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Several procedures to predict the energy production of PV solar cells are available in the technical literature. Although, in order to obtain consistent results it is necessary a precise estimate of the internal energy exchanges as well as between the solar cell and ambient. In this paper we present an analysis of the optical and thermal behavior of PV modules. When the module structure is formed by more than one layer (glass, EVA, cells, tedlar), the calculation of absorbed and transmitted light and heat is rather complex, due to the multiple interactions between the several interfaces of the module. Using an analytical method that yields exact solutions for the absorbed and transmitted light in the optical structure, it has been developed a detailed procedure to calculate the temperature in the various layers of the PV module. A theoretical model considers the heat flow across the cell as well as the heat input that results from the light absorbed into the layers. For calculation purposes the module has been divided into two regions, with and without cells. In this way, the maximum temperature inside the laminated solar cell is estimated as well as the internal gradient of temperature. The module temperature is obtained as a weighted average of temperatures in regions with and without cells. The procedure was applied to estimate the optical efficiency of a PV module. Results of cell temperature variation as a function of solar irradiance present a good agreement with experiments. The model can be used as a simulation tool, to predict the behavior of photovoltaic systems, and for design purposes of PV modules.

