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A study on the accommodation of common LED to shipboard

Ji-Hyun JEONG*, Hwan-chul PARK, Yong-Joo Kim, Sang-Do SEO,
Seung-Jae HAN and Min-Sok Kim
Training Ship, Pukyong National University, Busan 608-737, Korea

Common LED (Light Emitting Diode) lamp has many advantages to compare with fluorescent lamp, long
life and no pollution matter like the mercury. The LED lamp is a good light source especially for shipboard
lighting because of its compact structure which prevents explosion and shock. Also, low maintenance cost is
expected due to its longer life time in comparison with conventional lamps. The LED lamp, however, need
some estimates that change of voltage and frequency, vibration, moisture on board to definite
accommodation of the LED lamp to shipboard. The purpose of this study is to compare physical properties
of a fluorescent lamp with one of the common LED lamp so as to analyze accommodation of common LED
lamp on board. This study was carried out in two stages. First, temperature, humidity of illumination,
voltage, electric current, frequency and electric power were measured by using experimental equipments.
Second, a comparative analysis of consumption electric power, annual oil charge, annual CO2 emission and
lamp life time, etc of the fluorescent lamp and common LED one was made. As a result of the study, the
consumption electric power of fluorescent lamp was 50% higher than one of the common LED lamp. As a
result of measuring life time, it was found that life time of common LED lamp was more about 3.5 fold than
one of the fluorescent lamp. Considering these results, it's thought that common LED lamp is verified that

energy saving is possible and using is possible as substitute for fluorescent lamp on board.

Keywords: Common LED (Light Emitting Diode), Fluorescent lamp, Shipboard light, Light environment,

Energy saving
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AC 100-240V, 50-60Hz, 0.2-3600W, 0-

16A

Maker:LCAS-Tube, 220V 12W 60Hz
Maker:sdchemical, Name:Inspector 1T

Maker:kumho, 220V FL20SD/18

Fluorescent

fluorescent
lamp

LED
lamp
Power
analyzer
Intensity

Table 1. Specification of experimental equipment
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Table 2. Compare experimentation of conventional lamp and common LED lamp

Intensit; . .
2009 A A Temper- 1 midity ofillumin- Volage  DIXMC  prouency  Dlectric
Space Time Kind ature . current power
month/day () (%RH) ation V) ) (Hz) W)
(Lux)
1820 LED 17.9 64.5 180 213 0.070 60 13.5
10/12 1840 LED 17.9 64.4 183 212 0.066 60 12.9
1845 Normal 17.9 64.8 163 213 0.276 60 24.0
1900 Normal 18.0 64.9 165 214 0.276 60 243
1830 LED 17.1 522 182 210 0.065 60 133
10/16 Table tennis room 1845 LED 17.1 52.8 185 212 0.068 60 13.0
(6.4m? 1850 Normal 17.3 51.9 161 211 0.279 60 24.4
1905 Normal 17.0 52.0 160 214 0.278 60 24.1
1900 LED 16.9 47.6 179 208 0.067 60 12.7
1021 1910 LED 16.9 47.5 181 209 0.064 60 12.4
1920 Normal 17.0 47.4 162 208 0.265 60 23.1
1930 Normal 16.8 479 163 208 0.262 60 234
1845 LED 16.4 65.0 98 204 0.064 60 12.0
/5 1900 LED 16.5 64.6 95 203 0.061 60 11.3
1910 Normal 16.3 66.4 72 202 0.254 60 22.0
1930 Normal 16.4 65.0 74 203 0.255 60 22.1
1820 LED 11.0 63.2 97 209 0.064 60 12.1
1112 No2. lecture room 1840 LED 11.2 63.7 99 209 0.061 60 11.9
(8.8m?) 1845 Normal 11.1 62.8 73 209 0.254 60 22.0
1855 Normal 11.0 63.3 72 209 0.255 60 223
1830 LED 7.5 41.3 98 206 0.065 60 12.0
1120 1900 LED 73 41.5 95 206 0.061 60 11.8
1920 Normal 73 40.9 72 207 0.259 60 21.7
1930 Normal 73 41.1 74 206 0.263 60 22.1
1845 LED 9.6 48.9 203 205 0.064 60 12.8
12/02 1900 LED 9.5 49.2 207 203 0.061 60 13.0
1930 Normal 9.5 48.7 188 203 0.254 60 21.4
1940 Normal 9.5 49.0 186 204 0.255 60 21.7
i 1900 LED 6.6 29.9 199 204 0.068 60 12.0
127 proBV"i‘:igsf;‘{‘irt"*:ggm 1915 LED 6.5 302 202 203 0.063 60 113
(3.6 m) 1930 Normal 6.7 30.0 190 202 0.255 60 22.1
1945 Normal 6.5 29.8 187 203 0.255 60 22.1
1825 LED 3.1 21.1 201 207 0.064 60 12.0
1215 1840 LED 32 21.5 203 206 0.062 60 11.5
1910 Normal 32 21.2 187 207 0.259 60 22.5
1920 Normal 32 21.2 185 207 0.256 60 223
220.< —u— Conventional Lamp 2 ] =
2004 —e— LED Lamp ] " \.
<4 L ]
i e 22 ~. — o

160

140 —u— Conventional Lamp

Intensity of illumination (Lux)
Consumption electric power (w)
®
1

1 ] —e— LED Lamp
120 - 16 4
100 - |
N 14
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60 T T T T T T T T T 1 T T T T T T T T T
1012 1016 10221 115 1112 1120 1201 12007 12115 10112 1016 10/21 11/5 11/12 11/20 12/01 12/07 12115
Measurement day (month/day) Measurement day (month/day)
Fig. 1. Lux by conventional lamp and common LED Fig. 2. Consumption electric power by conventional lamp
lamp. and common LED lamp.
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Table 3. Comparision of conventional lamp and common LED lamp

Type Fluorescent lamp LED Fluorescent lamp Fluorescent {;]jnz Advantage
Consumption electric power 23 W 12W about 50% reduction
2;:1“;“51;;:;“””(: choree about 8,541,600 about 4,456,560 W about 4,0;(;(?882;‘1 reduction
An annual an annual

oil charge about 42,761,600 W about 22,310,400 W about 20,000,000 ¥ reduction
an annual
An annual CO, emission 92 ton 48 ton about 44 ton
CO, emission decrease
Lamp life time 8,500 hours 30,000 hours about 3.5fold

(a rated life time)

Lamp life time
(the reliability analysis life

32,000 — 96,000 oF 3.5 11.3fold

time) hours
st sbout2years 5 zayears
Intensity illumination 70— 190 (Lux) 90 —210 (Lux) more brighting
Color rendition 65 80
Lighting velocity about 1 —2 sec. Instant lighting time dely is nothing
: GAlol Ax|ste] APk, 28, LE, S5
e 52 2Ashech 71 A3 24§ LED 352
ER i FxW7 glo] AC A AP o R Aol A8}
% ] . '\ HehE Srol SEo) 2 ARE WA ki A7
2 s / . oo R AL TS & 4 AN WA
5 em] 4 AGA A AEHE FFE F AAS 110V
£ - ./ /’ oI A8 110VS} 220V 44 LED 50l o4
: RAFEIA] F31 220V 4§ LED 35 4L
- 3 Qo $avt s gAs Hse Ao
10M2 10/16 10/21 11/5 1142 11/20 12/01 12/07 12115 = AZMET B T Ayl g% A& 21
Measurement day (month/day) NP2 o7 Beo] =1 2FA Ao SAFL
Fig. 3. Average life time of LED lamp. LED 23 o g w7} 7}53H2 o 2= )t}
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