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Ecobuildings
Power Parks

Società
Funzionalità

Smart Grids
Energia, 

Ambiente

Partecipazione
Economia
SicurezzaAmbiente, 
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Hybrid city Social cohesion
Smart participationy y

Human oriented technology

Social cohesion

Digital PA Digital divideHuman oriented technology

Green economy

Digital divide

Web 2.0 Green economy



SMART MOBILITY

Smart City : sostenibilità a 360°Smart City : sostenibilità a 360°

SMART ECONOMY
Development  of innovative spirit 
Ability to transform

SMART MOBILITY
Local accessibility & Info-mobility
Zero-carbon vehicles – city car
Green biking
Mobility on-demand
S stainable and safe p blic

Smart Mobility

y
Eco-industry
ICT-infrastructures
Alternative economy

Sustainable and safe public 
transport systems
Urban sensor  network

SMART ENVIRONMENT 
Smart urban landscape

Smart Economy
Smart urban landscape
Attractiveness of natural 
conditions
Pollution
Environmental protection
G

Smart integration Smart Environment
Green area

Smart Participation
SMART PARTECIPATION

Smart Energy

S t Li i SMART ENERGY

Development of the cultural identity
Social interaction & communication
Access to the Cultural facilities
Touristic attractiveness 
Individual/Social  Creativity Smart Living SMART ENERGY 

Green energy 
Energy efficiency  
Diffused energy and self-production
Ecobuildings and power parks

SMART LIVING 
Health conditions
Individual safety

y
Inclusion and ethnic plurality
Cosmopolitanism / Open-mindedness
Participation in public life & decision-making

Sustainable resource management
Efficient public lighting

Individual safety
Housing quality
Education facilities



SMARTSMARTcitiesSMARTSMARTcities
Febbraio 2009 - American Recovery and Reinvestment Act 

Recenti Eventi Significativi

-> Notevole spazio alla tematica “Smart City”   (3.4 Billion $)

Ottobre 2009  - EU SET PLAN (10-12 B€)
-> EUROPEAN INITIATIVE ON SMART CITIES
-> EERA – GDL smart city  

Piano d’Azione EU -> Smart City: una delle 7 principali misure per 2 Ml nuovi posti in EU







EU Smart City Initiativey



EERA Smart Cityy

• 27 paesi europei – delegati di team nazionali

Obiettivi immediati
• Definizione delle articolazioni principali della ricerca

M t d ll tti ità di i il i E ll t it• Mappatura delle attività di ricerca e sviluppo in Europa sulla smart city 

Obi tti t t iObiettivo strategico
• Preparare un joint Program su Smart City entro fine 2011



SSPATIALPATIAL VSVS RRELATIONALELATIONAL: : 
TTHEHE SSPATIALPATIAL AAPPROACHPPROACH

2nd level
district

1st level
city

3rd level
b ildi

4th level
districtcity building functional 

unit



SSPATIALPATIAL VSVS RRELATIONALELATIONAL: : 
TT RR AATTHEHE RRELATIONALELATIONAL AAPPROACHPPROACH

CITY NETWORKCITY NETWORK

TTHEHE CITYCITY ASAS AA CLUSTERCLUSTER OFOF INTERCONNECTEDINTERCONNECTED NETWORKSNETWORKSTTHEHE CITYCITY ASAS AA CLUSTERCLUSTER OFOF INTERCONNECTEDINTERCONNECTED NETWORKSNETWORKS



SSPATIALPATIAL VSVS RRELATIONALELATIONAL: : 
TTHEHE RRELATIONALELATIONAL AAPPROACHPPROACH

FRANCISCO VARELA 
the autopoietic organizationthe autopoietic organization

…from description of components… …to description of relations…



11STST LEVELLEVEL: S: SMARTMART CCITYITY
CCITYITY INTINT//EXTEXT INTERACTIONSINTERACTIONS

GGLOBALLOBAL VIEWVIEWGGLOBALLOBAL VIEWVIEW

CITYMODELLINGCITYMODELLINGCITY MODELLINGCITY MODELLING

ENEA



22NDND LEVELLEVEL: S: SMARTMART DDISTRICTISTRICT

MULTIMULTI‐‐LAYERLAYER DISTRICTDISTRICT INTINT//EXTEXT INTERACTIONSINTERACTIONS
VVERTICALERTICAL SPOTSPOTVVERTICALERTICAL SPOTSPOT

MULTI-LAYER 
DISTRICT

MULTI-LAYER 
DISTRICT

ENEA



33RDRD LEVELLEVEL: U: URBANRBAN NNETWORKETWORK

NNETWORKETWORK LAYERLAYER INTINT//EXTEXT INTERACTIONSINTERACTIONS
HHORIZONTALORIZONTAL LAYERLAYERHHORIZONTALORIZONTAL LAYERLAYER

