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Description du sujet :
Renewable energy is energy that is produced by natural resources such as wind, sunlight, waves,
etc. The present work focuses mainly on solar energy and aims at modeling the current that
comes out of photovoltaic (PV) panels. The solar irradiance exhibits a night-day behavior but is
also affected by weather conditions. Such conditions may induce burstiness in the energy
produced. Models for the clear sky solar irradiance at zenith have been developed (see for
instance [1]), but it remains a challenge to account for the actual irradiance received by PV
panels at any time of the day. Measurements of the solar irradiance (direct or diffuse) are often
available, such as those provided by NREL [2]. Recent studies have proposed analytical models
for shaping the solar power; see [3] and [4]. During this thesis, stochastic models should be
developed. Both discretized and fluid models will be considered. All developed models will be
tested against the real measurements and their pros and cons thoroughly studied.
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In a second phase of the thesis, these models of renewable supply will be used to analyze energy
harvesting communication networks. These systems have the capability of obtaining part of their
energy from renewable resources, and need to be equipped with sophisticated energy
management algorithms. Applications include base stations in cellular networks, sensor networks,
communicating objects in general. To this end, it will be necessary to couple appropriate energy
harvesting, storage and consumption models with models of data traffic typical of the application.
For instance: Internet traffic and signalling in case of base stations in cellular networks or
measurement and signalling traffic in case of sensor nodes, etc.
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