AEAAA XV YEAEOPE<ANETA TNAZLZAATEA

AAd paspeneHUs >KMAKUX M Ta30BBIX CYCIEH3UM MOJKHO HUC-
IIOAB30BaTh CUABI AAEKTPUUECKOTO IMOASd. [1pu AeMCTBUM Ha 3MYALCHIO IIOA Iie-
PEMEHHOr0 TOKa BBICOKOTO HANPSOKEHUd IIPOUCXOAUT CAMSHUE (KOaryasiud)
MEAKHX KalleAeK AUCIEePrUPOBAHHOU JKUAKOCTU B OOAee KPYIIHBIE, KOTOPBIE 3a-
TeM AETKO OCA’KAQIOTCSI IIOA AEUCTBUEM CHUABL TsoKecTH. Co3paBasl dAeKTpUdec-
KUY pa3psA B rase, AOOHMBAIOTCS 3apsiKeHUSI B3BEIIeHHBIX B HEM YaCTHUI], KOTO-
pBle 3aTeM OCa’KAQIOTCSI AAEKTPUUYECKUMU CHAAMU B IOA€ TMOCTOSHHOTO TOKa
BBICOKOT'O HaTIPSI’KEHUS.

YEAEOPEXANEEA NTTNTAU DACAAEATER
TAOORTUO YT OEUNEE

AoObpIBaeMasd He(dTh YacTO COAEP’KUT BOAY B BHAE CTOUKOM
SMYABCHUU. DTa BOAA OTAMYAETCSH CPABHUTEABHO BBICOKHUM COAEPKAHUEM COAEH,
IIO3TOMY He(dTh, IOAAE’KAIasd NepepaboTKe, AOAKHA OBITh IIPEABAPUTEABHO
00e3BOYKeHa M 00eCcCOAeHa.

O06e3BOXXUBaHUE, & CAAOBATEABHO, U 00eCcCOAMBaHUe He(TU MOXKeT OBITh
OCYILIeCTBAEHO MeXaHWYeCKUM HAM XUMUUYECKHMM MeTOAOM, HO Hauboaee 3d-
(PeKTUBHBIM SIBASIETCS BO3ACUCTBHE IAEKTPUYECKOTO ITOAM.

OO0OpaboTKke He(PTU B 3AEKTPUUECKOM IMOAE OOBIYHO IIPEAIIECTBYEeT ee CMe-
LIeHUe C MeHee MHHEPAAUu30BaHHOU MPECHOM BOAOM B KOAMUecTBe 5+15 % Ha
He(Tb. B 3TOM cAydae KOHIEHTpanus COAEM 3HAQUUTEABHO YMEHBIIAeTCs, YTO
IIO3BOASIET IPU AQHHOM CTelleHM 00e3BOJKUBAHUS (AeCAThle AOAU IIPOIeHTa OC-
TATOYHOM BOABI) CYIIeCTBEHHO CHU3HUTH COAEP’KAHUE COAeH U O0eCIeuUuTh BHI-
COKYIO CTelleHb oO0eccoAnuBaHUs (MeHee 5 Mr Ha 1 A HedTH). [Ipu BEICOKOM CO-
AEP>KaHUU BOABI B MCXOAHOU He(dTm 00pabOTKy He(dTH BOAOU OCYIIECTBASIOT
ABAKABL.

CyIIHOCTE MeTOAQ 3AeKTPOOOPAabOTKMU 3aKAIOUAeTCsS B TOM, YTO IIOA AeH-
CTBUEM JAEKTPUUYECKOI'O IIOAS BBICOKOI'O HAIpsDKeHUs M IIepeMeHHOI'o Hallpas-
AEHUS KalleAbKM BOABI 3apsDKAIOTCS M HAUWHAIOT ABUTATBCSA 110 HANPABAEHUIO
CUAOBBIX AWHUMN 3A€KTPUYECKOTO NOAS. Pa3HOMMEHHO 3aps’KeHHBIe KalleAbKHU
B3aVMMHO NIPUTATUBAIOTCA U CAUBAIOTCA. 3aps’KeHHBIE OAHOMMEHHO (B OCHOBHOM
OTPUIIQTEABHO) KalleAbKM BOABI ABMJKYTCSI K IIPOTHBOIIOAOKHOMY IIOAIOCY, BCe
BpeMsi MeHsIsl HallpaBAeHUe ABUJKEHHUs BCAEACTBHE IIePeMeHHOCTH IIOAS, CTaAKH-
BAIOTCSI U TOXKe CAMBAIOTCS. AAS YAYUIIEHUS NTpollecca KOAryAdIuy B MOTOK dac-
TO AOOA@BASIIOT HEMHOI'O IIeAOYU, HENUTPAAU3YIOUled OpraHWYeCKHe KUCAOTHL U
YBEAWYUBAIOIIEN 3AeKTPOIIPOBOAHOCTE BOABL. IIpoliecc BeAyT C IOAOTPEBOM (AAL
YMEHBIIIEHU] BA3KOCTH) U IIOA AABAEHHUEM, MCKAIOYAIONIUM BO3MOJKHOCTH HCIIa-
peHust BOABI U KuneHus HedTHu. [IprMeHsieMas B NPOMBIIIAEHHBIX YCTAaHOBKaX
Pa3HOCThb MOTEHIIMAAOB AocTuraeT 35 kKB.

OAEKTPOAETUAPATOPOM HA3BIBAETCS YCTPOMCTBO AASI OOPAOOTKU B 3AEKT-
PUYECKOM IIOA€ CYCIIeH3UHU THUIIA JKUAKOCTh — JKUAKOCTH (HapuMep, HeTb —
BOAQ).

B OpOMBIMIA€HHON NPAKTHUKE IIOAYUYMAM PACIPOCTPAHEHHE 3AEKTPOAETHA-
paTOpHl PA3AMYHBIX TUIIOB: BEePTHKAABHBIE, TOPU30HTaAbHBIE, Chepudeckue.

