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(Comparison and Analysis about CCT of LED Luminaire According to
Light Sources and Compounded CCT)
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Abstract

Recently, adjustable CCT(Correlated Color Temperature) luminaire for the human circadian rhythm
and room atmosphere has been developed. Accurate CCT control is needed in the luminaire for the
human circadian rhythm. Therefore, appropriate CCT calculation method for each of fluorescent lamps
and white LEDs was examined using three CCT calculation methods in this study. To make accurate
CCT combination, CCT for two different CCT lamps was separately measured. And this study
compared and analyzed proportionally calculated CCT value with measured value from the compounded

lumi

naire with the two lamps.
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Fig. 1. The calculation of CCT
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Table 1. Constants in the improved McCamy
equation
A% | 3,000 - 50,000[K] | 50,000 - 800,000[K]
Xe 0.3366 0.3356
Ve 0.1735 0.1691
Ao -949.86315 36284.48953
Ay 6253.80338 0.00228
t1 0.92159 0.07861
Ay 28.70599 5.4535x10
to 0.20039 0.01543
Az 0.00004 -
{3 0.07125 -
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Table 2. The outline of test lamps
71T % 4 AT
A OAF FL 32[W1, 2910(Im], 220[V] |4,000[K]
A OAF FL 32[W1, 2800[Im] 220[V] | 6,500[K]
LR L NAF LED 42[W], 2730[Im], 220[V] | 5,000[K]
LED 2977 | EAF LED 52[W], 3380[Im], 220[V] | 6,000(K]
2,700(K]
94 LED | &2k NAL 0.1[W], 350V], S4[EA] A000IK]
Bar type = 717 6WIs A 700LK]
6,000[K]
6,500[K]
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Fig. 2. The shape and measurement position of
luminaires

EX CCTol| 3 2zte] w2 Alslr] 94 =

_}:‘_,L_?‘S]’*—‘ 9]_ CCTE A o]—jl % /31] 8 “/]' 9=
o] g3bA S WA LED Bar type 929 2% £, %
o AR 5 21T 4] (@8] ABEE Fol7] 9]

OH 5Ll 6,500[K]#} 2,700[K] Al 7 gl e] Fadol
¥|3= Light Box b @ #]3ell AAAIE SAAIAA =
43k WA TED Bar type 1 6,500[K]¥} 2,700[K] ]
A CCT SA4%k 6506[K]2 2,679K]S #-8-3sk3Ath
ALbaks Edi=2 WA LED Bar type $12= 2,700[K]}
6,500[K] 2] Zdste] 3000(K], 3500[K],
4500[K], 5,000[K], 5,500[K], 6,000[K]-& =&+ 5 ¢

=
B

o} 2+ Light Box vl &k 2| -l MAHAIE $1XIA1A
CCT¢} 3r=4& S48tk
(6506 KX Eiysy) + (2679KX By
CcCT,, = ‘ ®)
! Egs00 T Enoo
By = Egsoo T Eyroo )

9714 cer,,: 5% CCT(K])

E, 53 25([Ix])

set”

E,: CCT7} n?l #de] ==([Ix])
3.2 B Y &y =it

 ArollM= 129 243
FAFAE %—@omv} =743 dlo|H
6500[K], ¥4 {H [ED = 7]
LED Bar type #
3 300 e E‘r ~7<4 Ay} &L= 2 ALoko]
OCTQ‘r ZA%ke] 2271 A UrE} o

B7)7E FAkEe] CCT9F 4% CCTVF At
0}711 Lrebs e

E 3 HHo BFHU

Table 3. The measured value of lamps

3= 32[W] (6,500[K])
1 2 3 4 5 | A+
CCT | 5675 | 5642 | 5634 | 5606 | 5626 | 5,637
X 1333 | 1829 | 1565 | 1680 | 1470 | 1,575
1384 | 1877 | 1607 | 1733 | 1527 | 1,626
7 1340 | 1850 | 1579 | 1678 | 1462 | 1,582
HH LED 29 7]7 42[W] (5,000[K])
1 2 3 4 5 | A+
CCT | 4855 | 4882 | 4847 | 4866 | 4890 | 4,368
X 6047 | 6681 |61c98| 6086 | 6492 | 6,301
Y
7

6605 | 7326 | 6749 | 6647 | 7085 | 6,882
4473 | 4964 | 4600 | 4520 | 4876 | 4,687
WAl TED Bar type ® 3 (2700[K])
1 2 3 4 5 Ss iy
CCT | 2745 | 2767 | 2771 | 2766 | 2733 | 2,756
X 578 74 784 | 703 494 527
Y 517 |6643.7| 703 629 440 | 1,787
Z 176 230 247 224 155 206
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Table 4. A comparison of the measured CCT and
the calculated CCT

