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(Investigation of the Thermal Characteristics of LED Bulb Utilizing Simulation of
Finite Volume Method (FVM))
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Abstract

Heat dissipation of the high power LED is a critical issue. To estimate the junction temperature of
the LED chip is most important in characterizing the heat dissipation, but it is impossible to directly
measure it. In this study, surface temperatures of the 12.8W LED bulb was measured for 5 points
using a data logger and compared with the simulated results using a thermal simulator based on FVM
(finite volume method) to secure a reliability of the simulation. Effects of some factors such as lens,

emissivity and air inlet were investigated using simulation works and then the results were analysed.

Key Words : High Power LED, LED Bulb, Junction Temperature, Simulation, Surface Temperature

1. M E

LED(Light Emitting Diode)+= &< 9] 7|£9]
B, NAAT, GEAAT 5 ZHATES A
tiAlska vk LEDS] w3882 LED?] &2
of T oEEE 7HAH, EE Ao %7t &

’

M kT O op

« FAA AL YA 2 S o] gt}
N AL

s BAAA B A D SEaL T A ] 2B v o] 353}
e

* Main author : Master of Engineering Candidate,
department of display engineering, Hoseo
university

*x Corresponding author : Professor, department of
display engineering, Hoseo university

Tel : 041-540-5923, Fax : 041-540-5929

E-mail : chmoon@hoseo.edu

HeEdak 20149 149 17¢

1A AR £ 2014 19 229, 2304041 © 2014 39 149

AALE R 2014 8Y 199

z9 - A7]Adnske] =g A28 A10%, 2014 10¥
Copyright (© 2014 KIIEE All right's reserved

W Qom=[]], HFEES 1 =o|al LED F
25(H 433)E pn AALE)E WA FAlEE A
o] 7]&H olqpolth AH A& o R2 FHI| WE
AlZ1A] Bgobd LEDS] 7S 7HAAIZ Wk oy
2} WE 9o o)F T kel FA o] WAlsln g
[2] durd o= 125Ce WE Ax= #Eska Ak
[3]. LED ®MX(LED #j7|#|& AR&-gF Z=rg Al el A
o] 7124 W wAYUSS FHolA daE dol
MCPCB -2 Alghe] sj7|#| & o)F3}a, F-24 3=
dAct dHS Foke] oFE WEHE JeR
o gtk olof #EE AFELS they} o] gokel
4= ek

F ] Al AE 3 Abo] =l whE IAE A7
W3} ATE H|ESke] 3] PRt A, A T &
Aglsliz e A7 o] g4l

712 &) AR HH s vl A5 &



AW (FVM) S AlE e o]

gHog Tgla Ar|Hes Adshy] f1g Al
TIM (thermal interface material)< 7H413}7] €13
7|9 &1 o] ~Ed ©AUY L FEE
Fole 59 A7t FHte wol
AHLL &3 371 F2E HA S sk

AEEE

PCBAA =02 AMEH = Cudl FAE Y50l F
o] 258 HU 25%7HA] AN F At A4
stel6], LED #71%1¢] 3 2+ 1448 S7HA71a 713
o] A7)E st 4 AFS AaAATE ATE

|

l

A5 wwso} Qe
JolAle] WA ATRE FE o] ZF 0§
A v Faels] 167 el e
A olgale] AAFS i T} U]
(9], SRS T2 wE WA 54 Ao

i o= T

AT} Sol LA tH10l.

i

T

2 g 1T K

o Qoo
I

£ o e o
off
- 0

o

A

T ot
T o B
&% o rl

z flo
[t
o>
W

O
1w K

I e

oo Kiomy
2
X
lo
e
1o

—
g o
)
T

N~ )
Lo o

=2,

g
=
s

-

Irox
2

=
o

={
& ofN of
Sy
Y
2
‘0,

A
o
2T
Olo
ue
il
(o]
o — o
e ok
o W (o
o2
XMooz 19 oo oo o2 ¥0 L

o
(i
=2
o
g

rl

o

)
» %
1o
[

-3

o
o 1t

T
o

a2
i)
tlo

£
5|\
ol
‘F

i
ol
{l1%4
M
1%

o
i
fo T
>,
e
)
o
L
ftlo

>~
=

0

>~
rlo
ol

[nt
=
)

Y ot w
X0,

2
5\
ol
ol
rir

T Ho &
LY
o)
I
X
2
e
g M

o2t
2

rr
1%
(B

2

5|\
ot
9 ol o [‘_.>L

e
BN
Y
tjo
S
o
ol
B
ox 1
o,

o,

fr 2 rfo o O ot @ N v oo o ff
Sl
2
o
b
=

e
r2
o
=2
o
rlr
o Ho
ot

2

B (FVM; finite volume
AlEY ol ZE el

o
o
ofo
me 2

° :
&
=

@]
[oN

[t
o,
=
3

ANSYS A}e] ICEPAK V130 Z&135 AL-g-a}o]
LED HHo|Mo] AHLEE o3l o5 LH57]
gk i 55 AAlstaar sHaivh wEF 2 AT
A 2360032 AEF o] 7FsskH, FAll
Eo 25E AT F dE AdS 25 el g
ole] ZADT 9WRV)E ol&ste] LED HEo] %W
Y5 A3, olE AlEw o)A Axe} v

=l

= O

0]
- 1

2 A= a9 1o yEeRH bk} o] COB(Chip
On Board) T+%& 7FA]+= LED HEE t)4 o2 3153
o} HE ZF LED #7]X]:= GaN Al %4 LED #
Ag FAIE o]-&3ste] 7] w4l Al =9
Adstlom Azt HEE 93l 34 A9 A
FER A Cu =2 Aks)h W] o) 4]
A flstd Algk Alde] S92 LED 3
=R e FERE AFSETE 714
MCPCB (Metal Core Printed Circuit
sHi-o] | EAY =S}

to ¥

.
il

ot

A

o 2 i
N

A]

2

SELIS
Board) 719 M3kl ol
ke ez Ao

=

=

Encapsulation " i i
P! ™ Chip Wire Bonding -

/ Electrode

| &

Electrode Layer

~

Dielectric Layer

Dielectric Layer

Al Layer

Heat Sink

UUIIUIUTE

O3l 1. LED HEo| T 2
Fig. 1. Schematic drawing of the LED bulb
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Fig. 2. Simulation modeling of the LED Bulb
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Table 1. General specification of the LED bulb
(o= 21 wlh
ok A%mm) | S
LED # GaN 1.2x0.7x0.28(T) 130
BAA | Si+dEA) 4x4x0.7(T) 0.17
TIM AgollZA] | 1.2x0.7x0.01(T) 25
&9 |Au-Sn-Cu| 5x5x0.02(T) 60
Al et = LTCC 5x5x0.7(T) 4.0
M‘:S:P;EB LTCC 5x5%0.7(T) 1.0
A= Al ®52x0.03(T) 235
IESEIA=s Cu @52x1.0(T) 386
i Prepreg | ®52x0.035(T) 2.0
MEPEB | Al | a52x0085(T) | 235
0]
SIEANA Al D60x60.2(T) 235
= PMMA d60x30(T) 0.2
27 PBT ®36(X§2§%<6H 1.0
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Fig. 3. Cabinet condition for the simulation work
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Fig. 4. Data logger measuring points of the LED
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Fig. 5. Comparison of the data logger
measurement and simulation results
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