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Comparison of Radiation Characteristics and Radiant
Quantities per unit Electrical Power between High
Luminance Light Emitting Diode and Fishing
Lamp Light Source

Sok Jin CHOI
Machinery & Metals and Construction Examinations Bureau, Korean Intellectual Property Olffice,
Daejeon 302-701, Korea

The radiation characteristics and economic efficiency of high - luminance light - emitting diodes (LEDs),
a metal halide lamp, and a halogen lamp were studied to evaluate their potential as an energy-saving light
source for fishing lamps. The wavelengths at which irradiance was maximum were 709, 613, 473, 501,
525, 465, 578, and 973 nm for red, orange, blue, peacock blue, green, and white LEDs, the metal halide
lamp, and the halogen lamp, respectively. If the irradiance characteristics at 300-1,100 nm wavelengths
are set as 100%, the irradiance rates at 381-780 nm were 99-78%, 82%, and 24% for the LEDs, metal
halide lamp, and halogen lamp, respectively. The economic efficiency was superior in the order metal
halide lamp, halogen lamp, peacock blue LED, and blue LED at 381-780 nm and metal halide lamp, peacock
blue LED, blue LED, and halogen lamp at 480-520 nm. Based on the radiation characteristics and economic
efficiency evaluated at 480-520 nm, the blue and peacock blue LED light sources can be used as energy-saving

light sources for fishing lamps.
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Table 1. Voltage and electrical current of the each color high

luminance light emitting diode (LED), metal halide lamp and
halogen lamp light source
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Light source Voltage (V)  Electrical current (mA)
Red LED 2 20
Green LED 3.6 20
Blue LED 3.6 20
White LED 3.6 20
Orange LED 3.3 10
Peacock blue LED 2 20
Metal halide Lamp 200 10,000
Halogen Lamp 200 10,000
HAIEE E& 9 Z2lol tiel M

m o
AT
El o

0 O
2= {0

0
T

|

Hedele|l=57 &224% 9 LED $99 B3 ixs
EAde % WAIZREA (LI-1800C, LI-COR Inc)E ARE-3}
At G2 AT Zhzhel LED #9399 g 25
ol 3 AEEA Y FHEY 1me AYE T uER
5 AXsda, dagdetol =5 A$e B Wi
FHspo] £4 BARZAY 3R 1me APE Fu
NEREE MXEYch dEgdse sy drASde
200V WF-HHE oS8 <H4 7] (USHIO GEL220-2 HD)
o J¥sld, FHdE IF ALS T3 3, LED #ol
= 3Vve HE IFEAH. gl =5y 2EAs 2
LED 3¢l Z}7ol] A E AYS T3l wet oz
WAL e B33 MALREA 9] o) 00£1°9] H oA
ARI=SE 2382, 34 300-1,100 nom Bl A 1nm 7H3

2
LED Light Source
Light Source Input DC3V
Halogen Lamp &
1m Metal halide Lamp

Ballast (EL220-2)
Input AC 200V

Spectral irradiance
meter (LI-1,800°C)

* Spectral Irradiance |:>

Fig. 1. The diagram showing the measurement concept of
radiation characteristics using radiometer with high luminance
light emitting diode and fishing lamp light source.
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Fig. 2. Change of spectral irradiance according to the metal
halide lamp and halogen lamp light source.
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Fig. 3. Change of spectral irradiance according to the high
luminance light emitting diode light source.
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Fig. 5. Distribution of relative irradiance by high luminance
light emitting diode light source in each wavelength range.
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Table 2. Electrical power and number of LED which is equal with sum of spectral irradiance of 1 W fishing lamp light

source output in 381-780 nm visible ray

381-780 nm
White Green Blue P. Blue
Number of  Electrical Number of  Electrical Number of  Electrical Number of  Electrical
LED power (W) LED power (W) LED power (W) LED power (W)
Halogen Lamp 383 27.59 381 27.41 3086 22.02 151 5.44
Metal halide Lamp 4616 332.35 4,587 330.24 3,685 265.33 1,820 65.54

Table 3. Electrical power and number of LED which is equal with sum of spectral irradiance of 1 W fishing lamp light

source output in 480-520 nm wavelength range

480-520 nm
White Green Bilue P. Blue
Number of  Electrical Number of  Electrical Number of  Electrical Number of  Electrical
LED power (W) LED power (W) LED power (W) LED power (W)
Halogen Lamp 35 2.55 17 1.22 14 4.97 3 0.12
Metal halide Lamp 2,541 182.92 1,216 87.54 969 69.73 232 8.34
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