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(Optical lllumination System Design for LED Masthead Navigation Light)
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Abstract

This paper dealt with the LED optical illumination system design for the Masthead navigation light
to replace halogen lamps. We made Fresnel lens satisfy luminous intensity distribution of “Convention
on the International Regulation for Preventing Collisions at Sea(COLREG)”. The optical system is
designed by classifying three parts: light source, lens, and cut off plate. The source of light has been
made to have the uniform horizontal and vertical light distribution by placing 6 LEDs at intervals of
M° and as the cylindrical Fresnel lens, the lens has been designed to achieve the uniform horizontal
and vertical light distribution in the range of plain light. Finally, the cover has been designed to block
the light from the outside of plain light and ultimately met the standards for light distribution of
navigation lights. In addition, the validity of design has been verified with manufacturing a trial

product.
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Table 1. Regulations of Masthead light of Colors,
Required Radiation Sector and Visible

Range
Required Visibility Minimum luminous
Color radiation sector of light Intensity
(deg) (miles) (cd)
White | 225(-1125~+1125) 6 118~257
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Table 2. Regulations of Luminous intensity of
Masthead light

Angle . Lurr%inous
intensity (cd)
Cut off -1175 < 0.1#avg
sector -1125 > 59
horizontal | "2 | 075 ~ +1075 =
sector (Tnax/Tin < 1.5)
Cut off +1125 > 59
sector +1175 < 0.14avg
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Luminous
Angle ) .
intensity (cd)
Cut off
o 75 > 708
sector
Vertical Regular S > 118
ertica -5 ~
sector ? (Tna/Tnin < 1.5)
Cut off
o +75 > 708
sector
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Fig. 2. Simulation of LED placement and
distribution (a) Placement of LEDs,
(d) Intensity distribution
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Fig. 3. Design of the converged fresnel lens
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Table 3. The cross—sectional dimension of the
Fresnel lens
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pitch(mm) | slop(deg) | dreft(mm) | depth(mm)
facetl 5.07 26.8 0.12 25
facet? 3.96 334 0.17 25
facet3 3.37 38.3 0.20 25
facet4 2.76 420 0.24 25
facetd 2.58 450 0.26 25
facet6 2.58 475 0.29 25
facet7 243 497 0.31 25
facet8 2.32 515 0.33 25
facet9 2.22 53.2 0.35 2.5
facet10 2.13 549 0.37 25
facetll 2.08 56.1 0.40 25
facetl?2 2.01 574 041 25
facetl3 1.96 585 0.43 25
facet14 1.92 59.5 0.45 25
facetl5 1.89 60.4 0.47 25
facetl6 1.8 61.3 0.48 25
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Fig. 5. Final injection of the lens
(a) Side view, (b) Top view
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light (a) Horizontal luminous intensity,
(b) Vertical luminous intensity



LED #¢& o] &3t nfrE

oot

[¢)

E 4 Masthead light & Zn}
Table 4. Measurement result of masthead light

Fof o 2wgstA A
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Sector Angle
data (cd) (cd)
Horizontal
Cut off -1175 0.1 3.3
sector -1125 87.6 92.1
Max:158.1 Max:172.9
Regular ~ | Min:140.2 Min:133.0
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Lavai148.1 Lavei146.5
Cut off +1125 816 84.3
sector +1175 0.1 5.3
Vertical
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sector Min:139.0 Min:129.7
Cutoft | 75 1176 %7
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