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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Cucrema eHeprosabesrnedyeHHs: BUCOKOYaCTOTHUX BEHTUJIbHO-iHAYKTOPHUX JIBUT'YHIB IpOHA 3 6araTOKOMipKOBUMU

riepeTBOpIoBaYaMH i IPOCTOPOBO-4aCOBOIO MOAYJISILIi€I0

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Energy supply system for high-frequency drone reluctance switched motors with multi-cell converters and space-

time modulation

Pedepar yKpaiHCBKOIO:

O6’'eKTOM HayKOBO-[0CJIiIHOI pO6OTHU € IIPOLIeC KepyBaHHs IEPETBOPIOBAYaMU CUCTEMHU eHepro3adesrneyeHHs
BHMCOKOYAaCTOTHUX BEHTUJIbHO-IHIYKTOPHUX ABUTYHIB APOHA 3 MIPOMDKHOIO MiJIBUILIEHOIO YaCTOTO0. MeTo poboTu
€ MOKpalleHHs TEXHIYHUX [I0KA3HUKIB APOHIB: NAJIbHOCTI MOJIbOTY, BAHTAXKOMIAMOMHOCTI, IIBUAKICHUX Ta
MaHEBPOBUX XapPaKTE€PUCTHUK 3aBISKU BIOCKOHAJIEHHIO €JIEKTPUYHOI Ta €JIEKTPO-MEXaHiYHOi CUCTEM,; CIIiJIbHe
BHMKOPHMCTaHHSI JIeKiJIbKOX JpkepeJs eHeprii. HaykoBa po60oTa I'PyHTYEThCS Ha KOMIIJIEKCHOMY HiIXOJi 3 BUPillIeHHS
PALy TEXHIYHUX 3374 Ta MiIXOLiB i3 BIOCKOHAJIEHHS CUCTeMU €Hepro3abe3rnedyeHHs IPOHiB, OB SI3aHMX 3
MOJepHi3alielo iX MEXaHIYHUX Ta €JIEKTPUYHUX BY3J1iB 3 BAKOPUCTAHHAM OPUTIHAJIILHUX Ta 3allaTEHTOBAHUX Pilll€Hb.
[HTErpanis OKpeMUX I>KepeJst eHeprii Ta JBUTYHIB Y €JUHY €JIEKTPO-MEXaHIYHY CUCTEMY 3[IiMICHIOETHCSI HA OCHOBI
migxoniB iMaTalifHOro Ta MaTEMaTUYHOTI'O MOJIEJIIOBAHHS 3 METOIO 3a0e3Me4eHHsI HEOOXiTHOTO PiBHS
€JIEKTPOMArHiTHOI CyMiCHOCTI Ta KoeillieHTy KOPUCHOI il 3 ypaXyBaHHSIM OCOOJIMBOCTEN (PYHKLIOHYBAHHS IPOHIB.
HaykoBa HOBU3Ha po60TU I'PYHTYETHCS HA po3pobLi opuriHaibHOi KOHCTPYKLii BIJI Ta cnienjjianizoBaHux MmeTomax
IIPOCTOPOBO-YaCOBOI MOYJIsILi, Y3ro[I>)KeHHI PEXXUMIB pOoOOTH [iKepeJl eHeprii Ta IBUTYHIB y CTaTUYHOMY Ta
IMHaMiYHOMY pekuMi. B peaynbTaTi BuKoHaHHs H/IP po3po6eHOo HOBY KOHCTPYKILiI0 BEHTUIbHO-iHITYKTOPHOTO
IBUTYHA, IO MPaLlOe Ha ITPOMDKHIN MifBUILIEHIN YaCcTOTi, €JIeKTPOIIPUBOAY Ta CUCTEMH MOT0 eHepro3adesrneyeHHsl.
BripoBai;KeHHS 3aIIPONIOHOBAHUX PillleHb HALA€ MOXKJIMBICTh OKPAIIATY TeXHIYHI IOKa3HUKU IPOHA, L0

1106y J0BaHMI HA OCHOBI PO3POOJIEHOTO IBUTYHA,: BAHTKOMIAMOMHICTb i 1ajIbHICTb — B 2 pa3y, 3HAUHUM
MOKPAILEHHSIM IIBUIKICHAX Ta MAHEBPOBUX XapaKTePUCTUK. OTPUMaHi pe3yJIbTaTH i HAYKOBO-TEXHIYHI PO3pOOKU
BiZTOBiAIOTh Cy4YaCHOMY PiBHIO Ta CBITOBMM TE€HAEHLISIM NI€PETBOPIOBAJILHOI TEXHIKM. OCHOBHMMM rajny3siMU

3aCTOCYBaHHS 3alIPOIIOHOBAHMX TEXHIYHMX PilI€Hb € TPAHCIIOPTHA Ta aBialjiliHa rajysi TEXHIKU.

Pedepar aHIJIiHCBKOIO:

The object of research is the process of control of converters of the power supply system of high-frequency valve-
induction drone engines with intermediate high frequency. The aim of the work is to improve the technical
performance of drones: flight range, load capacity, speed and shunting characteristics through the improvement of
electrical and electro-mechanical systems; sharing several energy sources. The scientific work is based on an
integrated approach to solving a number of technical problems and approaches to improving the power supply
system of drones, related to the modernization of their mechanical and electrical components using original and
patented solutions. The integration of individual energy sources and engines into a single electro-mechanical
system is based on simulation and mathematical modeling approaches to ensure the required level of
electromagnetic compatibility and efficiency, taking into account the characteristics of drones. The scientific
novelty of the work is based on the development of the original design of FROM and specialized methods of space-
time modulation, coordination of modes of operation of energy sources and motors in static and dynamic mode. As
a result of the research, a new design of the valve-induction motor operating at intermediate high frequency,
electric drive and its power supply system was developed. The implementation of the proposed solutions provides
an opportunity to improve the technical performance of the drone, which is built on the basis of the developed
engine: load capacity and range - 2 times, a significant improvement in speed and maneuverability. The obtained
results and scientific and technical developments correspond to the current level and world trends of



transforming technology. The main areas of application of the proposed technical solutions are the transport and
aviation industries.
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