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(73) ITaTeHTOo6JIa.Il:aTeJIh(I1): :::c
OTKpblToe AK~oHepHoe 06mecTBo 

"CH6Tex3Hepro" - HH)KeHepHaR <i>HpMa no c: 
HaJIa,n;Ke, cOBepmeHcTBoBaHHIO TeXHOJIOrmt H 

3KCIIJIyaTa~ 3JIeKrpo-3Heproo6opy,n;oBaHHR 

npe,n;rrpHRTmt H CHCTeM (RU) 

en 
CO 

(54) CnOCOE C)KMrAHIUI nbIflEYrOflbHOrO TOnflMBA 

(J (57) PecpepaT: I1HTeHCl1cpl1.QJ1PYIOT rOpeHl1e cpaKeJIa, B03.Il:eHCTBY5I (") 

ITpe.Il:JIaraeMoe TeXHl1qeCKOe pellleHl1e Ha 30HY rrJIaMeo6pa30BaHI15I rrepeMeHHhIM 

OTHOCI1TC5I K 06JIaCTI1 3HepreTI1KI1 11 MO)l(eT 6hITh 3JIeKTpl1QeCKI1M TOKOM BhICOKOH QaCTOThI, 

I1CrrOJIh30BaHO .Il:JI5I cpaKeJIhHOrO C)I(l1raHI15I o6pa3y5I B 30He rrJIaMeo6pa30BaHI15I .Il:I1CPCPy3HhIH 

HI13KOpeaKQI10HHOrO BI1.Il:a TOrrJII1Ba, Harrpl1Mep 3JIeKTpl1QeCKI1H pa3p5I.Il:. TeXHI1QeCKI1H pe3YJIhTaT, 

yrOJIhHOH rrhIJII1, C MeHhllll1MI1 3aTpaTaMI1 .Il:OCTl1raeMhIH rrpe.Il:JIaraeMhIM TeXHI1QeCKI1M 

3JIeKTpl1qeCKOH 3Heprl1l1. Crroco6 C)I(l1raHI15I pellleHl1eM, 3aKJIIOQacrC5I B BOCrrJIaMeHeHI1I1, 

rrhIJIeyrOJIhHOrO TOrrJII1Ba 3aKJIIOQaeTC5I B TOM, CTa611JII13aQI111 11 YCI1JIeHl111 rrpoQecca rOpeHI15I rrpl1 

QTO ero BOCrrJIaMeHeHHe rrp0I13BO.Il:5IT MaJIhIX 3aTpaTax 3JIeKTpl1QeCKOH 3Heprl1l1. 

3JIeKTp0.Il:yroBhIM pa3p5I.Il:OM, cTa6HJII1311PYlOT H 
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IIpe.nJIaraeMOe TeXHHqeCKOe peIlleHHe OTHOCHTC5I K 06JIaCTH 3HepreTHKH H MO)KeT 6bITb 

HCTIOJIb30BaHO .nJI5I <paKeJIbHOrO C)KHraHH5I HH3KopeaKU;HoHHoro TOTIJIHBa, HarrpHMep 

yrOJIbHOH rrbIJIH, B 3HepreTHqeCKHX KOTJIaX H TOTIKaX C MeHbIllHMH 3aTpaTaMH 

3JIeKTpHqeCKOH 3HeprHH. 

AHaJIOrHqHble TeXHHqeCKHe peIlleHH5I .nJI5I <paKeJIbHOrO C)KHraHH5I TOTIJIHBa H3BeCTHbI CM., 

HaTIpHMep, OTIHCaHHe H306peTeHH5I K aBTopcKOMY cBH.neTeJIbCTBY CCCP .N~1059360 H 

OTIHCaHHe TIaTeHTa POCCHHCKOH <De.nepaU;HH .N~21600414, KOTopble co.nep)KaT 

HH)KeCJIe.nYIOmyIO COBOKYTIHOCTb cymecTBeHHblx rrpH3HaKoB: TIo.naIOT TOHJIHBOB03.nYIllHYIO 

CMeCb B 30HY BOCTIJIaMeHeHH5I, C03.naIOT 3JIeKTpHqeCKHH pa3pM B 30He BOCTIJIaMeHeHH5I, 

BOCTIJIaMeH5IIOT TOTIJIHBOB03.nYIllHYIO CMeCb, TIPOH3BO.n5lT C)KHraHHe TOTIJIHBa B KaMepe 

CrOpaHH5I. 