B kauecTBe npuMepa Ha puc. XV-1 mokaszaH rOPU3OHTAABHBIU 3AEKTPOAE-
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Puc. XV-1. Topu3oHTaAbHBIN 3AeKTpoAerupparop II'200-10:

1 — kopmyc; 2 — U30A4TOp; 3 — BEPXHUM 3AEKTPOA; 4 — HIDKHUHN DAEKTPOA; 5 — cOOpHUK obeccoreHHOM HedrTw; 6 — TpaHcdopmarop; 7 —
BBOA, BBICOKOTO HAUpsiKeHUs; 8 — COOPHUK COAEHOM BOABI, 9 — NPOMBIBOUHBLIM KOAAeKTOp; 10 — pacnpepaeauteab HedTu. [ToToKHM: | — BBEIXOA
o6eccorennor HedTH; || — BxO0A Hedry; Il — yaarerme mirama; IV — BBOA BOABI Ha IIPOMBIBKY almiapaTa; V — BBIXOA APEHa>KHON BOABI



ruppaTop 2OT200-10 rouctpykiuu BHMWHedTeMaria BMectumocTbio 200 M° Ha
AaBaerre 1 MITa (10 krc/cM?), IpeAHAa3HAUYEHHBIA AAST OO@3BOKHMBAHMS U 06ec-
COAVBaHUSA He(TH M TA30BLIX KOHAEHCATOB HA IPOMBICAOBBEIX W He(TE3aBOA-
CKUX yCTaHOBKax. B Kopmyce ! anmapaTa pa3MeIleHBl SAeKTPOABI (BEPXHUM 3 U
HIDKHUU 4), IOABEIIEHHBIe HA U30AdTOpax 2, pacnpepeauterb 10 HedtH, cOOP-
HUK § COAeHOU BOABI, ABa COOpHHMKa 5 00eCCOAeHHOU He(PTU M IPOMBIBOUHBIN
KOAAEKRTOD 9.

Ha xopmyce saeKTpoaperupapaTtopa CMOHTUPOBAHBI TpaHchopMaTop 6 u
BBOA, 7 BBICOKOTO HANpsKeHUsT. Ka’KABIM DAEKTPOA pa3jpeAeH Ha ABe pPaBHBIE Ya-
CTHU, KOTOPBIE AAS OOeclleueHMs PAaBHOMEPHOMW 3arpys3Ku TpaHcdopMaTopa Cco-
eAMHEHBI TaK, YTO Ka’kAasl ITOAOBMHA BEPXHEro 3AEKTPOAA COepAMHeHa C APYroM
TIOAOBMHOM HUJKHETO 3AEKTPOAA.

HedTh, BBOAUMAsA B cepepUHY pacnpepeAuTeAss [0, paBHOMEPHO paclpeae-
ASeTCS II0 BCEMY CeUeHUIO alllapaTa M IOCAe IIPOMEBIBKM B CAO€ BOABI, YPOBEHb
KOTOPOM TIOAAEPIKMBAETCS aBTOMATWUYECKM BEINIE pacmpepeauTenss Ha 200—
300 MM, ABUXKeTCS BEPTUKAABHO BBepX. [Ipu 3ToM HedThb cHayara oOpabaThiBa-
eTcs B CAAOOM DJAEKTPHUYECKOM IIOAe B O0OBbeMe Me’KAy YPOBHEM pasjena
He(pTh — BOAA W TAOCKOCTBHIO HUJKHETO BAEKTPOAQ, a 3aTeM B CUABHOM DAEKT-
pUYECKOM IIOA€ MEKAY 3AEKTPOAAMH, IIOCAe Yero cobupaeTcs COOpPHUKAMU
00eccoAeHHOM HeTU S5 U BBIBOAUTCS M3 anmnapara. Pasanune B HaNIPSAKeHHOCTHU
9AEKTPUYECKOTO IIOASI TIO3BOASIET OOECIIeYUTH BBEIAGAEHWIE U3 3MYABCHUU BHAYaAe
0oAee KPYHHBIX TAOOYA BOABI ¥ Pa3TPy3UTh TAKUM 00pPa3oM 30HY MEKAY JAEK-
TPOAAMHU AAST BLIITIOAHEHUS OOAee CAOKHOW 3aAaUU — OTAEAEHUS MeAKHX KalleAb
BOABL. ConeHasd Bopa cOOMpaeTcs B HIDKHEM YaCTH 3AEKTPOAETHApaTopa cOop-
HUKOM 8 1 BBIBOAMTCS M3 amlmnapara. AAS IPOMBIBKM amliapaTa 0e3 ero BCKPHI-
THUSI IIPEAYCMOTPEH IIPOMBIBOUHBIM KOAAEKTOP 9, OTBepCTHSI KOTOPOTO
HAIIPaBASIIOT CTPYY BOABI HA CTEHKHU KOPITycCa.

[MuTaHue 5AEKTPOAOB OCYIIECTBASIETCSI OT CABOEHHOTO TpaHcdopMaropa
MOITHOCTBIO 160 KB-A, IO3BOAMIONIETO MOAYUYUTE MEKAY IAEKTPOAAMHU HAIpPsIKe-
"ue 30, 35, 40, 45 u 50 kB, npucoeprHeHre TpaHcopMaTopa K 3AEKTPOAAM —

C IIOMOIIBIO ABYX BBOAOB BBICOKOI'O HAIIPSIPKEHUA.

