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TIMEPAC project

Cooperation and Support Action financed by the H2020
programme

Theme: LC-SC3-B4E-4-2020 - Next-generation of Energy
Performance Assessment and Certification

Started in July 2021 and will end June 2024
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C()nS()I‘tium 14 partners from 7 EU countries (Austria, Croatia,
Cyprus, Germany, Italy, Slovenia, and Spain)

« La Salle - FUNITEC (Coordinator), Spain
« Jozef Stefan Institute, Slovenia

Science

 Politecnico di Torino, /taly

.” doxey - Institut Catala d’Energia, Spain

(clo)LEA Ol « CYPE Soft S.L., Spain

e ——— B8 REGIONE E" * Ministrstvo za infrastrukturo, Slovenia

HU¥ de Catalunya B B PIEMONTE MINISTRSTVO ZA v ‘s .
[hetie Crioks INFRASTRUKTURO (\ » Goriska Lokalna Energetska Agencija, Slovenia
A\ F . : . :
Salle (}Qx) European Science Communication Institute, Germany

) oeB | - Edilclima, S.r.l., Italy

» Regione Piemonte, /taly

& ED.LCUN?“AI * Institute for Sustainable Energy and Resources Availability,
Austria

>

certification public bodies - local energy agencies
and consultancies - software developers - research
groups - communication agency

 Energy Institute Hrvoje Pozar, Croatia

Cyprus Energy Agency, Cyprus
Cyprus University of Technology, Cyprus
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TIMEPAC 2022 International Workshop, Torino 4




A holistic approach to EPC

Continuous certification processes
(Building Renovation Passports)

BUILT ENVIRONMENT

©

DATA ENERGY PERFORMANCE

CERTIFICATION
SMART METERS®

O BIM REPOSITORIES | —£ SMART READINESS INDICATORS

ENERGY PRODUCTION
EPC DATABASE
O CADASTRE

/ SUSTAINABILITY INDICATORS
ENERGY CONSUMPTION O

Buildings integrated in urban
environment, connected to energy
networks, and transport systems

TIMEPAY

O MOBILITY ©

Enhanced EPC with distributed
Data obtained from multiple data, from multiple scales and
sources, domains and scales domains

EPC as effective tool to foster
sustainable development
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A new ecosytem for certification

RENOVATION WAVE

RES generation

mobility SRIs
Building Renovation
Passport
Level(s)
EPBD recast Dicital buildi
(2021) igital building
log
measured
consumption
EPD databases BIM

. automated data
circular economy

Building Stock Observatory
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Next Gen EPCerts cluster

3 Coordination and Support Actions started 4 Innovation Actions 4 Coordination and Support Actions started
in 2019 (H2020_LC-SC3-EE-5-2018) started in 2020 (H2020_LC-SC3-EE-5-2019) in 2021 (H2020_LC-SC3-EE-5-2018)
~
st iBRoad2EPC

X-tendoy)

EUB
w SuperHub

crossCerta

l Next-generation of Energy Performance
Assessment and Certification

TIMEPAC
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Project goals

TIMEPAC will contribute to improving existing energy certification processes,
moving from single, static certification to more holistic and dynamic
approaches, which consider:

e Buildings as part of a built environment, connected to energy distribution
and transport networks

« Buildings as dynamic entities, continuously changing over time

- Data flow generated in the overall energy performance certification
process, from generation to storage, to analysis and exploitation, and
throughout all the building lifecycle, from design, to construction and
operation

TIMEPAZ
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EPC seamless data flow

Automatic storage of the certificate in
BIM and EPC databases

BIM models used to generate EPC to be
used in future renovation projects

TIMEPAZ

STORAGE

-----
.........
.............
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Analysis of EPC repositories to identify
potential areas for building renovation

Identifying customers for building
components and equipment in areas
with a potential for renovation




Specific objectives

* To increase the quality and reliability of EPC schemas
* To implement EPC schemas with sustainability and smart readiness indicators

* To integrate EPC databases with other data sources in order to improve the
efficiency and reliability of EPCs

 To increase awareness of the need to have EPC enhanced with other data
sources to foster the exploitation of EPC data

» To provide training materials including the new methods developed in TIMEPAC

TIMEPAZ
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Project concept

A holistic and dynamic approach to EPC in practice will be developed in
five Transversal Deployment Scenarios (TDSs) with the participation of
the partner organizations, at a European scale.

