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Electromagnetic Simulation of Ring-shaped Electrodeless Fluorescent Lamps
and its Electrical and Optical Characteristics
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Abstract

In recent, there have been several developments in lamp technology that promise savings in
electrical power consumption and improved quality of the lighting space. Above all, the advantage of
ring-shaped electrodeless fluorescent lamp is the removal of internal electrodes and heating filaments
that are a light-limiting factor of conventional fluorescent lamps. The ring- shaped electrodeless lamp is
intended as a high efficiency replacement for the incandescent reflector lamp in many applications.
Therefore, the life time of ring-shaped electrodeless fluorescent lamps is substantially higher than that
of conventional fluorescent lamps and last up to 60,000 hours. In this paper, maxwell 3D finite element
analysis program(Ansoft) was used to obtain electromagnetic properties associated with the coil and
nearby structures. The electromagnetic emitting properties were presented by 3D simulation software
operated at 250 kHz and some specific conditions. The optical characteristics were measured luminance
and a temperature and an optical spectrum distribution for 10 min in a one minute interval at the
same time. With a goal of finding alternative materials, we show measurement results of electrical
characteristics of a ring-shaped electrodeless fluorescent lamp as a function of frequency and the
number of coil turns using a highly permeable(l.= 2,000) Mn-Zn ferrite. These results are compared
with those of conventional ring -shaped electrodeless {luorescent lamp. It is found that the resistance,
inductance and impedance are increased while the quality factor decreases as frequency increases.
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Fig. 1. Equivalent circuit of experimental circuit.
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