Abstract

The production, the transport and the use of the energy sources are the human activities that cause the biggest environmental pollution. The actual large energy system based on the exploitation of fossil sources causes serious environmental effects.

This doctorate thesis is born from the collaboration between the "Dipartimento di Energetica dell' Università Politecnica delle Marche" and the “Parco Naturale della Gola della Rossa e di Frasassi”.

Recent national energy policies encourage the installation of the renewable energy plants in Natural Parks, the information and the spread of initiatives for a rational use of energy. 

A research in “Parco Naturale della Gola della Rossa e di Frasassi” was done about the possibility of the exploitation of renewable sources and of energy saving. In particular this study focused on the installation of solar thermal and photovoltaic systems providing a detailed analysis of these systems. In addiction, some guide lines about the public lighting systems using new available technology were provided. In this way it is possible to reduce the luminous pollution and the energy consumptions, to increase the road safety, to preserve the ecological balance and to integrate the lighting projects with the environment surroundings.

A study about daylighting was carried out to use the natural light and also to integrate it with the artificial light in buildings. This research was based on the study of lightpipes. Using the experimental illuminance data, a numerical model of a lightpipe was created and was introduced in a simulation software called Desktop Radiance. Several simulations were carried out to evaluate the behaviour of the lightpipe.  This daylighting system can be used in several architectural configurations with the aim to reduce the use of the electric energy and to get more comfortable conditions of the occupants of buildings where lightpipe are installed.
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