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4. Executive Summary

To make the EPCs more reliable, particular attention must be paid to the reliability of the data that
allow the evaluation of the key performance indicators.

These building characterisation data concern the intrinsic characteristics of the various envelope
components and HVAC systems, they are qualified and quantified mainly during the on-site inspection
of the building and according to some information and documents that can be obtained and consulted
before the visit.

For existing buildings, assessors are faced with the crucial problem of the difficulty of collecting
reliable data without having to resort to extensive, long, and costly investigations.

Indeed, the assessor only has a short time for the building inspection, so it is essential that he can rely
on a structured protocol that allows a reliable of data and information to be collected.

From these observations, some objectives of tasks 1.1, 1.2 and 1.3 of the EPC RECAST project arise: to
define a European and harmonized protocol in the form of a "Data Model" for the description of the
building. Develop and integrate enrichment and verification methods into this protocol and link this
protocol to existing technical components, all to facilitate and make the data collected more reliable.
We focus here on the intrinsic characterization of the building and its HVAC systems, the weather data
and data related to the building use, are rather defined in a conventional and standard way within the
framework of the EPCs.

Considering the process “building energy performance assessment” by simulation, it is necessary to
make the link between this data and information collected and the input data of the calculation
method adopted for this evaluation.

Developing a ‘Data Model’ that can then generate input data adapted to any 'national' calculation
method, whether compliant or not with EU standards, represented one of the first difficulties of this
task 1.1.

We had initially imagined a ‘Data Model’ which goes beyond the collected data during the inspection
phase, but which also continues with the input data of the calculation methods. After some initial
investigations, we did not retain this option, because the national calculation methods differ from
each other and generating and implementing such developments is very complex and could not be
finalised within the framework of this project.

We therefore opted for the development of a ‘Data Model’ relating to the collection of information
and data during the building inspection phase.

Several arguments favour this choice: 1/ The data collection protocol for the description of a building
could be harmonized and enriched by the different national practices, it is 'universal', 2/ each country
can benefit from this data model since it covers all the possible data to be collected, takes into account
national specificities and presents real added value since it takes advantage of the different national
good practices which are de facto shared, 3/ whatever the calculation method used, there is always
a need to have on-site characterization of the building to then transform the data and information
collected into calculation input data, expressed in different ways depending on the calculation
methods, 4/ this Data Model was implemented and used in the pilot projects (WP3), the links with the
calculation method were made according to the calculation method. 5/ Proof of concept that a
detailed hourly method can be used with a generic Data Model.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Before starting the actual development of the Data Model, we carried out preliminary work to better
understand the general framework of the EPCs in the different partner countries and the calculation
methods used. We were also interested in the revision of the EPBD, to be aware of any changes, we
contributed to the public consultation with suggestions on the ‘EPC’ subject. The results of this
preliminary work are reported in this deliverable.

We also proceeded to the analysis of the ISO/CEN Standards for EP assessment (mandate M480),
those relating to HVAC systems, the aim being to identify the input data of these standards to generate
in the Data Model the information and the possible data to collect and ensure possible conversion
from the EPC RECAST Data Model to standards inputs. We have produced an excel file analysing some
of these standards.

We therefore developed the EPC RECAST Data Model, based on generic building description, ensuring
that the structure and data model could be efficiently used by assessors, while addressing a detailed
calculation method after conversion.

In the EPC RECAST Data Model, for each of the components, we have proposed different data
collection possibilities to consider the diversity of situations from the complete lack of information to
the most specific case according to technical documents allowing a precise characterisation of the
component.

We have considered for the development of the Data Model, the fact that for certain input data of
the calculation methods the Member States have defined standard values which depend on certain
parameters and criteria, these parameters are integrated into the Data Model because they should
be able to be collected to allocate typical values to certain calculation input data.

We have assigned to each type of data collection, an accuracy rating, ranging from 1 to 5. This method
allows the assessor to use the most precise method according to the different choices offered to him
and promote the collection of detailed information. We also connected the data collected to the
enrichment and checking methods developed in task 1.3 and to the available technology components
(TCs). The geometrical data is considered by the AR2BUILD technology developed by BIMEO (task 1.2).

This Data Model is described in an Excel file, we have produced it based on the previous considerations
and based on the experience of the French EPC. It was enriched and completed to integrate the
contributions of other partners, in relation to the practices of their country and the specificities of the
calculation methods they use.

The implementation of this Data Model in the EPC RECAST toolbox was part of the tasks within WP2,
we worked in collaboration with TECNALIA (WP2 leader) to structure this implementation work. The
elements are provided in the deliverables of WP2.

While developing the EPC RECAST Data Model, we were interested in the link between the Data Model
and the different calculation methods. Unable to carry out this work on all the calculation methods
used at the partners national level, we focused on methods compatible with ISO/CEN standards. It is
indeed specified in the GA that the Data Model will be linked to calculation methodologies defined by
the international and European standards, in particular the ISO/CEN standards developed under
commission Mandate M/480. Since there was no existing calculation tool fully compatible with the
PEB standards calculation methods, we ensured the connection of the data model with a method
similar to the PEB standards, the French hourly calculation tool for new buildings regulation (COMETH)
and also another calculation method based on EnergyPlus software. EPC RECAST project showed that
the generic EPC RECAST Data Model can be used regardless of the calculation method, it also showed
that data conversion enables the use of this Data Model to finally perform advanced dynamic

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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calculation methods. Crossing results from our CEN Standards analysis and result of our construction
of EPC RECAST Data Model, we were able to identify conversion methods inspired by standards and
already existing partners national EPCs conversions methods. The aim was to gather the most relevant
‘conversion methods’ and ‘standard values’ for some HVAC systems.

We, finally worked on the EPC RECAST calculation procedure principles as mentioned in the Grant
agreement.

This work was launched in close collaboration with U-Cert project: The EPC RECAST builds on some U-
CERT project outcomes and exchanges between EPC RECAST and U-CERT/EPB Center during
developments. The main topics discussed were the harmonization of indicators and approaches with
ALDREN project by both, EPC RECAST and U-CERT.

EPC RECAST project has identified the choices that cover all important aspects for results from
calculation including those, that may be missing in Annex A of some EPB standards.

The EPC RECAST calculation procedure principles try to identify and transform choices in Annex A of
EPB standards into more user-friendly questions and sub-questions for description of calculation
methodologies, that can be easily answered by assessors, by experts for national calculation methods
development and by software companies.

The choices for the EPC RECAST calculation procedure principles are reported in this deliverable.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
information contained in this document, which is merely representing the authors’ view.
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5. Introduction

This deliverable follows the deliverable produced in March 2021 and the deliverable produced in April
2022.

The WP1 of the RECAST project will develop innovative well-structured methodologies and protocols
leading to the next generation of Energy Performance Assessment and Certification [EPC]. For this,
different tasks have been identified and all of them are launched: EPC Data model and EP assessment
method from ISO/CEN Standards; Data acquisition protocol for the geometry and semantics within
the onsite visit; Data enrichment and consolidation techniques; cross exploitation of energy-related
measured data and EP modelling; EPC certificate and renovation roadmap.

Task 1.1 entitled “Linking the ISO/CEN standards for EP assessment (mandate M480) with a consistent
data model for EPCs” focuses on the development of EPC RECAST Data Model and its link to
calculation methodologies defined by the ISO/CEN standards developed under commission mandate
M/480.

The description of Task 1.1 in Grant Agreement is as follows:

This task will define a European harmonized and appropriate data model (DM) to describe the
considered dwelling/building and allow the energy performance (EP) assessment in the context of EPC,
which will be based in the IFC data model standard.

The Data Model (DM) will be designed in a user-centric approach (users being the professional
certifiers), compliant — as an example — with both a robust assessment of heating systems’ energy
performances, and with the skills, level of detail, means and time that professional certifiers can devote
to data collection on site (less than half a day). The DM will be adapted to both dwelling and building
scales, to individual and collective HVAC systems. It will encompass the modelling of the building
envelope, the HVAC systems and controls, the use and occupancy modes. Some guidelines regarding
data collection according to the defined DM will be proposed. The data model will be adapted to the
assessment of all energy uses considered for EPCs in the scope of the EPBD Recast.

To allow EP assessment, the DM will be linked to the calculation methodologies defined by the
International and European standards, in particular the ISO/CEN standards developed under
Commission mandate M/480. Some additional modelling, algorithms, standard values will be
developed to operate this connection, especially regarding HVAC systems to allow the assessment of
both traditional and more innovative systems. These developments will result in the definition of the
EPC RECAST calculation procedure principles.

Many questions started on the definition of data model: what do we mean by data model? Is it
possible to have a harmonized data model linked to ISO/CEN standards by considering energy
performance assessment methods that are different between the partners countries although they
are consistent with the ISO/CEN standards? How to consider the levels of detail for data that allow
the EP assessment while exploiting ISO/CEN standards? How to structure data and ensure its quality?
How to ensure the reliability of the data collected (data collection on site by certifier is assumed in
less than half a day) and produced in the context of EPC? How to define the EPC RECAST calculation
procedure principles? How to implement the data model to facilitate its integration in digital tools?

We discussed these questions with each of the project partners. The important points that emerge
from this first brainstorming are the following:

1/ The data model is a concept which can be quite broad. Therefore, it is important to specify: which
data model for which objective?

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
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We identify several ‘packages’ of data:

e data which can be used carrying out an EPC: 1/data that allows to obtain the indicators
to be displayed on an EPC, 2/ intermediate data that ensure the quality and reliability of
these indicators

e data after obtaining the EPC, taking advantage of this work to go beyond the EPC itself: 1/
data for Building passport with building renovation roadmap and building logbook, 2/ data
Interest to the public authorities: data that may increase knowledge of existing building
stock ‘building observatory’, data to structure aid and incentives measures, 3/ Interest to
stakeholders: EU taxonomy, banks for example to allow loans for energy performance
improvement/ etc.

The main purposes that the EPC RECAST data model should focus on are data collection, accessibility,
and reliability to enable the assessment of the indicators that should be displayed in the EPC.

2 / It is necessary to know the general framework of the energy performance certificate of each
participating country, to analyse in a precise way the energy performance assessment methods, their
associated data models, and their compliance with CEN standards. The template of EPC and the full
list of indicators for EPC RECAST certificate will be proposed in Task 1.5 based on user-centric
approach.

3 / It is necessary to consider that Energy Performance assessment methods are different from one
country to another. The data model must then be able to address to all these methods and check the
compliance with CEN standards.

4 / We must analyse the ISO/CEN standards data requirements and establish the corresponding data
model considering different data layers, each corresponding to a given level of details and requests.

5/ A lot of things already exist, we must make the best use of existing developments to focus on the
points that need improvements and consolidations. We should organize exchanges with EPC RECAST
project sisters, and before being aware of their objectives and the deliverables made public.

We agreed with the partners that the calculation method for EP assessment within EPC RECAST
framework would not be a single common calculation method. National calculation method from each
partner country will be considered.

We started this task by these two main actions:

> Analysis of the general framework of EPCs in the various partner countries: The questionary
for this analysis was developed in close collaboration between CSTB, Tecnalia and ENBEE. The
final version filled by all partner countries is finalised.

> ldentification and analysis on the dataset of ISO/CEN standards (M/480) for EP assessment

We however realised that the first most important point to consider is more the data collection on
site considering that many different situations must be able to be covered: from the possibility of non-
existence of information or data to the possibility of detailed information and data that can be directly
exploited as input for a calculation method.

We finally started defining in close contribution with WP2 tasks, the scheme of EPC RECAST digital
semantic data model.

About connection between EPC RECAST Data Model and dataset of input data for EP assessment, we
focused on some of ISO/CEN standards related to HVAC systems and developed modelling. This work
continues as well as standard values to make these connections.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
information contained in this document, which is merely representing the authors’ view.
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We present in this deliverable, the results of the preliminary works, the Developed Data Model, some
developed algorithms for connection to the calculation method compatible with ISO/CEN standards
and the preliminary choices for the EPC RECAST calculation procedure principles

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
information contained in this document, which is merely representing the authors’ view.
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6. Preliminary work

6.1 General framework of EPCs in the various partner countries

For the development of the overall EPC Recast methodology we decided to know about the actual
framework of EPC in partners countries and about possible recast.
We developed a table about the “general framework” of EP assessment for EPCs, to fill in by the
partners to identify the additional input data needed to those required by CEN standards. This table
is being improved by several partners to make it relevant It gives general information for following
parts:

¢ |dentification of situations for which the EP assessment is mandatory.

e General information of the different EP assessment cases.

