A > Jefss 9 '\"L'
$24% 4 G R = i Vol. 24 No. 4
2026 4F 4 A Journal of Power Supply Apr. 2026
DOI: 10.13234/j.issn.2095-2805.2026.4.284 PESES: TM724 XHERES: A

HFaa BRI\ L& TR & B AL
FiERR

AEG!', B A2z
(1.GHAR K FLEEIRFR, S 621000; 2.9 HAE K F A HFTHILIE, KA 621010)

WE: A AEABRE T, EHEABATINLRSHERVETLHRS, EBOR R EAK ALY O
MNRGHRE, ATHASREEHUER, dAETN S $AMEBI R AE T FRA BN, 25 F1F
FEMEHXELSEBASTARKN AR, PRAMEBIEF AR, ZHZHEEH ., RS4TEBR
A EZ A A ARAEAM, EbEFESKBILMARKZ AN LR, RERREALRBAESXB LK
Z AR S A5 HRRDHRBEA, REREATEFHERMLEFRITERRM, HREMFINHLEIL
AT HH LR R R HAE G LB, MR KA R g it

KPR L& AL, KBXEMR; SAKTH; BFEKILTE

Resear ch on Optimization M ethod for Magnetic Coupling
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Abstract: In a magnetic coupling wireless charging system, the transmission coil is an important part for
improving the efficient transmission of electric energy, and its figure of merit directly affects the efficiency of the
whole system. To meet the demand of high-efficiency transmission, first, an equivalent circuit model for an S-S
compensation topological system was established, and the relationship between the coil’s transmission efficiency and
figure of merit was obtained through theoretical derivation, i.e., maximizing the ratio of the coil’s mutual inductance
to its internal resistance can achieve high-efficiency transmission. Then, aimed the mutual inductance and internal
resistance which were also the main optimization objectives for coil design, the relationship among the coil’s mutual
inductance, internal resistance and geometric parameters was deduced theoretically, and it was further refined into a
multi-parameter optimal function problem with constraints between the coil’s efficiency and its parameters. Finally,
an iterative solution based on the particle swarm optimization algorithm was proposed, and the winding coils with
different specifications were made according to the obtained geometric parameters, so as to test the optimization results.
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