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1) INTRODUCTION
This study represents the Italian response to the European Council of Spatial Planners (ECTP – CEU)
‘Spatial Planning and Energy’ Young Planners Workshop.
The Historic buildings are the trademark of numerous European cities: historic quarters give uniqueness to
our cities, they are a living symbol of Europe’s rich cultural heritage and reflect society’s identity. Yet, this is
also an area where the high level of energy inefficiency is contributing to a large percentage of greenhouse
gas emissions. With climate change posing a real and urgent threat, it is necessary to guide an improved
approach to all refurbishment actions in historic buildings.
The document seeks to evaluate for the city of Rome, a proposal of retrofit on a neighborhood scale,
considering this scale as less evasive than the entire city and, in the same way, more interesting and
effective than individual urban units. By using two indices related to the increased consumption of energy,
namely population density and building density, an area of study has been identified: it is part of the regional
plan called "historical urban settlements." This aspect makes historic buildings’ retrofit a very interesting
question to ponder on, since these buildings are often under restriction and deserve special attention.
The proposal therefore aims to give a response to the immense Rome’s historic building stock, by comparing
two scenarios of possible interventions: energy retrofit with the best available technology and energy retrofit
with the best allowed technology. Where possible, a considerable lowering of the primary energy demand will
be made, by carrying out improvements to the building envelope through the realization of a ventilated roof, a
radiant floor system, the use of skylights in the pitched roof the construction of a photovoltaic system on flat
roof and pitched roof and, eventually, the building of a plant for the recovery of gray water and rainwater.
Through the analysis and planning of the most energy-intensive fields, such as buildings, transports and
public lighting, the holistic approach can be an excellent key factor for creating models of sustainable cities in
terms of energy, which can be neutral in energy consumption and in climate-altering emissions, such as
CO2.

1.2) The National Energy Planning Context
Italy has placed the promotion of energy efficiency among the priorities of its national energy policy, which
combines the pursuit of security of energy supply, reducing energy costs for businesses and citizens, the
promotion of technological chains innovative and environmental protection, including in relation to the
reduction of greenhouse gas emissions. The National Action Plan for Energy Efficiency, in accordance with
Directive 2006/32/EC, identified a series of guidelines that the Italian Government has sought to attain to
achieve the objectives of improving energy efficiency and services energy. In parallel, the National Action
Plan for Renewable Energy, issued by the Ministry of Economic Development and the Ministry of
Environment, as a result of Directive 2009/28/EC transposed by Legislative Decree 28/2011, provides further
guidance for energy efficiency, as a prerequisite for the achievement of objectives in the field of renewable
energy and reduction of CO2, thus prompting to evaluate the implementation of Directive 2006/32/EC in a
strategic context outside the extent of their sector. In the preparation of National Action Plan for Renewable
Energy 2011 both the programmatic elements as well as those introduced by Legislative Decree punctual
28/2011 and the related implementing legislation enacted were duly considered. In fact, the reduction in
gross final consumption of energy in 2020, achieved through programs and measures to improve energy
efficiency, will facilitate the achievement of the objective of efficient energy production from renewable
sources.
The National Action Plan for Renewable Energy 2011 lays the foundations for the establishment of strategic
planning of measures and reporting on all savings, not only in terms of final energy. There is also the
provincial or regional energy plans relating to the use of renewable energy , as indicated by the Law
10/1991, must contain:
 Energy balance identifying basins territorial energy, namely those basins are, by their characteristics,
size, user requirements, the availability of renewable energy sources, energy savings achievable
and pre-existence of other energy carriers, the most suitable areas for the purpose of feasibility
actions of rational use of energy and use of renewable energy sources;
 The location and construction of district heating plants;
 Identification of financial resources for the construction of new plants for energy production;
 The allocation of financial resources, in order of priority relative and absolute percentage of saved
energy for energy saving measures;
 The formulation of objectives as priorities for action;
 Procedures for the identification and localization of installations for the production of up to 10 MW of
electrical energy.
In addition to energy rationalization, the Regional Energy Plan has as its general objective the reduction of
environmental pollution in the territory, with particular reference to the resolutions adopted at the Kyoto
Conference in December 1997, and the subsequent actions of the European Union.
The Regional Territorial Plans are supported by specific municipal energy plans made by the municipalities
with populations of more than fifty thousand inhabitants, included in their Local Strategic Plan.
At the urban scale, the Energy Plan should be integrated with other planning tools, meeting all Local
Strategic Plan. Planning at the urban scale, in order to rationalize the use of energy and reduce consumption
in the organization of civil and industrial settlements must move from a structure of users online (an
organization of energy flows in which each user draws power from a single source, using the part they need
and dispersing the rest) to a frame number, or a system where the energy is used to cascade from individual
users (each function takes heat to temperature that is optimal, but starting from a single source).
Spatial planning and sectoral identifies those urban areas and establishments where you record the highest
levels of energy consumption and where the greater the potential related to the use of cogeneration, district
heating and cooling. The Provincial Government, through the Territorial Coordination Plan, states:
 Urban areas of priority intervention (maximum demand / energy requirements, the maximum level of
emissions);
 The municipalities where it is more effective to take action on public and private building, and in what
proportion;
 The municipalities where it is more effective to intervene with policies of district heating, and in what
proportion.
One of the key elements - in terms of results achieved by scheduling and planning - which will leave the PTC
and the tables are the Concertation thresholds Reduction (three and / or five years) the levels of demand and
output is with these indirect indicators you can quantify the level of effectiveness and efficiency of urban
energy policies.
1.3) Energy Planning in Rome and Retrofit in Historical Building
The need to put in place actions to reduce emissions of greenhouse gases has led Roma Capitale to
contribute to the path towards energy and environmental sustainability by signing the Covenant of Mayors in

