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P R O J E C T D E S C R I P T I O N

The R(UE)2 project’s aim is to outline the dynamics related to the
gradual introduction of a more rational use of energy in urban set-
tings. Complex contexts must be considered as a whole, because sev-
eral implications, from environmental to social ones, play a
fundamental role. In particular, the teams analyzed the current state-
of-the-art of the cogeneration and trigeneration technologies appli-
cation as one of the possible tools suitable to reduce the waste of
primary energies. The teams dealt with all the technical, social and
economical issues involved in this kind of dynamics, and tried to give
answers regarding the effectiveness of this innovative processes, their
weaknesses and strengths. The teams put forward also new solutions
which could be valuable options for the private as well as the public
institutions taking part in the project.
The project was developed following two different approaches. The
first consisted in the analysis of an urban site, the Arquata District in
Torino, which was selected as a benchmark of energetic requalifica-
tion with the innovative system of an existing housing estate. The
second was chosen to provide a general framework of the developing
scenarios of the ESCO companies within the Italian context.

Team A was mainly involved in the analysis of the following aspects:
the plant – consisting in the cogenerator and the network for the dis-
trict heating –, the environmental impacts of the plant, the energetic
performances of the buildings envelopes and the project communi-
cation to residents and institutions. The technical aspects regarding
the plant components and their energetic and environmental per-
formances involved the engineers of the team while the building en-
ergy efficiency and communication plan were analyzed by the
architects.

Team B worked mainly on the following aspects: energy savings, peo-
ple’s awareness of the sustainable energy issue and of the role of the
ESCO as innovator in proposing energy solutions. After having car-
ried out a thoroughful analysis of the context, new scenarios for ESCO

development and growth were examined. Particular attention was
given to the exploration of the potential of new energy services based
not only on high efficiency generation but also on passive solutions
for energy saving (e.g. improvement of building energy efficiency).
Finally, the environmental aspects related to the ESCO generation
model based on distributed generation were studied. The previously
mentioned topics required a team including engineering, manage-
ment, environmental and communication experts.

The most important results of the R(UE)2 project come from the
proposed integral approach to the complex reduction of energy con-
sumption problem without dramatic changes of life habits. The so-
lution was to be found in collaboration with new energy actors like
ESCO and the organizations involved in the environmental protection
(ARPA) that are interested in energy efficiency. The project teams
analysed real situations and their work may contribute to the imple-
mentation of such procedures in other territorial applications.
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TA S K S & S K I L L S

Ivan Collino evaluated the environmental impacts and meas-
ured the emissions of the heating plant with simulation soft-
ware.
Davide Colzani, Rocco Mastrandrea and Arturo Petrozza

focused their attention on the technical, energetic and eco-
nomical aspects of the plant analysis.
Mariachiara Guerra analyzed the energetic performances of
the building components; she studied some typical cases of
thermo-electrical plants social impact.
Giulio Sovran worked on the analysis of the heating network
and designed the communication project to institutions and
residents.

M U LT I D I S C I P L I N A R I T Y A N D I N N O VAT I O N A S P P R O J E C T S 1

A B S T R A C T

The team was involved in an already existing project, called Polycity,
sponsored by Politecnico di Torino, Centro Ricerche Fiat and Agen-
zia Territoriale per la Casa (the Italian Institution for Social Hous-
ing). This project aimed to improve the residents’ life quality, through
the energetic requalification of the housing estate located in the Ar-
quata district in Torino. This scenario made the complex approach
indispensable because very different needs – not only technical –
were linked to the new plant and the net of the district heating. The
social context played also a significant role as the Polycity project was
to be reported to European Initiative Concerto which, through the
EU Sixth Research Framework Programme, finances innovative in-
terventions in the energetic field. The goal is to encourage a more ra-
tional use of the energetic sources and to promote the adoption of
renewable ones. At first the team evaluated the improvement of the
approach used in Polycity, from technical, economical, communica-
tive and social point of view. One of the Arquata Project purposes is
to study and demonstrate the cogeneration and trigeneration effec-
tiveness within an urban environment. The feature that distinguishes
Arquata from other Polycity projects is the readiness to adopt new
technologies in the development of residential districts. This work,
however, had limited freedom to act: as a consequence, it was more
difficult to achieve high energetic, environmental and economic ef-
ficiencies. A supply improvement aims to increase energy produc-
tion efficiency: in our case, it means increasing heat generation
efficiency. This result can be obtained adding to boilers a co-gener-
ator, able to produce 1MW of electricity: according to the state-of-
the-art, this power supply can be better obtained using, as generator,
an alternative engine fed by natural gas (not to exceed strict pollu-
tion limits). Therefore, the results aim to analyze the critical factors
related to each aspects of the Arquata district requalification and to
provide an alternative proposal.
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The R(UE)2

