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Application of Mixed Light Optimization of RGBW-LEDs in Solar Simulation
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Abstract: According to the diurnal variation of color temperature and brightness of sunlight, a strategy
was proposed to simulate the diurnal variation of color temperature and brightness of sunlight by light
mixing of RGBW-LEDs, and the genetic algorithm was used to optimize the color rendering index. The
simulation was conducted by Matlab, and the simulation results were validated by the sunlight simulation
system based on the Arduino open source platform. The experiment shows that using mixed light based
on RGBW-LEDs can accurately simulate the change rule of sunlight’ color temperature and brightness,
and make LED mixed light have the optimal color rendering property through the optimization of genetic
algorithm, so that the correctness and effectiveness of the proposed strategy were verified. The sunlight
simulation strategy can be applied to the field of solar simulation and engineering practice for special
lighting fields, such as enclosed environment lighting and plant lighting and so on.
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Table 2 Solar simulation data of RGBW-LEDs color mixing illumination based on genetic algorithm optimization

Sunlight color Luminous Optimal

color rendering

Time temperature/K flux/lm index Rpeq Rivest Do Dates Duwses
7:00 3223 28. 486 48. 8 0.41 0.19 0. 00 0.10
7:30 3595 43.295 54.6 0.54 0.28 0.01 0.18
8:00 3812 57.113 58.8 0. 65 0.35 0. 00 0. 27
8:30 3 937 75.099 61.3 0. 80 0. 45 0.01 0.37
9:00 4 087 86. 739 63.5 0. 87 0.51 0.02 0.45
9:30 4 321 94,775 67.2 0. 85 0.52 0.01 0.54
10:00 4 510 103. 937 69.5 0. 85 0. 54 0.01 0.63
10:30 4 667 113. 399 71.2 0. 86 0. 56 0.02 0.73
11:00 4 855 123.951 73.2 0. 85 0.58 0.01 0. 84
11:30 5167 129. 020 76.0 0.75 0.55 0.03 0.95
12.00 5 286 131.798 76.9 0.72 0.54 0.02 1. 00
12.30 5249 131.423 76.7 0.73 0. 54 0.01 0.99
13:00 5132 130. 672 75.7 0.77 0.56 0.01 0. 96
13:30 5 045 122.036 75.0 0.76 0.54 0. 00 0. 87
14.00 4 902 112. 648 73.6 0.76 0.52 0.03 0.78
14.30 4718 103. 261 71.8 0.76 0.51 0.01 0.67
15.00 4 501 93.423 69.4 0.77 0.49 0.02 0.57
15:30 4 368 75.099 67.8 0. 66 0.41 0.01 0. 44
16:00 4101 66. 838 63.8 0.67 0.39 0.02 0. 35
16:30 3712 52.945 57.2 0.62 0.33 0.01 0.24
17.00 3 332 33.795 48. 4 0.47 0.23 0.02 0.12
17:30 3172 28.162 44.0 0.42 0. 20 0.01 0.10
18.00 2921 22.530 40. 6 0.37 0.17 0.02 0. 06

KA 6 rf Bz B BE 17 15 45 3% 2 19 & de A AR 58 5% 2 Arduino TR 5 9 ATmega2560 ffda il 2% 4
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LED % A #t47 PWM 856, Se 8l 4 H H OGB4l
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=
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Fig. 8 Solar simulationresults at different moment
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Table 3 Mixed light parameters measured by solar simulation at different moment

Time T,/K Yu/lm R,
8:30 3952 73.521 60. 7
9:30 4 340 92. 402 66.7
10.30 4 685 111. 657 70.9
12.00 5299 129. 225 76. 2
14.00 4913 108. 782 72.7
16:30 3720 50. 497 56. 8
S 6 A5 B B VR G 06 S5 PR £ TR DY B AR AL AR A A A 9.
6000 140
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4000 - £ 100p
¥ 2 s0f
= 3000 |- @
S é 60
2000 | % a0l
1000 | 20+
0 ] 1 1 1 ] 0 1 1 L I 1
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Time Time
(a) Color temperature (b) Luminous flux
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Fig. 9 Actual variation curves of LED color temperature and luminous flux in solar simulation
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HORBSE IF HoR At e Bk RGBW U6 LED JR-6 61 W (48 %, IR GOLTER L H oL iR Fse i
AR AL AR B LAl b S AR ALY PR RE. R T SR 2R R Y PR R ] 6 P BE BE A Y R IR LED JROLSE
B4z HOHOCAEALL AR UL F) 250CR K B 4

5 Z5ig

ASCHT RGBW Uta LED G772 AR 4 4 B H G 608 152 B A 28 (b LA . 985 4% 5 LED /) PWM
25 Ll RGBW 68 LED JR4 6 i (4 5 DG 8 B E I [ 2 542 46, i T RGBW I, LED JR 65 2 8 K
SE J7 R FUAR 25 (B AFTE S GE il R R B AL 51 A0 IR & 06 1Y W 48 3, f0IR G OB TER L & B 1O R Ao 2
723 Ak ) [ i S B g A ) B Pk g L S BT A By HOBREILRICR . SR AAS SCHR 1 B9 LED H OGBS IS 217 52 590
53R R A RGBW U s LED 1R AR 68 MEMR B L4 B H O 8 52 B2 A8 AL B, JF RE (1R & 6 76 45 i
ZI ARG e e M BE.
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