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e Comunita Energetiche

Il contributo degli edifici alla Sostenibilita delle Citta:
approccio metodologico olistico, sviluppi della Normativa Techica

ing. Pasquale Capezzuto
Presidente Commissione Tecnica UNI/TC058
“Citta, Comunita e Infrastrutture sostenibili”
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Goal 11: Sustainable Cities
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Make cities and human settlements
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Policies Europee per la Transizione Verde e Digitale —

® Smart Readiness
Indicator (SRI)

EUROPEAN
AN ACTION PLAN FOR

THE RENOVATION WAVE:

COLLECTIVELY ACHIEVING
SUSTAINABLE BUILDINGS IN EUROPE

URBAN EUROPE .;;;Q}-‘ °

vd 1Y

100 Climate-Neutral
Cities by 2030 - by and

e ‘for the Ci;izens
E U R O P E TO WA R D S C\lmate?Neutral and Smart Citle‘ze —
POSITIVE ENERGY

DISTRICTS

2030
A 4 DIGITAL

~ Circular Economy COMPASS

. Action Plan ‘
The European
Green Deal

+ Global
~Gateway
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La Transizione Di g itale a so stegno COMUNICAZIONE DELLA COMMISSIONE AL PARLAMENTO EUROPEO,
AL CONSIGLIO, AL COMITATO ECONOMICO E SOCIALE EUROPEO E
AL COMITATO DELLE REGIONI

Connettivita per un mercato unico digitale competitivo: verso una societa dei Gigabit
europea

Proposta di

DECISIONE DEL PARLAMENTO EUROPEO E DEL CONSIGLIO

Febbralo 2020
#DigitalEU

che istituisce il programma strategico per il 2030 "Percorso per il decennio digitale"

Le tecnologie digitali sono fondamentali affinché ['UE consegua la neutralita
climatica entro il 2050, obiettivo fissato nel Green Deal europeo.
COMUNICAZIONE DELLA COMMISSIONE AL PARLAMENTO EUROPEO,
AL CONSIGLIO, AL COMITATO ECONOMICO E SOCIALE EUROPEO E

(U Y 9, W a )
3 ® L ta
AL COMITATO DELLE REGIONI

O D
o
Reti Agricoltura di Mobilita Edifici Spazi di Il potere
energetiche precisione e trasporti intelligenti dati verdi dei dati
Bussola per il digitale 2030: il modello europeo per il decennio digitale

5G FOR SMART

000 0MO COMMUNITIES

Internet of Smart Energy Mobile Communic.
things (IoT) meters/ Managemen Services/ Technology/
- (5G45C)

AMI t Systems Apps

arw Global Gateway
* Global €300 bilioni tra 2021 and 2027

* i
»Gateway
Il contributo degli edifici alla sostenibilita delle Citta
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Smart En ergy System n Digital technologies contributing to

- the energy system’s transformation:

D3| Renewable ifici i
% Artificial Intelligence (Al)

Ener
= ergy 205
00:-!0@

Internet of Things (loT)

‘ %Té Decentralised Edge Intelligence

SySter!‘l DESIGN —~ ; = : o .. “., :
Integration PRINCIPLES ; ENERGY |/ “?) 56 Connectivity
FOR DATA 1 | SYSTEM 56
imisati SPACES i =
Optimisation D@Tw ‘%= High-Performance Computing (HPC)
of renewable = o — 2
energy production " .
and usage Blockchain
. s . oo u%\
ﬁ Bi-directional Smart Home gg - namle St rating
T ﬁ . R . oolo AT e COMUNICAZIONE DELLA COMMISSIONE AL PARLAMENTO EUROPEO.
[lo—0 EV-chargmg and BUIldlngS m i — Aariiri i AL CONSIGLIO, AL COMITATO ECONOMICO E SOCIALE EUROPEO E

AL COMITATO DELLE REGIONI

Digitalizzare il sistema energetico - Piano d'azione dell'UE

7 —( Greening
Fla the Grid

Digitalization
& Energy

The green, resilient, secure and

affordable energy system
_of tomorrow is digital

Il contributo degli edifici alla sostenibilita delle Citta



Smart Energy System
Buildings in URBAN Energy System

Greater digitalization and system integration can enable efficient, climate-neutral cities

Demand Optimization and Energy

Flexibility

Alleviation of
grid congestion

Efficiency and Distributed Energy
Resources (DER)

