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Abstract

We proposed 50W-LED modules of using Heat—pipe and Stack-fin and produced LED modules was
evaluated heat dissipation characteristics with comparison of the conventional die—casting type. It
verified the application of products by applying it to 150W-LED road luminaires through simulation.
The LED module was measures aimed design temperature of the Stack—fin and showed 26% upward
heat dissipation effect than a conventional die—casting type. The luminous efficacy of 150W-LED road
luminaires using this LED module reached over 112lmy/W, and the simulation results showed average
of horizontal luminance, overall luminance uniformity(Uop) and lane luminance uniformity(Up that is

suitable for five-lane road with the KS standards.
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(b) Optic Lens and Module Structure

Fig. 1. LED PCB and Lens
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Fig. 2. Thermal performance with Different wick
structures at different inclination angles(7]
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Fig. 3. Heat-sink Structure
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(b) The Heat-pipe and Stack-fin Type

Fig. 4. Heat dissipation comparative assessment
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Fig. 5. Measurement Result of LED Module
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Table 2. Measurement Result of LED Module
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Fig. 6. 150W road luminaires for applying
Heat-pipe and Stack-fin

Table 3. Condition of the Simulation
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Fig. 7. Measurement Result of Light Distribution
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Table 4. Result of the Simulation

i <212§3> Ao Az
124 1.23
o 2244 1.24
3= 1.00 314 1.25
Lavg(cd/m’) 4214 1.24
53+ 1.23
124 0.41
=3t 2244 0.44
T A = 0.40 32k 0.49
Uo(Limin/Lave) 474 0.44
52k 0.40
124 0.79
e 274 0.89
A = 0.60 32+ 0.85
Ui(Lmin/Lmax) 4214 0.85
53+ 0.68

4. 2 B

i =EdAE S|Ede] Z(Heatpipe) R 2~EH
o

ke LED E&5 Fefo] tolfad W zo} vl

Atk o] B o|HE Algdle] =M AlEY

As S AEAE 7Fs s dssisith

PCB % 22} 3s7l= A e dHje) B2
at7] fAsiA F71A o] Fas Wik op

o2

W
oL oe
2

ofN 3 ot i Ao lob 3@

of.
o

A
o,
o o
f
:oé
=
[
ol
oy
&
|
z.
&
=
o
N o
AT
Ly
et

o o
= oL

e
o

ry
g
) }.E 1
o
ol
il
N

fooye e
11y S VA (o}

o N tlo o

oft
Y
B == o>

b ]
g O
d
mloﬁé
3
i
ol o
m>~
g
(T
x
|
5

fo % ro

rom
ol
R
o
H
[
v
re
Lo
4|
ro
o
A
i1
o

~
=

o o
¢
o
N
)
|\
Q ol

#o] tho|zf2El W
ol 728 BRI mT) 26% Abakl WA Eur} et

Journal of KIIEE, Vol.29, No. 12, December 2015



on, JEAAS v dRE 5A4S UEhiE
W EA o] okl Zo 7 HriEe) wi FE
e 243 A3} S| Esfo] Lol Aein S HgE
QS AHE A5 T tol=g B o] 3
52 26%, FEEE 2Tm/W7t 6“*54‘”@

T5 AFete] wdEEE -i‘—x* Els éﬁr 1121m/W«l
719 FEEY 5 EEERA E wHI L
} -I—_]L7:l oﬂ ] YSLGPP_ Eﬂ-

References

(1) U. S. Department of Energy, “Multi-Year Program Plan”,
Solid-State Lighting Research and Development, April,
2014.

(2) S. B. Song, “LED Lighting Component Technology Trends
and Forecasts”, Proceeding of the KIEE, Vol 29, No. 2, pp
22-34, March. 2015.

(3] LEMWA33X75GX1000 LG Innotek LED data sheet.

(4 W. ). Jang, Y. S. Jeon, “FTE Applying to the S outdoor
luminaires”, Proceeding of the KIEE, Vol 24, No. 2, pp
42-46, March. 2010.

(5) B. J. Jung, S. W. Jang and Y. G. Roh, “Development of
Optical System for 50W LED Security Lamp” Journal of
the Korea Academia-Industrial cooperation Society, Vol.
13, No. 1 pp. 296-305, Jan. 2012.

(6) K. B. Kim and Y. Kim, “Analysis of Heat Transport
Limitations of the Heat Pipe for Structural Characteristics
of Sintered Metal Wick”, KSAS, Vol 33, No. 9, pp
97-103, Sep. 2005.

(7) C. K. Loh, E. Harris and D. J. Chou, “Comparative Study
of Heat Pipes Performances in Different Orientations”,
proceedings of the 21th IEEE SEMI-THERM Symposium, pp
191-195, March, 2005.

(8) K. S. Kim, “Study on the development of module type
LED street light for the optimization of heat dissipation
and light”, PhD. dissertation, Univ. Seoul Venture, Korea,
2012.

(9) A. Messac, R. S. Birthwright, T. Harren-Lewis, and S.
Rangavajhala, “Optimizing Thermoelectric Cascades to
Increase The Efficiency of Thermoelectric Windows”, 49th
AAA/ASME/ASCE  Structures, Structural Dynamics and
Material Conference, April, 2008.

(10) KS 7658, LED Luminaires for Road and Street Lighting,
2014.

(11 Relux Professional 2007 Manual.

Z7 - A7 A3 =2 A A299 Al12%, 201549 129

O MAHA N

FTAT| (5 )

200563 A&ty estn A7) E sty
9. 20084 éookrﬂiﬁ et =4
(AAD. dA sddgga d7]Eshy 9L
A, 1982~2012  SFFEAFHFAL
Rz 20129~ (A x| AL

oA (#E3)
2002 FEdistw ArjEeta 4.
2009+ - ofetul hekel ke skt
ZHAAD. dA AW d7]e s
HpAL L 2002~20151 S AT
ARty g3gze g3

AL 1 g

20156 ~A A (F)EA AT

SV (RE®R)
19879 MEdistal drleshat &9
1989 M&distal diskel A 7]s st
QA 19929 Medistal Biskel
A71e st 4. a4 s st

A7) ZEE W

E