Brussels of European cities is pledging to prepare a Sunstainable Energy Action Plan (SEAP), which indicate
the concrete measures and policies that should be implemented to achieve the targets for reducing
greenhouse gases. The general strategy is based on a precise model of energy policy and governance. The
goal of reducing greenhouse gas emissions by Roma Capitale necessarily have to be translated into
concrete policy choice. The SEAP therefore represents a real commitment to a strategic plan and operational
sustainability and energy savings.
The Master Plan plan includes four main lines of action:
1) Renewable energy;
2) Construction positive energy;
3) Hydrogen for residential and transport;
4) Smart grids and electric mobility.
At the base of these pillars lies a fifth line of action constituted by "energy efficiency, which is an
indispensable condition for the development of any other development strategy. All the actions foreseen in
the SEAP are to be framed in the basic concept of a network model, the distributed generation of " energy
and the smart grid. The main actions envisaged include, among the others, in summary :
 The construction industry is a sector that is particularly energy-intensive.
The actions planned are aimed at both new construction and the existing building, particularly for
new construction measures taken they should be aimed at increasing the number of buildings with
higher performance than the existing national or regional level, while as for the existing buildings
some interventions have been identified, and they have to be applied in different sub- sectors
concerned (public and private residential, school building, tertiary);
 The setting of a mobility system that promotes all inside of urban area the improvement of
accessibility by alternative modes of transport, favoring the TPL surface and underground, bicycle
and pedestrian mode and the enhancement of journeys taken along river; special attention will be
given to the implementation of energy infrastructure in line with the Sustainable mobility Plan for
Roma Capitale, with explicit reference to electric mobility and to a model of the transition to the
hydrogen mobility and mixtures thereof;
 The use of renewable energy sources that reduce dependence on traditional non-renewable energy
sources such as fossil fuels and to implement a policy of effective reduction of greenhouse gas
emissions. In this sense it is necessary to implement local energy policies that emphasize the
specific characteristics of the area, such as a good insolation, a lie of the land that allows the
construction of small hydro power plants and an adequate availability of wind in coastal areas,
making these policies a key element of public administration;
 A system of spatial planning modern and updated, through the development of a synergy
(conceptual and temporal ) between plans and programs and the inclusion of environmental criteria
and energy in the process of preparation of planning instruments and sector;
 A green purchasing policy (Green Public Procurement);

