Development of a LED Lighting System
with Variable Illuminance and Color Temperature
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In recent years there has been increasing interest in office environments, and it has been reported that improvement
of the lighting environment in offices improves intellectual productivityd Some of these reports have indicated that work
efficiency is improved by changing the lighting environment in accordance with human biorhythms. We constructed a
system that provides individual illuminance and color temperature preferred by workers, and we carried an experiment
to clarify the favorite illuminance and color temperature in the office. But general Japanese offices use fluorescent lamps,
they have a limitation on variable range of color temperature, therefore, it is possible that workers can’t select their
preferred color temperature.

In this research, we built a lighting system to realize the illuminance and color temperature requested by the user
with LED lights become prevalent in recent years. The system implements required illuminance and color temperature
by changing the color with LED lights which have 4 colors LED(red, blue, green and yellow) with possible dimming. We
conducted experiments to verify the built system, and we confirmed that it converges target illuminance and target color
temperature. And we confirmed that it is possible to make practicable in offices about color rendering property. So, the
built system can be used in office environment. Then using the constructed system, it is possible for us to examine even

more about improvement of the lighting environment in offices.
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Fig. 1. Blackbody (radiation) locus.
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Fig. 2. Blackbody (radiation) locus and isotemper-
ature line in chromaticity diagram of CIE1960 UCS.
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Fig. 3. Connection of luminousity and signal.
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Fig. 4. Chroma sensor (KONICA MINOLTADO CL-
2000 .
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Table 1. Target illuminance and target color tem-

perature.
Target Target color
Pattern illuminance [lIx] | temperature [K]
1 500 3000
92 800 3500
3 600 4000
4 400 4500
5 350 5000
6 600 6000
7 800 7000
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Fig. 5. Experimental environment.
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Fig. 7. History of color temparature.
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Table 2. Experimental result.

Color
Illuminance
Pattern temperature
(difference)lx]

(difference)[K]
1 517 (17) 3010 (10)
2 813 (13) 3511 (11)
3 613 (13) 4011 (11)
4 409 (9) 4514 (14)
5 357 (7) 4994 ( 6)
6 589 (11) 5988 (12)
7 797 ( 3) 7011 (11)

Fig. 8. Spectrometer.
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Table 3. Lamp of color rendering property and use.

range preffered place allowable
Ra > 90 Laboratory
examinationd
Museum

90 > Ra > 80 | HouseO Hotell
Restaurant[]
ShopO Office]
Schoold Hospital

80 > Ra > 60 | General factory OfficeO School

60 > Ra > 40 | Tunneld Highway | General factory

40 > Ra > 20 | Tunneld Highway

Table 4. Valuation of color rendering property.

Color rendering

Pattern
property [Ra]

91.8
87.0
92.4
88.5
92.6
90.4
94.7
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