¢ Information displayed on the EPC

e Key performance indicators

¢ Energy saving measures

¢ Building and technical systems description

e Additional information

e Energy assessment methodology

* In the case of energy performance assessment using calculation method - Calculated

rating
¢ In the case of energy performance assessment using measurements - Operational
rating

e Conversion factors
For each part, one or more explicit questions are addressed and for some different possibilities of
answers are proposed. Tecnalia filled in the questionary for Spain with two objectives: test the
guestionary to get consistent answers and facilitate the work for partners.

The questionary and the version completed by Tecnalia were sent to partners.

We exploited the results of the questionnaires and we gathered them in the form of a PowerPoint
presentation (see Annex 1). In the following some important results:

6.1.1 Existing residential buildings

Key performance indicators

First, we tried to know which key performance indicators are displayed on the EPC for residential
buildings. For each indicator, three responses are possible to bring additional information about this
posting: main indicator, informative indicator, or not considered.

Except for Luxembourg, which does not display this information, Non-renewable primary energy use
is used by all the countries as a main indicator. Luxembourg rather uses Total primary energy use and
Total energy use® to provide information about energy rating. On-site renewable production is
displayed instead of Non-renewable primary energy use, used by the other countries. However,
Luxembourg is not the only country to display Total primary energy use as a main indicator, France
also does. In the same way, Germany, Slovakia, and Spain also indicate Total energy use by the building
but as an informative indicator.

3 Often called « final energy use »

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
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Information about renewable energies is given differently according to the countries: France, Italy,
and Slovakia use the On-site renewable production indicator. Besides Italy and Slovakia display the
same indicator but about export. These indicators are given as informative indicators. As for Germany,
it’s a Ratio of renewable energy that rather be used to provide indications about the renewable energy
rating. Slovakia also uses this ratio but as an informative indicator.

Finally, about the environment sustainability rating: France, Italy, Luxembourg, and Spain display CO,
emissions as a main indicator whereas Germany and Slovakia as an informative one.

Services included

Each country considers different services in their energy and environment sustainability performance
main indicator for asset and/or operational rating. Domestic Heat Water and Heating are considered
by all the countries whereas only Luxembourg considers PV production. However, all the countries
except Luxembourg are interested in cooling energy. Ventilation is included in France, Germany,
Luxembourg, and Italy’s main indicators. Auxiliary energy is considered by France, Luxembourg, and
Slovakia. Finally, France and Spain include Lightning in their main indicators.

Ventilation

Figure 1 - Services included in each energy and environment sustainability performance main indicator (when considered)
for asset and/or operational rating

Other indicators

Other indicators used for energy and sustainability rating are displayed on the EPC. It’s difficult to
generalize, there are specific to each country, but we can find similarities.

France, Slovakia, and Spain provide energy consumption per service on their EPC. Slovakia and Spain
also add energy needs.

France and Italy also mention renewable energies: France by the type of system installed for the
production and ltaly with a renewable primary energy use indicator [kWh/m?] and exported energy
rating. France and Italy are also the only ones to display the idea of comfort on their EPC.

As for building envelope, France, Italy, and Luxembourg are talking about it but differently:
performance of thermal insulation, thermal inertia, qualitative description, etc.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
information contained in this document, which is merely representing the authors’ view.



=
R

P
=

C
C

2 D1.3 - EPC Data model and EP assessment method
A S T version

ENERGY ASSESSMENT METHODOLOGY

CALCULATION METHOD

In the case of energy performance assessment using a calculation method, all the countries use a
quasi-static one with national standards climate data, and occupant behavior. The longest calculation
step allowed depends on the country: France, Germany (standard methodology), Luxembourg, and
Slovakia recommend a monthly one whereas Italy and Spain an hourly one and Germany (alternative
methodology) an annual one.

Calculation results are given for different spatial segmentation of the building depending on the
country: Germany, Luxembourg, Slovakia, and France have a calculation for the whole building. Italy
does the calculation for homogenous thermal zones and Spain has Multizone analysis with dynamic
methods and unizone analysis with simplified methods. In France two methods are possible for an
apartment in a collective housing building: either from the 'building' calculation, or a specific
calculation by the apartment

If a system is missing, all the countries except Italy treat it under the principle of “Presence of the
system” and for Slovakia requirements and energy classes are adapted. As for Italy, it uses the principle
of “assumed system”: a default system is calculated.

To perform the calculations, there are two cases: on one hand, France, Italy, Luxembourg, and Spain
accept specific tools designed and approved for the country in question. On the other hand, Germany,
and Slovakia use commercial tools.

To ensure the reliability or the accuracy of the input data used to perform the calculation, all the
countries except Luxembourg, demand a visit compulsorily.

MEASUREMENTS

Only Slovakia uses an operational rating, data comes from bills or smart meters for example. The step-
time used is often the year.

6.1.2 New buildings

KEY PERFORMANCE INDICATORS

The same observations that have been done previously for existing buildings can be done for new
buildings, except for France which will only display Total primary energy use and CO;emissions as main
indicators.

SERVICES INCLUDED

Services included in each performance main indicator are the same for existing and new buildings.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Ventilation

Figure 2 - Services included in each energy and environment sustainability performance main indicator (when considered) for
asset and/or operational rating

OTHER INDICATORS

Once again, observations between existing and new buildings are the same.

ENERGY ASSESSMENT METHODOLOGY

CALCULATION METHOD

In the case of energy performance assessment using a calculation method, observations between
existing and new buildings are the same, except for calculation tools used by France: for new buildings,
EP assessment for EPC is based on thermal regulation calculation method.

6.2 Revision of EPBD

As announced in the European Green Deal, the Commission adopted on 14 October 2020 a strategic
Communication “Renovation Wave for Europe - greening our buildings, creating jobs, improving lives”.
It contains an action plan with specific regulatory, financing and enabling measures for the years to
come and pursues the aim to at least double the annual energy renovation rate of buildings by 2030
and to foster deep renovations. This goal requires a revision of the relevant EU legal act, the Energy
Performance of Buildings Directive 2010/31/EU (EPBD). The revision will focus on provisions that are
central to boosting building renovation.

The Commission gathered the public’s view on the Inception Impact Assessment of the EPBD (22
February — 22 March) and launched a public consultation on the revision of the directive (30 March —
22 June).

Within EPC RECAST project, partners were involved to contribute to this consultation and to make
suggestions for subjects related to EPC.

The EPC RECAST contributions gave answers to the following questions:
> What is needed to strengthen the information role of EPCs?

» Should the EPC include additional information compared to the current version? If so: what
additional information?

» What should be the linkage between EPCs and other schemes? (e.g., Building Renovation
Passports, SRI, LEVEL(s), EU Green Taxonomy)

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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information contained in this document, which is merely representing the authors’ view.



https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1603122220757&uri=CELEX:52020DC0662
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12910-Revision-of-the-Energy-Performance-of-Buildings-Directive-2010-31-EU
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12910-Revision-of-the-Energy-Performance-of-Buildings-Directive-2010-31-EU

P 2 D1.3 - EPC Data model and EP assessment method fi

G |
C T version

=
R

How can we improve the value of the recommendations in EPCs?
What is needed to improve the quality of EPC?

Is there a need to strengthen the quality control of EPCs? How?

YV V VYV V

Is there a need to strengthen the requirements to ensure the presence of EPCs in
advertisement media? How?

» How could we encourage the use of metered data and smart meters in connection to the
EPC and EPC databases?

> Should there be an obligation for Member States to set up national EPC databases?

> Which kind of public access, regular reporting or other features should an EPC database
provide? (Including links with the Building Stock Observatory)

» What is needed to improve the coverage of EPC?

> Isthere a need for additional trigger points so to increase the number of buildings with EPCs?
If so, which ones?

» What should be the linkage between EPCs and Minimum Energy Performance Standards?
» Is there a need for increased harmonization of EPC levels, between Member States?

> Is there a need for increased harmonization of EPC schemes, systems, and procedures
between Member States?

The details of answers to these questions are reported in Annex 2

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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7. Analysis of ISO/CEN Standards

According to the EPC RECAST grant agreement, it is specified: “to allow EP assessment, the DM will be
linked to the calculation methodologies defined by the international and European standards, in
particular, the ISO/CEN standards developed under Commission mandate M/480, especially regarding
HVAC systems to allow the assessment of both traditional and more innovative systems”.

jr HEAT GAINS Bl L NG i RENVIRONM
REQUIREMENTS
EN 16798-1 EN 150 13789 EN 1S0 15927

rtemal gains thermal trarsmison clim, data calculston EN 16798-1
EN 1S0 13370 EN 1S0 52010-1 ndoor envionmont

EN1S052022-1 &-3 - convension soler rad. EN 167983
0BT gans Natona! standards vertiston systems

cimatic data EN 12464-1
visual ervironment

CALCULATION OF BUILDING ENERGY NEEDS FOR HEATING, COOLING AND (CE)HUMIDIFICATION EN 150 52016-1 EN 128383 EN 151934
CALCULATIONOF BUILING POWERDEMAND EN 12831-1 (HEATING), ENISO 52016-1 (HEATING & COOLING)

Realll LIGHTING

EN 15316-1 | EN 1519341

EN 153163
EN 153165
S EN 153164

Figure 3 — Energy performance assessment

Figure 3 gives an overview of energy performance assesment and the related ISO/CEN Standards

( https://epb.center/support/overview-epb-standards/)

Figure 4 presents standards that have been developed under mandate M/480 given by the EU
Commission to the European Committee for standardisation (CEN):

e The overarching standards whose member states must describe their calculation method
according to appendix A

e The standards whose member states shall voluntarily describe their national calculation
method according to national annexes.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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information contained in this document, which is merely representing the authors’ view.
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Figure 4 — Amendment of annexes to the directive 2010/31/EU

Figure 5 is the detailed modular structure of EPBD- CEN package Mandate/480 package. Cases in
yellow colour concerns the standards developed on a harmonised way within Mandate 480

Figure 5 - Detailed modular structure of EPBD — CEN package M480

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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We then analysed the standards related to technical building systems (Heating, DHW and cooling
systems)

For each of these standards, we were interested in the parameters necessary for the calculation, as a
first step to define the data and information to be collected on site. Then we were interested into
annexes tables enabling conversion of collected data toward input calculation parameters. We made
a list of calculation input parameters but also a list of references to the tables giving these conversion
methods, and the required collected data to use this method.

The list of standards considered for this work is summed up in this table:

System standards Standards topic

EN 15316-1 General

EN 15316-2 Emission & control

EN 15316-3 Distribution & control

EN 15316-5 Storage & control

EN 12098-1 Generation & control

EN 15316-4-1 Combustion boilers

EN 15316-4-2 Heat pumps

EN 15316-4-5 District heating and cooling
EN 15316-4-3 Thermal solar photovoltaics

For instance, the EN 15316-2 standard regarding distribution gives a method to calculate distribution
pipes default length from building dimensions. The method is stated in the annex B, in the section
B.2.2., giving the details of collected data “input data to the correlation” and the conversion methods
called “correlations”.

In most of the cases, the conversion method is a table giving calculation parameters based on collected
data entries

These analyses are presented in Annex 3.

To conclude on this analysis of CEN standards, our work enabled us to give a panorama of standards
calculation input parameters, standards required collected data and standards conversion methods
from collected data toward calculation input parameters. These results are valuated input regarding
the associated works on the EPC RECAST Data Model and conversion methods toward calculation
parameters.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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8. EPC RECAST DATA MODEL

From the start of the project, the question of the scope of the data model was raised.

Following the Figure 6 below, we can distinguish the block “Data collection Source of information”
from the block “Data for EP and other indicators assessment’, for EP assessment using a calculation
method there is the block ‘input data’ which contains all the necessary data for the calculation.

The block “Data collection Source of information” consists of collecting data and information on site
during the building inspection or before the visit while the block “Data for EP and other indicators
assessment’ consists of data to feed the Energy performance calculation engine.

Both blocks are normally connected to a given calculation method. However, it is possible to develop
a data model that could be used for different calculation methods.

We finally agreed relying on the grant agreement to consider within EPC RECAST project the
development of a consistent protocol for data collection.

~Source of assessment Displayed on EPC
information

* Data
Acquisition on General data of building
site

* Default values -
* Hard copy OUTPUT Performance indicators
papers DATA

Intermediate indicators
to reinforce quality of
EPC ??