The production of electricity on a local basis as a key policy of diversification of energy sources and
environmental sustainability. The wind, solar, biomass, small hydroelectric plants, cogeneration and
trigeneration can be the keys to a policy of local generation of electricity, which combined with an
optimization of the uses and an energy saving policy extended to different areas of consumption, will
lead to a limited dependence on large power plants with consequent immediate positive effects on
greenhouse gas emissions;
 The setting processes of raising, training and participation with finding opportunities to exchange
ideas, the development of the initiatives, the project of training courses, etc.., oriented as content
and method, the principle of sustainability and education at the correct consumption habits.
In reference to the religious buildings of historical value, the changes and additions to the Municipal Building
Regulations (February 2011), regarding the standards for energy efficiency, the use of renewable sources of
energy and water saving, were considered. The Building Regulations contain a greater integration in the field
of environmental protection through the writing of specific annexes relating to the issues of the use of
alternative energies, the rationalization of energy consumption, water saving, sound insulation, energy
savings calculations of the buildings.
In public and private buildings during the new installation of heating systems or renovation of existing thermal
plants, with respect to the entire building unit, the installation of thermal energy production must be designed
and constructed so as to cover at least 50 % of the annual requirement of primary energy demand for the
production of hot water with the use of renewable energy sources.
This limit is reduced to 20% for buildings located in the historic part of the city a UNESCO World Heritage
Site - as well as clearly identified in Regional Territorial Plans adopted by the Lazio Region. They are always
subject to the limits provided by the constraints related to cultural, environmental and landscape.

2) TERRITORIAL AND SOCIAL DESCRIPTION
2.1) Choice and analysis of the neighbor
Given the urban fabric of Rome and its extension, we should use a scale of clear and effective survey.
Using data from the 2011 general population census, it is possible to determine indexes that are
synonymous with high energy consumption. The indices used are the population density and building
density, which can be interpreted as high energy flows in terms of primary energy demand. Through these
measures it is possible to identify the settlement contexts that present major indexes.
After a comparative analysis between the various affected areas of the City of Rome is that Monti is the area
with the highest values. This area has a lot of unique features such as the presence of the Vatican State at
its core, different types of buildings according to the period of construction, two underground train stations
and limited green spaces, due to the presence of a massive urban tissue.

The first municipality, Monti, includes the entire historic center and most of the monuments, archaeological
sites and cultural spaces and exhibitions of the City of Rome. This has encouraged the tourist vocation of the
area in which they have developed most of the tourist accommodations in the city. Given the presence of
institutional settings, most of the activities related to the political and administrative life are also concentrated
in this area. In this 1,430 hectares 132,000 people reside, which is 4.6% of the entire population of the city of
Rome, with a density of 92.2 inhabitants per hectare. This figure of the total population does not hold back
the enormous daily flows of people who visit the district for various reasons and for tourism. In fact, the

historic center continues to maintain the characteristics of elective attraction for the enjoyment of cultural
activities, entertainment and other services. The population has remained fairly stable over the last decade,
except for a growth in the past two years, mainly thanks to the growth in the number of foreign citizens. The
composition consists primarily of many single parents, followed by elderly and many couples. In this context,
the presence of the immigrant component is often a place in the activities of family support. With the
continuous evolution of the social and productive tissue, the territory requires constant interventions aimed at
preserving the social and cultural identity while protecting the share of residential and commercial tissue, as
craftsmanship still exists.
To determine which area to develop further the demand for primary energy in the Monti district, we used
once again the ISTAT 2001. The parameters used are the population density and building density.

Comparing the two cards and using the two indices of comparison, high and constant values in the block
building circled emerge. Therefore, it will be necessary to analyze the area of the district in detail.
The survey area has a population of 3864 permanent residents with an average density of 73.2 inhab. / Ha
with component of foreign residents (267) which is 6.9%.

