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Workshop content Smaﬁ.

Opening by the European Commission - Pierre-Antoine Vernon, CINEA

SmartBuilt4EU, the European Smart Buildings Innovation Community,
Nerea Gomez - ECTP and Clémentine Coujard, DOWEL Innovation

Projects pitches and panel discussion Part#1: Upgrading smartness of
existing buildings through innovations for legacy equipment

Coffee Break

Projects pitches and panel discussion Part#2: Smart operation and
building dynamic optimisation

Collective and interactive session to reflect on Smart Building R&I
priorities - VITO

Concluding keynote speech: Importance of data governance to meet the
major current challenges of society - Emmanuel Frangois - Fonds MAJ
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The Smart Buildings community

Opening by

Pierre-Antoine Vernon
CINEA

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 956936.

Smart £



Workshop ‘Innovations for Upgrading
the Smartness of Buildings'

Opening — EU support to make European buildings smarter
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Pierre-Antoine Vernon
Project Advisor, CINEA

Sustainable Places 2022
8 September 2022



Support to the coordination of European smart buildings
innovation community

»> 2018

» EPBD revision: (Energy-related) building smartness matters ! Smart readiness indicator

» Mapping of EU-funded smart building projects: 64 projects granted € 450 million under 35
topics to tackle common challenges: engaging building occupants, connecting/controlling
systems, optimising energy management, making a viable business case...

» Call for proposals to:

» Map out the European smart buildings innovation community, e.g. main innovators, lessons
learned, success stories and potential market developments.

» ldentify the main initiatives, media and events in Europe to promote building smartness
» Promote the SRI and support its implementation

» Suggest priorities for EU support to research, innovation and market uptake

m European
Commission



The EU Smart Building Innovation Platform —
SMARTBUILT4EU (Horizon 2020)

» Started in October 2020, tackling all challenges to the smart buildings innovation community
» Achievements:

» Database of members of the Smart Building Innovation Community

» Factsheets on smartness upgrades for a set of representative buildings

» Co-benefits of smart buildings deserving more investigation and promotion

» Working Groups on major issues, resulting in White Papers

» Future Research and Innovation priorities

m European
Commission



H2020 Energy Efficiency
LIFE Clean Energy Transition e o

Green
* Break market barriers, change market and Deal
regulatory fundamentals Energy Efficiency First
e Improve governance and capacities/skills at

all levels

* Mobilise investment and improve access to

finance Revision of targets
Finance the transition
Recovery Plans

7 N
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* Innovative approaches to support directly
the uptake and implementation of EU
legislation, targets and initiatives, with real
impact on the ground

- European |
= Commission



The sub-programme Clean Energy Transition

Clean Energy
Transition

Engaging and
empowering
consumers

Building policy
and regulatory
framework

Rolling-out
technology,
services
and business
models

Attracting
private
finance

Key programme for EU clean
energy policy implementation
and fill the gaps between energy
efficiency and renewables policy
development and implementation

Predecessor programmes:
Intelligent Energy Europe and
Horizon 2020 Energy Efficiency

2021-2027 budget of almost €1 bn

= m European
= Commission



LIFE-2021-CET-SMARTREADY: Creating the conditions for a
global improvement of smart readiness of European buildings

» More effective and ambitious implementation of the SRI in national legislations
» Faster and more comprehensive up-take of the SRI in the market

» Increased share of buildings with smart features, including residential buildings, through financial
incentives and deployment of safe and practical technical solutions and packages

» Increased user acceptance of smart devices towards privacy, security and trust

» Improved understanding of the operation and behaviour of buildings, technical building systems
and appliances

» 4 projects selected, start date in autumn 2022: will need close cooperation with the DG Energy’s
SRI support contract and SRI platform, with SmartBuilt4EU

m European
Commission



Energy performance and Smart Readiness of buildings

Type of action: Other Action Grants - CSA (95%)
LIFE-2022-CET-BUILDPERFORM Typical EU contribution: up to EUR 2 million

» EPCs and SRI core elements of EU buildings policies, but need to improve uptake, design and
implementation across Member States, cost-efficiency, training of auditors, etc.

» Objectives: make EPCs and SRIs more useful, create synergies between them, improve
methodologies for calculation or assessment, make them matter more in investment decisions

» Scope A: Supporting Member States and their implementing bodies : adaptation to national
context, policy design impact assessment, stakeholder consultations, building data collection,
EPC-SRI coordination, SRI implementation support, EPC implementation improvements

» Scope B - Supporting the market up-take of EPCs and of the SRI : Integrated EPC-SRI data
collection and/or certification, training building auditors, promote improvements for building
valuation, awareness raising, trust-building, stakeholder engagement for increased uptake

» Impacts: better user acceptance, coherence between tools and methodologies, better
assessment procedures, more comprehensive and faster up-take of EPCs and SRI in the market

n European
Commission
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EUR 98m available for grants

18 policy-driven, prescriptive funding topics with detailed guidance

Recordings of detailed Info Sessions available here:
https://www.youtube.com/playlist?list=PLKuLiQigqrClpLvXhqgl06nJSyWCZ1Su7P

Most topics: Minimum of 3 (eligible) entities from 3 different eligible
countries (EU Member States, EEA, LIFE associated countries)

* 95% co-funding rate (no infrastructure cost, mostly labour)

o

ply electronically via the EC’s Funding & Tender opportunities portal

https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/programmes/life2027 H European

Commission



https://www.youtube.com/playlist?list=PLKuLiQigqrClpLvXhql06nJSyWCZ1Su7P
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/programmes/life2027
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/programmes/life2027

Keep in touch with us

Any questions on LIFE Clean Energy Transition
call topics? Email us on:
CINEA-LIFE-CET@ec.europa.eu

- https://cinea.ec.europa.eu/life en

f LIFE Programme

@LIFEprogramme
@CleanEnergy EU

m LIFE Programme

° LIFE Programme

30 years of bringing green ideas to LIFE -
(O ' @LIFEprogramme

E{} LIFE Newsletter
Clean Energy Newsletter

m European
Commission



https://ec.europa.eu/newsroom/cinea/user-subscriptions/2183/create
https://ec.europa.eu/newsroom/cinea/user-subscriptions/2180/create
https://cinea.ec.europa.eu/life_en
https://twitter.com/LIFEprogramme
https://twitter.com/eu_commission
https://www.linkedin.com/company/lifeprogramme
https://www.youtube.com/channel/UC-htisi9TeqdRkTTpNtznrg
https://www.facebook.com/life.programme
https://www.instagram.com/lifeprogramme/
mailto:CINEA-LIFE-CET@ec.europa.eu

Smar'r.

The Smart Buildings community

Presentation of

SmartBuilt4EU,
Nerea Gomez, ECTP

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 956936.

Smart £
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About the project gﬂ"meu

Our objective: Support the coordination of the European
From 1/10/2020 to 31/03/2023

smart buildings innovation community

Our partners

@
: ~c  €Urac
cer D R2EM L~ vito

ENVIRONMENT Dowel innovation SOLUTION resea TC

ECTP’s third parties:

@

CARDIFF
UNIVERSITY LUXEMBOURG

INSTITUTE OF SCIENCE
PRIFYSGOL AND TECHNOLOGY

(AERDYD

LIST¢

m innqvation
for life

SmartBuilt4EU - Webinar on Smart Buildings - 17/06/2021 15



Main objectives & activities S’*‘“’L‘,

* Consolidate & support the p -

. . . Mapping and consolidation

|nnovat|or1 ecosystem in the SB of the Smart Building

value chain > Innovation Community Join the SBICI
. oin the ;

_Reference and promotg key. Referencing & promotion of

|nnovators and InnOvatIOnS |n SB innovators Web,platforn}
* Consolidate findings into a SRIA 4 Smart building 2
°F h ign of future HE . Innovation ]

eed the design of future HEu R&I roadmap and policy P—r Knowledge sharing and * Collaborative work

calls on SB —»  Tecommeniations supporting activities * Break silos, share information
* Recommendations to policy Strategic R&I agenda EU Srteshic <— +|dentify barriers, opportunities

makers funded Setting up Task Forces & & best practices for the further

projects drafting of white papers, ke of
success stories, participation uptake of 5B
to major events
Contribution to the + th ity : :
IVItY: mmuni ion

* Develop and test tools to promotion, experimentation > act ty. co . unication &

support the deployment of . and roll-out of the SRl as a enhance visibility of the SBIC

hase for the smart building
the SRI business case

Tools and coaching for the
smart readiness indicator 16



Examples of promotion activities

Smart £
Built4EU

Smart T2
Built4EU

Webinars — in collaboration with Build UP, Leonardo ENERGY, ...

Workshops — Back-to-back with large events

Projects and technology brochures: promotion of Smart Building
(EU-funded) projects & their outcomes

Smart Buildings
EU-funded
Innovations

®0e®@®

interce

SmartBuilt4EU - Webinar on Smart Buildings - 17/06/2021

15t projects brochure available here.
2" projects brochure available here.

