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Modeling of polycrystalline silicon solar module
—Accuracy of the modeling due to changes in temperature and irradiance —
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Solar cells of various types of silicon-based, compound-based, and organic systems have been developed by many
manufacturers and research institutes solar cells. By modeling the solar cells of these types it is possible to simulate the
characteristics of the solar cells in a variety of conditions. This paper revealed accuracy of the model by comparing and
verifying the data of the experimental by building a model of the polycrystalline silicon solar cell modules and changing

the conditions of irradiance and temperature.
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Figurel. Equivalent circuit of a solar cell.
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Figure2. 1-V curve of various irradiance (A)
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Figure3. I-V curve of various module temperature (A)
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Figure4. I-V curve of various irradiance (B)
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Figure5. I-V curve of various module temperature (B)
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Tablel. Electrical characterization of solar cells

Manufacturer A B

Irradiance 703.8 691

IrrfW/m?*]

Temperature 255 25.7

T[Cl

Experiment Simulation Experiment Simulation

Open voltage

Voc[V] 24.95

24.9 25.03 250

Short-circuit
current
Isc[A]

5.39 5.66 5.43 5.55

The maximum
output voltage
Vpm[V]

19.45 19.60 19.37 19.0

Maximum output
power

Pmax[W]

97.29 100.93 97.25 94.28
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