Journal of the Korean Institute of Illuminating and Electrical Installation Engineers (2011) 25(11) : 1~13

http://dx.doi.org/10.5207/JIEIE.2011.25.11.001

&A1)

xmw:u LEDXF ML HOEMe S0t
.Q.HI LED?I-%Ix% AHIH 01?

(A Study on the Autumn LED Emotional Lighting Color through the comparative analysis
of the Daylighting and LED Lighting Color)

vy

(Jung—Soon Yang)

Abstract

The purpose of this study is the realization of LED light environment closely resembling the
Autumn daylight which people feel comfortable with. This research was conducted through an optical
experiment and Emotional evaluation through human’s eyes. Human beings are affected by the color of
light, quality and light intensity. Unlike the past when human beings have worked mainly in daylight,
the urbanites today spend most of the time in indoor spaces. Therefore, the artificial light is needed to
strive toward a spectrum of daylight. This study is purposed to provide the pleasant light environment
for human beings and build its database. This study course is expected to contribute to the new
design methodology of the related fields under the development of the LED emotional lighting color.
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Fig. 1. The Definition of Emotional Lighting
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Table 2. LED Specification

74 Y 4

1. Built-in 3 chip Super-luminosity Chip LED
2. Super-luminosity chip LED

3. Wide viewing angle

4, External dimensions: 5.0 x 5.0 x 1.6t mm
5. Lead frame package with individual 6 pin

1. RGBA 714 2.whited] 7717
#7)7 ‘7“(3) Blte 0 Er ‘(3) White ©
9992 Flledo | BF 3 8 [Elmeo
]

f=p
Eh
==
=
[«
=
ANNN
r},QO
=
=
—
o
(&}
=
AN

1 28 A8 red : T0[mW], green : 100[mW],
blue : 100[mW], wW: 100[mW], cW: 100[mW]

fi 2 RGB 4 4= S.Whiteﬁ]r‘“é ‘ % .
A 3 /4/ ] pd
Ag /
3 g /r/ 1 2 7/

B | ;ﬁ r':",,..—qr—"“ D‘ | 777'17

0 0 A A 4 RO T & A
Forwead Ciron| (inA)

J8! 5. LEDZHI|T MR E
Fig. 5. LED lighting fixture detail drawing



o

A F2 LEDZET

SEREERY

J8 6. 2I0|E BfA LS Ozt AR
Fig. 6. The inner view of Light box

3 4 gou—gm

A e Tt 2k

D AWA s A%, ABAGHS BAsfe] 49 7}
5 Ake RS

@ 7 AGARS Fse] AR BGete] 4
o) sk 71 gENE 7SSk

©

=z
[>
os)
o
B
o
1o,
E—'%
%
= 3
=
Y
ftlo

}Be] LED =%} XPOd% E‘rOl—E—E‘}éAQr-"J
THAEE GretagMacbethAFe] 2471 ZHe}3]
(Color Checker)& o]-83ato] 5919 M7}
Eol Hrisith
® 33327 vsEr CS10005 o] 83k 213
ZloEntaAS LEDZY elo]Eul~Be] ¥F
white®] H23E(xy) R AALANED LS AA S}
of WL AT
@ 2413 eto| EMF=ASH LEDZY #lo] EHEBY)
1S AP AETIES] AT AL 2 7HA0]3)
AL, ARG FA RS B e Ak
F 719 LEDA3 =& F5E3ke] Al gk

&)
i _IE Pt
HHN'
vege
E—'é
&
N =
sz
S
1o
ﬁ
MI
A,
)
o,

$3 7124 LEDRY2Y

p% =4
HEEAS £35 7ted LEDRAAZRAANE &
F a9
4. MY Y =N

4.1 X[yt LEDZBAMI Hiu =EME
ot &Y LEDXT% =

PR

2010»4 109 F vred S8 o] 2l 25
H N

El ﬂil
Hm
ﬁod
_&
—

t

)

N
ol
é
2
EY
ife
il
ox,
P‘L'
e
v
M2

wo Mo
Ul
e
)
L
)
:r‘.:
e
—
o)
U
N
oR
>
2.‘:
i)
E
rr
S

7}

=2

o e, & 34 £39 LEDAA dlel
A%t LEDZS S Ae] olvl 4] ulin % CIE
of mE MFE A SAEY, LYR
B4 QRS 1 B e

