUJIILHHUKOB C JaMnaMu HakanuBanus u JIPJI no mecra
MPUCOCIVNHEHNSI BHEIIHUX NPOBOAHUKOB JOJKHA BBIIOJHATHCA TEPMOCTOMKUMU
npoBojiaMu. [lepeHOoCHbIE CBETUJIPHUKM B IOKApOOIACHBIX 30HAxX JOOOro Kiacca
JOJKHBI UMETh CTENEHb 3allluThl HE MeHee [P54; CTEeKIIAHHBIN KOJINaK CBETUJIbHUKA
JIOJIKEH OBITh 3aIUIIEH METANINYECKON CETKOM.

HopMbl OCBEILLIEHHOCTH, OTPaHUYEHUs CIEMSAIIEro ACHCTBHUS CBETHJIHBHUKOB,
MyJbCAllUd OCBEIIEHHOCTH WU JPYTrM€ KaueCTBEHHbBIC ITOKA3aTEIU OCBETUTEIBbHBIX
YCTAHOBOK, BHUJbI W CHCTEMBbI OCBELICHHS JOJKHBI IPUHUMATHCA COTJIACHO
tpeboBanusam CHull 23-05-95 «EctecTBeHHOE M MCKYCCTBEHHOE ocBeleHue»[9] u
JOJIKHBI COOTBETCTBOBATH TPEOOBAHUSM HOPM MOKAPHOM 0€30MMaCHOCTH.

JUIst  2IEKTPUYECKOrO OCBEUICHUS CJEeNyeT, KakK MpaBWIO, IMPUMEHSThH

pa3psiiHbIe  JIaMITbl HU3KOTO JaBJCHUs (HampuMep JIFOMUHECIICHTHBIE), JIaMIIb
BBICOKOTO JIaBJieHUs (Hampumep MmeTtauioraniorenssie tuna JAPU, JIPU3, natpuenbie
tuna J[HaT, kcenonoBsie tunos JIKcT, AKcTJI, pryrHO-BONBGpaMOBBIE, PTYTHbBIC
tuna JIPJI). lomyckaeTcst UCIIOJIb30BAHUE U JIAMIT HAKAJIMBAHUSI.
[Ipumenenue ajii BHYTPEHHETO ocBemleHus KceHOHOBbIX Jamm Tuna JKcT (kpome
JKcTJI) nonmyckaercsi ¢ pazpemieHuss ['OCCaHMHCHEKIMM W TPH YCIOBHUH, YTO
FOpPU30HTAbHAS OCBELICHHOCTh HAa YPOBHSX, T[J€ BO3MOXHO JUIUTEIbHOE
npeObIBaHMe Jtosield, He TpeBbimaetr 150K, a MecTa HaxXOXKIEHUS KPaHOBIIUKOB
SKPAHUPOBAHBI OT MPSIMOTO CBETA JIAMII.

[Ipy npuUMEHEHUM ITIOMUHECUEHTHBIX JaMIl B OCBETUTEIBHBIX YCTAaHOBKAX
JOJDKHBI ~ COOJIIONIaThCS  CIEAYIONIME YCIOBUS IS OOBIYHOTO  WCIOJIHCHUS
CBETWJILHUKOB:

1. TemnepaTypa okpyXxarolieil cpebl He JoJKHA ObITh HiKe 5°C.

2. HampsiokeHue y OCBETUTENBHBIX MPUOOPOB NOJKHO ObITh He MeHee 90%
HOMHUHAJIBHOTO[5].

Jlns aBapuMHOTO OCBEIICHUS PEKOMEHIYETCS MPUMEHSTh CBETHJIBHUKH C
JaMIIaMU  HaKJIMBAaHUS WM JIIOMHUHECHEHTHBIMHU. PaspsiHble JaMIlbl BBICOKOTO
JABJICHUSI JIOMYCKAeTCS WCIOJIb30BaTh TMPU OOECIEYEHUH WX MTHOBEHHOTO
3KUTaHUS U IEPE3KUTAHMUSL.

JIJist TUTaHUsT OCBETHTENLHBIX PUOOPOB OOIIEro BHYTPEHHETO U HAPY>KHOTO
OCBELICHMS, KAaK MPAaBHIIO, JOJDKHO NPUMEHAThCA HamnpspkeHue He Boime 220 B
MEPEMEHHOTO HJIM MOCTOSIHHOTO TOKa. B momenieHusix 6e3 MOBBIIIEHHON OMAacHOCTU

14



HanpspkeHue 220 B MOXeT npUMEHSThCA M BCEX CTALMOHAPHO YCTAHOBJIEHHBIX
OCBETHUTENbHBIX MPUOOPOB BHE 3aBUCUMOCTH OT BBICOTHI UX YCTAaHOBKH.