Anst obecrieueHrss 06€3BOKUBAHUS U OOECCOAMBAHUS KaK ACTKUX, TaK U TSOKEABIX HedTeH
pa3paboTaHbl AEKTPOACTUAPATOPHI C ABYMSI Pa3A€ABHBIMH CHUCTeMaMM BBOAA HeMTH. AAS 9TOTO B
KOpITyce alnapaTa yCTaHOBAEH AOTIOAHUTEABHBIM PaclIpeAeAuTeAb HePTH CO CTOSKaMH, O0ecredu-
BAIOIIUMU BBOA YacCTU He(TH HENOCPEACTBEHHO B MEKIAEKTPOAHOE IMPOCTPAHCTBO, A€ OCOOEHHO
9(p(PeKTUBHO Pa3pyHIAIOTCS YCTOMYUBEIE U TSDKEABIE IO IAOTHOCTH He(TSIHBEIE O9MYABCHU.

BBop yacTu He)TH HEIIOCPEACTBEHHO B MEKIAEKTPOAHOE IPOCTPAHCTBO CYL[ECTBEHHO IIOBLI-
IIaeT yCTOMYUBOCTL DAEKTPUYECKOTO PEKMMa U, CAEAOBATEABHO, PeKMMa 00e3BOKUBAaHUS M obec-
COAMBAHUSI He(TH B IPOMBICAOBBIX VCAOBUSIX. [IpM 3TOM TaK)XXe YMEHBIIAeTCs KOAUYECTBO
[IPOMBIBOYHOM BOABI, YTO AGAAET allapaT YHUBEPCAABHBIM U BecbMa 3 (PEKTUBHEIM.

A]\ﬂ paspyuienus He(bTSIHbIX BMYABCI/Iﬁ B OAGKTPHUYECKOM IIOA€e B ITPOMBIIII-
A€HHOCTU IMINPOKO IIPMMEHAIOTCSI TaKXXe IJSAEKTPOKOaAecCHephbl, KOTOpbIe YyCTa-
HABAMBAIOTCA IIepep eMKOCTBIO HMAU OTCTOMHUKOM. 3AeKTpOKOdAeCHepI:I OTAH-
YarTCsA OT OOBIYHBIX OAEKTPOAECTUAPATOPOB KOMIIAKTHOCTBEIO, 4 TaKXe Oonee

BBEICOKOM 0e30I1aCHOCTBIO U HaAEKHOCTBHIO B paboTe.

B kagecTBe nmpuMepa Ha puc. XV-2 MOKa3aH 3AeKTPOKOAAecIep C YePEAYIOUIUMCS 3AeKTPHU-
yeckuM IloAeM, pa3paboraHHbIN coBMecTHO BHUIMHedTemaniem u bamHWWHedThI0. B 3AeKTpO-
Koaaeclepe yepepOBaHNue UMITYABCOB U I1day3 BOSAeﬁCTBHﬂ OAEKTPHUYECKOTO IIOAA BBEICOKOM Harps-
SKeHHOCTH dacToTod 50 I'l Ha 3MyABCHIO CO3AAeTCA 3@ CYeT ABUJKEHMS IIOTOKA 3MYABCHH MEKAY
IUAMHAPUYECKUMHI KOAKCHUAABHBIMU 3AEKTPOAAMH, BHEITHUM M3 KOTODPBIX SBASETCS 3a3eMAeHHBIN
KOpIyCc 2, a BHYTPEHHHM — COEAUHEHHBIM C TpaHcoOpMaTOpOM 3AeKTpop 3, Ha KOTOPOM
YCTaHOBAEHBI AMIAEKTPUYECKHe KOAbIA .

HanpsskeHHOCTB IIOASI B 0OAQCTH KOAEI] U3 AUSAEKTPUYECKOTO MaTeprara HaMHOTO MeHBIIIe,
ueM IIPOTHUB OTKPBITHIX YYACTKOB 3AEKTPOAA 3, IIO3TOMY IIPpHU ABUJKEHUU OMYABCHUH B OCEBOM Ha-
IIpaBA€HUH OHa IIOOYEPEAHO ITIONaAAeT B 30HBI PAa3AMYHON HANPSIKEHHOCTH IOAS, OAaropaps deMmy
yepeAyIOTCs IIPOIeCChl KOAAeCHEeHIUN KalleAb 3AeKTpPOAuTa — (OPMHPOBAaHWE B CHABHOM IIOAE
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Puc. XV-2. JAeKTpoKoaAecuep C ue-
PeAYIOIINMCSI DAEKTPUYECKHM  IIO-
AeM:

1 — AMIAERTpHYECKHe KOABIQ; 2 —
KOpIIyC (BHELIHHI! JAEKTPOA); 3 —
BHYTPEHHHUU 3AeKTPOA. [ToTroku: I —
HUCXOpHasdA sMyabcus; II — obpabo-
TaHHAasl YMYABCUS B OTCTOMHUK

1

Y

IeII04eK CKOAAECIHUPOBABIIMXCS KalleAb B HANPABACHUM CHUAOBBIX AMHHN JAEKTPUYECKOTO IIOAS
(T.e. B papAMaAbHOM HAIIPABA€HUH) U pa3pyllleHHe 3TUX I[elloueK II0A AEMCTBHEM TMAPOAMHAMUYec-
KHUX CHA B CAAOOM IIOAe IIPOTHUB KOAell. UepepoBaHUe 3TUX IMPOLECCOB B amllapaTe IPUBOAUT K 3-
(heKTUBHOMY pa3pyLIeHUIO YCTOMUUBLIX IMYALCUHM Ha CTAAUU 00e3BOKMBAHUSI U 9(P(MEKTUBHOU KO-
aAeCIIeHIIMK KalleAb IIAACTOBOM M IIPOMBIBOYHOM BOABI Ha CTaAMU 00eCCOAMBAHUS.