Environmental
Rooftop solar agenda
(and other decentralized ] ’
generation) Residential/ I/
commercial energy s engagement A Additional ancillary service
‘(5\' management :' Social \ St
Microgrids @ systems \
000 : ! \
GRS : : far
1 m &
1
\ ' Y
1
/’ EV charging infrastructure

and smart charging

Q)
BE Be

Battery stora Smart, highly
(8tm) efficient lighting, Efficient o
buildings cities

I
and appliances Mobility hubs, car-sharing,

micro-mobility and last-
mile logistics
d~ o
Community and
district-level smart
solutions, including
heating and cooling
(DHC)

o

Smart, electric
heating and cooling
systems

Decarbonized Heating and Electrification of Transport

Cooling Systems

@ @ g\;_{i

Decarbonization

Digitization Decentralization Electrification

Towards a decentralised, decarbonised and flexible energy system

Urban Energy systems

“integrated urban energy system”

Edifici : micro energy hubs

Connected Cities and Electrification

No Electricity
No Smart City

WORLD
ECONOMIC
FORUM

~—

World Economic Forum

In collaboration with Accenture



. T Smart building means different things
What is a smart building?

Definizioni, componenti - sistemi di valutazione

BPIE definition of a smart building (2017): Building Performance Institute Europe

“A smart building is highly energy efficient and covers its very low energy A nunl§ %u%tﬂgzs READY 2
demand to a large extent by on-site or district-system-driven renewable BPIE LDINGS REVOLUTION?
energy sources. A smart building Yo

(i) stabilises and drives a faster decarbonisation of the energy system
through energy storage and demand-side flexibility;

(ii) empowers its users and occupants with control over the energy flows;

(iii) recognises and reacts to users' and occupants’ needs in terms of comfort,
health, indoor air quality, safety as well as operational requirements.”

COMFORTABLE
Tl e = b @omn HEALTHY
BUILDING
Building , Enprgygintercom;iod - e &
Automafion [ buildings Q‘\ ) | = a
A \/,\C - BPIE
S y RSy SMART
B &o® aBUILDING

Pasquale Capezzuto



Smart Buildings

Norme Tecniche Internazionali, Europee e Nazionali + Automatic controls

* Energy management
» Cybersecurity

L . « Infrastruct
@ CEN/TC 350 Sustainability of construction works . gor:r?er;?\,il:;es
CEN/TC 247 Controls for mechanical building services - Digital technologies
* Smart appliances
"N 1S0/TC 268 ISO/TC 59 ISO/TC 184 ey
= Sustainable cities and communities Buildings and civil engineering works = Automation systems and integration /

|SO/|EC JTC 1/SC 41 Internet of Things and Digital Twin

IEC-ISO-ITU
JOINT SMART CITIES TASK
- FORCE

|EC Internationall SyC Smart Energy

Electrotechnical
memmd  COmmission SyC Smart Cities Electrotechnical aspects of Smart Cities

UNI EN I1SO 52120-1:2022

SG20: Internet of things (IoT) and smart cities and CEI TC 13-64-120-205-306-317
communities (SC&C)

Commissione UNI/CT 058 Citta, comunita e infrastrutture

A S\ sostenibili
B3 CeNeLec () PIEEE w tenibil

Il contributo degli edifici alla sostenibilita delle Citta Pasquale Capezzuto



SMART BUILDING in Standards and EU Projects

Zo ICSO/TC 268 DRAFT INTERNATIONAL STANDARD ISOSmart community infrastructure — Development

oy ble cities and c ities guidelines for the information system of smart
ISO/DIS 37173  puildings

3.3 smart building

building that can identify and adapt to both expected and not expected changes by effective
use of data, information and communication technology and to continually improve

prediction and action in response to the various needs of building values, urban
activities and urban operations.

%‘ Smartness of a building refers to the ability of a building or its
~

7 g n systems to sense, interpret, communicate and actively respond

o g in an efficient manner to changing conditions in relation to the
S operation of technical building systems or the external

environment (including energy grids) and to demands from

building occupants.




European ® Smart Readiness . .

- Commission Indicator (SR SMART Readiness Indicator

EPBD RECAST 2010/31 UE Capacita di un edificio o di un’unita immobiliare di

DIRETTIVA (UE) 2018/844 adattare il proprio funzionamento alle esigenze

. = P J— = de//’occ:_,lpante e della ret(f,- e di migliorar(_e l’efficienza

[ @ \ @ lenergetlca e la prestazione complessiva durante
‘uso.

