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Abstract

This research proposes road lighting system simulation to lighting quality analysis between
high pressure sodium (HPS) luminaires and light emitting diode (LED) luminaires. The simulation is
carried out on different road surface properties based on dry and wet road surfaces. Mounting height,
pole spacing, road width and pole arrangement are major contributing factors in lighting quality. In
case study, road lighting with a traffic island is used. There are three types of pole arrangements:
an opposite arrangement, a staggered arrangement and a twin-central arrangement. Mounting
height and pole spacing are determined. The lighting quality in term of average illuminance, average
luminance and uniformity are studied based on Department of Highways in Thailand. Results of
simulation show that the HPS luminaires provide better lighting quality from average illuminance
and average luminance than the LED luminaire. However, the LED luminaires can give greater
uniformity. Different road surface properties have not an effect on average illuminance. In addition,
dry road surfaces that are more average luminance coefficient (Q0) value result in higher lighting
quality. For wet road surfaces, the overall average luminance is increased but the uniformity is

drastically reduced.

Keywords: High Pressure Sodium Luminaire, Light-Emitting Diode Luminaire, Road Surfaces,
Lighting Quality
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