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Contactless Charging System (Fourth Report)

Tomio Yasuda Kazuhiko Ida ~ Shigeru Abe

Yasuyoshi Kaneko

Akira Suzuki Ryoichi Yamanouchi

It is shown that it proposes the method for the accuracy improvement of the theoretical efficiency, and the experiment value is

corresponding to the theory value well. It introduces the outline and the characteristics of 3kW contactless transformer for the double

speed charge achieved by improving the cooling capability of 1.5kW contactless transformer. It proposes the high-frequency power by

new circuits. The proposed high-frequency power has high efficiency, high power factor and small size. 10kW contactless transformer

that was able to be used by combining with 1.5kW transformer was developed.

Key Words: EV and HV systems, system technology / Contactless power transfer (A3)

L U o (<

BEREABESLT T TA A7) vy FHEIEOREILE
Ky —TNe 77 7RO LEMGEFTRNFERENT
WD S, FIMEME « REFIEICER T- FEEEARKG D SO A FEER
FEPEFL L TV D,

EFHDIIAA v F o VEEEDEA kHz S IR< .
T REEDOEHET b mRh R CEIMREFTRE R ERGHE T
LD E S AT 2 EHE LD (X 1),

B A IEEAIGE b T v A EF Y v SRR OER RO
AEETIFFAHBEN R E < /MR ETEZENRD B
B, TNHEREMEZT NI URE LT, EEELSHAS
NTEFEHAB a7 A EEEY X0 | A= 7 WSS
DFHPENTND Z L EEE LT, 2011 £HBEHH
HIRSEFRKES TIIE 2 2B E(L K OEAF RALE TR
EHRPAILR 2T, HiE B A AAE L7 HAH AC100V
1.5kW 1Kk D H B = 7 @ b 5 > 2 &5 L0,

Z: Vertical direction

x : Forward direction

y: Lateral direction

Contactless
Power Transfer

Fig.1 Contactless Charging System for electric vehicle.
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Fig.2 Contactless power transfer system.

22 PG AR O B

FEHE N T v A ZRMO AT 2 MR R, & L, BAIR O
WHNHRE 2 T Y Cs, Cp 2N AT FEMS MR 2 X 3 12
RY, 7B, BEILE a=NY/N, &L, —RMGEEITX )M
WHE L (X va) 2O TET, EBEORERNT R
TIE, SHBERT rg EBRIEPT 1y, m IXEFRER SO
TChRIUADY T I XA xo, Xy, X A\ EE_F/NE W, G
S TEBIRDT 11, o 8RR 1 2E WS U 72 B CREAT 2 18 6
%o Fiz, BRI SR T U EERL, Gl



ZHEPUAST R 7200 2 856E LB THE X 5.

/8 WL

Fig.3 Detailed equivalent circuit.
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(a)With resonant capacitors.

Fig.4 No-load test.

(b) Without resonant capacitors.
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(a)Photograph Transformer.

(b) Transformer’s dimension.

Fig.5 3kW Transformer’s outline and it’s dimension.

Tablel. Specifications of transformer.

Type H-shaped core
Litz wire 0.Immf x1200
Weight of the secondary 4.8kg
Size 255x315x40mm
o Primary 2px20T
Winding Secondary 6px6T
Aluminum sheet 400x600x1mm
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Table2. No-load test results. 100 T
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Va[V] | 129 | 185
Vi [V] | 361 | 519
ViVl | 142 | 211
PAlW] | 47.1 | 882
Po[W] | 26 | 43
Pc[W] | 125 | 356 6 . ‘ ‘ .
T [A] 18 26 50 100 150 200 250

R [Q]
n[mQ]| 177 | 177
o[mE] Fig.6 Characteristics with load-resistance.
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Fig.7 Characteristics with air gap.

Fig.8 Characteristics with x change.
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Fig.9 Characteristics with y change.
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Fig.11 High frequency power.
(size ; 232mm X 336mm X 105mm)
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Fig.12 Waveforms of high frequency power.
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Fig.13 Characteristics of high frequency power.(Vo ; PFC output voltage)
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Fig.10 Temperature rise test at 3kW.
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Table3. Spec. of high frequency power.

Input voltage 90~110V
Output power 0~1.5kW
Efficiency >90%
Power factor >0.95
PFC Output voltage 160~360V
Inverter frequency 20~30kHz
Communication CAN
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Table 4. Specifications of transformer.

Transformer 1.5kW 10kW

Voltage 1eAC 100V 3pAC 200V
Litz wire 0.1mmf x800

N Primary 3px20T 4px20T

Winding Secondary 9px6T 12px6T

Weight of secondary 3.9kg 5.74kg

Shielding Al sheet 600x400x 1mm

—300—»

10kW
(b) Transformer's dimension

1.5kwW
(a) 10kW Transformer's outline.

Fig.14 Transformer's outline and dimension.
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Fig.15 Characteristics with air gap change and position change.
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Fig.16 Leakage flux measurement(30kHz).
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Table 5. Experimental results.

1n1%]
Transformer Primary 1.5kW | 1.5kW : 10kW
Secondary 1.5kW © 10kW | 1.5kW
Rated power 1.5kW
Standard position 94.9 94.8 94.8
Gap alteration Average(30~100mm) 94.5 94.8 943
100mm 93.1 93.0 93.0
. Average(0~40mm) 94.3 94.6 943
Tolerance to 40mm 93.8 94.1 93.9
Misalignment Average(0~150mm) 94.0 944 943
’ 150mm 930934 o4l
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