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Solar simulation technique for solar cell measurement
WANG Zhi-ming, GONG Zhen-bang , WEI Guang-pu, LIU Li-ming
(Department of Fine Mechanical Engineering , Shanghai University ,Shanghai 200072 ,China)

Abstract: In order to improve the performance of a solar simulator to measure the characteristic pa-
rameters of solar cells more accurately, how to control the radiation parameters for the simulator lamp
was studied, such as the radiation utility rate, radiation uniformity,radiation intension, radiation sta-
bility, and so on. A coaxial optical system was selected as the optical system of the solar simulator.
Then, the utility rate the lamp radiation and radiation uniformity were improved by ameliorating the
optical system structure layout and increasing an optical integrator. On the basis of analyzing the ex-
isting control circuit of the simulator, an optical feedback technology was adopted to redesign the con-
trol circuit and to improve the control ability on radiation intension and radiation stability. The experi-
mental results indicate that the new solar simulator can effectively control radiation intension and sta-
bility. When the standard light intension is 1000 W/m?*, the radiation uniformity is 2. 5% and the ra-
diation stability is less than 1% in a diameter of 250 mm,which has greatly improved the performance
of the solar simulator.
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Fig. 1 Theoretic model of new optical system
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Fig. 2 Work principle diagram of pulse Xeon lamp
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Fig. 3 Control principle diagram of pulse Xeon lamp
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Fig.4 Solar simulator and control systems
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Fig. 5 Flashlight curves of stabilized and pro-
grammed pulse xeon lamp
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Fig. 6 Work curves of programmed xeon lamp(1)
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Tab.1 Irradiance testing Tab. 2 Testing of irradiance stabilization
Fr s WERE W/m’ s B W/ m? Frs AR W/m? Frs RARE W/m?
1 1 000. 10 11 976. 25 1 986. 23 11 985. 45
2 986. 23 12 999. 86 2 985. 34 12 989. 32
3 998. 00 13 1 000. 23 3 987. 45 13 973. 35
4 996. 20 14 999. 45 4 983. 25 14 986. 20
5 952. 35 15 972. 45 5 988. 33 15 983. 20
6 1 000. 23 16 996. 34 6 984.57 16 985. 87
7 983. 25 17 1 000. 35 7 987. 45 17 986. 45
8 1 000. 11 18 973. 35 8 986. 34 18 988. 45
9 998. 86 19 997. 56 9 988. 34 19 987. 56
10 999. 20 20 996. 87 10 987. 56 20 985.23
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