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Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYEHO aKTyaJbHOMY [TMTAHHIO ONTUMi3allii MacorabapyuTHUX MOKAa3HUKIB BEJIMKAX
€JIEKTPUYHUX MAIIMH [I0CTIHOTO CTPYMY LIJISIXOM CTBOPEHHS HOBUX METO/IIB TPMBUMIPHOIO PO3PaXyHKY
TEIJIOBOTO Ta HANPYXeHO-1e(POPMOBAHOTO CTAHY BY3JIiB Ta eTajeil aKkTUBHUX Ta KOHCTPYKTMBHUX YAaCTUH LIAX
MaluH. B xofi mocigpkeHb 0y/M BUKOHAaHI pO3paxyHKHU PyXY OXOJIOIPKYIOUOTO MOBITPSI Ta PO3MOAiNy TEMIIEPATYP B
30Hi KOJIEKTOPY Ta LiTKOBOI'O arapary eJeKTPOIBUTyHa IOCTIMHOIO CTPYMY 3 METOIO OITMMi3allii 10ro
MacorabaprTHUX MTOKa3HUKIB Ta JJ1s1 3a6e31e4eHHs] MOKIJIMBOCTI HallilHOI pOoOOTH MiCJIs BIIPOBAIKEHHS
IIPUMYCOBOI CUCTEMU BEHTWJISIL] LIMX By3J1iB. Takox 6yl BUKOHaHI pO3paxyHKU HallpyKeHO-Ae(dOpMOBaHOIO
CTaHy €JIEMEHTIB pOTOpa €JIEKTPOIBUTYHA [IJIs1 ITiATBEPAKEHHS] MOKIMBOCTI BUKOHAHHS ONTUMI3aliliHUX POOIT,
[IOB'SI3aHUX 3 MEXaHIYHOI0 0OPOOKOI0 IIOBEPXOHb Ta TEIJIOBOIO IIOCAAKOIO €JIeMeHTiB. MeTolo nucepTaniiHoi

pobOTH € pO3p0oOKA METOIiB Ta AJITOPUTMIB HAYKOBOT'O OOIPYHTYBAaHHS KOMIIJIEKCHUX PillleHb ONTUMi3ali



