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Abstract:

Brushless dc (BLDC) motors are penetrating the market of home appliances, HVAC industry,
and automotive applications in recent years because of their high efficiency, silent operation,
compact form, reliability, and low maintenance. Nowadays, electrical motors account for 65% of
the  worldwide  energy  consumption.  The  increasing  availability  of  cost  effective  rare  earth
permanent magnet (PM) materials continues to spread PMDC machines into more applications.
Spoke type BLDC motors are receiving significant attention from industries in the last decade.
They are extremely inexpensive, reliable and less weight than other machines of comparable
power outputs. Although the design principles of the machine are available as a concatenation of
many different sources, the need for a unified, step-by-step design procedure from first principles
of electromagnetics is an absolute requirement. 

An approach is presented to the analytical design of spoke type permanent-magnet machines.
The  design  model  developed  in  this  study  incorporates  facilities  to  include  both  the
electromagnetic design and analytical design of the machine as well as to take into consideration
the complexity of the permanent-magnet shapes, which is a typical requirement for the design of
high-performance  permanent-magnet  motors.  This  research  explores  the  advantages  of  the
inexpensive  spoke style  PMDC machine  topology.  Finite  element  analysis  (FEA) is  used to
explore intricate electromagnetic performance characteristics. 