DISTRIBUTED DATA TRANSVERSAL DEPLOYMENT SCENARIOS OUTPUTS
AUSTRIA AUSTRIA
Smart meters TDS1 - Integration of BIM with EPC Methods and tools to
CROATIA enhance EPC quality CROATIA
CYPRUS Real estate TDS2 - Enhancing EPC schemas CYPRUS
through operational data integration
ITALY Mahbility ghop P i Integrated EPC-BIM ITALY
SLOVENIA E et TD53 - Creating Building Renovation SLOVENIA,
nergy production SEBGris frsat S SOl e )
SPAIN USRS lisnl aaratapasiions Enhanced EPC schema SPAIN

[inspections, BMS, audits]

Energy consumption (SRls, operstional data, ..)

TDS4 - Integration of Smart Readiness
Indicatots and sustainability indicators in EPC

EPC database
Online tralning platform

BIM renovation
TDSE - Large scale statistical analysis
of EPC databases

Bl model Tralned stakeholders

Current certification procedures . ! Enhanced certification procedures
and tools \ N | and tools
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TDS 1 - Generating enhanced EPCs with BIM data

« To foster the generation of EPCs from BIM models with the goal of
increasing the quality and reliability of the EPCs
» To create guidelines for EPC generation from BIM data

BIM modeils EPC-BIM guidelines Enhanced EPC's
fﬁ} g
§03
TRUSTWORTHY DATA FIELD e e
CALCULATIONS SELECTION e =
based on BIM fram BIM to i ==
component enhanced EPC
libraries e L=
I  w— I
TRUSTWORTHY QUALITY AND
CALCULATIONS RELIABILITY CHECKING
based on BIM for member states
I:EI[I'IF.':ILH'I'E'HL L:LI["-"EFEE'I'IUH
libraries
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TDS 2 - Enhancing EPC schemas through operational
data integration

« To improve the accuracy and reproducibility of the whole EPC assessment
procedures

« To assess the impact of advanced building technologies (e.g. building
automation and control systems, BACS).

Data collection New indicators

Adaptation factor of the

A o 3 . ~otimatard anarowv

ACTUal energy c r')}'|-'_‘_;;]“;|..!__\;‘ estimated el e—;::ﬁ‘t,

(smart meters, energy bills) performance
Tart meters, energy bilis 8l- dllCE

“Rebound effect” index

Field surveys and building

documentation B
) ‘: :

DATA PROCESSING obf iy g B EPC
THROUGH STANDARISED : Cy measures
PROCEDURES

REPRESENTATIVE (,_,"l,lui'i‘é‘l onnaires for occupancy
BUILDINGS data and user behavious

TIMEPAZ
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TDS 3 - Creating Building Renovation Passports from
data repositories

To enhance EPCs with information from
the inspections of technical building
systems and other building related data,
e.g. on building materials

To link the evolution of EPCs with changes
in BIM models

To generate BRP from EPC data combined
with BIM models, inspection reports and
other relevant data, including operational
data

TIMEPAZ

Procedures to trace the

evolution of building
refurbishment, in both

databases:

S

BIM DATABASE

Storing and managing
historical evolution of

BIM models

BUILDING
RENOVATIONS

e.g. from

{r'-a.l. Ar Alata
Uther aata, €.8

inspections

S

EPC DATABASE

Storing and managing
historical evolution of
EPC repositories
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TDS 4 - Integration of Smart Readiness Indicators
and sustainability indicators in EPC

* To assess the possible

 To prepare a

TIMEPAZ

extent of sustainability
indicators integration
with existing EPC

Data Integration
Layer

framework for
sustainability
assessment including
EPC

To test the framework
and propose common
data collection
methods

Establishment of information
requirements for TDS 6, definition
and extraction of exchange
requirements, creation of relevant
data set based on existing data in
EPC database, BIM material
database, BIM technical systems
database, etc.

