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The AC Arc Model of the High-Intensity Discharge Lamps
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Abstract

This study presents a arc model to analyze the electrical characteristics of the high intensity dis-
charge lamps. Assuming the parabolic radial temperature profile, energy balance equation per unit
volume of discharge tube is converted into the one per unit length by integrating it over the cross
-section of the tube. Using this energy balance equation, together with the circuit equation and
Ohm’s law the arc voltage and current variation for 1 cycle of AC is calculated and a good result
is obtained. Also a simple method to calculate the axis temperature of the discharge tube and the
radiation output is presented.
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Table 1. Internal mercury weight and the electrode distance of the high-pressure mercury lamp

used in experiment
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using equation (42), (43).
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