
Magnetic suspension of bearings in
flywheel energy storage

Why do stationary flywheel energy storage systems use active magnetic bearings?

(Image rights: Piller Group GmbH) Many of the stationary flywheel energy storage systems use active

magnetic bearings,not only because of the low torque loss,but primarily because the system is wear- and

maintenance-free,a characteristic that plays a central role,especially in continuous operation.

 

What are the main bearing loads in an automotive flywheel energy storage system?

The main bearing loads in an automotive flywheel energy storage system are the gyroscopic reaction forces,

the mass forces due to linear or angular acceleration, and the imbalance forces of the rotor.

 

What type of bearing does a stationary flywheel use?

One of the few exceptions is the flywheel designed by Kinetic Traction Systems,which uses a hydrodynamic

pin bearingas axial bearing. General architecture and bearing system of a stationary flywheel energy storage

unit ( Active Power HD625 UPS ). (Image rights: Piller Group GmbH)

 

Does bearing stiffness influence the natural frequency behavior of Flywheel energy storage?

In order to demonstrate the significance of the influence of the bearing stiffness on the natural frequency

behavior of the entire flywheel energy storage system, three representative scenarios were analytically

recalculated on the basis of the linear single mass oscillator (aka harmonic oscillator). The scenarios are: 1.

 

Can a compact flywheel energy storage system eliminate idling loss?

Abstract: This article proposed a compact and highly efficient flywheel energy storage system (FESS). Single

coreless stator and double rotor structures are used to eliminate the idling losscaused by the flux of permanent

magnet (PM) machines. A novel compact magnetic bearing is proposed to eliminate the friction loss during

high-speed operation.

 

How does a flywheel work?

The energy is input or output by a dual-direction motor/generator. To maintain it in a high efficiency,the

flywheel works within a vacuum chamber. Active magnetic bearings (AMB) utilize magnetic force to support

rotor's rotating shaft without mechanical friction. It also makes the rotor more dynamically controllable.
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