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Electrical Characteristics of Antenna for Electrodeless Fluorescent Lamp
Using the Electromagnetic Simulation

In-Sung Her, Kwang-Soo Kim, Yong~-Sung Choi, Dae-Hee Park
WonKwan Univ.

Abstract

Recently, the RF inductive discharge or inductively coupled plasma (ICP) continues to attract
growing attention as an effective plasma source in many industrial applications, the best known of
which are plasma processing and lighting technology. To the point of lighting sources, the electrodeless
fluorescent lamps utilizing an inductively coupled plasma (ICP) have been objects of interest and
research during the last decades, mainly because of their potential for extremely long life, high lamp
efficacies, rapid power switching response.

The electrodeless fluorescent lamp that is dealt with in this work comprises a bulb filled with rare
gas and amalgam of vaporizable metal and has a coil provided with a winding around the ferrite.
Current through a coil produces a magnetic field in the discharge space. The changing magnetic flux
then produces an azimuthal electric field E around the coil, according to Faraday’'s laws of magnetic

induction.
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Parameter Size
Primary | Secondary
Coil coil
Coll Thickness [¢] 0.95-0.52| 0.85-0.32
Turns 10-22 10-22
Height {mm] 29-31 29-31
0.D (9] 174
Ferrite 1D [¢] 95
Height [mm] 55.2
0.D [9] 20
Sleeve 1D [¢] 18
Height [mm] 55
Bulb O.Dmax (9] 120
Cavity I.Dmax (@] 25
Coprimary=Cprimary [mm)] 1
Clearance Csecondary~Csecondary  [mm] 1.1
Ferrite~Cprimary [mm} 1
Ferritel -Ferrite2 [mm] 0.005
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Ferrite| Coil [Heatpipe| Bulb

Permittivity 10,000 1 1 1.006~55
Rel. Permeability | 830 | 0.9999 1 -
Img. Permeability | 45 0 0 -

Mag. Coercivity
0 -
[A/m] 60 0
Conductivity , 2 _
[S/m] 0.1 5.8x10 1x10
Thermal
conductivity 55 0 0 -
[W/mK]
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