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Iltem Spec.
Number of slots S - 18
Number of rotor poles R - 30
Number of poles P - 6
Length I mm 90
Core
Material - - 50A290
Armature | Turn per phase n Turn 288
winding | Resistance (75deg) Q 5.36
Coercive force H.  kA/m 927
Magnet
Residual induction B, T 1.44
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Development of Surface Permanent Magnet-type Vernier Generator
for Small Hydroelectric Generation Systems
Output Characteristics of Trial Model
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! Department of Electronics and Information System, Faculty of Systems Science and Technology, Akita Prefectural University
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Highly efficient energy-conversion systems are required in wind-power and hydroelectric generation systems. A mechanical speed-increasing gear
is installed in these common generation systems to avoid a decrease in generator efficiency at low speeds when the wind turbine or water turbine
slowly rotate. However, the mechanical speed-increasing gear has problems, including friction losses, frequent maintenance, and a large system
volume and weight. A verier generator includes a magnetic modulation structure and can generate a magnetic field that rotates faster than the
speed of the rotor. In this study, a small surface permanent magnet-type vernier generator for a small hydroelectric generation system was
developed. The design objectives included a maximum output power of at least 20 W at a low speed of 200 min™'. A trial model with a diameter
of 120 mm and length of 172 mm was fabricated, and its output was measured. The results show that the trial model works very well and that a

maximum output power of 31.3 W can be obtained at a low speed of 200 min™".
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