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Study on Heat Dissipation Characteristics of LED Frames
Using Finite Elements Method
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{Abstract)

In this study, the effect of different shapes on the heat dissipation characteristics of
other porous frames on LED lighting frames was studied using finite element analysis.
In addition, the heat transfer characteristics of LED frames were tested using a thermal
imaging camera and the results of finite element analysis were compared to derive the
optimal hole shape.

According to the study, the heat dissipation effect was better for frames with hole
compared to existing ones without holes. In particular, the heat dissipation
characteristics test showed that for frames with holes, the rise time to the maximum
temperature is fast and the maximum temperature is significantly lower. Also, we
could see that the square and diamond shapes were smaller than the circular pores,
but had a greater heat dissipation effect.

Through this study, we have concluded that there is a limit to increasing the heat
dissipation effect of the frame with a perforated shape, and it is necessary to conduct
further research on the change in the shape of the frame in order to achieve a better
heat dissipation effect in the future.
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Fig. 1 3D modeling of LED frame and bar

Table 1. Nodes and elements of model

. B i Specific Therm.al‘
Material (kg/m?) heat conductivity
(J/kg - °C) | (W/m - °C)
Aluminum 2,770 875 237
GaN 6,170 490 130
FR-4 1,230 1260 0.293
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Table 2. Nodes and elements of model

Shape | Original | Circle | Rectangle | Diamond
Nodes | 274,849 | 532,272 | 535,152 | 531,161
Elements | 44,723 | 269,299 | 271,015 | 268,521
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Fig. 2 Hole shape

Fig. 4 Section of LED frame
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Fig. 5 Heat transformation results according to Fig. 7 Heat flux results according to hole shape
hole shape
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Fig. 8 Max. heat flux of LED frame
Fig. 6 Temperature difference of LED frame
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Table 3. Nodes and elements of model Figs. 11, 12% <7

Shape circle rectangle diamond ooyt X AS 722 e 9ok ZE|9d
Nodes 956,333 854,673 900,276 o] "o RAEQIrty spAsle] J&slgon
Elements | 2,819,697 2,459,403 2,577,280 LED Ao AX BAZS maste] oF 36N 3
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(a) diamond Fig. 11 Input thermal load for thermal-structural

analysis
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Fig. 13 Deformation distribution of LED frame
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Fig. 14 Stress distribution of LED frame
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Fig. 15 Experimental setup

Table 4. Parameter of thermal imaging camera

(model : FLIR T620)
Parameter value Note
Emissivity 274,849
Reflected temperature| 25.0°C
Distance 0.5m
Air temperature 25.0°C Temperature
Outside optical . range
temperature 200°¢ - 0~+350°C
Outside .op.tlcal 100
transmission
Relative humidity 50.0%
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