15t technologies brochure available

here.

17


https://www.google.com/url?q=https://smartbuilt4eu.eu/?jet_download%3D2796&source=gmail-imap&ust=1619798360000000&usg=AOvVaw0iav5JemoaPnMmzwk_Mnve
https://smartbuilt4eu.eu/?jet_download=3265
https://smartbuilt4eu.eu/wp-content/uploads/2021/12/SB4EU_SBER.pdf

Contribution to the promotion of the SRI

Smart

* Build on SRI developments and findings: support its adoption & uptake across Europe

» Address the lack of clarity in the marketplace about the benefits of smart services/technologies

* Develop:

o Co-benefit indicators associated to SB

o Technology solution packages for SB with a performance assessment
(SRI + co-benefits) -> Demonstrate the added value of SB; Promote a

business case; Foster market uptake.

o Training material and workshops on the SRI & practical testing

Office

Heating, DHW and cooling

Ventilation and dynamic
envelope

Flexible operation and
smart grid readiness

Reporting information

Individual room controllers
and BACS communication

Variable speed pump and
temperature control

depending on the load
Occupancy detection and

control for indoor lighting

Work package 1:
Energy Efficiency

Variable air flow control
based on air quality
sensors (CO2) + sensors in
exhaust air for HR

Night cooling

Manual shading control

Management of HVAC
systems: Individual
setting following a
predefined time schedule
including fixed

Generation: actual values
(heating, DHW, ccoling
and ventilation)

Central reporting for sub-
metered energy use

Faults/alarms detection

)21

Technology Solution Package #2 — Comfort, Health & Well-being

Target1

ﬁResidential

Short description

emotional health of residents.

Smart home with technologies focused on comfort and
environmental quality, in order to improve the physical and

Impact
High impact on comfort, health and well-being.

N N 7o
( @ \?/ ) .\.._-:

Night cooling

Solution package specific services
Standard configuration
Variable control based on humidity ‘

Proposed configuration|

Variable air flow control based on air quality sensors (CO2)
+ sensors In exhaust air for HR

Free cooling

—p

Manual shading control

=

Shading control on room sensor data

Heating, DHW and cooling

()=

Expected SRl Score

~—~._ Comfort . Health, well-being and accessibility
(88) #ww:o < awanw (W) watr: apritnn
S—" 40-60% 80-100% S~ 40-60% 80-100%

~ Convenience

) ar PR A

7 30-60% 60-80%

Dther smart building services

Reporting information

Flexible operation and smart grid readiness

Q0

Individual room thermostat
control

Management of HVAC systems: Individual setting
following a predefined time schedule including fixed
preconditioning phases

Generation: actual values (e.g.
temperatures, energy usage)

Distribution: Variable speed
pump control

Smart appliances management

Central reporting for energy use

Generation: Constant
temperature control

Expected SRl score

Battery storage
Logic: Improve self-consumption

Faults detection




S cﬁ';;r:'l.
R&I roadmap BUiltAEU

* Development of a Research, Innovation and Policy roadmap
e Support the EC and MS gaining a better understanding of the state of play of the SBIC needs
* Identify & tailor key priorities for EU support to research, innovation & market uptake in smart buildings

* SRIA for smart buildings
» Specify how the identified R&lI priorities can be implemented and fostered within an EU R&I framework
* Give a view where to put efforts in the EU R&I agenda (HEu and other EU initiatives)
* Policy recommendations.

* Increase the implementation potential and chances for success of the priority actions, through
the synergies SB4EU’s larger framework of EU and international initiatives

Strategic Research &

Expertise consortium :
Innovation Agenda

members on R&l!

SRS : for Smart Buildings
priorities Lone l:)s;tzfnfi:?s L Overview matrix with
Gather stakeholder & improvements L0eviprontles i
key expert feedback e 'C:; :
on R&I priorities (wp2) & fecommEneaon:

mapping of the SBIC
(Tasks 1.1-1.2)
19




. . Smart iR
Join our community! iy

* Join our “Smart Buildings Innovation Community” and actively contribute to the SmartBuilt4EU
project’s activities!

Click on the Registration page
or use the QR code:

e Contact: contact@smartbuiltdeu.eu

* Project website: https://smartbuilt4eu.eu

Linked [} y

SmartBuilt4EU Project @SmartBuilt4EU SmartBuilt4EU Project

SmartBuilt4EU - Webinar on Smart Buildings - 17/06/2021 20


mailto:contact@smartbuilt4eu.eu
https://smartbuilt4eu.eu/
https://smartbuilt4eu.eu/join-our-community/

Smart [
Built4EU

Overview of the activities
and results of SB4EU Task
Forces

Clémentine Coujard, Dowel Innovation



Outline Smarﬁ.

* Task Forces’ objective and process
* Topics covered
* Contributors

* Content of White Papers and use in further project activities

22



SmartBuilt4EU Task Forces Built4EU

* Objective of the task forces: identify transversal issues and solutions for smart
buildings and enable efficient sharing of good practices between projects and experts

* Four task forces:

Task Force 1: Interactions with users Task Force 2: Efficient building

operation
End-user awareness, acceptance and feedback

Interoperability, cost optimisation and resources efficiency

Task Force 3: Interactions with the Task Force 4: cross cutting
external environment

Data, security, business & finance, education...

Provide flexibility to the (power, DH&C) networks

23



SmartBuilt4EU Task Forces Smmj

Principles:

* Voluntary-based participation

* Each task force addresses one topic per semester, paced by 3 online workshops
* The outcome of the collective work is formalised into a public White Paper

Process:

M1 M2 M3 M4 M5

Consolidat

Open

: i f
consultation e

feedback

Drafting of . *
Inputs to Scope & Bariari & Drafting of R&l

SoA gaps and Recos

Drivers

Check by quality

v v v reviewer il
Topic’s Workshop Workshop
kick-off Barriers & Drivers R&l gaps Publication

24



: quﬁ.
Online workshops Built4EU

[Tools: ii &) Conceptboard ]

"Gaps" (SO min) (= actions to be carried out to address the barriers/

1) R&D (new technologies, new ) 3) Scali & idostrislisation (Le. o
; . 2) Demonstration ing up & industrialisation (i.e. how to move
methodologies, Social research, etc) from demos to commercial projects and make them
financially viable)
use of digial Twins. ‘/ - g -wr-l-a <on
i L e — regase ol s
Identify the scenario with the
1Sytvain) share measurements/results '
sopmm;c;:';sm
3 o) {Sytvain} Optimise tne
mmmu adgad in the commercial offers o
= ]

{Syvain) Define shared
metrics for demonstrations
assessment (link to Level(s))




| o Smart 8 J‘EZOZ
The topics covered o gm gl

Task Force 1: Interactions with users

End user acceptance and attractiveness: solutions to improve end-user

. . o o published
acceptance and adoption of smart building functionalities
Occupant-centric building for enhanced quality of life: integrating smart , qublished
solutions for enhanced well-being, inclusiveness and health of occupants v
Responsive end user: tools and strategies to give operational feedback to g public
OngO\n

the end-user (vs awareness) leading to behavioural changes consultation

26



The topics covered

White Page,

Task Force 2: Efficient building operation

A. Interoperability among building components & systems / pu\o\‘\shed

B. Optimised building costs: Integrating tools for optimised costs over full

life cycle (incl. BIM, digital twin, predictive maintenance, Al, weather , pub\'\shed
forecast, predictive control)
C. Smartness to reduce building’s environmental impacts: Resource g public
. . . . . n
efficiency; Environmental impact management; Integration of renewable O:is\su\ta’t\on

energies (incl. DC building)

27



&% oylo! ; Bu‘/ @
et Smart Smort £ g
N Buih4EU | Built4EU e

The topics covered e

Task Force 3: Interactions with the external environment

A. Providing flexibility to power grids: data interoperability to provide

plished
flexibility to the electricity grid v eY
B. Smart building as enabler of new energy practices and communities: , qublished
Smart buildings & electromobility; Local Energy communities, Energy v
efficiency
. . . ing pubhic
C. Data driven indicators for smart buildings: SRl and use of real-time data O‘;E?\ﬁtaﬂon

for performance indicators

28



.....

The topics covered o

A. Financing and business models: New services, financing & business models

\ished
(incl. Building as a Service), integration of new technologies (Blockchain) e
B. Data governance, security and privacy: Cyber-security; Data privacy & , qublished
protection ’
C. Education: Integration of IT & user-centric dimensions in curricula of g public
ongo'h

academic and vocational education " ation
consult

29



Task Force participants Built4EU

consortium

190+ persons in total

Analysis of contributors’ profiles for White Paper 1A
In riala s ‘
7

Male
64%

~ 30



Task Force participants/ EU projects (non exhaustive!) gﬂ}‘,ﬂ
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Big thanks to our Co-Chairs!

