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Abstract:

demands in vessels navigating a north pole route increase,

vessels is operated stably at -527T,

incandescent lamps gradually because of its low luminous efficacy.

LED luminaires with high-efficiency,

studied about crvogenic characteristics of LED packages,
experiments were carried out according to standards [EC 60945-8.4.1.
25C, and the light output depending on ambient temperature. It showed that. based on 25T,

of a CFL decreased by 80% of CFL at -20T
LED packages at 60T,

The interest in development on luminaires which are available up to 52T

long lifetime that enables
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s surging as
A conventional incandescent lamp used in

but many countries including Korea have eliminated the use of

In this paper, therefore, to develop the
to substitute for incandescent lamp, it has
bulbs, driving circuit and power supply. This
Temperature range is from 60T (o

light output

while each increased 129 of LED bulbs and 16~19% of

Kevwords: Light emitting diode (LED), Ultra-low temperature, Light output, Ice class
.M B L dvt (2]
35C olatel HIPRE eRsE dute] Fa @

Aol eyiat ole A MAEg e, ol dgE e das
Mz v)4e] WEE $a & BEgS A9t BE 5l Hrhsa) Wiel
aroflA] o|FE 9 Fe= o, ey HdFe ac}-;q_a.fol l(.]llm.r’\f\ AR yhal
B 72E g2d sk, FHE 1,00047F olsk Frol, AlAlH o w8 oA
- AAclh a7 dadta $4 A 02 BAET o 4AE ARaEA AT YE FUL
(1]. o1& g ¥ dA3F OI‘?JJ-‘} AAH7] Wl Hog AW FAEa o], oA HAF 3o
A4 HSaasE Fa atshs Aute] F=7 F74sk oYX mE old g djFe] ALskc [3].

a. Corresponding author: kilgs@kmou.ac.kr

Copyright ©2014 KIEEME. All rights reserved.

This 15 an Open-Access article distributed under the terms of the Creative Commons
Attribution  Non-Commercial - License  (httpy//ereativecommons.org/licenses/hy-ne/3.0)
which permits unrestricted  non-commercial wse, distribution, and reproduction in any
medium, provided the origmal work is properly cited.

35,0004] 2 o] o], WE H

LED: 7|& x4el 387 188 Jgo=

T8 WyAde

KLolel] w2

Frg o]
Z 7ol
A3 Qlol, KA ohlet aleparsl
A A8 sl [45)

BoeRo Al B3¥2E $3s: i goo



A7) A b 7okE] v

® LEDE #4&3}l7] $18le ICE CLASS ## 374
of wle} LED package, M, %32 2@ #A9%%
& digom FH oM 7A7]-F8x 54L& #4438
o 7beAde #glstaz) gl

2. 43 94

2.1 ICE CLASS

ICE CLASS® 19 13} zto] %=td), RES, 7o}

o, dE At 2 el woE e st
= oMubse] A 548 7 el ol vhebd
Ao}, FR Tr‘ﬂ o] =& 9l HwS 913 HdaA
%ol Y & WA} 2l .91’4 o] #H& WFA
7) A Hghekd %ﬁﬂgi—- L3 5 gl (61

Fig. 1. Sailing routes of the north pole.
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Table 1. Specification of LED packages.

Luminous efficacy

Section  CCTI[K] CRI /W1 ViVl
Cool= 6500 70 110 25
white
Ve 3,000 80 88 9.8
white
Table 2. Simulation condition.
Niatetial Thermal conductivity Dimension/mm]
e [W/m-k] <LXWxT>
LED package 65 30 %30 %20
PCB 105 720 = 720 = 20
Al plate 100 73.0 = 73.0 = 20
Heatsink 100 85,00 = 75.0 = 50
LED= &M Ag F oF 70~80% o] o] o)==
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Table 3. Dimension of heatsinks. ta) (3] (=)
Section Hezght Ihickness Gap \u .
[mm] [mm] [mm] =
Model 1 40 2 3 13
Model 2 40 3 4 11

=] i

C—

Fig. 3. Photographs of bulbs (a) LED-A. (b) LED-B.
and (¢) CFL.

Table 4. Specification of bulbs.

Model R‘*‘e‘[jw‘?]"wer CCTIK]  CRI Lﬂ‘:';:’;‘;:i‘
(a) LED-A 8 5000 80 670
(b) LED-B 12 3000 70 750

(¢) CFL 15 2000 R0 800
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Fig. 2. Simulation. (a) Model 1 and (h) Model 2
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Fig. 5. Light output of LED packages.
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Fig. 6. Forward voltage of LED packages.
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Fig. 7. Light output of LED packages with a driver.
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Fig. 8. Forward voltage of LED packages with a driver.
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Fig. 9. Light output of bulbs.
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