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Abstract: Traditional halogen light sources are being gradually replaced by LED for airfield navigation
lights. The runway guard lights are important navigation lights to prevent the aircraflt from invading
the runway. The study of the ring and square LED array center illumination and luminous angle is pro-
posed aiming at its requirements of the luminous characteristics. Firstly, the calculation method of
center illumination and luminous angle of single LED light source at target plane is given. Secondly,

the above two arrays are constructed in the premise of satisfying the uniform arrangement. The center
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illumination, the luminous angle and the spot radius of two arrays at different target distances are re-

searched by Matlab, and the least square method is used to simulate the power function curve. Final-

ly, the tracing simulation is performed through the software TracePro. The results show that with the

increase of the target distance, the center illumination of the two arrays gradually decreases, the spot

radius and the luminous angle of both gradually increase. When the target distance is less than 8 m,

the luminous characteristics of the two arrays are different. The center illumination of ring array is

slightly larger, and the luminous angle of square array is slightly larger. The luminous characteristics

of the two arrays are gradually tending to consistency with the increase of the target distance. Taking

the 4C class airport as an example, it is calculated that the above two arrays are applicable to A-type

guard lights and square array is suitable for B-type guard lights.

Key words: optical design; LED array; center illumination; spot radius; luminous angle
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Fig.1 Schematic diagram of circular array
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Tab.1 Spot radius R, the luminous angle a« and the

center illumination E, of circular array

h/m E,/1x R/m a/ (%)
1 561.97 0.353 2 17.41
2 291.14 0.544 8 19.55
3 153.61 0.757 7 21.05
4 92.83 0.976 4 21.96
5 61.71 1.196 5 22.54
6 43.66 1.435 4 23.26
7 32.13 1.677 7 23.84
8 24.20 1.913 6 24.18
9 18.41 2.164 7 24.63
10 14.95 2.403 0 24.85
11 12.38 2.629 9 24.91
12 10.42 2.878 4 25.16
13 8.89 3.104 2 25.18
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Fig.4 Luminous angle curve varying with A
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Fig.5 Rate of curve change of circular array
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Fig.7 Schematic diagram of square array
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Tab.2  Spot radius R, the luminous angle a and the

center illumination E, of square array

h/m E,/Ix R/m a/ ()
1 532.22 0.365 8 18.82
2 264.42 0.563 2 20.58
3 134.65 0.773 3 21.64
4 78.12 0.994 4 22.47
5 50.4 1.226 23.19
6 35.5 1.458 8 23.70
7 27.04 1.693 8 24.10
8 22.14 1.929 6 24.40
9 18.37 2.167 4 24.65
10 14.92 2.404 24.85
11 12.36 2.642 25.03
12 10.4 2.878 4 25.16
13 8.87 3.105 5 25.19
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