OIIUC 3ABEPHIEHOI PO3POBKH

HaiimenyBannast po3poOku: CucremMa eHepro3ade3neueHHsT BHUCOKOYACTOTHUX BEHTHIIBHO-
IHIyKTOPHHUX JIBUTYHIB JApOHA 3 0araTOKOMipKOBHUMH TEPETBOPIOBAYAMH 1 MPOCTOPOBO-YACOBOIO
monayJsiiero. Energy supply system for high-frequency drone reluctance switched motors with
multi-cell converters and space-timemodulation

1. Homep aeprkaBHOi peecTpariii, Homep peectparii B yHiBepcuTeTi - 0120U102131, 2314 1.
2. HayxkoBuil KepiBHHK (BUCHHIA CTYIIiHb, 3BaHHs) BepOuupkuii €.B., n.1.1., o, Verbytskyi
I.V., Dr. Sc., Doc.
3. CyTb po3po0KH, OCHOBHI pe3yibTatu. (VKp., anen.; obcseom ne menwe 1500—-2000 3naxis
KOJICHOIO MOBOIO).
JIpoHU HIMPOKO BUKOPUCTOBYIOTHCS JUISl BHPIIIEHHS 0ararbOX MPaKTUYHUX 331a4. OCHOBHUMHU
napamMeTpamMH JpPOHIB € JaJIbHICTh MOJBOTY, BAaHTAXKOIMIJHOMHICTh, MIBUJKICHI Ta MaHEBPOBI
XapaktepucTuku. Ha nmaHmii MOMEHT HaWKpamli TEeXHIYHI XapaKTePHCTHUKH MalOTh JAPOHH 3
JBUTYHAMU Ha TOCTIMHMX MarHiTax Ta JITIH-MONIMEpHUMH akyMylsTopamu. Po3milmieHHs Ha
POTOPi OLIBIIOT KUTBKOCTI Map TMOMIOCIB TO3BOJISIE 3MEHIIUTH TabapuTH ABUTYHA TpU 30epekeHHI
TAKOI'o X MOMCHTY, OJHAK HOTpe6y€ BUKOPUCTAHHA CKJ'Ia,Z[HiIJ_II/IX, IIPOCTOPOBO-YACOBUX 3aKOHIB
MOJIYJAIIl Hampyrd Ta OaraTOKaHAJIbHUX MEPETBOPIOBAYIB EIEKTPUYHOI €Heprii, 1o JeIIo
301IBIIyE Macy CHCTEMH €HEepro3ade3ledeHHs CUCTEMH, TOMY 4epe3 CKJIATHICTh 1 HEBEIMKHU
BUTpall 'y Macl Ha HpaKTI/ILIi HE BHUKOPUCTOBYETHCA. 3aHp0HOHOBaHa KOHCTp}I'KI_IiH BCHTUJIbBHO-
IHIyKTOPHOTO IBUTYHA Ma€ 3HAYHO MEHIIIy Macy HOro 3a paxyHOK poOOTi Ha IMiJBHUIIEHIN 9acTOTi,
o A03BOJISI€ 3MCHIINTU MAaCy IABUI'YHA B ,Z[eKiJ'ILKa pa3iB. Mertoro pO3p06KI/I € IIOKpallCHHA
TEXHIYHUX TIOKA3HUKIB JPOHIB: JaIbHOCTI IOJBOTY, BAHTAKOMIAWOMHOCTI  3aBISKU
BAOCKOHAJICHHIO CJIGKTpI/I‘{HO'f Ta eneKTpo-MexaHquo'l' CHUCTEM, CITIJIbHE BUKOPUCTAHHSA
JEKUTBKOX JDKepesl eHeprii. 3aBJaHHs, Ha BHUPIMICHHS SIKUX CIPSMOBAHO NMPOEKT BKIIOYAIOTH!
p03p061<a TOMOJIOTIT MEepeTBOPOBaia 3 ABOHAIIPABIICHUM IICPEAABAHHAM eHepri'l' Ta Hi,[[BI/IH_IeHOIO
CTPYMOBIiIJIa4u€ro JJisi KOMOIHOBAHOTO JKEpelia €HEPTii aKyMyJIsITOp-CyNepKOHACHCATOp; aHaAI3
1 po3poOka HOBUX 0araTOKOMIPKOBMX TOMOJOIIH IEepeTBOPIOBaUiB €JIEKTpOEHeprii Ta
QITOPUTMIB KEpyBaHHS HHUMH Uil (OpMYyBaHHS MPOCTOPOBO-4ACOBOI MOAYJALIl Hampyru
KHUBJIEHHS OOMOTOK BEHTHJIbHO-IHAYKTOPHOTO JIBUTYHA, BHOIp CTPYKTYypH Ta peaii3allis
3aMpONOHOBAHOI KOHCTPYKI[IT BEHTUJIBbHO-1HAYKTOPHOIO JIBUTYHA, L0 MPAIIO€ Ha MPOMIKHIN
HiABUILEHIM YacTOTIi; y3rO/PKEHHsS peXXUMIB POOOTH JIXKepes eJIeKTPUYHOI eHeprii 1 ABUIyHa Ta
3a0e3MeyeHHs X e1eKTPOMarHiTHOI CyMICHOCTI.
Drones are widely used to solve many practical problems. The main parameters of drones are
flight range, load capacity, speed and shunting characteristics. Currently, the best technical
characteristics are drones with permanent magnet motors and lithium-polymer batteries.
Placing more pairs of poles on the rotor reduces the size of the motor while maintaining the
same torque, but requires the use of more complex, spatio-temporal laws of voltage modulation
and multichannel power converters, which slightly increases the weight of the power supply
system. not used in practice. The proposed design of switched reluctance motor has a much
lower weight due to the operation at high frequencies, which reduces the weight of the motor
several times. The purpose of the development is to improve the technical performance of
drones: flight range, load capacity due to the improvement of electrical and electro-mechanical
systems; sharing several energy sources. The tasks to be solved by the research include:
development of the topology of the converter with bidirectional energy transfer and increased
current transfer for the combined energy source battery-supercapacitor; analysis and
development of new multi-cell topologies of power converters and algorithms for their control
for the formation of spatio-temporal modulation of the supply voltage of windings; the choice
of structure and implementation of the proposed design of switched reluctance motor,
operating at an intermediate high frequency; coordination of modes of operation of power
sources and the engine and ensuring their electromagnetic compatibility.
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HasiBHICTP OXOPOHHHMX TOKYMEHTIB Ha 00’€KTH MpaBa 1HTEJICKTYaJbHOI BIIACHOCTI — 3asBKa
Ha mateHT Ne u202104299 «MonynbHuil BEHTUIBHO-IHIYKTOPHUN IBUTYH 3 moirocamu [1-
tumy». Bepounpkuii €.B., barpak JI.M., 2021 p.

