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(A Study on White LED Lighting of Interior Space for the Readability by Age)
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(Jung—Soon Yang - Jin—Hee Kim)

Abstract

The experimental study of the white LED lighting focused on the readability in interior space
according to age group is conducted realizing importance of the lighting environment and necessity of
lighting study depending on the user situation. The results of study represent that a teenager does not
show sensitive reaction to change of the color temperature and illuminance. The people in 20s and 30s
prefer neutral white LED lighting and are very sensitive to change of the light environment. The
people in 50s and 60s prefer high illumination and cool white LED lighting series. People of all ages
highly appraise 6000K of 700 lux and 4000K in the illuminance range of 700 lux to 1000 lux for
readability. The white LED lighting of color temperature 4000K is estimated as a suitable environment
for readability in a wide range of illumination.

Key Words : LED Lighting, Lighting Color, Relationship Between Color Temperature And lllumination,
Readability, Age Group
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Table 1. LED Lighting condition for the experiment
T ey sl W | wW | A2E x| %R y N =
Ha | (k) ALE(EK) | (cd/m)
L1 1000 | 119 | O 03214 | 0342 5999 218
Cool 12 70 | & 0 03213 | 0.3419 6002 1875
White 3| 13| 500 | 63 0 03211 | 03415 6014 1328
34 141 300 | 42 0 0.3206 | 0.3407 6042 838
LED 211 300 | 42 0 03206 | 0.3407 6040 184
o 291 22| 500 | 63 0 03212 | 0.3416 6008 1328
TOOlRg 23] 00 | 86 0 03214 | 0.3419 5998 1879
24 11000 | 119 | 0 03215 | 0.3421 5994 2081
3101000 | 0 | 144 | 04637 | 04247 2701 2642
A Warm 38132 | 00 0 | 105 | 04636 | 04245 2152 186.2
& White w8 33 | 500 0 76 | 04633 | 04242 2152 1309
= A9 34 | 300 0 50 | 04627 | 0423 2156 7942
LED 41 | 300 0 50 | 04627 | 0423 216 7948
7| o 49142 1 500 0 76 | 04634 | 04241 2701 1311
| 7 jea| a3 00 | o [ 105 0463 | 04245 | 20 | 1864
44 11000 | 0 | 144 | 04637 | 04248 2152 2634
51 | 1000 | 70 | 70 | 0375 | 03737 4076 218
S 1521 00 | 52 | 52 | 0317 | 037129 4094 1835
Neutral |
White w8 53] 500 | 40 | 40 | 03741 | 03717 4129 1311
e b4 | 300 | 30 | 30 | 0373 | 03709 4141 80.08
LED 61| 300 | 30 | 30 | 03735 | 03709 4141 80.08
o 69 | 62 | 500 | 40 | 40 | 03741 | 03717 4129 1311
TColgg 63 00 | 52 | 52 | 03%7 | 03729 4094 1835
64 | 1000 | 70 | 70 | 0375 | 03737 4076 218
zE ™ 7L 80 | 106 | 0 03217 | 0.3429 5981 2187
e &8 72| &0 | 65 | 65 | 03769 | 03745 4071 2309
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Table 2. A subject for the experiment
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Table 4. Preferred illuminance according to age
group(4,000K)

Z‘j_ H Z‘j =)
ww | 300Ix | 500x | 700k |1,000lx ] T se cw+Ww | 300l | 500Ix | 700Ix | 1,000Ix . T s
S ~
1000 | 13% | 16% | 16% | 28% 9% 19% 109 | 9% 2% | B% | 28% 0% 3%
204 | 5% 5% 3% | 15% 0% 40% 200 | 0% 20% | 30% | 50% 0% 0%
ki) Hl
‘: 304 | 0% 5% 2% | 21% 0% 45% ; 00 | 27% | 18% | 21% | 21% 0% 0%
% 500 | 0% 0% H% | BH% | 10% | 10% % 500 | 0% 0% 30% | 50% | 10% | 10%
60t | 5% 10% | 20% | 30% | 10% | 25% 60t | 10% | 10% | 10% | 40% | 10% | 20%
AAdF| 5% 8% 2% | 21% 6% 21% Add| 10% | 15% | 28% | 38% 4% 6%
60% 60%
lﬂi 50% tﬂi 50%
‘E‘ ==b==10C} ’E“ 40% / ‘k w=b==10C}
=i=20CH =l=20C}
SH 30CY -(H 30% 30LH
=50 LY w50 LY
© =60 © 20% =0
=gls  B00Ix B500Ix_7001x 10001 ﬁ!-imﬁﬁ%

20t} 30the] 7-9- 40%017 AElsiA] ekke™ 10
oo} 50, 60th= “HFH]SE 2 FLE ] A A8
S 25% UlelZ Agstdic) 10u]e] 45 2=Rsl
e Mok zpol7h =4 @k 20t} 50tHe] 75
30012} 5001 91 2 0} 7001k 2k 1,000k S &6t o
Azska s & 5 Ak

(@ Neutral White LEDZ(4,000K)2] 754 %37}k

Neutral WhiteZl& LEDZ%(4,000K)2] 7HsA<
Qe 2L HddH TF 1,000xE 7 Ass)

zm - A7) A8 =24 A27d AlE, 201349 149

@ Cool White LEDZ(6,000K)2] 7H5/4d 7}

Cool WhiteZld LEDZ"(6,000K)2] 7}5d8 ¢
3 2He AdE 5 700k 7P Az o
B E2= 1009k 3009] -9 5001x ~1,0001x <]
HAAA Hls=ebAl dsstar 9lem 20, 50, 60
o= 29 Aot 4edks o o ok t&
Ae-tof HlE) 300IxM T =7 AAE] o ‘gle’
< 1%d8 o2 7FE3Hol Agteithal ek A
o % Holth



re
oft,
=
U

FH

5. 4

XI:
Table 5. Preferred illuminance according to age

group(6,000K)

7hE ()75 93

= 6,000K0M ¢

7FE7) el et 2R 700k ~1,000x ¥l
36 =B T A7 WA S0t A st

E 6. SE M=2I9 NHIE 7[2F Mz =T

Table 6. Preferred illuminance according to age
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e
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