challenge in Polycity
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U N D E R S TA N D I N G T H E P R O B L E M

The first stage of our study consisted in a general analysis of cogen-
eration and district heating urban applications. In general, Collino
dealt with the problems related to the environmental emissions while
Colzani and Mastrandrea examined the technical aspects of cogen-
eration and trigeneration; Guerra analysed the procedure to calculate
the energetic requirement of buildings and those factors influencing
it, whereas Sovran reported the heating network applications within
the Italian context. Petrozza examined the structure of ESCO compa-
nies and the relevant development in the economical and legislative
scenario. In the second stage, the team worked on the application of
the acquired knowledge concerning a typical and innovative case:
the energetic requalification of Arquata district (Torino), included
in the Polycity project. The district is situated in an urban area, close
to downtown, but isolated from the city by heavy infrastructures: ac-
tually, the building complex, orbiting around via Arquata, is stuck
between the railway tracks and a bridge, making it a secluded core.
Moreover, the buildings are property of the ATC, which is located
right inside the estate, as they were built up in the 70’s on the north-

eastern perimeter border. This particular position, during the resi-
dents’ integration process in the society, reflected the physical isola-
tion of the district, merely residential and totally lacking public
facilities. The Arquata district had been subject to a district contract
since 1996 and then it was chosen as the Italian site to be involved in
Polycity. This project refers to Concerto, that is based on a new ap-
proach to the energetic policies; it places them in a wide scenario,
considering them not only a crucial factor of individuals’ quality of
life but also an essential element of the local development. As a
result, only those projects which, in addition to their innovative tech-
nological aspects, include among the promoters the local govern-
ments and the public and private institutions operating on the
territory, are eligible. Actually Polycity followed this guideline, in-
volving the city of Ostfildern (Germany), Cerdanyola (Spain) and
Torino (chief city); the main difference between the Arquata district
and the other two places (where new buildings were or are going to
be built) lies in the introduction of new technologies in an already
existing urban context.
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1 Via Arquata,
Torino. Top view
of the district and
of the residential
buildings

2 3D model of the ATC building
(built up in 1970’s) and one of the
residential estate (built in 1920’s),
after the insertion of the PV panels.
On the background, the general
planimetry of the district

3 General view of the Arquata
district, from south-west: the
PV panels were inserted over
the residential building roofs
and on the facades of the ATC
estate
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E X P LO R I N G T H E O P P O R T U N I T I E S

After having analyzed the context of the project, each member of the
team worked on one particular aspect, according to his/her own spe-
cific competences, trying to put forward an alternative solution to
the adopted one, that minimizes the weaknesses and improves the
strengths. First of all, the team proposed a different method of choice
for the plant of cogeneration, as, from the supply point of view, there
are many obstacles in achieving significant energetic results com-
patible with the economic costs and the environmental impacts. In
order to improve the supplies, it is necessary to increase the efficiency
of heat generation, adding a co-generator of 1MW of electricity
power. The most important decision is the choice of the number and
the size of engines (several engines mean higher flexibility and less
operational costs, but imply also higher investment costs) and that
is what we did in a preliminary study. This work is a part of this study
and it focuses on the use of two alternative engines. Starting from an
hypothesis of load diagrams, we determined energy fluxes and asso-
ciated costs. Economic indicators, such as NPV, PB and IRR, were
calculated for different possible scenarios and compared with a cer-
tain engine solution: particularly, from an economical point of view,

