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Abstract

Nowadays Contactless inductive power transmission system CIPTS is
widely used in many industrial applications, such as automated guided
vehicles and medical applications. Conventional types drag long power
cables directly to transfer power and produces many particles because of
mechanical friction between power cables and surface of nearby instruments,
where as CIPTS delivers electrical power to the load with the help of the
contactless transformer that has no mechanical contacts. The present work
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examines the behavior analysis of the contactless inductive power

transmission systems with large air-separations and distinctly different coil
diameters.

For the magnetic fields analysis of the applied magnetic assemblies U-—
U, E-E, E-I and I-I which are chosen for this study, Finite—Element
implementation method is used for their analysis, based on the solution of
Maxwell's equations. Typical quantities of interest in magnetic field
parameters are investigated and could be visualized. The insertion of ferrite
plate in the air-separation between the primary and secondary arrangements
is studied and its modifying effects on the magnetic field parameters are
investigated.

For modeling and analysis of contactless inductive power transmission
systems through different air—separations. Two types of coil shapes (ring and
pancake shapes) with diameters of (400,600 and 800 mm) and winding turns
are studied with and without ferrite cores. In particular the dimensions of the
primary and secondary systems, the presence of the ferrite cores on the
primary or secondary side and the air—separation length determine the
transmission behavior.

The characteristics behavior of contactless power transmission systems
could be described by means of the equivalent electric circuit of a
transformer. Such systems are characterized by a small magnetizing
inductance and large leakage inductances. The inductances are obtained by
magnetic flux simulation. Especially for power transmission over a large air—
separation a careful geometrical design of the magnetic system is necessary.
The transmission frequency mainly influences the transferable electric power
and efficiency. For reaching better efficiency of large air—separation systems
a high transmission frequency is necessary. The investigations are carried out
for air—separation lengths of up to 2000 mm and a power range of up to 3.57
kW. An efficiency of about 83 % could be realized for the contactless
magnetic system.

A simplified fuzzy logic based controller supported by weighted replica
of the rectified input voltage from the high frequency inverter of the
contactless magnetic system and weighted part of the inductor current from
the boost converter has been introduced to regulate the output voltage of the
contactless magnetic inductive power transmission system.
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