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Abstract

Hysteresis motors are self starting brushless synchronous motors which are widely
employed due to their interesting features. Accurate modeling of these motors is crucial to
successful investigating the dynamic performances. For this purpose the hysteresis loops of
material used in the rotor and their influences on the parameters of the machine are
necessary to be taken into consideration adequately. In this investigation complete analysis
of a hysteresis motor in start up and steady state regimes are carried out based on a
developed d-g model of the motor with time-varying parameters being updated during the
simulation. The equivalent circuit of the motor is presented taking into account the major
effect of input voltage. Simulation results performed in Matlab-Simulink environment
prove the superiority of the proposed model in comparison to the existing simple models
with constant parameters. Swings of torque, hunting phenomenon, improvement of power
factor by increasing temporarily of stator voltage and start up scenario of the hysteresis
machine are some important issues which can accurately be analyzed by the proposed
modeling approach.

Hunting in synchronous motor is the continuous speed oscillation with a frequency around
3 to 5 Hz which arises from voltage or load distortions. This oscillation descends with
exponential trend-line to steady state relative lower amplitude. Since the hysteresis motors
are generally fed by inverters with unusual voltage and frequencies, theirs input power
quality is important. Therefore in this investigation influences of input power quality
problems on motor operation are investigated. Performances of the hysteresis motor are
studied when the machine is supplied by harmonic content and unbalanced voltage sources
and also during short term and long term over voltage operating conditions. The results
presented in this investigation show that these supply power quality problems in addition of
many known undesirable effects on the machine performances may also cause to another
problems. The simulation results reveal that the power quality problems are evidently
influenced the operational characteristics of motor such as torque, speed and power factor,
furthermore reinforced the hunting phenomenon. Therefore more attentions need to be paid
on designing of a supply for the hysteresis motors.

A new application for hysteresis machine as accelerator of diesel engine turbocharger is
suggested. Stability constant speed and torque , firm structure in high speed and
temperature and machine capability for used in motor and generator mode are the results of
this suggestion. In this application, machine behavior, efficiency and power factor in motor

and generator mode is analyzed.

Ay



