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“This project has received funding from the European Union’s Horizon 2020, research and innovation
programme, under Grant Agreement No 847100”

This document has been prepared by QualDeEPC project partners as an account of work carried out
within the framework of the EC-GA contract no 847100.

Neither Project Coordinator, nor any signatory party of QualDeEPC Project Consortium Agreement,
nor any person acting on behalf of any of them:

(a) makes any warranty or representation whatsoever, express or implied,

(i).  with respect to the use of any information, apparatus, method, process, or similar item
disclosed in this document, including merchantability and fitness for a particular pur-
pose, or

(ii).  that such use does not infringe on or interfere with privately owned rights, including any
party's intellectual property, or

(iii).  that this document is suitable to any particular user's circumstance; or

(b) assumes responsibility for any damages or other liability whatsoever (including any conse-
quential damages, even if Project Coordinator or any representative of a signatory party of the
QualDeEPC Project Consortium Agreement, has been advised of the possibility of such dam-
ages) resulting from your selection or use of this document or any information, apparatus,
method, process, or similar item disclosed in this document.
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The Report “Collection of tools developed” aims at summarizing the tools and concepts for the support
of the policy proposals on seven priorities identified in the D2.4 Development Strategy Plan (Kostova
et al. 2020) and fully developed in D3.2 White Paper on good practice in EPC assessment, certification
and use (Veseld et al. 2021) of the QualDeEPC project.

The seven priorities selected for the development of enhanced EPC schemes are:

A) Improving the recommendations for renovation, which are provided on the EPCs, towards
deep energy renovation

B) Online tool for comparing EPC recommendations to deep energy renovation recommenda-
tions

C) Creating Deep Renovation Network Platforms

D) Regular mandatory EPC assessor training on assessment and recommendations required for
certification/accreditation and registry

E) High user-friendliness of the EPC

F) Voluntary/mandatory advertising guidelines for EPCs

G) Improving compliance with the mandatory use of EPCs in real estate advertisements.

The main outcomes at this stage are:

A text-based list of deep energy renovation recommendations,

The online QualDeEPC Master tool development,

The concept for a Deep Renovation Network Platform,

A universal, enhanced user-friendly EPC template and background on the proposed content,
Training content for regular training workshops or seminars,

Concrete advertising guidelines for presenting EPCs in real-estate advertisements during the
sale and rental of buildings and a

List of actions to improve compliance with the mandatory use of EPCs in real estate advertise-
ments by an effective controlling and enforcing mechanism.

The tools and concepts developed are aligned with the Development Strategy Plan. As part of the
White paper, they will be the basis for the country-specific adaptation, discussion, and to the extent
possible, implementation of the developed proposals in WP5 “Roadmap to convergence and action
towards deep renovation”.

o
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The QualDeEPC project aims at both improving quality and cross-EU convergence of Energy Perfor-
mance Certificate schemes, and linking between EPCs and deep renovation (High-quality Energy Per-
formance Assessment and Certification in Europe Accelerating Deep Energy Renovation). The objective
of the project is to improve the practical implementation of the assessment, issuance, design, and use
of EPCs as well as their renovation recommendations, in the participating countries and beyond.

The Report “Collection of tools developed” aims at summarizing the tools and concepts for the support
of the policy proposals on seven priorities identified in the D2.4 Development Strategy Plan (Kostova
et al. 2020) and fully developed in D3.2 White Paper on good practice in EPC assessment, certification
and use (Vesela et al. 2021) of the QualDeEPC project.

The seven priorities identified are:

A) Improving the recommendations for renovation provided on the EPCs towards deep energy
renovation

B) Online tool for comparing EPC recommendations to deep energy renovation recommenda-
tions

C) Creating Deep Renovation Network Platforms

D) Regular mandatory EPC assessor training on assessment and recommendations required for
certification/accreditation and registry

E) High user-friendliness of the EPC

F) Voluntary/mandatory advertising guidelines for EPCs

G) Improving compliance with the mandatory use of EPCs in real estate advertisements

Chapter 2 is dedicated to the Priority B and provides information about the scope and the specific
technical details on the QualDeEPC Master Tool for comparing EPC recommendations to deep energy
renovation recommendations developed by QualDeEPC project. Furthermore, guidance for the use of
the Master tool is provided, including figures and pictures of each step that the user needs to follow.