Smclrr.
Built4EU

Irini
Barbero

Cristian
Pozza

| eurac
| research

Natalie
Samovitch

Miimu
Airaksinen

SRV

Sami Kazi

ﬁ ERCOUTIM

Alain Zarli

N © e

) Andrei
p Vladimir Litiu

REHVA

i€

Sylvain
Kubicki

Kathleen
Quinn Steeves

wwwwwwwwwwwwww

_ Vladimir
Gumilar
&

!

Olivier
Genest

Trialog,'

Karine
Laffont- Eloire

s

Dowel innovation

Emmanuel
Francois

David Rua

| INESCTE

Stijn
Verbeke

> VIto

" Athanase
Vafeas

>

Dowsel innavation

Joanna
SYRDA

research
solutions
strategy

José
Antonio
Chica Paez

tecnal:a

Lukas
Engelen

>~ Vvito

32
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Further use of the White Papers Smarft.

R&I gaps

Strategic Research Agenda

BARRIERS

- ) SCALING UP &

this

Discussed "

gession
INDUSTRLIALISATION

o) AWARENESS

DRIVERS )
NEAR RAISING

//‘ Policy recommendations
7 REGULATION

/" CERTIFICATION &
STANDARDISATION

33
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Smar'r.
Jilt4E\

The Smart Buildings community

Introduction of project
pitches

Karine Laffont-Eloire,
DOWEL Innovation

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 956936.

34



Dominique Gabioud, HES-SO

domOS

* P H O E N | X Dimitra Georgakaki, Ubitech

AN
@ Smart?B  Nuno Mateus, EDP

@ Smartness o existing Buildings

Amin Moazami, NTNU

Sm‘la r‘r1

Part #2: Smart operation and building dynamic

optimisation

Guilherme Graga & Pedro M.
ﬂ SATO Ferreira, Faculdade de Ciéncias
e e da Universidade de Lisboa

PRELUDm Michal Pomianowski, AAU

W Niall Byrne, IES

iBECéME Dimitrios Ntimos, IES

All projects have received funding from the European Union’s Horizon
2020 research and innovation programme

35



Smart R
Our moderator O AEL

Sam Ramadori, CEOof BR AINBOX A).
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domO

OPERATING
SYSTEM FOR
SMART SERVICES
IN BUILDINGS

SUSTAINABLE
PLACES

Project, Results, Lessons

Sustainable Places 2’022 Nice Sept 6" — 9t" 2022

Workshop “Innovations for upgrading smartness of buildings”

Dominique Gabioud (dominique.gabioud@hevs.ch)

HES-SO, Sion, Switzerland

This project has received funding from the European
Union’s Horizon 2020 research and innovation programme
under grant agreement No 894240.


mailto:dominique.gabioud@hevs.ch

Context @

domOS

The project

Situation Needs
* Digitalization of (small) buildings is * Energy management for buildings
developing, but in an uncoordinated requires choreography of multiple
way appliances
* Mainly silo solutions provided by * Heat pump, PV inverter, EV charger...

appliance manufacturers
PP * There are needs beyond energy

* Networking solutions for appliances management:
are heterogeneous

* and will remain... Various...
protocols

Energy dashboard, energy performance

assessment, preventive maintenance,
non-energy services...

security mechanisms
operation model
naming approaches

Sept 8th 2'022 Sustainable Places 2'022 39



Objective

domOS
A service stems from the
* Design, prototype and test a intel:aflctlign of - applic:tion
o g . ith fi i i :
mEd 1ati ena bl I ng: Wi ield appliances / devices SERVICES: onczlsgzmigglg: SMART READY

* the integration of any in-building
communicating appliances / devices, and Eare i i eioun
* thed ions
interacting with appliances / devices, if )

® °o o

permitted
MEDIATION LAYER @
domO=

S06

* The mec , 3
* is based on legacy and emerging loT
standards Jeimpic or Q)

e can be implemented on multiple existing

“SMART READY TECHNOLOGIES": DIGITAL ICT
p I atfo rms DEVICES, PHYSICAL PRODUCTS OR A
COMBINATION OF THEREOF

Sept 8th 2'022 Sustainable Places 2'022




Solution ds

 Participating buildings dispose of a digital nameplate

called a Building Description (BD) r\ W3 ®
Co -

* BDs uses a uniform naming concept defined in the domOS
Core Ontology (dCO) ven on

* BDs allows semantics level interoperability between field
and applications

* Connected appliances / devices dispose of a digital
description document called a Thing Description (TD)

* TDs enables a syntax level interoperability between field
and applications

* TDs follow the W3C Web of Thing (WoT) standard ;
* Thanks to BDs, applications know WHAT they can access -----

* Thanks to TDs, applications know HOW to perform
accesses

Sept 8th 2'022 Sustainable Places 2'022




domOS for SRI 2.07? ds
G

* The current SRI (“SRI 1.0”) is a score calculated on
the basis of the availability of monitored and
controlled elements in buildings

Wac

WEB OF

e Limitations:

* There is no machine-readable version of the SRI
certificate
* Beyond the “famous” xlIsx file

. . describes
* The SRI certificate does not say anythingon howto = QI > = | == = =

monitor / control the processes
SRI relevant
infrastructure [EEETITS I SSN—

* A future, fully digital SRI (“SRI 2.0”)?

» A BD describes the infrastructure in buildings

* xlsx file “semantified” using the dCO “URLs” for -
_ L i monitoring / e ™ .
TDs describe how to access monitoring / control points| _ . trol points | 3

Sept 8th 2'022 Sustainable Places 2'022




Added values S

domOS

The results

1. Applications can access “Things” in a @) Property
. 3 _ @ Action @ Event
syntactically coherent manner Boolean isReadable |
Don’t . . . J l BooLean IsWritable execute() subscribe()
ol * A Thing is modelled as a collection of proparties, read() onExecution()| | onOccurence()
calre actions, and events ol i
about o _ .
oo Applications deal with Thing, ———
nication Property, Action and Event objects
details”  and not with model specific messages / packets ©hing
—— . _ |
hasVolume "'I‘ i . m""‘"“""’ *T
. Applications can “understand” the building il B Rl P _
YoM topology and associate things’ properties, s =l } 1
asa actions and events with it ‘ e
common [ J—'ﬁﬂ o mn: o | 50557
language | o =

Sept 8th 2'022 Sustainable Places 2'022




The positive and the less positive S
domOS

 What is positive:

 We experiment it, and it works with multiple loT platforms and multiple building
topologies
* Existing solutions were reused, when possible
* Appliance abstraction is based on W3C standard (WoT)
* The dCO takes over concepts of existing vocabularies like SAREF

 What is less positive:
* There is no TD repository for models of energy Industrialisation of energy
appliances services requires interoperability

* WoT spread is limited in general; WoT is basically not
used in smart buildings

» System integrators have to craft TDs
* The dCO is (still) a confidential language

* The interest of a language increases with the number How to start-up standards?
of “speakers”

Interoperability requires
standards

Sept 8th 2'022 Sustainable Places 2'022




/6\ www.domos-project.eu u domos_project S

domOS
m domosproject domos_project

Dominique Gabioud, project coordinator
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PHOENIX

Adapt & Play Holistic Cost Effective and user-friendly Innovations
with high replicability to upgrade smartness of existing buildings with legacy equipment

Sustainable Places 2022 - SmartBuilt4EU workshop

Dimitra Georgakaki, ESAD team, Ubitech

SUSTAINABLE
PLACES

This project has received funding from the European Union’s Horizon 2020 Framework Programme for Research and Innovation under grant

agreement no 893079.



* PHOEN ] X Phoenix facts & main objectives

Key stakeholders are building
occupants, building
managers, ESCOS &

Aggregators

Sustainable Places 2022 - SmartBuilt4EU workshop



Innovations & unique selling point - Digitalization of Energy: loT Big Data Platforms

PHOENIX

[ BushesLayer | | ST ' i
New Business Models i E I_bi

[
Self-Consumption | Predictive Occupancy Flexibility SRI estimation
Maintenance Prediction Optimization
Function Layer ‘ ' Anomaly detection
[
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» PHOEN I X Innovations & unique selling point

v" New service offerings for real-time management and control of buildings towards

ensuring that the level of building smartness is increased.

v" Increase of building smartness on the basis of SRI by taking into account the actual
(and in real time) measurements from the building environment further combined
with advanced analytics in order to extract the accurate knowledge for the optimal

decision making (data-driven approach).

v A suite of different energy and non-energy services made available to different

stakeholders enabling the promotion of different business use cases.

Sustainable Places 2022 - SmartBuilt4EU workshop



PHOEN X Innovations & unique selling point

v" Provision of a customized web-based platform that combines descriptive and advanced

predictive energy analytics and charts according to the chosen "smart area" that the user wishes

to navigate.

PHOENIX
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PHOENIX Lessons learnt

% There is room for improvement in the automated calculation of SRI instead of just using the

traditional xlsx file provided by the eu.

% Smart energy and non-energy services (based on Al/ML) can be treated as a bundle of

services that target the building occupants and help them improve their energy behavior

through a constant human-building interaction.

% Visualization dashboards that can be customized by users provide a friendly and intuitive way

to increase user engagement and adoption of smart building technologies.

