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Abstract: The floodlighting assists the pilot in taxiing the aircraft into and out of the final parking position and provide
lighting suitable for passenger to embark and debark and for personnel to load and unload cargo. It is composed of
sodium lamps which is consuming high energy. It needs to develop a dedicated LED lamp to replace the existing lamps.
In this paper, We propose a suitable asymmetric angle of LED lamps to avoid a pilot’s glare and to meet the standard
illumination. For this, we analyze asymmetric angle of sodium lamps which are using in airport and confirm whether
the illumination distribution and glare index meet the relating standards by using simulation method. Also, we study the
needs of asymmetric characteristics of LED ramp by simulating the LED lamps with and without asymmetric
characteristics of ramp respectively. With the simulation result, finally we propose the best asymmetric angle of LED

-

=5d H&S UAdt LED3A RS 38 A0 &St A4

A Study on the Design of a Floodlighting Tower with LED Source
of Light Considering the Reduction of a Glare

Dong-Su Kim** and Chang-Su Huh?
! Department of Aviation Industry and System Engineering, INHA University, Incheon 402-751, Korea
2 Department of Electrical Engineering, INHA University, Incheon 402-751, Korea

(Received February 11, 2015; Revised March 23, 2015; Accepted March 24, 2015)

lamp to meet the average illumination standard, and avoid a pilot's glare.
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Fig. 1. Asymmetric angle and illumination distribution map of

sodium lamp.

Table 1. lllumination result of natrium lamps.

Item Standard Simulation Result
Average
illumination 20 Ix 50 Ix
A ratio of average . 1:34
to minimum 1 : 4 below (Minimum 15 lux)

[2]

5 Item Measurement
o GR1 49.4

ol GR2 49.6

ol GR3 49.6

o] GR4 472
rem— GRS 55.2

Fig. 2. The measurement locations of glare.
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Fig. 3. The concept of angle adjustment of LED fixture without
asymmetric angle.

Table 2. Ilumination result of LED lamps.

Item Standard Result (40°) Result (70°) Bt S48 Z= LEDR717F =dioll= 'l 24
_ Average 20 I 20 Ix 21 Ix ofef, Hig=Ade] Wt Z&tste] sfe]oA Aatd ]
illumination &l 2% 4652 ZF- 260 W LEDEY =712 7|2
g/gr%té% ?(]; 1: 4 below 1:30 1:23 Zte g AAIg o, 465 Ztewct Ak 2AEE A
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Fig. 6. Illumination distribution map of LED fixtures at each
degrees.

Table 4. The result of illumination simulation.

Stan o o . . .
Item dard 46 56 60 65 70
Average 20
illumination Ix 225Ix  22Ix  22Ix | 21Ix | 19.7Ix
Aratioof 1:4
average to  belo 1:21 1.9 165| 14 1:3
minimum w

Table 5. The result of glare simulation.

Item 46° 56° 60° 65° 70°
GR1 26 36 39 46 52
GR2 25 37 40 45 49
GR3 26 37 40 45 49
GR4 26 36 40 46 52
GR5 38 43 46 46 46
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Fig. 7. Illlumination distribution within ramp area.

Table 6. The simulation result of glare distribution.
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