Hampsixkenue 380 B gy muTaHust OCBETUTENBHBIX MPUOOPOB  0OIIEro
BHYTPEHHETO W HAPY>KHOTO OCBEIIEHUS] MOXKET HMCIOJIb30BAThCS MPHU COOIOJICHUN
CIEAYIOMINX YCIOBUM:

1. BBoz1 B OCBETUTEINIbHBIN MTPUOOP U HE3aBUCUMBII, HE BCTPOCHHBIN B MPUOOP,
MyCKOPETYJIUPYIOIINI anmapaT BBIMOIHAETCS MPOBOJAAMH WU KabelieM C U30Jsauen
Ha HampspkeHue He meHee 660 B.

2. BBoa B OCBETHTENBHBIM MpHOOp ABYX WIM TpPEX MPOBOAOB pa3HbIX (a3
cuctembl 660/380 B He momyckaercs.

B nmomenieHusix ¢ MOBBIIIEHHON OMACHOCTBIO U OCO0O OMACHBIX IMPH BBICOTE
YCTAaHOBKH CBETWJIbHUKOB OOIIEr0 OCBELIECHHA HaJ TMOJOM WM IUIOUIAJKOM
oOcly’kuBaHusi MeHee 2,5 M TPUMEHEHHE CBETWIBHHKOB Kjacca 3amuThl ()
3ampenaercs, HeoOXOAUMO MNPUMEHATh CBETWIBHUKM Kjacca 3alluThl 2 wid 3.
JlommyckaeTcst HCIOIb30BaHNE CBETHIIBHUKOB Kilacca 3alllUThl 1, B 3TOM Cilydae Lelb
JOJDKHA OBITh 3allUILEHA YCTPOWCTBOM 3amUTHOrO OTkIoueHus (Y30) ¢ TokoM
cpabateiBanus 10 30 MA.

Vka3aHHple  TpeOOBaHUS HE  PaCHpOCTPAHAIOTCS HA  CBETUJIbHUKH,
oOciykuBaemMble C KpaHOB. [Ipu 3TOM paccTosiHHE OT CBETWJIBHUKOB JI0 HacTWIIA
MOCTa KpaHa JOJDKHO ObIThb HE MeHee 1,8 M WM CBETWJIBHUKU JIOJKHBI OBITh
MO/IBEIICHbl HE HWKE HIDKHEro mosica pepM MEepeKphITHs, a OOCIYKUBAHHE ITUX
CBETWJIBHUKOB C KpAHOB JIOJDKHO BBIMOJHATBCA C COOJIOJEHUEM TpeOOBaHUM
TEXHUKU 0€30MaCHOCTH.

B ycranoBkax ocBemieHust ¢acagoB 3IaHUI, CKYJBOTYp, MOHYMEHTOB,
MOJICBETa 3€JIEHW C HCIOJIb30BAHUEM OCBETUTEIBHBIX MPUOOPOB, YCTAHOBIIEHHBIX
HUXKE 2,5 M OT MOBEPXHOCTH 3€MJIM WJIM IUIOMIAJKU OOCITY>KMBAHUS, MOXET
NpUMEHAThCA HanpspkeHue a0 380 B mpu cremeHW 3amuThl OCBETUTEIBHBIX
npubopoB He Hike [P54.

B ycranoBkax ocBemieHuss (OHTAaHOB M 0OacceiHOB HOMHHAIbHOE HAIpPSKEHHE
MUTaHU OTPY’KaeMbIX B BOAY OCBETUTEIBHBIX MPUOOPOB JOJIKHO OBITH HE Oosee 12
B.

