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2. Energy processes in charge circuits of supercapacitors with variable initial voltages

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA PO3BUTKY TE€OPii €eHepreTHYHUX NPOLECIB y KOJIaxX 3apsLy
CYIEPKOHIEHCATOPIB Bif [IJKEPEs HAIIPYTU TUIY aKyMYJIATOPIB Ha OCHOBI ypaxyBaHHS 3aJIEXKHOCTI €EMHOCTI TaKUX
KOHJIEHCATOPIB Bif] HAIIPYTH Ta LIiJIECIIPSIMOBAHOTO 3MiHEHHS [TOYAaTKOBHUX i KiHLIEBUX HAMPYT iXHbOTO 3apsiy 115
NiABUILEHHS eHeproepeKTUBHOCTI KOMOIHOBAaHUX JXKepeJl €JIeKTPO>KUBIIEHHS. PO3p06ieHO HOBI KpUTepii OLliHKU
€Heproe(EeKTUBHOCTI €JIEKTPUYHUX KiJl allepioJAUYHOrO i KOJMBAJIBbHOTO 3apsiAy CYIEPKOHIEHCATOPIB Bif AKepesl
HE3MIiHHO]I Hallpyry, WO YPaxOBYIOTh 3MiHEHHS MTOYATKOBHUX i KiHIIEBMX HAIPYT Ta EMHOCTI CYyIIEPKOHAEHCATOPIB IIif,
4ac 3apsHUAX LMKIIB. YIIEpIIe BCTAHOBJIEHO 3aKOHOMIPDHOCTI 3MEHILIEHHS BTPAT €JIEKTPOEHEPTii B KOJIaxX 3apsany
CyIIepPKOHIEHCATOPA Bif] aKyMyJIITOpa Ta 36iblIeHHS KoedilieHTy nepenadi eHeprii npu 36i1bLI€HHI 1I0YaTKOBUX i
KiHLIeBMX HAIIPyT Ha KJIeMax TaKOTo HEJiHIHOro KOHAeHcaTopa Ta JOGPOTHOCTI KOHTYPY #oro 3apsay. Po3pobieHo

HOBUM METOJ, IaPaMETPUYHOTO CUHTE3Y 3apsly CYIIEPKOHAEHCATOPIB Bill aKyMYJIITOPIB MIJIIXOM BUPILIEHHS



3BOPOTHOI 3a/1a4i, TOOTO BU3HAUYEHHS [IOYATKOBOI HAMIPYTU HAa KJIEMaX CYIE€PKOHIEHCATOPIB, IIPY SIKil

3a0€e31e4yeThCsl MaKCUMaJIbHUN KoeillieHT repenayi eHeprii Bif, akyMyJiITopa IIpU JaHill JOOGPOTHOCTI 3apsiiHOTO

KOHTYPY.

2. The dissertation is devoted to the development of the theory of energy processes in the circuits of
supercapacitors' charge from voltage sources such as batteries based on consideration of capacity depending on
voltage capacitors and purposeful changing the initial and the final voltages of their charge for increasing the
energy efficiency of the combined power sources. A new criteria was developed for evaluating the energy
efficiency of electrical circuits of aperiodic and an oscillatory charge of the supercapacitors from constant voltage
source, that take into account changing the initial and the final voltages and the capacitance of supercapacitors
during the charging cycles. For the first time there were established patterns of reduction of electricity losses in
the circuits of charge of supercapacitor from the battery and increase the coefficient of energy transfer with
increasing initial and final voltage on the terminals of the nonlinear capacitor and the Q factor of the circuit of
charge. A new method of parametric synthesis of the circuits of charge the supercapacitors from batteries by
solving the inverse problem was developed, i.e. determining the initial voltage on the terminals of the
supercapacitors, which provides maximum coefficient of energy transfer from the battery charger at a given Q
factor of the circuit of charge.
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