In particular, the Master tool architecture in section 2.2 includes information on the software param-
eters and the description of the three layers that it consists of, while section 2.3 focuses on the content
structure. In section 2.4, the input parameters of the building envelope components and technical
systems are described including the values used. Section 2.5 presents thoroughly the produced results
and the comparison between current and renovation case.

Chapter 3 summarizes all the practical tools and concepts produced by QualDeEPC corresponding to
development needs of the remaining 6 priorities. Detailed description and further information of these
concepts and the related policy proposals can be found in D3.2 White Paper on good practice in EPC
assessment, certification and use (Vesela et al. 2021).

Finally, chapter 4 presents the conclusions and next steps in the adaptation phase of the project.

o
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2  ONLINE TOOL FOR COMPARING EPC RECOMMENDATIONS TO
DEEP ENERGY RENOVATION

2.1 Objective of the QualDeEPC Master tool

In the context of Task 3.3, the QualDeEPC project developed the online QualDeEPC tool that performs
building energy performance calculations and provides recommendations towards deep renovation
(Master tool). The Master tool version was based on the existing Greek Home Energy Check tool (HEC)
enriched with the new features in terms of elements (e.g., further building types), systems and recom-
mendations, as they are thoroughly described in the White Paper (D3.2).

The Master tool developed for QualDeEPC is the general version of a broad user-friendly platform for
users, who want to be informed about the energy demand, rating and CO; emissions of their residential
building, as well as potential energy savings and GHG reductions. It is easy to use, allowing homeown-
ers to simulate their dwellings, through the input of their building’s necessary characteristics (typology
— selecting one of 10 building types, geographical area, floor area, characteristics of building shell and
heating/ cooling systems, etc.) in only 13 steps. In addition, the user can receive recommendations for
improving the energy efficiency of their home to high levels (equivalent to deep energy renovation)
for the walls, roof, floor, windows, shading, heating, cooling, DHW, and RES, and see the results and
the indicative cost of the potential renovation activities. These recommendations could be compared
to those of an EPC, or be used to prepare a discussion with an energy consultant or EPC issuer. The
tool clearly states that its results are only indicative and for accurate results the user is recommended
to obtain an energy audit by an accredited energy auditor/assessor.

In the end, the results from the comparison between the current and energy-improved case are given.
Additionally, the new energy class of the house is given together with the achieved energy savings (in
%), the CO, emissions reduction (in %) and an estimation on the investment required for the measures
tested.

The QualDeEPC Master tool is available at: https://www.buildingcert.gr/qualdeepc tools/mas-

ter tool

User-friendly approach of the Master tool

At a first step, the energy performance of the building, in the current state, is calculated. In order to
do that, the user inserts the required input data by selecting the appropriate option that suits better
to his/her case from a set of drop-down menus related to the main components of the building (i.e.,
building typology, location of the building, building components, technical systems). The input param-
eters are thoroughly described in section 2.4 of this report. Upon entering the application, a “how to
use the tool” guide is provided (Figure 1).

o
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HOMES
BUILDING
ENERGY

RENOVATION
TOOL

Energy Renovation tool for Residential buildings

The QualDeEPC tool, aims to inform people about the energy demand, energy rating and CO2 emissions of their home/residential
building. It is quite easy to use and allows users to simulate their dwellings/multifamily building energy performance. The goal is for the
user to test various recommended measures to improve the energy efficiency of his home/building to higher levels of energy performance,

corresponding to deep renovation.
How to use the tool:

Step 1: Provide general information about your house/building, i.e. building type, geographical area, floor area, characteristics of the

building envelope and the heating/ cooling systems, etc. from predefined lists.
Step 2: Calculate the energy performance of the house/building and an estimation of its current energy class is provided.
Step 3: Select from the list of available energy efficient measures that you would like to test.

Step 4: Get the results after the implementation of the measure(s), the new energy class of the house/building, and the comparison

between before and after conditions. Also receive an estimation about the cost of such choice.

