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Compact Contactless Power Transformer for Electric Vehicle 3kW Charger
Hiroya Takanashi®, Tomohiro Yamanaka , Masato Chigira , Yasuyoshi Kaneko , Shigeru Abe (Saitama University)
Tomio Yasuda (Technova Inc) , Akira Suzuki (AISIN AW CO.,LTD.)

A contactless power transfer system for electric vehicles needs to have a high efficiency, a large air gap, good tolerance to
misalignment in the lateral direction and be compact and lightweight. In this paper, a 3kW transformer has been developed, that
satisfies these criteria, and its characteristics are described. An efficiency of 95% was achieved across 70mm air gap. The results

of temperature rise tests and leakage flux density measurements are also presented.
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(a) Photograph 3kW Transformer.
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(b) 3kW Transformer's dimension.

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

Table 1. Transformer specifications.

Type H-shaped core
Litz wire 0.1lmmex1200
Weight of the secondary 4.8kg
Size 255x315x40mm
. Primary 2px20T
Winding Secondary 6px6T
Aluminum sheet 400%600x1mm
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Table 2.  Parameters.

7, [kHz] 30

r[mQ] | 0 | LpH] | 144
1 [mQ] | 181.9 k 035
7, [mQ] | 19.13 b 0.35

L [uH] | 58.70 | Rums[Q] | 8.07
L[uH] | 1102 | #ex [%] | 96.3
L[pH] | 9.84 | Cs[uF] | 0.189
L [puH] | 170.6 | Cp[pF] | 1.85
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Table 3.Experimental results.
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fo [kHz] 30
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Fig.4. Transformer parameters with change in air gap.
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Fig.5. Transformer parameters with change in position.
Table 4. Characteristics with resistance-load
3000F & 7 T 1
Pour a 77 (calculeted value) Case A* Case B**
gap40mm gap70mm gapl00mm | PoulkW] 15 30 15 30
......... 0.98 Vin[V] 153 164 213 217
o < In[A 121 | 236 | 89 | 169
— 2000} A n[A]
= 3 0.96 ri[v] 377 688 328 531
._[5. 1500k S V5[V] 114 117 158 160
3 - 0.945 42 42
A Y VA 094 VL[:/] 300 300 6 6
1000k 0.937 7[%] 94.5 93.7 92.7 94.5
fffffffffffff 0.927 B, 0.09 0.17 0.08 0.13
j 0.92 B, 0.19 [ 020 [ 026 | 027
| 7B A, 0.64 1.25 0.47 0.90
o) R S T L 1 pog 4, 0.70 0.82 0.96 0.99
0 30 5060 100 120 150 '
R [Q

Fig.6. Characteristics with resistance-load change.
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Fig.7. Temperature rise test.
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Fig.8. Leakage flux measurement.
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