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5 watt LEDs-hased searchlight modules were

optimized with varving LED bar'shape, materials, and ambient temperature. The LED junction temperature

was estimated by using Computational Fluid Dynamics simulation,
were found as follows: LED bar' shape: L=80 mm, W=4 mm, =10 mm, copper

temperature of 11667,

ambient temperature of 50T,

The optimal heat dissipation conditions

material, LED junction

total mass of 181 g, and shadowing area of 320

mm°. The difference between the junction temperatures of our fabricated and simulated LEDs-based

searchlight modules 1s about 3T,

which confirms the validity of our thermal simulation results.
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Fig. 1. LED module structure for searchlight.
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Fig. 2. Schematic of LED module. (a)
side view.

front view, (h)
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Table 1. Geometric parameters of LED modules.
Tvpe  Model L w L HO I 811
mm!  tmm! (mm) (mm!) (mm!) (mm)
#1 40 4 > 40 40 44
g2 40 4 10 45 40 44
5 P 3 40 4 15 a0 40 44
B4 40 8 5 40 40 44
5 40 8 10 45 40 44
#6 40 8 15 30 40 R
g7 50 A D 40 40 44
8 =0 4 10 45 40 44
B =40 80 4 15 o0 40 44
£ 10 =0 8 o 40 40 44
z 11 30 = 10 45 40 44
712 50 s 15 50 40 e
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Table 2. Thermal simulation parameters of searchlight

module.
Layer Material (—((E?E:m;\];\
Housing Aluminum 167
" Aluminum 167
Support Bar .
upport Bar Cogoit 327
PCB Aluminum 5052 178
Substrate Sapphire 10
Epi laver GaN 30
Epoxy Epoxy 0.8

2.4 LED g 2k §F

LEDS ¥ 2%+ JEDEC (EIA/JESD51-1)9]
Aol ANE e Ahst 2mEshe] AueAel

Hl @44 (K-factor)& ol &dte] @7z F4E
sk [10]. ¥ A gelA+= Mentor GraphicsAkel
T3sterE o] &alo] F=w x| w2 LEDS #H3 =
EE ZAHstdr)

3. 43 « 1@
3.1 A U THEY uE AW 5N

1)) 33 #o] wrdule] &4 (#1~12)9 ulet 2
S R Fi 2 E A Esle] AlEHo)dstt L
& '3(;1}%_: A tyvpe (#1-6)¢] LED A% &&=, HA
LR 86 el A 90C ol 19 3(b)= B types]

:ﬁﬁ-»]210141_ FHA LR £12 FElofA] 89T o]},

Vol. 27, No. 9, pp. 594-599, September 2014: A R. Lee et al.
140 —
(a) 1 = A type (Aluminum)
130+ " 25T e Atype (Cooper)
T O e e e
g 120'_ N\ Input power 5 W
ol Mo Aembient : 25 C
8 110 Sxcg
§ . |
5 100- . = TS
g
L ]
5 901 e
80 L] L} T T T T
#1 #2 #3  #4 #5 #6
Model
140
(b) | A B = 1 |
1 : type (Aluminum)
1304 125 © v B type (Cooper)
g _________________________________________
g 120 Input power 5 W
® Aembient: 25 T
8 110
E ) A
]
‘5 1004 v N
k3] 1 A &
A
5 90 e *
P . v
’30 L] L] T T T T
" #8 #9 #10 #1171 #12
Model
Fig. 3. The junction temperature for different model &
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Fig. 4. Simulation results of thermal distnbution. (a) A

=1

tvpe =1, (b) B tvpe #
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