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Introduction Results and discussion
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O Wireless power transfer (WPT) technology Is considered _ ?- _ _ _
to be one of the ways to aIIeV|ate the charging dlﬁlcultles il Je——————| * Among the raw materials, imestone had the highest
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and asphalt had the lowest permeability, which was
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* The effective relative permeabillity of different

O In practice, to ensure the durability of pavement, and Hysteresis loop of raw materials. pavement materials was: AC-13>PCC>SMA-13.

prevent the circuits to become obstacles for driving, the > Influence of pavement materials on resonant induction coupling

O _ﬁ)_l;:maryhc:lrcwts S.hOl.JId be %L.mec.l 'Q tthe paver_nent strudcture. * L., L,, and M Increased with the pavement materials inserted because of the
en, the transmission media-air between primary an increase of magnetic field intensity.

seco_ndary coll 'S rgplaced Dy pavement mater_lals. * L,: convex shape, L,: concave shape, M: first convex, and then concave.

O Previous study indicated that pavement materials can .
adversely affect the resonant induction coupling process of
WPT, reducing the power and efficiency of charging.

O However, the influence mechanism and how to reduce the
Influence remains unclear.
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> Biified (a) Self-inductance of primary coil Ly (b) Self-inductance of secondary coil L, (¢) Mutual inductance between primary and secondary coils M

L,, L, and M at different thicknesses of pavement materials. Cloud images of magnetic field. (a) AC-Ocm. (b) AC-100mm.
» Establishment of tuning model Tuning formula of WPT
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O To evaluate the influence mechanism of pavement R _
materials on the resonant induction coupling process. » Verification of tuning model
O To provide the calculate formulae of resonant frequency for « After tuning, the output power
system tuning to reduce the energy loss due to the increased and the efficiency
\_ Insertion of pavement materials. -/ decreased, but the reduction -
_ _ was only about 0.2%. —— oy o
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requirements of the
* Asphalt concrete (AC-13 and SMA-13) |& i specifications. _ |
 Portland cement concrete (PCC) AC-13  SMA.13 | BCC k Output power and efficient of WPT before and after tuning. /
» Test of magnetic properties :
. N . Conclusions
* Relative permeability of raw materials tested by VSM
« Effective relative permeability of pavement materials / . . . \
calculated throu hpe uivalentxr/na %etic circuit model OL, L,, and M increased with the pavement thickness and the power loss caused by
h f J ] _ql t o tg - material type was: AC-13>PCC>SMA-13.
i Vibration Drive uivalent magnetic Circuit mode " +%,u,u
Seneee e _[T,,.fre;m ) and formula _((_ () ) O The loss of power and efficiency can be compensated by adjusting the frequency of
( 5= e N\ m the high-frequency voltage supply. The formula for tuning the resonant frequency of
— ] L L \ . [™M the power supply and for calculating the power and efficiency after tuning were given.
Qieevge=r W i 7 R O After tuning, the corresponding output power of different kinds of pavement materials
from high to low was: AC-13 > PCC > SMA-13. The efficiency of the system before
> 3D Finite element model and Mathematical model and afte_r tuning was more th_an 90%, which met the requirements of the specification.
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