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2. Mathematical modelling of electromagnetic processes considering hysteresis phenomena.

Pedepar:

1. Incepraliist npucBsYeHa PO3POOIEHHIO METOAY BpaxyBaHHS riCTepe3ncy B YCTaJIEHUX PEeKMMax poboTu
€JIEKTPOMarHeTHUX IIPUCTPOIB. 3alIpOIIOHOBAHO [1O€JHATU MaTeMAaTUYHY MOZEJb riCTEPEe3UCy i MeToZ,
IIPUCKOPEHOTr0 MOLIYKY YCTaJ€HOro pexkumy. Po3pobiieHi MaTeMaTUyHi MOJieJli €JIEKTPOMarHeTHUX IPUCTPOIB
BUKOPHUCTOBYIOTb OCHOBHY KpMBY HaMarHeuyBaHH4 715 TOLIYKY TOYaTKOBUX HAOJIMKEHb, KOTPa 3aMiHIOETbCS
aNnpoKCHUMALi€l0 TiCTEPEe3UCy B yCTAJIEHOMY peXkuMi. Lle 103B0JNII0 3Ha4YHO MiBULINTY TOYHICTh PO3PaXyHKiB.
3anponoHoBaHa NNpocTa i e(peKTUBHA aMIIITYJHO-3aJIeXKHa MOJIeJIb ricTepesucy, ae KoedilieHTamu € QyHKIji
aMIUIITYHOTO 3HaUY€HHS [TI0TOKO3YENIeHHs. BUKOpUCTaHHS MOJieJli YyTJAMBOCTI 4O TOYaTKOBUX YMOB A€ 3MOTY
VHUKHYTH HaKOIIMYEHHS [1I0XUOKYU YMCEIbHOTO iHTerpyBaHHs. Po3pobieHi alroputM i makeT IpUKJIAIHUX IIPOrpam
L7151 aHaJi3y yCTaJeHUX peKuMiB TpaHcOpMaTopiB, MarHETHUX MiJICUIIIOBAYiB Ta IOMHOXYBauiB YaCTOTU MOKHA
BMKOPHCTOBYBATH SIK aBTOHOMHO, TaK 1 y CKJIaJii IPUKJIaHUAX [IPOrpaM aHaji3y IpucTpoiB i cucteM. YacTuHa

peSYJIbTaTiB KOMI'I'IOTepHOI‘O CHUMYJIIOBAHHAI I'[iILTBepIL JK€Ha €KCIIEpUMEHTAIbHUMU NaHVMU.



2. The thesis is devoted to the development of method of hysteresis considering in electromagnetic devices
steady-states. The combination of amplitude-related hysteresis model and the model of sensitivity to initial
conditions is proposed. The steady-state of the developed mathematical model of electromagnetic devices is
calculated using initial magnetization curve and is defined more precisely by hysteresis approximation. This
method allows the increassing of the computation accuracy. The proposed amplitude-related hysteresis model
where the approximation coefficients are functions of amplitude value of flow coupling. The using of sensitivity
model to initial conditions allows eliminating of integration error increasing. Developed software package for
transformers, magnetic magnifiers, frequency multipliers can be used independently or as a part of another
analysis package. Part of the obtained results are verified experimentally.
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