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Design of high-flux solar simulator

LIU Hong-bo GAO Yan WANG Li GU Guo-chao FENG Wei-chang

( Changchun Institute of Optics Fine Mechanics and Physics
Chinese Academy of Sciences Changchun 130033 China)

Abstract: A high{lux solar simulator capable of delivering a radiative power over 5 kW at peak radiative flu-
xes exceeding 1 800 suns( AM1.5:1 sun =1 kW/m?) is studied in this paper. It comprises an array of ten Xe
arcs and each of them is coupled closely with ellipsoidal specular reflectors of common focus. lIts optical de—
sign main engineering features and operating performance are described. The Monte Carlo ray—racing tech—
nique is applied to optimization of the geometrical configuration for maximizing the source—to-target transfer effi—
ciency of radiative power. Calorimeter measurements indicate an average flux over 1 000 kW /m” at a circular
target with 20 mm diameter which corresponds to radiation uniformity of below 6% . This research facility is
used to simulate the radiation characteristics of highly concentrating solar systems and serves as an experimen—
tal platform for investigating the thermo chemical processing of solar fuels and for testing advanced high-tem—
perature materials.
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Fig.1 Diagram of optical layout
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Fig.2  Schematic diagram of elliptical imaging charac—
teristic
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Fig.3 Radiation distribution on the second focal plane

of ellipsoidal mirror
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Fig.4  Principle diagram of optical integrator
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Fig. 8 Structural diagram of optical integrator
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Fig.9 Diagram of optical system
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Fig. 11  Radiation distribution curve of target plane
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