Other?? /

¥ 9

DATA for DATA Building

Building stock
passport observatory

5
. Data for to
Data for public
authorities stakeholders, Other,),
banks
_/

Figure 6 — Different ‘types’ of data within an EPC process
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8.1 The principle

Figure 7 below shows the 3 phases of the EP assessment process
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Figure 7 — EPC RECAST EP assessment process

The first layer ‘input layer’ concerns the part relating to the collection of information and data, before
and during the on-site visit. This phase is very important and must be carried out meticulously,
however it involves difficulties and presents some constraints for EPC assessors: 1/ a very limited visit
time (around half a day at best), 2/ a very large amount of data and information to collect, 3/ data and
information often very difficult to obtain or to assess.

The collection of information and data from this first layer is necessarily carried out to enable the
evaluation of the various indicators and data that must appear on the certificate, (third layer: “output
and recommendations”) according to the required evaluation methods (2nd layer of the process: EP
evaluation Layers3).

The 'EPC RECAST data model’ is in this first layer, it's the called block ‘Data collection for EP
Assessment’ it is represented in Figure 7 within framed part in dotted red line:

P o o o o o mm e e e Em Em Em E =—
: l
Data enrichment |
I
Data checking |
|
-
I Available . I
- Conversion I
I TCS algarithms I
| p— Data Data I
I iy | collection [:::::!L for EP 1
1| develon for EP caltulalion I
ethod
I ap -
|| ARZbuid Other I
- {databases,
I TC ete) I
b ~ |

Figure 8

In Figure 8, the block ‘Data collection for EP assessment’ represents the data and information to be
collected during the visit based on observations, existing documentation on the building and its
environment, the interview with the occupants, etc. This list of data and information to be collected
represents the EPC RECAST Data Model.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
information contained in this document, which is merely representing the authors’ view.
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The EPC RECAST Data Model cannot be used to directly perform an EP assessment through a
calculation method (software), it should however allow to obtain all the necessary parameters for the
EP assessment using any calculation method.

This EPC RECAST Data Model must be 'generic’, it must include all the data that all EPC RECAST
partners needs to perform their national EPC (current or future),

This EPC RECAST Data Model must be accompanied by guides to facilitate and make the collection
more reliable according to the different constraints and situations that assessors may encounter; It
consists of providing assessors with:

a. Astructured and harmonised protocol to guide the data collection

b. Methods and tools to help data collection and/or to check the consistency of
collected data. We use for that:

= Specific guides for data collection
= enrichment methods developed in task 1.3
= technological components that have been identified in the beginning of project

For the implementation of the EPC RECAST Data Model, we are now discussing with our partner
BIMEO on the possible options to exploit and connect image capture and treatment technologies,
associated with semantics enrichment to fill in an appropriate Data Model.

In fact, for individual dwelling scale, BIMEO has developed the AR2BUILD technology that exploit
image recognition to get a geometrical modelling of the different connected rooms. This technology
could be extended and enriched to integrate a structured and step by step procedure allowing data
collection and data saving into a report.

In summary:

The EPC RECAST Data Model is a harmonised protocol for collection of data and information to allow
EP assessment.

The EPC RECAST Data Model is ‘generic’ and could be used for any EPC RECAST partner calculation
method

The EPC RECAST Data Model is accompanied with some specific guides, some enrichments methods
and some technologies components that facilitate the EPC Assessor work and that check the
consistency of collected data.

Each EPC RECAST partner contribute to make the EPC RECAST Data Model useable for its specific
calculation method.

Each EPC RECAST partner contribute to make the connexion between the EPC RECAST Data Model
and the data set input calculation method.

The following Figure 9 — EPC RECAST data model within the process of EP assessment, gives an
overview of EPC RECAST Data Model within the process of EP assessment and the links with T1.2, T1.3
and technical components.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Figure 9 — EPC RECAST data model within the process of EP assessment
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8.2 About data for EP Calculation method

In Figure 8, the block ‘Data for EP calculation’ is about producing a set of data for setting calculation
input data of the EP calculation method. This set of data is obtained from:

= The information and data collected according to the EPC RECAST Data Model

= Transformation procedures: several possibilities are used to go from 'Data collection for
EP assessment block’ to ‘Data for EP assessment block’

v Directly: no transformation is needed, the data collected is used as it is
v' Using default values that depends on some collected information or data
v Through a conversion algorithm

The set of data for EP assessment is necessarily relative to a given calculation method, because
the calculation input data depends on many elements: the physical phenomena considered, the
mathematical model used to express the physical phenomena, the different possibilities of
expressing a given characteristic (example: to express the efficiency of a heat pump for heating,
we can use an average annual COP, a seasonal COP, a Scop, etc.), etc. However, EPC RECAST Data
Model should be linked to ISO/CEN standards for EP assessment (mandate M/480), that’s mean
the used calculation methods should be compatible with ISO/ CEN Standards. Considering a given
calculation method, additional modelling, algorithms, defaults values must be used to operate
connexion between the EPC RECAST Data Model and Data for EP calculation method. This Data
for EP calculation method is then used to produce the specific software input data. In addition,
some of technological components (TCs) valued within the EPC RECAST are specific to a given
calculation method or software, we studied the feasibility of adapting them.

For all these reasons and since the project allows the use of any calculation method, this block
‘Data for EP calculation’ was not produced within the EPC RECAST project. As explained in the
part 10 of this deliverable, the main calculation engine used to approach ISO / CEN Standards in
EPC RECAST was COMETH, the French new building energy regulation calculation engine.
However, some additional modelling, algorithms, standards values were developed to operate the
connection between EPC RECAST data model and COMETH.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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8.3 Development of EPC RECAST Data Model

8.3.1 Introduction

Onthe development of the EPC RECAST Data Model, we started from the following considerations:

e To present the Data Model according to the structure adopted by the standards for the
Energy performance assessment (cf. Figure 10 below)

INDOOR ENVIRONMENT
REQUIREMENTS

HEAT GAINS BUILDING PROPERTIES CLIMATIC CONDITIONS

EN 167339-1
{Interrsal gaing)

EN 16795-1
{Indoor Environme nt]
» EN 1&793-3
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(v Rl contort}

*  ENISO 6946 « ENISO52010-1

« ENISO 13739 *  Natienal

EN IS0 52022-1-2-3

{salar gaire}

e ENISO 10077 standards

CALCULATION OF BUILDING ENERGY NEEDS FOR HEATING, COOLING AND [DEJHUMIDIFICATION EN 52016-1 EN 12831-3
@ CALCULATION OF BUILDING POWER DEMAND EN 12831-1 (HEATING) / EN 16798-11 (CODLING) EN 15316-3-1
BUILDING COOLING . VENTILATION l HEATING

AUTOMA-

EN 16798-3 EN 15316-1 EN 153161

TION . .
EN 167589
SYSTEM &
CONTROL EN 15316-2 EN 16758-7 EN 15316-2

EN 16798-5 EN 15316-3 EN 15316-3-2

Distribution EN 15316-3
BN 16758-15
N 1675813

EN 15232-1
EN 15316-5 EN 153165
TR 15232-2

EN 16738-5 EN 15316-4 (1 to B) EN 15316-3-3

CONVERSION TO PRIMARY ENERGY EN I5052000-1 {EN 15603)

ENERGY PERFORMANCE EN IS0 52003

Figure 10 — Structure of energy performance assessment according the EN/ISO Standards

e To structure the Data Model by component. Indeed, an assessor in his data collection
approach, works by component: data and information about windows, walls, HVAC
systems, etc. The idea is to list for each component all the information needed that allows
then determination of calculation parameters.

e To link the data to be collected to a given enrichment method or Technical Component

e To precise the level of precision of the information or data collected if there are several
collection possibilities for the same characteristic. Indeed, for each parameter within the
EPC RECAST data model, a value for accuracy is given, from 1 to 5, enabling control over
the relevance of collected data, and promoting precise collection methods over simplified
collection methods and estimates.
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Figure 1: Description of a building by components

Figure 11 — Description of a building by components

The Figure 11 shows the description of a building by component used for the preparation of the EPC
RECAST Data Model. Each component considered in the Mandate M480 to CEN on the elaboration of
EPB standards (Figure 10) is included in this description by component.

For each component of the building (Figure 11), the EPC assessor will collect data onsite. This
information will then be converted or used directly as input for energy performance assessment

method and tools.

For instance, if the component is a window, the assessor can collect data onsite such as glazing type,
gas space thickness, frame material. Then, the information will be used, directly or after conversion
for calculation of thermal losses, solar gain, thermal bridges, or artificial lighting consumption (Figure
12). Of course, in this example several pieces of information about windows or other components are
required to enable calculation of thermal losses, solar gain, thermal bridges, or artificial lighting

consumption.

N,

Component Assessor collected
data

WINDOW

¢ Glazing type (simple,
double...)

* Filling gas type

* Gas space thickness

* Frame material

. .

Application

* Calculation of
thermal loss

o Calculation of solar
3ain

« Calculation of
thermal bridges

o Lighting needs

Figure 12- Example of data collection for the component Window

EPC Recast aims to enhance reliability and help assessor for data collection, therefore, the description
of EPC RECAST Data Model must consider different possibilities for assessor data collection and
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possible conversions of data. As shown in Figure 13, a same component (here the window) could be
considered in the calculation method by different means.

Performance calculation from Performance calculation from

archetype technical product reference
(" Glazing type (simple, double, Thermal performance from 0

triple) technical product reference
Filling gas type Glazing characteristics
Gas space thickness
Frame material

. - h _d

Figure 13 - Two possible set of information the assessor could collect for window energy performance calculation

A first path to describe window performance would be to collect key pieces of information on the
window, such as glazing type, frame material, filling gas type, gas space thickness and/or year of
installation. The information collected will define the archetype of the window, and a standard value
could be associated to this archetype. For instance, in the French EPC, double glazing, filled with argon,
with a space thickness of 16mm has a glazing U-value of 2,6 W/(m?2.K) based on a table associating
archetypes to their U-values (Table 1)

filing_gas_type inclinaison_window  glass_coating gas_space_thickness  glazing_type ug
Simple window 5,8

air >75° 0 6 Double window 3,3

air >75° 0 . Double window

air >75° 0 20 Double window 2,7
air >75° 1 6 Double window 2,45

air >75° 1 Double window

air >75° 1 20 Double window 1,4

argon or krypton >75° 0 Double window 3
argon or krypton >75° 0 Double window 2,9
argon or krypton >75° 0 10 Double window 2,8
argon or krypton >75° 0 12 Double window 2,7
argon or krypton >75° 0 14 Double window 2,6
argon or krypton >75° 0 15 Double window 2,6
argon or krypton >75° 0 16 Double window 2,6

Table 1 - Extract of the French EPC glazing U-value table from key pieces of information collected by the assessor

A second possible path to describe window performance would be to directly use a U-value from
window technical product documentation. The assessor would have to collect the technical product
reference of the window, and then check for existing technical product documentation giving a
U-value.

There could be other paths to assess the window glazing performance. Therefore, for all possible
components, multiple possibilities of assessor collected data must be considered in EPC RECAST Data
Model.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Another example of possible assessor data collection is given below. For heating, cooling or DHW
systems, the length of pipes ensuring distribution could either be:

e Measured directly by the assessor: then the information would be hard to collect but giving
a very good accuracy.

e Assessed based on building dimensions such as described in annex B EN 15316-3 (Figure 14):
then the information required (building length, width, and height) would be easy to collect,
and giving an acceptable accuracy, even though it would not be as accurate as a direct
measurement.

e Assessed based on surface and number of levels (method used in the French EPC for
instance): the information required would be easy to collect, and giving an acceptable
accuracy, even though it would not be as accurate as a direct measurement.

Figure 14 - From EN 15316-3 Table B.1: pipe length calculation based on building dimensions

These examples of the windows and distribution system possible descriptions illustrates the need to
consider different input methods to anticipate a comprehensive data model. Therefore, the
construction of the data model is based on an assessor input methods inventory, and for each possible
input method, complementary information is given.

The accuracy rate given to any parameter of the EPC RECAST Data Model depends on this collection
method.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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8.3.2 Input methods inventory

In order to create the EPC RECAST Data Model, we had to make an inventory of possible assessor’s
input methods. We created a spreadsheet including the information on possible assessors input
methods, as a basis to create a comprehensive data model including all potential input methods from
assessors.

A first inventory of assessor’s inputs methods was made using the French EPC input methods and CEN
standards input methods as described in CEN standards annexes. The inventory will then be
completed by partner countries based on their national EPCs assessor’s input methods and based on
national experiences.

The spreadsheet (Annex 4) contains several fields required to understand each input method. For each
heading an explanation is given below.

Theme: The theme to which each component is associated. Generalities, building fabric, inertia,
ventilation, lighting, energy production or heating/cooling DHW systems.

Component / Subcomponent: example window or heating emission. All component from the figure 1
are described.

