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This thesis proposes a single-stage high-power-factor electronic ballast with
series-resonant inverter for rapid-start fluorescent lamps with zero glow current during
preheating period. A buck-boost converter is integrated into the balast as the
power-factor-corrector. Two auxiliary windings are wound on the same core of the
buck-boost inductor for filament heating.

During the preheating period, the buck-boost converter is initiated while the
series-resonant inverter is disabled by controlling the corresponding active power switches.
Due to zero voltage across the lamp, the glow current can be effectively eliminated. As the
filaments reach appropriate emission temperature, the series-resonant inverter is activated.
The lamp is then ignited and consequently operated at the rated lamp power.

Circuit analyses and experimental tests of the proposed preheating control scheme are
carried out on an electronic ballast for a T8-40W rapid-start fluorescent lamp.
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Abstract

This thesis proposes asngle-stage high-power-factor electronic ballast
with series-resonant inverter for rapid-start fluorescent lamps with zero glow
current during preheating period. A buck-boost converter is integrated into
the ballast as the power-factor-corrector. Two auxiliary windings are wound
on the same core of the buck-boost inductor for filament heating.

During the preheating period, the buck-boost converter isinitiated while
the series-resonant inverter is disabled by controlling the corresponding
active power switches. Due to zero voltage across the lamp, the glow current
can be effectively eliminated. As the filaments reach appropriate emission
temperature, the series-resonant inverter is activated. The lamp is then
ignited and consequently operated at the rated lamp power.

Circuit analyses and experimental tests of the proposed preheating
control scheme are carried out on an electronic ballast for a T840W
rapid-start fluorescent lamp.

K eywords: Fluorescent lamp, electronic ballast, glow current, series-resonant
inverter, buck-boost converter, power-factor-corrector.
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