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Abstract: The purpose of this study is examining thermal dissipation materials for the lighting and

radiate

efficiency improvement of 8W LED and confirming the properness of the thermal dissipation materials for LED

heat sink. Solid Works flow simulation on 8W class COB was done based on the material characteristics of

thermal conductive polymer materials.

According to the result of simulation, Al had better thermal dissipation

performance than PET. Highest temperature was 7.6°C higher while lowest temperature was 7.8°C lower. The test

on the heat sinks made by the materials, highest temperature was 4.1°C higher and lowest temperature was 3.9C

lower. It is possible to confirm that Al heat sink has better thermal dissipation efficiency because it has better

dispersion of heat generated at junction temperature and less heat cohesion. The weight of PET heat sink was

reduced than Al heat sink by 46.9% by the density difference between Al and PET. In conclusion,

thermal

dissipation performance of thermal conductive polymer is lower than Al material however, it is possible to lighting

heat sink because thermal conductive polymer has better formability, has lower specific weight and enables various

design options.
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Fig. 1. Polyethylene terephthalate.
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Table 1. Elemental analysis of the PET material.

Element Weight%

C 61.46

O 27.82

Na 0.18

PET Mg 0.38
Al 1.70

Si 5.55

Ca 2.92
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Fig. 2. Thermal conductivity of the contents and the

temperature of the filler also.
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Fig. 3. 8W LED bulb heat sink 3D modeling.

Table 2. Condition of heat sink modeling.
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Table 3. Condition apply of simulation.
Thermal . .
. Density Specific heat
conductivity 3
(kg/m”) (kg K)
(W/m-K)
Al 127 2,680 880
PET 21 1,420 1,140

ITEM SPEC
Power (W) 8 I3 4& SIEAZ AAd e FsiA ZAapolt
g AL = PA = =As LS keide: Ko}
Heat element Width (mm) 15 sels = + A 27 Fdspl] drsinen
=74 A2 AlS0529t PETZ v|wste] A5t
Length (mm) 0.18
Table 4. Simulation results different material heat sink.
diameter (mm) 67 Mass Max Temp Min Temp Max - min
€3] ©) © Temp (C)
Heat sink High (mm) 85 Al 198.1 525 487 5.1
size Fin thickness (mm) 2.5
- PET 104.2 60.1 40.9 19.2
The ratio between the
pin thickness and the 2
pin
Ambient temperature 25 _ _ .
Convection (T) E 4= Asdold A= Al §EHe] i
condition 52.5°C, 2|A2 % 48.7°C2 UEhJton, PET wrdmo]

Air density (kg/m’)

1.1

Az = 60.1°C, X% 40.9°C2 YERGTH Al
PETHTH 944 Wl H5e Uepjon, Hues A
ol 9.6°C, ANEE Aol 7.8Colct. olefF WA
o WA F9 REoA 97toe Amdo] & of
2ojx|A] grol Uepdtt, Eejojgal Hejzgeo e
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Fig. 4. Thermal analysis of 8 W LED bulb heat sink. (a) Al
Heatsink and (b) PET Heatsink.
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Fig. 5. Junction temperature measurement configurations.

Table 5. Temperature characteristics of 8 W heat sink.

Point 1 Point 2 Point 3 Point 4
(C) () (©) (©)
Al 51.3 51.7 46.6 46.8
PET 55.8 52.3 42.9 42.7
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Fig. 6. Thermal analysis of 8 W LED bulb heat sink. (a) Al
Heatsink and (b) PET Heatsink.
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