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Introduction

Fig. 1: C-GEN aired core

Electromagnets

The advantages of C-GEN linear generators
include reduction of the device mass, Easy
manufacturing
process
and
Lower
Operation & Maintenance (O&M) costs[1].
However complex loading can cause a
short life cycle of conventional bearings.
Therefore, Active Magnetic Bearings (AMB)
implementation is being studied. Some
AMB benefits are[2]:
•Potential decrease of O&M cost.
•Accurate
positioning,
damping
and
vibration control.
•Ability to work in extreme environment
conditions.
•No risk of lubricant leakage
•Possibility of condition monitoring
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a) First AMB proposed

b) Improved AMB proposed

Fig. 6: FEMM analysis

Fig. 2: Proposed AMB system

Fig. 3: Electro magnets view

A new array of AMB for the linear generator has been proposed. The CAD
model is shown in Fig. 2. In addition basic analysis of the magnetic field in
FEMM software can be seen in Fig. 6 part a and b. From here it is observed
that in the second array the magnetic field remains more uniform in the air
core than the first proposed system.

The challenge
Even though there is no mechanical interface between the prime mover
and the generator, a proper guide system for the translator’s has to be
designed.

Polymer bearings
Caraher has highlighted the short lifespan
of rolling linear bearings for this kind of
device and proposed novel polymer
composites bearings but at the end of the
experiments it was conclude that a deeper
study of new technologies such as
Magnetic
Bearings
is
required[3].
Nevertheless this technology will be
considered as a back up bearing.
Fig. 4: Novel polymer composite
bearings

Maglev technology
A literature review on Maglev technology has been conducted. Some of
the applications that use linear movement arrays are conveyors, ropeless
elevators and fine positioning of actuators. However, the majority of
applications are related to Maglev trains. Therefore, the proposed design
is based on this train’s type but in a vertical configuration.

Fig. 7: Proposed bearings’ design

The location of the control arms (see Fig.7) are intended to constrain the
movement in a compact way. Balancing linear forces and momentum at
the body’s centre of gravity.

Conclusions and future work
As a result of this study the following points indicate the areas of most
importance for the future modelling and designing of this proposed
device:
•Levitation trough repulsion due to stability.
•Usage of NdFeB permanent magnets for our electromagnetic array.
•Consideration of temperature at the design stage as well as of
temperature dissipation.
•H∞, µ-synthesis as strategy of control design and voltage as input control
for a 5 Degrees of Freedom model with nonlinearities. Also application of
sensorless positioning.
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Fig. 5: Maglev Train

