
Eolyc’s Wind Generator 

3 phase Axial Flux Ironless Generator 

with NdFeB Permanent Magnets 

R&D Process and Chronology 



Startup with advanced ideas 
• Concentrating multiphase transverse flux topology with permanent magnet excitation 

 



Concentrating transverse flux topology 
• Simulation results for elementary generator 

 



Following traditional ideas 
• Multiphase Axial Flux Ironless Generator with permanent magnet excitation 

 



Axial Flux Ironless Generator 
• 3D Simulation results – small cylinder magnets poles 

 



Axial Flux Ironless Generator 
• 3D Simulation results – medium parallelepiped magnet poles 

 



Axial Flux Ironless Generator 
• 3D Simulation results – big parallelepiped magnet poles 

 



Axial Flux Ironless Generator 
• 3D Simulation results – medium wedge magnet poles 

 



Axial Flux Ironless Generator 
• After simulation design summary – based on medium wedge magnet poles 

 



Generator Construction 
• 3D model of wind turbine, generator rotor and stator – first revision 
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Generator Construction 
• 3D model of wind turbine, generator rotor and stator – first revision 

 



Generator Construction 
• NdFeB Permanent Magnets – supplier selection and delivery 

Dailymag Magnetic Technology (Ningbo) Limited 
is a Chinese leading manufacturer and exporter  
of permanent magnets etc. 
 
Wind Generator NdFeB Magnets 22.5 degree  
8 inch OD x 4 inch ID x 0.5 inch thick  
Wedge Segment Shape, Grade N35~N52 
Nickel-Copper-Nickel triple layer coated 
 



Generator Implementation 
• The rotor disk 

 



Generator Implementation 
• The startup staff 

 



Generator Implementation 
• The stator segment 

 



Generator Implementation 
• The first assembling together 

 



Generator Implementation 
• Generator mounted on the test bed – (both first revision) 

 



Test Bed Implementation 
• Test bed – first revision 

 



Generator Testing 
• Generator mounted on the test bed – energy production 

 

 

First Light 
 

First Watts 
 

First measured 100ths of Watts 
 

First measured 1000 Watts 
 



Generator Improvements 
• Wind Generator – first revision with modified stator (molding technology) 



Generator and Turbine 
• First assembling of the generator and the turbine 

 



Generator and Turbine 
• Rotational test of the generator and the turbine 

 



Generator, Turbine and Wings 
• The generator, the turbine and the wings 

 



The field test suite (Belmeken) 
 

 



Test Bed Improvements 
• Test bed (redesigned from scratch) – second revision 
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Mechanical System Improvement 
• Test bed – belt drive is using V-Belts pulleys for taper bushes by Bea Ing. S.P.A. 



Electrical System Improvement 
• Test bed with Kostov’s AC Motor and Curtis’ Controller 

 



Electrical System Improvement 
• Test bed with Kostov’s AC Motor and Curtis’ Controller 

 



Test Bed Improvements 
• Test bed (redesigned from scratch) – second revision 

 



Generator Testing 
• Generator mounted on the second revision test bed – energy production 

 

 



Test Bed Improvements 
• Test bed – modified second revision 

 



Test Bed Improvements 
• Test bed – modified second revision 

 



Test Bed Improvements 
• Test bed – modified second revision (complete staff) 

 



Generator Testing 
• Generator mounted on the second revision test bed – energy production 

 Tests after mounting torque and temperature sensors 

 Short time max power measured on 18 March – 5150 W (30.5A x 169V) @ 798 rpm and 5.5 Ohm load; 

 Long time max power measured on 17 March – 4860 W (28.5A x 171.1V) @ 806 rpm and 6.2 Ohm load; 

 Short time max power measured on 14 March – 4200 W (26.1A x 161.4V) @ 725 rpm and 6.2 Ohm load; 

 Long term max power measured on 12 March – 3300 W (21.6A x 152.5V) @ 650 rpm and 7.1 Ohm load; 

 More power output at rpm above 800 and load current above 30 A can be reached with better mechanical 

balancing and stator cooling. 

 



Generator Testing 
• Generator mounted on the second revision test bed – measured power up to 5 kW 

 



Generator Testing 
• Generator mounted on the second revision test bed (AC/DC Load comparison) 

 



Generator Testing 
• Generator mounted on the second revision test bed (long test) 

 



Test Bed Improvements 
• Test bed – modified second revision with torque and temperature sensors 

 



Next Generator Improvements 
• Current Stator Base – wire size: D1.8 mm, 2.54 mm2; coil: 120 windings 

 

 

0,0

0,1

1,0

10,0

0 50 100 150 200

P
o

w
e
r 

[k
W

] 

Voltage [V] 

Power vs Voltage @ Different Loads [Om] 

33 30 26 24 22 20 18 16 14 12 10 8 6 5

5,15 kW (169V/30,5A) 
@ 798 RPM; 5,5 Ohm 



Stator Redesign (Coil) 
• Next Stator Base – wire size: 1.8 x 3.15 mm, 5.67 mm2; coil: 60 windings 
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Stator Redesign (Coil) 
• Production of the new coils 

 

 



Generator Redesign 
• Rotor design with light hub and centered cone bushes and plotted stator 

 

 



Generator Redesign 
• Modified to use centered cone bushes by Bea Ing. S.P.A. for mounting to the shaft 

 

 



Stator Redesign (Segment) 
• Stator template for molding technology 

 

 



Stator Redesign (Segment) 
• New stator geometry for plotting technology  

 

 



Stator Redesign (All segments) 
• New stator after plotting and ready for coil mounting 

 

 



Stator Redesign (Complete staff) 
• New stator produced by plotting technology and Cu plate wires 



Rotor Redesign (Assembled) 
• Assembled rotor with light hub, spacers and centered cone bushes 

 

 



Rotor Redesign (Painted) 
• Assembled and painted rotor, stator carrier disk both mounted on the field 

 

 



The field test suite (Shabla) 



Electrical System Improvement 
• Test bed – rev. 3 with PC Station interconnection and Cooler for Curtis’ Controller 

 



Electrical System Improvement 
• Generator 2-nd rev., Test bed 3-rd rev., 3-phase load and data acquisition 1-st rev. 

 



Electrical System Improvement 
• Generator 2-nd rev., Test bed 3-rd rev., 3-phase load and data acquisition 1-st rev. 



Electrical System Improvement 
• Generator 2-nd rev., Test bed 3-rd rev., 3-phase load and data acquisition 2-nd rev. 

 



Electrical System Improvement 
• Generator 2-nd rev., Test bed 3-rd rev., 3-phase load and data acquisition 2-nd rev. 



Measurement Results 
• Generator 2-nd rev., Test bed 3-rd rev., 3-phase load and data acquisition 2-nd rev. 
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Measurement Results 
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