CITY NETWORKCITY NETWORKCITY NETWORKCITY NETWORK

ENEA



44THTH LEVELLEVEL: S: SMARTMART UUSERSER

UUSERSER/B/BUILDINGUILDING TOTO CCITYITY/G/GRIDRID INTERACTIONSINTERACTIONS
NNODEODENNODEODE

ENEA



EERA Smart City Sub-Programsy g

• ENERGY IN CITIES (Responsible AIT, Deputy VITO)

• URBAN ENERGY NETWORKS (Responsible ENEA, Deputy VITO)( p , p y )

• INTERACTIVE BUILDINGS (Responsible LNEG, Deputy AEE INTEC)

• URBAN CITY RELATED SUPPLY TECHNOLOGIES (Responsible TNO, Deputy: Tbd)



Sub Programme “Energy in Cities”





Sub Programme Urban city related supply technologiesSub-Programme Urban city related supply technologies

Ambition:
Transition to sustainable energy neutral districts and cities in 2050Transition to sustainable energy neutral districts and cities in 2050.
Creation of reliable, safe, sustainable energy supply.

RES, research topics defined

-How to bring renewable energy sources into the city?
-How to connect it to the infrastructure
-How to integrate it within the city and buildings

S lSolar
Biomass
Geothermal
waste heatwaste heat
Wind
Mixed
…



Smart CitySmart City
URBAN ENERGY NETWORKS

Mauro Annunziato 

ENEA ItalyENEA - Italy 

www.eera-set.eu



WP 1. Smart Energy Districts

1 1 Inter building interactions

WP 1. Smart Energy Districts 

1.1 Inter‐building interactions

1.2 District heating and cooling management

1.3 District integration between energy production and energy consumption

Inter‐building  thermal and electrical energy balancy.
Street scale energy networkStreet scale energy network.
Inter‐building/street operation management.



WP 1. Smart Energy DistrictsWP 1. Smart Energy Districts 

1 1 Intra building interactions1.1 Intra‐building interactions

1.2 District heating and cooling management

1.3 District integration between energy production and energy consumption

District operation and management.
Inter‐district thermal interaction management.



WP 1. Smart Energy DistrictsWP 1. Smart Energy Districts 

1 1 Intra building interactions1.1 Intra‐building interactions

1.2 District heating and cooling

1.3 District integration of energy production and consumption

Multi‐energy source intelligence (heat, cooling, electricity opt. balance).
Demand side management for local optimization. g p
Management of faults, emergency, black out, self‐healing procedures.
Integration of medium DER, small DER.
Electrochemical storage.
Energy consumption minimization of intra‐district networks.gy p
Prediction of the district energy production/consumption.
Dealing with the electrical grids (Com solutions, network automation, storage off RES peak generation).
Interaction with Smart Grid JP Initiative.



WP 2. Urban space network integrationp g

Sensor

TTHEHE KKEYEY CONCEPTCONCEPT: : 
TTHEHE ““CITYCITY 2.0”2.0” MODELMODEL

Sensor
networks

Urban hubs

TTHEHE CITYCITY 2.0  2.0  MODELMODEL
TTHEHE USERUSER‐‐PRODUCEDPRODUCED CITYCITY

2D com

server
applicazioni

applicazioni
applicazioni serverapplicazioni

applicazioni
application

Users



WP 2. Urban space network integrationp g

2 1 Urban scale network integration2.1 Urban scale network integration

2.2 Energy‐mobility network integration

2.3 Remote management of building city clusters 

Urban sensor networks, data‐energy transmission network, urban data management, environment intelligence.
ICT architectures for smart streets, smart node, smart ring, smart subnet.
Integration of smart services in energy networks: public lighting, traffic/safety monitoring, info‐mobility, buildings 
monitoring, environmental control, waste, water.
Multifunctional platform for network integration (multi‐layer  info sharing, harmonisation of data acquisition and 
collection, performance integrated indicators)
Evolution of Medium Voltage distribution networks for smart City services (bidir. com, smart interface MV & LV,). 
Critical urban network interconnections, effects on network safety/operation, cyber security. 



WP 2. Urban space network integrationp g

2 1 Urban scale network integration2.1 Urban scale network integration

2.2 Energy‐mobility network integration

2.3 Remote management of building city clusters 

Interaction between mobility and urban energy/ict structure (integrated traffic monitoring, info‐mobility, y gy/ ( g g, y,
smart public transportation).

E‐mobility (system architectures, recharging infrastructure,  business models).



WP 2. Urban space network integration

2 1 Urban scale network integration

p g

2.1 Urban scale network integration

2.2 Energy‐mobility network integration

2.3 Remote management of building city clusters 

Real time network monitoring.
Predictive modelling and diagnosticsPredictive  modelling and diagnostics. 
Network remote control.
Cyber security. 



