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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 45.41

Tema gucepranii:
1. HOKpaHLeHHH XapaKTEPUCTHUK 663p€ILYKTOpHI/IX HpI/IBOﬂiB Ha OCHOBI CHHXPOHHOTI'O IBUI'YHA 3 MOCTIMHUMU

MarHiTamu Ta €JIEKTPOHHUM KOMYTaTOPOM

2. Improving the performance of gearless drives based on a synchronous motor with permanent magnets and an
electronic commutator

Pedepar:

1. Incepralis cnpsiIMOBaHa Ha BUPILIE€HHS BXKJIMBOIO HAYKOBO-MIPAKTUYHOTO 3a-BAAHHS — JOCJiIKEHHS
0C006JIMBOCTEN 6e3peyKTOPHUX esieKTponpuBoiB (BETI) Ta po3po6eHHs: HOBUX €(PEKTUBHUX CUCTEM €JIEKTPOHHOI
KOMyTallii 0OGMOTOK sIKOpsI 6ara-TOIOJIIOCHUX €JIEKTPUYHUX JBUTYHIB 3 ITocTiiHuMu MarHitamu (IIM) B BEIT.
[IpoBeneHi TeOpEeTUYHI LOCIiIPKEHHS 3aKOHOMIPHOCTEN €JIEKTPOMArHiTHOI pefyKLii B CMHHXPOHHIN MamuHi 3 [IM
(CMIIM) nany MOKJIMBICTb BCTAHOBUTHU Ta MOSICHUTU TE€HIEHIii 3MiHM IIapaMeTpiB Ta MOKA3HUKIB CUCTEMU
€JIEKTPOIIPMBOAY NpH 36ibuIeHHi KinbkocTi nap nomociB CMIIM 1y no6ynosu BEIL. Lle nano 3mMory po3poouTu
HOBI, 6inbu1 npupa-THi a5 BEIT criocobu OuCcKpeTHOI Ta HellepepBHOi €/1eKTPOHHOI KOMyTallii 06MOTOK SIKOPSI 32
IOTIOMOTOI0 TPaH3UCTOPHUX iHBEpTOPiB Hanpyru. [1okasaHo, 0 IUCKPETHY KOMYTAlLiI0 B €JIEKTPUYHMAX MALIMHAX 3
[IM i TpanenesugHo0 popmoro EPC Hallepek-TUBHiIIEe 3[iMICHIOBATU 3 IIPOBiAHICTIO TPAaH3UCTOPIB IpoTArom 1200

eJL., a 71l MaIllKH i3 cuHycoiganbHo0 popmoto EPC — npoTtsarom 1800. 3 MeTOI0 3HWKEHHSI IyJIbCallill CTPyMiB



sKops y geuryHax 3 [IM y BEII, 1j1s1 nomupeHnx CUCTeM IUCKPETHOI KOMyTa-1ii 0OMOTOK SIKOPSI 3alIpDOIIOHOBAHO
crioco6u IIM, ki 7aroTh 3MOTY 3HU3UTH IIyJIbca-1iii MOMEHTY Npr6n3HO Ha 40%. 3arporoHOBaHO Ta po3po6IeHO
MeToy, KBazicunyco-inHoi (KC) komyTanii 06MOTOK sikopst ABUTYHIB y BEII, sikuil nae 3MOTry 3HUKYBaTH IMyJibcallii
€JIEKTPOMAarHiTHOrO MOMEHTY B 3aJI€5KHOCTI BiJ] IOCTABJIEHMX BUMOT IIJISIXOM 301/IbIHIE€HHS] TOYOK IUCKPETHO]
¢ikcallii Mos0XKeHHs1 pOTopa. 3aCTOCYBaHHS CIIOCOOY MOJISIPHOTO KEPYBaHHS BEKTOPOM Hanpyru sikops 3a KC-
KOMyTallii 1ae MOXKJIMBICTb 3a0€3M1e4yBaTi MaKCUMaJlbHi €eHepreTUYHi I0Ka3HUKY [IPUBOAY B 3aJIEXKHOCTI BiJl yMOB
poboTu. Po3pobeHo anroputm nu@poBoi 00poOKYM BUXiAHUX HANPYT iHPOPMaLiiHNX 06MOTOK CUHXPOHHOTO
THXOXiZJJHOTO TaXxOreHepaTopa Ta OLiHEHO MOro YYTJIMBICTb 10 MOKJIMBUX CUCTEMAaTUYHUX Ta BUNAJIKOBUX KyTOBHUX,
aMIUITYOHYX i TaApMOHIYHUX BiJl-XWJI€Hb X HANPYT. [I[pOBeeHI eKClIepUMEHTAaIbHI HOCHiIKEeHHS NiATBEPIAIN
npale-3/aTHICTh Ta €(PEKTUBHICTb 3alIPONIOHOBAHMX PillleHb, HU3KA 3 IKUX 3HAWIIJIM IIPAKTUY-HE 3aCTOCYBaHHS B

peasbHUX pOo3pOOKax.

2. Gearless or direct drive (DD) is a promising area of modern electromechanics, which is rapidly expanding. The
advantages of DDs over traditional gear drives are in-creased reliability and energy efficiency, higher speed and
accuracy of torque and ve-locity control, easier implementation, no noise. In this case, the mechanical reduction
of speed and the corresponding increase of torque is replaced by electromagnetic re-duction due to the increase
in the number of pairs of poles of the machine and, accord-ingly, its size. Electric machines with permanent
magnets (PM) on the rotor are the most suitable for the implementation in DDs, because they provide high-energy
per-formance for a relatively large air gap. Brushless implementation of the electric drive system based on such
machines is achieved by means of a power semiconductor con-verter, often built by transistors, which controls
the currents in the machine armature windings according to the angular position of the rotor. A number of
features of a mul-tipole electric machine with PMs determine the revision of traditional methods of posi-tional
electronic switching of its armature windings in order to reduce the electromag-netic torque ripple and ensure
high energy performance. The thesis is directed on the decision of this actual scientific and technical problem. A
theoretical study of changes in the main electrical and electromagnetic parame-ters of a synchronous machine
with PMs (PMSM), as well as energy, dynamic and mass-dimension indicators of the drive with increasing number
of pole pairs of the machine is conducted. Herewith, all expressions are obtained for a multipole PMSM with an
arbitrary number of poles in p. u. relatively to the bipolar machine at the same values of the input electrical and
output mechanical parameters of the drive. According to the obtained results, new requirements to the
construction of electronic switching systems for PMSM and the formation of its electromagnetic torque in DD are
formed.
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