BrIcOTa AMSAEKTPUYECKUX KOAEIl U NPOMEXKYTKOB Me’KAYy HUMH 3aBUCUT OT CKOPOCTU ABHU-
KeHHus He(PTEeIIPOAYKTa, €ro CBOMCTB U HANPSI)KEHHOCTU IAEKTPUUYECKOIO IOAS. AAST KA’KAOTO TeX-
HOAOTMYECKOIO IpOIlecca MOKHO IIOAOOPATh ONTHMMAAbHOE COOTHOIIEHHE BBICOTEL KOA€Il U IIPO-
MEe>KYTKOB MeXXAY HUMHU.

B nedTerazomnepepabaThIBalolel MPOMBIIIIAEHHOCTH 0OpaboTKa B JAEKT-
PUYECKOM TIOAEe TIPUMEHSIETCS He TOABKO AAS HedTel, HO TakKKe M AAS PSAd
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He(TEIIPOAYKTOB (CIKMKEHHEBIe rasbl, O€H3MH, KePOCUH, AM3EeABHOEe TOIAMBO U
Ap.). OHa MO3BOASIET AOOUTHLCSA OOAee TOAHOTO OOe3BOKMBAHUS UAU OTAEACHUS
B3BEIIEHHBIX YaCTHUI PEareHTa, COAEP KAIIUXCI B He(MTEempOAYKTaX IIOCAE TOM
UAU UHOU TEXHOAOTUYECKOU Omleparuu.

YEAEODEXANEAR TxENOEA AACA

EcAu K IIOAOKUTEABHOMY M OTPUIATEABHOMY IIOAIOCAM MCTOY-
HUKA AEKTPUYECKOTO TOKA IIPUCOEAVMHUTH ABA 3AEKTPOAQ, TO MEKAY HUMH, He-
CMOTpPS Ha OTCYTCTBHE TOKa (Ta3 He SBASETCS IIPOBOAHMKOM), CO3AAETCS DAEKT-
pudeckoe noae. Hanmpsi>KeHHOCTBIO TTOAS MAU TPAAUMEHTOM HaIpsyKeHUs Ha3bIBa-
IOT U3MeHeHHe ([ajeHUe) HaNpsOKeHUs Ha eAMHUIY AAWUHBL [padudyecku BeAu-
YUHY WU HaIpaBA€HMNE AENCTBUSA DAEKTPUUECKUX CHUA XapaKTepHU3yIOT CHAOBBHIE
AVHWU.

Ecam B34Tb 3A€KTPOABI, CUABHO OTAWYAIOIINECS IO BEAWYHHE IIOBEPXHOCTHU
(HammpuMep, MAACTHHY U OCTPHeE), TO IPU UX 3apSIAKE BO3HHUKHET HEOAHOPOAHOE
IIOAe, XapaKTepH3yeMoe CUAOBLIMU AMHUSMH, IOKa3aHHBIMU Ha puc. XV-3. Ec-
AU Pa3HOCTh HANPSKEHUU MeXKAY 3A€KTPOAAMU IIOBBIINIATE, TO IIPHU HEKOTOPOM
ee 3HaUeHMH, Ha3bIBaeMOM KpumuueckuM, OOCTaHOBKA KaueCTBEHHO M3MEeHUTCH.
MoAaeKyABI Ta3a, HaXOAdIIecs B 3TOM IIOA€, MOHM3MPYIOTCH, PACUIeNAddach Ha
IIOAOKUTEABHO 3aps’KeHHBIE MOHBI U 3A€KTPOHBI, KOTOPBIE IIE€PEMENIA0TCA 110
HAIIPABAEHUIO ACUCTBUS CUAOBBIX AMHUM.

IMpu AOCTM)KEHMU Pa3HOCTHU HAIPSYKEeHUM BHINIEe KPUTUYECKOTO 3HAUEHUS
HaCTylaeT sBAeHHe NPO0O0s; B TeMHOTE OKOAO OCTPHUS HAOAIOAAeTCS TOAyO0O-
BaToe CBeueHMe, Ha3blBaeMOe KOPOHHBIM pa3pgpOM HAU KOopoHoU. B obaactu
KOPOHBI T'PAAMEHT HaNpsSKEHUs BBIIE MPOOUBHOTO, HO IMPOOOM rasza SBAIETCS
«MEeCTHBIM», TaK KaK II0 Mepe VAAAeHUs OT OCTPUSA HANPSI)KEeHHOCTb IIOAL
YMeHBIIIaeTCs.

B cayuae, Korpa NAacTUHA 3apsyKeHa IIOAOKUTEABHO, & OCTpHue OTpHIla-
TeABHO, OOpasylolllyecs OTpUIlaTeAbHBle MOHBI OYAYT IPUTATUBATHCA K IIAACTHU-
He U MeXAY 3AeKTPOAaMU YCTAHOBUTCS IIOCTOSHHBIYM HOHHBIM IIOTOK TOTO JKe

-+

Puc. XV-3. CxemMa CHAOBBIX AUHHUI DAEKT-
PHUYECKOTO TOASI MEJKAY HAACTHHON M OCT-
pueMm
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3HaKa, 94TO U KOpoHa. EcAm MeXXAYy 3AeKTpPOAAMM NPOIYCTUTH 3alBIA€HHBIM Ias3,
TO MOHEI OYAYT CTAaAKMBATHCS C YaCTUIIAMU IIBIAW, IIepepaBas UM 3apsp TOTO JKe
3HaKa, KaKOW MMeeT KOPOHQ; NBIAMHKY TOJKE CTaHyT NPUTATUBATHCS K IIAACTH-
He U 0Ca’kAAThCS Ha HEW; AWIIL OTAEAbHBIE YaCTHUIIHI, MTOMIaBIINe B OOAACTH Ca-
MOM KOPOHBI, MOTYT TaM 3apsIAUTBECS IIOAOKMTEABHO M OCECTh Ha OTPUIATEAb-
HOM OCTpHe.