@ @B @ @

Dynamic building Electricity and

water (regolamento delegato (UE) 2020/2155 del 14 ottobre 2020)

enveloppe charging control

ONE SINGLE SCORE CLASSIFIES QG
THE BUILDING'S SMART READINESS B

SRI 45%

Smart-ready services

Energy savings Respond to * Respond to
and operation user needs needs of the gnd

! D ((( ,))
Convenience Health & Information to Energy flexibility
wellbeing occupant & storage

Built EU /3

g Maintenance &
Energy efficiency

fault prediction




Evoluzioni del concetto di Smart Building

“An intelligent/smart building is one that doesn't make the occupants look stupid.”

Sam C M Hui Technological and Higher Education Institute of Hong Kong -

\_ T EBC <€)
A ‘ ( >~ Sowndargswa
8 "Bﬁuldmg‘ A IEA EBC - Annhex 81 - Data-Driven Smart Buildings
p AR il
gl (D1 ¢ :

N
* Internet of Things sensors 10T Iulf BIT:dng EAQBTET
« Intelligent Building Management System IBEMS Analytics
« Artificial intelligence Al & ‘Pradidtion
* Augmented reality AR ﬂz SATF — Energy Savings Strategies
*5G o _ o — Operational Optimization
consentono allo Smart Building di controllare e
ottimizzare le sue performances automaticamente o AR :
come supporto alle decisioni, con interfacce utente per G‘\/ Smart?B ﬁ PRECEPT

Less Energy > Smarter Buildings

controllarne le operazioni

RPHE~@@Og B e

" ogm 3 " 2 o (PAS SR N - N Editorial
Big data At:::ﬁcwl Automation Sn:an ln:;rirm of ::‘tv'a:tood GIS Digital Special Issue Cognitive Buildings
intelligence meters ngs simulations twins

Lavinia Chiara Tagliabue "+ and Ibrahim Yitmen >

Il contributo degli edifici alla sostenibilita delle Citta Wihite Paper / Task Force 3 / Topic Smart buildings os flexibility providers to the electricity grids



What if? BUILDING Digital Twin
ISO/IEC JTC 1/SC 41

Internet of things and digital twin

ISO/IEC AWI 30173

Digital twin — Concepts and terminology

=
|
=
=
;::,
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Physical environment

«modello composto da un asset fisico, un avatar e un interfaccia»
[ISO/TR 24464:2020]

O

SYSTEM INTEGRATIONS
SIMULATIONS ANALYSIS

FAULT DETECTION & COST & MAINTENANCE
DIAGNOSTICS PREDICTIONS
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Buildings as a Servicell

Edificio come risorsa di servizi generati per gli users non solo nell’edificio,
Edifici come piattaforme di informazioni e servizi personalizzati ai consumatori.

Smart Building:

A building that provides a productive and cost-effective
environment through optimization of its four basic
components - structure, systems, services and management -
and the interrelationships between them."

Source: Intelligent iBuildings Institute (IBI)

I

-
oA
=

.-

Sistema informativo di edificio

Smart community infrastructure — Development
guidelines for the information system of smart buildings

ISO/DIS 37173 Senwors

[1] Building-as-a-Service: “Theoretical Foundations and Conceptual Framework”.
MDPI, Adrian Wildenauer, Alex Mbabu, Jason Underwood, Josef Basl

v

Il Baas

Buildings as a Service

@builldingSN\HRI

Services

Use the building connectivity and
communication capacity to enable deployment
of services

ENERGY SERVICES
SERVICES FOR BUILDING
SERVICES FOR OCCUPANTS

OWNER/MANAGER BUILDING DRIVEN EXTERNALLY PROVIDED CITY/COMMUNITY
PACKAGED SERVICES SERVICES SERVICES INTEGRATED SERVICES
tools, integrati

LLIAM
rrrrrrrrrrrrrr

Fig. 1. Ecosystem Components technology of Smart Building

Analyties

Abdellah Daissaowi e al, / Procedia Computer Science 170 (2020) 161-168



Contributo degli edifici alla Sostenibilita della Citta

HOW SUSTAINABLE BUILDINGS

are #BuildingResilience to climate change
and for people and economies
WorldGBC's strategy ~ Sustainable Buildings for Everyone,

Everywhere wwmmmé
accelerate an inclusive, resilient and net zero built environment.

