YKPAIHA (19) UA (11) 122231 (13) C2

D (l (51) MK (2020.01)
(O HO2K 16/00
Y HO2K 21/00
FO3D 9/00
MIHICTEPCTBO PO3BUTKY
EKOHOMIKW, TOPTIBJII TA
CINTbCbKOIo rocroaAPCTBA
YKPAIHU
(12) ONUC OO NATEHTY HA BUHAXI[
(21) Homep 3asBku: a 2018 01774 (72) BuHaxigHuUk(n):
(22) [Lata nopanns saseku:  22.02.2018 Anees AnaTtonin Makcumosuy (UA),

Aneea Hatansa AnaToniiBHa (UA),

(24) Rara, 3 sioi € unrkvmn 13.10.2020 AneeBa TeTsiHa AHaTtoniiBHa (UA)

npaBsa iHTenekTyanbHoi

BIIACHOCTI: (73) Bonoaineub (Bonoginbui):
(41) Ny6nikauis BinomocTen 27.08.2019, Bron.Ne 16 AneeB AHaTonin MakcumoBuy,
npo 3asBKy: Byn. Tamboscbka, 8, M. Kpusui Pir,
(46) MyGnikauis BinomocTeit 12.10.2020, Bion.Ne 19 [OHinponeTtpoBcbka 06n., 50023 (UA)
npo AepXKaBHy (74) TMpepncTaBHUK:
peecTpaLiio: FoHuyapoBa Miogmuna MukonaiBHa, peecTp.
Ne154
(56) MMepenik LOKYMEHTIB, B3ATUX 4O yBaru
eKcrnepTm3oLo:

UA 103379 U, 10.12.2015

CN 101818723 A, 01.09.2010

US 8253294 B1, 28.08.2012

US 2001/0017492 Al, 30.08.2001
RU 2421864 C1, 20.06.2011

RU 2355909 C1, 20.05.2009

FR 868070 A, 15.12.1941

FR 909968 A, 23.05.1946

RU 2217601 C1, 27.11.2003

EP 2728717 Al, 07.05.2014

(54) ENEKTPOrEHEPATOP ANNEEBA

(57) Pedpepar:

TexHiyHe pilleHHs1 HaneXxXuTb 0 ranysi enekTpoTeXHiKM, 30KpemMa CTOCYETbCH eNEeKTPUYHUX MaLLVH, i
MOXe OyTU BUKOPUCTaAHe [N eNeKTporeHepaTopiB 3 MOCTIMHMMM MarHiTamu Ta KOTyLUKamu,
npuHarMHi 3aCTOCOBaHe AN OTPUMaHHSA 3MiIHHOrO CTPYMY 3 BUCOKOK YacToTow. EnekTporeHepatop
OCHaLLEHUIN CTaHWHOO 3 MPUHANMHI OLHIED NApO0 POTOPIB, L0 3aKpinfeHi Ha Banax 3 HesaneXxHmu
npvBodamMu Ta obepTarTbCa Yy Pi3HUX HanpsiMKax. 30BHILIHIM pOTOp CKNagaeTbCs 3 HeMeTanesol
LMMIHOPUYHOT OCHOBWU 3 BUFOTOBNEHUMM MOCAAOMHMMW THi3gamu, WO CNpsIMOBaHi napanesnbHO OCi
obepTaHHs BaniB Ta B siki BMOHTOBaHI MOCTIMHI MarHiti y BArnsagi 4OBrMx napanenenineais 3 3agaHot
pafianbHO HamarHiyeHicTio. BHyTpilHin poTop cknagaeTbcs 3 LUNiHAPUYHOI HEMETaneBoi OCHOBM 3
BUrOTOBMNEHNMWN BUCTYMaMKU Yy BUIMSAI HEMETaneBnxX CEpAEYHUKIB, LLO CMPSMOBaHi napanesnbHO Oci
obepTaHHs BarniB Ta Ha SKi HAMOTaHi NPOCTArHYTI KOTYLWKWN. BuleosHadeHi Banu 3 BULLEO3HAYEHMU
poTOpaMn BCTAHOBMEHI Ha CTaHWHI Ta 3aKpWUTi KOXYXOM, LLO 3aKpiNfIeHUN Ha OCTaHHIN. TexHiYHUM
pes3ynbTaToOM BMHaxody € MiABULLEHHSA 4acTOTi 3MIHHOMO CTPyMY LUASXOM MiABULEHHS LUBUMAKOCTI
obepTaHHsA  MOCTIMHMX  MarHiTiB  BIOHOCHO  KOTYLUOK 3@ pPaxyHOK 3MIHEHHS  KOHCTPYKLi
ernekTporeHepartopa.
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TexHiyHe pilleHHs HanexuTb [0 ranysi eneKkTpoTeXHikM, 30Kpema CTOCYETbCH eNeKTPUYHUX
MaLUWH, | MOXe ByTn BUKOpUCTaHe ANs enekTporeHepaTopiB 3 NOCTIMHUMW MarHiTamu Ta KoTyLuKamu,
npuHarMHi 3acTocoBaHe Ansi OTPUMaHHA 3MIHHOMO CTPYMY 3 BUCOKOIK YacTOTOHO.