As for the buildings, they are about 210, of which 158 (75.2%) residential buildings, 20 (9.52%)

office buildings, hotels, services, and 32 (15%) used as religious buildings and hospitals.
The residential buildings were analyzed according to the techniques of construction and are due to the age
of the building. The survey shows that 93% of the total load-bearing masonry is built, the remaining 7% of the
reinforced concrete. In addition, most of the buildings were built before 1945 which is the element that
characterizes the entire historic fabric of the real estate area.
2.2) Evaluation of energy consumptions by sector and baseline CO2 emissions
In particular, out of 2321 total housing, 47 % (1092) has central heating and 20.4% (474) are empty
dwellings. The analysis has taken into consideration different types of buildings and energy consumption
resulting therefrom depending especially on the intended use assigned to the manufactured housing and the
time in which it was made ; consistent with the percentage of buildings of historical and architectural value,
many buildings in which it denotes a lack of quality housing, particularly buildings dating back to the 60s.
The study area has continued with the estimation of the energy consumption of the neighborhood for areas
such as the consumption of electricity for domestic use (kWh / inhabitant and m3/inhab ) , the level of light
present in the study area ( light points / inhabitants) and the rate of motorization ( number of cars / 1,000
inhabitants). Specifically, the data that the environmental indicators show ISTAT provide a final consumption
of electricity of 1458 kWh / capita / year.
Therefore sizing the data on the area of study can include an estimate of consumption. The value of
electricity consumption per capita is multiplied by the inhabitants of the area. You get an estimate of
consumption for the year 2011 1458 kWh / year x 3864 = 5,633,712 inhabitants KWh / year
The same deduction can be taken with consumption relative to natural gas; values indicate a consumption of
309 m3 per capita in 2011. The figure should be multiplied by the inhabitants of the area of study:
309 m3 x 3864 = 1,193,976 inhabitants cubic meters/year
For consumption by the same unit of measurement should be converted 1,193,976 m3 x 10.5 = 11.93976
million kWh / year.
The network of public lighting area is divided into three types of light sources: the first type has a metal

bracket of about 10 m with armor provided by HPS lamps (high pressure sodium) with a power of 250 W.
The second type has metal supports of about 7 m with armor equipped with HPS lamps with a power of 150
W. Finally, there are, especially in the major intersections and squares, a metal that supports 4 lamps of 400
w. The poles that hold up to 250 W of armor are placed in the main streets defined high slip where you have
an abundant and constant lighting for road safety. In the local roads, however, are willing lower stakes with a
reduced intensity of light. In the figure the arrangement of street poles.

In relation to public lighting, 91 points are light bulbs that have High Pressure Sodium (SAP) 30 109 of which
have a nominal power of 250 W, 163 have a power of 150 W and 400 W 36 At our latitudes is necessary
consider a total number of hours that the night lighting ensures visibility road. It is equal to 4200 hours / year.
The amount of electrical energy consumed in a year in the study area is the following:
9 (400W x4) + 163 * 150 * 109 W + 250 W = 66100 W * h year 4200 = 277 620 kWh / year.
(PRIVATE TRANSPORT) 35.9 km / day x 3864 inhab. = 138717 km / day ---> 34.67925 million km / year
Total daily miles traveled by private transport in a year

2.3) Public participation in the decision-making process
“Participation is an essential condition for sustainable development of the city, as the people themselves with
their behavior can become the protagonists of a new model of development.” In line with the requirements of
the European Community, the actions proposed in the "Public information, awareness and stakeholder
involvement" in the SEAP, intend to develop the dialogue with citizens and stakeholders, as a methodology
for the taking of public decisions. The goal is to bring the municipal administration to citizens to respond in a
timely, appropriate and specific way to the needs of local communities, to improve transparency, accessibility,
responsiveness and dialogue towards the citizens and authority, and to direct the system to local public and
private principles of accountability, transparency and subsidiarity.
For the awareness building of citizen, the Sustainable Energy Action Plan proposes the creation of an
interactive process and of course the use of social networks, and also provides the creation of a campaign
with testimonials from spreading through the media and the opening of an office for the information to the
citizens of the energy aspects. The group intends to concentrate on the mapping of stakeholders who have
shown very interested, but who have had no influence on the process. The subjects selected for the
administration of the questionnaires are: residents, business owner and city users of the district.
Nowadays in Italy there is a tense atmosphere and complete distrust for any type of project proposed so the
method of administration of the questionnaire is mainly based on personal interviews because it allows us to
interact with the citizen and feel the mood of interviewee and understand the possible degree of participation
within the process. The important part of the questionnaire examines the perception on the part of the
interviewees of the value of the historical heritage of the buildings subject to retrofit, the opinion regarding