the study simulated a cost/benefit analysis, calculating proceedings,
savings and feedback times, obtained through the installation of the
machine. The team then carried out the analysis of the energetic per-
formance improvement of buildings, replacing some building com-
ponents: in Arquata district, five hundreds windows were superseded
by new low transmitting ones and the attic isolation was enhanced
with a new sheet of a polymeric material. The windows were changed
only in some of the buildings while the attic isolation was completed
in all: for each block of flats, the Polycity team elaborated an ener-
getic card, including the parameters and the responding values for
each building component. The analysis of these cards allowed a com-
parison before/after the interventions and it identified the improve-
ments achieved with this kind of substitutions in the energetic
requirement. These values can be also compared with those collected
for the new buildings erected in Ostfildern (Germany) that are really
efficient.
The communicative aspect of the project addressed both to institu-
tions and residents was the third stage of the analysis that our team
performed. We examined the impact of thermo-electrical plants in
socially critical contexts and the procedures, implemented by the in-
stitutions involved, to communicate the Polycity project to the resi-
dents. All the drawings prepared by ATC surveyors to study the
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5 Via Arquata, Torino.
General planimetry of the
residential building, with the
district heating network

6 Via Arquata,
Torino. Master plan
of the intervention
and the involved
buildings

7 Via Arquata, Torino.
General planimetry of
the residential building,
with the district heating
network

4 Via Arquata, Torino.
General planimetry
of the residential building
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district were organized by scale and theme analyzing the distribu-
tion of the spaces in the blocks of flats.We tried to emphasize the in-
troduction of the district heating network and how the photovoltaic
panels would be placed over the roofs and the facades of the build-
ings the ATC estate consists of. Further, thanks to a video that we re-
alized it was possible to go through a 3D model of the Arquata
district, simulating the application of Photovoltaic panels: this work
could be an effective and easy instrument to communicate to the res-
idents the new asset of the buildings after the interventions.

G E N E R AT I N G A S O L U T I O N

The main purpose of this work was to outline a new scenario in the
existing context of an innovative project: critical factors and/or pro-
cedures were detected for each aspect and the team proposed the re-
sults achieved as a possible way to improve the complex scene of the

energetic problem in the particular case of the Arquata district. On
one hand, the need of a more integrated analysis of technical and
economical elements, related to the introduction of the plant and its
expected benefits, emerged. On the other hand, the necessity of in-
troducing the energetic efficiency concept of the building compo-
nents in the main actors significantly influencing the energetic
requirements, became apparent. Finally, the need of communicating
both the innovation and the benefits of the interventions to the res-
idents emerged sharply: in fact, due to the Arquata socially critical
context, one of the main challenge consisted in making the residents
aware of their life conditions improvement, generated by the Polyc-
ity project.
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8 Via Arquata,
Torino. ATC buildings
and residential estate,
before (on the left)
and after (on the
right) the insertion
of the PV panels

9 Via Arquata, Torino. ATC buildings
and residential estate, before
(on the left) and after (on the right)
the insertion of the PV panels.
Particular of the roof and the facades

10 Ostfildern,
Stuttgart. The new
high energy efficient
buildings, heated by
district heating

11 Ostfildern, Stuttgart. The
biomass plant: detailed view of the
external facades with the PV panels

12 Ostfildern, Stuttgart.
The biomass plant:
detailed internal view
of the machines

13 Ostfildern, Stuttgart. The new high energy
efficient district, heated by the biomass plant
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TA S K S & S K I L L S

Alfino Di Stasi worked on market analysis and explored new
business scenarios for ESCO, searching for new business op-
portunities and analyzing the economical impacts of project
decisions.
Giuseppe Gazzilli performed a technical role in defining the
issues related to the emissions of pollutants from energy gen-
eration platforms, particularly cogeneration.
Josiane Koueguem Kouam carried out the analysis of the
software related to the project as a whole, taking inputs and
outputs into consideration, especially those related to the
emissions and the monitoring of energy consumption.
Paolo Magri evaluated the architectonics variables relevant to
the energetic parameters and compared the European archi-
tectural innovation projects relative to the develop of energy
culture.
Ilaria Tomat examined the ESCO role and the studies of the
services dedicated to the public awareness of the sustainable
energy theme. She developed methodologies useful for an ef-
fective and simple communication to the consumers.