Sustainable Places 2022 - SmartBuilt4EU workshop



§~ | % Future plans

Next steps and actions:

« Data integration from all the pilot sites to the dashboard (ongoing action)
« Services integration and refinements with the dashboard (ongoing action)

« Feedback of users/testers to refine the services (Following an agile process)

Sustainable Places 2022 - SmartBuilt4EU workshop




PHOENIX

Adapt & Play Holistic Cost Effective and user-friendly Innovations
with high replicability to upgrade smartness of existing buildings with legacy equipment

THANK YOU'!

Contact details:
Dimitra Georgakaki, Ubitech
dgeorgakaki@ubitech.eu

SUSTAINABLE
PLACES

This project has received funding from the European Union’s Horizon 2020 Framework Programme for Research and Innovation under grant

agreement no 893079.
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Smartness to existing Buildings by EDP & CTG

Workshop: Innovations for upgrading the Smartness of

Buildings J_Il_ll—@
SUSTAINABLE
PLACES2022

This project h.as recieyed funding from the European Union’s Horizon 2020 [\ uno Mateus - Project Coordinator
research and innovation program under Grant agreement no. 101023666. 08/09/2022 A




BUILDINGS AS OF TODAY...
Coordinator: EDP NEW

Start: September 2021

0 Levels of smartness remain low

o No 16T & ICT integrated

End' August 2024 0 Low digitalization

o Low flexibility potential
D u ratlo n: 3 yea rs 0 Inefficient operation
EU budget' 4 M€ o High CO, emissions

11 Partners from 8 countries

5 Pilots E g pﬂE

Passive Building

-.- REMAIN A DEAD END FOR THE ENERGY TRANSITION.

Smart2B

Key Facts & Motivation @
Upgrading the smartness of existing buildings

BUILDINGS WITH Smart2B

Upgrade to high smartness level

IoT & ICT fully-integrated

2-way communication enabled
Active building control
Provision of energy & non-energy services

tow CO, emissions

iy

Active Building Active Building

... TRANSFORM TO AN INTERCONNECTED, ACTIVE ELEMENT OF THE ENERGY SYSTEM.




Smart2B Key Exploitable Results @

Seamless connection with legacy equipment

Smart2B creates a smart building system, consisting of platform, services and the active
participation of Citizens Energy Communities (CECs).

Smart2B solution main challenge, however, resides in its device management system, that allows
the seamless connection of complex and heterogeneous building energy systems including not-
yet-connected devices, thus enhancing interoperability.

Smart2B



Devices and building interfaces

Allow for seamless connection of complex and
heterogeneous building energy systems comprising
not-yet-connected devices, smart appliances and
upgraded legacy appliances as well as loT interfaces
and gateways

Al and machine learning algorithms are used to analyze
and prepare the building and user data collected from
the Smart2B devices, consolidating and optimizing the
various Smart2B objectives through newly developed,

modular APIs

Smart2B

Smart2B Innovations

A community-enabled smart readiness platform
that serves as the middle layer of the Smart2B
system that enables seamless integration,
knowledge extraction and control

Involves and engages the multiple stakeholders
(occupants, building managers, communities, system
operators) through mobile apps and web-based
applications as well as gamification




Devices and building interfaces

Allow for seamless connection of complex and
heterogeneous building energy systems comprising
not-yet-connected devices, smart appliances and

upgraded legacy appliances as well as IoT interfaces
and gateways

Al and machine learning algorithms are used to analyze
and prepare the building and user data collected from
the Smart2B devices, consolidating and optimizing the

various Smart2B objectives through newly developed,
modular APIs

Smart2B

Smart2B Innovations
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Platform & APIs

A community-enabled smart readiness platform
that serves as the middle layer of the Smart2B
system that enables seamless integration,
knowledge extraction and control

Involves and engages the multiple stakeholders
(occupants, building managers, communities, system
operators) through mobile apps and web-based
applications as well as gamification




Devices and building interfaces

Allow for seamless connection of complex and
heterogeneous building energy systems comprising
not-yet-connected devices, smart appliances and
upgraded legacy appliances as well as IoT interfaces
and gateways

Management & transversal services

Al and machine learning algorithms are used to analyze
and prepare the building and user data collected from
the Smart2B devices, consolidating and optimizing the
various Smart2B objectives through newly developed,

modular APIs

Smart2B

Smart2B Innovations

I
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000

A community-enabled smart readiness platform
that serves as the middle layer of the Smart2B
system that enables seamless integration,
knowledge extraction and control

Involves and engages the multiple stakeholders
(occupants, building managers, communities, system
operators) through mobile apps and web-based
applications as well as gamification




Smart2B Services

Smart2B services aligned with SRI methodology P 2l N
e
SRI key functionalities Energy sc'fvings mi Respond to user Energy_demand
& operation needs flexibility

Maintenance & e R F X e Health & information Energy storage
fault prediction wellbeing 1o occupants & fiexibility

SRI impact criteria

Integrated Smart2B
services framework

Smart2B e &



Devices and building interfaces

Allow for seamless connection of complex and
heterogeneous building energy systems comprising
not-yet-connected devices, smart appliances and
upgraded legacy appliances as well as IoT interfaces
and gateways

Al and machine learning algorithms are used to analyze
and prepare the building and user data collected from
the Smart2B devices, consolidating and optimizing the
various Smart2B objectives through newly developed,

modular APIs

Smart2B

Smart2B Innovations

I

000

D0

o
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A community-enabled smart readiness platform
that serves as the middle layer of the Smart2B
system that enables seamless integration,
knowledge extraction and control

User interaction, client engagement & social innovation
Involves and engages the multiple stakeholders
(occupants, building managers, communities, system
operators) through mobile apps and web-based
applications as well as gamification




Smart2B User Interface

=) rf'
— Smart2B

Informatics School
Informatics School - School - An informatics school located in the center of Lisbon.

Rua das Flores, N5, 1A - 2546-923 Lisbon
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Smart2B

Smartness to existing Buildings

THANKYOU FOR YOUR TIME

www.smart2b-project.eu

This project has recieved funding from the European Union’s Horizon 2020 research
and innovation program under Grant agreement no. 101023666.
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COLLECTIEF

upgrading the
smartness of buildings

SUSTAINABLE
PLACES

This project has received funding from the European Union's Horizon 2020 research and innovation programme under Grant Agreement No 101033683.

This presentation reflects only the author's view and the European Commission is not responsible for any use that may be made of the information it contains.




l@‘ * 14 partners
from 6 European countries

@ e 4 Years
June 2021-May 2025

DA

fd§ ° 4 urban pilots

@ Objectives

We create a Cl-based energy flexible network that ensures
low-cost installation and maximum data security.

We use cost-effective components to make our system
compatible across Europe.

We will test our system in 14 buildings across the EU to
prove its efficiency and adaptability to different climate
zones

We will achieve more accurate and non-invasive
environmental monitoring through sensors focusing on
user needs

We design a smart, user-centric and user-friendly
platform to improve building management and maximize
energy saving.

COLLECTIEF



Our solutions

« COLLECTIEF project upgrades the smartness of existing
buildings to a higher level and creates a collaborative
network of a large number of buildings providing grid
flexibility while still ensuring the quality of service to the end
customer.

 COLLECTIEF methodology connects buildings, household
appliances, and energy systems with a minimum need for , . :
data transfer and storage. LAY

 COLLECTIEF uses low-cost and open source components
with cost-effective equipment available on the market such as
smart plugs and smart thermostats.

« COLLECTIEF enables our homes to adapt their operation to
our needs and to be part of a collective effort for energy
saving by larger numbers of buildings

COLLECTIEF



COLLECTIEF components

1: required

The COLLECTIEF system includes two intelligent node types
interfacing each other to guarantee seamless integration:

« a Cluster Node for DSM and energy service integration which
communicates the energy flexibility needed to the Edge Nodes;

« an Edge Node which communicates the flexibility needed to
the appliances installed in the building. Using machine learning
techniques, the system will learn about the user preferences
gradually and suggest optimized schedules.

L, @ B
Renewables

HVAC System EV Charging

COLLECTIEF



COLLECTIEF unique selling point

Edge Node Cluster Node
4 & """" * el = )
BACS
R )|
A A 13 A
IoT Devices for smartness

upgrade
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1 1 1 1 1
o o o
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Digital Dashboard a‘a
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: Public Housing Energy A t :Flexibility
2 ggregators
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ﬁr

Local
DSO

Regional
DSO

ot
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The SRI assesses how smart a
building is in terms of:

1. responding to the needs of the
occupant (e.g. health, comfort,
well-being, etc.)

2. using energy efficient control
strategies

3. interacting with energy grids
(energy flexibility / demand
response and system integration)

COLLECTIEF



The benefits il

Upgrade the smartness level of existing buildings:

16%
On average reduce the primary energy use

<

0.2-3 €/m? /
annual energy cost savings

15%
Increase user satisfaction

24%
Increase the demand flexibility COLLECTIEE



Lessons learned: Genius in Simplicity!