HeopHopoaHOe aAeKTpHUecKoe ITOAe MOJKET OBITh CO3AaHO B ITUAWHApPHUE-
CKOU TpyOe C IOMelleHHBIM [0 ee OCU TOHKHUM IIPOBOAOM (puc. XV-4, a) anbo
IIpY COYETAHUM MAACTHUHEI C KOPOHUPYIOUIMMHU IIPOBOAAMU (puc. XV-4, 0).

B kauecTBe KOPOHUPYIOIIUX IIPUMEHSIOT IPOBOAA MUHMMAABLHOTO AMaMeT-
pa, obecredynBalolero MeXaHNIeCKylo 1 KOPPO3UOHHYIO CTOMKOCTb.

[MpuMmeHsieMble B IPOMBIINIAEHHOCTU YCTPOWUCTBA AAT OOPabOTKM CyCIeH-
3UU ra3 (map) — >XUAKOCTH HMAM Ta3 (ap) — TBEpPAOE TEAO B 3AEKTPUUECKOM
IIOAe HA3BIBAIOT AeKmpoduibmpamil.

Pabouee HampskeHHe B 3AeKTPOPUABTPax cocTtaBasgeT 40—75 kB. DAekT-
POMUABTPEL C OCAAUTEABHBIMH SAEKTPOAAMHM B BHUAE ITyYKa ITHMAMHAPUYECKUX
UAM LIECTUTPAHHBIX TPYO HA3BIBAIOTCS MpyoOuamalMU, SAEKTPOPHUABTPEL C OCa-
AUTEABHBEIMU 3AEKTPOAAMHU B (popMe MAACTUH — NAACMUHYaMBbIMU.

ITo HanpaBAeHHIO IIOTOKA ra3a MeXKAY IAACTMHAMU 3AEKTPOMUABTPHI IIOA-
PaspeAsitoTcda Ha TOPU3OHTaAbHBIE I BepTUKAALHEIE.

OAEKTPUYEeCKUU TOK, NUTAIOMINU SA€KTPOMUABTPH], AOAKEH OBITH IIOCTO-
SIHHBIM. UTO KacaeTcsl MMOAIPHOCTH TOKa, TO OOBIYHO IPUMEHSIOT OTPUIaTEAb-
HYIO KOPOHY, TaK KaK CKOPOCTb ABIDKEHUS OTPHUIJATEABHBIX HOHOB BEHIIIE, YeM
IIOAOSKUTEABHBIX, CaMa JXKe OTpullaTeAbHas KOpOHa MeHee CKAOHHA K HPoOOosM.

B MecTax, TAe HeT 3AeKTpoceTeM MOCTOSHHOTO TOKa BBEICOKOTO HaIpsKe-
HUS, A TUTAHUS dAEKTPOPUABTPOB MOAB3YIOTCS IIepeMeHHBIM TOKOM OOBIYHO-
TO HAIPSPKEHMs, KOTOpPOe MOBBIIIAIOT B TpaHC(opMaTopax M 3aTeM IIPU ITOMO-
1M BBEIIPSIMUTEAEU NPeoOpa3yloT B MOCTOSHHEBIN TOK.

B 3aBHCHMOCTH OT BHAQ YAABAMBAEMBIX YaCTHUI] U CIIOcO0a UX YAAAEHHS C
3AEKTPOAOB SAEKTPOMUALTPHI IIOAPA3AEATIIOTCS Ha Cyxue U MOKpble. B cyxux
3AeKTPOMUABTPAX AAS OYHUCTKU ITOBEPXHOCTU 3AEKTPOAOB OT IBIAW HCIIOAB3Y-
IOTCA MeXaHW3MBl BCTPSAXUBAHUS YAQPHO-MOAOTKOBOrO Tula. [IbIAb M3 OyHKepa
BBIBOAUTCS B CYXOM BUAE.

B MOKPBIX 3AEKTPOUALTPAX OUYUCTKA MMOBEPXHOCTH OT IBLIAM OCYIIEeCTB-
ASeTCSA NIPOMBIBKOU BOAOU. B saeKTpoduabTpax, NpepHa3HAYEeHHBIX AAS OYUCT-
KU Ta30B OT TYMAHOB KHCAOT M CMOA, YAOBAEHHBIE IIPOAYKTBHI C ITOBEPXHOCTH
NAQCTUHYATBHIX 3AEKTPOAOB YAAASIOTCS CAMOTEKOM, a B TpyOuaThIX — caMoTe-
KOM C MepUOANYECKOM MPOMBIBKOM CAAOOM KUCAOTOM.

Ha puc. XV-5 npuBepeHa KOHCTPYKIIUS TOPU30HTAABHOIO 3AEKTPOMUABT-
pa, TpeAHa3HAYEeHHOTO AAST YAABAMBAHUS TEXHNYECKOTO YTAEPOAA U3 YTAEPOAHOM
raszoBo¥ cMecu npu Temieparype or 100 po 250 °C m KaTaAM3aTOPHOM IIBIAML Ha
YCTaHOBKAX KATAaAUTUUYECKOTO KPEKUHTa C IBIAeBUAHBIM KATaAU3aTOPOM.

