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(Sensibility Evaluation on the Correlated Color Temperature in White LED Lighting)
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Abstract

The aim of this study is to investigate the sensitivity evaluation of human beings in reacting to the
correlated color temperature of the optical properties of white LED lighting. For the sake of this study, white
light-emitting diode modules have been fabricated, their correlated color temperature have been measured, test
cabinets for the sensitivity evaluation have been constructed with the white LED modules, and their sensitivity
reactions on the test cabinets have been evaluated and analyzed. The sensitivity reaction has been evaluated by
the semantic differential method with 15 selected questions, and the reliability and the content validity of their
lighting have been analyzed to 3 factors which are the activity as the first factor, the stability as the second
one, the potency as the third one, respectively. For the data analysis on the sensitivity reaction, the dependent
variable is the score of the sensitivity evaluation and the independent one is the correlated color temperature of
the test module.

The results of this study is as follows:

In the case of the sensitive evaluation on the activity and the potency in the white LED lighting compared
with the fluorescent lamp, the subjects have made higher mark on MAs with 8,300[K], and in the factor of the
stahility, they have made higher mark on MA; with 3800{K].
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Fig. 1. White LED lightings and FL lamp(from
upside left ; MA1, MA2, from downside
left: MA3, FL lamp)

2.3 =4 LED =82 &Y Bt

2.3.1 &% Bt oY O%

A4 e A o HAL V€ B8 A7 ¥
8 A8 B89 AgE 8N 38 A
goA FEE ol¥ & AAIA7) 3, WA LED 2%
o] kAl ¥t B3e AASA o] XY &
S 7 8UR8H S B 15789 29 FF
AAstgc AdE 3L E 49 2ot

x 4. MEE 2 Tt o34
Table 4. Pairs of words selected for the
sensitivity evaluation

MEEEE B RCETIN MR
N Ve PR
s | % lanan | M-wwgeg
A BT
R R e P
JJemsn | Jeram | [ewan
-gugg |8 |oanan [ Pl-eeny
(JFres | fewse | Tevaoe
—saan | °|gesg | M-erasn
gagon | ldewn | _|ddad
I e e e

2.3.2 24 [ED =B BY BI Hx

7|&e 7P¢ wol A8€ W7t Wy 2E SDY
o2M 167de] 227(0sgood, C. E)o] Aetat
Al FA9elte].

SDYY H7t HEE 35,7, 9, 1], 3GAZAE
7Fs3tei[7], o] AFelME SDYS 594 AxE
g3tk SDY 54 AEQ B9 w2 dA9
e 13, 0 9 Hee 33, e 9Ae A
TE 5HE AYIES diglon, 449 iz A=
of wet 2334 448 A3 =S sigich

2.3.3 TAl HiWEoj 2ot &y

£ d7elAe 49 tidRrt 2ol dis] =7
THAA =78 AFF7] 8t SDYE AH8-3
Aow, o] FuH FrilA A £FF + e =
o] A Apolg s Wt & UES F
7] S Al HIEEE ol 8dAT. &, Hla =
(333l visted 48 25374 94 LED %)
o] AJHFAE WlshHs WYz 2704 FAld H]
B A & 59 2

E: 3 5. BA| HimE &M
Table 5. Order of the simultaneous comparison

4y 29
29 | Aex | Qaxs | 29 (Meg|ddas
1| MA | 380 | 81
2 | MA; | 5800 ) | 892s | 600 | 743)
3| MAs | 830 )

i 29

K

&8

2]

(
(

]

K

234 BB Bt =B

AHE e AAgke T FH 23 IF
& A GEF 7] A AL o8k 4
AR 13] 3o A@sien, Al gl
e He3} EE Ao, gl 583
Fe3€ & F AFel s 4d FHe A
d ] EEo] Al AAsRed, 48 3
219t A9t 15ml AZE FA

AA AP A FA o 49 s a9 24
2t

Journal of KIIEE, Vol.22, No. 4, April 2008



a8 2. AE Bx2 NE 26
Fig. 2. Pictures of Cabinets and the
experimentation
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Table 10. ANOVA analysis of the color temperature on the factor of potency
N R R R e e T
MA | IO | 224 | L9 [ AR | 6% | 2 | N4 | BB | 00 | MA MM: _‘g’. g
i?; My, | 10| 254 | % | AR | a2m8 | % | L% My MM: _'2. :&93
Mo | 10| 3B | L6 | ¥4 | mest | 3 MAs m; ::2. :gg
Mo | | e | |Ae | wee | 2 | am | s | o8 | ma ﬁﬁ 5125 ﬁ
E&ﬁf}i My | 0| 3¢ | s | ded | ssss | W | e MA, m 3}75 g
wo | m | || v | | m T 53?] =
My |10 | om0 | L | AR AT |2 | 22 (0| o | MA m :g. :g
_iiii My | 10| 38 | LB | AR | 4518 | W | LS MA, m fg g
we | m | | w | o | s | B W e
MAC | IO | 876 | 1% |de-d| ®s2 | 2 | a1 [ B3| 00 [ MA m -ig' %
g4 | MA | 120 | 9% | 198 | A9 | 1393 36% M, m _%, g
My | 10| oo | 1m | $A | 1819 Mas m; l_g '.g