User Interface
Layer

2D/3D BUILDING MODEL EPC ASSESSOR
SUSTAINABILITY
ASSESSOR

EXCHANGE
REQUIREMENT MODEL
FOR SRI AND
SUSTAINABILITY

ASSESSMENT @
Data synthesis
SRI
ASSESSOR

and verification
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Core Methodologies

Data Process and
Layer Analytics Layer

METHODOLOGY FOR
SUSTAINABILITY
ASSESSMENT OF

BUILDINGS

L

METHODOLOGY FOR
EPC ASSESSMENT

wfile
E Analysis and creation

of the framework for

METHODOLOGY FOR
SRI ASSESSMENT EPG gesensiEnt
OF BUILDING enhanced for smart

readiness and

Overview of the sustainability

information
requirements



TDS 5 - Large scale statistical analysis of EPC
databases

« To exploit the EPCs for
carrying <_>Ut. energy balances I\ bildingstosi Gasetne
of the building stock @H:”
SratEEaT ARl REPRESENTATIVE _ o & @
AT BUILDINGS Energy 1 =..:‘|.1_i.i“2_).5f?.!‘il"':L'!i:

e To pI‘OVide local % ' e CERTIFICATION TOOL
authorities/ESCOs/real estate

EPC DATABASE

owners with a methodology ‘@

to perform reliable SEMI EMPIRICAL
refurbishment scenario o
analyses of their building

stocks Epc

TIMEPAZ
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Methodology

TRANSVERSAL DEPLOYMENT SCENARIOS TIMEPAC ONLINE TRAINING SCENARIOS
_ , TRAINING PLATFORM
BIM-EPC Smart Readiness Indicators / LEVEL(s)
Building Renovation Passport Training materials Tools
EPC analysis

Operational data Webinars Videos

Documentation

DEMONSTRATION SCENARIOS
Certifiers Real state
Energy consultants

Building mangers Residents

Austria - Croatia - Cyprus - Italy - Slovenia - Spain

1. To deploy and deliver new methods and tools to implement enhanced EPCs schemas cases in the 6 partner countries with
standardized procedures and tools, which can be extended at the EU level

TI M E PAC/ TIMEPAC 2022 International Workshop, Torino




Methodology

TRANSVERSAL DEPLOYMENT SCENARIOS TIMEPAC ONLINE TRAINING SCENARIOS
TRAINING PLATFORM

Training materials Tools
Webinars Videos
Documentation
DEMONSTRATION SCENARIOS
Improving certification Building renovation scenarios Certifiers gl sEE
processes
Energy consultants
EPC exploitation with Improving building operation - .
advanced analysis Building mangers  Residents

Austria - Croatia - Cyprus - Italy - Slovenia - Spain

2. To demonstrate how the enhanced procedures contribute to improve reliability, effectiveness, user-friendliness, cost-
effectiveness, etc. with regard to existing procedures in the participating countries and for specific target groups.
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Methodology

TRANSVERSAL DEPLOYMENT SCENARIOS TIMEPAC ONLINE TRAINING SCENARIOS
TRAINING PLATFORM

Training materials Tools
Webinars Videos

Documentation

DEMONSTRATION SCENARIOS
Certifiers Real state
Energy consultants

Building mangers Residents

Austria - Croatia - Cyprus - Italy - Slovenia - Spain

3. The platform will act as a showcase of the enhanced EPC schemas and associated methods and will help to disseminate the
project results, increase awareness, and demonstrate possibilities of EPC development to other countries
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Methodology

TRANSVERSAL DEPLOYMENT SCENARIOS TIMEPAC ONLINE
TRAINING PLATFORM

Training materials Tools
Webinars Videos

Documentation

DEMONSTRATION SCENARIOS
Certifiers Real state
Energy consultants

Building mangers Residents

Austria - Croatia - Cyprus - Italy - Slovenia - Spain

TRAINING SCENARIOS

Building renovation

Data collection and

Analysis and exploitation
visualisation

National/regional energy
planning

Energy savings

Innovative energy services

4. To produce and deliver training materials for the target groups involved in the EPC workflow and to train them on enhanced

