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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.

Luminance Life
efficiency CRI times
[lm/W] [h]

LED (only chip) 100 80 50,000

Metal-halide lamp 90 90 15,000

Fluorscent lamp 70 7 8,,000
C {t=ill t

ompact-fluorscen 70 70 6000

lamp
Halogen lamp 20 90 3,000
Incandescent lamp 12 99 1,000

Fig. 1. Floodlighting fixture. (a) incandescent lamp,
(b) halogen lamp.
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Fig. 3. Schematic diagram of LED driving circuit.
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Table 2. Specification of a LED package.

Fig. 2. Principle of a solid angle.
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Table 4. Dimension of the

pin for heat sink.
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55.8°C
20.90

SFLIR

41.1°¢
20.90

Height Pin thickness Pin pitch

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

TR

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.
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Table 5. Specification of the KS V 8427 marine floodlight. .o
6

Subsection Requirement -50 50
N 200 W~250 W 460 cd ~4 J v
R 300 W 17,000 cd - N S W
mtens:ty 500 W 38,000 cd -10 0 10
(at 09 kW 60,000 cd
Beam angle 200 W ~250 W 65° Fig. 10. Luminous distribution. (a) conventional, (b) LED.
(at 1/10 of luminous
intensity) Etc. 17°
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