Bce BbIIlleTIepeqHCJIeHHble TIpH3HaKH 51BJI5IIOTC5I 06mHMH C TIpe.nJIaraeMbIM TeXHHqeCKHM 

peIlleHHeM. 

IIpHMeHeHHe H3BeCTHbIX CTIOC060B BOCTIJIaMeHeHH5I H cTa6HJIH3aU;HH rOpeHH5I <paKeJIa 

3aTpy.nHeHO TIpH C)KHraHHH HH3KOpeaKU;HOHHbIX TOrrJIHB, TaKHX KaK yrOJIbHa51 TIbIJIb, 

BCJIe.nCTBHe CJIO)KHOCTH 06eCTIeqeHH5I rrpOu;ecca BOCTIJIaMeHeHH5I H CaMOTIO.n.nep)KaHH5I 

rOpeHH5I <paKeJIa. 

113BecTeH CTIOC06 C)KHraHH5I TIbIJIeyrOJIbHOrO TOrrJIHBa, OTIHCaHHbIH B KHHre 

(IIJIa3MeHHa51 6e3Ma3YTHa51 paCTOTIKa KOTJIOB H cTa6HJIH3aU;H5I rOpeHH5I TIbIJIeyrOJIbHOrO 

<paKeJIa / M.<D.)l{YKOB, E.I1.KapTIeHKO, B.C.IIepery.noB H .np. - HOBOCH6HPCK: HaYKa. 

CH6HpCKa51 H3.naTeJIbCKa51 <pHpMa PAH, 1995. - 304 c. - HH3KOTeMTIepaTypHa51 TIJIa3Ma. T.16, 

c.102-178, CM. IIpHJIO)KeHHe .N~ 1), Bb~6paHHbIH 3a TIpOTOTHrr, KOTOPbIH co.neP)KHT 

CJIe.nYlOmyIO COBOKYTIHOCTb cymecTBeHHbIX TIpH3HaKOB: C03.naIOT 3JIeKTp0JJ:yroBoH pa3p5lJJ: B 

30He BOCrrJIaMeHeHH5I, TIo.nalOT TIbIJIeyrOJIblIOe TOTIJIHBO H B03.nyx B 30HY BOCTIJIaMeHeHH5I, 

ocymeCTBJI5IIOT BOCrrJIaMeHeHHe TIbIJIeyrOJIbHOrO TOTIJIHBa B 30He BOCTIJIaMeHeHH5I H 

TIPOH3BO.n5lT <paKeJIbHOe C)KHraHHe TOTIJIHBa. 

L(aHHble TIpH3HaKH 51BJI5IIOTC5I 06mHMH C TIpe.nJIaraeMbIM TeXHHqeCKHM peIlleHHeM. 

TeXHHqeCKHH pe3YJIbTaT, KOTOPbIH HeB03MO)KHO .nOCTHqb HH O.nHHM H3 

BbIIlleoxapaKTepH30BaHHbIX aHaJIOrHqHbIX TeXHHqeCKHX peIlleHHH, 3aKJIIOQaeTC5I B 

BOCTIJIaMeHeHHH, cTa6HJIH3aU;HH H YCHJIeHHH rOpeHH5I <paKeJIa TIpH MaJIbIX 3aTpaTax 

3JIeKTpHQeCKOH 3HeprHH, COCTaBJI5IIOmHX JJ:OJIH TIpOu;eHTa OT TeTIJIOBOH MOmHOCTH <paKeJIa. 

