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Cooling Performance of LED Head Lamp
with Heat Sink and Cooling Fan
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Abstract

LED has the merits of high reliability, semi-permanent life, rapid-response and its small size for use
as light source of head lamp. But the dependence of its performance and life on temperature affect on
its practical use. Which dependence makes problem when the LED is heated up to a higher
temperature level by self-generation of heat, due to “highly integration” to get enough quantity of light.
To solve this problem, effective cooling system is needed that consider conduction, convection and
radiation. This study points out the limits of natural convection cooling system and propose of forced
convection with heat sink. Also, it describes a correlation between heat sink area and fluid velocity
using numerical analysis to optimize the cooling system.
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Table 1 Analysis Condition

Passive Heat Sink

w4 | A=0.0958m° | A=0479m° | A=1.0538m’
Active Heat Sink (A=0.0958m”)
< | 220m/s | 3.30m/s | 440m/s | 8.80m/s

Fig. 3 Commercial Head Lamp
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Fig. 5 Flow speed distribution A=0.0958m’,
V=2.2m/s
Fig. 6 Temperature Contour A=0.0958n7’,
V=2.2m/s
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