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Abstract

With the advantages of power savings, increased life expectancy and fast response time over traditional incandescent
bulb, LEDs are increasingly used for many applications including automotive, aviation, display, and special lighting
applications. Since the high heat generation of LED chips can reduce service life, degrade luminous efficiency, and cause
variation of color temperature, many studies have been carried out on the optimization of LED packaging and heat sinks.
In this study, a fin expansion type cooling device using heat pipe, instead of a solid aluminum heat sink, was designed for
LED security lightings based on thermal resistance analysis. Numerical analysis and experimental validation were carried

out to evaluate its cooling performance.
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LED Chips (3.2Wx 7) PCB Board
Fig. 1 Photograph of PCB with LED chips
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Fig. 2 Designed temperature difference for cooling
system

Table 1 Design specification of cooling device for LED
security light

Input energy for LED light 90W
Input electric power for LEDs 81w
Heat generation at LEDs 65W
Temperature difference 2K
(PCB-Heat sink)
Inner temperature difference of LED chip 12K
Outdoor temperature 25.8T
Thermal resistance of cooling system 30K/65W
Expected junction temperature 70C
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Table 2 Specification of heat pipe

Powder material Copper
Powder number ACU-80
Wick thickness 700 pm
Container material Copper
Outer diameter 6.0 mm
Inner diameter 4.4 mm
Working fluid Water
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Fig. 3 Architecture of developed cooling device

Table 3 Specification of heat pipe type cooling device

Component Spec.
Outer dia.(mm) 6
. Length(mm) 300
Heat pipe - -
Working fluid Water
Number of heat pipes 10EA
Size(mm) 170x35x0.3
Fin Material Aluminum
Number of pins 54EA
Size(mm) 240x145x8
Block - -
Material Aluminum
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Fig. 4 Temperature profile of heat pipes
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Fig. 7 Expected velocity vector and profile (between

12th fin and 13th fin)
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performance
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Fig.10 Wall temperature variation with time of
cooling system (Q=60W)
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Fig.11 Temperature difference versus heat load
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