Design of an electrical machine with integrated flywheel
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A Kinetic energy storage unit has been optimised regarding energy content, power and losses within the
machine. The machine design is a permanent magnet synchronous machine with an outer rotor arranged
as a Halbach array. This design minimises the losses particularly within the rotor. The stator losses are
reduced to the mere copper losses. The outer rotor has been integrated into the flywhedl, forming one
unit instead of a machine with an attached flywhed. Thus the air gap circumferential speed of the
machine may reach higher values than usualy. The torque of the machine is calculated dependent on
the geometry and the magnetic flux. In the presented version the power of the machine has been
optimised, considering the el ectromagnetic parameters and the rotor strength both together. The highest
power can not be combined with the highest possible energy density. Therefore depending on the
requirements other design goals like energy density or energy to power ratio must be taken into account
for atotal design optimisation as well. The burst behaviour of the rotor has been considered as another
main design criteria. A proper design of the composite rotor helps to reduce the forces onto the
containment to an acceptable level.



