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Abstract: This study will design the structural optimization of 21 W LED heat sink using the thermal conductive
plastic materials. The thermal conductive plastic heat sink is inferior to aluminum heat sinks in thermal properties.
This study will solve this problem using formability of thermal conductive plastic heat sink. A heat sink was
optimized in terms of the number, and the thickness of fins and the base thickness of the heat sink, using the

Heatsinkdesigner software. Also by using SolidWorks Flow simulation and thermal analysis software, the thermal
characteristics of the heat sink were analyzed. As the result, the optimized heat sink has 17 fins, which are 1.5
mm thick and a 3.7 mm-thick base. The highest and the lowest temperature were 51.65°C and 46.24°C respectively.
Based on these results, The thermal conductive plastic heat sink is considered possible to overcome heating problem

when designing in complex structure.
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Fig. 1. Polyphenylene sulfide.
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Table 1. Thermal conductivity of the materials.
Thermal Thermal

Material Conductivity Material Conductivity

(W/m - k) (W/m - k)

Graphene 4,800 Aluminum 237

Copper 400 Plastic 0.35
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Table 2. Design condition of heat sink.

202 XA 7 A 7]
1.1806 kg/m’z2 AAstgict.

Item Design condition
Power (W) 21
Heat Width (mm) 20
Source Length (mm) 20
High (mm) 1.5
Width (mm) 150
Length (mm) 65
. High (mm) 60
Size (_)f Heat Fin thickness (mm) 1.5~2.0
sink The ratio between the
pin thickness and the 4~10
pin
Ambient temperature 25
Natura.ll ()
convection
conditions Air density (kg/m?) 1.18
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Fig. 2. Temperature properties by fin count and thickness of H” | | l | | | | I | I | ” -

heat sink.
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Fig. 3. Temperature distribution of heat sink. () model 1 heat sink
(height 50 mm, base 3.7 mm), (b) model 2 heat sink (height 50 mm, base
3 mm), (c) model 3 heat sink (hole 10~30 mm), (d) model 4 heat sink
(hole 10~60 mm), () model 5 heat sink (hole 10~70 mm), (f) model 6
heat sink (hole 10~75 mm), and (g) model 7 heat sink (hole 10~80 mm).
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Fig. 4. Temperature characteristics of 21 W heat sink.
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Table 3. Simulation temperatures of heat sink.

Maximum Average Minimum

Model No . o )
Temp[TC] Temp[C] Temp[C]

1 53.21 49.28 46.88

2 53.18 50.45 46.63

3 52.24 49.84 46.54

4 51.72 49.62 46.42

5 51.65 49.45 46.24

6 51.88 49.52 46.37

7 52.26 49.48 45.95
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Fig. 5. Temperature distribution of 126 W heat sink. (a) model
1 126 W heat sink, (b) model 2 126 W heat sink, () model 3 126
W heat sink, and (d) model 4 126 W heat sink.
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