Journal of the Korean Institute of Illuminating and Electrical Installation Engineers (2015) 29(11) : 1~5 =

http://dx.doi.org/10.5207/JIEIE.2015.29.11.001 ISSN 1229-4691(Print) ISSN 2287-5034(Online)

MO

HUtAL AIXE O|§Tt LED TF7] YA &
(A Optical System Design of LED Marine Lanterns Based on a TIR Collimator Lens)

11Fs" . olg&™
(Dong Hyun Go - Yoon Chul Lee)

Abstract

In this paper, we propose the optical system design for a medium sized LED marine lanterns which
simplifies the multi-layer structure into a single structure. In order to satisfy the target fixed
intensity(35,000cd) and vertical divergence(-2.5°~-4.0°, +25°~+4.0°), we use the total internal
reflection collimator lens. And a Monte Carlo simulation has been utilized to optimize a condition of a
LED package, TIR lens and outside lens. The computer simulation results indicated that this LED
marine lanterns can produce of a fixed intensity(35,382cd) and vertical divergence(-3.1°~+25°). Using
the this optical system, we achieve the target value of LED lanterns.
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Fig. 1. Schematic diagram of a TIR lens
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Table 2. Target specifications of LED marine

lanterns
A7t g5 e IR
R cd 35,000
-25~-40
2= Z] g—}‘\_ﬂ— o
T K 125~ +4.0

Table 3. Optical system design process
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Fig. 3. Candela distribution of LED PKG
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Fig. 4. Non-sequential ray tracing of TIR lens
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Fig. 5. Non-sequential ray tracing of optic system

Table 4. The results of simulation

Fixed intensity | Vertical Divergence

TIR Lens 9,208 cd =1.2°~+6.9°

Outside Lens 16,877 cd -5.0°~+5.3°
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Fig. 6. PKG and TIR Lens Array

Table 5. The final simulation results of LED
marine lanterns
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Fig. 7. Intensity distribution of LED flashing
marine lanterns
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