Wish to test different measures? Then click start over.

Disclaimer
The results of the QualDeEPC tool are indicative and in no way replace the official EPC. For more information on the energy efficiency of your

house/building as well as specialized recommendations for its improvement, you should confact an energy auditor

Figure 1: Screen shot of the “how to use the tool” screen

When the input data are inserted, an .xIm file is produced and run by a software calculating the energy
performance of a building (see section 2.5.1 Estimation of current energy consumption).

At a following step, the user selects the renovation recommendation that (s)he would like to test in
the same way as in the first step (see section 2.5.2 Selecting renovation recommendations). The soft-
ware runs again to test the selected energy improvement measures. Finally, all results are shown in a
“Results” screen. A message states if deep energy renovation criteria have been met when implement-
ing the selected improvement measures. Moreover, the results from the comparison between the cur-
rent and energy renovated case are provided (see 2.5.3).

2.2 Master tool Architecture

The QualDeEPC Master tool consists of three layers depicted in the following figure and described in
the following paragraphs.

o
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Middleware
Communicating in
TEE-KENAK-XML
Calculations S/W

DB

Figure 2: Presentation of the QualDeEPC Master tool architecture

Layer 1 — Calculation software

At the heart of the QualDeEPC Master tool lays the calculation software. This is the software that
loads all input needed, performs the calculations and returns the results. For this purpose, the Greek
national software for the calculation of the energy performance of buildings and building energy clas-
sification (TEE-KENAK) was used in the Master tool. The input of TEE-KENAK is an xml file, in a schema
(structure), defined by the TEE-KENAK developers and thereafter called TEE-KENAK-XML (not an offi-
cial name). This file contains all the building related information needed to calculate energy indicators.
During the course of the calculations, a series of XML files containing ‘library data’ (e.g. climate data)
are loaded, and finally, the software returns the results, again in the form of XML files.

If authorities from another country would like to build up such a tool, the Master tool can be used,
but the TEE-KENAK software will need to be replaced by a national or nationally approved calculation
software.

Layer 2 — Middleware

The Master tool developers have developed a middle layer software in order to create the input xml
files for the calculation tool and read the output xml files from it. The procedure to interact with the
tool is the following.

First, prototype TEE-KENAK-XML files were created that correspond to certain types of buildings (e.g.,
one storey house, apartment on ground floor, etc.).

For each run-case, specific parts of the xml files were adjusted through programming, according to
the specific examined characteristics of the building. These characteristics are determined by the user
through his/her options in the user interface (see below) and are translated by the middleware into
something meaningful for the calculation tool. For example, if the user chooses ‘Double glazed alumi-
num with low-e windows’, the corresponding U-values for this type of windows are written in the

right place of the TEE-KENAK-XML file. bt
o
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When the TEE-KENAK-XML file is completed with all the user entered options, it is sent to the calcu-
lation tool, which makes the needed calculations and returns output xml files containing energy indi-
cators and building energy classification.

Finally, the middleware reads the output xml files and populates the Ul fields with them, in a user-
friendly format.

The middleware was developed by CRES in the form of a REST API. This means that several web service
endpoints were implemented, which are called from the user interface and perform the actions de-
scribed above. More specifically, the user interface sends the input parameters chosen by the user in
a JSON format and receives the results also in a JSON format. With this implementation, anyone could
develop their own user interface to perform calculations. Depending on the input fields in the user
interface and the parameters needed for the national calculation software, the middleware may need
to be adapted.

The user interface of the Master tool is a small web application, designed to provide the users with all
the options they need to choose the specific characteristics of the building they want to examine.
These options include typology, geographical area, floor area, characteristics of heating/ cooling sys-
tems, etc.

After the middleware reads the calculation results as described above, the user interface presents
them in an elegant way to the user.

All communications between the different parts of the tool are made through the HTTP protocol.

The user interface is a Single Page Application (SPA). The technology used for the user interface is
Vue.js version 2.6.14. In order to make the API calls the library vue-axios was used, version 3.2.4. For
the final pdf export, we use the library html2pdf version 0.10.1. Bootstrap was used to create various
page elements. The app is bilingual (EN and GR) with the help of vue-i18n library version 8.22.3. The
app is responsive (tested with min width 768).

