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A Study on the Design of a High Power LED Searchlight

by Se—Jin, Kim

Department of Electrical & Electronics Engineering
The Graduate School of Korea Maritime and Ocean University

Busan, Republic of Korea

Abstract

This thesis dealt with the design of a high power LED searchlight
to replace a conventional searchlight with 1 kW halogen lamps. The
design specification follows KDS 6230-1046-1 and KS V 8469. An
LED package and a lens with the beam angle of 6° were used to meet
the center luminous intensity of 800,000 cd specified in KS V standard.

Heat sink was selected by a simulation because the optical power
and the life span of LED changes depending on the heat amount. The
heat dissipation of a prototype LED searchlight improved the durability
as it is made with air cooling type using natural convection instead of
using the fan or heat-pipe.

As a result of the test, the power consumption of a prototype LED
searchlight (150W) was saved by 85% compared to the halogen lamp

searchlight (1kW). The center luminous intensity was 945,000 cd,



satisfying KS V 8469 and the luminous efficacy was improved by 4.7
times compared to that of conventional searchlights.

Also, the beam angle, the color temperature, and the color rendering
were measured 5.4°, 5500K, and 70, respectively. The surface
temperature of a prototype LED searchlight (below 60C) and the
surrounding temperature of the SMPS (below 507C) satisfied KS C
[EC 60092-306.
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Fig. 2.2 Searchlight of xenon lamp
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Table 2.3 Specification of searchlight
3 = AT 7 &
500 W 25 x 10°cd
1 kW 8.0 x 10%cd
HAdl THE= (KDS 5.0 x 10°cd)
0° A1 4) .
1k =+ 2kW 1.8 x 10°cd
3kW 4.0 x 10°cd
H3AS IP56
B} m 3|7} T ()2 45° o]/, UM ZE 30° o] %
A8 7% 29 180° o]
x 24 xS Al
Table 2.4 Performance comparison of searchlight
g = g=7 W=z Ale A=
Byl ! 1 kW 1 kW
HAY TAY=
N 10 x 10°cd 50 x 10°cd
0° #14)
Fas 30 Im/W 35 Im/W
B3 IP56
A 90
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I 25 HWF =4 A
Table 25 Measurement distance of illumination

8 2 7 2 [m]
20 10 °]%4
309 15 °]%
408 2 603 20 ©]%
X% 508 70 ©] %

upeba] 2 =9 AA A LED B% 52 KS V 84699 308l WAIE
Ao FARE 2 RENT, B D HILS wEselo} s, FrHHO
2 KS C IEC 61000-3-2¢) wzsh & A9 %% §4&, 1944

o] F7lA o FalEojop G}
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Fig. 3.1 Types of reflector

Fig. 3.2 Types of lens
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¥ 31 LED #71A AR
Table 3.1 Specification of LED package

FE \& i
o o) 1y B i [Im] [V] A
K CRI °
= (CRD @ 1A(1.5A) .
XLAMP
5,000 70 338(458) | 3.05(3.10) | 115 (FWHM)
XP-G2

AAE LED #71A= AMex 500K o4, oA

ox,
-
=
of
I
N
a
0l¢)

Im(1,500 mA)el™ A3z FWHMY o 115°9 545 zteth

FWHM(Full width at half maximum)o]l&t w32z} ZA|7|=o 2 =AW
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Fig. 3.4 Structure of the LED package
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Ade skl S8 dAadls & 329 2ol A % Ar]E dAslen,

3.
F 337 o] 2EWE dolry] 9ste] AR o ArE AT

x 32 WEde AA 89
Table 3.2 Design factors of the heat sink

A 8 AAEE [W/m-k] <LX] fw[“:mé g
dFnlF 43 100 323.0 x 323.0 x 3.0

- v 100 210.0 x 210.0 x 45.0

PCB 105 305.0 x 305.0 x 25
LED (Solder) 65 3.3 x 1.3 x 0.18

o 7l = 25CoH Ay diFATE 5W/me =z HAs A
ol o5 WdFe] #y Friet TE WA o3 wdwH, u
oA LA A T R A WEHolok vk HA o I
As AAE 7] Yl & 33 o] WdHe E=ol: T
i A 9 A E tE2A AAste REREE IS Ee AE
ol g Fasty] feire A el ik ol of gt} Geome

~tryE Este] WER 2l 13 28 A § AlEdeld AnE 19

e

x 3.3 WEee a7
Table 3.3 Size of the heat sink

A =7 = °] [mm] % 57 [mml] % 7H4 [mml]
2d ] 45 5 15
2d 2 45 3 10
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Fig. 3.10 Design of model 1
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Fig. 3.11 Design of model 2
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Fig. 3.12 Simulation of model 1
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Fig. 3.13 Simulation of model 2
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Fig. 3.16 Photograph of the prototype LED searchlight

_27_



Bk 9 £

A 4%

—~
o

717~ (KOLAS)ell

|
=

o

—_
fite)

3

=
=

4.1 A7 4

B

=]
=]

=
1481 W=

o

=[N
= =

q

fY

],

3

=

A%k 2199 Vacst A7 707 mAo] v

1,400 mA=Z A= UTE v %

=

I

41 LED ©x59 #7134
Table 4.1 Electrical characteristics of the LED searchlight

19 96.7 Vpe ¢ A

S
fA

Kol
T
)

It

Th %
B S
mr
1o —
— W m
!
Z| s
S .
wo| -
N = -
o0 <
ol
E|
| R
T -
K =
ol
ol
mo
ot

_28_




70
W
i
Tor

ﬂo

S ek
< 7HHoH,

71l A AL

=
€]

SECER:

FH] 24

AW Xy 29
Pz

=

skl r, 6, ¢

S

ol o

KS V 8469} KDS 6230-1046-1¢] HA| ¥ 3
Xy, z=

s

2= \=]
A B

wK

atlom, oo

S

g

A
=

10°=

.

R

243142 0= 50, ¢

°

AA A7}y 7hs

1t

2

-

o
file)

Photodetector
il

Baffle
16.5m

|
;

_29_

object

[
\ Measurement

Goniometer




(b) AF X

Fig. 4.1 Goniophotometer system
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Fig. 4.2 Nlumination distribution of searchlights
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