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Fig. 1 Solar cell model based on MPPT algorithm
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Fig. 2 Solar cell model based on external characteristic
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Table 1  Technical data of PV modules AU P IR A SF R A BT M., &
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Table 2 Measured data of output characteristic

ZE 0 min 2 min 4 min 6 min 8 min 10 min 12 min 14 min
Vopenl V 18.821 18.769 18.756 18.756 19.042 19.218 19.240 19.180
Lo/ A 0.234 0.229 0.226 0.225 0.217 0.220 0.223 0.214
Vaud V 13.585 13.757 13.752 13.832 14.287 14.316 14.300 14.220
La/A 0.193 0.191 0.187 0.186 0.181 0.184 0.184 0.184
P, /W 2.622 2.621 2.566 2.568 2.581 2.630 2.631 2.616
T/°C 48.20 48.27 48.70 48.73 36.43 37.27 37.30 38.27
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Fig. 3  Results comparison between simulation and

measurement
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RESEARCH ON SOLAR CELL MODEL BASED ON DYNAMIC
ENVIRONMENT VARIABLE

Zhang Yan", Yuan Chengqing'”
(1. Reliability Engineering Institute, School of Energy and Power Engineering , Wuhan University of Technology, Wuhan 430063, China;
2. Key Laboratory of Marine Power Engineering & Technology, Wuhan University of Technology , Wuhan 430063, China;
3. National Research Engineering Center for Water Transport Safety , Wuhan University of Technology, Wuhan 430063, China)

Abstract: In order to study the relationship between the dynamic environment variable and the output characteristics of
solar cell, two new battery models have been proposed based on the research on the mathematical model of the solar cell.
According to the MPPT algorithm and the external characteristic, the connection between the dynamic environment
variable and the parameters on the output characteristics of solar cell has been established, including open circuit
voltage, short circuit current, voltage, current and power of the maximum power point. Meanwhile, the simulation
models in the Matlab/Simulink platform have been put up and the test on the effect of the temperature to the output
characteristics of the solar cell has been developed, which shows the validity of the model. And the test results show that
the calculation error rate of the solar cell model based on MPPT algorithm is less than that of the solar cell model based
on external characteristic, while the calculation process will be more complicated.

Keywords: dynamic environment; solar cell; simulation model ; output characteristics



