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Abstract

Wireless Power Transfer (WPT) technology has become very
popular with researchers recently, and resonant inductive power
transfer (RIPT) systems have become one of the most popular and
effective WPT technologies for electric vehicle charging applications.
Charging pads are the more important part of RIPT systems that form
their wireless links and determine their performance in terms of
magnetic coupling strength, efficiency, sensitivity to misalignment,
safety, and weight and size factors. Therefore, charging pad design
and study has become a more attractive focus for researchers and
engineers to improve RIPT systems' performance. In this thesis,
simplified design steps are presented to construct an SS-RIPT
system with which electric vehicles can be charged wirelessly
according to the standards specified in SAE J2954. A comprehensive
analysis was presented to examine several charging pads, some of
which have been mentioned in the literature, such as circular pads and
Double-D pads. Some of them were proposed as ferrite string pads in
this work, which are novel pads that were not mentioned in previous
literature, and compared in performance and design to those mentioned
above. The pads have been designed and simulated using ANSYS
Maxwell software based on the 3D-FEA method and using MATLAB
to simulate the entire system. The work focuses on designing a Level 2
WPT system (WPT2/Z1) and studying its performance at various
magnetic gaps. The analytical and simulation results demonstrated the
success of the steps presented for designing a wireless inductive power
transfer system. The comparison results showed that the proposed pads as

the Hollow strings pad M3 are the best in terms of cost (79.4 §), area



(0.0688m?), and approach weight to weight of DD pad (3.23kg). In
addition to the high efficiency of the system (93.01%) at a magnetic gap
(105mm) and its lower sensitivity on misalignment cases, as the
percentage of decrease of the coupling coefficient when the horizontal and
angular misalignment amounted to (10-27%) and (1.3-6%) respectively.
Thus, reducing the zero couplings (Null) phenomenon. Finally, the work
attempted to set up a WPT system in the laboratory thereby, and the
necessary high-power high-frequency converter circuits were set up. The
proposed and examined pads were implemented experimentally to check
the validity of the results presented. The power was successfully
transmitted wirelessly over a circular pad, and the experimental results
showed acceptable agreement with the simulation with a percentage

error (9%) and design (4.4%) results.
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