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Abstract: The author present severa results of some different European Projed about the
cdl "Smart Cities and Communities in Europé'. The main objedive of these projeds is to
develop a replicable strategy for the design, @nstuction and management of entire
residential neghbohoods with "amost zeo" consumption. The eperience, both in the
competition paticipdion and in the ourse of the phases of the projeq, it is paticularly
significant, espedally for the synergy tha has necessarily developed & internaiond level,
induding Municipdity, reseachers, industies, non{rofit companies and finance
companies. Regarding the role of the University is evident the ontribution in terms of
knowledge and stength of cohesion béween the diff erent adors involved.

Keywords. European projed, district energy requdification, energetic peformances,
sustinable evaluaionsby several kindsof andyses.

1. Introduction

The guipment Italian social housng is far lower than the European canors: only 4%, compared to
20% of the overall EU average. After the Second World Wa the rapid popuktion growth and
eonomc development have resulted in the neal to provide low-cost housing by stimulating the
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intengve condruction ofsodal housng. In those yeas energy efficiency, durability and sugainability
were notimportant isaues, resulting in any case irrelevant in comparison to the quantitative demand of
residence Thetrend of growth in residential volumes pe&ed in the'70s during which there has been a
congstence building stock. Today it strongy degraded and therefore it neeals a technologicd and
fundiond refurbishment. Almog always the neeal for technologcd upgading is acaompanied by the
neel to regenerate the soda framework for which thelow qudity level of condruction hasn't certainly
hdped to find oppotunities for soda cohesion and own growth (2).

From severa yeas the EU member states have begun to promote a process of technologicd
renovaion of these urban rediti es consdering the possbility to improve the internd comfort and the
enagy efficiency, in other worlds to improve the sugainable requdificaion of entire districts. Each
member county has a different existing building stock, with different problems and thus in the last
decale, everyone tried to intervene with speafic logic and approadies, but starting from a common
observation: these buildings are more vulnerable than other becaise they are ineficient in several
performance aspeds. They could consquently deteriorate more rapidly than othes. Thus the
retrofitting adionsare congdering as a means of improving the qudity of building system and, at the
same time, as the sugainable development of the city. It is configured so as a means of solving
problems not only for the scde of building tedhindogy, but also for the environmental, econamic,
soda and employment problems (2).

In Liguria, oneof the Italian Regions the Municipaliti es of the small, medium and large towns are
homeowner of some thousands of buildings.. Almog the 90 % of them are for residential use, they
were mainly built beween the late '20sand ealy '90s Mog of these buildings was built before thefirst
Italian legislation on the redudion of energy consunption in the residential and commercia sedor
(Law 373/76). Therefore often it is found alow efficient building envdopeand hedéing system.

Genoa(with other thirty European cities) is one of "Smartcity” that it shdl receve funding (nealy
11 billion over 10 yeas) by the European Community (Figure. 1). In the 2011 Genoawas winne of
threedifferent projeds for the "Smart Cities and Comnunities, 2011" European cdl, launched by the
European Commisson (Seventh Framework Program), one of which is the objed of the present work,
R2CITIES (the other two names are "Trasndorm” and "Celsius') (3-4).
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Figure 1. Smartcity in Genoa thelogo.
2. R2CITIES: thepilot retrofitting project for an Italian social housing district

The R2CITIES mainly aims to develop and demongdrate an open and easily repliceble strategy for
designing, condructing, and managing large scde district renovation projeds for achieving nealy zero
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energy cities. For this pumpos, it will be developed a demondration and disseeminaion framework of
innovdive strategies and solutions for building energy renovation at district level. Three demo sites
will be addressed for demondrating the framework and asodated impads by developing red cases
going beyond current market standards but ensuring the replicability of the concepts deployed.
Valladolid, Genoaand Kartal (Istanbul) Municipditi es will provide three demo sites for a "ambitious
renovaion” of threeresidential districts. For Genoawas chosen a pat of the Pegli 3 district, a district
in the west part of Genog the "Wash Madines' buildings. The Italian patnership is composd by
Municipdity, reseachers, indugries, no{profit companies and financial companies.

The"Wash Mascines" are large residential buildings within the large projed of public working-class
neghboihoodlocaed in Pegli 3, a peripheral hill of Genoa (Figure. 2). The origind ZoneUrban Plane
(PDZ) of Pegli 3 (by application of the Italian Law for counal housngs 16762,1976)indudes many
hedares with a cgpadty of many thousndsof habitants. It is divided into several sedors where a lot of
soda services were indudel (i.e. schools, spaces for sports, supemarkets, highways, etc). Only some
sedors were built with public and private investments. One of the sedors is chaaderized by the
presence of the "Wash Madines" (the subjed of this work, le Lavatrici). Ther names are due to the
presenceof many circular portholes on the facales; they are built on an hill following the morphology.
The projed is charaderized by the simultaneous presence of social housng and private housng. In
paticular the site congsts of more than 600 dwellings. It is divided in four main blocks and ead of
them is composed by three different buildings: a high blodk, a lower block, and a centre clock of
apatments tha span a large change in elevation cdled “the steps’. The complex is diverse in
owneship (some public some private), energy infrastructure (some renovaed some nof), and
popuktion (some private, some public, young and old). The complex has one comnon areg ample
paking, and is served by apublic busline
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Figure 2. The Pegli 3 district: locédization of "Wash Madines".
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The housng district brings itself congderable energy and the environment criticd states, dueto the
large size and the public chaader of the buildings. For these reasons the requdificaion of the
congruction is consdered a tool to reducethe very high cods for management tha could hdp to
elevate thelevel of sodal and environmental sugainability of entire neighbohoods