r* GOAL 7: Affordable
T n Gian Energy
Work and Suntanable buidags
Economic Growth Pronde access 1o i
The construction of chman enargy by proninmng
Suatanable bubdngs and wnergy efhcency and
gt ow- o paro-carbon
obn reshill and upshill SOIGY ST
workers, enablng & g
ansibon 1o 4 low- carbon
economy .
Climate Action
Consuderng the
Innovation and Sportance s Ge
longevty of buidngs,
Infrastructure suatanadie buikdngs
Sustanabie buldngs and wpport clean energy used
ches provide equitatie and effciently. and sustamable
hgh-quaiity urban and s work alongisde
regonal rérastruchere that ndrndual buidings to
POMObes #CONGMIC deCarbonse pubic
Gevelopment. human resources and
wellare and cloana wirastructure, and
opecation s part of & ncorporate future:
crcudan economy Prooting mechanama
mprove reshience and
= J adaptaton 10 At
GOAL 12: chmatc change
Responsible
Consumption
and Production

rosull i 2ero waste i for everyone and enable
Landtil, and support the. Nature bated SR
regenmcabon of resources it enhance reshence
0 natural systenm and wapport bodremi sty

econystem weraces

Sustanabie buisngs and Sustanable buidags can Suntanabie bukdegs pronde  Sustanable tuidngs protect buman Sustainable clies
Clties promote human health | | profect scarce water access 10 affordable, relable | health and promote 3 decent standand ”mmﬁa‘x WORLD SUSTAINABLE
by encouragng Neattry roscurcus, drrving matec et clwan nwigy by of g acsona e Mecycle. trom Bt tare to uf e GREEN DEVELOPMENT
Heatylon, peotectng pecple etSciency and educng pooreing enedgy efficmncy wmpkoymend and husman rights sociul, BUILDING
from harm across B buldng | | wasts, and enhance water and low. or 2er0-carbon for comstructon and matenal workers, Lorroaos Jereepom o f"’
and conatracton Mecyce Qualty and santaton SOy WO TS 10 elennateng energy povedy and = COUNCIL e

and comfort n onomC



The holistic concept of Building’s Sustainability

Whole-life Carbon

JRC SCIENCE FOR POLICY REPORT

Promoting healthy and highly
energy performing buildings in the
European Union

National implementation of
related requirements of the
Energy Performance Buildings
Directive (2010/31/EU)

Stylianos Kephalopoulos, Otmar Geiss,
Josefa Barrero-Moreno, Delia D’Agostino,
Daniele Paci

2017

EUR 27665 EN

@porto university

Ventilation, IAQ, pollution sources, health and rational use of
energy: a challenging interplay

Il contributo degli edifici alla sostenibilita delle Citta Pasquale Capezzuto



Nuovi approcci: gli edifici nella Citta Sostenibile

1SO 15392:2019

Sustainability in buildings and civil engineering works —
General principles

P
-

Valutazione della sostenibilita di costruzioni
progettate, finite (as-built) o esistenti

AMBIENTALI

SOCIALI ECONOMICI

Caratteristiche tecniche e funzionalita
fornite della costruzione

@

Caratteristiche tecniche e funzionalita
richieste della costruzione

_—

Gli edifici sono sostenibili quando consentono le prestazioni richieste e la
funzionalita’ con minimo impatto sul’ambiente, promuovendo il miglioramento
negli aspetti economici, socio-culturali, ambientali a livello locale,
regionale, globale.

ISO 21931-1:2022 Sustainability in buildings and civil
engineering works — Framework for methods of
assessment of the environmental, social and economic
performance of construction works as a basis for
sustainability assessment — Part 1: Buildings

UNI EN 15643:2021 “Sostenibilita delle costruzioni —
Quadro di riferimento per la valutazione degli edifici e
delle opere di ingegneria civile®.

Contents lists available at SciVerse ScienceDirect

Sustainable Cities and Society

Integrated Building Performance

VIER journal homepage: www.elsevier.com/locate/scs

Environmental
Performance

Economic
Performance

Social
Performance

Performance

Functional
Performance

Technical

Il contributo degli edifici alla sostenibilita delle Citta

Clarifying the new interpretations of the concept of sustainable building

Umberto Berardi*

Pasquale Capezzuto



IN A CLIMATE-NEUTRAL EUROPE,
BUILDINGS WILL BE...