A B S T R A C T

In a context where the Government document of economic and fi-
nancial planning defines the need of adopting a strategy for energy
demand control and reduction, it’s essential to understand the en-
ergy market state-of-the-art, in particular through the analysis of the
most significant case studies.
Firstly we analyzed the business structure, the dedicated services and
the problems faced by Energy Service Companies (ESCO), a member
of which, Cogenpower, took part in our project as a business partner.
Based on the acquired knowledge, a wide ranging and organic ap-
proach to the problem of energy production and use was proposed,
with special attention to specific issues like the evaluation of the ar-
chitectonics variables with relation to the energetic parameters, the
emissions of pollutants from energy generation platforms, the soft-
ware that could be useful to the ESCO for plants monitoring or pollu-
tants assessment. While working on this problems, the importance
of a more widespread awareness of energy culture became apparent
as a fundamental requirement for the successfully affirmation of al-
ternative energies.
Finally, the proposal concerned a new and innovative service, aimed
to spread a greater energy awareness focusing the people’s attention
on the individual consumptions: everyone should observe the Kyoto
protocol and declare his/her energy consumptions.
The energetic declaration was conceived according to a system of in-
centives and sanctions, to help the consumers to get into more re-
sponsible habits.
Moreover, a communication on the polluted emissions would con-
tribute to make people consider the energy efficiency as a problem
influencing the society as a whole and not merely the individuals’ fi-
nances.
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Future
Energetic Scenarios
Citizens energetic
declaration, a solution to
rationalize consumptions
and reduce emissions
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T H E B R I E F

Following the informations obtained by Cogenpower, one of the
project partners, the ESCO role, activities and services in the energy
market were thoroughfully analyzed.
The first step was understanding how ESCO and cogeneration offer
the opportunity to rationally use the energy in light of the current
national energy market scenario; in other words, the positive effects
of ESCO solutions were compared with the traditional ones, both for
the users and environmental sustainability.
The first part of the work presented here consists in an analysis of the
state-of-the-art technologies, processes, scientific knowledge and
economic aspects related to ESCO and cogeneration, focusing on the
following points:

1 Energy service companies

2 Cogeneration and trigeneration

3 Teleheating

4 Buildings mean heat output capacity

5 Models of polluted emissions diffusion in the atmosphere

6 Software

P R O B L E M D E F I N I T I O N

Based on the acquired knowledge, a wide ranging and organic ap-
proach to the problem of energy production and use was proposed.
As a result, we had the opportunity to discover all the actors and vari-
ables involved in the problem which were not immediately identifi-
able.
Particular attention was given to the following aspects: the spread of
a new energy culture, the ESCO market and the economical implica-
tions of the project decisions, the relation between buildings ener-
getic efficiency and energy saving, the environmental impact of the
polluted emissions and the application of software used to monitor
the energy production and perform the emissions analysis.

A N A LY S I S O F T H E C O N T E X T

For what concerns the achievement of certain objectives concerning
energy management – in terms of a new energetic culture – it is fun-
damental to lay the foundations for a widespread awareness and
knowledge of the energy problem among the population.
To this purpose, an analysis on the main actual macro-trends was
carried out considering also the possible future scenarios.
In order to better understand what the potential development of an
ESCO in the Italian energy market could be, we hold several interviews
with managers working for some of the oldest and most important
ESCO in the cogeneration industry.
Thanks to this approach it was possible to understand the relation
between ESCO and their customers, what are the main difficulties
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1 Energy market for cogeneration.
• Industrial cogeneration: this market segment is already covered by 75-80%;
• Cogeneration for commercial and 3rd sector: the greatest number of potential
clients for ESCOs will fall into this market segment, at least in short-medium term;
• Cogeneration for domestic use: it is the market segment formed by those
consumers who live in buildings without centralized heating system
but equipped with boiler
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ESCO face when formulating their business proposals and how is pos-
sible to divide the target market into segments.
We tried also to understand which customers are preferable to opti-
mize ESCO profits, and the hypothesis of creating two – or more –
clients’ complementarity with different energy needs to best exploit
the installed plant was examined. An analysis regarding the relation
between buildings energetic efficiency and energy saving was per-
formed: we examined how the thermic load evaluation reveals im-
portant aspects relative to building technologies, such as performing
materials and efficient building systems, which could bring benefits
in terms of comfort and energy saving.
Another important aspect of the analysis concerns the actual envi-
ronmental impact of the cogeneration plants, in terms of polluted

