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Thermal Analysis and Evaluation of LED Bulb Considering Thermal Stability
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Fig.1 Structure of LED Bulb

Fig.2 Simplified Model & Grid generation of LED Bulb

Table 1 Material of Components

Material Component
FR-4 PCB, Base Heatsink 2, Socket
Aluminum Base PCB, Base Heatsink 1, Heatsink
Copper Heatpipe
Glass Glass Bulb
GaN LED
Table 2 Material Propertise
Thermal
Density Specific heat C ..
3 X onductivity
p(kg/m’) Cp(J/kg'K) K(W/m-K)
FR-4 1230 1260 0.35
Aluminum 2719 871 202.4
Copper 8978 381 387.6
Glass 2203 600 1.05
GaN 5910 371 40.6
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(a) 10min. later (b) 20min. later

(d) 40min. later

(c) 30min. later

Fig.3 Section Thermal Profile of LED Bulb (a) 10min. later
(b) 20min. later (c) 30min. later (d) 40min.later

Fig.4 Thermal profile (after 70min.)

Table 3 Temperature of LED & Heatsink(C)

Min.

Field 10 20 30 40 50 60 70

LED 50 57 61 64 65 66 66
Heatsink 37 43 47 49 51 51 51
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Fig.5 Prototype of proposed LED bulb
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(b) Temperature distribution of Heatsink
Fig.6 Temperature distribution along time (a) LED (b) Heatsink
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