[NopiBHsiHHS 31 cBiTOBUMH aHasioramu. Po3po0iieHa Tomosoris BEHTUIBHO-HIyKTOPHOTO Ma€e
BHCOKHI MUTOMHA MOMEHT Ta HAIHHICTh Y IOPIBHSAHHI 31 CBITOBUMH aHAJIOTaMH.
ExoHOoMiuHA TpUBaOIUBICTh ISl MPOCYBAaHHS HA PUHOK (8apmicmb peanizayii npoekmy,
MEPMIHU 6NPOBAONCEHHS MA OKYNHOCMI, NOKA3HuKku). B paMkax IOCTIKEHHS aeTai
JBUTYHA JpyKyBaimch Ha 3D mpuHTEpi 3 JOCTaTHHO BEIMKUM jgomyckom 0.5 MM, mms
MPOCYBaHHS Ha PHHOK HEOOXIIHUN MOIIYK TEXHOJOTIYHOI 0a3u ISl BUTOTOBICHHS JIeTaIeh
JIBUTYHA 3 JOIycKoM MiHiMyM 0.1 Mm.

[otenuiiini KopuctyBadi (eanysi, Minicmepcmaa, 8i00MCmMed, NIONPUEMCIMEA, Opeanizayil).
[TinnpueMcTBa 3 BUTOTOBJICHHS OE3MIJIOTHUX JITAIBHUX arapaTiB Ta TATOBUX ABUTYHIB AJIs
€JIEKTPOTPAHCIIOPTY.

CtaH rOTOBHOCTI PO3pO0KH (1abopamopruti abo npomMucioguii 3pasoK, mexHiuHa
O00KYyMeHmayis, Oiznec-niaH, 20moea 00 6NPOBAONCEHHA MO0 i3 3A3HAYEHHAM
mexnono2iuno2o pisus 2comosnocmi (TRL)). DocmigHi 3pa3ku.

IcHytoUi pe3yabTaTH BIPOBAKEHHS. BIpoBaKeHO MOIe) BEeHTUIILHO-1HyKTOPHOTO
neruyHa B cepenopuii Comsol Multiphysics va miampuemctsi “Liwing Technololgy”.
Hasga nigpo3sniny, tenedon, e-mail. Kadenpa enekTpoHHUX IPUCTPOIB Ta CUCTEM, TEIl.

066 124 93 77, e-mail verbytskyi.ievgen@gmail.com.
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Technology. Early Access, 2021. https://doi.org/10.1109/TVT.2021.3118392 (nepiuuit
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- High Frequency Modular Electric Drive for Switched Reluctance Motor with Reduced
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Zhuikov; V. Ferndo Pires.2020 6th IEEE International Energy Conference
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