1

« Simplicity in communication
 Internal
* External

« Simplicity in the solutions
 Architecture
 Algorithms
« Control logics
« Simplicity in the installation
* Monitoring
* Integration
et s i i s o 5 COLLECTIEF

research and innovation pro gramme under Grant A greement No 101033683




First meeting in
Alesund/Milano to

introduce the project
M6
(Dec21)

Demonstration of
COLLECTIEF Begins
M24
(Jun23)

TIMELINE

Second meeting in Alesund/Milano

to set-up an installation plan

Installation and debugging

M8 M9-M12
(Feb22) (Mar22-Jun22)
O

Integration of COLLECTIEF:
set-up and debugging

1 Year Preparation

Third meeting in Alesund/Milano

M21-M24
(Mar23-Jun23)

—

Monitoring begins

- . M12
participants feedback and planning O (Jun22)
for demonstration phase
M18
(Dec22) /
O

o

)
J

1 Year Monitoring

Fourth Meeting in Alesund/Milano

Presentation of results

End of Project

M36 M48
(Jun24) (Jun25)
O O

This project has received funding from the European Union's Horizon 2020

research and innovation programme under Grant Agreement No 101033683

2 Years Demonstration

COLLECTIEF



Applied Energy

View Articles
THANK YOUI!

A Guide for authors  Track your paper ¥ 7 Order journal

Get in touch Joint Special Issue on "Enhancing energy flexibility and
Amin Moazami climate resilience of urban energy systems"

Project Coordinator, NTNU G
Deadline: End of 2022!

Contact: vahid.nik@byggtek.lth.se

* This project has received funding from the European Union's Horizon 2020 research and innovation programme under Grant Agreement No 101033683.
*

* This presentation reflects only the author's view and the European Commission is not responsible for any use that may be made of the information it contains.
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Self Assessment Project overview
Towards Optimization
of Building Energy
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Sep. 6 - Sep. 9, 2022 | Nice, France

This project receives funding in the European
Commission’s Horizon 2020 Research Programme
under Grant Agreement Number 957128



Who we are

16 partners across
/ European countries

Funding

~7ME€ over 48 months
(Oct. 2020 - Sept. 2024)

Pilots

9 pilots, 15 use cases

Challenge

Building stock unable to
properly assess and
optimize whole building
energy consumption

-----
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What's
our objective?

Create

an IT platform for automated self-
assessment and optimization of
building's energy,

capable of

Assessment of real-life building
energy use and energy
consuming equipment operation




Al enabled assessment framework

TYPE OF ASSESSMENT

PERFORMANCE (P) FAULT & DIAGNOSIS (F) RESOURCE (R)

TYPE OF MEASUREMENTS

Three (P,F,R)

STANDARD ACTUAL

Assessments based in measurements I —

In and conditions @
Results compared with ical \

and baselines
BASELINES

INDEX FOR
ENERGY LABEL STANDARD ACTUAL HISTORICAL
ASSESSMENT ASSESSMENT ASSESSMENT ASSESSMENT

SIMULATIONS/

ENERGY LABEL CAMELATIONS




Al enabled services framework

Four classes of services:

 Aggregated control

 User comfort

* Flexibility

* Building Systems and
Components

“ -
>1 service

l

i

AC services*

High Level Use Case ##

get()

get()

S##

get()

get()

St

|

KPI 1
KPI 2

E KPI n

get()

=1 service

|
&

A##

S##

KPI 1

I KPI 2

E KPI n

Actions/Suggestions on EBCs that trigger the
service



loT integration, interoperability, and process
automation platform

Seamless

data and systems integration
through

Semantic-based interoperability

Automated discovery

of assessments and services,
based on semantically
annotated models of building
components




Lessons learnt & good practices

It is very hard to setup pilots that are on the
edge of building capabilities.

0
Significant untapped potential for data -
visualization in BIM 'l

Building energy systems and components are not
|IOT enabled or open (big problem).

There is a need to identify a small set of KPls
that users understand



Future

Take the SATO Services and

Assessments ecosystem to:

 Design phase

 Energy refurbishment (for
diagnosis and efficient operation)

Security and privacy:

 End-to-end data protection and
privacy preservation

« Certification & compliance

Project spin-off (commercial)




OF BUILDING ENERGY

Thank you!

This project
receives funding
in the European

Commission’s
Horizon 2020
Research
Programme
under Grant
Agreement
Number 957128
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PRELUDE project

Michal Pomianowski,
Aalborg University

Prescient building Operation utilizing Real-Time data for
Energy Dynamic Optimization

«

This project has ved funding from the E ropea
Un |on'sHorizon2020 rrrrrrr h and innovation AALBORG UNIVERSITY 0111
programme under Grant Agreement N° 958345 DENMARK 00110




Why projects like
PRELUDE - objectives

Focus on:
« realizing energy efficiency

« data-driven building assessment
« data- transferability

« different building smartness inclusion

(no automation, low automation, high automation)

« adaptable solution (modularity)

87
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What is FusiX ?

Decision

Support
Systems

Real-Time
Acquisition &
Control

CON\Ngelligence o

Simulation &

Forecasting

Historical Engines
Data

89




FusiX's role in PRELUDE

Kos

Integrate technology enablersin a
mMulti-simulation platform:

« Act as middleware

« Aggregate data from various
technological level buildings

* |ntegrate simulation and forecasting
technologies

« Enhance intelligence

e Schedule and run simulations based on
the collected/forecasted information

* Provide feedback to the users or directly to
the buildings via controlling signals

PRELUDE:;




1.
2.
3.
4.
5.
6.
7.
8.
9.

Exploitable result: PRELUDE service

PRELUDE metadata & multi-simulation platform

Weather and insolation models

Dynamic energy balance forecasting

Indoor-outdoor condition model

Dynamic and Free Running Building Energy simulation tool
Occupancy and behavioural models

Comfort monitoring solution based on Fiber Optic Sensors
Predictive maintenance module

Energy Efficiency-Comfort optimization module

Data driven control of proactive buildings

Graphical User Interface (based on En-Power)

EPIQRweb

Optimal RES selector

Smart heat meter data analyzer for district heating networks
Advance M&V service
VRE integration strategy

Technology enablers

91

PRELUDE service

Residential and non-residential building

enenrgy profile, (near) real-time monitoring for
occupants and building /facility manager

Building predictive maintenance for
BUC?2 . .
building/facility managers
BUC 3 Facilitate control of building energy systems to
aggregators (of demand response, RES, etc.)
BUC4 Residential building renovation roadmap

Solution to current BUCs

PRELUDE: %



Exploitable result: PRELUDE service

2. Weather and insolation models

3. Dynamic energy balance forecasting

4, Indoor-outdoor condition model

5. Dynamic and Free Running Building Energy simulation tool
6. Occupancy and behavioural models

9. Energy Efficiency-Comfort optimization module
10. Data driven control of proactive buildings

11. Graphical User Interface (based on En-Power)
12. EPIQRweb

13. Optimal RES selector

15. Advance M&YV service

16. VRE integration strategy

Technology enablers

92

PRELUDE service

Residential and non-residential building

BUC1 |enenrgy profile, (near) real-time monitoring for
occupants and building /facility manager
BUC 3 Facilitate control of building energy systems to
aggregators (of demand response, RES, etc.)
BUC4 Residential building renovation roadmap

Solution to current BUCs

PRELUDE: i




Exploitable result: PRELUDE service

Residential and non-residential building

1. PRELUDE metadata & multi-simulation platform

- - BUC1 |enenrgy profile, (near) real-time monitoring for
Weather and insolation models

occupants and building /facility manager

3. Dynamic energy balance forecasting

4. Indoor-outdoor condition model

5. Dynamic and Free Running Building Energy simulation tool BUC 2 Building predictive maintenance for

6. Occupancy and behavioural models building/facility managers

7. Comfort monitoring solution based on Fiber Optic Sensors

8. Predictive maintenance module

9. Energy Efficiency-Comfort optimization module Facilitate control of building energy systems to
10. Data driven control of proactive buildings aggregators (of demand response, RES, etc.)
11. Graphical User Interface (based on En-Power)

12. EPIQRweb B

13 Optimal RES selector — - PRELUDE service BUC4 Residential building renovation roadmap
14. Smart heat meter data analyzer for district heating networks

15. Advance M&YV service

16. VRE integration strategy

Technology enablers Solution to current BUCs

o3 PRELUDE: ¥



Exploitable result: PRELUDE service

2. Weather and insolation models

3. Dynamic energy balance forecasting

4, Indoor-outdoor condition model

5. Dynamic and Free Running Building Energy simulation tool
6. Occupancy and behavioural models

7. Comfort monitoring solution based on Fiber Optic Sensors
8. Predictive maintenance module

9. Energy Efficiency-Comfort optimization module

10. Data driven control of proactive buildings

11. Graphical User Interface (based on En-Power)

15. Advance M&YV service

16. VRE integration strategy

Technology enablers

94

PRELUDE service

Residential and non-residential building

BUC1 |enenrgy profile, (near) real-time monitoring for
occupants and building /facility manager
Building predictive maintenance for
BUC 2 o -
building/facility managers
Facilitate control of building energy systems to
BUC 3 g ENETBY 5

aggregators (of demand response, RES, etc.)