EPC schemas.
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Methodology

TRANSVERSAL DEPLOYMENT SCENARIOS

DEMONSTRATION SCENARIOS

TIMEPAC ONLINE
TRAINING PLATFORM

Training materials Tools
Webinars Videos

Documentation

Certifiers Real state
Energy consultants

Building mangers Residents

TRAINING SCENARIOS

Building renovation

Data collection and

Analysis and exploitation
visualisation

National/regional energy
planning

Energy savings

Innovative energy services

Austria - Croatia - Cyprus - Italy - Slovenia - Spain

Envisioned procedures (holistic, integrated) TIMEPAC Academy Training needs

TIMEPAZ
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WP1 Context analysis to support EPC data flow

Automatic storage of the certificate in
BIM and EPC databases

Task 1.1 To identify and
characterize deficiencies of
current EPC generation

BIM models used to generate EPC to be
used in future renovation projects

TIMEPAZ

Task 1.2 To audit the current status
of the EPC databases to find
limitations end deficiencies to
support the new EPC schemes

Analysis of EPC repositories to identify
potential areas for building renovation

*  Task 1.3 To identify of Task 1.5 Guidelines for a
AN ., deficiencies and potential seamless EPC workflow
H > v : o
/\ % : improvements for EPC data applicable at the European level
P | analysis

Identifying customers for building
components and equipment in areas
with a potential for renovation

Task 1.4 To study the possible
methods and difficulties for
generating EPC from BIM models.
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WP1 Context analysis to support EPC data flow

TIMEPAZ

TIMEPAX

PENQUICEINY, 1T OIuen Lo dunere w e overdi
dissemination...

Read more >

TIMEPAEZ

Report on EPC data analysis

Deliverable 1.3

Report on EPC data
analysis

Deliverable 1.3
i Published October 5, 2022

The present deliverable, D1.3, relates to the
work performed in Task 1.3 of TIMEPAC. Task 1.3
is part of Work Package 1 (WP1), which is aimed
at carrying out a comparative study of the
elements involved in the energy performance
certification (EPC) data flow devised in
TIMEPAC, ...

Read more >

The project ~  Workshops ~  MNews &Events Reports Resources Contact W

project duration. It describes the overall
communication strategy of the consortium, and
functions as a guide for project partners when
speaking about or on behalf of the...

Read more >

TIMEPAEC

Comprehensive analysis of
data storage in the
participating countries

Deliverable 1.2

Comprehensive analysis of
data storage in the
participating countries

Deliverable 1.2

i Published September 5, 2022

This deliverable summarizes the results
obtained in Task 1.2 "EPC data storage” included
in Work Package 1(WP1) of the TIMEPAC
project. The objective of WP1is to carry out a
comparative study of the elements involved in
the development of future scenarios to work
with enhanced...

Read more >

objectrive of WP 1s to carry out a comparative
study of the elements involved in...

Read more >

TIMEPAC

Context analysis of EPC
generation

Deliverable 11

Context analysis of EPC
generation

Deliverable 1.1
i Published October 4, 2022

This deliverable summarizes the results of Task
1.1 "EPC generation” included in Work Package 1
(WP1) of the TIMEPAC project. The objective of
WP1 is to carry out a comparative study of the
elements involved in the development of future
scenarios to work with enhanced Energy
Performance Certification,...

Read more >

TIMEPAC 2022 International Workshop, Torino
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WP2 Transversal Deployment Scenarios

Building survey 7'
Building typology definition
(TDS5- SubT.B)
Selection of building types
(TDS2 - SubT.A)
Data quality enhancement v
(TDS5—- SubT.A) |
TDS5 > TDS2
Large-scale statistical Enhanced EPC with
analysis —> operational data
Data quality enhancement Enhanced EPC
(TDS5- SubT.A) with SRI
y
. TDS1 BIM data will inform... R TDS4 N TDS3
Selection of buildings EPC with BIM ‘| SRIand sustainability BRP
(with BIM?) indicators
4 | 1
l; Selection of buildings
(with BRP?)
Selection of buildings
(with BACS)

TIMEPAZ
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WP2 Transversal Deployment Scenarios

Building survey

TDS5

Large-scale statistical
analysis

1 Building typology definition
(TDS5 - SubT.B)

Data quality enhancement
(TDS5— SubT.A)

Selection of building types
(TDS2 - SubT.A)

TDS2

Enhanced EPC with
operational data

Data quality enhancement Enhanced EPC
(TDS5- SubT.A) with SR/
\ 4
_ TDS1 BIM data will inform... | TDS‘_‘ - TDS3
Selection of buildings EPC with BIM "|  SRIand sustainability .
(with BIM?) indicators
4 | 1
l; Selection of buildings
(with BRP?)
Selection of buildings
(with BACS)
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WP2 Transversal Deployment Scenarios

Building survey

TDS5

Large-scale statistical
analysis

1 Building typology definition
(TDS5 - SubT.B)

Data quality enhancement
(TDS5— SubT.A)

Data quality enhancement
(TDS5- SubT.A)

TDS1

Selection of buildings EPC with BIM
(with BIM?)