OAEKTPOPUABTP COCTOUT U3 METAAAMYECKOIo KOpIyca 5, B KOTOPOM yCTa-
HOBAEHEBI ra3opaclpeAeAuTeAbHbIe pellleTKU 2, obeclieduBalolie paBHOMepHOe
pacnpepeAreHHe Tra3a IO BCEMY CeUYeHHIO amnnapara. AKTHBHas 30HA SAEKTPO-
(PUABTPA COCTOUT M3 MAACTUHYATHIX OCAAUTEABHBIX SAEKTPOAOB 11, Ka>KABIM U3
KOTOPBIX 00pa30BaH M3 CUCTEMBI OTAEABHBIX IIPYTKOB U KOPOHUPYIOIIUX IAEK-
TpopOB 10, IOABEIIEHHBIX Ha paMe 9 M HATIHYTHIX C IOMOIIBIO paMbl 13 ¢ Ipy-
3aMu. PaccTosHue MeXAY 0CapUTeABHBIMU 3AaeKTpopaMu 300 MM. YaareHHe YAOB-
AEHHOTO IIPOAYKTA C IAEKTPOAOB OOecIeyrBaeTCs MeXaHW3MaMU YAAPHOTO Ael-
CTBUSI ANST BCTPSIXMBaHUS KOPOHUPYIOMMX 8 U 0CAAUTEABHBIX 12 3AEKTPOAOB.
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Puc. XV-4. CxeMbl TPyOUaThIX ¢ ¥ MAACTUHYATBHIX O SIAEKTPOAOB:

1 — KOpOHUpYIOIUE SAEKTPOABL; 2 — TpPyOdaTble OCAAUTEABHBIE SAEKTPOABI; 3 — CHAOBBIE AMHUM; 4 — IIAQCTUHYATHIE OCAAUTEABHBIE 3AEKTPOABL.
IMotoku: | — ucxoausiii ras; |l — ounIleHHBIN Ta3
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Puc. XV-5. DAeKTpO(PUABTP Ca’KeBbIil TOPU30HTAAbBHBIN:
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1 — mpepOXpaHUTEABHBIM KAAllaH; 2 — ra3opaclpeAeAUTeAbHas pellleTKa; 3 — MeXaHWU3M BCTPIXUBAHUS peIleTKH; 4 — AIOK AAS OOCAY’KUBaHUS;
5 —Kkopmyc; 6 — KOAAEKTOP AAST IOAAYBa B M30ASITOPHEIE KOPOOKHW; 7 — HM30ASITOPHAast KOPOOKa; 8 — MeXaHW3M BCTPSIXUBAHUS KOPOHHUPYIOMIUX
9AEKTPOAOB; 9 — paMa IoABeca KOPOHHUPYIOIINX 3A€KTPOAOB; 10 — KOpPOHUPYIOMIMI 3AeKTPOoA; 11 — ocapMTEeABHBIN 3AeKTpop; 12 — MexaHu3M
BCTPSIXMBAHUSI OCAAUTEABHBEIX 9AEKTPOAOB; 13 — HIJKHSS pama AAS TOABeCa KOPOHUPYIOIIMX JAEKTPOAOB C rpy3aMy; 14 — MeXaHM3M BOPOIIEHUS
YAOBAEHHEBIX dacTull. [ToToru: | — mcxopus ras; |l — yaoBaennsie gactunsl; |l — ounmnenunit ras; IV — moays
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Puc. XV-6. DiekTpopuiabTp 1J1sl yJIABJIUBAHUSA TYMAHA CEPHOI KUCIOTHI:

1 — 3ammTHas KopoOKa /I MOABOAA TOKA; 2 — U30JISTOPHAsE KOpOoOKa; 3 — KOJUIEKTOp
MEPUOIUYECKON MMPOMBIBKH; 4 — JTIOK JJIsI OOCITY)KMBAHUS, S - KOPOHUPYIOIIHH JIEKTpo; 6 —
OCaZIMTENbHBIN IEKTPOI; 7 — Kopiyc; 8 — pyrepoBka Kopiyca; 9 — HanpaBJISIOMIKE JIOTATKH.
IToToku: I — mcxomusli ras; Il — ounIeHHEIN Ta3



OAEKTPOUABTPH C OyHKepaMM, OCHAllleHHBIMH MeXaHU3MOM BOPOIIEeHUS
14, TpUMEHSIIOTCS AT YAGBAUBAHUSA TEXHUYECKOTO YTAEpOAld, Oe3 MeXaHu3Ma BO-
pOILIeHUs — AAS YAQBAUBAHUS KATAAU3aTOPHOMW NBIAM. BopollleHHMe yAOBAEHHBIX
YaCTUI, U UX BBEITPY3Ka IIPOU3BOAATCS HEIIPEPBIBHO.

K 0cobGeHHOCTAM PAcCMOTPEHHOM KOHCTPYKIUM IAEKTPO(MUABTPA CAEAYET
OTHECTH HaAWuMde Hap Ka’kKABIM U3 TOAeM IIPepOXPaHUTEABHBIX KAAIaHOB |
OOABIIIOTO CeYeHHUs], a TaKyKe CUCTeMy OOAYBKU 6 H30ASITOPOB, NPeAOTBpPAllao-
IIUX OTAOKeHHe IBIAU B U30AATOPHBIX KOpPOOKax 7.

Ha puc. XV-6 npuBepeHa KOHCTPYKIUSA BEPTUKAABHOIO TPyOYaTOTO SAEKT-
POMUABTPA, NPEAHA3HAUYEHHOTO AAS YAQBAUBAHMSA TyMaHa CEPHOM KHCAOTBEI K3

XBOCTOBEIX ra3oB ¢ Temmeparypor 50 °C mpu CepHOKMCAOTHOM IIPOU3BOACTBE.
CTarbHOM KOPIYC 3AEKTPOPUABTPA 7 U3HYTPU MOKPBIT CAOEM KUCAOTOCTOMKOM (QyTepOoBKHU
8. AKTHMBHAs 30Ha 3AEKTPOMUABTPA COCTOUT M3 KOPOHHUPYIOMIUX 3AEKTPOAOB 5, NOABEUIEHHBIX I1O
OCSIM OCAAUTEABHBIX TPYO 6. DAEKTPOABI NMEePHUOAWYECKHU IIPOMBIBAIOTCS KOHAEHCATOM YAOBAEHHOM
KHCAOTHI, KOTOpas IIOCTyNaeT depe3 (POPCYHKM KOAAEKTOPa 3, PAcCIOAOJKEHHOTO Hap 3AeKTPO-
pamu. Bo BpeMsl IPOMBIBKU 9A€KTPOAOB C 3AEKTPOMUABTPA CHUMAETCS BBICOKOE HaIlpsKEHHeE.