Solution to current BUCs

PRELUDE s




Demonstration

— Smartness level
os PRELUDE: i



Key conclusions so far

96

Challenge: Middleware has to be able to communicate with different loT commercial

solutions (protocols) — the first establishment is challenging (both building and
middleware).

Promises: middleware relieves technology enablers from the burden of adapting their
algorithms to a particular building.

Buildings require flexible assessment solutions — both considering inputs and outputs.

Connection of a single building/apartment seems to be unfeasible unless fixed
requirements are imposed to address energy services such as PRELUDE.

Technology enablers heavily depend on data availability (still observed mismatch between
what buildings have available and technology requirements, however, we can see a
massive change towards data availability).

PRELUDE::




Thank you

mzp@build.aau.dk

https://prelude-project.eu '

This project has ved funding from the E ropea
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Auto-DAN

Auto-DAN

Deploying Augmented intelligence solutions in EU
buildings using Data analytics, an interoperable
hardware/software Architecture and a Novel self-
energy assessment methodology.

Dr. Niall Byrne
Head of R&D — |ES R&D
niall.byrne@iesve.com

This project has received funding from the European Union’s |EEEEEES
_l—ll_l]_@ E’)U?(IALILF ABLE Horizon 2020 Programme under Grant Agreement no 101000169




Auto-DAN: Key Facts & Figures

* 48 Month Project (currently in M24)
 €5,675,186 Total Costs (€4,415,246 provided by EU)

e 12 Partners across 4 Countries with 6 Demonstration Sites

* https://www.autodan-project.eu/
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Auto-DAN
. O Cualann 3. Delta Ecopc 5. Residencia Camino de
. Greenogue and 4. Palazzo Santiago (UBU)
Aerodrome Business Terragni 6. 245 Promocion (UBU)
Park (MSEMICON) (CIVIESCO) I
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Ireland Italy .7 Spain Turkey

« TESRD « RINA-C « CARTIF * ARCELIK

* MSEMICON -« FlairBit

* TU Dublin <+ SE Research Commercial
« CIVIESCO | Partners Partners

This project has received funding from the European Union’s
Horizon 2020 Programme under Grant Agreement no 101000169




Auto-DAN: Demonstration Sites

O Cualann A-Rated Homes,
Dublin, Ireland

Delta Ecpoc Cooperative, Milan,
ltaly

1 NED svsmamass
PLACES

Residencia Camino de Santiago,
Burgos, Spain

L 4

"l

Auto-DAN

Spain

Park, Dublin, Ireland

This project has received funding from the European Union’s
Horizon 2020 Programme under Grant Agreement no 101000169




Auto-DAN: Key Project Objectives Auto-DAN

1. Create a flexible, smart hardware infrastructure that can be applied to all
small-to-medium sized buildings

2. Develop an interoperable software architecture that can provide all the
analytical capabilities needed to self-assess & self-optimize buildings in the
EU

3. Deliver Augmented Intelligence (Aul) solutions to enable buildings and
their users to become self-optimising

4. Create a live self-energy assessment method that incorporates operational
monitoring, appliance/system performance and smart capabilities that will
improve the accuracy of current energy assessment procedures

oy !
. ' ® -
o .

5. Accelerate investment in sustainable energy by EU companies (3™ Parties) &
their clients.

This project has received funding from the European Union’s
III_]'——IQ BEEEAEISNABLE Horizon 2020 Programme under Grant Agreement no 101000169 -




Auto-DAN: The Auto-DAN Platform

Smart Hardware Infrastructure

ISCAN
Data Analysis Platform

Interoperable Software Architecture

Digital Occupancy Model

= |Interactive data visualization
= Modern analytics

= Flexible dashboards

= Easily change configuration
= Hidden faults detected

v

Digital Twin

4

* (Cloud based

= Access by everyone

= All data, multiple sources,
one location

Self-Energy Assessment Framework

CEN Standards

Eco-design

Energy Labelling

Ongoing Monitoring of
Appliances and Systems

Smartness of Building
Existing Building Models
and EPC Databases it
Demand Response
End-user using web Shosieies
browser portal to insert
European Performance
Seiioing dcrarmions of Buildings Directive

SUSTAINABLE
PLACES

Building
Occupant

-

ESCOs, Facilities

Management & loT
SMEs / Start-Ups

Investment
Information
from Audit

t

Nz

N

Auto-DAN

This project has received funding from the European Union’s
Horizon 2020 Programme under Grant Agreement no 101000169
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Auto-DAN: Smart Hardware Infrastructure Auto-DAN

Smart loT Meter Smart Appliances Advanced Monitoring

1
- J
.~
|'/,
Smart Plugs Traffic Light

This project has received funding from the European Union’s
-J—II—IHQ EHEE‘:%ISNABLE Horizon 2020 Programme under Grant Agreement no 101000169 -
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Auto-DAN: Interoperable Software Architecture Auto-DAN

TWIN GRAPH MODEL GRAPH

=h $dtid

| Lo . | i \ AN AutoDANS

.|
|

[ [ ; ;
3 s SEIRRESERER
=) P i & ¥ 3 5 7

- x : r. L
e s

1

I
|

- ¥
I

Digital Twin Technology Digital Occupancy Model

This project has received funding from the European Union’s
EUE(IQI%N ABLE Horizon 2020 Programme under Grant Agreement no 101000169
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Auto-DAN: “Live” Audit Auto-DAN

The self-energy assessment has been conceived starting from the framework proposed by the ISO 52000 standard.

Net energy
Several indicators are
going to be calculated _ Hout _ Indoor and _
over time (based on input Internal gains emission Air change ou.tdoor solar gains
change), in order to have a ~ climate
I - FLLLTLLLTCLLIELLIRILIEILEELL » indicators + DR
* Building Level “ : financial indicators @
.............................................................. [.} Building automation and control } p—— [———— —)l :
. . | Appliances
: Delivered Energy : I | |
e O Cooling Ventilation
@ DHW Lighting HVAC system system system | Appliances :
¥ . il _ Appliances |
— Conversion Factors «— I | !
L ———— -~ | O
Building level : P e
: ppliance
Energy rrrerererersrseas [ Overall Energy Performance J : Energy
performance e mnaaas > erformance
indicators Primary Energy p .
L. indicators
and CO, emissions
This project has received funding from the European Union’s
E{Jg C%‘IQNABLE Horizon 2020 Programme under Grant Agreement no 101000169 -
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Auto-DAN: Augmented Intelligence Das

Dubiin, ireland
#Hc

Today sfterncon o reach 27°C.
Set your thermostat to 18* 3t from 2:00°M for optimum comfort. Remind Me.

Notifications

Dubin. irsiand
B23°C

Hey Niall, Kudas for doing 4 fanta

Today afternoon to reach 27°C.

Set your thermostat to 18° 5t from 2:00PM for optimum comfort. Remind Me

i job of staying on track 1o achie

e your energy goats! Here are a few ways you can achieve ther

Dudlin, Irelang Today aftemoon to reach 27°C,
23°C Set your thermostat to 13* at from 2:00PM for optimum comfort. Remind Me.

Congratulations!

2 o Baoges Won -— 2
The ‘vampire devices that couse Bake with ghess o cesamic pans. You You saved €8 on gas this month and won the Tree badge! Badges to win - &
slactricity bills to spike and how to can set the oven's temperature 25
. R reduce cost of bils by up to 20%. degrees lower than indicated in the
The optimal time for you to use your washing machine today is d me Focips whan you do this Your Goals Quaniety .

) between 13:30 and 15:00 since your PV system is projected to have

e

its largest production at this time Dismiss o -
4 4 Good sffort! A few more efforts and you can reduce
: : t Remind ook Using the right- sized bumer. umn your refrigerator down. n footpring, and hej ke the planst
. Electricity prices are projected to be at a minimum value between Remind me s bl o Pt aschiny asaudyes o~ 3 30 your reroc.n sotprint, and halp make the plansta
] 12:00 and 16:00 tomorrow. Aute-DAN suggests you use your . Stove’s small burners for sall pots 13.7% of the total household snergy 5 heaithier place
appliances at this time tomorrow to reduce your energy bills Dismiss i lasge Burmes for large pots. (-
e 20 Hera are 3 faw tips that help achieve your goals -
. { - rfilling the kettle and €15 annually
Auto-DAN has noticed that you like to use your dishwasher at 19:00 &

on Wednesdays. If you use it at 08:00 on Thursday instead you
could save €0.25 per use which would equate to €7.50 this month

Y

A new article: "How reducing your shower time by 1 minute can save

Do full loads. Make sure your
distwasher ard washing machine
are full Defore running them to get
the most energy-saving use from
@ach run cycie.

