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Fig. 1 Block diagram of the solar simulator
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Fig. 2 Principle diagram of computer closed-loop control system
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Fig. 3 Hardware structure of the system
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Fig. 4 Main threads in the software control system
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Fig. 5 Secondary threads of the software control system
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Table 1 Measurement data for elevation angle

HEP | HAN | el | kR | ¥
FRIEEIC) | SHBEIC) [ FUBEIC) | BRI | R ZE(°)
0 068 | 068 | 06718 | +0.0082
10.24 | 10.24 | 10.2301 | +0.0099
438 | -0.62 | -0.6124 | -0.0076
> 1596 | 10.96 | 10.9672 | -0.0072
10 | 1016 | 016 | 01587 | +0.0013
1920 | 9.20 | 9.1875 | +0.0125
;5 |1508 | 008 | 00732 | +0.0068
2586 | 10.86 | 10.8484 | +0.0116
0 | 1958 | -042 | -04108 | -0.0092
10.86 | -9.14 | -9.1332 | -0.0068
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Table 2 Measurement data for azimuth angle

HE | A Fegh | A | ezl

FRBEIC) | SHIEIC) | HPEIC) [SIAEIC) | REIC)
0 0.56 056 | 0.5708 | -0.0108
10.98 10.98 | 10.9904 | -0.0104

. 5.45 045 | 0.4438 | +0.0062
14.68 9.68 9.6726 | +0.0074

10 9.42 -0.58 | -0.5708 | -0.0092
19.74 9.74 | 97505 | -0.0105

15 15.40 040 | 04102 | -0.0102
24.66 9.66 | 9.6698 | -0.0098

20 20.29 029 | 0.3002 | -0.0102
10.12 -0.88 | -9.8724 | -0.0076
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The design of solar simulator control system for high precision solar sensor

Feng Weichang, Chen Jiaqi
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to simulate the direction change of the solar light in space, a computer control system of the solar simulator
for high precision solar sensors is developed. The photoelectric isolation card of the computer control system outputs digital signals

directly to turn on or off the solar simulator light source by the power drive and the soft start circuit, to control the step motor’s
direction and speed by software, to obtain the current angle values by a high precision photoelectric encoder, then to feed back to
computer to complete a closed-loop system. The experiment results show the rotational errors for the elevation angle and the

azimuth angle are both less than 0.02°, which can satisfy the high precision requirements of solar sensors.

Key words: sun sensor; simulating light source; high precision; closed-loop control