JUIst TUTaHUS! CBETHJIBHUKOB MECTHOT'O CTALlMOHAPHOI'O OCBEILEHUS C JIAMIIAMH
HAKaJMBaHUS JOJDKHBI IPUMEHSTHCS HAMPSDKEHUS: B MMOMEIIECHUAX 0€3 MOBBIIIEHHON
omacHocTH - He BoIre 220 B 1 B TOMEINIEHNAX ¢ HOBBIIEHHON OMACHOCTRIO U 0CO00
onacHbIX - He Bbie 50 B. B momemieHusx ¢ MOBBIIIEHHONW OMacHOCTbIO U 0CO00
ONAaCHBIX JOIyCKaeTcs HampspkeHue 10 220 B sl CBETWIIBHMKOB, B 3TOM CIIy4ae
JOJIKHO OBITh MPEAYCMOTPEHO WM 3alIUTHOE OTKIIIOUEHHE JIUHUU MPU TOKE YTEUKU
10 30 MA, WK MUTaHUE KAKJIOTO CBETUJIbHUKA Yepe3 pasesitouuil TpancGopmMarop
(paznenstomuii  TpaHcopMaTop MOXKET HMMETh HECKOJBKO JJIEKTPUUECKH HE
CBSI3aHHBIX BTOPUYHBIX OOMOTOK).

JUIsi muTaHus CBETWJIBHMKOB MECTHOI'O OCBELIEHUS C JIIOMUHECLEHTHBIMH
JaMIlaMd MOKET NPUMEHSThCS HanpsbkeHne He Bbime 220 B. Ilpm stom B
MOMEILEHUSAX CBIPBIX, 0CO00 CBIPBIX, JKAPKUX M C XMMHUYECKHM aKTUBHOHU cpenoun
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MPUMEHEHUE JIFIOMUHECIIEHTHBIX JIaMIl JUIsi MECTHOTO OCBEUIEHUS JOIMyCKaeTCs
TOJBKO B apMaType CIEeHHAIbHON KOHCTPYKIIHAH.

Jamner IPJI, JIPU, IPU3 u JIHaT mMoryT mpuMEHSTHCS IS MECTHOTO OCBEIICHUS
npu HanpsbkeHuu He Bhime 220 B B apmatype, crienHallbHO NpEeIHA3HAYCHHOW IS
MECTHOT'O OCBEIICHUS.

JIns nuTaHusA TEPEHOCHBIX CBETUJIBHUKOB B TMOMEIIEHUSX C IOBBILIEHHOM
OMAaCHOCTBIO 1 0CO00 OMACHBIX JIOKHO MPUMEHSTHCA HarpskeHue He Boiiie 50 B.
[Ipn Hammumm 0co00 HEOIATONPHUATHBIX YCIOBHH, a WMEHHO KOTJa OMAacHOCTH
MOPAKECHUS  DJIGKTPUUECKHMM  TOKOM  yCYIyOJsieTCs  TECHOTOH, HEyJAOOHBIM
MOJIOKEHUEM Pa0OTAOIIETO, COMPUKOCHOBEHHEM C OOJIBIIMMH METAJUTHYCCKUMH,
XOpOIIO 3a3€MJICHHBIMU TMOBEPXHOCTSIMU (Hampumep, pabora B KOTJIaxX), WU B
Hapy>XHBIX YCTAaHOBKAX JIJIi MUTAHUS PYYHBIX CBETHJIBHUKOB JOJKHO MPUMEHSITHCS
HanpspKeHue He Boie 12 B.

[lepeHOCHbIE  CBETWJIBHUKHM, NPEAHA3HAYECHHBIE M1  [OJIBEIIMBAHUS,
HACTOJIbHBIC, HAIOJbHBIE W T.I. MPUPABHUBAIOTCS MpPHU BBHIOOpE HAMNPSHKEHUS K
CTAallHOHAPHBIM  CBETHJIBHUKAM MECTHOIO CTallMOHApHOrO ocBemieHus . Jlns
MIEPEHOCHBIX CBETWJIBHUKOB, YCTAHABIMBAEMbIX HA MEPECTABHBIX CTOMKAX HA BBICOTE
2,5 M u Oonee, gomyckaerca NpUMEHATh HampspbkeHue 10 380 B. Iluranue
CBETHJIBHUKOB HampspkeHueM a0 50 B OmKHO MpOM3BOIUTHCS OT Pa3leisIOIINX
TpaHc(hOpMaTOPOB MIIM ABTOHOMHBIX HCTOUHUKOB MUTaHKS [5].

TemnJioBoe Bo3eiicTBHE 3JIEKTPOHATPeBaTEJIbHBIX IPUOOPOB

[To>xapbl OT 3IEKTpOHArpeBaTENbHBIX MPUOOPOB MOTrYT BO3HUKATh W3-3a
KOHCTPYKTUBHBIX HEJOCTATKOB OTHEIBHBIX Y3JIOB, a TaK K€ HapyIICHUS MPaBHII
AKCIUTyaTallMi 3TUX TPHUOOPOB.