4(K]) A7 | Robertson | McCamy |49 McCamy
FL 4000[K] 4233 39323 4241 42728
FL 6500[K] 5637 6,424.6 5631 5640
#w LED 5000K]| 4868 6,082.6 4842.6 48304
4w LED 6000[K]|  56% 6,96 56844 5,849
LED Bar 2,164 20398 2,513 26769
2100[K] , , 7 ,
LED Bar
A0K] 3942 41647 39315 3922.3
LED Bar 4,691 6,0639 4669.3 46609
4700(K]
LED Bar . _
5944 6,125 5959.1 59736
6000[K]
LED Bar
K] 6,429.4 6,724 64378 6,404.6
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Table 5. The measured value and the calculated CCT
on the mixed light using eq. (8 and 9

3,000(K]

5% 2% 1000x] | 2000x] | 3000x] | 4000lx] | 400[1x]’
=7 CCT(KD | 2797 | 2,777 | 2775 | 2,784 | 3,000
=4 2%(Ix]) | 1002 | 1984 | 3016 | 4024 402
T | 916[%] | 91.6[%] | 91.6[%] | 91.6[%] | 81.2[%]
T | 84[%] | 84[%] | 84[%] | 84[%] |188[%]
Robertson 20711 | 2952 | 2551 | 2957 | 2,733
3,500[K]
¥ 2% | 1000x] | 2000x] | 400[1x] | 500[1x] | 400[Ix]’
=7 CCT(KD | 3070 | 3011 | 3067 | 3060 | 3500
74 2Z([Ix]) | 1005 | 1909 | 4065 | 4995 | 4016

2% | 785(%] | 785[%] | 785[%] | 78.5(%] | 60.9[%)]
6500[K] 2% | 21.5[%] | 21.5[%] | 21.5[%] | 21.5[%] | 39.1[%]
Robertson 27193 | 2740 | 2788 | 2783 | 3,146
4,000[K]
¥ 2% | 1000x] | 3000x] | 400[1x] | 600[1x] | 400[Ix]’
4 CCT(KD | 3271 | 33718 | 3376 | 3365 | 4,000
A Z5(Ix]) | 983 | 3052 | 4058 | 5905 | 4017
T | 65.5[%] | 6550%] | 65.5[%] | 65.5(%] | 45.50%]
| 3450%] | 3450%)] | 34.5(%] | 34.5[%] | 54.5(%]
Robertson 2961 | 3045 | 3046 | 3,03 | 3,601
4500[K]
5% 2% 1000x] | 3000x] | 4000x] | 800[x] | 400[1x]’
=74 CCT(KD | 3574 | 3967 | 3810 | 3813 | 4500
24 25(x) | 919 2943 | 4068 | 799.1 | 4013

Z5 | 524[%] | 52.41%] | 52.4[%] | 52.4%] | 32.8[%]
6500[K] =5 | 47.6[%] | 47.6[%] | 47.6[%] | 47.6[%] | 67.2[%]
Robertson 3346 | 3282 | 3247 | 3246 | 4,116
5,000(K]
X 2% | 10000x] | 40000x] | 700[x] | 900[x] | 400[x]’
CCT(K]) | 4186 | 4,246 | 4252 | 4287 | 5000
A 2%(Ix])) | 106 412 6976 | 8389 | 4013
T |394[%] | 39.4[%] | 39.41%] | 39.4[%] | 22.71%]
T | 60.6[%] | 60.6[%] | 60.6[%] | 60.6[%] | 77.3[%]
Robertson 3801 | 3844 | 3842 | 3884 | 4,707
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5,500(K]
X &% | 100[Ix] | 4000x] | 700[lx] | 900[Ix] | 400[Ix]’
%4 CCT(KD | 4822 | 4839 | 4853 | 485 | 5500

24 2%(0xD | 108 | 3965 | 694.7 | 8975 | 401

] 26.3[%] | 26.3[%] | 26.3[%] | 26.3[%] | 13[%]
73.70%) | 73.71%)] | 13.71%] | 713.7(%] | 87[%]
Robertson 449 | 4513 | 4502 | 4516 | 5387
6,000(K]
2¥ 2% 100[1x] | 400[1x] | 700[tx] | 900[tx] | 400[1x]’
4 C

%4 CCT(KD | 5476 | 5515 | 5546 | 5590 | 6,000
24 25([Ix]) | 1024 | 4006 | 7021 | 903 | 400.3
2100(K] %= | 13.2[%] | 13.2[%] | 13.2[%] | 13.2[%] | 7.9[%]
6500[K] %% | 86.8[%] | 86.8[%] | 86.8[%] | 86.8[%] | 92.1[%]

Robertson 5408 | 5425 | 5443 | 5489 | 6125
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