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Abstract: In this

paper, thermal analysis of heatsink for 30 W class Chip-on-Board (COB) LED light

source is performed by using SolidWorks Flow Simulation package. In order to increase the convection

heat transfer, number of fin and shape of the heatsink is optimized. Furthermore, a copper spread is
applied between the COB LED light source and the heatsink to mitigate the heat concentration on the
heatsink. With the copper spread, the junction temperature between the COB LED light source and the
heatsink is 50.9C, which is 54°C lower than the heatsink without the copper spread. Due to the
improvement of the junction temperature, the light output is improved by 5.8% when the LED light
source is stabilized. The temperature difference between the simulation and measured result of the
heatsink with the copper spread is within 2°C, which verifies the validity of the thermal design method

using a simulation package.
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Table 1. Applied to properties in simulation.

Conductivity  Density  Specific Heat
[W/mK] [kg/m’] [J/kgC]
Sapphire 23.1 3,980 761
Copper 401 8,933 385
Dielectric 0.3 1,900 1,150
Encap 0.5 1,200 2,100
Al-6061 193 2,700 900
2.3 53wy
A 54 W AR dRe Y f50 gl
1 m® wag Agstel WPLE 25CE FAsh
eyl o B¥YE 242 98 Omegatlel 154
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Fig. 4. Produced heat sink and temperature measuring
points.
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Table 2. Simulation temperatures of the four different
types of heat sink.

Type Temperature [C]
A 58.6
B 61.8
C 68.0
D 62.9

55 60
5602
5343
5085
4828
45 68
4309
4051
ez
MM
3275
AT
2758
2400
Temperature

61.80
58.97
56.14
3.1
50.48
4765
4482
4198
3015
36.32
33.49
30.66
27.83
25.00

Temperature

68.09 62,94
. '
60,20 56,01
51.57 8371
54,94 51,40
£2.31 4309
43,67 46,78

a0 o aaa7
44,41 42,16
41.78 3985
3389 - 3293
31.26

Temperature

Temperature|

Fig. 5. Temperature contour of the four different types
of heat sink. (a) Type A, (b) Type B, (¢) Type C, (d)
Type D.



161

Ul

]

A
=0

A

pp. 158-163, 2013 24:

<

A A2

2], A26

=}
Rl

A

L I,
.\o-\ l\
I £
Sy :
- H g
N 5
L ™ s

et

~

-

-’

—+— With the Copper Spreader

1 1
-40 -20 20 40 80
Heatsink base distance [mm]

-60

1 1 1 1
o ~ < = ©
© ) 0 0 <

[0,] asnpesedwal

5343
50.85
48.26
4568
4309
4051
37.92
3534
3275
3017
27.58
25.00

o o
@ o
@
© 0

|

Temperatur

45 |

42

Fig. 6. Temperature distribution the according to presence

or none of A-type in copper spreader. (a) without copper,

(b) with the copper.

Fig. 7. Temperature characteristics with respect to the
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Fig. 8. Temperature and lumen maintenance factor with

when without attached copper spreader.

respect to time of the heat sink without the copper spreader.
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