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2. Theoretical Bases of Electromechanical Converters of Energy Object-Oriented Design

Pedepar:

1. O6'eKT BOCHIIPKEHHS: IPOLIECU CUHTE3Y i IPOEKTYBaHHS €JIEKTPOMEXaHIYHUX [1IEPETBOPIOBAUiB eHeprii. MeTa
IOCJiIKeHHS: TinBuLeHHs e(eKTUBHOCTI IPOEKTHOTO CUHTE3Y, aHasli3y i oNnTuMisalii eJleKTpoMexaHiuHux
IIepeTBOPIOBAYiB €Heprii Ha OCHOBI Teopii 06'eKTHO-OPiEHTOBAHOIO IPOEKTYBAHHSI, MATEMAaTUYHUX i IPOrpaMHUX
3aco6iB. MeTou IoCiIKeHHs: 060'€KTHO-OPieHTOBAHOIO aHai3y; Teopii TepMOJMHAMIYHUX IIPOLIECIB; TeOPii
HaZiHOCTI; yHi(pikoBaHOI MOBU MogeoBaHHSI UML; Teopii ITy4YHOro iHTEJIEeKTY; YUCEJIbHOTO PillleHHs HeJTiHIMHUX
3aJI€’KHOCTEH; YMCEIbHOTO PillIeHHS €JIEKTPOMAarHiTHUX MOJIIB 32 JONIOMOTOI0 METONY KiHII€BUX €JIEMEHTIB 3 iX
peastisali€elo B 1BO- i TPUBUMIPHIl IIOCTAHOBLI 3a TOIIOMOTOI0 CY4aCHUX IIPOrpaMHUX KOMILIEKCIB. TeopeTnyHi Ta
[IPaKTHUYHi pe3yJabTaTU: METOAM NOCiIKEHHS 3aCTOCOBAHO B PO3PO0LLi aCMHXPOHHUX ABUTYHIB 3 MACUBHUM
POTOPOM IIHEKOBOTO TUITY, ONITUMAIbHOMY IIPOEKTYBAHHI €JIeKTPOABUTYHIB J1s1 €1€KTPOMOOIJIiB, IPOEKTYBaHHi

6e3111iTKOBOTrO 30y )KyBaya TypOOreHepaTopa, aBTOMaTU30BAaHOMY ITPOEKTYBaHHI IIPOMUCIIOBUX AaCUHXPOHHUX