PANxAO YEAEODTOEEUODTA

PacueT oca’kpAeHUS 9acCTUI, B IAEKTPUUYECKOM IIOAE IIPOBOAUTCS
II0 TaKOM JKe cxeMe, KaK U B CAydYae I'DaBUTAIIMOHHOTO IIOAS WAU IIOASL LIEHTPO-
Oe>XHOM CHABL. PaccMOTpUM X0pA TAaKOro pacdeTa Ha IIPHMepe 3AeKTPO(UABTpa
C TpyOYaTBEIMU 3A€KTPOAAMHU (cM. puc. XV-4, q).

HaHpH}KeHHOCTB ONACKTPUYECKOT'O ITOAA EX B AIOOOM TOUYKE Ha PaCCToAHNN
X OT IIEHTPAABHOT'O SAEKTPOAA OIIPEAEAdeTCdAd KAK TI'PAaAMEHT IMOTeHIIMaAd B 3TOU
TouKke. Ecam IIPUAOJKEHHOEe HaIIpsDKeHNe WAN PA3HOCTh IIOTEHIIMAAOB MEXAY

ABYMsI KOQKCHAABHBIMU JAEKTPOAAMU papuyca R, m R, o003HauuTh 4epes U, TO

Ry
U= f E dx.

By

B rase AO O6pa3OBaHI/I5I KOPOHEI IIPUCYTCTBYET HE3HAUUTeAbHOEe KOANYeCT-
BO MOHOB, U B OTCYTCTBUE KakKoro-AuO0 HMOHHOT'O TOKa HAIIPSIPKEHHOCTDb ITOASA

Ha PACCTOSTHUM X OT IIeHTPAABHOTO SAEKTPOAA BHIPa’KaeTCsl B MHTEIPHPOBAHHOM
dopmMe ypaBHEeHUEM

Cuna F yacTuipl, HeCylller 3apsip g B DAEKTPUYECKOM IIOA€ HAIPSIKeHHOC-
Tei0 E,, AeWCTByeT B HAlPaBA€HUM OCAAUTEABHOTO JAEKTPOAA U BBIPA’KaeTCs
YpaBHEHUEM

qU

F=gE, = (XV.1)

R
Rl

xln

B o61iieM caydae CONPOTHMBAEHHE ABVIKEHUIO YaCTHUIILI, OKa3hkIBaeMoe cpe-
AOU, MOXKeT OBITh OIIPEAEAEHO B COOTBETCTBUM C 3aKOHOM HbIOTOHAa
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2
R= Sprwoc ,
E 2

rae E — OGe3pasMepHBINM KOI(M(UIMEHT CONPOTUBAEHUS CPEABI;, S — IIAOIIAABL
NIOIIEPEYHOTr0 CEeYeHMs YACTHUIBl, (. — IIAOTHOCTb Tra3oBOU cpepb;;, W, . —
CKOPOCTB ABUKEHMS YaCTUIIBI.

EcAu npuHATH, YTO YacTHIl@ UMeeT LIapooOpasHylo0 (OpMYy U ABUKETCS B
AAMHHApHOM pe>XuMe, KOTOPHBIM OOBIYHO AMMHUTHUPYET IIPOILeCC OTCTauBaHUS
(T.e. npuHUMasn 3akoH CrTokca § = 24/Re), IOAYYHM CAepyIOlllee BEIPDA)KEHUE AAS
OIpeAeAeHUs] CUABI COIPOTUBAEHUS R:

1

Re 4 2 W,.dp, 4 2

OTKyA@ IIOCAe HeOOXOAMMBIX COKPalleHUH IOAydaeM
R = 3nduW,_.. (XV.2)

Tak KakK yacTHUlla ABUJKETCS B PAAUAABHOM HAIPABAEHUU OT KOPOHUPYIO-
LI[ero dAeKTPOAA K OCAAUTEABHOMY, B ypaBHeHuu (XV.2) nmepemMeHHasi CKOPOCTb
OCa’KAEHUS MOJKeT OBITh BBIpaKeHa KaK IIPOM3BOAHAS OT PACCTOSHUS X AO
IIeHTPAABHOI'O 3AEKTPOAA IO BPeMEeHU:

R = 3ndu=, (XV-3)
dt
IMpupasuas ypaBHeHus (XV.1) u (XV.3), pa3peAuM NepeMeHHBIE U, WHTEr-

pUPYS B IIpepeAax caMoOTO AMHHOTO IyTH OoT R, A0 R,, HalipeM BpeMs ocaxk-
AEHUST YaCTHUI] B SIAEKTPUIECKOM TIOAE!

OTKYAQ

_ 3ndulnR, /R1
qU

dt xdx

1 OKOHYATEABHO

oc

Ry
_ 3ndulnR,/R ey < 2. ndulnR, /R, (R - RY).
qu f 2 qUu 2

By

BpeM;{ HAXOXXAEHUWS I'a3a B allllapaTe

rae I — AAMHA OCAAUTEABHOIO 3AEKTpPoAd; W — cpepHsAsl CKOPOCTb TIa30BOTO
IIOTOKaA.

AAS OUMCTKH Ta3a HeOOXOAUMMO, 4YTOOBI T, =T,. OAHAKO Ha IIPAKTHUKe
MeXKAY 3AEKTPOAAMU MOJKET MMeTh MeCTO He AaMHHApHBIN, a TypOyAeHTHBIN
IIOTOK, YCUAUBAIOIIUNCA ACUCTBUEM SAEKTPUUYECKOro IoAd. [ToaTomMy mpuBepeH-
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HBIU BBIIIIE XOA pacyeTa pacCMaTpPUBAETCS TOABKO KaK OCHOBa AAS TTOHUMAaHUS
¥ OII€HKM BAUSIHUSI OTAEABHBIX (DAKTOPOB Ha IPOIECC OCAKAEHUSI B DAEKTpHUYe-
CKOM IIOAE.

