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Abstract: In this study, we design, model, and analyze a compound generator that combines the axial flux permanent
magnet (AFPM,) and radia flux permanent magnet (RFPM), which is expected to increase power generation by allowing
the magnets to be placed on the upper, lower, left, and right sides of the same-sized generator. Through the design,
modelling, and analysis of AFPM and RFPM compound generators, the generator load evaluation results rated output of
500.25 W and efficiency of 87.60%, respectively, at a rated speed of 600 rpm. By employing this complex generation
system,these findings are expected to contribute to the activation of a small power generation system.
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Fig. 1. Structure of RFPM, AFPM Generator.

2 wjgEo] A, 5 E:
RFPM, AFPM 2gs7]o] 39 Pae cat dejz
Yo HA G A7 AFA S 4

Z¥st RFPM, AFPM & 515 251
2 10] RFPM, AFPM 23957]0] 152 Uepjgl

AR

3R] MAEAFES Yot @Y AT EFS
ElJ= TRV (torque per rotor volume) Al-&
o Aol A7 U FHEF Zolo] wret MA S

(Dol &fste] ALrstdet [31.

2 o] MAE RFPM, AFPM B34 7z]o] Ny
AR & 1o UERQIt.

Table 1. Specification of compound generator.

Power 500[W]
Diameter 245
Thickness 75 mm

AFPM 32 Pale

RFPM 16 Pole
Material N38M, N42M

Winding diameter 0.85 [mm]

Slot Num. / Core Size

Equivalent CIEREE— (OwerDis., LAmiaie

+Technology Logic Tree

) Magnetic Gircuit |/ Nonlinear Magneto-static Slot Shape & Opening,
 StatorDesign — N i si
(Core & Winding) | \ Field Analysis Pole Shoe (EMF THD,)
[ } Yoke Shape & Dimension
Space Ao (Magnetic saturation, Assay)
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— RotorDesign. Magnet Spec. Magnetization Modeling él’rl’g:;‘“"“ Lt
{ Demagnetization Magnetic Shape, Thickness
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. . saturation Flux
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Slot & Pole Num.
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|/ Performance
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Fig. 2. Technology logic tree.
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Fig. 3. Generator modeling and magnetic flux density, (a) generator
modeling and (b) magnetic flux density.
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Fig. 4. Generator test diagram.
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Table 2. Efficiency of AFPM coreless and AFPM, RFPM
generator.

Type AFPM coreless AFPM, RFPM
generator compound generator
Speed [rpm] 600 600
Power [W] 500 500
Diameter @245 @245
Thickness 75 mm 67 mm
Rated efficiency 86.3% 87.6%
Maximum efficiency 88.8% 89.6%
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Fig. 5. Efficiency of generator with rpm. (a) 100 rpm, (b) 200
rpm, (c) 300 rpm, (d) 400 rpm, (€) 500 rpm, and (f) 600 rpm.
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