The Wash Madines were built from the 1983 and the 1989. It was used the banches et tables
condructive technique. The main tedhnicd data of buildings are (Figure. 34):

Figure 4. Bird's-eye view: West view.



- Type of gructure: cast reinforced conaete (depth horizontal and veticd sets: 0.15, 0.20, 0.25 in

- Typology of dwellings: simplex floor with bacony (face oriented to East or West), simplex floor
with doubk faces (faces oriented to East/West), dupkex floors (faces oriented to East or West).

- Typology of comnmon spaces. several different shgoe spaces for comnon adivities;, indgpendent
(structurally and for distribution) elevators and stircases for every condomnium.

- Main charaderistics of congdrudtive elements: founddion on pilots or continug flat roof, fagale with
precast wall panelsfill ed with thermal insulation foam and lightweight conaete blocks, windows with
metal frame and doubé air glazng, South and Nord Facales withoutwindows (Fig. 5).
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Figure 5. Representative plaint of Wash Madines.
3. Technical details of the requalification project

The requalification projed concerns only a pat of the Wash Madiines buildings, becaise the
European Commisson has granted restoration of not more than 18000m?. Therefore a portion of the
buildingisidentified (Figure. 6), tha encloses dl types of condruction and housng of the buildings

Figure 6. The requalificaion znes of Wash Madhines.
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The main objedive of the projed is to identify operative solutions with the following comnon
fadors: redudng energy consumption by at least 50%; increasing sudainable propeties in terms of
reduced produdion of greenhou® gases, increasing internal comfort conditions through passve
solutions use of innovdive tednologes with low econonic impad; nomalization of the solutions
adopied for a red replicaion in other "pats' of the district and, in general, in othe requdificaion
projeds.

For the requalificaion projed "standad" and defined "morphologicd” solutions tha take advantage
of the pealliar charaderistics of buildings, are choen. Some solutions congdering the total 18000
m?, other, deddedly experimental, will be exeauted in a "in situ laboratory”, induding two dwelli ngs,
locaed at an intermediate level and representing a high percentage of housng units of Wash Madines
(Figure. 6).

The projed intend to improve the sugainability performance of the building with technica solutions
applied to the externd envdope Thefollowing solutionsare designed (5-8):

- Standad slutionswith traditiond and innovdive techniques:
+ Thermal insulation (in the 18000 nj and in the “in stu laboratory")
+ Thermal bridges diminaion (n the 18000 M and in the "in stu laboratory")
+ Change of externd windows (in the 18000 nf and in the "in stu laboratory")

- Morphologicd solutions (with automation system for thermal, hygrometric, lighting and seaurity
control):

+ Transformation of common aeain "comnon greenhotse” (in the 18.000m?)
+ Indalation of hybiid phobvoltaic pands with sbrage (on theroof and in the South facales)

+ Trangormation of balcony in greenhou® (in the 18000m? and in the "in situ laboratory"
with automation g/stem for thermal, hygrometric, lighting and saurity control)

+ Trandormation of thewindows in "solar high thermal and lighting performancewindows (in
the "in gtu laboratory™).

3.1. Preliminary performances analyses

The peformances of current state of maintenance and requalificaion projed are caried out as
preliminary analyzes (for the winter/summer regime and acording to current Italian regulationsg in
terms of: @) tempeature and humdity performances of individud building elements, b) energy neals
of 18000m? and of the "laboratory", c) winter energy class d) sustainable propaties throughlife cycle
andyses (LCA).

The preliminay energy peformances results condders only the "standad" solutions becaise the
quantitative asessents of the "morphologicd™ solutionsrequire complex numericd andyses that will
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be peformed during the next development phases of the European projed. These first results are
neverthdessencouraging becaise they show an overal redudionin winter energy requirements highe
than 50% a summer energy requirements redudion excealing the 45% and a change of winter energy
classfromthe"E" classto the"A or B" class(considering the energy classes of the Regiond Law of
Liguna, Italy n. 6/2012. Furthermore it should be noted tha a detailed andysis of individud
"standad" solutions highlights the different influences on the energy savings of insulating pantings,
artificial fiber insulation pands and replacament of high peformances windows.

The applicaion of the LCA to the requdificaion projed has as main pumpos the evaluaion of
sudainable advantages of the projed in comparison with the current state of maintenance Send it
wants to bea verification tool for the optima choice of materials and condruction dements.
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