possible actions designed and an opinion with respect to actions proposed by SEAP.
The results show a lack of knowledge by most of the respondents belonging to all age groups taken into
account as for, the issues of energy efficiency and the energy rating of buildings. Older people are not
interested in knowing the actions feasible in their own homes or in own building; whereas young people and
adults have shown particular interest once explained the advantage that can bring any intervention of energy
efficiency in terms of reduction of expenditure and consumption.
The majority of respondents in the bands from 18 to 30 and from 30 to 65, are conducive to the realization of
redevelopment energy in historic buildings provided that their architectural appearance will not be modified.
In reference to the SEAP and proposals relating to the activation of telematics and the opening of an office
for the information to the citizen of the energy aspects , the responses were quite similar for all respondents.
None of the citizens are aware of the existence of the energy plan for the opening of an office information
once again the general opinion is to the contrary because, as previously mentioned , people have a certain
impatience with the government and non- believe in its efficiency. The activation of telematics and the use of
social networks seem to have a possible positive response in young people aged 18 to 30.
In this regard, the group proposes a tool capable of bringing citizens closer to the theme of energy
conservation. It is a return map of energy consumption with buildings more energy- efficient and the most
clearly marked and freely accessible by anyone to make cross-checks , to organize energy policies and
evaluate the results or simply to trigger mechanisms of imitation of virtuous energy savings.
The data for the consumption of utilities of electricity and gas have long been in the possession of local
authorities; comparing the total consumption of each building with the surface of the property, you can get
the energy rating of dwellings in the area. You can then create a system for monitoring energy consumption
data using the area who have no personal reference, however, because they refer to the property as a whole
and to each building by associating a color corresponding to the energy level of classification assigned.
It needs to be kept in mind that a property may have a low energy consumption when uninhabited because
in this case it is sufficient to check whether there are residents; but this is a good starting point for the
representation of the situation of the territory, especially to start sharing at various levels what is the meaning
of energy classification,how it compares to the annual consumption, how you can save money and the
incidence it can have on saving the environment. It is useful to create a culture of sharing and a virtuous
model.

3) DISCUSSION OF POTENTIAL SCENARIOS
Analyzing the land use we saw instantly that the most of the area consists of hospitals. Moreover there are
residential buildings that there are built in the eightieth and nineteenth centuries and they have 5 to 6 floors.
At the end there is a lack of green spaces.

Starting with some climate data base. The area is located in the country of Italy, region of Lazio and in the
city of Rome.
The maximum temperature is 31°C at the month of August and the minimum temperature is 2°C at the
month of January. The relative humidity is always high seeing that the area is located near the Tiber river.
Closing the average wind speed is 3,4 m/s with direction north-east in the winter and 3,5 m/s with direction
south-west in the summer.
Moving forward we did the analysis of the shading with the software ecotect. In the winter we chose the
month of December from 8 in the morning until 15 in the afternoon. While in the summer we chose the month
of June from 9 in the morning until 16 in the afternoon.

We also did the analysis of the air temperature, specific humidity and wind speed for both winter and in
summer with the software envimet.

Modifying technical specifications for the construction or rehabilitation of buildings to take account of other
potential effects of climate change and retrofitting existing buildings to make them more resilient to adverse
weather conditions and natural disasters.
First of all we divided the area into three zones. The residential (A), the offices, college and hospitals (B) and
the religious zone (C). We also also acted under two scenarios. The first one is without constraints of the law
and the second one is the most realistic based on the law. So based on the zone and the scenery we have
considered the following strategies to resolve the problems of temperature and humidity.