WP 3 H f t th iti it i t tiWP 3. Human factors: the citizen‐city interaction

KKEYEY CONCEPTCONCEPT:  T:  THEHE HHUMANUMAN OORIENTEDRIENTED TTECHNOLOGYECHNOLOGY



WP 3 H f t th iti it i t tiWP 3. Human factors: the citizen‐city interaction

3.1 Citizen‐urban networks interaction

3.2 End user‐Grid Interface

Interaction between Citizen and city networks in public space.
People driven urban network management.  
P l i t ti f i i i b t it b t i bl i tPeople interaction for rising consciousness about city substainable environment.
People acceptance and participation.  



WP 3 H f t th iti it i t tiWP 3. Human factors: the citizen‐city interaction

3.1 Citizen‐urban networks interaction

3.2 End user‐Grid Interface

Advanced smart metering  and smart agents/devices. 
End user‐grid interaction for appliance control.
People‐grid information dialogue, rising customer consumption awareness (e.g. by customer display)
B t ti f d di lBest practice for end user dialog. 
Management of the user behaviour data for user energy management conscious orientation.
Interaction with Smart Grid JP Initiative. 



IILL PPROGRAMMAROGRAMMA ““SSMARTMART CITYCITY” ” DELLDELL’ENEA’ENEA

RRICERCAICERCA DIDI SSISTEMAISTEMA –– SSMARTMART TTOWNOWN: : 
SVILUPPOSVILUPPO DELLADELLA MODELLISTICAMODELLISTICA SMARTSMART STREETSTREET

CCITYITY 2.02.0: : SVILUPPOSVILUPPO TECNOLOGIATECNOLOGIA, , DIMOSTRATIVODIMOSTRATIVO SUSU

SCALASCALA URBANAURBANA SPERIMENTAZIONESPERIMENTAZIONE SMARTSMART TOWNTOWNSCALASCALA URBANAURBANA, , SPERIMENTAZIONESPERIMENTAZIONE SMARTSMART TOWNTOWN

ENEA



Ricerca di Sistema Elettrico

Progetto: Tecnologie “smart” per l’integrazione Progetto: Tecnologie “smart” per l’integrazione 
della illuminazione pubblica con altre reti di 

servizi energetici e  loro ottimizzazioneservizi energetici e  loro ottimizzazione

Durata: annuale (novembre 2011)
Budget: 1 ML Euro (600 KEuro Università)

S GFinanziamento: MSE – AEEG
Partners: 6 univ. italiane di eccellenza su SC



Obiettivi

Sviluppo della modellistica di una Smart Street  basata 
àsull’integrazione di illuminazione pubblica, mobilità sostenibile e 

gestione innovativa di reti di edifici.

Utilizzo della rete dell’illuminazione come struttura portante di una 
rete di sensori, di trasmissione dati verso applicazioni intelligenti.

Obiettivo annuale: modellistica innovativa basata sul concetto 
energy on demandgy

Obiettivo strategico: aggregazione di un team di Laboratori ENEA ed 
eccellenze italiane della ricerca. 



Gli obiettivi specifici

DESIGN/INTEGRATION

SMART 
LIGHTING

SMART 
LIGHTING

SMART
MOBILITY

SMART
MOBILITY

SMARTSMART

SMART 
BUILDING

SMART 
BUILDING

SMART 
TOWN
MODEL

SMART 
TOWN
MODEL



Piattaforma integrata aperta

DESIGN/INTEGRATION

SMART 
LIGHTING

SMART 
LIGHTING

SMART
MOBILITY

SMART
MOBILITY

SMARTSMART

SMART 
BUILDING

SMART 
BUILDING

SMART 
TOWN
SMART 
TOWN

Condivisione dei sensori/dati/applicazioniCondivisione dei sensori/dati/applicazioniCondivisione dei sensori/dati/applicazioni  
Progetto piattaforma integrata per Smart Town
Framework prototipale

Condivisione dei sensori/dati/applicazioni  
Progetto piattaforma integrata per Smart Town
Framework prototipale



Smart Lighting

DESIGN/INTEGRATION

SMART 
LIGHTING

SMART 
LIGHTING

SMART
MOBILITY

SMART
MOBILITY

SMART

SMART 
BUILDING

SMART 
BUILDING

SMART 
TOWN

Lampione intelligenteLampione intelligenteLampione intelligente
Predizione richiesta short/long term
Controllo adattivo potenza  
Controllo della strada

Lampione intelligente
Predizione richiesta short/long term
Controllo adattivo potenza  
Controllo della strada



Smart mobility

DESIGN/INTEGRATION

SMART 
LIGHTING

SMART 
LIGHTING

SMART 
MOBILITY

SMART 
MOBILITY

SMARTSMART

SMART 
BUILDING

SMART 
BUILDING

SMART 
TOWN
SMART 
TOWN

Tutor urbano low cost
Interazione veicolo pubblico-semaforica
Gestione remota veicolo elettrico

