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Introduction
Linear Magnetic Levitation has been developed generally for Horizontal driven devices.
The design of the electromagnetic system must be balanced with the dominant force
present, weight. Thus the use of iron-cored electromagnets, magnets and
ferromagnetic materials in order to generate attraction are widely use.
In linear wave energy converters the forces come in all directions and therefore an
actuator must be able to react to different directions if necessary.

According to Robertson [1], for an air-cored
coil the magnetisation Br is defined as
shown below. Then using the equations
presented by Post [2] the current frequency
is added in the term ω. This gives the
chance to vary the forces by controlling the
current frequency.

Proposed Solution
Fig.2: Inductrack Diagram

Fig.1: MagLev Trains and WEC Loads

Principles of Inductrack are being applied,
as depicted in figure 2. A current is induced
in the short circuited track due to the
change of magnetic field coming from the
Halbach array. Therefore the frequency of
the magnetic fields will change in proportion
with the carriage velocity.
In the proposed design of Air-cored coils
Halbach array presented in figure 3, the
forces will not depend on the velocity but on
the frequency of the current circulating
through the array of coils.

Fig.3: Opera Simulation of Proposed solution

In order to make this device compact Matlab Genetic
Algorithms toolbox was applied to the mathematical
model. This reduced the size of the coils by half from the
original estimate.

Lift

Drag

Fig.5: Lifting and Dragging forces

Fig.4: MatLab Genetic Algorithms Iterations

Figure 5 shows how for higher frequencies the ratio between lift and
drag forces increases . Therefore if it operates on said frequencies then
we can reach ratios of over 200 according to Post [2].

Future work
• Multi-objective optimization must be applied to the model in
order to reduce the operation frequency to allow the maximum
ratio between lift and drag forces
• Skin effect must be analysed both in the coils and at the track.
• A proper switching device must be selected for the correct
operation of the system.
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