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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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a8 1. 765 kV $H A

Fig. 1. 765 kV transmission line.
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Fig. 2. 3-dimensional LED module 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. 9. Medium intensity lamp

i

g2 z7ee Aol 2

=

245

flo
o

E2 FAEY o 24;
Aoz 2 4 Qo

ad 73 o] Autodesk InventorZE Abg-3te]
7|2 Rd8% FgdA Z2ad CODE VE A}
St o7 87 7ol A2 PAHAAE FYEH

. Autodesk Inventor® CODE V& %3 a4

a3 7. Wz mds

Fille ¥io 0 SRCNR ¥ 9% Zo) musgT BT ol

= %) (Axial Symmetric) T&&
a9 10T 2ol 2atde R g@eEdld 848 B

ad 8. A= FF AA. gatgch 2 AE#A ANSYS 2D Thermal Solid
Fig. 8. Lens shape design. Planeds 4% AHgatsith =& & 19 2k

E 1L E4Ee [WmT)

days v vHes 7R dAAS 2 Table 1. Thermal conductivity.

"zbo] Atk a9m A A=RE Fse 45 T =
of TAE B e prismiE #EE Fdow 7 7 oo
AN g Hos FAAded LB(MIPFoR guE o~ (%) 202
B9 nygumrt A48 ¥ AH ggdARE Bird Spike (X~d|oldl~ ~H) 16.3
2eoofe 2elzsed dsdow TAY 22 Globe #= (PE.). 0.19

37



J. of KIEEME(in Korean), Vol. 21, No. 1, January 2008.

AN |

JUL 14 2008
16:55:52

ELEMENTS
MAT NUM

THERMAL ANALYSIS OF MEDIUM INTENSITY LAMP
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Fig. 10. Finite element for lamp thermal analysis.
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THERMAL ANALYSIS OF MEDIUM INTENSITY LAMP
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Fig. 11. Temperature result.
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Fig. 12. Thermal flux result.
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Fig. 13.
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Fig. 14. Temperature curve of thermal impact.
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Fig. 15. Points of thermal impact analysis.
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THERMAL IMPACT ANALYSIS (Transient) OF MEDIUM INTENSITY LAMP

a3 16. 2EEEEZ(AT = 08).
Fig. 16. Temperature result(time = 0 min).
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THERMAL IMPACT ANALYSIS (Transient) OF MEDIUM INTENSITY LAME

a3 17, SEE X (A7 = 458).
Fig. 17. Temperature result(time = 45 min).

AN AN EEE 2R, A21E A1E, 2008 19

&3 2o Hfde Y 2ARYE F 6%
Globe #@ =, Air, Bird Spike, LED &% A% Z,

®+% LED B & 3}%Z%, ®< Baseo|Tth
I8 16-22% Y 148F Zo| Alzte] Wig w3}
of We HFEgoelrt,

AN

NODAL SOLUTION

JUL 14 2005
10:57:52

THERMAL IMPACT ANALYSIS (Transient) OF MEDIUM INTENSITY LAMP

a3 18. SEEFE(AZF = 1958).
Fig. 18. Temperature result(time = 195 min).
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Fig. 19. Temperature result(time = 240 min).
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Fig. 20. Temperature result(time = 285 min).
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THERMAL IMPACT ANALYSIS (Transient) OF MEDIUM INTENSITY LAMP
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Fig. 21. Temperature result(time = 435 min).
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Fig. 22. Temperature result(time = 485 min).
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Fig. 23. Transient temperature response.
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Fig. 24 Temperature response(Thermal load vs
globe).
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Fig. 27. Temperature response.
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23 s+ H#

579 A BEQ Globe A=
& F¥E 18 307 2o
A=

JAR¥E FH¥E LED 287 Globe d=E A}
43t 9 313 #ol $3%X LED E7F A%
3t



J. of KIEEME(in Korean), Vol. 21, No. 1, January 2008.

ad 31, 3% LED 7.
Fig. 31. Medium intensity LED lamp.
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Fig. 32. Lamp and control box in constant
temperature chamber.
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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
experiments.
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