Tutor urbano low cost
Interazione veicolo pubblico-semaforica
Gestione remota veicolo elettrico



Smart Building Network

DESIGN/INTEGRATION

SMART 
LIGHTING

SMART 
LIGHTING

SMART 
MOBILITY

SMART 
MOBILITY

SMARTSMART

SMART 
BUILDING

SMART 
BUILDING

SMART 
TOWN
SMART 
TOWN

Modelli predittivi della rete
Interazione rete-edificio-utente
Modelli predittivi della rete
Interazione rete-edificio-utente



Modello Smart Town

DESIGN/INTEGRATION

SMART 
LIGHTING

SMART 
LIGHTING

SMART
MOBILITY

SMART
MOBILITY SMART SMART 

SMART 
BUILDING

SMART 
BUILDING

TOWN
MODEL
TOWN
MODEL

Partecipazione ai network europei (EERA, EII, Urban Europe)
Studi fattibilità per modello di Smart Town competitivo 
(Monza-Brianza, Zola Predosa)

Partecipazione ai network europei (EERA, EII, Urban Europe)
Studi fattibilità per modello di Smart Town competitivo 
(Monza-Brianza, Zola Predosa)



City 2.0y

D t t i l ( tt b 2013)Durata: triennale (ottobre 2013)
Budget: 1.45 ML Euro 
Fi i t MiFinanziamento: Miur
Partners: CNR + Telecom/ENEL + univ. italiane 



Obiettivi

Sviluppo di una piattaforma tecnologica integrata (sensor network, 
trasmissione, architettura dati, intelligenza, attuazione) per un 
modello Smart Town.

Realizzazione prototipale di un dimostrativo in scala urbana e 
sperimentazione.

Obiettivo triennale: piattaforma tecnologica prototipale per città di 
medie dimensioni (10.000/50.000 ab.) ( / )

Obiettivo strategico: aggregazione di una filiera industria-ricerca. 



Gli obiettivi

DESIGN/INTEGRATION

SMART 
LIGHTING
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LIGHTING
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Smart Environment

DESIGN/INTEGRATION

SMART 
LIGHTING

SMART 
LIGHTING

SMART
MOBILITY

SMART
MOBILITY

SMARTSMARTSMART 
TOWN
DEMO

SMART 
TOWN
DEMO

SMART 
BUILDING

SMART 
BUILDING
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MENT

SOCIAL 
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SOCIAL 
PARTECIP

ATION

Low cost air quality monitoringLow cost air quality monitoringLow cost air quality monitoring
climatic variables monitoring
Low cost air quality monitoring
climatic variables monitoring



Social partecipation

DESIGN/INTEGRATION

SMART 
LIGHTING

SMART 
LIGHTING

SMART
MOBILITY

SMART
MOBILITY

SMARTSMARTSMART 
TOWN
DEMO

SMART 
TOWN
DEMO

SMART 
BUILDING

SMART 
BUILDING

SMART 
ENVIRON

MENT

SMART 
ENVIRON

MENT

SOCIAL 
PARTECIP

ATION

SOCIAL 
PARTECIP

ATION
Cultural heritage
Smart Node: citizen communication
Cultural heritage
Smart Node: citizen communicationSmart Node: citizen communication
Urban Safety
Smart Node: citizen communication
Urban Safety



Dimostrativo
scala urbana

In corso trattative per realizzare
uno Smart Ring a L’Aquila

joint di due progetti ENEA
• City 2.0 (1.45 ML Euro) 
• Electrical Mob (3.8 ML Euro)( )

-> filiera industriale di alto profilo
-> alta visibilità



AALTRELTRE PROPOSTEPROPOSTE PROGETTUALIPROGETTUALI ININ FASEFASE DIDIAALTRELTRE PROPOSTEPROPOSTE PROGETTUALIPROGETTUALI ININ FASEFASE DIDI

COSTRUZIONECOSTRUZIONE

VII PQ EU (VII PQ EU (CORDATACORDATA EERA EERA –– JJOINTOINT PPROGRAMROGRAM))
((DADA DEFINIREDEFINIRE))

SSMARTMART CCITYITY IINDUSTRIALNDUSTRIAL IINITIATIVENITIATIVE::
SSMARTMART STREETSTREET NELLENELLE PROPOSTEPROPOSTE GGENOVAENOVA SSMARTMARTSSMARTMART STREETSTREET NELLENELLE PROPOSTEPROPOSTE GGENOVAENOVA SSMARTMART

CITYCITY EE//OO BBARIARI SSMARTMART CCITYITYENEA



Thank o for o r attentionThank you for your attention

mauro annunziato@enea itmauro.annunziato@enea.it


