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2. Optimization design of adjustable induction motors

Pedepar:

1. luceprauisa npucBa4YeHa BUPILIEHHIO 3a11a4 BLOCKOHAJIEHHS MAaTEMAaTUYHUX MOJIEJIEN PErYJIbOBAHUX
ACUHXPOHHMX €JIEKTPOIPUBO/IIB Ta IPOEKTYBAHHS CIELiaIbHUX YACTOTHO-PETyJIbOBAHUX ACUHXPOHHUX JIBUTYHIB. ¥
mMareMaTtuyHiil mogesi (MM) perysboBaHMX aCUHXPOHHUX IBUTYHIB (PA]l) BpaxoBaHO aKTMBHUI OIIip KOJa
HaMar”iuyyBaHHs Ta BTPATH Bijl BUIIMX ITIPOCTOPOBO-4YaCOBUX FAPMOHIK. BIIOCKOHaJIEHHS! KOMIUJIEKCHUX NPOEKTHUX
MM 37ilicHIOETBCS SK 32 PaXyHOK BUKOPUCTaHHSI MM y3rompkyBaabHUX TPAaHC(OPMATOPIB Ta PEAYKTOPIB, TaK i 3a
PaxyHOK ypaxyBaHHS HaxWjly 30BHIIIHbOI XapaKTEPUCTUKU IIEPETBOPIOBaYA YaCTOTHU NIPU 3MiHI HaBaHTaKeHHs. Kpim
TOTrO, YTOYHEeHHSI MM OTpMMaHO Npy BUKOPUCTAHHI [TOJIbOBUX PO3PAXYHKIB. AIEKBATHICTb MOZEJIIOBAHHS
repeBipeHo eKClIepUMEHTAJIbHUMU AOCTiIKeHHIMU. Ha OCHOBI cuCTeMU NOKa3HUKIB €(PeKTUBHOCTI

3arajibHOIIPOMUCJIOBUX ACMHXPOHHUX ABUTYHIB C(POPMOBAHO Aialla30HHi IPOEKTHI KpUTEpii Ta 0OMEKEHHS], 0



3aCTOCOBYIOTbCS ITpU po3po6bui PAJL. 3nilicHeHo Moaudikalliio Aiana3oHHOTO KPUTEPIilo IPUBEIEHUX BUTPAT
€JIEKTPOIIPUBO/Y, sIKa Ilepefbdadyae BUKOPUCTaHHS KoedillieHTa 3HauyLoCTi eKCIlyaTallii Ta BpaxyBaHHS
iHsaniiinux npouecis. [IpononyeThcs afanTalist €J1eKTpOMaIIMHHOI YaCTHHY Pery1bOBaHOIO aCHHXPOHHOTO
€JIEKTPOIPMBOAY 10 Clleln(piYHNX YMOB POOOTH LIJIIXOM BUPILIEHHS 3371a4i 6araTOKpUTEPiabHOI CTPYKTYPHO-
rapameTprUYHOI onTumMisanii gBuryHa. BUKOHaHO MOPIBHANIbHE NOCIIIKEHHS 3aCTOCYBaHHS Pi3HUX METOIIB

ontuMmisatii. [linTBepIPKEHO MOXKJIUBICTb BIOCKOHAJIEHHS €JIEKTPOIPUBOAY 32 PaXyHOK BUKOPUCTaHHS PA].

2. The dissertation is devoted to solving problems of improving mathematical models of adjustable induction
electric drives and designing special frequency-controlled induction motors. The mathematical model of an
adjustable induction motor is improved, taking into account the active resistance of the magnetization branch;
taking into account losses from higher space and time harmonics. Perfection of complex design mathematical
models is carried out due to use of mathematical models of matching transformers and reducers, and due to in-
depth modeling of the frequency converter. In addition, refinements of mathematical models were obtained using
field calculations. The adequacy of the simula-tion is verified by experimental studies. Based on the system of
performance indicators of common industrial induction motors, design criteria and limitations for adjustable
induction motors are generated. The range criterion of the present expenses of the electric drive has been
modified, which involves the use of the coefficient of operational significance and consideration of inflationary
processes. The adaptation of the electromechanical part of the adjustable induction electric drive to specific
operating conditions is proposed by solving the problem of multicriterion structural-parametric optimization of
the motor. A comparative study was carried out on the application of various optimization methods. The possibility
of improving the electric drive due to the use of adjustable induction motors is confirmed.
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