If authorities from another country would like to build up such an online tool, they can either adapt
the user interface from Greece, or build a new one.

The Master tool structure was designed to use the necessary information in order to run an appropri-
ate software for energy performance calculations and building energy classification, and is adapted for
the purpose of the QualDeEPC project. Special care was given, however, to provide a general result in
order not to be interpreted as an official Energy Performance Certificate. The Master tool version, was
based on the existing Greek Home Energy check tool (HEC) which was developed in the frame of H2020
project Request2Action in 2016. That tool was mainly developed to get house owners and tenants
familiarized with energy conservation techniques in homes and help householders understand how to
improve their energy efficiency.

Compared to the Greek Home Energy Check tool, the Master version of the tool for the QualDeEPC
project introduces the following additions:

o
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e Additional building typologies;

e Additional technical systems;

e Additional selection options for other building envelope components and technical systems;

e Set of recommendations towards deep renovation; the recommendations presented in hier-
archical order based on construction restrictions in order to avoid lock-in effects; Information
whether the deep renovation criterion is been met or not* after implementing the selected
recommendations;

e New user interface available in English and Greek.

The Master tool makes use of the Greek case as an example.

2.4 Input parameters

The following sections include detailed information on the input parameters of the QualDeEPC Master
tool.

Energy Renovation tool for Home and Residential buildings

Figure 3 Screenshot of the welcome page of the QualDeEPC Master tool
2.4.1 List of building types

The Master tool provides a list of building types that can be used as input by the user. They are all
residential buildings, ranging from fully detached houses to multifamily buildings.

[
1 Based on the concept of QualDeEPC definition of deep energy renovation, and its variants for the partner countries PY
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D3.3 Collection of tools developed Version 1.0, 07/11/22



About QualDeEPC

HOME/
BUILDING
ENERGY

RENOVATION
TOOL

“Qual
DeEPC

Energy Renovation tool for Home and Residential buildings

Click on the icons below to make selections

Building Type Region

This project has received funding from the European Union's Horizon 2020 research and innovation programme under Grant Agreement No 847100

Figure 4: Screenshot of the initial screen of the Master Tool
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Figure 5: Available building typologies
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The four (4) additional building typologies included in the Master tool during the QualDeEPC project

are presented in the following table in yellow-greenish coloured rows.

Table 4: List of residential building types available in the QualDeEPC Master tool

1

1 storey single house
2 storey single house
3 storey single house
Flat in multifamily building
Flat in multifamily building

Flat in multifamily building

QualDeEPC project (847100)

D3.3 Collection of tools developed

detached
detached

detached

In touch with the ground

Intermediate floor

Upper floor

Page 15 of 69
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7 2 storey single house Terraced
8 Multifamily building Whole building

9 Multifamily building attached in both side- Whole building - Terraced
elevations - Terraced

10  Multifamily building attached in one side - Whole building
Corner

2.4.2 Geographical area/climate zone and floor area of the building

The user is called to select where the building is located, in order for determining the climatic condi-
tions (climatic zones). The climatic zones considered in the Master tool are the ones of the Greek cli-
mate zoning classification. The selection in the Master tool comprises data from all regions of Greece
related to the 4 climatic zones. The geographical areas are presented at NUTS 3 level for end-users’
convenience.

Obviously, this feature of the user interface would need to be adapted for using the Master tool in
another country.

“Qual e ks
& DeEPC =P

Click on the icons below to make selections

Building Type Region

M

This project has recewved funding from the European Union's Horizon 2020 research and innovation programme under Grant Agreement No 847100

Figure 6: Geographical area/climate zone selection

Furthermore, the user needs to insert or select the total floor area of the house/ building, either by
stating the exact floor area (in m?) or by selecting the area from 3 choices: < 100 m?, between 100 and
150 m?, and between 150 and 200 m? (see Figure 7). In the case of multifamily building, the number
of floors has also to be stated.

o
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Click on the icons below to make selections

Building Type Region

This project has received funding from the European Union's Horizon 2020 research and innovation programme under Grant Agreement No 847100

Figure 7: Input parameter- Floor area

2.4.3 Selection of building envelope components and technical systems

In order to proceed with the estimation of the current energy consumption and energy classification
of the building, the end-user can select the envelope components and technical systems from prede-
fined lists available in each category. It has to be noted that the lists include various components, sys-
tems and technologies that are commonly used in the QualDeEPC project partner countries.