emission.
The greatest attention was given not only to the different methods of
modelling – describing the main characteristics and the applications
fields – but also to the procedures needed to choose among different
models and to the variables involved in this kind of application.
Finally, a brief investigation of the softwares potentially useful for an
ESCO both to monitor the plants and to assess the emissions was car-
ried out.

G E N E R AT I N G A S O L U T I O N

Our proposal consists in an “energetic declaration” in which
consumers’ building and domestic electricity and heating con-
sumtptions are monitored and subsequently analyzed by a State de-
partment that could be a provincial bureau or an already existing
institution. The board of this institution should easily collect the data
and cross-examine them with the data provided by the electric en-
ergy suppliers.
Once the data are acquired and validated it is possible – providing
this body corporate with a software allowing the unit uniformation,
gas and electricity consumption and corresponding CO2 emissions
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2 Example of semestral consumption communication to customers.
a the customers are notified about their consumptions during the present and the
past semester and offered simple solutions to improve energy savings for the next
one. The consumption categories are similar to those employed for building
certification except for the form because it is very important to emphasize that the
problem lies in the individual consumptions.
b data on the polluted emissions related to the consumptions, compared to the
Kyoto Protocol and the national and international averages
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calculation – to deliver these data to the consumers at the end of the
year with the purpose to make them aware of the environmental im-
pact determined by their own energetic behaviour. The software, de-
veloped by the team project, is called “Aspsoft” and is also able to
balance the consumption input values through four normalization
parameter depending on building typology, date of the building con-
struction, climatic area and lodging dimensions.
Thus it can be possible to classify any citizen’s consumptions and
enter them into an appropriate class.
Once the customers’ energetic behaviour is identified and classified,
the following year the State department inspector sends to the cus-
tomers a chart meant to invite them to reduce their energy con-
sumptions. The chart depends on the category it belongs to and
incentives are proportional to customers’ consumptions.

The incentives consist in the reduction of the gas taxes (“accise”),
and“I.V.A.” concerning the electric energy consumption; these taxes
depend on the central administration. The fines for no consumption
reductions are higher than incentives to compensate with “not vir-
tuous behaviour” fine payment the lacking income from the “virtu-
ous” ones; in this way the State avoids a heavy tax loss.
Communication to the consumers occurs through an informative
document attached to the bills and sent out every 6 months; it is sim-
ply structured so that the consumers can easily and immediately un-
derstand it.A system able to suggest – thanks to the pictograms – the
daily actions the consumers can put in use to gradually improve their
energetic saving was implemented. This kind of communication sys-
tem responds to the need of giving an easier approach to a subject
that is often unfamiliar to most people.
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7 First communication to the customers:
it is delivered by mail and notifies them
that their energy consumptions will be
monitored for one year. An explanation
of the energetic declaration framework
is given too. This communication includes
also useful advice to help the customers
to rationalize his consumption modifying
their daily habits. This advice would
be of a sort of a house signal system

6 The Aspsoft interface.
This software gives an output
value corresponding to one of
the categories into which the
consumption is organized

5 System layout

4 A comparison between the consumption
per person among different countries. On
world scale, today a person averagely requires
2000 watts but, as it can be seen, there are
huge discrepancies between the industrialized
and developing countries

3 Maximum concentration
of CO from MT working at
Full Load in stable
atmospheric conditions