IBUTYHIB 3 KOPOTKO3aMKHEHUM POTOPOM; peasisallis MeTOLy 06'€KTHO-OPi€HTOBAHOTO IPOEKTYBAHHS B PO3POOL i
ONTMMi3allii eJIEKTPOMEXaHIYHUX NIEPETBOPIOBAYIB €HEPrii J03BOINIa 3HAYHO CKOPOTUTHU CTPOKH iX IPOEKTYBaHHS 3
O/IHOYACHUM IOKpalleHHSIM TEXHIKO-€KOHOMIYHMX I10Ka3HUKiB. HoBU3HA: pO3p06I€HO N10JI0KEHHS
(POPMOYTBOPEHHS 00'€KTIB €JIEKTPOMEXAHIKH, SIKi 03BOJISIIOTh BCTAHOBJIIOBATH 3B'SI3KM MXK KOHCTPYKTUBHUMU
eJIEMEHTaMU eJIEKTPOMEXaHIYHUX N1ePEeTBOPIOBAYIB €HEPTIi B iX IMiTalliiHi MOAEJ; BCTAHOBJIEHO 3aJIEXKHICTb MIXK
KOMIIOHEHTaMU PiBHSHb €JIEKTPOMArHiTHOTO 1oJisl, KoedillieHTaM1 MaTPUYHUX MaTEMaTUYHUX MOjiesieit
[epeXifHUX MPOLECIB i KOHC-TPYKTUBHAM BUKOHAHHSM €JIEKTPOMEXaHIYHUX NI€PETBOPIOBAYiB €HEPrii;
3aIIPONIOHOBAHO AJITOPUTM aBTOMATM30BAHOTO CUHTE3y MaTEeMAaTUYHUX MOJIEJIeN eJIEKTPOMEXaHIYHUX
MIepPETBOPIOBAYIB €HEPTil; YJOCKOHAIEHO aJITOPUTMU ONTUMI3allil, MaTEMaTUYHY MOJIE€JIb €JIEKTPOMArHiTHUX Ta
TEIJIOBUX MIEPEXiJHUX IIPOLIECIB B aCUHXPOHHOMY IIBUTYHI 3 MaCUBHUM POTOPOM. CTYIIiHb YIIPOBA/I)KEHHS:
Pe3yJIbTaTU JUCEPTALIHOI pOOOTH BIIPOBA’KEHO Y IPAKTUKY IIPOEKTYBAHHS €JIEKTPOMEXAaHIYHUX IEPETBOPIOBAYIB
eneprii Ha 3AT "LIO® Ceninoscbka” (M. Ceninoso), TOB "Konppart'iseska LIO®" (M. Kongpat'iBka), TOB "CKb
Ykpenekrpoma" (M. XapkiB), A1 "3aBog "EnexrpoBakman” (M. Xapkis), BAT "AsueBcbKuil MeTalypriitHui
KoMbOiHaT" (M. AJTueBChK), HAyKOBO-A0CifHA JabopaTopist Margebyp3pkoro yHiBepcurety iM. OTTO $oH I'epike (M.
Marze6ypr), HayKoBO-0cliiHa JabopaTopist YecbKoro TexHiuHOro yHiBepcuTeTy B IIpasi (M. [Ipara) Tay
HaBYaJIbHOMY Ipolieci Kadenpu eseKTpuyHux MamuH i anapatiB JorITY (M. ArueBchK), Kadenpy e1eKTpUYHUX

mamuH HTY "XTIII" (M. XapkiB). Cdepa BUKOPUCTaHHSL: €J1IeKTPOMEXaHiKa.

2. The object of study: synthesis and design processes of electromechanical converters of energy. Objective:
increase efficiency of design synthesis, analysis and optimization of electromechanical converters of energy on the
basis of the object-oriented design theory, mathematical and programmatic facilities. Methods: object-oriented
analysis; thermodynamics processes theory; reliability theory; unified modeling language UML; artificial
intelligence theory; numerical calculation of nonlinear dependences; numerical calculation of the electromagnetic
fields by the method of eventual elements with their 2D and 3D realization with the usage of programmatic
complexes. Theoretical and practical results: research methods are applied in development of induction motors
with the solid rotor of screw type, optimum design of electric motors for electro-mobiles, design of brushless
exciter of turbogenerator, automated design of industrial induction motors with a squirrel cage rotor; realization
of object-oriented design method in development and optimization of electromechanical converters of energy
allows to reduce considerably the terms of their design with the simultaneous increase of technical and economic
performance. Novelty: positions of electromechanical objects shape forming which allow to affiliate between the
structural elements of electromechanical converters of energy in their simulation model are developed,
dependence between of electromagnetic field equations components, transient mathematical models matrix
coefficients and structural execution of electromechanical converters of energy is set; the algorithm of the
automated synthesis of mathematical models of electromechanical converters of energy is offered; the algorithms
of optimization, mathematical model of electromagnetic and thermal transients in an induction motor with a solid
rotor are improved. Degree of implementation: the results of the thesis are put in practice of electromechanical
converters of energy design on JSC "TSOF Selidovskaya" (Selidovo), "Kondrat'evskaya TSOF" LTD (Kondrat'evka),
"SKB Ukrelektromash" LTD (Kharkov), AC "Factory "Elektrotyazhmash" (Kharkov), OSC "Alchevsk metal and steel
works" (Alchevsk), research laboratory of the Magdeburg Otto fon Guericke university (Magdeburg), research
laboratory of the Czech technical university in Prague (Prague) and in the educational process of department of
electric machines and apparatus DonSTU (Alchevsk), departments of electric machines of NTU "KPI" (Kharkow).
Scope of the use: electromechanics.
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