Development of a lighting system with variable illuminance
and color temperature, and preferred illuminance and color
temperature for works
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The improvement of the lighting environment in offices leads to the improvement of intellectual productivity.

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. From this experiment, it

is found that each person’ s favorite lighting environment was different each other and it changed by health condition

and time in a day. We consider that creative works are improved when workers are provided with the their preferred

lighting environment.
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Fig. 1. Construction of the system.
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Fig. 2. Experimental environmentl.
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Fig. 3. Experimental environment2.
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Table 1. Lignting ratio of Warm white fluorescent

lamp and Cool white fluorescent lamp.

Color Cool white Warm white
temperature fluorescent fluorescent
K] lamp|%)] lamp|[%)]

3000 0 100
3400 33 67
3600 47 53
3800 57 43
4000 69 31
4200 80 20
4600 100 0
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Fig. 4. Experimental result of uniform illuminance.
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Fig. 5. Experimental result of uniform of color tem-

perature.
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Fig. 6. Distribution of the preferred illuminance
and color temprature (The area of the circle repre-

sents the number of persons who selected the values).

Fig6OOOOOOOOOOOOOOOOOOOO
gbobooobooobooboooboooobobooooao
gboboooooboooooboobooooon

goboooboooboooboooboooon
ooo

1. 0gboooooooOoooooooooooooo
god

2. 00000000D0O0O00O0O0ODOODODODbObOO
gbooooboooooao

. udbooboboobooboboobobobo
ooo

gboboobooboiloooooooooooogon
oboo0oooOo 2000 FigroooOod

Fig.7(a) D0O0OO00OO0OOO0OOOUOOOOOOO
0000000000000 000000OFig.7(b) O
goooboooooboboooboobbooooaon
goooooooooboobboooobooooobooo
gbobooobooooooobooobooboooooan
gpbooogo



900 4 4600
800 | 4 4400
700 k- llluminance 4 4200 %
S / Color Temperature | 4000 5
© 600 | 2
= 4 3800 &
g so0 | g
€ == 4 3600 O
2 I~ —
= 400 1 3400 2
o
300 4 3200
200

! e S E—— 3000
8 10 12 14 16 18 20
Time [hour]

(a) In case where the target values a not changed

900 4 4600

800 - - 4 4400
Color Temperature E <
700 | p 4200 5
= 4 4000 2
8600 8
e 4 3800 &
E 500 3600 5
30 | llluminance =
= mememeens ' 1 3400 2
300 |- | - 3200 ©

200 - N R I 3000

8 10 12 14 16 18 20
Time [hour]

(b) In case where the values a changed

Fig. 7. The change of the target values in a day.
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