There are two types of strategies: the use of the passive system and the use of the active system.
The recovery or even the ordinary and extraordinary maintenance of the historical buildings (zone C) must
include all steps necessary to implement the conditions of sustainability and biocompatibility, as well as
comfort and health of the environments.
For this reason it is suggested to adopt technology systems shortly invasive, made with the logic of "minimal
impact" oriented the use of renewable energy sources and the maintenance of traditional appliances. We will
have to prefer to use bio-sustainable building materials and finishes, provenance local and belonging to the
local building tradition, according to the fundamental principle of "minimal impact" on the existing. We will
have to preferred, also, as much as possible, the use of recycled or recoverable,
Interventions need to contemplate, among other things, the rehabilitation of energy performance of the
building envelope, with solutions should increase the thermal inertia of the enclosures with natural materials
and biocompatible. All work must provide for the recovery of techniques, existing structures and components
in order to collect rainwater.
At last it is finally possible to produce energy with the gel PV which is a liquid material composed of
amorphous silicon, to which is applied a procedure in order to make semiconductor nanotechnological. The
idea is to go to fill the space between the double glazing of the windows. Solar energy is captured and
absorbed by small electrical terminals installed in the windows, and then be poured into the network.
3.1) Active system: solar thermal active
The word "active" means is that some component inside requires power, either a battery or an external
voltage source. At the zones A and B the actions are the same.
In the first scenery we considered the use of a heat pump, a radiant floor, the recovery of gray water and
rainwater, the photovoltaic installation and the use of the LED lighting. Meanwhile in the second scenery we
considered the use of a heat pump, a radiant floor, the recovery of gray water and rainwater and at last the
use of the LED lighting.
- Increasing the autonomy of buildings in terms of water and energy supply, so as to better withstand
disruption in the provision of collective services, through a radiant floor system. Increase of the thickness of
their 18cm floor to enter the pipe and slide the heating fluid.
- There are two ways you can re-use water. First by harvesting rainwater and secondly, by using so called
grey water from showers, baths and basins. Both sources can provide water to flush toilets, and possibly to
use in the washing machine and on the garden. The benefit of grey water systems is, of course, that you
know your home will regularly produce it - rainfall is less reliable. You can cut down your mains water use by
around third by flushing the toilet with rain or grey water.
- Take advantage of the sunshine through the photovoltaic installation to produce electricity from renewable
source, using solar thermal active through the construction of a photovoltaic system on the flat roof and
pitched roof.
- The replacement of the fluorescent lamps with the LED lamps will improve the electrical efficiency and the
heat dissipation.
3.2) Passive system: retrofitting
The word "passive” means that no components inside need to be powered.
In the first scenery we considered the retrofit witch is the ventilated roof or the green roof, replacement of the
fixtures, the use of the solar screens shades, the thermal plaster and the greenhouse solar system.
Meanwhile in the second scenery we also considered the retrofit without the greenhouse solar system.
- Reduction of the thermal dispersion through the internal insulation and optimization of thermal insulation
through the replacement of existing aquifers and the realization of a ventilated roof
- The replacement of the fixtures will optimize the heat insulation. The new array will be in aluminum frames
with thermal break and double glazing that will reduce heat loss.
- The installation of the solar screens shades, outside of the windows will control heat and light, allowing a
lower percentage of both.
- The use of thermal plaster on the walls have unrivalled thermal and acoustic properties that is both hard
wearing and flexible which is ideal for both internal and external applications. When applied either internally
or externally, creates a seamless thermal barrier which eliminates any risk of cold bridging within the
structure.
- Capture the heat through the greenhouse solar for helping the natural heating in the time of winter and the
natural cooling in the time of summer.
- At last we considered for the implant, the replacement of the traditional valves with thermostatic valves or
sensors of the presence, owing to the existence of the empty dwellings in order to not consume unnecessary
energy.

4) CONCLUSION
Work in progress!
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