IIpHQHHOH HeB03MO)KHOCTH .nOCTH)KeHH5I BbIIlleYKa3aHHoro TeXHHQeCKOrO pe3YJIbTaTa 

51BJI5IeTC5I TO, QTO B H3BeCTHbIX TeXHHQeCKHX peIlleHH5IX .nJI5I BOCTIJIaMeHeHH5I H cTa6HJIH3aU;HH 

rOpeHH5I <paKeJIa HCTIOJIb3yeTc5I HarpeBaHHe TOTIJIHBHOH CMeCH 3a CQeT 3JIeKTpo.nyroBoro 

pa3pMa Me)K.ny 3JIeKTpOJJ:aMH, YCTaHOBJIeHHbIMH B 30He BOCTIJIaMeHeHH5I <paKeJIa, 

Tpe6yIOmee 3HaQHTeJIbHbIX 3aTpaT 3JIeKTpHQeCKOH 3HeprHH, COCTaBJI5IIOmHX 1-20/0 OT 

TeTIJIOBOH MOmHOCTH <paKeJIa. 

YQHTbIBa51 xapaKTepHcTHKY H aHaJIH3 H3BeCTHblX TeXHHQeCKHX peIlleHHH, MO)KHO CJJ:eJIaTb 

BbIBO.n, QTO 3aJJ:aQa TIO C03.naHHIO Cpe.ncTB JJ:JI5I C)KHraHH5I TIbIJIeyrOJIbHOrO TOTIJIHBa C 

MeHbIllHMH 3aTpaTaMH 3JIeKTpHQeCKOH 3HeprHH 51BJI5IeTC5I aKTyaJIbHOH Ha cero.nH5IIllHHH 

.neHb. 

TeXHHQeCKHH pe3YJIbTaT, YKa3aHHbIH BbIIlle, .nOCTHraeTC5I TeM, QTO B cTIoco6e C)KHraHH5I 

TIbIJIeyrOJIbHOrO TOTIJIHBa, 3aKJIIOQalOmeroc5I B TOM, QTO C03.naIOT 3JIeKTp0JJ:yroBoH pa3p5lJJ: 

B 30He BOCTIJIaMeHeHH5I, TIo.naIOT TIbIJIeyrOJIbHOe TOTIJIHBO H B03.nyX B 30HY BOCTIJIaMeHeHH5I, 

ocymeCTB.JI5IIOT BOCTIJIaMeHHe TIbIJIeyrOJIbHOrO TOTIJIHBa B 30He BOCTIJIaMeHeHH5I H 

ocymeCTBJI5IIOT <paKeJIbHOe C)KHraHHe TIbIJIeyrOJIbHOrO TOTIJIHBa, TIpH 3TOM C03.naIOT 

JJ:H<P<PY3HbIH 3JIeKTpHQeCKHH pa3p5l.n H B03.neHCTBYIOT JJ:H<P<PY3HbIM 3JIeKTpHQeCKHM pa3p5I,UOM 

Ha TIpHrpaHHQHYIO 30HY TIJIaMeo6pa30BaHH5I <paKeJIa rop5lmero TIbIJIeyrOJIbHOrO TOTIJIHBa, 
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rrpHBO,LVI K aKTHBall,HH 3TOH 30HbI, cTa6HnH3all,HH rrpoll,ecca rrnaMeo6pa30BaHH5I H YCHneHHIO 

rOpeHH5I cpaKena. 

TeXHHlJeCKa51 cymHocTb rrpe,nnaraeMoro crroco6a C)I(HraHH5I nbIneyronbHoro TorrnHBa 

3aKnIOlJaeTC5I B cne,nYIOmeM: C03,naIOT 3ncKTpo,nyroBoH pa3pM B 30He BocrrnaMeHeHM5I, 

rro,naIOT rrbIneyronbHoe TorrnHBO H B03,nyx B 30HY BocrrnaMeHeHH5I, (HarrpHMep, rrpH 

rrOMOmH rrbIneyronbHoH ropenKH), ocymecTBn5lIOT BocrrnaMeHeHHe nbIneyronbHoro 

TOrrnMBa (3neKTpHlJeCKOH ,nyroH) B 30He BocrrnaMeHeHM5I, C03,naIOT ,nMCPCPY3HbIH 

3neKTpHlJeCKHH pa3pM, B03,neHcTBYIOT ,nHCPCPY3HbIM 3neKTpHlJeCKMM pa3pMoM Ha 

rrpHrpaHHlJHyIO 30HY rrnaMeo6pa30BaHH5I cpaKena rop5lmero rrbIneyronbHoro TorrnHBa H 

ocymecTBn5lIOT cpaKenbHoe C)I(MraHMe rrbIneyronbHoro TorrnHBa. 

