








As can be noticed from Fig. 2, the centrality of node 0
decreased from 6 to 5, and the centrality of node 6 increases
from zero up to 2. With regard to node 0 the decrease of the
degree centrality confirms the reduction of GHG emissions,
in fact the electrical demand referred to the power plant is
lower. Instead, concerning node 6 the increase of the degree
centrality is a measure of the installation of cogeneration
systems or of the exploitation of renewable sources, as
recommend by the Plan 20 20 20. The other nodes do not
present changes in the out-degree centrality.

4. CONCLUSION

In this paper the energy mapping of the urban energy flows
is studied through the implementation of the network theory
in order to permit a scenarios analysis for the elaboration of
energy strategies for the promotion and installation of
cogeneration systems and in favor of renewable sources.

A flexible tool was developed in order to characterize the
energy profile of an urban area and the validity of the
proposed model was tested within the municipality of
Catania. The developed model is able to define the
interactions between nodes and allows the formulation of the
urban energy trajectory relatively to the energy demand of
each district. Moreover, the obtained network has been
characterized from the structural point of view, by
emphasizing the degree centrality for each node.

Further in-depth analysis are necessary in order to involve
the heat demand of each district and to determine a criterion
according to which nodes choose their connections, as for
example a cost and environmental criterion. Further direction
of the research could refer to the description of how networks
may change over time or to analyze scenarios when node or
arcs are added or deleted.
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