M

B R lo = oo it T
Loy o

£ K
N
O o
e

D~

kS

m.
KU

o
2y
o
A

ARgE Ao} A5~ LEDShe] o]
Al E7bssiith Telste] A
5 W7stel Aapgel W Akl
A3} LEDZS] 52 4
o] 5go] HaEe Brhssit)
A|Zb = ZhgA o 2 zlelgy

BN
H

o PN
il
lo,
&
ol

Hlo
=

>{1
r _L rh: N n1o

flo
ol
(o,

ol
ﬂF

mx e o 44 &
L)
v
=)
», O
bR
ot
N
)

N

N
<
>
(e
)
Y
o

A}

Auﬂ W] CSI00E o] §3e] Aj21g 2}
Aﬂ' LEDzUﬂ a].o EH]—/\B_/] F=white
QJL@W“ﬂﬁﬂiﬂEa°wamqml
Attt Aol B A 2HER Y F
TN LA W9 380~780[nm]94 w27 A=A
3 glov} LEDZWe] %$ RGB2Ae] A<
o whge] e 2 & F 9k 531 104
3] A9 BEYo] BEdlA Bxgs o
F7F 2 104 9} 134]¢]

1o o not
T
>,
rot

s ™ B
w)
oy
ox
BN
=)
=
2&
mlm
m
m{N'
ol
i)
r\r
Y
o,

-

Hm
t:M
©

1m
_IE o

>~
=

]

>

¥
o

o

=

S

=

=

1o

Sh

I R
[>
1o o -

T

¥
3@ 18 -

Journal of KIIEE, Vol. 25, No. 11, November 2011



480[nm] ¥ cyanAlF 2] 22}
7} B e &ttar Aeksit}l =8 Red$} Blueo] 49 A
Al LEDZEA FEo] n]&S sofof dtrjal

.

)

i
ac

o

9,
o
o

4 CIEM =129 A Planckian
-0 H]&-E Planckian®r4 SEIS o]

=7l 38 AA]

3. Xz LEDEYHMAY Hlw BME Sall =& 52219 7123 LEDZHMAY H|O|E]

Table 3. The Autumn LED Emotional Lighting Colors data in Five days derived from the comparative
analysis of the Daylighting and LED Lighting Color

7+ ] R G B cW wW A= = AFx | Aty i

(day) (cd/m*) (Ix) (K)

7:00 1 229 219 171 225 225 3227 1288 0.3792 0.3731 3994
2 140 239 90 254 121 2864 1124 0.3536 0.3774 4795

3 50 134 198 114 45 1226 4930 0.317 0.3398 6220

4 67 103 127 0 2808 1062 0.3109 0.3236 6640

5 164 236 238 14 780.2 2952 0.3338 0.3432 5431

10:00 1 255 255 255 255 0 2437 929.3 0.3328 0.3422 5474
2 102 255 255 241 150 2967 1152 0.3406 0.3628 5197

3 93 159 210 72 31 1959 3679 0.3181 0.3357 6179

4 31 159 255 255 115 2599 1011 0.3264 0.3479 5759

5 133 295 255 243 141 3300 1187 0.3442 0.3615 5057

13:00 1 112 169 255 255 36 2541 995.8 0.3328 0.3436 5474
2 0 221 255 295 210 3172 1263 0.3379 0.3658 5305

3 0 179 255 295 195 3015 1196 0.3368 0.36 5336

4 55 169 255 255 138 2753 1094 0.3346 0.3514 5407

5 14 212 255 255 255 3277 1374 0.3462 0.3674 5003

16:00 1 47 255 192 255 255 3564 1420 0.3552 0.38 4754
2 79 212 217 96 76 1442 5637 0.3302 0.3617 5596

3 38 150 195 119 103 1589 6333 0.336 0.359 5364

4 114 207 198 60 74 1223 4836 0.3476 0.3673 4954

5 164 244 219 81 59 1407 5573 0.3475 0.3626 4940

18:00 1 0 31 71 40 12 266.4 1039 0.2793 0.3063 9317
2 0 31 62 90 0 587.9 2318 0.3003 0.3279 7244

3 34 103 172 31 38 537.8 2126 0.3041 0.3269 7021

4 34 88 153 17 29 357 1403 0.2949 0.3119 7860

5 90 146 174 0 0 478.5 1530 0.3125 0.3278 6524
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Table 4. The comparative analysis of the Daylighting and LED Lighting Color(Autumn, 21, 2010)
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Fig. 10. Lighting color preference of LED lighting
based on the time
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Fig. 11. The Autumn LED Emotional Lighting
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