Corresponding CEN standard from mandate M480: each component is associated with the
corresponding CEN standard, for standards considered in the mandate M480. When available a link is
made toward the description of standards input data from the EPC Center website
(https://epb.center/). Indeed, for legibility purposes it was not possible to show all input data for
standards associated to a component in this spreadsheet.

Method: description of the assessor input method type (based on archetype, technical document...).

Collected data name: for instance, for window technical characteristics description based on
archetype, that would be “glazing type”, “filling gas type”, etc.

Description: Description of the collected data. Sometimes the collected data name requires an
additional explanation.

In the spreadsheet, input data collected by assessors is presented in a legible way, therefore, a set of
parameters used as input for a standard calculation method can be gathered and merged. For
instance, all possible values of temperature variation for emission are presented in one line to improve
the legibility of information. The information is still required from the assessor should he or she choose
the associated input method.

Service (for system): either DHW, heating or cooling. Indeed, for systems, collected data could be
associated to only one or two services, not necessarily DHW, cooling and heating.

Difficulty to collect the information: grade 1 to 5; 1 is the easiest to collect. This field is filled in by
comparing the difficulty to collect information for the input data.

Main type of acquisition: observation, measurement, technical document, administrative
document.

EPC national model use: Which EPC RECAST partner countries uses this input method in national
method.

Calculation application: What key information for energy performance calculation is obtained from
this input? For instance, glazing type of a window will be used for calculation of building thermal loss.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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It is often required to collect different pieces of information for a joined use. For instance, besides
glazing type, we would require information on filling gas type, gas space thickness, but also
information about walls to allow a comprehensive calculation of building thermal loss.

On the other hand, one type of collected data could be used for several application. For instance
glazing type of a window will be required for calculation of building thermal losses, but also for the
calculation of artificial lighting consumption.

Corresponding CEN standards input data: CEN standards can give one or several input methods for a
component description. If the considered input method is used in a standard, the reference of this
standard is given.

Possible use of technologies improving data collection (efficiency, accuracy)

Applicable EPC RECAST technology: if a technology can be used to ease the assessor data entry, it is
reported here. For instance, the BIMEO technology helps the assessor to describe the geometry of the
building.

Data enrichment possibility: This field is an input from task 1.3. If a possible data enrichment collected
in task 1.3 is available to the assessor, it is mentioned here. For instance, possible use of a ‘vitrometre’
as an enrichment mean to give the glazing type of a window is mentioned.

8.3.3 Link with Tasks 1.2, 1.3 and TCs

The CSTB is responsible for tasks 1.1 and 1.3, these two tasks are very interrelated, they were
developed within the same team, which facilitated the inclusion of enrichment and verification
methods in the EPC RECAST Data Model.

Link with task 1.2 is obvious, because the EPC RECAST Data Model integrates the methodology of
capturing the building geometry.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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8.4 Implementation of EPC RECAST Data Model

The implementation of EPC RECAST Data Model is included in WP2 actions, the following Figure 15 is
a schematic representation of this implementation as part of T2.1 of WP2.
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Figure 15- A draft schematic representation of EPC RECAST Data Model implementation
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9. Algorithms and standard values for connection of EPC
RECAST Data Model to an ISO/CEN standards compatible
calculation method

In relation to the EPC RECAST Data Model construction, we developed conversion methods
(algorithms or standards values) to connect the EPC RECAST Data Model toward inputs of a calculation
tool compatible with some CEN Standards developed under commission mandate M480.

Crossing results from our CEN Standards analysis and result of our construction of EPC RECAST Data
Model, we were able to identify conversion methods inspired by standards and partners national EPCs
conversions methods. We aimed to gather the most relevant existing ‘conversion methods’ and
‘standard values’ in order to use EPC RECAST Data Model as an input of calculation tools used for pilot
projects.

Mandatory input parameters of the calculation tool were created from the EPC RECAST Data model,
using conversion algorithms and default data. The proof that a detailed hourly calculation method
with input data can be used even though the simplified data model is designed for efficient collecting
is a major advance made in EPC RECAST project.

It should be noted that a future research and development is needed to cover all input data needed
for full CEN standards implementation. For the building envelope, the input structure is relatively
simple and can be standardised. The input of a building envelope is a long list of several instances of
a few simple building elements. However, there could be issues on dimensions (internal/ external)
and on the level of details for building elements (windows, thermal bridges, floor on ground, layers or
U values, etc.). EPC RECAST model used internal dimensions and simplified elements description.
Systems input data harmonisation is more difficult as they are very different. The data input structure
is a relatively short list of elements which are all different and with several configuration options.
Systems are also described in a quite different manners in each MS. Example for Italy shows that the
standardisation body tried to develop a common XML structure to upload also the input data of
registered EPCs but the work is not finished as it is very complex issue.

The systems description in EPC RECAST calculation tool is based on typology (year of installation) that
is very country specific.

9.1 Examples of conversion

Heating distribution length within heated space

When not seized, distribution length is based on a simple rule based on building dimension, as
described in EN 15316-3 (EPB standard) Table B.1: ‘pipe length calculation based on building
dimensions’. For instance, the distribution horizontal length, when missing is directly calculated from
served surface length and width (for one floor).

Heat pump efficiency

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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For thermodynamic systems, when no coefficient of performance (COP) or energy efficiency ratio
(EER) is available, typical values are given depending on:

> service: cooling or heating

» the upstream-downstream type (air-air, air-water...)
» theinstallation year

> the power level

» for recent devices, the efficiency class when available

The coefficient of performance or energy efficiency ratio is given for an average upstream —
downstream temperature pair. This allows for a true dynamic calculation by extrapolating the
efficiency value to other temperature pairs during the calculation. In other words, we take into
account the variation in efficiency related to the temperature operating points encountered in the
case of the building. On the contrary, the seasonal values used in static calculations do not consider
the specificities of the building. Missing this effect does not make it possible to properly reflect the
under-efficiency of the system in the case where it should work at too high a temperature, in the event
of low performance of the envelope for example.

Examples of typical values are given in this table:

Type of upstream / | Year of installation COP value EER value
downstream sources installed Power
Exterior air / water 1975 1.2 (7°C/32.5°C)
1985 1.7 (7°C/ 32.5°C)
1995 2.5(7°C/32.5°C)
Before 2000 2.7 (7°C/32.5°C) 2.5(35°C/9.5°C)
Exterior air / air Before 2000 2.8(7°C/20°C) 2.4 (35°C/27°C)
Water / water Before 2000 3.4 (8.5°C/ 32.5°C) 3.7 (32.5°C/9.5°C)
20 - 80 kw
Before 2000 2.9 (8.5°C/32.5°C) 3.7 (32.5°C/9.5°C)
>80 kW

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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9.2 Adequacy between dynamic method inputs and EPC RECAST Data Model

An EPC Data Model is designed to enable efficient on-site collection and improvement of building
information. It is commonly assumed that such a data model is quite simple and can not be used with
detailed calculation method, but only with static calculation method. The underlying thinking is that
there is no point in having a precise calculation if the input data is imprecise. This idea resulted in the
use of static calculation methods for EPC assesment for many countries -for instance Germany, ltaly,
Slovakia and France for its exisiting buildings uses a static calculation method-.

However, we can object that the use of a simplified data model, plus a simplified calculation method,
leads to an accumulation of inaccuracies.

A static method does not take into account many physical phenomena within the building and thus
generates inaccuracies. In fact, as described in the following table, a dynamic methods allows to
calculate of dynamic phenomena that have a potentially significant impact on the results, while a static
method only gives a rough estimates of certain phenomena, or simply does not take it into account.
The difference in results depends on the dynamic response of the building itself, climate conditions or
action of the occupants. For instance, a building with very low or very high inertia might have
significantly different results with dynamic and static calculation methods, because the static method
does not take into account the dynamics of inertia well.

Physical Description Static method Dynamic
phenomena method
Thermal losses | Losses depending on thermal insulation. Yes Yes
Inertia Time lag and effects due to thermal inertia. No Yes
Solar position | Impact on solar gains -link with solar protection | No, or rough annual | Yes
position-, lighting consumption... estimates not specific to
the case
System Take into account efficiency based on upstream- | No, seasonal mean | Yes
efficiency downstream temperatures, working point of | value of effiency
dynamics systems.
Aeraulics Dynamic wind impact on air renewal, pressure | No, average air renewal | Yes
balance calculation values
Occupant and | Dynamic reactions of occupant or automation | No, only a very rough | Yes
automation systems such as opening of window or solar | estimates is possible
protections depending on the indoor and outdoor
temperatures, or solar position, for the time step
Air humidity Impact on temperature No Yes

Table: Comparison of static and dynamic methods in terms of physical phenomena considered

In EPC RECAST project, we showed that an EPC data model efficient for data collection -EPC RECAST
Data Model-, can be converted and used for a detailed dynamic calculation method, enabling to
consider dynamic phenomena. The overall accuracy of the processing chain is therefore improved
compared to the use of static calculation, and it is demonstrated that the detailed method can be
adopted without requesting additional information during data collection.

The overall principle of this data conversion is showed in the following diagram.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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10. The EPC RECAST calculation procedure principles based
on CEN standards

Task 1.1 aims to define a European harmonized and appropriate data model (DM) to describe the
considered dwelling/ building and allow the energy performance (EP) assessment in the context of
EPC. The data model is adapted to the assessment of all energy uses considered for EPCs for
residential buildings in the scope of the EPBD Recast.

To allow the EP assessment, the DM was developed for calculation as much as possible compatible
with the International and European standards, in particular the ISO/CEN standards developed under
Commission mandate M/480. The developments, e.g., some additional modelling, algorithms,
resulted in the definition of the EPC RECAST calculation procedure principles, based on an existing
calculation tool as described in the paragraph 10.3. Such approach for the EP assessment, in the
context of existing buildings EPCs, will allow harmonization with the assessment based on ISO/CEN
standards.

One part of harmonisation of EP assessment and comparability are the overarching calculation
principles that are related to the decisions at the national level or by assessor, such as e.g. objects and
components types included, differentiation of space categories, thermal zoning rules, building use and
climate, but also the type of primary energy, consideration of produced renewable energy consumed
in building and export, etc.

The most relevant sister project for this task is U-CERT* project and specifically the deliverable D3.1°.
U_CERT deliverable D3.1 proposes a U-CERT project EPB calculation methodology that consists of the
combination of the EPB standards and converged set of U-CERT National Datasheets (Annexes A) and
that is harmonized where possible and flexible where needed.

The Lead beneficiary for deliverable D3.1 is EPB Center® that is a supporting authority for Member
States and other stakeholders in the set of EPB standards implementation based on a service contract’
awarded by the European Commission to support the uptake of the Energy Performance of Buildings
standards by providing the technical assistance and capacity building services for involved
stakeholders. The EPB Center provides the communication platform to offer these services.

The EPC RECAST proposal for overarching calculation procedure principles builds on some U-CERT
project outcomes and exchanges between EPC RECAST and U-CERT/EPB Center during the
developments. The main topics discussed were the harmonization of indicators and approaches with
ALDREN project by both, EPC RECAST and U-CERT, e.g. ALDREN definition of NZEB, Annex A and
ALDREN thermal comfort score. ALDREN thermal comfort score is taken over in U-CERT certificate and
will be included also in EPC RECAST certificate.

4 https://u-certproject.eu/

®D3.1 Development of a converged set of national data sheets (towards a U-CERT calculation methodology using
the set of EPB standards) (Updated version 27th of August 2021), U-Cert project

5 https://epb.center/

7 https://epb.center/about/ec-service-contract/

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
information contained in this document, which is merely representing the authors’ view.


https://epb.center/

=
R

P
=

C
C

2 D1.3 - EPC Data model and EP assessment method fi
A S T version

10.1 The EPC RECAST calculation procedure principles

The aim of this chapter is to provide a clear picture and understanding of what happens between the
inspection and data collection, as the inputs in calculation (Task 1.1 - data model) and the results from
assessment of energy uses, as outputs, KPIs reported in EPC (Task 1.5).

This part of energy assessment is important because it is often hidden in the software and
underestimated, while it can lead to the important difference in the results from calculation. The main
choices and principles should be also reported to stakeholders to understand the KPIs in EPCs or the
outcomes from a specific software.

Reporting Inputs in Inspection, Calculation procedure principles,
putcomes: calculation data choices, assessment boundaries,

Indicators in EPC (T1.1 data collection , calculation of energy
[Task 1.5) model) uses, indicators (T1.1)

The review of relevant choices for energy performance assessment in ISO/CEN standards and the
knowledge of differences between choices in national calculation methods are the basis for proposal
for the EPC RECAST calculation procedure principles towards the potential harmonization.

