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Development of Teaching Aids for Rotating
Electrical Machinery
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This device is based on an innovative concept that substitutes "Pulsed
DC power supply" for the "AC source". In manual operation mode,
we break down the "continuous" rapid action of rotating electrical
machinery into the "discrete" step-by-step manual operation mode.
Through hands-on operations, students get to know the principles of
motor actions step-by-step. We used permanent magnet as rotor and
constructed stators with six coils, showing in figure 1. Three sets of coils
must be mutually spaced at 120 degree intervals. We divided one AC
sinusoidal period into 12 working sectors, so that each sector has 30
degree. Showing in figure 2, we replaced the three-phase sine wave
ac power with three-phase square wave ac power, making it easier to
explain the model, given that the three-phase square wave power has
three different output voltage levels. When the stator coil is connected
to three phase pulsed DC power supply, it generates a magnetic field,
causing the rotor to rotate. In actual operation, the motor simulation
device could speed up to 1800 rpm. This project utilized two different
colors of LED to represent the directions of magnetic lines of force and
to indicate the magnetic field generated by the stator coil, showing
in figure 3. Students can take advantage of the LED light changes to
understand how the three-phase coil established a rotating magnetic
field. The colorful blinking LED lights can effectively attract students'
attention and significantly enhance their learning motivation and
efficiency. This LED motor model could be used in vocational schools
and universities and would be of great assistance in electric machinery
courses and personnel training.
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Fig.2 > Diagram of magnetic field produced by three-phase square
wave AC power

Fig.3 > Splendid visual effects of the LED motor model



