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Axial Coreless Altenator vs. AC Induction Altenator
Constant Speed Load Curve

(1150 RPM)  277/480 V Connection
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Axial Flux Coreless Permanent Magnet 
Generator

State of the art technology
Superior droop characteristics          
A wide range of power variation 
without speed variation

Chosen for achieving high  
efficiency
Utility sized efficiency in small units 
(98 + %)
Highly efficient for a wide range of power 
outputs and RPM’s
Allows engine efficiency optimization



Axial Flux Coreless Permanent Magnet 
Generator

Scalable       
Add/remove magnet disks and coils-

 Increase/Decrease KW
High frequency output

Suitable for PWM power converters
Flexible output voltage and frequencies
Compact, relatively low weight
Directly coupled to the engine
No iron cores
High flux density rare earth magnets-

 results in compact design



Axial Flux Coreless 
Permanent Magnet 

Generator
Technology  
applicable to electric 
motors       
Generators can be run as 

efficient as coreless motor
Very efficient motors for a 
wide range of power 
10-15% better than 
induction motors
Very high torque output   



Unique clamshell coil 
arrangement         
applicable to electric 
motors       

Allows for ease of 
assembly and servicing

Generator-115 KW 
prototype

2 Generators in assembly 
concept

Distributed winding  
No core effects



SPECIFICATION:

100kW continuous 
output
120kW peak
Ambient temperature 
range -40°C to 60°C
Speed 1100-1200 RPM
Coreless
>98% efficient

Coreless Construction:
Stator windings are 
coreless (no Iron) which 
in turn removes the 
normally found core 
losses found in typical 
electric machines. 



Main Advantage:  High power density
Compact size makes them ideal for electric 
wheel motors for hybrid vehicles
Wheel motors eliminate the losses of 
transmissions and differentials, these losses are 
approximately 30%
Near full torque is available at very low RPMS



Since these motors are very efficient, re-
 generative braking will recover energy

It has no Gear Box and is Scalable
These Axial Flux Generators (AFG) require 
Zero Torque at start up
Additionally, the efficiency and operating 
speed of the axial flux motor can be improved 
by changing the air gap of the motor









•
 

The main advantage of Axial flux generator over conventional  
radial flux generator is the high power density. 

•
 

This compact size makes them ideal for generators in windmills 
(for weight and aerodynamics). 

•
 

Axial flux generators (AFG) require zero torque at start up, so
 

a 
control module could have the windmill spun until a desired speed
then the AFG is energized. If the speed drops below the set point 
the AFG is de-energized and the speed increases. In this way a 
windmill could produce energy in very light wind. 

•
 

With a radial flux generator you would need a gearbox to use in
low wind speed and would have associated mechanical losses. 
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