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Abstract: In order to provide continuous electric powers to micro systems by using micro rotational generators
as power sources, the design approach, fabrication technique and test method of a micro rotational generator
were researched. Firstly, a model of three-phase and permanent magnet synchronous generator with a rotor
and a stator was designed. The formulas for air density and induced Electromotive Force(EMF) were given by
a magnetic circuit analysis and main design parameters of the micro generator were determined. Then, Finite
Element Analysis(FEA) was used to analyze the model to obtain the waveform of induced EMF. Further-
more, the precise machining technique was used to fabricate the components of the rotor and stator and to as-
semble to a micro generator with a size of (@7 X2) mm’. Finally, micro generator was tested in varia-
tions of air-gap thickness and rotation speed. Experimental results indicate that with a air-gap thick-
ness of 300 ym and a rotation speed of 10 kr/min, the induced EMF in one phase is 26. 2 mV,,; when
symmetrical loads of 0. 23Q) are connected to the generator, the sum of output power is 357. 3 puW.
Compared to the FEA results, the micro generator shows an ideal output, which means that the gener-

ator may be used in micro systems as the power sources.
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(¢) Plan view of rotor
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Fig. 1 Schematic diagram of micro generator
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Tab.1 Design parameters of micro generator
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Fig. 2 Model and mesh in FEA
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Fig. 3 Waveform of induced EMF by simulation (10
kr/min, 300 pm)
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Fig. 4 Rotor of micro generator
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Fig. 6 Experimental setup

4.2 #HR

R o0 R 2 TR B2 R FR A B3 AL S
INTBRIE 2y 300 pm, FEX BRI T B
B30 CPNHE S B ENEED Ot G L R i DR LS S
WA ALALE 10 kr/min I — HTZ 18] ) J8% R 1 ) 34
P LW D 26. 2 mV. [ 8 g AN [F) e 3t i
A v AL JER L FRL )y A ) WA D

5.00 mV ): 2 1
J’ J' i
o ur;{n,wm,gsz.nv 353 23om “z"s)_?z[l% T

6633 Hz 659.1 6122 7073 ll3

7 — AR BN B B HHTE (10 kr/min, 300 pm)
Fig. 7 Waveform of induced EMF in single phase (10
kr/min, 300 pm)
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Fig. 10 Comparison of results by theoretical analy-

sis, simulation and experiment (10 kr/min)
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