However, the EPC RECAST proposal had to be adapted as much has possible to the revised EPBD
published onin May 2024, Directive (EU) 2024/1275 of the European Parliament and of the Council of
24 April 2024 on the energy performance of buildings (recast) at the very end of the project.

The questionnaire (spreadsheet tool) has been developed for comparison of calculation methods
based on most important choices in Annex A/B to the overarching standards referenced in the current
EPBD and base on the experience of consortium.

The U-CERT deliverable, D3.1 Annex 2: “U-CERT set of National Datasheets”, identified in total 237
choices in 10 calculation EPB standards.

The number of choices is the number of Tables in Annex A, plus (for some EPB standards) choices in
Annex A that are not tabulated.

The importance of the choices on the result from calculation is different. Separate tool® developed in
U-CERT deliverable D3.1, in cooperation with EPB Center experts, as an extra deliverable under the
EPB Center Service Contract with DG ENERGY, provides the Categorized overview of all “Annex A”
choices of the 10 selected EPB standards. The Table 7 in U-CERT deliverable D3.1 specifies the
following categories for types of choices:

A. Important factor for the calculated energy performance

B. Critical for calculation tool development

C. Less crucial detail for calculation methodology
D. Policy choice
E. Categorization

8 van Dijk, Dick, EPB Center & U-CERT, Categorized overview of all Annex A/B choices in 10 selected EPB standards, August
27,2021, Spreadsheet tool,
https://epb.center/support/documents/categorized annexab choices main_epbstandards/
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Post-processing

G. References to other (EPB) standards
H. Measured energy performance

I.  Other

More than one choice is possible for types of choices in U-CERT categorization, but Category A
excludes C and vice versa and for Categories E to | only single choice is possible.

The national choices are presented in the tables in Annex A of each standard and the recommended
choices (default CEN options) are provided in informative Annex B to each standard.

The U-CERT deliverable 3.1 is focused on the current set of EPB standards and only choices reported
in the current EPB standards are reported and investigated.

In 2017 a high number of (EN) ISO and CEN standards were published to collectively assess the overall
Energy Performance of Buildings.

In the course of 2022 (5 years after publication) each of these documents was reviewed (document
CEN/TC 371 N 760: Note on upcoming systematic review of standards on the Energy Performance of
Buildings (EPB) published in 2017, March 28, 2022).

It has been acknowledged that the set of tables in Annex A in some standards is not sufficient to
describe the calculation method.

EPC RECAST made proposition to provide input also on missing aspects in Annexes A to overarching
standard.

10.2 The spreadsheet tool for EPC RECAST calculation procedure
principles description

EPC RECAST project has identified the choices that cover all important aspects for results from
calculation including those, that may be missing in Annex A of some EPB standards.

The set of questions, in the form of a separate tool (spreadsheet), was developed and tested during
the pilot phase on the methodologies of partner’s countries involved in EPC RECAST project, with U-
CERT project and potentially with other interested countries.

All choices (tables from Annex A) are included that are identified in U-CERT project as A-Important
factor for the calculated energy performance and B-Critical for calculation tool development, for the
most important overarching standards referenced in the current EPBD.

The EPC RECAST calculation procedure principles try to identify and transform choices in Annex A of
EPB standards into more user-friendly questions and sub-questions for description of calculation
methodologies, that can be easily answered by assessors, by experts for national calculation methods
development and by software companies.

The preliminary choices were proposed for the overarching EPC RECAST calculation procedure
principles during the development phase that can be different from published version of EPBD recast
in May 2024.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Figure 16 - The spreadsheet for comparison of calculation procedures with default options in CEN standards, definition of
the EPC RECAST calculation principles

The benchmark of calculation methodologies for the compliance with the default options in Annex B
in EN standards is included.

The potential answers (choices) are prescribed in line with options provided in CEN standards, if
possible, or based on the knowledge of calculation methodologies by consortium from previous work,
e.g. the Study on Technical assessment of national/regional calculation methodologies for the energy
performance of buildings®.

The intention is not to benchmark the quality of the calculation methodology, but the level of
harmonization with Annex B of EPB standards.

The aim of comparison with default options in Annex B is to identify the default options with high
potential for EU harmonisation and the default options that do not fit to most of countries and
propose the revision of the default option in the standard.

The results were analysed and evaluated in WP5 and in deliverable D5.8

Questions are divided in the topics that cover the scope of Task 1.1 and the scope of Task 1.5 on
benchmark of energy performance and key performance indicators included in EPC:

*  Pre—processing (Task 1.1)

= Key performance indicators - KPIs (Task 1.5)

»  Calculation procedure principles (Task 1.1)

= Measured energy for verification and calibration (Task 1.4, Task 1.5)
»= Energy rating —scale (Task 1.5)

% J.Zirngibl, J. Bendzalova: Technical assessment of national/regional calculation methodologies for the energy performance
of buildings, EC ENER/C3/2013#425/512.679523, 2015
https://ec.europa.eu/energy/sites/ener/files/documents/EPB_calculations_in_EU.pdf
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The structure of the spreadsheet tool is in Figure 17 where:

e The type of choice according to U-cert (all A-important for calculation, B-crucial for
software) is reported in column A. All choices identified by U-CERT project in deliverable
D3.1 as "Important factor for the calculated energy performance" (A) and “critical for
calculation tool development” (B) for selected standards are addressed at least partly.

e These overarching standards are covered, that are referenced in current EPBD:

EN ISO 52000-1:2017 [1]
EN ISO 52003-1:2017 [2]
EN ISO 52016-1:2017 [3]
EN ISO 52018-1:2017 [4]
EN ISO 52010-1:2017 [5]

O O O O O

e The reference to the specific tables in Annexes A is reported, if relevant.

e The default choices in Annex B, choices in U-CERT (D3.1) and choices in ALDREN EVC
(D2.2) arein columns 3 to 5.

e The recommendation for EPC RECAST calculation procedure principles is in column

e Answers to be filled for evaluated calculation methodology or software are in column
8,9.

e The prescribed set of answers is only possible, using selection menu in column 8 and
free comments are possible in column 9.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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7 |(scale, benchmark) reported in EPC ([1] Tab. A.27, Tab.
57 | A(U-Cer) A.30), ([2] Tab. A.2, Tab. A.3, Tab. A.4):
Non-renewable primary energy » v:s _ .; - y:z k yes
_ (benchmark (benchmark, | (benchmarl energy
(renewable primary energy factor = 0) energy class, |energy class, |energy class,| main indicator)
main indicator) ma main
58 indicator) | _indicator) |
Total pnmary energy yes (opitional) |yes (opitional)|yes (reported.| yes (reported no (not reported)
(renewable primary energy has primary energy factor = 1) obkgatory) i obligatory)
59 Y il |
exported energy to gnd is d for energy pertc yes yes no
60 | indicator —
only self-used on-site of renewable energy production is h yes ye
counted for energy performance indicator (export is not 1o (not reporte
61 counted).
Delivered energy yes (reported. yes (reportad,| yes (reported, yes (teported
(energy, expressed per energy camier, supplied to the technical | °©™9°Y) obiigatory) ||  obligatory) obligatory)

Figure 17 - The questions for comparison of calculation procedures with default options in CEN standards, definition of the
EPC RECAST calculation principles

Simple benchmark (1-yes, 0-no) for compliance with default option in Annex B in CEN standards is
in column 7. Example of Question 4, in Figure 18, shows the case when no country uses the default
CEN option: Principle for assumed default system calculation in case of not present system.

Cholcas relatad to the calculation of nergy performance of JFTI.Y S T epcrecasT B sencheark | S Benchmark (1 | T Y nhmark (1 France
fet R L e standards | | S | EVC [TER—— in Bina, 0 ":‘.,'1 explunatio | "lime,0- | (provisionnal
perance Annex B (-0 tion (D5.8) O-differs) EPCs differs) S - differs) Pe)

Answers Answers Answers
1 1 1 4 3
cip be the presence.
4 |of the systems i system is not instalied ([1] Tab. A.19)
ABUCenf

[Principie "Assumed system’ (defaull system calculaled in case yes ) -

of ] 0. builkding

without eooking but needing cooing)

Principhe “The pr f system’ I by o v

in case of presence of system)

This can cause better raling but lower thermal comiort

[Change of requirement of reference vale (benchmark, scale) L WA [

if cse of N0 SySteme presence (&g mone sindt Scak in case no

enokng system inctabed)

Othin, ploase spocily

Figure 18 - Example of answers on Question 4: Principle for assumed default system calculation in case of not present system

10.3 Description of calculation methodology

The EPC RECAST calculation procedure principles require to consider the European EPB standards
developed under mandate M/480 given to the European Committee for Standardisation (CEN) for
assessment of energy performance of buildings.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
information contained in this document, which is merely representing the authors’ view.
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Annex A to the EPB standards is an empty template that can be filled in with the national or regional
data and choices or by choices for specific application. The template in Annex A to the standard shall
be used to specify the choices between methods, the required input data and references to other
standards.

Annex B to the standard “Input and method selection data sheet — Default choices” is informative
and provides the recommended options for choices.

The specific choices for Annex A “Input and method selection data sheet” to EN 1ISO 52000-1:2017 [6]
for EPC RECAST calculation procedure principles are immediately determined by the choice of the
main calculation tool for EPC RECAST project.

Three calculation tools were used in EPC RECAST pilots buildings evaluation that were considered to
be close to CEN/ISO standards. They are reported in D5.8.

For the whole chain of calculation the existing calculation tool used to be considered to be close to
International and European standards is the calculation engine for the French national energy
regulation of new buildings, named COMETH (COre for Modelling Energy and THermal Comfort).

The calculation engine COMETH, was chosen for its proximity to European PEB standards within
existing calculation engines. COMETH uses an hourly calculation method. As required, the French
calculation method is compatible with the EN ISO 52000-1:2017 standard. COMETH is compatible with
CEN standards developed under mandate M480 for systems, the EN 15316 series. For its thermal
model and building energy needs calculation, COMETH was based upon the ISO 13790:2008 standard,
later replaced by the ISO 52016-1:2017.

The compatibility of the EPC RECAST data model with this type of calculation engine, - which requires
detailed data to run, also shows the possible approach to data model for a detailed calculation method
such as described in ISO/CEN standards from mandate 480.

Another dynamic calculation engine based on Energy Plus was used for the Spanish pilot cases. As the
dynamic calculation engine also used detailed data, it was another proof of possible conversion from
EPC RECAST data model to dynamic calculation.

10.4 Conclusion

The aim of this chapter is to provide the methodology and tool for user friendly benchmark of the
calculation procedure principles for EU wide comparability, harmonization, and better
understanding by all stakeholders of key performance indicators that are outcomes from software
or that are reported in EPCs.

A clear understanding of indicators (what is between the inputs and the output values) is needed for
many purposes. The most important instruments are:

e EU legislation towards the carbon neutrality by 2050 that refers to EPCs, e.g., EU Taxonomy
and related technical screening criteria, 30% savings for financial instruments related to
Renovation Wave and Recovery plan need a clear understanding of KPIs in EPCs;

e Comparison of calculation methodologies at EU level.

e Reporting choices behind the software calculation code.

e Understanding indicators reported in EPCs by stakeholders (owners, tenants, banks).

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
information contained in this document, which is merely representing the authors’ view.
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Difference from national Annex A to key standards is the user-friendly structure of questions and sub-
questions for full description of calculation methodologies, that can be easily answered by assessors,
by experts for national calculation methods development and by software companies.

Software used at the EU level should clearly report these choices, because they are hidden in
calculation tool and could not be in line with the national legislation in place. The need for description
of calculatino principles in software is evident in Slovakia where the software is not prescribed or
certified and any software, also international is often used.

Comparison of calculation methodologies at EU level is needed e.g., for comparison of quantified
values proposed by Commission in guidelines and delegated acts developed by Commission based on
EPBD recast and for comparison of ambition levels of minimum requirements set by MSs.

Example of importance of evaluation of national calculation methodologies and need for clear
reporting of these choices in EPCs is visible in Figure 19 showing the result from study performed in
EPC RECAST on family house focused on KPIs (more in deliverable D1.11).

