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Analysis of Hectrical Characterisics of D.C. Low— Pressure Discharge
by the Effect of Bulb—Wall Temperature
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Abstract

In this thesis, a mathematical model which can predict the operating voltage and current of a discharge lamp
by the effect of bulb—wall temperature is developed. Fluorscent lamp which uses a low pressure mercury—
argon gas discharge is used in model development. In a low pressure mercury —argon gas discharge, the continu-
ity equations for each excited atom and electron, electron balance equation, thermal conductivity equation and
ideal gas state equation are used for predicting the physical quantities of discharge. By coupling these equations
and the circuit equation, the electrical characteristics by the effect of bulb— wall temperature of the D.C. dis
charge lamp can be predicted. This prediction is expected to give help in designing discharg lamp.
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Fig. 1. Energy levels used in modeling and schimatic diagram
of the transitions between the levels
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Fig. 2. Relation between ambient temperature and bulb—

wall temperature
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Fig. 3. The variation of calculated dectron temperature
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Level Density at 305 [K]

Level Density at 313 [K]
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Mercury Density
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Fig. 5. Ground state density of mercury
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Fig. 7. Schematic dagram of experimental arrangement
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Fig. 8. The variation of current with bulb—wall temperature
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