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The Design and Experimental Verification of a Complete

Photovoltaic Module Model Considering its Thermodynamics
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ABSTRACT

This paper presents a novel complete model for a photovoltaic (PV) module of different cell
types, which describes both electricity characteristics and thermal dynamics of PV completely. This
study implements and analyzes the proposed model in the Matlab/Simulink environment. Considering
the effects of sunlight irradiation and ambience conditions, the cell temperature is explicitly derived
regarding sunlight irradiance, ambience temperature, and local wind speed. The cell temperatures and
output powers of a commercial PV module are evaluated through a series of experiments in real
working conditions. Comparing the experimental results with those simulated by the proposed model,
the proposed model is validated and proven to be extremely close to a practical module.
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