Task 1.5 - Improving the impact of EPCs through the certificate and s &
renovation roadmaps and renovation passport, p
Caonsortium meeting, Jana Bendzalova, ENBEE =

1. Influence of choices on numeric value of KPI

Commission proposes quantified Different results for indicator in primary energy
values in proposal for EPBD revision (family house with heat pump and PV)

121

Different results, for the same 103

kWh/{m®a)
bl

building, where the numeric 100
indicator is expressed in different: 80 -
* primary energy, total and non- 60 —_—
renewable) o > " 372
+ different possible choices for PV 0 I . I I

PEtot (+PV  PEnren [PV PEnren (+PV PEtot if ren PEtotifren PEwOl (no  PEn
s subtracted PV)

from

export)

only)

(PV self-used
only}-SK  export}-SK

Small study, article with Johann

This project bas received funding from the Luropean Union's Worlzon 2020 ressarch and innavation programme under the grant agresment number S33118,
The Eurcgsran Union Is not lable for any we that may F the indormati this document, which is marely representing the author’ view
C 1 B Loy oy

Figure 19 - Influence of choices on numeric value of key performance indicator expressed in primary energy

The preliminary recommendations for EPC RECAST calculation procedure principles are proposed in
the spreadsheet (see Annex 5). Proposal after testing during the pilot phase and reviewed at the end
of the project based on the experience acquired by the partners (T3.5) and final version of EPBD is in
Deliverable D5.8.

More about the key performance indicators to be reported in EPC and the choices for assessment
boundaries to be reported in each EPC also presented on example of family house are reported in Task
1.5, in deliverable D1.11.

Recommendation for additional choices to be included in Annex A/B of CEN standards are proposed
in Task 5.2. deliverable D5.8.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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11. Conclusions

The Data Model developed as part of EPC RECAST task 1.1 is a structured and harmonized protocol
that allows data collection, information, and data reliably during the building inspection phase in the
process of carrying out an EPC.

The protocol is based for the characterisation of the building on a structuring by component which
follows the structuring of the EU standards for the EP assessment of the buildings.

EPC RECAST simplified Data Model, covers different typical situations that can be encountered
especially in existing residential buildings in connection with the various levels of access to information
and characterisation of building envelope and HVAC systems. The checking and enriching methods for
data collection developed as part of task 1.3 are integrated into the EPC RECAST Data Model as well
as available technological components (TCs).

EPC RECAST Data Model was implemented in the EPC RECAST toolbox within WP2 actions.

Once the protocol has been applied to a building, the assessor can then launch the EP assessment
using any given calculation method. A step is then necessary for the transformation of some of these
data and information into input data for the calculation. In this context, we identified ‘conversion
methods’ inspired by standards, and partners national EPCs existing conversions methods. The aim
was to gather the most relevant existing ‘conversion methods’ and ‘standard values’ for HVAC
systems. We made proposals for the EPC RECAST calculation procedure principles, based on a
calculation tool compatible with CEN standards. EPC RECAST project showed possible conversion even
to dynamic calculation methods. .

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
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12.1 Annex 1: General frame overview of EPCs in EPC RECAST
partners countries

Current EPC in partner countries:
Overview of the general framework

[event title] [event date]
[presentation title]
[first name] [last name] [organization]

ST

¢ i},%a
e

EXISTING
RESIDENTIAL BUILDINGS

Overview

This project has received funding from the Eurapsan Union's Horizon 2020 research and innovation programme
under the grant agreement number 393113, The Eurspzan Union is nat liable for any uss that may be made of the
infarmation cantained in this document, which is merely reprasenting the suthors' view.
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E P C Q Eevent ti.tI£f] [e\{e-ln; date] 0
R E CAS T [:::::tma:){::;i :ame] [organization] p H

SUMMARY

1. Identification of situations for which the EPC is mandatory for residential buildings
2. General information of the different EPC cases for residential buildings

3. Information displayed on the EPC for residential buildings
a) Key performance indicators
b) Other indicator(s) used for energy rating and sustainability rating
c) EN reference standards for the indicators
d) Energy saving measures
e) Building description
f) Additional information

4. Energy assessment methodology
5. Conversion factors used

6. Data model

under the grant agreement number 893113, The European Union is not liable for any use that may be made of the
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[event title] [event date]
[presentation title]

[first name] [last name] [Drganizatian]

Individual houses or appartement in
a collective building (rented/sold)

Case 1

&EE)  Whole collective building (rented/sold)

Buildings rented/sold :
standard methodology

Residential
(&=LER) individual or
collective
Buildings rented/sold :
alternative methodology

IT Individual houses or appartement in A

. o [&E58) Buildings rented/sold
a collective building (rented/sold)
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E P C Q [event titl-zf] [E\{ent date]
[presentation title]
R E CAS T [E:b::l:s_:]o;.llalst :ame] [organization]

2. General information of the different EPC cases for residential buildings o
te [ Pul Type of Scope
N Individual houses or apartment in
collective building Methods depends -
- . *  On the type of energy systems (individual or collective)
FRANCE Privat d publ Calculated
rivate and public aleuls *  Inthe case of apartment, two possibilities : individual calculation
. L for each apartment / or from the calculation of the whole building
2 Whole collective building
q There is an innovation clause allowing for several buildings to be
Calculated it is sti i
GERMANY Private and public {;c:szeﬂ Whole building only asseszed together, but it is still unclear how this shall be done
2 Will be replaced by method based on tabularized values in 2023
ALY N Private and public Calculated Individual hous_es or_ap.artment in Whole building, single unit, gro.up_ofequlvalentumts in the same
collective building building
Calculated
LUXEMBOURG 1 Private and public slcuE ‘Whole building only
(or asset)
Can be divided in parts with different use if they have separate heating
- . Calculated and - system and different use (building category). If they have the same
SLOVAKIA 1 Private and publ 5 . Whele build I
rivate and public operational rating ole bullding anly use, context, orientation, geometry nand are served, if present, by the
same heating and cooling system
SPAIN 1 Private and public Calculated Part of the building Entire building or dwelling level

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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E P C g [event title_] [ev_ent date]
[presentation title]
R E CAS T [:::::;el]o[;alst iame] [Drganizatian]

3. Information displayed on the EPC for residential buildings
a) Key performance indicators

M : Main Indicator ; | : Informative Indicator ; < : Not taken into account

Country GERMANY ImALY LUXEMBOURG SLOVAKIA
ENERGY AND ENVIRONMENT SUSTAINABILITY 1 2
RATING

i M M
Total primary energy use « « x x
On-site renewable export counted ? % %

- i M

Non-renewable primary energy use n
On-site renewable export counted ? x x X x X
Total energy use (often called "Final energy use”) « * M
On-site renewable export counted ? x X % x x
Non—_renewahle part of Total energy use - ~ . . ~ -
On-site renewable export counted 7
On-site renewable production x M X
On-site renewable export x x x x
Ratio of renewable x M X x x

=
=

€O, emissions M M

This project has received funding from the Eurapsan Union's Horizon 2020 research and innovation programme
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I : [event title] [event date] 0
[presentation title] l‘ ]
AS T [first name] [last name] [organizaticn] =,

3. Information displayed on the EPC for residential buildings

Services included in each energy and environment sustainability performance main indicator (when taken into account) for asset and or
operational rating

Lighting

PV AR
production/ ‘g

Ventilation
energy

under the grant agreement number 893113, The European Union is not liable for any use that may be made of the

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
infarmation contained inthis document, which is merely representing the zuthors' view

E P C Q {E‘If:”'f title_] [evient date]
resentation title]
RECAST «

3. Information displayed on the EPC for residential buildings
b) Other indicator(s) used for energy rating and sustainability rating

[first name] [last name] [Drganizatian]

* Heat losses in %

*» Indicator of summer comfort and generic recommendations on how to improve it

* Renewable energy production : type of system installed

* Ventilation : type of system installed

* Primary energy consumption and expenses per use, generic recommendations on the use of heating, cooling and DHW
* Qualitative description of insulation by component (wall/windows etc.)

* Short description of each equipment and generic recommendations on energy control and equipment maintenance

* €O, emission equivalence in km travelled by a car

FRANCE

Specific figure "Performance of thermal insulation”

LUXEMBOURG

*  Energy needs

= Energy use per service has rating (class)

* Delivered energy — reported, but no rating

*  Measured energy from 3 years — on the first page — reported, but no rating

SLOVAKIA

This project has received funding from the Eurapsan Union's Horizon 2020 research and innovation programme
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[event title] [event date]
[presentation title]

E [first name] [last name] [organizatio! n]
3

. Information displayed on the EPC for residential buildings
b) Other indicator(s) used for energy rating and sustainability rating

*  Building performance indicator: qualitative indicator (neutral, happy, sad face) related to building energy needs to maintain comfort without
taking in account systems and systems' efficiency (Main Indicator)

= Reference Values of non-renewable total energy use indicators (kWh/m2) calculated for similar building (same use, climate, construction type,
dimensions, etc.) (Main Indicator)

*  Renewable part of total energy use (kwWh/m2) (Main Indicator)

*  Total yearly energy consumptions of each energy source

Renewable primary energy use indicator (kWh/m2 year)

*  Non-renewable primary energy use and energy rating achievable with each recommended energy efficiency measures

*  Exported energy (kWh/year)

= 5/V ratio [Dispersing Area/Gross heated volume)

* Heating primary energy indicator (kWh/m2 year)

* Equivalent cooling solar area : ratio between the equivalent glazed area (calculated with specific coefficients) and net area of the building
*  Thermal periodic transmittance : the building thermal inertia

*  Energy performance indicator (renewable and non-renewable) for each system of the building

ITALY

*  Primary energy consumption non-renewable (kwh/m®year] per use (heating, cooling, DHW, lighting)
Energy demand (kWh/m2 year) per use (heating, cooling)
= (O, emissions per use (kgCO,/m¥year)

SPAIN

under the grant agreement number 893113, The European Union is not liable for any use that may be made of the
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3. Information displayed on the EPC for residential buildings

[first name] [last name] [Drganizatian]

c) EN reference standards for the indicators

FRANCE =

1 Yes, but with national appendices
GERMANY

2 Yes

UNI and CTI technical standards, aligned with
ITALY the standards prepared by CEN in support of
Directive 2010/31 / EU

LUXEMBOURG German standard DIN V 18599
SLOVAKIA Yes
SPAIN -

This project has received funding from the Eurapsan Union's Horizon 2020 research and innovation programme
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[event title] [event date]

[presentation title]

[first name] [last name] [organization]

3. Information displayed on the EPC for residential buildings

d)} Energy saving measures

LUXEMBOURG SLOVAKIA SPAIN
Energy saving measures recommendations . . . » . x .
included in the EPC

Compulsory
. (if there is potential for
. . Depending on )
Compulsory or depending on the certifier 7 | Compulsory - Compulsory the certifier improvement to the level of Compuisory
requirements for new
buildings)
M : | databi iall
5 eas_u res : general database or specially Special - Database - Special Database
identified
Potential energy savings ¥ Voluntary ¥ v v *x v
. P— -
Specific evaluation : Ca{cufatmn for each el Possibllity to
proposed measure applied to the building 7 . . .
_ , _ Specific = for each add the Specific Specific

Possible range of energy savings achievable measure specific savings
but not particularized for the building ? P &
Cost analysis Voluntary Possible *x Possible
Useful information to promote « « « «
refurbishments

under the grant agreement number 893113, The European Union is not liable for any use that may be made of the
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3. Information displayed on the EPC
Energy saving measures : a few details

= Energy saving measures recommendations included in the EPC : two
packages of energy saving measures should be defined by the assessor
: priority renovations and high-performance renovation. For each
package there is a description of renovation action per component,
indication of the recommended requirement for this component and
an estimation of total expenses for this package. There is also for each
package the indication of the new labels after renovation.

= Useful information to promote refurbishments :

aid

information on a
network set up by the state (advisers and website) and a website on

FRANCE

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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3. Information displayed on the
EPC
Energy saving measures : a few details

ITALY

saving measures recommend included in the EPC :
there is a table related to recommendations that include : energy
saving measures type, if the measure imply a major renovation,
payback time for each single proposed measures, energy rating
and energy performance index — non-renewable (kWh/m?¥year)
achievable with each single recommended energy saving measure,
energy rating and energy performance index — non-renewable
{(kWh/m?year) achievable implementing all the recommended
energy savings measure.

= Useful information to promote refurbishments : there is a box for
additional information about opportunities, also in terms of
national or local incentive schemes, related to the execution of
energy audits and energy requalification interventions, including
major renovations

3. Information displayed on the
EPC

Energy saving measures : a few details Slovakia

saving measures recommendations included in the EPC :
there is a detailed description of each system, result values and
recommendations for improvement in 1 page per system
{envelope, heating and DHW, cooling and ventilation, lighting/PV) .
One page is dedicated to comparison of the energy performance in
the current stage and after proposed measures. Potential energy
savings after implementation of recommended measures are
reported in kWh/m%year and in % for each service and for key
perfromance indicators (fianl energy, non-renewable primary
energy and for CO2 emissions). Payback period can be reported

(optional).

