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1) M.H. Sadeghi, A. Darabi, "Optimization of a New Type of Hysteresis
Motor Using Genetic Algorithm," 9" EEEIC Conference, Prague, Czech
Republic, May 16-19, 2010.

2) M. H. Sadeghi, A. Darabi, A. Hassannia, “An Approach to Determine
the Starting Characteristic of the New Disc Type Hysteresis Motor”
International Conference on Electrical Machines and Systems 2010,
Songdo Convensia in Incheon, Korea, Oct 10-13.
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Symbol Quantity CDDHM
t 1=t Thickness of discs 3.5 mm
Ri Inner radius of rotor 52.4 mm
Ro Outer radius of rotor 95.5 mm
g1=g> Air gaps 4 mm
Non No. of turns per phase 266
a Per-unit coil pitch 1
D Conductor diameter 0.7 mm
7 Stator resistance 7.5 Q
X Leakage inductance 2.22Q
X=X Rotor reactance 102.91 Q
Ryi=Ry> Rotor resistance 89.10 Q
Xo1=Xg2 Magnetizing reactance 317.29 Q
f Frequency 400 Hz
I Full load current 2.48 A
P, Output power 45211 W
P, Input power 59315 W
Yon Efficiency 76.53 %
cosQ Power factor 0.462
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Abstract: HYSTERESIS motors are self-starting synchronous
motors that take advantage of the hysteresis characteristics of the magnetic
materials. Robust structure, flat speed-torque characteristics, smooth
operation and constant low starting current are the outstanding
specifications of these machines. Nevertheless, low efficiency and low
power factor are among the disadvantages of common hysteresis motors.
Very recently, Coreless Dual Discs Hysteresis Motors (CDDHM) has been
introduced to increase power factor and efficiency of the hysteresis
machines. Design algorithms of the ordinary machines can be found in
many textbooks, but for the new machine due to unavailability of some
design or manufacturing experiments, initial design methodology has not
been yet proposed. So, employing an optimization algorithm to evaluate
dimensions of CDDHM is inevitable. Moreover, conventional optimization
approaches are converged normally to a global extremum if the
approximated values of the parameters (not far from the optimized values)
are available, while is not the case for CDDHM. Briefly, when an initial
design is not available, the conventional optimization methods cannot be
applied conveniently for the complicated, nonlinear and multi values model
of the hysteresis machines. This paper describes a genetic algorithm-based
approach with all details, solving successfully the maximum efficiency
optimization problem of a CDDHM commencing from any rough initial
design parameters. The optimized machine is fabricated and its measured
output quantities are compared with those of obtained from the theory. This

1s given as a validation of the model and design algorithm of the machine.

Key words: Coreless Dual Discs Hysteresis Motor, Genetic

Algorithm, Efficiency and Power Factor
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