AAST TIDAKTHUYECKOTO pacdeTa IOAB3YIOTCS B3SITOM W3 OINBITA ITPOAOATKU-
TEABHOCTBIO 00OpabOTKU ra3a B IAeKTpudecKoM nore T =5 + 10 c. IIpeGriBanme
rasa B JAEKTPO(UABTPE IIPU AAMHE OAEKTPOIIOAS | B TedeHMe BpeMeHU T

obeclieunBaeTCsl IPU CKOPOCTHU raza W = 1/ T,.

EcAW CeKyHAHBI O0BeM oOuuiaeMoro rasa V, (M’/c), To TpebGyemoe
IIoIlepevHoe ceueHHe TPyOuaToro 3AeKTPO(UALTPa COCTaBUT

2
S=Vr =JtD Z,
w 4

OTKYAQ HAXOAAT YMCAO TPYO Z MPUHATOTrO aAuamerpa D.

B TpOMBIMIAEHHBIX 3AEKTPO(PUABTPAX CKOPOCThb Taza cocTraBasgeT 0,75—
1,5 M/c npu TpyOuaTol KoHCTpyKumu u 0,5—1,0 M/c Opu IAACTUHYATOU; pas-
Anume OOBbICHIeTcsS Oonee 3(P(PEKTUBHBIM AEHNCTBUEM JIAEKTPUYECKOTO IIOAST B
TpyOax.

AAST OIIEHKHU CTelleHUW OYMCTKM I'a3a B IAEKTPO(MUABTPaxX MPEAAATaeTCs CAe-

Aylolllee ypaBHEHHE:

FWoe

Vr

n=1-e ,

rae F — maomapb ocaxpeHUs; V, — CeKyHAHBINM oO0BbeM rasa; W,. — CKOpPOCTb
ABIDKEHUS 3apsSKeHHBIX YaCTHUI K SAeKTPOAY.

Mo1THOCTD, TOTpebAsieMasi SAEKTPOPUALTPOM, PACCUNTHLIBAETCS KaK IIPO-
U3BeAeHNe CHABI TOKa Ha HamnpssKeHne. C yd4eTOM pacxopa 3SAEKTPO3HepIuy,
OTPeOAIEMOU BBIIPSIMUTEAIMHU, IIOAYIUM

0,70%S IVm
N2 QTR Vm G 5,
100

rAe I — YAEABHBIM pacXop TOKa Ha EAVHUIY KOPOHUPYIOIIETO SAEKTPOAad, A/M;
21 — 00Ias aKTUBHAs AAWHA 3A€KPOAOB, M; V — pas3sHOCThb MIOTEHITMAAOB Ha

3AEKTpopaX, KB; m — KoaddpunueHT (HOPMBI KPUBOM BBIIPSIMAECHHOTO TOKQ;

Z — YHMCAO BBIIPSMUTEAEH, MOTPeOAdIOmUX IpakTuuecku mo 0,5 kBT.

B 3AeKTpHuecKOM IoAe 3AeKTPOMUABTPOB AlOOAs 4acCTHUIlQ, Aa’Ke caMas MeAKas, ITOAydJaeT 3a-
PsIA U B OTAWYME OT ITUKAOHOB MOJXKET OBITh OCaXA€Ha IIPU COOTBETCTBYIOUIEH IIPOAOAKUTEABHOC-
TH OYUCTKHU. [T03TOMYy B 3AeKTPOMUABTPAX, KaK ¥ B PYKaBHBIX TKAHEBBIX (DUABTPAX, MOJKHO IIOAY-
YUTBH CTElleHb OYMCTKH rada 6Am3Kyro K 100 %, Tak 4TO BOIIPOC O CTENleHW OYUCTKHU 3AeCh CBOAUTCS
He K TeXHUKEe, a K 9KOHOMUKe. ['MApPaBAMUYECKOE COMPOTUBACHUE IAEKTPOPUALTPOB B HECKOABKO
pa3 MeHbllle, YeM y IJUKAOHOB M TKaHEBBIX (PUABTPOB, M cocTaBasgeT 50+200 Ila. Kpome Toro, mo
KOHCTPYKIIUM 3A€KTPOMUABTDEI, B OTAUYHME OT PYKaBHBIX (PUABTPOB, MOTYT OBITH NPHUCIOCOGAEHBI
K AIOOBIM IIPOM3BOACTBEHHBIM YCAOBUSIM (FOPSYMU a3, MOKPHIN ra3, XUMUYECKU aKTHBHEBIE CYCIIEH-
3UHM U T.A.) IIyTEM COOTBETCTBYIOIIErO BEIOOpa MaTepuaroB, (POPM 3AEKTPOAOB M METOAOB 3alllUTHI
BBICOKOBOABTHEIX U30ASITOPOB.

PaboTy 3AeKTPO(MUABTPOB MOKHO ITOAHOCTBIO @BTOMATH3UPOBATh U MEXaHU3MPOBATh, a pac-
XOA, SHEPTrUM Ha OYUCTKYy CPaBHUTEABHO HEBEAUK — B CpepHeM OH cocraBadeT 0,56—0,8 kKBTu Ha
1000 m° rasa.

HepoCTaTKOM 3AEKTPOOYUCTKM Ta3a SIBASIOTCS 3HAUMTEABHBIE KallUTaAOBAOIKEHHS, OGYCAOB-
AEHHBIE CPAaBHUTEABHO BBICOKON CTOMMOCTBHIO TPAHC(OPMATOPOB U BHIIPSIMUTEAEH.
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