= Useful information to promote refurbishments : no

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
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EPCL3
RECAST

3. Information displayed on the EPC

[event title] [event date]

[presentation title]

[first name] [last name] [organizatio! n]

e) Building description

itry FRANCE LUXEMBOURG SPAIN
General characteristics of the
building s 7 v v v 7
Localization, construction yeuar,
general dimensions
v v x v v L
Ratio of surface and
volume; .
Buildi | STEmeT eI Year of construction, ratio between glazed area Desc.nptrozsg;tual’/ Surface per type
LG REEIE DrC per P (mean transmission and floor surface o of wall and
wall and thermal X x B ! Per construction {walls,
o nce coefficient or mean u- orientation and thermal GrEE i, ) thermal
value) properties of the different ’ Lo performance
values, ventilation rates,..
envelope elements
(periodic transmittance)
v v v v v v
System type and Type of energy
. _ . N characteristics,
Building technical systems Type of equipment Year of construction of . . L systems, total
R energy Basic description about Description actual /
per use and system heat generator, main ) power,
- ; performance index systems and controls proposed
characteristics energy carriers performances
(renewable and
curves
non renewable)

under the grant agreement number 893113, The European Union is not liable for any use that may be made of the
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[event title] [event date]
[presentation title]

EPCL3
RECAST

3. Information displayed on the EPC

f) Additional information

[first name] [last name] [Drganizatian]

+ Recommendations for improving user behavior
Data to be gathered by the public Authorities (ADEME) for data bases, ...
FRANCE .
+ Reference of the software and method version used
* Recommendations for equipment maintenance
+  Type of data assessment
Reason for EPC
GERMANY . S .
Statistical U-values per building period (case 2)
+ FEfficiency factors for existing systems (case 2)
+ Software used for the certification complies with national standards
ITALY + Assessor professional information
+ Site inspection information
+  Measured energy from last 3 years
Administrative data about building, location, assessor, purpose of EPC, building category,
SLOVAKIA . . - . . . .
Special Annex to EPC: Additional report with input data and intermediate results from calculation for professionals or for
quality control
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EPCL3
RECAST

[event title] [event date]
[presentation title]
[first name] [last name] [organizatio!

4. Energy assessment methodology
In the case of energy performance assessment using calculation method — asset rating

Partially and with

German standard

References to CEN y Yes, but with Directive
4 v
standard ? * national drawn standards 2010/31/EU DIN V 18539 EN 52015
appendices
Type of the calculation Quasi static
o Monthly static
Calculation step . Monthly
{longest allowed step) calculation for each Monthly Annual Hourly Monthly (Houriy allowed) Hourly
manth)
Whole building Multizone analysis with
Spatial segmentation of  Per house or Per Entire building as a single For Whele building ({zonning is allowed during dynamic methods, and
the building dwelling building space thermal zones only calculation, but the result unizone analysis with
Is for the whole) symplified methods
Climate data Standard
Oooupant behaviour Standard
French department for
", dimate - N German standard Regulation and national " A
Standard conditions Mational standards for Mational standards Mational standards DIN v 18539 standard Spanish legislation
other conventional data
This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893113, The European Union is not liable for any use that may be made of the
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4.  Energy assessment methodology
In the case of energy performance assessment using calculation method - Calculated rating
Country FRANCE GERMANY ITALY LUXEMBOURG SLOVAKIA SPAIN
Frin clple Preser!ce of “Assumed system” : default "Presence of system”
system”: calculation of . N
) - system calculated in case of Requirement and energy
. system only in caze of Presence of N -
How are missing systems - not present system if classes are adapted if - -
presence of system system Presence of systam - R Presence of system’
cooling is not installed.

conditioning is needed
({e.g. building without cooling
but needing cooling)

treated ?
This can cause better

rating but lower
thermal comfort.

Thermal comfort is not
reported.

In case of no system

presence, is there a . . v . v »
change of reference value
{benchmark, scale)?
= 3CL method Specific tools
{ DEP 2021 method) designed and * HULC
Any commercial or own * 5G SAVE

approved for the
country

(normative tools)

LUX EEB tool H /
LESOSAI

Specific tools designed and
approved for the country
{normative tools)

Commercial
tools

= CYPETHERM HE Plus
* CE3X complement
= CERMA

produced tools. Software is

= Calculation engine
not regulated

supplied to software
publishers

Calculation tools

Spain : HULC {general method - Dynamic calculations), SG SAVE {general method - Dynamic calculations), CYPETHERM HE Plus (general method - Dynamic
calculations), CE3X complement (Simplified method based on indirect dynamic calculations), CERMA (Simplified method based on indirect dynamic calculations)
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4. Energy assessment methodology
In the case of energy performance assessment using calculation method — Asset rating

unt GERMANY LUXEMBOURG SPAIN
Calibration of the model x Mot compulsary x x *x Mot compulsary
= Visit compulsary
R : GG M e § Assul:nP:d data (ee. Inspection on-site Visit compulsory. For non-
compulsory, legally photos For existing envelope . . N g
. q required (but not residential buildings
enforceable by the = Official database available | elements) are I o ided by BEMS, th
Reliability of input data buyer/occupant of o select estimated values available in national x LSS, SIS bUL3
. Rough check of quality of input data is
the dwelling or default values standards B .
X - . ¥ inputs in Central usually better than for
( each input data = Quality checks according = No on-site testor databa idential buildi
should be justified) EPED §18 measurement anase I AN LA
required

Additional comments

ltaly : heating for oll type of buildings and heating and DHW in residential building are always considered in the assessment even if not present in the building.
Other services (cooling/ventilation for residential buildings and cooling/ventilation/lighting/lift and elevators for non residential buildings) are considered if
present.

Simplified calculation methods are applicable only to existing residential buildings or units, with a net area of less than or equal to 200 m2, except for cases of
major renovation.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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4. Energy assessment methodology
In the case of energy performance assessment using measurements — Operational rating

[first name] [last name] [Drganizatian]

Country FRANCE GERMANY ITALY LUXEMBOURG SLOVAKIA SPAIN
For heating, the measured energy is normalized to

Indicators obtained from NA NA NA NA standarle conditions. Can -bE combined with NA

measured data calculation for other services. Then non-ren

primary energy is indicator.

Measured energy (e.g. from bills, smart meters...)
Data sources NA NA NA NA can be different interval, but yearly is always NA
available. The data check (by correlation is needed)

Type of operational rating (in
standard or actual conditions)
Normalization process (in
standard conditions)

NA NA NA NA In standard conditions NA

NA NA NA NA Linear regression NA

This project has received funding from the Eurapsan Union's Horizon 2020 research and innovation programme
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5. Conversion factors used

Coul FRAN LUXEMBOURG SLOVAKIA
Conversion

SPAIN
factor from 2:2:;1::1::?: See chapter 6.5 of Electricity : 2.2
deli d legislation: Gas:1.1
elivere Electricity : 2.2 Yes Energy rating https:///data.legilux.public lu as_ NA
energy to calculation ffleeli-etat-leg-rgd-2021- Wood : 0.1-0.2
primary B 06-09-2435-jo-fr-pdf pdf DH:0.28-1.2
energy regulation
* Elec : 64 gCO2eq/kWh to 79 gCO,../kWh
(depending on use)
* Wood : 24gC0,../kWh PCI to - Hlar BT
T 30gC0,./kWh PCl (depending on the KgCOLflowh
shape of wood : log, pellet...) See chapter 6.6 of
factor from « Gaz nat. : 227 §C0,../kWh PCI Yes, but CO2- legislation: * Gas : 0.22 kgCO,/kWh
delivered A /bL;t:ane -g272 e i— equivalent NA https: {data legilux. public I « Wood : 0.02 NA
energy to CO2 : Figul :3248C0 gkwlﬁq’l:::l emissions el oegy (AT
emissions 324 8C0,yf AR *DH:0.22-0.36
* Coal : 385 gCO,.o/kWh PCI e
+ Other fossil fuels : 324 gCO,../kWh PCI &
* Renewable used in the building : 0
gC0,.,/kWh

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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6. Data model '

v
7

Various XML based schemes
v

hittps://www.mise govit/images/stories/normativa/DM_Linee_guida_APE_appendiceB.pdf
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NEW BUILDINGS

Overview
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SUMMARY

[first name] [last name] [Drganizatian]

(=)

. Identification of situations for which the EPC is mandatory for residential buildings

N

. General information of the different EPC cases

W

. Information displayed on the EPC
a) Key performance indicators
b) Other indicator(s) used for energy rating and sustainability rating
c) EN reference standards for the indicators
d) Energy saving measures
e) Building description
f) Additional information

4. Energy assessment methodology

W

. Conversion factors used

6. Data model
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1. Identification of situations for which the EPC is mandatory

Individual housing
New buildings or major
renovations : residential

Collective housing

Standard methodology

New / renovated

Alternative methodology buildings : residential

Typical building approach

New buildings &) Residential

under the grant agreement number 893113, The European Union is not liable for any use that may be madr: of tho
infarmation contained inthis document, which is merely representing the zuthors' view
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Other restriction Type of rating
1 1 or 2 dwellings in the building Part of the
building
FRANCE Private and public Calculated
) Strictly more than 2 dwellings in the o
building Whole building
1
GERMANY 2 Private and public NA Calteullaz efial leuiltilg
(or asset) only
3
ITALY 1 Private and public NA Calculated Part of the building
Calculated Whole buildi
LUXEMBOURG 1 Private and public sleuiate e building
(or asset) only
Whole buildi
SLOVAKIA 1 Private and public NA Calculated rating ° in ‘l:rl ne
SPAIN 1 Private and public NA Calculated Part of the building
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EQ

[first name] [last name] [organizatio! n]

w4

2. General information of the different EPC cases

Additional comments

FRANCE Entire building or dwelling level.

= Case 1: Main method, there is an innovation clause allowing for several buildings to be assessed together, but it is
still unclear how this shall be done

Case 2 : Calculation with alternative methodology based on EN 832, will be replced by method based on tabularized
values in 2023

= (Case 3 : Comparison with typical comparable buildings (typical building approach - Modellgebdudeverfahren)

GERMANY

Regarding the scope, it is possible to obtain the EPC for : whole building, single unit, group of units in the same building
ITALY (if they have the same use, context, orientation, geometry and are served, if present, by the same heating system and
cooling system.)

Whole building in principle, but it can be divided in parts with different use if they have separate heating system and

SLOVAKIA different use (building category).

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893113, The European Union is not liable for any use that may be made of the
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3. Information displayed on the EPC
a) Key performance indicators
M : Main Indicator ; | : Informative Indicator ; x : Not taken into account

3o

[first name] [last name] [Drganizatian]

w §

‘Country GERMANY LUXEMBOURG SLOVAKIA
ENERGY AND ENVIRONMENT SUSTAINABILITY
RATING

i M
Total primary energy use | « « « | « «
On-site renewable export counted ? x "
Non-renewable primary energy use . M £ M i~ M M
On-site renewahble export counted ? x* X % i x
Total energy use (often called "Final energy use®) “ * = M I
On-site renewable export counted ? w X % x x ¥
Non-renewable part of Total energy use . ~ . . . = -
On-site renewable export counted ?
On-site renewable production e x x M 1 *
On-site renewable export e x x e 1 *
Ratio of renewable X M x x X x
CO, emissions M x M M M
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3. Information displayed on the EPC for residential buildings

Services included in each energy and environment sustainability performance main indicator (when taken into account) for asset and or
operational rating

Lighting

PV AR
production/ ‘g

Ventilation
energy

under the grant agreement number 893113, The European Union is not liable for any use that may be made of the
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3. Information displayed on the EPC

b) Other indicator(s) used for energy rating and sustainability rating

[first name] [last name] [Drganizatian]

Indicator of summer comfort

FRANCE
CO2 emission equivalence in km travelled by a car

GERMANY

Heat protection in summer (case 1 and 2)

*  Building performance indicator : qualitative indicator (neutral, happy, sad face) related to building energy needs to maintain
comfort without taking in account systems and systems' efficiency (Main)

* Reference Values of non-renewable total energy use indicators (kwh,/m2) calculated for similar building (same use, climate,
construction type, dimensions, etc.). For new buildings, the reference values are the minimum regulation requirement (Main)

* Renewable part of total energy use (kWh/m2} (Main)

*  Renewable primary energy use indicator (kwh/m2 year)
Total yearly energy consumptions of each energy source
Non-renewable primary energy use and energy rating achievable with each recommended energy efficiency measures

