Z

J. KIEEME

Vol. 28, No. 1, pp. 57-63 Janvary 2015

DOI: hiep://dx.doi.org/10.4313/JKEM.2015.28.1.57
ISSN 1226-7945 (Print), 2288-3258 (Online)

MHIZ LED Chamber Light2| ¢ % 2Zist SMof 28 o4

ZAs! 0|=gd? LA g’
D@ gieta Al At
* A7) FAF) T4
YLSAHA(F) A&D PCS 44

A Study on the Thermal and Optical Properties
of a LED Chamber Light for Vessels

Sang-hyun Kim‘, Do-yup Lee®, Woo-sung Kim®, and Nakwon Jang"“
' Division of Electrical and Electronics Engineering, Korea Maritime University, Busan 606-791, Korea
“ Lighting Division, DAEYANG Electric Co., Busan 604-836, Korea
¥ A&D PCS Development Division, LS Instrument Co., Anyang 431-749, Korea

(Received October 16, 2014: Revised October 24, 2014: Accepted November 26, 2014)

Abstract: Recently, LED is widely used in the kinds of display devices or lighting. In this paper, we
fabricated LED chamber light for naval vessels to replace to conventional chamber light using
incandescent lamp. The LED package of chamber light was designed with luminous intensity of 55 ed,
color temperature of 6,000 £ 500 K, forward voltage of 3—=3.2 V and input current of 60 mA. A LED
module was composed of 36 LED packages and metal PCB. The VF and luminous intensity of LED
package were getting down when temperature increased. The temperature of LED chamber light was
measured by changing the number of LED package and applied current for one hour when an electric
current flow., The heat transfer capability have been improved by using metal PCB. The power
consumption of LED chamber light reduced bv 86% compared to the conventional chamber light using
incandescent lamp.
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Table 1. Specification of 100 W chamber light.

Consumption of electrical power (W) 100
Input voltage (V) 110/120/220/230
Frequency (Hz) 50/60
Maximum illumination (Lux) 170
Beam angle (°) 25
Table 2. Specification of LED package.
Luminous intensity (cd) 55
Color temperature (K) 6,000 = 500
Forward voltage (V) 3~32
Input current (mA) 60
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Fig. 2. Temperature measurement point of LED chamber
light.
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Fig. 3. Forward voltage(VF) of LED chip according to
temperature.
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Fig. 4. Chromaticity diagram of LED package

according to temperature. (a) CX and (b) CY.
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Fig. 5. Relative light intensity of LED package according
o temperature.
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Fig. 6. Heat sink structure of LED chamber light. (a)
heat sink and (b) non heat sink.
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Table 3. Temperature of LED chamber light with heat
sink.
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Table 4. Temperature of LED chamber light according
to applied current at 72 LED package.
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fu Metg =952 g 540 a7 g mel I
Htxe F71FE AME37] Wi HEH ALgel
3 4o Hasir meiA # =fdMe Hus
LED chamber lighte] #d 9 §5d m& 2% =4
£ FAbe9rl. du¥kE LED chamber lightol] 2§
6(a)s} o] & PCB off WaRS MAd 759}
1§ 6(b)ek o] W gle]l vig PCBE %7170l
U&= 499 2% 5A4E& vuso. LED #7)
A e BNE AHEEen T ARE 45 mAE
Q17&t %t

& 32 FAE 74 FE9 2=E etk ®el
A ¥5o] LED chamber light 7-$-o&= ujfto] W
HE AEF A4S, WERE A8 g3 qg
PCBE 717 2|¥el §-F3t= 255t LED 3ol
%8 PCBe %7} 10C7F o] ol Wdste] &3}
7} v §E & 5 AU

A8t chamber lighte] %, W4+ % W9 =7
& WEAI7] 98 A dHE 28 HHa g

oh, wEA WsE 577 WRed Wdde] 9
33} (thermal saturation)7} ©|F-oj#¥ |5 o7}
fleng 48 o422 WESHA H8te  chamber
light W42l 2571 45sls Ao Algdr. ¥
Y vjg PCBE 5717 £Ad §3Fs= 49+ Wi
oA wAE do] 9FL B ¥ A= 5 9l
= %F'?‘} AA Y 2xe A5E st YL
& 2% H 1357} sbeditta Algd.

3.3 LED array 7M0f M2 2% 54

LED %7179 Z<$ LED #l7]1AelA o] 7}%
ol WAsEy) Wil W7 A e wjdel ot T
7|79 227} Hdte] Hol| o3t #5H Ao A
& "X A fc} [10]. LED 259 #H#g LED #]7)
A &5 ZAAs§7] 918 LED #71#A 47} LED
chamber light 5717 v|AE &% EA3 #3 &
& #A8Y . WA LED #A1A 71 20Y o
A AFO g 2k 5SS A& & 49 Y
uidck oA B%o] LED #j7]|Ae] QA7tE= AHF
7} 60 mA¥Y W= LED PCBe %7} 59.7Co|} 27
mAY = 484TCE 50T olstz =A dolx 2%
EAL FolAY HAAAF 60 mA ohv] 458%<2 A
FE Q7tele Aow &g WA HFsA @
LED #7]# & 3671, 487, 72712 #3A|7|H S
717 & T.f-ll <E8 2 W3E |
LED #j71x= 2E= e 3719 #7218 ¥
TE2E ddstd A, 1A% T ARAF
60 mAE EHFTAE o 571+ 7 HEe 2xe =

=& &35
&6 FAE 7 B &% chamber light?]
25EE L%E%Lﬂ%it%.

Table 5. Temperature of LED chamber light according
to LED package.

N Measurement LED package
0 .
point T2leal 48[eal 36leal
MMuminance [lux) 610 330 180
() LED PCB  597[C1  543(C]  457(C)
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