The choice is linked to the related U-values or systems’ energy efficiency. They reflect characteristics
(existing or proposed) of buildings in Greece and may need to be adapted for other countries.

The user also has the choice not to provide any information and proceed to the calculations of the
current situation. In that case, default values for all building systems are automatically taken from the
lower values in terms of energy performance in the tool’s database.

“Qual
&> DeEPC

Click on the icons below to make selections

Lo :

This project has recervea funding from the Eurapean Lniors Horizon 2070 fesearch and innovation programme undes Grant Agreement No 847100

Figure 8: Overview of the building components and technical systems included in QualDeEPC Master tool ®
[
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Moreover, the user should state whether the building is located at an altitude higher than 500 meters;
in such a case the climate data introduced are the ones of the immediately higher (colder) climate

zone. It will depend on the country if this feature is relevant.

“Qual

5. DekPC

Click on the icons below to make selections

Roof

Q)
P E.I

Anitude
o Altitude un

® Altitude over 50

Openings Heating system Mechanical ventilation

This project has received funding from the European Union's Horizon 2020 research and innovation programme under Grant Agreement No 847100

Figure 9: Selection of altitude where the residential building is located

2.4.4 Specifications of the building components and systems: Floor

o Qual
oo DeEPC

o Floor in contact with the ground without insulation

& Floor in contact with the ground with insulation

@ Floor in contact with the around with reinforced insulation
® Grol jocr in contact with unheated basement without insulation

@ Ground floor in contact with unheated basement with insulation

Figure 10: Floor types available in the QualDeEPC Master tool

As regards floor type, five alternative options can be selected as shown in Figure 10 and Table 5.

QualDeEPC project (847100)
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Table 5 Input selection for heat transmission coefficients in W/m?K for insulation of ceiling of an unheated basement (in residential

buildings)

Construction type U-value (examples for Greece)

Floor in contact with the ground without insulation 3.1 W/(m2K)

Floor in contact with the ground with insulation 1.2,0.9, 0.75 and 0.7 W/(m2K),
according to the climatic zone

Floor in contact with the ground with reinforced insulation 1.0, 0.8, 0.65 and 0.60 W/(m2K),
according to the climatic zone (M)

Ground floor in contact with unheated basement without insulation 2.00 W/(m2K)

Ground floor in contact with unheated basement with insulation 1.0, 0.8, 0.65 and 0.60 W/(m2K),

according to the climatic zone (M)

2.4.5 Specifications of the building components and systems: Walls

S
o E ' I

thout insulatio

© In case you are also planning to install an external shading system in the future, please consider installation of the mounting

brackets prior to applying the insulation layers, so as to avoid damages on insulation when the shading system will be installed.
@ Stone Wall

O Brick wall without thermal insulation

@ Brick wall with thermal insulation

@ Brick wall with reinforced thermal insulation

©® Timber Wall

@ Light concrete Wall

o Reinforced concrete panels

 Wall with "high” thermal insulation properties (Uvalue=0.2 W/(m2K)

o Wall with exceptional thermal insulation properties, and waterproof coating with expesed face brick (Uvalue=0.15 W/(m2K))

Figure 11: Wall types choices

Regarding the external walls, the user is provided with the following options to select as show in Figure
11 and Table 6.

