(®)
2021 2023

Development of a half-wave rectified variable field flux motor for enhancing the
environmental friendliness of small battery-powered electric boats

Abe, Takashi
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The objective of this research is to incorporate a half-wave rectified
variable field flux motor into the power source of a small battery-powered electric boat. The
practicality of the variable field flux motor was confirmed by a principal investigator. By
controlling the field flux under various operating conditions, this motor is expected to reduce fuel

costs and CO2 emissions by shifting the maximum efficiency point.

During this period, the research team focused on creating a motor design that would enhance
efficiency and minimize torque ripple across both low-speed, low-torque, and high-speed, high-torque
drive ranges. To verify the results, a prototype was constructed and validated. A variable field
flux control method that can maintain high efficiency depending on boat speed and load was
established, and this control method was demonstrated on the prototype. Furthermore, the energy
consumption of a small battery-powered electric boat was verified using simulations.
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1.
Number of poles 6 Number of stator slots 54
Stator teeth width 4.4 mm Stator outer diameter 190 mm
Pole width 28 mm Rotor outer diameter 138 mm
\ Motor length 83mm | Stator back core length 10.1mm
\
\ Air gap length 0.3mm Armature winding 8 turn/slot
‘ Shaft diameter 30 mm Field winding 60 turn/pole
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