BIM data will inform...

Selection of building types
(TDS2 - SubT.A)

\ 4

TDS2

Enhanced EPC with
operational data

Enhanced EPC
with SRI

\ 4

TDS4

SRI and sustainability
indicators

£

5

Selection of buildings
(with BACS)

TDS3

BRP

TIMEPAZ
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Selection of buildings
(with BRP?)




EPC — BIM

Pendiente de gestionar

TIMEPAZ

Contenido

Dashboard

TIMEPAC_Austria
& o a

Espacio de almacenamiento: 165 Mb

Analytica
| Model

EPC
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TIMEPAE &2, link1  Link2  Link3  Link4 woin (D

Jo
Jo

T I M E PAC : Link 1 Link 2 Link 3 Link 4

Analysis and visualisation
of EPCdata and

F development of innovative
energy services 7 onion

This is TIMEPAC's starting point - turning goals into action by transforming
the entire Energy Performance Certification (EPC) process.

ssional certifiers, ener energy agencies, ESCOs, architects, building
nanagers, owners, tenan regional/ national administration bodies

As valued as the EPC s, some doubt exists as to whether it actually reflects
real building conditions. There is clearly a trade-off hetween the cost of
issuing a detailed and tailored EPC and the willingness of customers to pay
for t. Current EPCs are cheap, but they are not investment-grade
dacuments and follow a static approach.

Jew cou This course is addressad to professional certifiers, energy agencies, ESCOs
EPC data collection, validation and exploitation
Open inscriptions on 25 November

Training programme Training modules

Advanced analysis of EPC data as a support tool for local,
regional and national energy planning

ﬁ;ggélsd:;\:;:sduallsatmn S:I%::\:;c:.:lsctlon, ?:(;,Iz::ii:;ie;:‘fg::rgi General description. Lorem ipsum .dolclr_sit amtt.. mn.sct.'ttlj‘ur adipiscing cll{.. Dcm.:c hu.ndl'r:ritvivr.'n'a Futrurm,

S : SR In nec tempus metus. Phasellus lacinia nibh vel lobortis tincidunt. Curabitur in leo iaculis, placerat neque a,
.develop_ment of exploitation benvationok uildings parttitor nibh. Donec eu lacus quis diam vehiculs aliquam. Sed augue lorem, suscipit a placerat non,
Inniovative . condimentum id diam. Cras non massa leo. Interdum et malesuada fames ac ante ipsum primis in faucibus
SRArdy.SeRviees Intager rhancus cursus odia ut mattis.

This course is addressed to This course is addre: This course is adds
professional certifiers, energy professional certifiers, energy professional certifi

agencies, ESCOs agencies, ESCOs. agencies, ESCOs

to

Sessions

1. Improving certification with enhanced EPCs

2. EPC exploitation through advanced analysis

3. Building renovation scenarios from the analysis of enhanced EPC data
4. Improving building operation with enhanced EPC

Exploitation of EPC for Evaluation and Operational optimisation

local, regional and verification of energy of building energy Training materials
national energy planning saving opportunities performance based on
based on EPC activities during EPC
generation

essions & sessions & session:

is addressed to This course is addressed to
nal certifiers, energy professional certifiers, energy al certifiers, energy
ESCOs agencies, ESCOs. agencies, ESCOs

Videos Videos Tutorials Manuals
{recorded lecture) {recarded lecture)
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TIMEPAC

Thanks for your attention!

If you would like more information, please visit
www.timepac.eu

or contact us at leandro.madrazo@salle.url.edu

FO“OW us on -I-W,Itter and L]nked I n: @timepac :* * *«‘ This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 101033819
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