Table 6  Input selection for external wall

Construction type U-value (example for Greece) P

Stone Wall 4.25 W/(m2K)
Brick wall without thermal insulation 2.2 W/(m2K) o
o
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0.6, 0.5, 0.45 and 0.4 W/(m2K) according to the climatic
zone where the building is located

0.5, 0.4, 0.35 and 0.3 W/(m2K) according to the climatic
zone where the building is located

1.0 W/(m2K)
1.5 W/(m2K)
1.8 W/(m2K)

0,2 W/(m2K)

0.15 W/(m2K)

2.4.6 Specifications of the building components and systems: Roof

wall Roof

yé

b 4

Altitude under 500m Floor in contact with the ground Brick wall without thermal insulation Uninsulated pitched roof
without insulation
Roof

© In case you are planning o insiall a PV or solar collector in the future, please consider installation of the mounting pillars prior to
applying the insulation layers, so as to avoid damages on insulation when the RES system will be installed.

o Uninsulated pitched roof

# Pitched roof with insulation

>

# Pitched roof with reinforced insulation

« Flat roof without insulation

® Flat roof with typical insulation

« Flat roof with reinforced insulation

* Roof with exceptional thermal insulation properties (Uvalue=0.25 W/(m2K))

Figure 12: Roof type options as presented in the Master tool

The roof type can be selected from a menu of 7 alternative options as shown in Figure 12 and Table 7.

Table 7 Input selection for heat transmission coefficients in W/m?K for roof or attic insulation (in residential buildings)

Construction type U-value (examples for Greece)

4.25 W/(m2K)

0.5, 0.45, 0.4 and 0.35 W/(m2K) according to
the climatic zone

QualDeEPC project (847100) Page 20 of 69
D3.3 Collection of tools developed Version 1.0, 07/11/22



“®Qual
o DeEPC

0.45, 0.4, 0.35 and 0.3 W/(m2K) according to
the climatic zone

3.05 W/(m2K)

0.5, 0.45, 0.4 and 0.35 W/(m2K) according to
the climatic zone

0.45, 0.4, 0.35 and 0.3 W/(m2K) according to
the climatic zone

0.25 W/(m2K)

2.4.7 Specifications of the building components and systems: Windows (Openings)

Openings Heating system Cooling system

Aluminium frame single glazed Conventional fuel oil boiler No cooling system No Mechanical ventilation

windows

Openings
® Wooden frame single glazed windows
& Wooden frame double glazed windows

& Wooden frame double glazed low-e {low-emissivity) windows

< Aluminium frame single glazed windows
@ Aluminium frame double glazed window

@ Aluminium frame with deuble low-e glazing

@ Aluminium frame with thermal break and double glazing

& Aluminium frame with thermal break and double low-e glazing

® Synthetic frame single glazed windows

® Synthetic frame double glazed windows

® Aluminium frame double glazed equipped with thick argon or krypton thermal break and low-e glass (Uvalue=1.5 W/{m2K})
@ Synthetic or wooden frame double glazed with thick argon or krypton thermal break and low-e glass (Uvalue=1.25 W/(mZ2K))

@ Synthetic or wooden frame triple glazed, vacium and low-e glass { (Uvalue=0.9 W/(m2K))

Figure 13: List of Window systems included in the QualDeEPC tool

Regarding the windows, the user can find 11 choices as shown in Figure 13 and Table 8.

In the Greek Regulation and the respective calculation tool, windows and doors are considered in the
same group as ‘openings’

Table 8  Input selection for heat transmission coefficients in W/m?K for standard windows (in residential buildings)

o
Construction type U-Value (examples for Greece) ®
5 W/(m2K
o
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Construction type U-Value (examples for Greece)
2.9 W/(m?2K)

2.1 W/(m?2K)

6 W/(m2K)

3.7 W/(mZK)

3 W/(m2K)

3 W/(m2K)

2.3 W/(m2K)

5.0 W/(mZK)

3.0 W/(m2K)

1.5 W/(m2K)
1.25 W/(m2K)

0.9 W/(mZK)
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2.4.8 Specifications of the building components and systems: Heating systems

For heating systems, the user can find 17 choices as shown in Figure 14 and Table 9

Openings Heating system Cooling system Mechanical ventilation

(L

%
Aluminium frame single glazed Conventional fuel oil boiler No cooling system Mo Mechanical ventilation
windows
Heating system
@ In case you are planning to install wall insulation or replace windows in the future, please consider that prior replacement of the

boiler will result in over-dimensioning and conseguent costs.