F o<k rE

3.5 ®X B0 ME 2 Bt Bt

3.5.1

JEo ME &Y Bt

Ae o] g FUWE 34 Aol Loty At

o F AUzt t-4E% A &54, Az, 934,
f2lolA 25 f2] &8Eo] 006 olgoleg daie}
oz} 7kl 7 Aolrt gle HOE UEyit

E: 3 11. Mg T M= gt +-A5
Table 11. T-Test of the color temperature on the distinction of sex
T2
N A4 S SD t AHFE FogE
84
180 o 16.97 4.28
gEA 1.782 358 076
g 180 L4 16.18 412
180 o 24.99 567
ery7 929 330.476 354
B3 180 ks 24.51 421
180 o 9.34 2.13
% ~-.556 358 578
R 180 g 9.46 1.84
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3.5.2 XAl M2 24 Bt
Hewo] tie Ao 24 Aolg Lohuy] st
o F AR -AFT A BFA, HAT, 994

E 12 X9W0| ME MSZ0) ChE AT

A% - o4y - ARA - 9T - AP

291oME ol HEo] 006 ol FED £
ARbe) 24 Ao} fiE Aoz el

Tabie 12. T-Test of the color temperature on the distinction of region

_E_
oo * N 3 s SD t AfE | fo%E
180 5& 16.67 397
% - 450 :
w54 180 %A 16,47 445 38 63
180 FE 2487 472
A7 -.443 :
B 180 A 24.63 5.26 38 68
180 F& 9.39 198
A
5 180 A 9.40 2.00 026 38 979

3.5.3 28t mAL Rl 28 Bt

M zof s ST LA JIke] Y zbolE
olr7] Yt F Ak t-gF A5 854, ¢
B+ 89l ME G2 8Fo] 006 olste]EE StAY
7} WA} 7he] A Apelrt e A= dEhen

E 13, SM-mAb Ig 2iel Moo CfE -AS

53], Aol e 34 Hr17t Aol wAte] )
3 4 52 Wk gtk 23y 9% 2l
ME 9] B8] 006 ool At wAR
= A4 &ol7t fie AR YETh

Table 13. T-Test of the color temperature on the students and teachers

29 T N T8 S SD t AR E 9 Bg
3143 17.08 438 '
X 180 -22 .
¥4 @A 16.07 3.99 %0 38 023
84 25.36 484
% Ead 180 i -2.337 358 020
@A} 24.14 5.08
814 9.37 213 '
of Ay 180 al 238 358 812
WA 9.42 1.84
4. 22 % Y 4.1.1 =M |ED T LY VI BL
(1) FEA 8910M 9] 744 H7F A3 MA;, MAg,
418 B MA; 29 25 ‘g5 vjg] &34 8.9l

A S 2P0 YrHEYG
(2) 87 2delMe 44 B7F A3 MA, MA,,
MA; 27 BF ‘g5l vlg) A7 2l

o] A7) B Fu YT IALE e
W2 [ED 23 M%) ne 34 g8 Bl
td ek WA LED 29l gloiM ko] u A 5% 2@ o2 YrEUch
E F AT mAke) 7 GrelA Aol A 3) A 8elX e 24 B7F 2 MA =3
& theat 2riol & GRTel vlE) A% 2elA HAPojRl=

nY . M MHQIY=RTY Y227 W42, 20084 42 (11
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zoz MA; 237 MA; 282 B33l
ujs) g 2lelN 57 2 R HH
At

412 2918 &8 BIL &#

(D) 834 890dMEe Mexst 830[KD
5800[K]> 3800[K] 2.2 HAZagon, AL
57 %€5F o A FU8IA

@) A dME  Aexrt 3800KD
5800(K]> 8300(K] «2o& Azl on, 4
=7t 32 E o A Hrisiach

(3) g gRlolME BHdln e PR
B ALE7) 8300[KIQY MA; Z28-& EA B7}
sgow, EH4le] gle 2HoEE M7}
3800(K1%! MA; %<& =4 stk

4.1.3 BH S0 GE ZY¥ BI 80

(1) JEoME B84, A7, 934 81 BF
7t el g 724 Zel7k |tk

) AN E 54, IBZ, 9F8 A =
T A 34 A7t Yk

(3) A TA FE 34 Aole BT &
Az aQelX = AT TR 24 2ol 7}
Aoy, dF4 sAddME 4 Aol7t ’l
ot

4.2 § oA

o] ATE st WA 2] AW B ATE
7 ARele] Sasir) o] Yt ol ik 2
B A7 ASH ez Yasi
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