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The Coupled Model for Prediction of the Temperature Distribution
in a PV Cell with a Hot Spot Induced by Partial Shading
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Abstract

Since the use of photovoltaics in the domestic and industrial sector is increasing, the reliability and safety of
photovoltaic power generation systems is becoming more and more important. One of the crucial issues for safety is
the formation of a hot spot, which can reach several hundred degrees Celsius in less than thirty minutes. For this
reason, a fire may occur under prolonged exposure. However, a method for hot-spot detection during operation, based
solely on current-voltage characteristics, has not yet been established because the detailed formation mechanism of
these hot spots is different for every sample. We propose a new electro-thermal coupled model to predict the
temperature distribution in a solar cell with a hot spot that is caused by a reverse bias voltage due to a local partial

shade. We compare the results of the numerical simulations with experimental data and found that our coupled model

can predict temperature distributions with an accuracy better than thirty degrees Celsius.
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Fig. 6 Heat transport in the PV cell.
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Table 3 The parameters used in the simulation
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h 10.0 [W/(m? - K)]
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Fig. 7 The three-temperature measurement point on the cell.
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Fig. 8 Temperature increase relative to the ambient temperature.
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Fig. 9 (a) Comparison between the thermal image recorded with

an infrared camera and (b) the -calculated temperature
distribution of the bottom layer (backsheet) and (c) the

calculated power density distribution.
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temperature.

Fig. 11 Thermal images of two samples.

Fig. 12 Calculated temperature distribution

of two samples.
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