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A Study on Optimization of Thermal Performance of a LED Head
Light for Passenger Cars
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1Dept. of Mecharnical and Automotive Engineering, Kongju National University
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Abstract  Since LED lights have advantages of long life, low-carbon and high efficiency, they have been
widely used as housechold lamps, automotive lighting, traffic lights etc. In this study, MCPCB LED lamps for
automotive LED headlights were manufactured and the performance of heat release was optimized. The
developed LED headlight satisfied the target thermal performance with heat pipes and fans, and it was also
shown that fan life can be prolonged three times by fan on-off control.
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[Table 1] Comparison of performances of LED and
halogen lamps
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[Fig. 4] Experiment for thermal performance with the
heatpipe and the fan
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[Table 2] Cooling experiment for optimization of thermal

performance
Cooling method
Case 1 None
Case 2 Heat sink
Case 3 Heat sink + Fan
Case 4 Heat pipe with fins
Case 5 Heat pipe with fins+ Fan
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[Table 3] Specifications of heat release equipment

Heat sink Heat pipe Fan
WxHXL(mm) | 38x37x27 - -
Diameter(mm - 5 -
Number of fin 11 21 -
Fin pitch(mm) 2.6 2.6 -
Crown,
Manufacturer China China A(l}ali(;?;),IS
China
RPM - - 4800
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[Fig. 6] Variations of a LED temperature with time
120
100
S 80
g
2 60
g
9
£ 40
o
F
20
0
0 50 100 150 200 250 300
Time (s)

[O3 7] 3| EAIE o83t A7t w2 LED 2= H3}
[Fig. 71

Variations of temperature for heatsink with time
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