[Tpu 5TOM HemoCpPeACTBEHHBIMU UCTOYHUKAMU 3KUTAHUS MOTYT OBITh:

- KOPOTKOE 3aMbIKaHUE B 3TUX NMPUOOpax, MUTAIOIIUX IIHYpaX U JIUHUSIX;

- IeperpysKa;

- 60JIBIIIOE IEPEXOTHOE CONPOTUBIICHHUE;

- HCKpPEHHUE;

- JIEKTpUYECKas Ayra;

- HapyllIeHHE TEIJIOBOIO pexuMa (BbITEKaHHE KUJIKOCTH, U3MEHEHHUE YCIOBUMN
TEII000MEHA U T.I1.)

- paOOTHI JIEKTPOHATPEBATEIHLHOTO TPUOOPA;

- pacmojioKeHHE WIM TOMNaJaHhe TOPIOYMX BEIIECTB B 30HY CHIJIBHOTO
TEIJIOBOT'O BO3JCHCTBUS.

K anexmponazpesamenvuvim npubopam omuocsam:

- HarpeBaTesy ¢ TPyOUaThIMHU HarpeBaTeIbHBIMU JIEMEHTAMU;

- KOMIO3UIIMOHHBIE AIEKTPOOOOrpeBaTeNH;

- OBITOBBIE THOKHME HarpeBaTeNH IJIsl HEIOCPEICTBEHHOTO 000rpeBa YeIOBEKa;

- BIEKTPONPUOOPHI C TOJICTOMJICHOYHBIMU HArPEBATEIbHBIMU 3JIEMEHTAMU;

- OETOHHBIE U KEPAMHUUECKHE 3IEKTPOOOOTPEBAEMbBIE TOJIBI U MTAHEIH;

- 3JIEKTPOKAaMUHBI, KOHBEKTOPBI, TEIJIOBEHTUIISTOPHI, PaUaTOPhL;

- 3JIEKTponeyr B OaHsX (cayHax);

16



- BIIEKTPOTOCTEPHI, POCTEPHI, TPUJIIH, IIAILIBIYHHUIIBI;

- QIIEKTPOIUIUTHIL, DIIEKTPOUAHHUKH, KUIIATUIbHUKHY;

- yTIOTH,

- MUKPOBOJIHOBBIE TI€YH;

- QIIEKTPOHATrPEBATEIbHBIN HHCTPYMEHT.

OOmensBecTHbl  mpumepbl  paspymienuss ~ TOHoB — snekTpuueckux
KUTSTHIGHUKOB BKJIIOYEHHBIX 0€3 BOIbl. BO BKIIIOYEHHOM COCTOSIHUH, HO 0€3
MOTPYXKEHUSI B BOJY, JJCKTPUUECKUN KUIATUIBHUK B TEUYEHHUE HECKOJIBKHX MHUHYT
MOJKET pacKaJUThCs JOKpacHa U Temreparypa obonouku TOHa npu sTom gocturaer
700-800 °C wu Bemme. PacrmaBneHHble Kamiau paspyuiuBiieiics obomoukun TOHa
MOTYT MPUBECTH K 3aTOPAHHIO TOPIOUNX MATEPHAIIOB.

KOHTpOJIbHLIe BOIIPOCHI

. Ilepeunciaure NPUYUHBI IOKAPOB DIEKTPOTEXHUYECKOT0 XapaKTepa.
. IlpyuuHBI OKapbl AJIEKTPOHATPEBATEIBHBIX IPUOOPOB

. [laiiTe onpeienieHue EKTPUYECKON IyTH.

. [laiiTe onpeienieHue EKTPUYECKOMY aImapary.

. Bupl 251eKTpUYECKUX aIapaToB TEIUIOBO3a.

. ABapHiHBIN peXUM paObOThl JIOMUHECLIEHTHBIX CBETUILHUKOB.

7. Ilepeuncivite OCHOBHBIE 3JIEMEHTHI AEKTPUUECKUX YCTPOUCTB.

8. Uto Takoe KOpOTKOE 3aMbIKaHue?

9. Ilepeuncinte OCHOBHBIE IPUYNHAMHU BOSHUKHOBEHUS ITOKAPOB OT
AIEKTPUYECKUX JIAMIT HAKAJIMBAHUS.

10. ABapuitHBIN peKUM B JIaMIlaX HaKaJINBaHU.

OOk WN B
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