113BecTHo [JIaYToH ));., BaMH6epr cD. 3neKTpMlJeCKHe acrreKTbI rOpeHH5I / IIep. C aHrn. 

no,n pe,n. B.A. IIorroBa. M.: 3HeprH5I, 1976. - 296 c.], lJTO KOHlI,eHTpall,M5I HOHOB B 30He 

06pa30BaHH5I rrnaMeHM Ha HeCKOnbKO rrOpMKOB rrpeBOCXO,nHT KOHlI,eHTpall,HIO HOHOB B 
0CaMOM rrnaMeHH. T CTeneHM MOHM3all,MM 30HbI rrnaMeo6pa30BaHH5I 3aBMCHT CaM rrpoll,ecc 

rrnaMeo6pa30BaHH5I, YCTOMlJHBOCTb M MHTeHCHBHOCTb rOpeHM5I Bcero cpaKena, lJTO oco6eHHO 

Ba)l(HO rrpH C)I(HraHMH TaKoro TorrnHBa, KaK yronbHa51 rrbInb, ropeHMe KOTOPOH 

HeB03MO)l(HO ocymecTBHTb B 06bIlJHbIX ycnOBH5IX, lJTO Tpe6yeT rrpMMeHeHH5I 

,nononHHTenbHbIX Mep, HarrpMMep, rrpe,nBapMTenbHoro HarpeBaHH5I rrbIneyronbHoro 

TorrnHBa. 

));n51 HHHlI,HHpOBaHH5I HalJana rOpeHM5I B 30He BocrrnaMeHeHM5I C03,naIOT 3neKTpMlJeCKYIO 

BbICOKOlJaCTOTHYIO ,nyry C rrOMOmbIO 3neKTpo,nOB pa3MemeHHbIX B 3TOM 30He H 

rro,nKnIOlJeHHbIX K HCTOlJHHKY BbICOKOlJaCTOTHoro TOKa, BenHlJMHa KOToporo BbI6MpaeTC5I B 

3aBHCMMOCTH OT MOmHOCTM (COOTBeTCTBeHHO M pa3MepOB) rro,n)l(MraeMOro cpaKena H MO)l(eT 

BapbHpOBaTbC5I OT COTeH ,no ,neC5ITKOB TbIC5IlJ BonbT. qacToTa rrepeMeHHoro TOKa 

BbI6HpaeTC5I H3 ycnoBH5I 06eCrrelJeHH5I 06pa30BaHH5I ,nHCPCPY3Horo 3neKTpHlJeCKOrO pa3p5l,na 

B 30He rrnaMeo6pa30BaHH5I rrpH 3aropaHHH cpaKena, KOTOPYIO BbI6HpaIOT B ,nHarra30He 

lJaCTOT OT 5-100 Kfll,. B KalJeCTBe HCTOlJHHKa BbICOKOlJaCTOTHoro TOKa MoryT 6bITb 

Hcrronb30BaHbI, HarrpHMep, HHBepTopbI TOKa, orrMcaHHbIe B KHHre (E.I1. EepKOBHlJ H ,np. 

THPHCTopHbIe rrpeo6pa30BaTenH BbICOKOM lJaCTOTbI. JI.: 3HeprM5I, 1973.200 C., Hn.). IIpH 

3a)l(HraHMH rrbIneyronbHoro TorrnHBa 3neKTpHlJeCKOH ,nyroH TOK ,nyrH pacTeKaeTC5I rro 

HOHH3HpoBaHHoH rroBepxHocTH 30HbI rrnaMeo6pa30BaHM5I, o6pa3y51 rrOBepXHOCTHbIH 

.nMCPCPY3HbIH 3neKTpMlJeCKHH pa3p5l,n, KOTOPbIH YCMnHBaeT CTerreHb HOHoo6pa30BaHH5I B 3TOH 