Haibinbw 6rmM3bKMM OO TEXHIYHOIO PILLEHHS, LWO 3asiBNSIETLCH, MO TEXHIYHIN CyTi i edekTy, Wo
pocsiraetecs, € BubpaHun sk npototun EJIEKTPOMEHEPATOP [guB. naTeHT YkpaiHn Ne 103379 U,
MITK (2015.01) HO2K 21/24, (2006.01) FO3D 9/00. Homep 3asBku: u 2015 06674. [data nogaHHs
3asBku: 06.07.2015. [arta, 3 sKoi € YMHHMMK NpaBa Ha KopucHy mogenb: 10.12.2015. MNy6nikauis
Bigomocten npo Buaady nateHTy: 10.12.2015, bion. Ne 23. BuHaxigHuk(n): AneeB AHaTOnin
Makcumosuy (UA), Aneesa Hatania AnaToniiBHa (UA), Aneea TetaHa AHaToniiBHa (UA). BnacHuku:
AneeB Anatonin MakcumoBud, Aneesa Hartania AHaTtoniiBHa, AneeBa TeTaHa AHaToniiBHal. JaHun
enekTporeHepaTop MICTUTb HECYYMn KapKac, YKnageHwin B KOXYX, BCTAHOBMNEHi Ha Bany, Lo
obepTaeTbcA, 3 YepryBaHHsIM N CTaTtopiB 3 PO3MILLEHMMM MO KOMYy KOTYLUKaMW, enekTpomarHitamu i
AaTynmkamMn MarHiTHoro nons i n+1 potopiB 3 pO3MilLEHMN B MOr0 MNOCAA0YHUX THi3A4ax MarHiTHUMM
ernemMeHTaMm 3 MOXIMBICTIO MarHiTHOI B3aemofil 3 KOTywkamu, AaTyMkaMy MarHiTHoro nons i
KpiNneHHs1 KOHCTPYKTMBHUX €efieMEeHTIB enekTporeHepatopa. Potopu malTb hikcoBaHi MO BUCOTI
KifnbLeBi BUCTYNKW, NOCAA04HI MHi34a Nig MarHiTHi enemMeHTH, Wo MaTb UMNiHAPUYHY OopMY, BUKOHAHI
KPi3HMMW, Ha TOPLEBIN CTOPOHI poTOpa CUMETPUYHO pagianbHiid OCi UMNIHAPUYHUX MarHiTHUX
€eneMeHTIB BMKOHaHi NpOTOYKM, TBipHi SkOT 3 ogHOro 60Ky 3B'A3aHi 3 6iYHOK CTOPOHOK LMMIHOPUYHOIO
MarHiTHOro enemeHTa, a 3 gpyroro 60Ky - 3 Gi4HOl MoBepxHet poTtopa. [Mpu UbOMY KOTYLUKW,
€NeKTPOMarHiTM i gaTyYMKM MarHiTHOro nosns pPo3MilleHi Ha CTaTopi CMMETPUYHO pagianbHin ocCi
3rafaHux UuUniHAPUYHUX MAarHiTHUX enemMeHTiB, pOTOpW 3akpinneHi Ha Bany, wo obepTaeTbes, 3a
AONOMOrol pi3bboBoro 3'egHaHHs i 3adhikcoBaHi MPOMyLWEHNM Kpidb OTBOPM B HMX LUMMAIHTOM, a
HEepyXoMi ONCKM CKPINnsioTb MK COBO0 MPONYLLEHOK KPi3b OTBOPU B HUX LUMUIBKOK, 3adiKCOBAHO
B eNeMeHTax Hecy4oro Kkapkaca.