o Conventional fuel oil boiler

« Condensing fuel oil boiler

® Conventional Gas boiler

# Condensing gas boiler

& Conventional air conditioning unit — {old technology)
& Air conditioning unit (with inverter)
& Local electrical units

& Biomass boiler

e Gegthermal heat pump

¢ Biomass pellet boiler

& Airtc-water heat pump

#® Air-to-air heat pump

# Exhaust air heat pump

& Stove

#® District heating

o 3mall-scale CHP unit

M Thems iwa soler tharmal collector which contributas: bo tha basting nesds

Figure 14: Screenshot- Selection of heating systems

Table 9: Input selection for heating systems (in residential buildings)

Ly
=h

Heating system type cy (examples for Greece)

©
oo
N

o
©
©

o
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N
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o
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2.4.9 Specifications of the building components and systems: Cooling systems

For cooling systems, the user can find 17 choices as shown in Figure 15 and Table 10.

without insulation

Openings Heating system Cooling system Mechanical ventilation

()

Aluminium frame single glazed Conventional fuel oil boiler No cooling system No Mechanical ventilation

windows

Cooling system

@ In case you are planning to install wall insulation or replace windows in the future, please consider that prior insiallation or
replacement of the air conditioning system will resuft in over-dimensioning and consequent costs.

© No cooling system

® AC units with inverter driven technology (VRF/VRV)

# Local air conditioning units — (old tech)

# Local air conditioning units — ( with inverter)
® Geothermal heat pump

# District cooling system

# Central cooling system

Figure 15: Cooling systems selection

Table 10 Comparison of measures to improve cooling systems (in residential buildings)

Cooling system type Efficiency (examples for Greece)

QualDeEPC project (847100) Page 24 of 69
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District cooling system 3

Central cooling system 3.5
2.4.10 Specifications of the building components and systems: Ventilation

“Qual

4+ DeEpc

Openings Heating system Cooling system Mechanical ventilation

(It
£

(0

© No Mechanical ventilation

@ Mechanical ventilation for heating and cooling

Domestic hot water Shading Solar panels

mn

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement No 847100

Figure 16: Available selections regarding the ventilation system

Table 11  Mechanical Ventilation system options for heating and cooling systems

System Type Mechanical Ventilation
Heating System Oorm
Cooling System Oorm

When the mechanical ventilation system is active, it is used for both heating and cooling purposes
(default), and the air recirculation is fixed value 0.6 while the heat recovery is taken 0.5 for both needs
(heating/cooling).

QualDeEPC project (847100) Page 25 of 69
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2.4.11 Specifications of the building components and systems: DHW

For domestic hot water (DHW) systems, the user can select between 9 choices as shown in Figure 17
and Table 12.

“Qual =S
éo DeEPC =T

Domestic hot water Shading Solar panels

Domestic hot water
Boiler

 Electrical resistance heater (instantaneus)

 Boiler and solar collector

® Electrical resistance storage heater and solar collector

® Biomass boller

© Geathermal heat pump

 Domestic hot water heat pump

 Exhaust air heat pump

® District heating

This project has received funding from the European Union's Hotizon 2020 research and innovation programme under Grant Agreement No 847100

Figure 17: Hot water production systems selection.

Table 12 Selection input for DHW systems (in residential buildings)

Hot water system type

Efficiency (examples for Greece)

Boiler 0.88, 0.9/0.99 according to the boiler type
Electrical resistance heater (instantaneous) 1
Electrical resistance storage heater 1

0.88, 0.9, 0.99 according to the boiler type (flat

Boiler and solar collector
solar collector)

Electrical resistance storage heater and solar collector 1 (flat solar collector)

Geothermal heat pump 4

Domestic hot water heat pump 3.3

Exhaust air heat pump 3.3n/a

District heating 3
o
o
o
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2.4.12 Specifications of the building components and systems: Shading

*Qual =
& DeEPC =P

This project has received funding from the European Union's Hotizon 2020 research and innovation programeme under Grant Agreement No 847100

Figure 18 Shading choices

There are three choices for shading.

