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ABSTRACT

Energy harvesting is a technique to extract power dispersed in the environment providing power
to detached and secluded apparels, like sensors, whose electrical supply would not be possible
by regular wirings. This issue is becoming more and more important by the widespread use of
sensors in the Internet Of Things where many devices are thought to dialogue with others to
form a network both for sensing and for control purposes.

The present work is related to the design of a Energy Harvester (EH) connected to the rotating
parts of an agricultural machinery designed for ploughing and laying seeds. Ploughing disks get
often stuck in obstacles so there is a need to sense their state of motion. If they are still the
whole process is in fact compromised.

The issue is solved by setting up a EH connected, without any modification to the existing
layout, on the external surface of the ball bearing. In addition, the add-on must not have other
connections with the moving parts so that a new standing reference has to be created in a
limited space. Another trouble in the conceptual design of this apparel is due to the relative
slow motion of the ploughing disk. The electrical power requirements are set by the supply of a
blue-tooth transmitter able to communicate the motion status of the wheel to a central unit
located in the cockpit of the machine.

An electromagnetic system, partially resembling an axial flux electrical motor, has been devised
by using a large number of magnetic pole pairs, made by permanent magnets, to dynamically
increase the electromagnetic induction phenomenon. Since no connection to still parts can be
made, a counterweight is added whose scope is to provide an inertial reference.

As this kind of structures has not been widely studied, an integrated electromagnetic-dynamic
model of the system has been developed to optimise the size of the permanent magnets, of
the induced coils and of the counterweight. The simulation has been used to minimise the
dimensions of the EH meeting the power system requirements.

A successful final design meeting the technical requirements has been defined and will be pre-
sented at the conference.


