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The analysis of IPT transformer by winding structures
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ABSTRACT

In this paper, the inductive power collector using electromagnetic induction for vehicle such as the
electric railway vehicle system is suggested and some ideas for power collector design to improve the
power transfer performance are presented.

The inductive power of secondary part is related to amount of linked flux to secondary part by the length
of air-gap, which is expected by such a system parameter as mutual inductance.

This paper will study for the transfer characteristic of power from input to output and equation including
mutual inductance. And also, effect of leakage inductance variation of inductive power collector according

to structure of winding was considered.
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SYMBOL SPECIFICATION UNIT
v, Primary voltage AC 50 (V)
v, Secondary voltage Variable(V)
o Variable 20 (kHz)
M, Variable 13 - 28 (uH)
G, Primary capacitor 66 (uF)
Ny/N, Turn ratio 1.1875
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Ampere[ A

Air-gap[mm]
<ag 6> = 4 A2" IHH &8 AFF v

= 3 wrel Wstslhe FAQIY'E A gk Wstel] diste] 2714 Ag-o] dd FRE AA
6}04 ié}o}ix} gt} 712 Wkl E 1/2317F Aol AFEES wo|luxt 1/2x3F @AY FxE
Sandwich 2 &} 59 AlE Stk B AelA e 27k4 459 a4 725 AlAlste] o] d@A Fx
we} F5dol7h wstel wjo] A QY'Y WstE Ao RN A|AE B4 el B e AAd
TEE ARl skl
Iy 7oA & ¢ %ol w_structurel¥} w_structure2i= ZHzb 172213 AAel AUt o2 9ol

7}z AAMo] 74 Folol AS HAsly, wostructureld 1/2xH7F A7 27} w_structure22] 1/2747}
BAAA e vlste] g} olol mEl o wE A YR~ ghe] WMl EE wostructure29] 757t

B2 ghe B3] meh wskshs o] Aolok @k 11
oAl QASEAg) ol Wsig] Ztelop 1 gkl whel <918 Fohel WEE Aola: AulE] AolxA
o

Variable leakage inductance by airgap

Leakage inductance[uH].
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Difference of leakage inductances[uH]..
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