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A Study on the Thermal Characteristics of a Coupler to

Improve the Performance of Electrodeless Lamp
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Abstract The thermal characteristics of the electrodeless lamp are one of the main factors that
determine the design and performance of the lamp. The coupler changes the impedance
characteristic by heat and its use temperature is usually within about 150 €. In this study, we
observed the phenomenon when the coupler was exposed at a temperature of 150 ° C or higher,
which has not been discussed so far. Two types of coupler A and coupler B with different spacing
between the inner tube and the coupler were analyzed for electrical, thermal and optical properties
and deterioration characteristics with different heat and heat shielding conditions. First, the
impedance of the system is obtained and used as a criterion for analyzing the electrical
characteristics through it. The diameters of the two types of couplers are 1 mm, and the experimental
result shows that the coupler diameter is 1 mm, which can cancel out the loss of the magnetic field
strength. Therefore, based on these results, when the coupler is exposed to high temperature of about
200 ° C, the efficient design method corresponding thereto is proposed.
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Fig. 2. Output characteristics of lighting moment
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Fig. 3. Output characteristics of ballast
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Tablel. Electrical characteristics of system

Power[W] 150 200 250 300
Voltage[V] 425 455 472 479
CurrentlmA] 0353 | 0440 | 0530 | 0626
ImpedancelQ] 1,202 1,034 890 766
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Table2. Electrical characteristics of ballast A

Time[min.] 5 10 15 20
VoltagelV] 476 476 475 474
Current[mA] 569 575 556 545
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Fig. 6. Electrical characteristic of ballast
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Table3. Electrical characteristic of ballast

Timelmin.] 5 10 15 20
Voltage[V] 463 461 461 463
Current{mA] 477 468 466 477
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Fig. 7. Electrical characteristics of ballast
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Table5. Temperature comparison to shield

Temp. hot spot cold spot inner tube
none low high low
shield high low high

Temperature of inner tube to shield
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Fig. 12. Temperature of inner tube to shield
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Fig. 13. Impedance trend of coupler to shield
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Table6. Temperature trend of heat sink to shield
Time[min.] 5 10 15 20
None[C] 25 26 29 32
shield[C] 25 27 30 33
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Table7. Feature comparison in couplers A vs. B

Item A B
Diameter big > small
Coil turn many < few
Shield tape thin < thick
Bulb gap wide > narrow
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