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Light Flicker of Three-Phase AC-powered LED Lamp
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Abstract: This study describes that light flicker of LED lamp is improved by placing an AC-powered
LED block in each phase of three-phase AC power. Rectified current is considered as an instantaneous
luminous flux because the current flowing through the LED block is proportional to the amount of light
emitted by the LED block. Percent flicker is calculated simply by modeling the rectified current flowing
through the LED block to a triangular wave current. Percent flicker is 100% in single-phase AC powered
LED lamp. Percent flicker of the same level as that in an incandescent lamp (6% ~14%) is however,
achieved if light emission starts before 40° in each voltage phase of three-phase AC power.
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Fig. 1. Circuit diagram of single-phase AC-powered
LED lamp.
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Fig. 2. Current-vollage characteristic curve of a LED

block.
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Fig. 3. The rectified voltage and current of a LED block
when power frequency 1s 50 lz.
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Fig. 4. Rectified current of a LED block approximated to

a triangular wave,
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Fig. 5. Circuit diagram of three-phase AC-powered LED
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Fig. 6. Voltage waveforms of the rectified three—phase
AC power.
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Fig. 7. Luminous flux of each phase in three phase AC
power when luminous [lux is emitted at the voltage
phase of 60°.
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Fig. 8. Luminous flux of each phase in three-phase AC
power when light emission begins at the voltage phase
of 40°.
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Fig. 9.
in each phase in three-phase AC power.

Total waveform added up to the light emission
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Fig. 10. Percent flicker at different voltage phases of

luminous flux emiiting angle.
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