*  Exported energy (kWh/year)

*  5/V ratio (Dispersing Area/Gross heated volume)

* Heating primary energy indicator (kWh/m?2 year)

*  Equivalent cooling solar area, expressing a ratio between the equivalent glazed area (calculated with specific coefficients) and net
area of the building

*  Thermal periodic tramittance, expressing the building thermal inertia

*  Energy performance indicator (non-renewable and non-renewable) for each system of the building

ITALY

This project has received funding from the Eurapsan Union's Horizon 2020 research and innovation programme
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3. Information displayed on the EPC

b) Other indicator(s) used for energy rating and sustainability rating

LUXEMBOURG | * Specific figure "Performance of thermal insulation™

= Primary energy consumption non-renewable (kWh/m®year) per use (heating, cooling, DHW, lighting)
SPAIN = Energy demand (kWh/m2 year) per use (heating, cooling)
=  CO;emissions per use (kgCO,/m7year)
*  Energy needs
Energy use per service has rating (class)
SLOVAKIA Delivered energy — reported, but no rating

* Measured energy from 2 years — on the first page — reported, but no rating

under the grant agreement number 893113, The European Union is not liable for any use that may be made of the
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4 |

3o

o
AST
3. Information displayed on the EPC

c) EN reference standards for the indicators

FRANCE v

1 Yes, but with national appendices
GERMANY 2 v

3 Yes, but with national appendices

UNI and CTI technical standards, aligned with the standards prepared by CEN in

ITALY

support of Directive 2010/31 / EU
LUXEMBOURG German standard DIN V 18593
SLOVAKIA v
SPAIN *
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3. Information displayed on the EPC for residential buildings
d)} Energy saving measures

GERMANY LUXEMBOURG SLOVAKIA

Energy saving measures
recommendations included in the v v x v NA
EPC

Compulsory

Compulsory or depending on the Depending on

certifier ? Compulsory the certifier (if there is pots?'nrm!for rmpmueme_n[’_to the level NA
of requirements for new buildings)

Measures : general database or . .

specially identified Speciol ) B Special NA

Potential energy savings v Voluntary v v NA

Specific evaluation ? Calculation for

each proposed measure applied to Possibility to add

the building ? Possible range of Specific - the specific Specific NA

energy savings achievable but not savings

particularized for the building ?

Cost analysis v Voluntary Possible NA

Useful information to promote ‘, o . - NA

refurbishments

under the grant agreement number 893113, The European Union is not liable for any use that may be made of the
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Information displayed on the EPC
Energy saving measures : a few details

FRANCE

measures recommendations included in the EPC : two
packages of energy saving measures should be defined by the assessor
. priority renovations and high-performance renovation. For each
package there is a description of renovation action per component,
indication of the recommended requirement for this component and
an estimation of total expenses for this package. There is also for each
package the indication of the new labels after renovation.

Useful information to promote refurbishments : information on a
network set up by the state (advisers and website} and a website on
aid

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Information displayed on the
EPC

Energy saving measures : a few ITALY
details

= Energy saving measures recommendations included in the EPC : there is a
table related to recommendations that include : energy saving measures
type, if the measure imply a major renovation, payback time for each
single proposed measures, energy rating and energy performance index—
non-renewable (k\Wh/m?year) achievable with each single recommended
energy saving measure, energy rating and energy performance index — non-
renewable (kWh/m?year) achievable implementing all the recommended
energy savings measure.

= Useful information to promote refurbishments : there is a box for additional
information about oppertunities, also in terms of national or local incentive
schemes, related to the execution of energy audits and energy
requalification interventions, including major renovations

3. Information displayed on the
EPC

Energy saving measures : a few details SLOVAKIA

saving measures recommendations included in the EPC :
The energy saving measure for new buildingss are relevant if there
is still potential for improvement. There is a detailed description of
each system, result values and recommendations for improvement
in 1 page per system (envelope, heating and DHW, cooling and
ventilation, lighting/PV) . One page is dedicated to comparison of
the energy performance in the current stage and after proposed
measures. Potential energy savings after implementation of
recommended measures are reported in kWh/m?%year and in %
for each service and for key perfromance indicators (fianl energy,

non-renewable primary energy and for CO2 emissions). Payback
period can be reported (optional).

Useful information to promote refurbishments : no

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
information contained in this document, which is merely representing the authors’ view.
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[event title] [event date]

[presentation title]

[first name] [last name] [organizatio! n]

description

itry FRANCE LUXEMBOURG SPAIN
General characteristics of the
building s 7 v v v 7
Localization, construction yeuar,
general dimensions
v v x v v L
Ratio of surface EEs o\n‘\f)i‘l}r::':e v
and volume; : iptie
ik | SrfrmET Eaa Year of construction, Ratio between ratio between glazed area Desc.nptro;!;;tuﬂf/ Surface per type
LG REEIE DrC per P (mean transmission and floor surface o of wall and
wall and thermal X glazed area and R ! Per construction {walls,
coefficient or mean u- R orientation and thermal N thermal
performance floor surface; 3 roof, windows, ...), U-
value) - properties of the different I performance
Periodic values, ventilation rates,..
X envelope elements
transmittance o ~
(periodic transmittance)
v v v v v v
System t'.fpe .and Type of energy
. _ . N characteristics,
Building technical systems Type of equipment Year of construction of . . L systems, total
R energy Basic description about Description actual /
per use and system heat generator, main ) power,
- ; performance index systems and controls proposed
characteristics energy carriers performances
(renewable and
curves
non renewable)

under the grant agreement number 893113, The European Union is not liable for any use that may be made of the
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. Information displayed on the EPC

nal information

FRANCE

Recommendations for improving user behavior

Data to be gathered by the public Authorities (ADEME) for data bases, ...
Reference of the software and method version used

Recommendations for equipment maintenance

GERMANY | -

Building address

Type of data assessment

Reason for EPC

Statistical U-values per building period (case 2 and 3)
Efficiency factors for existing systems (case 2 and 3)

ITALY .

Software used for the certification complies with national standards
Assessor professional information
Site inspection information

SLOVAKIA

Administrative data about building, location, assessor, purpose of EPC, building category,
Special Annex to EPC: Additional report with input data and intermediate results from calculation for

professionals or for quality control

raject has received funding from the Surapean Uinion's Horizan 2020 research and innovation programme
the grant agreement number 833413, The Eurapsan Union is nat lible far any use that may be made of the
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3. Information displayed on the EPC

f) Additional information

[first name] [last name] [organizatio! n]

+ Recommendations for improving user behavior
ERANCE Data to be gathered by the public Authorities (ADEME) for data bases, ...
Reference of the software and method version used
+ Recommendations for equipment maintenance
+  Building address
+ Type of data assessment
GERMANY |+ Reason for EPC
+ Statistical U-values per building period (case 2 and 3)
+ Efficiency factors for existing systems (case 2 and 3)
+ Software used for the certification complies with national standards
ITALY +  Assessor professional information
+ Site inspection information
+  Administrative data about building, location, assessor, purpose of EPC, building category,
SLOVAKIA |+ Special Annex to EPC: Additional report with input data and intermediate results from calculation for
professionals or for quality control

under the grant agreement number 893113, The European Union is not liable for any use that may be made of the
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Energy assessment methodology
In the case of energy performance assessment using calculation method - Calculated rating

[first name] [last name] [Drganizatian]

Country FRANCE GERMANY ITALY LUXEMBOURG SLOVAKIA SPAIN
PI"II'ICIpJ’E Preser[ce of “Assumed system” : default "Presence of system”
system”: calculation of . N
) - system calculated in case of Requirement and energy
. system only in caze of Presence of ) -
How are missing systems - not present system if classes are adapted if . -
presence of system system R Presence of systam - . Presence of system
treated ? X conditioning is needed cooling is not installed.
This can cause better B
N {e.g. building without cooling Thermal comfort is not
rating but lower but needing cooling) reported
thermal comfort. e € o :
In case of no system
presence, is there a . . v . v «
change of reference value
{benchmark, scale)?
Specific tools
designed and * HULC
Commercial tools o il Specific tools designed and approved for the Any commercial or own * 5G SAVE
Calculation tools (verified) DTS;ECE approved for the country country produced tools. Software is * CYPETHERM HE Plus

{normative tools)

(normative tools)
LUX EEB tool H /
LESOSAI

not regulated

* CE3X complement
= CERMA

Spain : HULC {general method - Dynamic calculations), SG SAVE {general method - Dynamic calculations), CYPETHERM HE Plus (general method - Dynamic
calculations), CE3X complement (Simplified method based on indirect dynamic calculations), CERMA (Simplified method based on indirect dynamic calculations)
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4. Energy assessment methodology -
In the case of energy performance assessment using calculation method - Calculated rating

‘Country FRANCE GERMANY ALY LUXEMBOURG SLOVAKIA SPAIN
Calibration of the model x Not compulsary x x b Not compulsary
gt uI:mp‘ll.;Irsorv, *  Building inspection
= hot = Visit I
enforceable by or p . o= sl ARy Inspection on-site
= Official database = Assumed data (eg. For
the buyerfoccup ; reguired, but not
available to select existing envelope . B
Reliability of input data T stimated vall elements) are available x g dere Bz Bl
B dwelling esumated values ar | ) Rough check of from building project.
. default values in national standards ,
{each input data N Ny inputs in Central
Quality checks = Mo on-site testor
should ) ) database
g according EPBD measurement required
be justified) 518

Additional comments
Italy : heating for all type of buildings and heating and DHW in residential building are always considered in the assessment even if not present

in the building. Other services (cooling/ventilation for residential buildings and cooling/ventilation/lighting/lift and elevatars for non-residential
buildings) are considered if present.

Simplified calculation methods are applicable only to existing residential buildings or units, with a net area of less than or equal to 200 m2,
except for cases of major renovation.

France : For new buildings : use of the standard document for new building used for the Th-BCE method

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893113, The European Union is not liable for any use that may be made of the
infarmation contained in this document, which is merely representing the suthars view.

E P C Q {e:r:nt title_] [ev_ent date]
resentation title]
RECAST «

5. Conversion factors used

[first name] [last name] [Drganizatian]

Country FRANCE GERMANY m LUXEMBOURG SLOVAKIA SPAIN
Conversion
Defined f h
factor from e:elpgi cac::'l‘:cin See chapter 6.5 of Electricity : 2.2
deli d legislation: Gas:1.1
elivere Electricity : 2.3 Yes Energy rating https://data.legilux.public lu as. NA
energy to calculation ffilefell-erat-leg-red-2021- Wood : 0.1-0.2
primary reaulation 06-09-3435-jo-fr-pdf pdf DH :0.28-1.3
energy g
* Elec : 64 gCO2Zeq/kWh to 79 gC0,../kWh
(depending on use)
* Wood : 24gC0;./kWh PCI to R
— 30gC0,.o/kWh PCI (depending on the kgCO./kWh
shape of wood : log, peliet...) See chapter 6.6 of
factor from o et 2 A e AT Yes, but CO2- legislation: * Gas : 0.22 kgCO,/kWh
delivered B — }bL;t:ane -gyz 22?:/0 R ET] equivalent NA https://data.legilux. public lu = Wood : 0.02 NA
energy to CO2, L : 272 BCOseq/ emissions (B R Tria - kgro,/kwh
. * Fioul : 324 gC0O,.o/KWh PCI 06-02-2439-jo-fr-pdf pdf
emissions + Coal : 385 gCO q/kwh pCI *DH:0.22-0.36
g e
* Other fossil fuels : 324 gCO,../kWh PCI BT
* Renewable used in the building : 0
gC0,2,/kWh
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[event title] [event date]
[presentation title]
[first name] [last name] [organizaticn]

Data model format

s

Various XML based schemes

v

https://www.mise.gov.it/images/stories/normativa/DM_Linee_guida_APE_appendiceB.pdf

https://guichet.public.lu/dam-assets/entreprises/fr/espace-experts-energie/experts-

LUKENMBOURG habitation/habitation/specimens/specimen-cpe-fr.pdf

SLOVAKIA X

SPAIN x

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893113, The European Union is not liable for any use that may be made of the
infarmation contained in this document, which is merely representing the suthars view.
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12.2 Annex 2: Excel spreadsheet for analysis of some ISO/CEN
Standards developed under commission mandate M/480

B

220426_EPC
RECAST _standards an

The excel spread sheet can be viewed here:
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12.3 Annex 3: Excel spreadsheet ‘EPC RECAST DATA model -
version 1

The excel spread sheet can be viewed here
[,
3=
220426_EPC RECAST
DM_V1.xlsx
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