Use energy-efficient ight bube.
Install energy-saving CFL or LED
buibs in your lighting fixtures (0 use
25-35 percent less aneey,
COMPared to TEQUAT INcandescent

owerall

f the appliances notin use to save €45 per

1 now bulbs. Adjust your goals, Achisve more...
you hundreds of Euro” has been published in your HOW TO SAVE W Target W Current
library. Dismis
ismiss The ‘vampire davices' that cause Bake with glass or cesamic pans. You
sbectricity bills to spike and how to can set the oven's temperature 25
ST reduce cost of bits by up to 20% degrees jower than indicated in the
Usage [ Appliance Use Weeldy v recipe when you 6o this. Set New Goals
Pt Use Pumicd OO0 AM b 1500 P Tan! Sate
' & ¥ 26u [ €2150  #138%
-
Cook usng the nght-sized bumer. Tumn your refrigerator down.
Conserve anergy by using your Refrigerators account for as much as.
- Meme e W Washing Machies - stove’s smail burners for smail pots 13.7% of the 1018l household enecgy
Soniy $L31 W Sy 7920 00 and large bumers for large pots. use.
@ Oven n n m 1 2raiing Lo Savings goal : Seed (5% savings) Savings goal : Saping (10% savings) Savings goal : Tree (15% savings)
b KT Do full loads. Make sure your Use enargy-efficient light buds. Start makng Ul Lvings Mound the house by By Frvestng & wmall financisl amount, you can TIOUGN VBTG $0Me Morey And & concarted
‘ O Sawings goal tracking ® Ontager - dishwasher and washing machine Install energy-saving CFL or LED making mnor adjustments 10 your ifestyie, 3 start makng Dyger sadngs in the long run. 0o wtiart in adjusting your Hestyls, you can make
are full before running them to get buibs in your flighting fixtures 10 use e cheap and sasy way 1o get nlo energy this oy even bigger geing on energy and financisl
e most ensrgy-saving use from 25-35 percent less anaegy, conservetion A o
& Fridge £ 0 g =~ o nore e « Repiacing your $gnt bulse with LED types
schncycie :{'::"“ 1o regulerin " « Roduce your laundry water tempersture by « Reduce your lsundry cycles from fowr to throe « Preparing meals that require 15 minutes less
T 10°C Cyshes 8 week Cooking time 3 tmes 3 week.
[R— « B only ha e capacty of you keltie st s « Attengting 10 s dry =l isest one load of « Reduce bisths 10 wice & wesk #0d showes
e Bunary & week mors oflen Ins1es0
. 'j * Reduce shower times by 3 minutes 2 shower * Switch off all internal ights at night
= Thés Tabiet ~ ¥  Other we
S Askthe Expert
£ e £ arow
— — R . . This wil result in & sawing of This wil resust .3 saving of This wil resut i 8 saving of
Expert advice can help you improve the energy eficency in your home significantly
- - - - = €11.53 €23.02 €43.98
B i R ROTeD PRCTELEN Sk bnsiony Get your household assessed by our experts and make significant savings - save upto €75 on energy bills annually with
- -] - [ i a - S rebadien Ty carbo TR onyour monmity eneegy b8 on it morehly waegy bl o0 your morehly snegy bil
Congratulations' Your first 3s3es3Ment s on LS. Let us halp you make the world 3 better, cleaner, healthier space for

You saved €8 on gas this month and won the Tree badge!

How To Save

Overview

SUSTAINABLE
PLACES

Badges to win—3

ourseives and our children while saving money,

How To Save

Overview

How To Save

This project has received funding from the European Union’s
Horizon 2020 Programme under Grant Agreement no 101000169
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Auto-DAN: Upcoming Work Auto-DAN

Human Artificial Intelligence Augmented Intelligence

* |nstallation of Hardware Solutions in Demo Sites
* Ongoing Development & Testing of Digital Occupancy Model f J
Ny | ¥

* Testing & Validation of User Dashboards J.l ai {

« Common sense, imagination » Speed, focus « Automation of labour-intensive
computational tasks co-
existing with human
knowledge and intution

* Learns from experiencing life * Leams from data

* Autonomous * Depends on human input

* Development & Testing of Live-Audit KPIs

Source: https://medium.com/quantumblack/operating-at-the-boundaries-augmented-intelligence-43e73684067d

This project has received funding from the European Union’s
EEEEAEISIQABLE Horizon 2020 Programme under Grant Agreement no 101000169 -
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Auto-DAN

Auto-DAN

https://www.autodan-project.eu/

Dr. Niall Byrne
Head of R&D — |ES R&D
niall.byrne@iesve.com

This project has received funding from the European Union’s
J_II_I‘_IQD EHEE%ISNABLE Horizon 2020 Programme under Grant Agreement no 101000169 -




IBEC=ME

Intelligent Building Energy Assets Control for Comfort, Energy
and Flexibility Optimisation

Dimitris Ntimos, IES R&D project manager, coordinator of iBECOME



IBECOME wants to demonstrate a
combination of novel technologies for:

MARY’S HOUSE

LIGHTS

Reducing bills in a building or facility
through energy savings and demand
response while...

...improving occupant wellbeing and
optimising comfort...

...by leveraging 10T, data analytics and

S ))) the efficient control of a building...

| ..while enabling additional services
. & such as EV charging optimisation...

This project has received funding @ E - E
from the European Union’s Horizon

2020 Programme under Grant I Es R& D I B “ M
Agreement no 894617 TTew TR T -

IRELAND




The iBECOME virtual Building Management System (Software-as-a-Service)

Services

Retrofit Design &
. mplementation
Data Intelligence SISIE—

‘ ICT . ICT

Monitoring

On-site ICT
automated control

Fault Detection, Diagnosis

Forecasting Toolbox
g and Maintenance

Analytics, Insights & Optimization
Advisory Control

Welfare & Commuting
Management

This project has received funding

f h -4

rom the European Union’s Horizon

2020 Programme under Grant I Es R& D I “
Agreement no 894617 SRR -

IRELAND




IBECOME monitoring and control optimisation

Building Cloud

SMQTT LoRa “©BACnet 2aAPI =

L

AN Ay
N Vi,

A..I«"'v'.njsv, & o Ml
,«--—-,-',-;-~ PR —
R

= -

Any Service
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Demonstration

Country Crest, Helix Building, ASP della Carnia, World Trade Center,
Ireland Glasgow Italy Grenoble

Food Processing Facility Office Care Home Business Center



Comparison between iBECOME heating controller
and standard methods tested in simulation

Results comparison: Energy costs Results comparison: Comfort violation minutes
600 3500 3220
494.8 3000
500 2550
2500
400 365.89 )
@ 2000
@ 300 265.18 2
5 1500
200 1000
100 500
0 0 0 0
0 0
Rule based Max comfort RL Control Rule based Max comfort RL Control
M Energy cost (£) ® Minutes violation Room : 3106 ® Minutes violation Room : 3118

The energy-comfort optimisation solution was found to provide 25% lower energy costs
than the max comfort scenario without comfort disruption.

This project has received funding 8 -
from the European Union’s Horizon

2020 Programme under Grant I “
Agreement no 894617 T -




Helix Building: SRI before and after

Current Estimated after full iIBECOME solution

TOTAL SRI SCORE 15% TOTAL SRI SCORE 55%

IMPACT SCORES IMPACT SCORES

Energy savings on site 14%

Energy savings on site 52% 209
Flexibility for the grid and storage 4% Flexibility for the grid and storage 22% 60% ‘
Comfort 23% Comfort 60% 52%
Convenience 22% 33% Convenience 70%
Wellbeing and health 33% 23% 22% 22% Wellbeing and health 100% 22%
Maintenance & fault prediction 22% 14% _ 9% Maintenance & fault prediction 79%
information to occupants 9% - L . . R information to occupants 75% .
Energy savings Flexibility for Comfort Co ience g and M -e & Information to Energy savings Flexibility for ~ Comfort ~ Convenience Wellbeing and Maintenance information to
on site the grid and health fault prediction  occupants on site the grid and health & fault occupants
storage storage prediction

DOMAIN SCORES DOMAIN SCORES

Heating system 7% Heating system 46% 73% 74%
Domestic Hot Water 0% Domestic Hot Water 0%

Cooling system Cooling system 46%

Controlled ventilation 24%, 27% Controlled ventilation

Lighting 24% 0 Lighting 73%

Dynamic Envelope = 0% . Dynamic Envelope

Electricity: renewables & storage Heating  Domestic  Cooling  Controlled  Lighting  Dynamic  Electricity: l Manitoring Electricity: renewables & storage 0% i

Electric Vehicle Charging -19% SRR HotWewl: tsytem venanon SaveoRe. r;n:t‘;f:g':s Chyeine S coprel Electric Vehicle Charging 2% Heating Domestic  Cooling Controlled Lighting  Dynamic Electricity: Electric Monitoring
Moni!oring & Control 27% % Monitoring & Control 74% system  Hot Water system ventilation Envelope renewables Vehicle & Control

