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In the near future several sectors of industry, building and transport should contribute
to the reduction of air and water pollution causing environmental damage such as the
greenhouse effect or the ozone layer depletion.

In particular, the construction industry should reduce the energy and resources used
for building making, i.e. lower energy and material consumption.

The first step is to choose, at an early project stage, materials and planning solutions
calling for a low waste of energy and resources.

Designers should eventually be provided with the tools to evaluate the environmental
and energy performances of a building.

In this dissertation a survey method called LCA has been used to evaluate the
environmental and energetic impact of a building component, the roof.

Internationally recognised by means of ISO 14040 and subsequent Standards
Organisations, the LCA (Life Cycle Assessment), is currently the most reliable tool in
the evaluation of energy and environmental impacts in a production process.

Given the survey tool, its application limits and goals, we must track down data
regarding these production processes of the building materials that make up the
implementation of the "roofing" functional unit.

All data on the subject have been collected in a database, every card of which
contains values taken from Italian and European production standards regarding the
whole manufacturing process of materials: air and water release, energy
consumption and waste production.
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picture 1

Data concerning different materials have been arranged in cards containing various
roofing solutions, maintaining a common value of thermal insulation.

An environmental profile has been traced for the different typologies of civil and
insulated roofs.

An example is in picture 2.
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picture 2

Then results have been have been standardised and classified in 4 environmental
effects:

. greenhouse effect;

. photochemical ozone creation;
. eutrophication;

. acidification.

This work has enabled the evaluation of potential help on the part of designers in the
reduction of some environmental effects.

The first important result has been collecting data about building materials and all
elements regarding their production, which in the future may be updated with other
data.

Another important outcome has been the definition of an environmental profile for
many types of civil and insulated roofs.

These results do not allow a definite choice between two different roofs, as selection
depends on many factors and not only on environmental sustainability.

However, it is possible to work out a set of values for different roof typologies,
suitable for vehicles or roof garden for example.

The final goal of this work has been to define a minimum and maximum range of
release and energy consumption for different typologies of existing roofs.

The very conclusion of the dissertation resulted in the final comparison of the
planning solutions of a building in progress with our set of values.

The building analysed for this case study was proposed by CSELT (Service Centre
and Telecommunication Laboratories); from its roofing system, two significant
indexes have been calculated: energy consumption in MJ and impact on the
greenhouse effect. Once inserted in a tailor-made range, they assess the degree of
environmental sustainability for the solution adopted.
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