Efficienza
energetica

Salute e benessere Flessibilita’

Proposta di DIRETTIVA DEL PARLAMENTO EUROPEO E
DEL CONSIGLIO sulla prestazione energetica
nell'edilizia (rifusione),14 marzo 2023

"edificio a emissioni 2zero": edificio ad altissima
JISART OF THE : prestazione energetica, che contribuisce

HEALTHY

AND FOSTER WELL-BEING ENERGY SYSTEM all'ottimizzazione del sistema energetico attraverso la

People will live, work and study in WPRISTRUCTS flessibilita della domanda, nel quale qualsiasi

DURdnge v USaLaatmEtcas . BuldSngs i y fabbisogno residuo molto basso di energia é interamente
seasons, good air quality, sufficient access  interact with t

coperto da:

= fonti rinnovabili generate o stoccate in loco

= fonti rinnovabili generate nelle vicinanze non in loco
e fornite attraverso la rete
una comunita di energia rinnovabile
energia rinnovabile e calore di scarto provenienti da
un sistema efficiente di teleriscaldamento e
teleraffrescamento

to daylight and very low noise levels. and heat ng

CIRCULAR FOSSIL FUELS RESILIE
IN MATERIALS FREE TO CLIMATE
AND USE Renewable energy Buildings mus$
Material circularity should be the will cover the low resilient and adapty
norm. Buildings should also adapt energy needs of to impacts caused By —
to occupants’ changing needs and the building sector. changing climate. TEASnd ASEANT AN rights réserved

allow for a variety of uses over time.

Sostenibilita’ Decarbonizzazione Resilienza (3 sjlos indipendenti a sistemi integrati e interoperabili



Approccio Olistico agli edifici nel ciclo di vita

- - - €
Efficienza energetica . ‘:"'/*)9@ Lasih
- I \l i | ¢ j‘(ia_ v,\_z‘ L‘)
Sostenibilita’ i S U YO S

s t 4 ;’T‘L"}, xf‘)#:;f::/ :’Iﬁ\o’\r:? b

martitness 5}'?#}@‘ » 'qul}’ » 2 68 5 <
‘(\ i o

Bellezza

Resilienza Positive Energy Districts and

neighbourhoods transforming
urban energy system

Salute, comfort, benessere
Adattivita’ alla rete e agli utenti
Naturalita
Circolarita’
Zero emissioni
Qualita’

© Progetto di norma: «il contributo degli edifici alla sostenibilita smart energy communities
w Approccio metodologico di riferimento e valutazione Virtual Power Plants



Building2Building Buildign2Grid Buildings2City

Current “smart cities” are being driven primarily by

International
Electrotechnical

bmmd  Commission

people’s use of technology.
|

Smart
Buildings are Some cities are
currently linking people
focused on to
meeting , -~ infrastructure
occt:jpa:ts N such as multi-
needs for
comifort; f Administrative/ 1 modal
sl srd | Social services I transportation
productivity

LT\
<l

Buildings

.
« —_— * :
Need to improve E ﬁ ﬁ:ﬁé\\ @’
integration of ‘
5 1 nfrastructure

smart buildings to
smartcity

infrastructure

Smart Buildings: a foundation for safe, healty & resilient cities “- NIST Global Cities Team Challenge (GCTC)

Smart Buildings Supercluster 2020

Dati, energia, servizi, valore per la Citta

City information
modelling and
urban digital twins

smart city is as a distributed, open mesh network of connected smart buildings

The Smart Clly

City digital twin

Knowledge Layer

Information Layer

Data Layer



Smart Resilient Sustainable City Approccio integrato e olistico

Data driven City, la valorizzazione dei dati

ADAPTIVE

S - 3 Baal SENSEABLE
4k AR T ‘ EFFICIENT
A TECHNO-CENTRIC CITY '

Digital, A.l., 0T, cloud computing, [
pervasive mobile networks,
big data systems,

urban platform, city digital twin , C.I.M.

Smart technologies
Smart infrastructures

Cyber Physical System

5 v
Rio de Janeiro Centre of Operations, 2010

N ISO/TC 268
. ) = Sustainable cities and communities
Sustainable City - . N g sG] G
E CEN/TC 465 - Sustainable Cities and Communities Q@WEVELOPMENT s
NS 17 GOALS TO TRANSFORM OUR WORLD
[ -]

Commissione UNI/CT 058 Citta, comunita e infrastrutture
w sostenibili



Grazie
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