& storage  Charging

This project has received funding = P
from the European Union’s Horizon “
2020 Programme under Grant I Es R& I , I

Agreement no 894617 e TR T -

IRELAND




Our targets for iBECO

Reduce the energy use and energy bills in a facility by
15%

Reduce Comfort complaints by 20% and improve
Indoor Air Quality by 10%

Improve the smart readiness of buildings by 10% (SRI)

Track, prevent and reduce equipment and operational
faults by 20%

Improve wellness by 20%

[N NN

Generate revenue by energy savings to invest in
further Energy Conservation Measures



ibecome-project.eu

BA info@ibecome-project.eu

, @l BECOM E_E U . A This project has received funding from the
“ European Union’s Horizon 2020

@ | beCO me-pro i ect Programme under Grant Agreement no

m proj . 894617

esrad PCIVIESCO £ eclya
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Pioneering Gridware Technology
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Smart £

Smarr.
Jilt4El

The Smart Buildings community

Jointly developing a strategic research and innovation

agenda for EU
Stijn Verbeke & Paulina Rodriguez Fiscal , VITO

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 956936.
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10 Key priorities for EU R&!l on smart buildings

Smclr‘t1

INTEROPERABILITY IN BUILDINGS

INTEROPERABILITY FOR GRID
FLEXIBILITY

INNOVATIVE BUISINESS MODELS

TESTING FACILITIES AND LIVING
LABS

CO-BENEFITS

LIFE CYCLE ENVIRONMENTAL
IMPACTS

MAKING BETTER USE OF THE DATA

SUPPORTING INCREASED PUBLIC
AWARENESS

DATAPRIVACY AND CYBERSECURITY

SUPPORT POLICY DEVELOPMENTS

PRIO1: Standardisation for interoperable products and services in a building: develop unified ontologies, semantics and interoperability
standards

PRIO2: Standards and business models for connecting smart buildings to the external environment: data exchange between multiple
buildings and with energy grids, assessment methods and standardised protocols for energy flexibility

PRIO3: Innovation in products and related business models for smart buildings. E.g. servitisation (comfort-as-a-service), adaptable and
expandable automation and control systems, common marketplaces for smart solutions, upgrading legacy equipment, energy
performance contracting with performance guarantees

PRIOA4: Testing facilities, benchmarking and living labs for integrated analysis and demonstration of smart buildings: develop proper
benchmarking, common case studies (real buildings and their digital twins), common datasets, regulatory sandboxes, advanced testing
facilities and standardised testing protocols to support research and market validation

PRIOS: Better understanding of co-benefits (health, comfort, well-being, productivity increase,...) and empowering the users of smart
buildings: common KPls, evaluation methods, datasets, benchmarks, user-centric design methods...

PRIO6: Advances in products and services to improve life cycle environmental impacts of smart buildings (repairability, circularity,
dismantling and upcycling of components, lower resource consumption, reduce energy consumption of sensors and actuators, electronic
waste management,...)

PRIO7: Making better use of the data: Data-driven performance assessment, digital twins for optimisation of operation and fault-
detection of smart buildings, continuous commissioning, data-driven design methods

PRIOS8: R&I for supporting increased public awareness, end-user acceptance and training of workforce to support mass adoption of smart
building technologies

PRIO9: Dataprivacy and cybersecurity in smart buildings: improving new and legacy equipment, monitoring performance, towards
certification of individual products and integrated systems

PRIO10: R&I to support policy developments: Improve regulations (EU and national) and policy initiatives (logbook, SRI, green public
procurement for smart buildings, ...) on smart buildings 120
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Your feedback is still welcome gﬁ‘i‘lﬂﬁ

Help us to validate / finetune the 10 R&l priorities

https://ec.europa.eu/eusurvey/runner/SB4EUsurvey202?

€« - C (¢ & eceuropaeu/eusurvay/runnar/SB4EUsurvey2022 e 2 % *» =

‘Logrl!clo 'l

SmartBuilt4EU

Ruilt Eu Consultation
R&I priorities for Smart Buildings

Views
Standard Accessibility Mode

Save a2 backup on your local computer (disable if you are using a public/shared computar)

Welcome to our new Smart Built4U Open Consultation!

Languages

This consultation gives you the opportunity to provide feedback on the R&l priorities shortlisted by the projects

Fields marked with * are mandatory. x
' ' Contact
x Contact Form
Disclaimer
The I o PR ihla far tha PO/ 75 dord siming tha 110 i inc fha onln
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Smart &2

Please, go to www.menti.com and use the code

2954 4403
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Smarr.
Jilt4El

The Smart Buildings community

Importance of data governance to meet

the major current challenges of society -
Emmanuel Francgois - Fonds MAJ

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 956936.

Smart £
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Data Governance &
Governance of our
society

Sustainable Spaces 2022—lN|ce.' : ; S . 23S : SUSTAINABLE
T o o T PLACES




Towards a hyper connected world

EVERY CITIZEN

EVERY BUILDING

EVERY MOBILITY

EVERY TERRITORY, EQUIPMENT &
INFRASTRUCTURE

Digital an opportunity to support changes
Digital at the heart of every transition...

Sustainable Spaces 2022 \




6 challenges for coming years

Health Démographic

Identity Economic

Ethics Environment

N

Sustainable Spaces 2022 \©

-




Digital & Data governance at the heart of our society

We have entered the digital age

This is real change in our society. A civilizational change. As important as that which followed the

invention of writing 5000 Years ago.
Digital is ubiquitous. It has become an integral part of our society.

Digital is at the origin of a change in human activities (Hybrid) as well as the governance of the society

(Pyramidal / Neuronal - Silo / Transversal)
Data has become an extension of the human person or any object on earth.

The Web 3.0 and the Digital Twin / Metavers will accelerate this change by establishing direct

interaction between the physical world and the digital world based on new codes & rules if there are...

A\
Sustainable Spaces 2022 \@
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Observation & Recommendation

Digital is ubiquitous

=> Establish an authentic digital culture for all citizens

Data is a resource in itself and is the fuel of a new economy

=> Data should be considered as a common good

IA is becoming an integral part of any decision-making process
=> Guarantee transparency on the algorithms and apply a code of ethics of the stakeholders

from the decision to the applications
Traceability is unavoidable and is a prerequisite for a society more responsible because more enlightened

=> Build new legal and regulatory frameworks preserving individual freedom

=> Ensure local shared governance of Data with secure and controlled access

A\
Sustainable Spaces 2022 \@
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Smart Building / Smart City : Importance of a Data Governance

Observation:

- Data are mainly stored in verticals / Services ( Energy, Water, Spaces, Security, ...)
- Cross-referencing and contextualizing the data bring value

- Service Providers have (unique) access to the data to their own profit

- Ownher or user have no access or less access to their data
Recommendation:

=> Data need to be stored locally : OS or Data Hub with shared governance

=> Access need to be contracted (time, type of data,...) according to level of services

A\
Sustainable Spaces 2022 \@
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Smart Building / Smart City : Example of Energy

Observation

- Energy X10=>Cost/ m2:3€to30€/ m2! Energy + Rent =60 € / m2

- Value of the Building directly linked to its ability to optimize resources (Risk for Asset Manager)
- Access to data and ability to take action is crucial

- Difficulty to collect every Energy data of a building / District and take action accordingly

- Difficulty in carrying out differentiated actions because lack of detailed information on uses

- Energy meters are not sufficient to enable smart monitoring and demand response

- Importance to control Energy data of every stakeholders and cross-reference it with usages

Recommendation

=> Data need to be stored locally and contextualized (Building Operating System)
=> Governance of data need to be organized with involvement of every stakeholders

=> Open and interoperable system will enable differentiated action

A\
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The Smart Building revolution

DIGITAL BUILDING REVOLUTION
SMARTPHONE REVOLUTION
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The Smart City revolution
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URBAIN

AN URBAN BRAIN IN THE CITY

TO SUPPORT MULTIPLE SERVICES

oiksa

ENTREPRISES

Sustainable Spaces 2022



An OS in the City... to the benefit of new usages

UN OPERATING SYSTEM DANS LA VILLE
AU SERVICE DES NOUVEAUX USAGES

SMART
OFFICE

HYBDRID
. BUILDINGS

E L 7 MICRO DATA
09 T CENTER

o )

5 3
AL =

SMART Y -
mm ~
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Recommendation and conclusion

- Build a local storage of data and metadata with interconnection of all OS for macro approach.

- Build Mini Data Center instead of Mega Data Center (rather chapels as cathedrals) to support this local
storage. New building in the city embodying Data Management of the local community.

- Organize local data governance combining every stakeholders : Digital Assembly (ecclesia)

- Mandate a Digital Trusted Party (“Digital Druid” !) responsible of data security and confidentiality as

well as system resilience. It can be the condominium trustee /property manager for a building or the

mayor for a city.
- Provide every citizen with digital identity that he could master allowing him a full digital and social

existence. (Controlled traceability for responsible and enlightened citizens because informed)

A\
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Thank you for your attention
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