Heponikom BigoOMOro enektporeHepartopa, Lo BUOpaHui K NpoTOTMN, € BiACYTHICTb MOXMBOCTI
BMPOBMEHHA BUCOKOYACTOTHOrO 3MIHHOTO CTpyMy, sika OOymoBrieHa HeOOXigHICTIO BMKOPUCTaHHSA
[00aTKOBOro MpUCTPOI ANs nepeBedeHHs 4acTOTU 3MIHHOrO CTPyMy, LIO OTPUMYETBCS, Y BUCOKY
yacToTy.

CyTTEBUMMU O3HaAKaMK HaWbnvk4oro aHanora (NPoToTMNYy), Aiki 36iratoTbCs i3 eNeKTporeHepaTopom
AneeBa, WO 3a8BNAETLCA, € HAABHICTb:

poTopiB.,

KOTYLLIOK,

MOCTIMHNX MarHiTIB,

KpinneHb KOHCTPYKTUBHUX €NTEMEHTIB,

nocagoYHUX rHi3a Nig MarHiTHI enemMeHTn,

3aKpinneHunx Ha Bany, wo obepTaeTbCs, pOTOpIB.

OsHakamn enekTporeHepatopa AneeBa, WO 3asABMSETbCS, AKi BiOPI3HATLCA Big Hanbnwmx4oro
aHarnora (NpoToTuny), € HasiBHICTb:

OCHaLLeHHs1 enekTporeHepaTopa CTaHHOLO,

3aKpinfneHHsa NpUHaNMHI OOHIET Nnapu poTopiB Ha Banax 3 He3aneXHUMu NpMBogamu,

06epTaHHs NpYHaNMHI OAHIET Napyu pOTOPIB Y Pi3HUX HaMpsAMKaXx,

CKnagaHHs 30BHILLHBOrO poTopa 3 HeMeTaneBol LUMiHAPUYHOT OCHOBM,

BUrOTOBMEHHSA LMMNIHOPUYHOI OCHOBM MOCaA04YHUX THi3g,

CNpsAMyBaHHs NOCaA0YHMX THI3[ napanensHO oci 06epTaHHs Banis,

MOHTYBaAHHS Y NOCaA04HI rHi3ga NOCTIMHUX MarHiTiB,

BUrOTOBNEHHSA MOCTINHUX MarHiTiB y BUMA4i OBrUX napaneneninefis 3 3agaHolo pafianbHor
HaMarHi4eHicTto,

CKIagaHHs BHYTPILIHBOrO poTopa TakoX 3 LUNiHAPWYHOI HEMeTaneBoi OCHOBM,

BUrOTOBMNEHHSA HEMeTaneBoi OCHOBY BUCTYNIB Y BUNAAI HEMeTaneBux cepaeyHuKiB,

CrpsIMyBaHHs1 HEMeTarneBnx cepAeyHKIB NaparnenbHO oci 0bepTaHHA Bani.,

HaMOTYBaHHS Ha HemeTanesi cepaeYHUKN NPOCTATHYTUX KOTYLLOK,

BCTaAHOBMEHHSA BULLEO3HAYEeHUX BaniB 3 BULLEO3HAYEHUMU POTOPAMM Ha CTaHWHI,

3aKpUTTA BULLIEO3HAYEHUX BaniB 3 BULLEO3HAYEHUMU POTOPAMU KOXKYXOM, LLIO 3akpinneHuh Ha
CTaHWHi.

B OCHOBY TEXHIYHOrO pilleHHs], WO 3asBMSETbCS (enekTporeHepaTopa AreeBa), NMOCTaBIIEHO
3a7a4y YOOCKOHAIIEHHS MOro KOHCTPYKUIT LUMISAXOM 3HAYHOro MiAgBULLIEHHS LUBUAOKOCTI 0b6epTaHHSA
MOCTIMHUX MarHiTHUX €NeMeHTIB BiJHOCHO KOTYLLIOK.

