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Abstract LED is standing in the limelight as a light part of the low-carbon green energy. While LEDs are
eco-friendly, efficient and durable, extreme heat rises can cause their durability to decrease, with 80% of the
power supply being turned into heat energy. Heat radiation systems are important because rising temperatures
affect the lifetime of LED elements. Therefore, in this paper, thermal analysis was performed for the shape of
heat sink to the LED bulb. Also, it is applied the temperature control systems to our products for optimal
performance.
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[Fig. 1] Heat sink by direct extrusion & die casting
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[Fig. 2] Default configuration of LED light bulbs[4]
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[Fig. 3] Structure of LED light bulbs
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[Fig. 5] Use of fins to enhance heat transfer of plane
wall[6]
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[Table 1] Minimum thickness of the die casting products[7]

Surface area of the High molten light alloy

die cast products (em?) (Aluminum) (mm)

25 or less 08~12
25~100 1.2~1.8
100~500 1.8~25
500 or more 2.5~3.0

[Table 2] Type of surface area

Heat sink bottom Surface area (1Tmm?)

Type (a) 29,385
Type (b) 49,028
Type (c) 49,265
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[Table 3] Component of Material

Material Component
Aluminum Aluminum case,
Heat sink bottom & top, PCB
Copper PCB
Poly Carbonate Socket
Glass Glass Cap
GaN LED
[Table 4] Material properties
Material ]()ke nsni:y Sf:;tf ¢ coz}(;ircI:il:ty
¥ apge) | WmeO)
Aluminum 2770 875 190
Copper 8300 385 401
Poly Carbonate 1330 1510 0.227
Glass 2180 750 1.38
GaN 5910 371 40.6

Heat sink2] A Q AXAIL- Fig. 61} Zo] LED A
T HA 2"l a4E A eH, ojufe]
LEDZG-2} heat sink®] AA-49} @ A4 Table 59} -
c}.
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[Table 5] Number of nodes and elements of LED bulbs 2=t =4 ElYE A4S o = 9o, thE Type?
LED Bulbs Heat sink LED £:2} HA] 2&qt o235 5% S 2Rl o
Type Nodes Elements Nodes Elements o] 2% = LED 4%}9] QFgAQl 52 2% Yo &)
(@ | 234814 | 106248 | 71937 | 34,703 ske LED A7} gl or 2sd Aor Helrh
(b) 288,172 133,129 125,949 62,102
(©) 286,406 132,295 124,131 61,226 [Table 6] Min & max temperature of LED
LED Temperature min.(C)Temperature max.(C)
Type (a) 64.249 67.254
Type (b) 54.164 57.21
Type (c) 54.003 57.049

67.039
66,825
66,61

66.395
66,181
65.966
65.752
65.537
65.322
65.108
64.893
64.678
64.464
64.249 Min

[Fig. 71 Temperature distribution of LED

Table 7-2 7,200% % 9] heat sink bottom?] &4 4 Z
o =5 yelH Ao|H, Fig. 10-2 heat sink bottom2]
Type (b) AZI) T2 2w EskE ekl Aoltt. Fig. solxjt 2
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wMsp} vaak Yept 91 Haol o|Rol A2
& 4= It} 7,200% ©]%9] heat sink bottom2] =R
= Fig. 92} Zro |, Aluminum case@} 3ot HHO] 21
7} 713 =9k ™, heat sink top¥} 3t FEO] %7} 7}
e Ao R Uehdal 37FR] 34 =& LED 227t
HgHoR MEY 4+ Y LEE Ak Ao
EPdth 1 5 Type ()9 %71 7P =452, Type (c)
o %7t b we Ao vergtt

Type (c)
[Fig. 6] Each elements of heat sink

[Table 7] Min & max temperature of heat sink bottom

Heat sink bottom |Temperature min.(C) Tc:;ze?g;re
3 sHMzAD :
' H o= I- Type (a) 58.942 60.574
LED ZA37F 7200% E<9F H2FF 79 transient Type (b) 49.144 50.418
thermal 34 < LED 167 A%}o] A, Hf 228 Type () 49.081 50.278

Table 60 UEHAITE Fig. 72 Type (2)9 2=EZE
bl Z1 02 LEDARN= LED Ate] F4l0 8 Z5
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[Fig. 9] Temperature distribution of heat sink
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