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Abstract

In the LED lighting applications, because LED packages are the origin of heat generation, there are
thermal design problem on heat sinks. In the thermal design, it is important to consider the total volume
and the total weight of heat sink simultaneously. In this study, an Al 6063 heat sink was optimized using
Computational Fluid Dynamics(CFD) simulation tool for the cooling of 30W LED module, and then the
cooling performance and the total weight of heat sinks with Al 6063 and Thermal Conductive
Polycarbonate(TCP) were compared under the same conditions. As the result of simulation, an Al 6063
heat sink was optimized with 22 ea. of fins and 1.6 mm of fin thickness. LED Junction Temperature of
the TCP Heat Sink was 56°C higher, but total weight of it was 47 % less than the Al 6063.
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Table 1. Condition of heat sink simulation

Heat Source

Power (W) 30

Source Width (mm) 152

Source Length (mm) 111

Interface Material PCM/10psi
Space Available

Sink Width (mm) 152

Sink Length (mm) 136

height (mm) 31

Device Height (mm) 1.0
Fin Material Al 6063
Base Material Al 6063
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Fig. 2. Schematic diagram of 3D model
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Table 2. Applied to heat simulate physical
properties
Conductivity | Density | Specific Heat
(W/m - K) | (kg/m’) | (J/kg'K)
Al 6063 209 2,700 900
Al 5052 137 2,680 380
LED 23.1 3,980 761
TCP 14 1,430 1,050
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