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A Study on the Construction of the Optimum Design Process of Medium
Intensity LED Aviation Obstacle Light
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Abstract

Aviation obstacle lights including controller for the safe night aviation service have applied to high
voltage transmission line of which height is from 60~180 m. Fresnel lens made by Augustine Fresnel
have been applied to light houses. These Fresnel lens were applied to aviation obstacle lights and have
been universally used. It was reported that Fresnel lens for aviation obstacle light was used in the
first place in Korea in 1987. LEDs have recently been applied to aviation obstacle lights. So, the
optimum physical design is essential to the design of aviation obstacle light. In this study, optical and
three dimensional modeling of LED module and globe lens were performed. And thermal analysis due
to LED thermal source and service thermal condition in high voltage transmission line was performed
and was analyzed comparing with experiments. The optimum design process of medium intensity LED
aviation obstacle lights was constructed with three dimensional modeling, thermal analysis, and thermal

experimental technique.
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Fig. 1. 765 kV transmission line.
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Fig. 2. 3-dimensional LED module modeling.
(5-layer power LED)

36

a3 3. FF 4= 9 wlelx ndF,
Fig. 3. Lens and base modeling.
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Fig. 4. LED module.
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Fig. 5. Temperature rising test.
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Fig. 6. Fresnel lens with collimator.
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Fig. 7. Lens modeling.
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Fig. 8. Lens shape design.
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Fig. 9. Medium intensity lamp
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Table 1. Thermal conductivity.
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THERMAL ANALYSIS OF MEDIUM INTENSITY LAMP
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Fig. 10. Finite element for lamp thermal analysis.
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Temperature result.
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THERMAL ANALYSTS OF MEDIUM INTENSITY LAMP
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Fig. 12. Thermal flux result.
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Fig. 15. Points of thermal impact analysis.
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Fig. 16. Temperature result(time = 0 min).
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THERMAL IMPACT ENALYSIS (Transient) OF MEDIUM INTENSITY LAME.
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Fig. 17. Temperature result(time = 45 min).
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Fig. 18. Temperature result(time = 195 min).
' AN
e
TEMP [AVG)

RSYS=
A
THERMAL IMPACT ANALYSIS (Transient) OF MEDIUM INTENSITY LAMP

a8 19, SEE I T (A7 = 240%8).

Fig. 19. Temperature result(time = 240 min).
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Fig. 20. Temperature result(time = 285 min).
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Fig. 21. Temperature result(time = 435 min). a3 24. £5%8574(Thermal load vs globe).

Fig. 24. Temperature response(Thermal load vs
AN globe).
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Fig. 27. Temperature response.
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Fig. 29. Temperature response.
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Fig. 31. Medium intensity LED lamp.
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Fig. 32. Lamp and control box in constant
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Fig. 33. Temperature rising test result oscillogram.
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Fig. 34. Thermal camera measurement.
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Fig. 35. Static thermal analysis v.s. experiments.
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Fig. 36. Transient thermal analysis V.S,
experiments.

A48 2y 2EReEAe 19 23209 3
3, 29 3% Zeo] 4FF AY 24 zIerE
% (Static) €de 4 2 AFA wm 43
FAD A3E Y AL AFF I A
Fol g&s gvstm, FARAY o Yy
B3¢ on g

T N |

2 d7dAMe Fst 9 2 2dy Zeade
A&t} LED 2E3 Globe @2 REgS HF
et £ A 48 B 9449 A2
AR B, T2 2uY 2 dAY e
Hg B3 A48 2dde 9 A=3YL
Azstn dAeRd) §U9F 2R Lrds
NBE o FTAE 5T AAT wRg,

2 dT7E B aEY I35 gy
H4aa 79 BHUA, 72 ¥4 9 dA2

43

A7/ AAA EE =2, A20A AlE, 2008 12

Z2ZAME FEeIt B

= = =
AT YT $02F FIFAF 5 AA
ZeANE JMeE BF FaAt aFse o
¥ mHe] AFL AN 5 e SAHA 4
AZME 758 4 QA =T

B AT olgdl: 99 RAE wste 47
g oAt wushe] PANRE EA4HY mdw
SE HA R Azl s AusEy TE3
18 v F Ae ARNE 2ARYT R
g

(1] SAFTETHTAE, “BEHdA4 LED 387l
57 FuiA A SE2HE 274-2, 2005, 6 ANA.

[2] OZISIK, HEAT TRANSFER, Mc Graw Hill,
1985.

[3] ANSYS, ANSYS Release 11.0 Documentation,
Element reference.

[4] ANSYS Release 11.0 Documentation, Thermal
Analysis Guide.

[5] o]d &, "&2t2" A& 4¥ =70 CONTROL
H 71 ATA, 2001

6] €98, "Fat2d A7, 71AAFA 1989.

[71 Ishaque S. Mehya, Patrick J. George, and
Mark O'Neill, "High voltage solar concentrator
experiment with implications for future space
missions”, Solar Power from Space and 5th
Wireless Power Transmission Conference
~6/30-7/2/04-Granada, Spain.

(8] M. J. O'Neill et al,
ultra-light stretched lens array”,
PVSC, New Orleas, 2002.

"Development of the
20th IEEE