30He, HHTeHCHcpMlI,HPY51 rrpOll,eCC rrnaMeo6pa30BaHH5I, lJTO B CBOIO OlJepe,nb 06eCrrelJHBaeT 

YCTOHlJHBOCTb H HHTeHCHBHOCTb rOpeHH5I cpaKena rrbIneyronbHoro TorrnHBa. Bcne,nCTBHe 

Toro, lJTO 30Ha rrnaMeo6pa30BaHM5I B cpaBHeHHM C pa3MepaMH cpaKena 3aHMMaeT 

He3HalJHTenbHbIH 06beM, TO M pacxo,n 3neKTpHlJeCKOH 3HeprHH 3HalJMTenbHO MeHbllle B 

cpaBHeHHH C H3BeCTHbIM crroco6oM p03)1(Hr~ H cTa6HnH3all,HH rOpeHH5I cpaKena (rrpH 

KOTOPOM B03,neMCTBYIOT 3neKTpHlJeCKMM TOKOM Ha BeCb cpaKen), lJTO CHH)I(aeT 3aTpaTbI H 

yrrpomaeT rrpaKTHlJeCKYIO peanH3all,HIO rrpe,nnaraeMoro crroco6a. 

cD0pMyna H306peTeHM5I 

Crroco6 C)I(HraHM5I rrbIneyronbHoro TorrnHBa, 3aKnIOlJaIOmMHC5I B TOM, lJTO C03,naIOT 

3neKTpo,nyroBoH pa3pM B 30He BocrrnaMeHeHH5I, rro,naIOT rrbIneyronbHoe TorrnHBO H B03,nyX 

B 30HY BocrrnaMeHeHM5I, ocymecTBn5lIOT BocrrnaMeHHe rrbIneyronbHoro TorrnHBa B 30He 

BocrrnaMeHeHM5I, H ocymecTBn5lIOT cpaKenbHoe C)I(HraHHe nbIneyronbHoro TorrnHBa, 

OTnHlJaIOmHHC5I TeM, lJTO C03,naIOT ,nHCPCPY3HbIH 3neKTpMlJeCKHH pa3pM H B03,neHctBYIOT 

,nHCPCPY3HbIM 3neKTpHlJeCKHM pa3p5l,nOM Ha npHrpaHHlJHyIO 30HY nnaM5Io6pa30BaHH5I 

cpaKena rop5lmero nbIneyronbHoro TonnHBa. 
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(54) CIlOCOE C)I(l1rAHI1R nbIJIEYrOJIbHOrO TOllJII1BA 

o 
(57) <D0pMYJIa H306peTeHluI 

~ 

CTIoco6 C)lmraHH5I TIbmeyrOJIbHOrO TOTI.JllfBa, 3aKJIlO'IalOlll)111C5I B TOM, 'ITO C03.I1.alOT 

3JIeKTp0.I1.yroBoll pa3p5I.I1. B 30He BOCTIJIaMeHeHH5I, TIO.I1.alOT TIbmeyrOJIbHOe TOTIJIHBO H B03.I1.YX 

B 30HY BOCTIJIaMeHeHH5I, OCYIIJ:eCTBJUllOT BOCTIJIaMeHHe TIbmeyrOJIbHOrO TOTIJIHBa B 30He 

BocmlaMeHeHH5I, H OCYIIJ:eCTBJI5IlOT cpaKeJIbHOe C)J(HraHHe. fIbmeyrOJIbHOrO TOTIJIHBa, 

OTJIWIalOIIJ:HllC5I TeM, 'ITO C03.I1.alOT .IJ.H<i>CPY3Hbrll 3JIeKTpHQeCKMll pa3p5I.I1. H B03.I1.ellCTBYlOT 

.I1.HCPCPY3HbIM 3JIeKTpH'IeCKHM Pa3P5I.I1.0M Ha TIpHrpaHWIHylO 30HY fIJIaM5Io6pa30BaHH5I 

cpaKeJIa rop5IIIJ:ero TIbmeyrOJIbHOrO TOTIJIHBa. 
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