MacorabapyuTHUX MMOKAa3HUKIB BEJIMKAX MALIVH IMOCTIHHOTO CTPYMY 3 BUKOPUCTAHHSIM CYy4aCHUX METOZIB
CKiHYEHHUX eJIEMEeHTIB Ta 00YMCIII0BaIbHOI rigporazoguHamikyu. Haykosa HoBu3Ha po6oTu: 1. Biepiue cTBopeHuit
HOBUH METOJ, aHaJIi3y TEIJIOBOTO CTaHy €JIEMEHTIB KOHCTPYKLil BEJIMKUX MAlIVH IIOCTIHHOTO CTPYMY 3 BUPILIEHHSIM
CYKYITHOCTI 3a4a4 PyXy IOBITPS Ta TEIJIONPOBIAHOCTI y TPUBUMIPHIN [TOCTAHOBL i3 BAKOPUCTaHHIM METOLY
CKiHYE€HHHUX 00'€MiB, 110 BiIpi3Hs€ThCS Oibll TOYHUM 3aBJAHHSM IPAaHUYHUX YMOB B YaCTHHI IPaJlieHTHOTO
3aBJIaHHSI TEIJIOBUIi/IEHb Ta KoeillieHTIiB TerIoBiAnadi B TPUBUMIPHil OCTaHOBII. 2. YIOCKOHAJIEHUI! aJifTOPUTM
CTBOPEHHS ONTHUMI30BaHOi CITKU CKiHYEHHUX 00'€MIB JJ151 BEHTUJIALIMHOI MOJieJli 3 BUKOPUCTaHHSAM 6a30BUX
TeTpae pajibHUX KOMIIOHEHTIB, IO BifIpi3HSI€THCS 3ryIIeHHSIM KOMIIOHEHTIB B OKPDEMUX 30HaX KaHAaJIiB,
00yYMOBJIEHUX JleTaJIbHUMU KOHCTPYKTUBHUMU YMHHUKaMU. 3. YIOCKOHAJIEHUH ajJlfOPUTM BUKOHAHHS ONTHMI3alii
MacorabapyTHUX MTOKA3HUKIB eJIeKTPOMAIIMHHOIO 06J1aIHaHHS 3 BUBHAUYEHHSIM Hallpy>XeHO-1€(POPMOBAHOTO CTaHy
BiZJHOBJIIOBAHMX BY3JIiB, 110 6a3y€ThCsl HA IAPAMETPax €JIEKTPOMArHiTHOI €(peKTUBHOCTI Ta MaKCUMaJIbHOI
TEXHOJIOTIYHOCTI. [IpakTUYHe 3HaYeHHS OTPUMAHUX pe3yJbTaTiB: 1. HagaHne o6rpyHTyBaHHS ONTAMI3aLii
MacorabapuTHUX IIOKa3HUKIB 32 paxyHOK BIIPOBaJKE€HHS CUCTEMHU IIPUMYCOBOI BEHTUJISILI 17151 KOJIEKTOPY Ta
IIiTKOBOT'O By3Jla MAIIMHU IIOCTIIHOTO CTPYMYy 3 3a6€3I1€YEHHSM iX HaJIeXKHOTO TEIJIOBOTO cTaHy. 2. [TlinTBeppkeHa
MOJKJIMBICTb BUKOHaHHS ONTHMMi3allii MacorabapuTHUX MTOKa3HUKIB €JIEKTPUYHOI MalllMHY Ha OCHOBI aHaJi3y

HarnpyxeHo-1edOPMOBAHOI0 CTaHy BilHOBJIIOBAHUX YaCTHH 3 3abe3ledyeHHsIM ii ofanboi HafifHol eKCITyaTarii.

2. The dissertation work is devoted to the urgent issue of optimizing the mass-dimensional parameters of large
electric DC machines by creating new methods for three-dimensional calculation of the thermal and stressed-
strained state of the units and parts of the active and structural parts of these machines. During the research,
calculations of the cooling air movement and temperature distribution in the collector and brush-holders device
area of the DC electric motor were performed in order to optimize its mass-dimensional parameters and to ensure
the possibility of reliable operation after the introduction of a forced ventilation system of these units. Calculations
of the stressed- strained state of the rotor elements of the electric motor were also performed in order to confirm
the possibility of performing optimization work related to the machining of surfaces and thermal fitting of
elements. The purpose of the dissertation is to develop methods and algorithms for scientific substantiation of
complex solutions for optimizing the mass and dimensions of large DC machines using modern finite element
methods and computational hydrogasdynamics. Scientific novelty of the work: 1. A new method for analysing the
thermal state of structural elements of large DC machines has been created with the solution of a set of problems
of air movement and heat conduction in a three-dimensional formulation using the finite volume method, which is
distinguished by a more accurate assignment of boundary conditions in the gradient problem of heat release and
heat transfer coefficients in a three-dimensional formulation. 2. An improved algorithm for creating an optimized
finite volume mesh for a ventilation model using basic tetrahedral components, characterized by the condensation
of components in separate areas of the channels, due to detailed design factors. 3. An improved algorithm for
optimizing the mass and dimensions of electric-mechanical equipment with determining of the stress-strained
state of the restored units, based on the parameters of electric-magnetic efficiency and maximum technological
capability. Practical significance of the obtained results: 1. A justification is provided for optimizing weight and
dimensions by implementing a forced ventilation system for the collector and brush assembly of a DC machine,
ensuring their proper thermal state. 2. The possibility of optimizing the mass and dimensions of an electric
machine based on the analysis of the stress-strained state of the restored parts, ensuring its further reliable
operation, has been confirmed.
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