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Abstract: This paper dealt with the development of a LED floodlight for naval vessels to replace the
conventional floodlight using an incandescent and a halogen lamp. We found a technical solution for

current problems of conventional lights and also improved optical characteristics by developing a LED
floodlight which has a typical long-lived light source with high efficiency. To satisfy the requirements
specified in Korea Standard Vessels (KS V), the optical structure was designed with selected LED package

and lens. A LED module was composed of 10 LEDs in series for stable luminous output, and an
aluminium heat sink was adopted for effective heat-radiation design. The LED floodlight was fabricated as

a module type so that it can easily replace the conventional light source. The power consumption of the
prototype floodlight was only a tenth of a conventional one with the same optical performance. Also, a
test showed the floodlight satisfied the electrical, optical and environmental requirements of the standards.
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Table 1. Comparison of light sources.

Lgnﬁnance Life
efficiency ~ CRI  times

[lm/W] [h]
LED (only chip) 100 80 50000
Metal—hahde lamp 90 90 15,000
Fluorscent lamp 70 7 8,000
Combs e 70 0 6000

lamp

Halogen lamp 20 90 3000
Incandescent lamp 12 99 1,000

(b) ¢

-

o=

¥

\

B

Fig. 1. Floodlighting fixture. (a) incandescent lamp,
(b) halogen lamp.
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Fig. 2. Principle of a solid angle.

Table 2. Specification of a LED package.
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Fig. 3. Schematic diagram of LED driving circuit.
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Table 3. Specification of components.

Thermal Di -
Material conduchvity mxmdthxﬂnckness)
[W/mK] [mm]

Heat sink 100 210 x 120 = 45
PCB 105 170 = 120 * 2
LED A

(Solder) 58 3.20 x 1.30 = 0.075
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Table 4. Dimension of the pin for heat sink.

Height Pin thickness Pin pitch

[mm] [mm] [mm]
Model 1 45 5.0 12
Model 2 45 2.5 75

Fig. 4. Simulation results. (a) model 1, (b) model 2.
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Fig. 5. Thermal distribution of LED package depending on
array. [a) centralized type, (b) dispersal type.

Fig. 6. Photograph of the thermal test equipment.
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Fig. 7. Thermal test results.

ANzt A3 F PCB $4 &£&&
63% 558 <! *1}'_. E-t‘%‘—%l 735 41.1“(1;; ag
o] W& 14.7C7F 4
YUY BH "é-cr-%

WA o eN K .'éliﬂ-&l?.l ti:.‘*—": fl'ﬂd"‘L
- 48 LED 39y
& A8 ’ﬂ”‘]?ﬂ'ﬂ‘: 24L& K =Sl €44
(thermo-coupler)®} 2% 7]% 7 (hybrid recorder)&

4|

e
oﬁ'— °{N rok



A7) M2 A 583 =5

Fig. 8. A prototvpe LED floodlight.
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Table 5. Specification of the KS V 8427 marine floodlight.

Subsection Requirement
e 200 W ~250 W 460 cd
S 300 W 17,000 ed
ATEAEY 500 W 38,000 cd
kag:a% 1 kW 60,000 cd

Beam angle 200 W~250 W 65°

(at 1/10 of luminous

intensity) Etc. 17°

Angle of up 30° over,
Angle of down 45° over,
Angle of each right and left 150° over

IP 56

Angle of tip &
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IP code
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Fig. 9. Lay-out of a goniophotometer system.
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Fig. 10. Luminous distribution. (a) conventional, (b) LED.
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Table 6. Comparison of electrical and optical performance.

Test item Standard  Conventional LED
Power [W] - 497 41
(at 0"}- [cd] & 38,000 8,000 36,000
Beam angle [°] 17 30 16
CCT [K] 2,857 4171
CRI - 9% 82
PF - 0.99 0.97
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Fig. 11. Photograph of IP test equipment. (a) watering, (b)
dusting.
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