TexHiYHNUM pe3ynbTaToOM TEXHIYHOrO PILLEHHS, WO 3as8BNAETLCA, € NiABULLEHHS YaCcTOTM 3MiHHOMO
CTPYMY LUNAXOM MiABULLEHHSA WBMAKOCTI 06epTaHHSA MNOCTIMHUX MarHiTiB BiHOCHO KOTYLLOK 3a paxyHOK
3MiHEHHS1 KOHCTPYKLIii eneKkTporeHeparopa.
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3a3HayeHnn TeXHIYHUA pes3ynbTaT AO0CAraeTbCA TUM, L0 3rigHO 3 TEeXHIYHUM pilleHHAM, Lo
3a8BNSAETHCS,

erneKkTporeHepaTop OCHALLEHNIA CTAHMHO 3 MPUHAWMHI OfHIED Napol0 POTOPIB, WO 3aKpinsfeHi Ha
Banax 3 HesanexHvMu npmesogamm Ta obepTaloTbCs y Pi3HMX HaMpsMKax,

30BHILLHIN pOTOP CKMNagaeTbCsd 3 HemeTaneBoi UWMMIHOPWYHOT OCHOBM 3 BWUIOTOBIEHMMMU
NnocagoyHMMM THi34amu, WO CNpsIMOBaHi napanenbHO oci obepTaHHs BaniB Ta B SKi BMOHTOBaHi
NOCTINHI MarHiTK y BUrNagi A0BrMx napaneneninegis 3 pagianbHO HamarHivyeHicTio,

BHYTPILWHIA UMNIHAPUYHUA ONCK CKMadaeTbCa TakKoX 3 UMAIHAPWUYHOI HemeTaneBol OCHOBM 3
BUrOTOBMEHUMUN BUCTYNaMW y BUIMAQI HEMETaneBux CepaevHukiB, WO CNpAMOBaHi napanenbHo Oci
obepTaHHs BaniB Ta Ha siKi HAMOTaHI MPOCTArHYTI KOTYLLKM,

BULLLEO3HAYEHI Bann 3 BULLEO3HAYEHNMN POTOPaMU BCTAHOBMNEHI HA CTAHWUHI Ta 3aKpPUTi KOXYXOM,
LLO 3aKpinneHnn Ha OCTaHHIN.

CyTb TEexHIYHOro pilleHHs, WO 3aaBnseTbCs (enekTporeHepaTopa Aneesa), nonsrae B
HacTynHomy. [lpu OcCHalleHHi enekTporeHepaTopa CTaHWUHOK 3 MPUMHaNMHI OAHIED Mapol PoTopiB,
npw 3akpinneHHi poTopiB Ha Bamnax 3 He3aneXHWMW NpuMBOgaMM, NPU ODEpTaHHI POTOPIB Y Pi3HMX
HanpsiMKax, MNpW CKMNagaHHi 30BHIWHLOMO poTOopa 3 HeMeTaneBol UUMIHOPWYHOT OCHOBW, MpU
BWUIOTOBIIEHHI MOCAA0OYHMX THi3d, NMPU CNpsiMyBaHHIi NMOCAAOYHMX THi34 MapanenbHo oci obepTaHHsA
BasniB, Mpy MOHTYBaHHi B NOCaAOYHi rHi3ga NOCTIMHUX MarHiTiB y BUMMA4I 4OBrMX napanenenineais 3
pagianbHOK HaMarHiYeHiCTIo, NpWM CKMadaHHi  BHYTPILWHBOrO poTopa TaKoX 3  UMAIHOPWUYHOI
HemMeTanesol OCHOBW, NMPW BUrOTOBIEHHI HEMeTaneBol OCHOBWU BUCTYMIB Yy BUrMs4i, Npy CnpsiMOBaHHi
HemeTaneBMx CepAeYHuKIB mapanenbHo oci obepTaHHa BaniB, NPM HaMOTYBaHHI Ha HemeTanesi
CEPAEYHUKM NMPOCTATHYTUX KOTYLLOK, MPWM BCTAHOBMEHHI BULLEO3HAYEHNX BaniB 3 BULLEO3HAYEHUMU
poTOpaMm Ha CTaHMWHi, MPU 3aKPUTTI BULLLEO3HAYEHMX BaniB 3 BULLEO3HAYEHMMN POTOPAMM KOXYXOM,
WO 3aKpinneHWi Ha CTaHWHI NiABULLYETBHCA LWBWAKICTb OBepTaHHA MNOCTIMHWX MarHiTiB BiAHOCHO
KOTYLLOK, L0 Beae 00 MiABULLEHHS YacTOTi 3MIHHOro CTpymy, TO6TO A0 AOCArHEHHS O3HAYEHOro B
TEXHIYHOMY PilLIEHHI TEXHIYHOIO pe3ynbTary.

