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2. Resonant DC converters for inductive contactless energy transfer

Pedepar:

1. Incepraliito prUCBsIYEHO PO3BUTKY TE€OPii pe30HAHCHUX [1€PETBOPIOBAYIB 117151 0€3KOHTAKTHOI iHIYKTUBHOI
nepenayvi eJ1eKTPOEHEPTil 3 YMCII0-iMITyIbCHUM PETYJIIOBAHHSM 3 MiICTPOIOBAaHHSIM (a30BOro 3CyBy. JJOCIiIKEHO
Ipolecyu eHeproobMiHy y IepeTBOpIoBayax Ta BCTAHOBJIEHO 3aKOHU 3MiHM HAIPyry Ha P€30HAaHCHOMY KOHTYPI.
BrnockoHaneHo MaTeMaTUYHY MOJEJIb [TOCIiJOBHO-PE30HAHCHUX IEPETBOPIOBAYIB 3 YACJIO-iMITyJIbCHAM
PEryJI0BaHHSIM 32 PaXyHOK BBEJIEHHS CIIiBBiJHOLIEHB, SKi BpaXOBYIOTh OCOOJIMBOCTI MarHiTHOI CUCTEMHU 1 3aKOHU
3MiHM HalIpyT¥ Ha pe30HAaHCHOMY KOHTYpi. OTpuMaHoO nepefasabHi PYHKLII 1715 MajuX 30ypeHb BXiHOI HaPyTH,
110 [103BOJINJIO OLiHWTH BIUIMB ii (JIyKTyaniit Ha TOYHICTh cTabinizanii BuxigHOro cTpymy. Bniepime orpumano
AQHAJIITUYHI 3aJI€KHOCTI, IO MOB'SI3yI0Th CTPYM 3apSIKU aKyMyJISITOPIB 3 ix npotu-EPC, mapameTpamMu KOHTYpY 1
KEPYIOYOI0 BEJIMYMHOIO. BCTAHOBJIEHO 3aKOHOMIPHOCTI 3MiH BUXiHOI ITOTYKHOCTI I IIOTY>KHOCTI BTPaT
PE30HAHCHUX NIEPETBOPIOBAYIB [17151 6€3KOHTAKTHOI iHIYKTMBHOI Ilepeayi eIeKTpoeHeprii npu 3MiHi mapameTpis

[IepeTBOPIOBAYa, 1[0 JI03BOJIMIIM BCTAaHOBUTH XapakTep 3MiH KK]] nepeTBopioBaya B LIMPOKOMY [ialla3oHi



perysoBaHHs. Po3po6JieHO iHTeIeKTyalbHy CUCTEMY YIIPaBJiHHS 3 HEIPOMEPEXKEBUMU €JIeMEHTaMHU, sIKa
3abe3rneyvye pillleHHs 3a71a4 yIIPaBJliHHS B PEXXUMI peasbHOro Yacy 3rifHO 70 pob0OYMX YaCTOT PE30HAHCHUX
IIepeTBOPIOBaYiB. Pe3ysibTaTu AucepTaliiiHoi po60Thl BUKOPUCTAHO MIPY PO3POO1li 3pa3KiB I€PETBOPIOBAYIB /1J1s
O€CKOHTAKTHOI 3aps K1 aKyMyJISITOPiB BUOYX03axXUIIEHUX iHAMBIIyalbHYX OCBIT/II0BaNbHUX puianis B TOB "CKbB

TennmorexHika", M. MUKOJAIB.

2. The dissertation is devoted to the improvement of the resonant DC-DC converters for the inductive contactless
energy transfer (ICET) with improved pulse-number control. The electromagnetic processes in the converter were
studied and the law of voltage change on the resonant tank was found. The mathematical model of the series-
resonant converter was improved to consider the ICET magnetic system parameters influence on the converter
performance. The static and dynamic characteristics were analyzed. The output power and efficiency changes due
to the ICET magnetic system parameters and deep output current regulation influence were studied and the
efficiency of the improved pulse-number control was proved. The intellectual control system was synthesized to
provide the internal model control of the output current. The computer simulation was performed using MATLAB-
Simulink and Infolytica MagNet. The simulation results coincide with the theoretical calculations and experimental
results. The maximal error does not exceed 12%.
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