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Abstract: Addressing the deficiencies of solar simulators, such as low radiation intensity and poor
spectral matching, an LED solar simulator consisting of an LED array light source module, Fresnel
focusing lens, optical integrator, and collimator lens is proposed. Firstly, according to the principle of
multispectral fitting, 15 LED light sources with different wavelengths are optimally selected in the
spectral range of 400—1 100 nm, and their light source power is calculated to realize an exact match of
the solar spectrum. Secondly, the design of the Fresnel lens, optical integrator, and collimator lens is
optimized to correct the aberrations of the sun simulator and improve its energy utilization efficiency
and irradiation surface nonuniformity. The optical system is simulated using the LightTools software.
Finally, an experimental device of the optical system is built, its fitted spectra reaching the A level ac-

cording to the AMI1. 5 conditions, a radiation intensity of 1 376. 3 W/m?* from an area of 100 mm X100

Y #5 B #3:2017-05-23 ;81T HH#7:2017-06-23.
HETH: S MG R %R/ E S H (No. 20150204048G) 5 3 48 & 20 7= v 81 37 4 W % 4 W B (No.
2016C084) s HMAHBIT 1+ =R "Rl = H AR M55 % B H (No. 2016370)



308 e KE TR

5 26 &

mm, an irradiation nonuniformity of == 1.73 %, and an irradiation instability of = 0. 82 %. The o-

verall performance of the solar simulator satisfied the Triple-A level.

Key words: solar simulator; LED array light source; optical system; Fresnel lens; optical integrator
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Fig. 1 Optical components of LED solar simulator
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Tab.1 Photoelectric parameters and quantities
of 15 kinds of LED

RN e B ) i
Fow

/nm /nm /mW /n

1 410 380~443  456,7 16
2 480 443~537  287.6 16
3 510 450~ 600 255 32
4 560 520~645  141.1 64
5 612 586~635  45.32 64
6 660 617~687  231.1 16
7 710 675~755 240 16
8 735 666~764  281.4 16
9 780 709~789 171 16
10 810 751~844 110 16
11 860 793~894 95 32
12 880 796~920 97 16
13 950 852~989 120 32
14 1020 870~01 85 32
15 598(H) 415~765 314.3 16
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Tab. 2 Spectral mismatch error in each band

T3 X 1] SCPrfgtE  AMILS BEEE ik
/pm FONW/ Y EOYW/ % WERE/ N
0.4~0.5 19.6 18.5 +5.9
0.5~0.6 20.59 20. 1 +2.4
0.6~0.7 16.73 18.3 +8.6
0.7~0.8 15.48 14.8 +4.4
0.8~0.9 11. 94 12.2 +2.1
0.9~1.1 15.6 16. 1 +3.1
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Wavelength/nm Ratio/ % Match
400~500 99.4 A
500~600 99.8 A
600~700 96. 6 A
700~800 99. 3 A
800~900 100. 8 A
900~1100 105.5 A
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