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2. Energy characteristics of the axial-flux arc-stator electric machines

Pedepar:

1. O6'eKT BOCIIPKEHHS: €JIEKTPOMArHITHI IIPOL€CU B TOPLIEBUX AYTOCTaTOPHUX aCUHXPOHHUX ABUryHax (THAI) 3
MaCUBHUMM JYCKOBUMH POTOpamMu. MeTa po6oTu: po3pobka MaTeMaTUIHOI MOAEJ, aHATITUIHUX METOMIB IJ1s1
PO3paxyHKy Ta JOCIiIKEHHS eHEPTeTUYHMX XapaKTePUCTUK TOPLEBUX IyTOCTaTOPHUX aCUHXPOHHUX JIBUTYHIB 3
MAaCHBHUMM IMICKOBUMY POTOPAMU 3 YPAXYBaHHAM a3MMYTaJIbHUX CTPYMIB POTOPA Ta JIiHIMHOI IBUAKOCTI 1OT0
obepTaHHs. MeTonu NOCiIKEHHS: CUCTEMA PiBHSIHb €JIEKTPOMArHiTHOTO N0J1s1 MaKCBelia; aHaJliTH4Hi
MaTeMaTHU4Hi METOIM po3B'sa3Ky AudepeHiiHNX PiBHSIHD; TeopeMa YMoBa-IIOMHTIHTa; iIHCTPyMEHTH PO3PaxyHKY B
CHCTEeMi KOMIT'IOTEPHOI anredpy; METOAU iHTerpalbHUX NepeTBopeHb Oyp'e Ta iHTErpasbHUX IEPETBOPEHD B
KiHLIEBMX MeXaX; MaTeMaTU4Hi METOAM PO3B's13Ky AU(epEeHLiIHUX PiBHSIHb IPYroro NOpsAKY; METOIU TEOPii
y3araJibHeHUX QYHKIiH; TeH30p HaTAry Makcsessa. TeopeTnyHi Ta IpakTU4Hi pe3ysbTaTy i HOBU3HA: €eHEPreTUYHi

XapaKTepPUCTUKU Ta peKOMEHJALI 17151 IPOEKTYBAaHHS TOPLEBUX AyrOCTAaTOPHUX ACUHXPOHHUX JBUTYHIB 3



MAaCUBHUMM JYCKOBUMU POTOPAMMU [1Jis KyJIbOBUX 6apabaHHUX MJIMHIB TEIJIOBUX €JIEKTPOCTaHIIiif; TEOPEeTHUYHA
L[iHHICTb 1711 PO3BUTKY METO/iB PO3PaxXyHKy iHIINX BapiaHTiB KOHCTPYKTMBHOIO BUKOHAHHS CTaTOpa 1 pOTOpa
TOPLIEBUX ABUTYHIB. PO3p0O06JIEHO TPMBMMIPHY MaTeMAaTUYHY MOZEJb €JIeKTPOMArHiTHOTO 110715, SIKa Ha BiMiHY Bif
iHIINMX BpaxoBye JIiHIMHY WBUAKICT OOEPTAHHS POTOPA B 3aJIEXKHOCTI BiJl IOT0 pafiiyCy Ta a3UMYTaJIbHY CKJIATIOBY
CTPYMIB POTOPa; po3p06JIeHO aHATITUYHI METOIN IJ1s1 PO3PaxyHKy eHepreTMYHNX [IOKa3HUKIB TOPL,EBUX
IyrOoCTaTOPHUX aCUHXPOHHUX JIBUT'YHIB 3 TMUCKOBUMYU MAaCHBHUMU POTOPaMU 3 KOMIIEHCOBAaHUMHU OOMOTKaMU 3
KOMIIJIEKCHUM yPaxyBaHHSIM TOBIMHHOTIO, TONIEPEYHOTO Ta MIOB3J0BXXHbOIO KpailoBUX €(PEKTIB; pOo3p00JIeHO
aHaJIITUYHI METOY PO3PAXYHKY aKCiaJIbHMX MArHiTHUX CUJI TOPLLEBUX AYyTOCTATOPHUX ACUHXPOHHUX JBUTYHIB, SIKi
IiI0Th Ha PepOMarHiTHi Ta HEMarHiTHI MaCHBHI JMCKOBi pOTOPU 3 YPaxyBaHHSM iX IIOJIOKEHHSI B HEMarHiTHOMY
IIPOMIXKKY MiXK cTaTopaMu. [Ipegmer i pekoMeHalii 111 BIPOBAI)KEHHS: PO3PAXYHOK PO3IOAITY
€JIEKTPOMArHiTHOrO I0JISl Ta EHEPreTUYHUX XapaKTEPUCTUK TOPL,EBOTO IyTOCTATOPHOTO ACMHXPOHHOTO JIBUTYHA 3
MAaCUBHUMM JYCKOBUMH POTOPaMU; PEKOMEHI0BAHO BUKOPHUCTOBYBATHU B KOHCTPYKTOPCHKUX OIOPO /1J1s1 PO3POOKU
KOHCTPYKTOPCBKOI IOKyMEHTallil TOPLEBUX JyTOCTaTOPHUX ACUHXPOHHUX JABUTYHIB 3 JUCKOBUMU MaCUBHUMU
POTOpaMH Ta B HABYAJIbHOMY IIPOLIECi; pEKOMEHAAllii 10 0COBJIMBOCTSIM MPOEKTYBaHHS NOTYKHUX THAJ] MOXYTb
OyTU BUKOPHUCTaHi Ip1 po3po6IIeHHi 6€3peIyKTOPHOTO eJIeKTPOIIPUBOLY KYJIbOBUX 6apabaHHuX MynHIB. Chepa

BUKOPUCTaHHSA: e.HeKTpOMaI_HI/IHO6y,HYBaHHH.

2. The object of research: Electromagnetic processes in the axial-flux arc-stator induction machines (AAIM) with
solid disc rotors. The purpose of research: the development of mathematical models and methods for calculating
electromagnetic fields and power characteristics of the AAIM with solid disc rotors, which takes into account the
rotor azimuth currents and rotor linear velocity. Methods of research: System of Maxwell electromagnetic field
equations; Analytical mathematical methods for solving differential equations; The Umov-Poynting theorem;
Calculation tools in the computer algebra system; Methods of integral Fourier transforms and integral
transformations in finite limits; Mathematical methods for solving second-order differential equations; Methods of
the theory of generalized functions; The Maxwell tensor of tension. Theoretical and practical results and
innovations: Energy characteristics and recommendations for designing AAIM with solid disc rotors for ball drum
mills of thermal power plants; Theoretical value for the development of methods for calculating other design of the
stator and the rotor AAIM's. A three-dimensional mathematical model of the electromagnetic field is developed,
which, unlike others, takes into account the linear speed of rotation of the rotor and the azimuthal component of
the rotor currents; Analytical methods have been developed for calculating the energy characteristics of the AAIM
with solid disk rotors and compensated windings, with a complex account of the thickness, transverse and
longitudinal edge effects; Analytical methods for calculating the axial magnetic forces of end-mounted, arc-
induction asynchronous motors that act on magnetic and non-magnetic massive disk rotors, taking into account
their position in the non-magnetic gap between the stators, are developed. A subject degree of introduction:
calculation of electromagnetic field distribution and energy characteristics of the AAIM with solid disc rotors;
recommended for use in design offices and in educational process for the development of design documentation
AAIM with solid disc rotors; recommendations for design of the powerful AAIM can be used for development of the
gearless electric drum ball mills. Sphere of use: electric machine building.
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