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Study on Thermal Pattern and Current Characteristics of an LED Street Lamp
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(Hyang-Kon Kim * Chung-Seog Choi)

Abstract - This study performed analysis on the thermal pattern and current characteristics of an LED ((Light Emitting
Diode) street lamp. It did this using a TVS (Thermal Video System) to analyze the LED street lamp’s thermal pattern, and
measured its characteristics using an oscilloscope. The ambient temperature and humidity during the experiment were
maintained at 24+2[C] and 50760[%]. The capacity of the LED street lamp was 120[W] and nine sets of modules were
arranged at uniform intervals. On one module, 24 LED lamps were arranged in a radial pattern. The analysis of the thermal
diffusion pattern at the front of the LED lamp showed that the maximum surface temperature was approximately 34[C]. In
addition, there was almost no change in the temperature of the upper cover, and the temperature at the side showed a uniform
thermal diffusion pattern. The surface temperature of the converter converting AC to DC increased to approximately 46[C]. The
analysis results of the thermal characteristics of one LED indicated uniform thermal characteristics for an initial eight minutes.
However, the temperature at the center of the LED increased to approximately 82[C] after 12 minutes had elapsed. It can be
seen from this that the temperature at the center of the LED was higher than the allowable temperature, 70["C of the insulating
material for general electrical devices. Therefore, it is necessary to design a lamp in such a way that the plastic insulating
material does not come into contact with or get close to the LED lamp. The voltage of the LED lamp converted by the AC/DC
converter was measured at DC 27[V] and the current was DC 13[A]. Consequently, it can be seen that in order to secure an
adequate light source, it is important to supply a stable current that was greater than the current of other light sources.
Therefore, appropriate radiation of heat is required to secure the stability and reliability of the system.
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Fig. 2 Stereoscopic photograph for properties analysis of
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