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Abstract: In this paper, we designed and fabricated LED navigation lights which can replace the existing
ones immediately and overcome disadvantages due to use of conventional lamps. To decide the best
arrangement and position of a LED module, optical systems of existing navigation lights were analyzed
and refracted routes of rays were simulated. The electrical and optical characteristics of the fabricated
LED navigation lights were measured and analyzed with a goniophotometer. To calculate ranges of
visibility, the vertical and horizontal luminous intensity distributions were evaluated in accordance with
the COLREGs (convention on the international regulation for preventing collisions at Sea). From the
results, the proposed LED navigation lights showed suitable characteristics for marine environment with
the power consumption reduced by 90% and the maximum luminous intensity increased by 20% compared
to the existing navigation lights.
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Fig. 1. Refraction of light in a horizontal arrangement of
LED. (a) hexagonal arrangement (125 mm), (b) octagonal

arrangement (32.5 mm).
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Table 1. Characteristics of the heat sink.

Unit Before proc.  After proc.  Note
Surface area 1063 em’” 17 em”  146%
Mass 1482 g 1034 g 130%

Fig. 2. Simulation results. (a) belore processing, (b)
after processing.
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Fig. 3. Circuit of the constant current driver. (a) circuit
diagram, (b) photograph.
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Fig. 5. Current waveform of the LED module.
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Fig. 6. Photographs of the LED module.
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distribution.
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Table 2. Luminous intensity distribution of the prototype
masthead light.

Normal range Cut-off

Dil’. o o
-1075 ~ 1075° 5 S

(Outside) (Inside)
Hor. 184.7 cd 23 cd 745~1566 cd
Normal range Cut-off
Dir' o 5 s 7.50
©5~8 (Outside)
Ver. 1544 cd 90.2 cd
Table 3. Luminous intensity distribution of the
prototype stern light.
Normal range Cut-off
-625 ~ 625° 5 57
2.5~ 2. (Outside) (Inside)
Hor. 469 cd 2.8 cd 94~36.7 cd
Normal range Cut-off
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5~5 (Outside)
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Table 4. Luminous intensity distribution of the prototype
starboard light.

Normal range Cut-off
Dir. o5 ~ 51.95° 3° 5°
BLB ~ 515" (Outside) (Inside)
Hor. 437 cd 1.8 cd 25.3~40.0 cd
Normal range Cut-off
Dir. 3 5~ 75°
= =9 (Outside)
Ver. 40.1 cd 227 cd

Table 5. Luminous intensity distribution of the prototype
port light.
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5125 ~ 512" (Oytside) (Inside)
Hor. 382 cd 15 cd 259~335 cd
Normal range Cut-off
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Table 6. Luminous intensity distribution of the prototype
towing light.

Normal range Cut-off
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Fig. 8. Thermal characteristics of the navigation light.

Fig. 9. Thermal distribution images. (a) case, (b) LED
module.

g 9 @ UEEAS
7} 2} (i50/FLIR) &
AS A HdEEE

wFa7] flste] A
g |83 AAFF LED ¥3E
SA Aotk ad At 2o

e 57T % % AZE Salo BAYHZ By

i
]

Ry 4Rd =7 deHe JdE FES
£02d HPoR ALY 2k sl U dFL
& Ao #odr 19 9(b)e LED EE9 &%
¥+ LED #71A9 JF=H lem 50T ez
WA gAur JE AAY &EFE 20~30CE &
A5t FEE Fdo] o]FoA L YL HAY +
At

ﬂLl

r =

4. 4 B

= ErdAE fAdT £ 2 A4E
o2 Agdts V1€ FalEe 9GS dst o &
HAE + = &S LED FalsE 44 9 A
3tait. E%C'I E1 ARZ A A WA F
DE Tl &7 Astd 7|

24




A Az A 5w o8 =R, #2530 A9E pp. 743-749, 20128 9U:

sla| 5o #eHAE BAsn ol Fsle LED &5
o HA wxE ZAAsch AAF LED #3F2
A71A, Btz EAL A A7 ded 22 2
& A9

1. AA} daj5e #stA= 238A=7E 66 mmel
zyd A=z FAH glen W=E T 9
o] #4428 molg Ax LED #9L 7|49 F
Ao $1xdFE2 FHBo] felst22 LED #7[AE
ANz 24 Bo vz & ofdtd,

2. LED #7]14& AAste FAld wE7+ 9%
3= gFuF FE Aar 3 e Zo|7} 127
% é%#ﬁ 7159 ddg2 AZEHJR FAS
%Eiﬂrﬂ AR = dEE YHE 7
o WAl E +HE FAHs A
7bE Aol we) Wd FHAHS

& 30% F2srh
3. COREGs®] ##4el wa} A A2 LED #3529
A714, Bty §E4& EM@ 244 +3 ‘;é 45
FE54HL B4 ﬁ”—‘.% 55 uEslgon, 359 73
S HE FYEEEIL 1 cdi 71: 3&611?; tju] oF
20% FdE Ao Mwiﬂ% A% ol’¢ #AHAU.

4. LED ¥ 2do g & 54L #4357
915t 2% dad % dshd st E ol &3k A
ZA dRxE ZA3AY. 9] 25 33CAA
Z3sgon IE AA9 LxE 20~0TCTE A3
sk,

olg} o] ¥ =82 IAH F
AAE7] g o2 HAAHQ
Aok FYel dsiFe AU
Ao %A, sjFEoke] LED 4
A 92 AAY g 74 Ao

o

L
o)

=]
L=
o
o
o
fd
i,
ol r

o] LED &35

1 }% AR 3
A F

i), 23 5

7] o 3+

= A\

TAE

7€

294 ¥ 749

#ZAare =2

B aTE AZAY 2 AREANIAFL of
g ITATAEH {429 A (NIPA-2012-H0301-12-
2009)3 20104 9 - FHAFARAGS AFARE
Fa59e.

REFERENCES

[11 F.. T. S. Yu and I. C. Khoo, Principles of Optical
Engineering (John Wiley & Sons, New York, 1990)

[2] HO S. Cho and M. S. Manufacture and Hlumination
simulation o Fresnel Lenses for Marine Signal
Lanterns, p. 7-14, Hannam University, Daejeon (2005).

[3] H. J. Pvo, M. S. Lens Design of the Marine Lantern
Using Light-Emitting Diodes Array, p. 27-36, Pukyong
National University, Busan (2009).

[4] K. H Shin, M. S. The Design o Secondary Optics for
Power LEDs SpotLight, p. 4-11, Chonnam National
University, Gwangju (2005).

[5] X. Luo, W. Xiong, T. Cheng, and S. Liu, Electronic
Components and Technology Conference, ECTC 2009.
59th, (ECTC, 2009) p. 854-859.

[6] J. H Yu, W. Oepts, and H. Konijn, Semiconductor
Thermal Measurement and Management Symposium
Twenty-Fourth Annual IEEE, (IEEE, 2008) p. 63-67.

[71 Y. W, Kim, S. M. Park, M. S. Kim, J. P. Kim, J. B.
Kim, S. B. Song, and Y. S. Lim, Electronic Components
and Technology Conference, 59th, (ECTC, 2009) p.
1953-1960.

[8] S. B. Song, Ph. D. Development of LED Bulb for Down
Light Considering Thermal Property and Operating
Circuits, p. 30-48, Chonnam National University, Gwangju
(2006).