Kpim TOro, CyTb TEXHIYHOMO PiLLEHHS, L0 3asBMSAETbCS, INOCTPYETLCS TAKOX NOro NPUHLMMOBUMN
cxemamu, HaBegeHumu Ha dir. 1-2.

Ha oir. 1 306paxeHunii po3pi3 cxeMaTU4HOro 3aranbHOro BUMMSAOY enekTporeHepartopa Aneesa,
wo 3asiensieTbcs. Ha dir. 2 300paxeHunn nepepisa A-A Ha ¢ir. 1 enektporeHepatopa AreeBa, LWO
3aABNAETHCS.

[o cknagy enektporeHepaTopa AneeBa, Lo 3asiBNSETLCS, BXOAATb HACTYMNHi eeMEeHTU Ta BY3Mu:

BHYTPILLUHIN poTOp No3. 1, 3i SVOHTOBaHUMM Ha HbOMY KOTYLLKaMu nos. 8,

30BHILLHIN pOTOp M03. 2, Wo obepTaeTbCs Ha3ycTpiv poTopy nos. 1, 3i 3MOHTOBaAHMMMK Ha HbOMY
NOCTIMHUMM MarHiTamm nos. 9,

Banu no3s. 3, Wo obepTarTbCa Ha3yCcTpid OaNH OOQHOMY,

npveoawu nos. 4 Banis nos. 3,

CTaHuHa nos. 5,

nigwnnHUKN nos. 6,

ramku nos. 7,

KOTYLLIKW N03. 8,

MOCTIiNHI MarHiTu nos. 9,

HemeTanesa ocHoBa no3. 10 Aucka 3 NOCTIMHUMK MarHitamu nos. 9,

HemeTanesa OCHoBa no3. 11 gucka 3 KoTylkamm noas. 8,

KOXyX nos. 12.

