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Abstract

With the rapid development of the electric vehicle (EV) market, the emerging wireless electric ve-
hicle charging technology has received more and more attention in recent years. As a key part of
the wireless charging system for electric vehicles, coil design is indispensable for improving sys-
tem performance. This review summarizes the designs of wireless charging coils for electric ve-
hicles and describes their basic structures, working principles and different characteristics. The
basic topology of the coil includes the circular rectangular pad (CRP), circular pad (CP), homoge-
neous pad (HP), double D pad (DDP), double D quadrature pad (DDQP) and bipolar pad (BP). This
paper analyzes and discusses their corresponding advantages and limitations, and compares some
key factors in designing the topology of different coil structures. Finally, the issue of exposing hu-
man body to the electromagnetic environment is discussed.
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Figure 1. Schematic wireless EV charging system [14]
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Figure 2. Typical single-coil circular rectangular pad [16]
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Figure 3. Typical single-coil circular non-polarized pad [17]
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Figure 4. A multiple-coil homogeneous pad (HP) [18] [19]
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Figure 5. Typical double-D polarized pad (DDP) [20]
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Figure 6. An improved muliple-coil double-D quadrature
polarized pad (DDQP) [21]
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Figure 7. An improved muliple-coil bipolar polarized pad
(BPP) [22]
7. BUHHE) % LB AR AR (LB (BPP) [22]

DOI: 10.12677/0jcs.2018.72003 21 S RS


https://doi.org/10.12677/ojcs.2018.72003

SRAT A

Table 1. Comparison of various coil topologies
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Table 2. Comparison of commonly used coil pads with features
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Table 3. Magnetic field strength distribution outside EV
= 3. BEREINRIAEE 5

0 10 20 30 40 50 60
0 —60.6 —65.7 —71.4 —76.8 —82.3 —87.6 -92.5
20 —66.9 -71.7 —76.6 -81.3 —86.2 -90.3 -95.4
40 -73.4 -77.5 —81.7 —85.4 —-89.9 —93.6 -97.7
60 =79.5 —83.1 —86.5 —90.1 —93.7 -97.3 —100.6
80 —86.4 —89.3 —92.2 —95.4 —98.3 —101.2 —103.8
100 —93.6 —95.78 —98.1 —100.2 -102.4 —104.5 —106.7
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Figure 8. IEEE reference levels for human exposure issues of EMF [24]
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