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Fig. 2 Flow chart of concentration test
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Fig. 3 Schematic diagram of geometrical concentration

ratio and concentration efficiency

1271
C,=S,/S, @D)
1=/ @ (2)
/S,
C,=822=C, % 3
501/51 « 7
Tracepro
(Polymethyl Methacrylate, PMMA) ,
1. 5 ] N (300 nd
2 000 nm 92% ).
240 mm X 240 mm X 2.5 mm, 460 mm,
10X10 mm?*, 70 mm,
10 X 10 mm?, 50 X 50
mm?, .
(D) (
) 576X.
[10-12] , ,
2.2

350~1 850 nm

Tracepro ,

Total-irradiance map for absorbed
flux receiver surface 1 global coordinates

<10° Wim* 5432 10-1-2-34-5
1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2

Y(millimeters)
| | |

bW —= O =MWk

5432 10-1-2-34-5
X(millimeters)

Irradiance Min:64.999 W/m’ max:17662 W/m? Ave:8901.4 W/m’,
RMS:5831.4,normalized flux:0.89014 1073580 incident rays

4

Fig. 4 The irradiance map on the receiver surface
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Table 1 The local transmittance and concentration efficiency ’
of concentration system through software simulation ’
Position/mm S, S, Ss S, Ss Ave
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Fig. 7 Physical map of concentration test system
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Table 2 Measured local transmittance and concentration

efficiency of concentration system

Position/mm S S, S; S, Ss Ave

Transmittance/( %)90. 526 90. 448 90.421 90.351 90.217 90. 346
Effiiciency/ (%) 82.236 86.350 86.021 85.273 84.253 85.132
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Design of Outdoor Concentration Test System

ZHAO Hui-fu"?,LIU Hua', SUN Qiang',JING Lei"?,LIU Ying' , WANG Yao',LU Zhen-wu'
(1 Opto-electronic Technology Research Center ,Changchun Institute of Optics . Fine Mechanics
and Physics ,Chinese Academy of Sciences ,Changchun 130033 ,China)
(2 Graduate University of Chinese Academy of Sciences,Beijing 100049 ,China)

Abstract: In order to improve the concentration efficiency of optical concentration system, an outdoor
concentration test system was disigned. The second order Fresnel concentration system was chosen as the
test object, and its performances were tested by localized measurement. Using Tracepro software,
transmittance, concentration efficiency and concentration spots of the concentration system were simulated.
The second order Fresnel concentration system was experimentally tested by outdoor concentration
system. Compared the simulation result with experiment result,it was found that the spots uniformity of
the two systems are close,and transmittance differences and differences between concentration efficiencies
are 1. 800% and 4. 346 % respectively. The differences of concentration efficiencies mainly come from the
manufacturing error and measuring error. So this experimental data can provide information and feedback
for the designer and manufacturer of the system to improve the processing technology and raise the
concentration efficiency.

Key words: Non-imaging optics; Concentration test system; Fresnel concentration system; Concentration

ratio; Concentration efficiency