EnektporeHepaTop AneeBa, WO 3asaBNAE€TbC, MYHKUIOHYE HACTymHUM 4uHOM. CnoyaTky
30MpaloTb BHYTPILLHIN poTOp No3. 1, 3aKpinmoyM HA HbOMY KOTYLUKM NO3. 8, @ NOTiM - 30BHILLHIN
pOTOP MO3. 2, 3aKpinsoYM Ha HbOMY MOCTIMHI MarHiTMm no3. 9. MNoTiM Ha CcTaHWHI N03. 5 MOHTYIOTb
npuBoau no3. 4, Ha Banu no3. 3 HacaKylTb POTOpK No3. 1 i N03. 2, 3akpinnowum ixX rankamm nos. 7.
Mpy ubOMy Banu No3. 3 po3TallOBYOTb Y MNigLIMAHMKAX No3. 6 Ta NPUEAHYOTL A0 NpUBOAIB No3. 4.
3Bepxy Ha CTaHWHy No3. 5 MOHTYLTb koXyx no3. 12. lMpu poboTi enekrtporeHepatopa Aneesa
3akpinneHi Ha Banax no3. 3 potopu no3. 1 Ta 2 obepTalOTbCA pa3oM 3 Banamu no3. 3, Ta CBOIMU
MarHiTHUMM enemMeHTaMu no3. 9 B3aEMOLil0Tb 3 KOTYLLKaMU No3. 8, Wo 3akpinneHi Ha potopi nos. 1. B
pesynbTaTi L€l B3aeMoAil B KOTywWKax no3. 8 iHOYKYETbCA 3MIHHUI CTPYM, YacToTa AKOro 3anexuTb
Bif, WBMAKOCTI 06epTaHHs poTopiB No3. 1 Ta 2 BiGHOCHO OAWH OAHOro (Big4 Yncna obepTiB BaniB nos.
3), a Hanpyra - Bif KifbKOCTi BUTKIB ApOTY B KOTYLUKax, no3. 8. |[HOyKoBaHW/A TakuM YUMHOM 3MiHHWUMA
CTPYM 3 3a4aHO0 Hanpyrow, CUMoK CTPYMy Ta YacTOTOK BigBOOAMTLCS Yepe3 KOMYyTauilHy cuctemy
(Ha cxemi He nokasaHa) cnoxwmBayeBi. Ockinbkn poTopu no3. 1 Ta 2 obepTaroTbCA HaA3yCTPiY OAUH
OLHOMY, LUBUAKICTb PyXy MOCTIMHWX MarHiTiB no3. 9 BiAHOCHO KOTYLLOK MO3. 8 3HA4YHO 30iNbLUYEThCS,
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Ta BiANOBIAHO 36iNbLUYETLCA YAcTOTa 3MIHHOMO CTPYMY, LLO NPU LibOMY BUPOGNSIETLCS, a Lie 1 Beae Ao
[JOCSITHEHHS! BKa3aHOro TeXHIYHOro peaynbTaTy.

®OPMYJIA BUHAXOOY

EnekTporeHepatop, WO MICTUTb POTOPW, KOTYLIKA Ta MOCTINHI MarHit, KpinfeHHs KOHCTPYKTUBHUX
eneMeHTIiB, NOCaZoYHI rHi3ga nig MarHiTHi eneMeHTU Ta KpinneHHs A0 Bana, sikuii Bigpi3HAETbCS
TUM, LLO eNeKTporeHepaTop OCHaLLEHWIA CTaHMHO, POTOPU BUKOHAHI Y hopMi LUmMniHApPIB, WO 3'eaHaHi
BanamMu 3 HesanexHUMKU npueodamMu 3 3abesneyveHHsiM 00epTaHHs y PisHWX HanpsMkax, Npu LboMYy
30BHILLHIN POTOP CKNagaeTbCHa 3 HEMeTaneBoi LMniHAPUYHOT OCHOBM 3 BUFOTOBNEHNUMU NOCaA0YHUMMU
rHiagamu, Lo cnpsiMOBaHi napanensHo oci 06epTaHHs BaniB Ta B siki BMOHTOBaHI MOCTiNHI MarHitu y
BUrNSA4I BUOOBXEHWX napanenenineiis 3 pajianbHOK HaMarHiveHicTio, a BHYTPIWHIN  poTop
CKnagaeTbCs 3 UUMiHAPWYHOI HemeTaneBol OCHOBM 3 BWUIOTOBMIEHUMUW BUCTYNamu y BUrnsAi
HemeTanesBnx cepaeyvHuKiB, WO CNpsMOBaHi napanensHO oci 0bepTaHHA BaniB Ta Ha SKi HaMOTaHi
NPOCTArHYTI KOTYLLKW, NPUYOMY BULLEO3HAYEHI Banu 3 BULLEO3HAYEHNMN POTOpPamMM BCTAHOBIEHI Ha
CTaHWHI Ta 3aKPUTi KOXXYXOM, LLO 3aKpinfieHnn Ha OCTaHHiIN.

N s ey T a | wa wn e

Cel/ ) | /

@ir. 1
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®ir. 2

Komm'toTepHa BepcTka J1. JIutBuHeHKo

MiHicTepcTBO PO3BUTKY EKOHOMIKW, TOPriBMi Ta CiNbCbKOro rocrnogapcraa YkpaiHu,

Byn. M. Ipywescbkoro, 12/2, m. Knis, 01008, YkpaiHa

O “YkpaiHcbkuid iIHCTUTYT iHTENeKTyanbHoi BnacHocTi”, Byn. nasyHosa, 1, M. Kuis — 42, 01601



