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Abstract

One of the most suitable solutions is wireless charging of EVs
while driving, due to its efficiency and distinctive features concerned with
improving drive range in addition to reduction of charging time compared
to wired charging and even static wireless charging. Among the most
important features is the possibility of smalling size of electric vehicle
battery, which in turn will decrease its price and make it more preferable
and acceptable in the whole world. However, this technology comes across
two obstacles at the practical level. The first one, it requires high-cost
infrastructure because it needs many pads of charging installed long paths.
The second hinder is related to the continuous change of mutual inductance
and coupling coefficient between the receiving pad and the transmitting
ones which is caused by the dynamic movement of electric vehicle, which

negatively affects the stability of system and its efficiency.

In this study, an advanced magnetic design has been proposed in
order to overcome these two issues, taking into account all the detailed
dimensions for establishing both pads of sending and receiving. This
proposal comes after a detailed study made by Ansoft Maxwell program on
the effect of all dimensions of the pad components on mutual inductance,
self-inductance, and coupling coefficient for both pads. The aim is to obtain
the most suitable coupling for Dynamic Wireless Power Transfer (DWPT)
with high misalignment tolerance to increase the distance between transfer
pads in a way that can decrease the number of transfer pads, lengthen the
charging lanes, and a reduce costs of manufacture. In addition, the study
suggests certian steps to design the DWPT system based on the LCC-LCC
compensation network which is characterized by working at the best point

where power transfer and efficiency, even when cases of occurring



misalignment. This study including the proposed design steps has been
directed to the design a DWPT system that can deliver power from the first
level, P = 3.7 kW, to a distance from the second level, Z = 150 mm, with
not less than 85% of efficiency with cases of misalignment. Theoretical and
simulation results show a very large convergence; and this proves validity
of the proposed steps, since the efficiency obtained 1s between (98% and
88%) for the best and the worst cases of misalignment in addition to
misalignment tolerance reaching more than 62% of the pad length. A
practical model has been built for the two pads of transmitting and
receiving. To add, the practical results have been compared to the
simulation results of (Ansoft Maxwell) program. In addition, the whole
system had been practical established after simulating it with the real
available practical values in the laboratory and comparing the practical
results and simulation in order to ensure the correctness of the proposed

steps and to ensure that power can be wireless transmitted.



