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Optical design of solar simulator used for transient
calorimeter calibration system
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Abstract: The optical system of a solar simulator used for a transient calorimeter calibration system is de-
signed, which comprises a Xe arc, an ellipsoidal specular reflector and a channel optical integrator. The de-
sign criteria and limitations of the ellipsoidal specular reflector are introduced, and the work principle and spa-
tial uniformity of the integrator are also analyzed. Then, based on the sizes of receiving surface and installation
space, the system design is optimized and simulated. The simulation results show when the amplification factor
and the length of the integrator are set to be 4.5 and 8. 5 mm respectively, the received average flux will be
4 250 sun constants with a radiation uniformity below 3% for a 7 000 W Xe arc lamp, and 2980 sun constants
with the same radiation unformity for a 5 000 W arc lamp. Both of them can meet the operating requirements of
the transient calorimeter calibration.
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Fig.2 Intensity distribution of Xe arc
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Fig.3  Flux distribution of Xe arc
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Fig. 4 Optical parameters of ellipsoidal specular

reflector
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Fig.5 Arrays of ellipsoidal specular reflector
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Fig. 6  Light transmitting in integrator
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Fig.7 Sizes of integrator and light source
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Fig. 11  Spatial uniformity of integrator
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Fig. 12 Simulation results
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