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Study of Indoor concentration Test System
Zhao Huifu"?> Liu Hua' Jing Lei"? Wang Yao' Xu Wenbin' LuZhenwu'

"Opto-Electronic Technology Research Center , Changehun Institute of Optics, Fine Mechanics and
Physics, Chinese Academy of Sciences, Changchun, Jilin 130033, China
2Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract Because of the large divergence angle and small test caliber, the solar simulator is not suitable for the test
of photovoltaic concentration system. In order to make up this weakness, an indoor concentration test system with a
large caliber and a high paradlelism is designed. A new concentration test method discrete spedral local
measurement method is proposed. Firstly, two-stage Fresnel concentration system is chosen as a test object and
monochromatic light local measurement method is used to test its concentration effidency. Then the average
concentration efficiency is calculated according to the weight and concentration efficiency of monochromatic light.
Finally, the experimental results are compared with the simulated results. The simulated concentration efficiency is
88. 623% , and the measured concentration efficiency is 85.45% , with the difference of 3. 173% . The transmittance
and the uniformity of concentration spot are quite dose. The difference of concentration efficiency mainly come from
manufacturing error and measuring error. The sdentifidty and feasibility of the indoor concentration test system are
confirmed through the experimental data analysis. The light divergence angle of indoor concentration test system is
0. 267, which can match sunlight divergence angle, and its 145 mm caliber can test the performance of concentration
system with the large cliber. Indoor concentration test system with simple strudure and low cost will have broad
application prospeds in solar-energy concentration field.
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Table 1 Local transmittance and concentration efficiency of concentration system through software simulation

x= x= x= X = x= x= y: y: y: y: y: y: ‘
Z60 —40 —20 UCMT o0 40 60 60 ~40 -20 20 40 6o Averase

Position /mm

Transmittance / %  91.02 91.15 91.22 91.27 91.22 91. 14 91.02 91.03 91.13 91.25 91.25 91.15 91.02 91 10
Efficiency /% 89.24 90.77 88 .31 88 58 88.30 90. 77 89.24 89. 23 90.78 88.30 88.29 90.76 89.24 89.57
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Table 2 Simulated transmittance and concentration efficiency of Fresnel concentration system for different monochromatic light
Wavelength / nm 423 490 510 525 615 700 785
Simulated transmittance /% 91. 10 91. 21 91. 21 91.21 91.22 91.22 91.22
Simulated efficiency /% 89. 57 89. 57 89. 57 89.57 89.57 89.57 89.57
Normalized w eight w; 0. 0649 0.1658 0.2325 0.3319 0.1817 0.0226 0. 0006
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T able 3 Measured transmittance and concentration efficiency of Fresnel concentration system

Position /mm

xX= xX= xX= X = x=

x:
260 40 20 Center T T4 6o

y= Y= y= y=
-60 -40 -20 20

y=

9;‘:0 60 Average

T ransm ittance / %

Efficiency /%

88.46 90.16 86.36 92. 50 87. 88 89. 68 86.72 89.84 89.26 85.25 86.05 90.52 87.50 88.51
87.31 87.25 82.48 87.00 82.24 87.71 86.38 82.03 87.12 82.59 82.87 87.21 86.17 85.63

4
Table 4 Experimental transmittance and concentration efficiency of Fresnel concentration system for different monochromatic light
Wavelength / nm 423 490 510 525 615 700 785
Experimental transmittance / % 88. 51 88. 58 88. 57 88.60 88.59 88.58 88.57
Experimental efficiency / % 85. 63 85. 51 85. 50 85.51 85.19 85.08 84.96
Normalized weight w; 0. 0649 0.1658 0.2325 0.3319 0.1817 0.0226 0. 0006
(6) 85. 45% , 3
(3) :
Co= Cy = 165 1) PMMA,
85.45% 141 300~ 2000 nm 92% ,
88. 623%, 800~ 1850 nm
85.45%, 3.173%,
2) ,
800~ 1850 nm , 1850 nm
4.4 1850 nm
R 400~
800 nm 1850 nm
R 400~
800 nm s
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