Table 13 Input selection for shading (in residential buildings)

Shading not present Shading coefficients 1

Shading coefficients:
Shading present (shading covering 30% of the facade)
Fhor=0.91, F5n=0.93, Ffi,=0.46

Shading coefficients:
Shading present (shading covering 70% of the facade)
Fhor=0.86, Fon=0.73, F£,=0.28

QualDeEPC project (847100) Page 27 of 69
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2.4.13 Specifications of the building systems: RES

About QualDeEPC

 Soiar photovoltaic (monacrystaline efficiency 19%)

 Soler photovakiaic (thin film PVs, eff. 21%)

This project has received funding from the European Union's Hotizon 2020 research and innovation programeme under Grant Agreement No 847100

Figure 19 Renewable energy sources selection

In case of the Renewable Energy (RES) system selection, if made, the software takes into account the
total floor area of the building unit considered, calculates the demand and the dimensioning of the
system and finally the heat or electricity produced. The selections for heating systems, i.e. biomass
boiler, geothermal heat pump, combined solar collectors and boiler are included in the heating sys-
tems component. The solar collector (for DHW) is a conventional flat type one with a utilization factor
of 0.332 (for the Greek case). The PV systems consist of two different PV cells panels.

Table 14 Comparison of measures to integrate renewable energy sources (in residential buildings)

Description (examples for Greece, may need to be adapted

RES type to national situation)

Solar Thermal collector (for DHW) 0.5

Geothermal Heat Pump (for space heating & DHW) 4.8

Biomass boiler (for space heating & DHW) 0.9

Solar photovoltaic (monocrystalline efficiency 16%) efficiency 19%

Solar thermal collector for space heating 0.9

Solar photovoltaic (Polycrystalline and thin film PVs) efficiency 23%
[
o
[
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2.5 Results

2.5.1 Estimation of current energy consumption

All inputs provided by the user are used to run the software tool, which provides an estimate of the
current energy consumption of the building in energy figures as well as an estimate of the energy class
which is indicated on the energy classification scale shown on screen. The results are provided for the
yearly final energy consumption for heating, cooling and domestic hot water production (Figure 20).

umy\
BUILDING
ENERGY Energy Renovation tool for Home and Residential buildings

REMCYATION
TOOL

O o

General information Energy Consumption Calculate

Your selections:

- Building Type: One storey singls house

Energy Performance

+

Final annual energy consumption (KWh/m?)

Domestic hot water

2448 0.0 30.3
Ther s of the Oua o ten| ar cating di wav renlace th .
he results of the QualDeEPC toel are indicative and in no way replace the Improve the energy efficiency of your house
official EPC. For more information on the energy efficiency of your

house/building as well as specialized recormmendations for its improvement,

you sheuld contact an energy auditor.

Recommendations

This project has received funding from the European Union's Horizon 2020 research and innovation programme under Grant Agreement Mo 847100

Figure 20: Screenshot of the estimated current energy consumption of the residential building

2.5.2 Selecting renovation recommendations

The user can select the renovation measures, which will be tested by clicking on the “Improve the ¢
energy efficiency of your house” button. Then, the user has the possibility to apply energy efficient
o
o
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solutions for building systems and components (see Figure 21). In order to proceed, the user should
select at least one improvement of the building components or systems.

HOMES
BUILDING

DJERG*\ Energy Renovation tool for Home and Residential buildings

RENOWVATION
TOOL
o O
General Information Energy Consumption Calculate

mprovements

“Qual
o DeEPC

Click on the icens below to make selections
Wall Roof

Dpenings

Vb 4 2

Floor in contact with the ground i without thermal insulatior Fiat roof without insulation Alurniniumn frame single glazed
without insulation Windows
Heating system Cooling system Mechanical ventilation Domestic hot water
!
Conventional fuel oil boiler Mo cooling system No Mechanical ventilation Boiler

Shading Solar panels

Shading not present No PV

¥ou must improve at least one factor

Figure 21: Improvements selection

The same screen includes information about the QualDeEPC proposed set (see Table 15) of renovation @
recommendations consistent with the “deep energy renovation”. The proposed recommendations are
presented in a prioritized manner and included in the relevant lists for improving energy efficiency, so

QualDeEPC project (847100) Page 30 of 69
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of the systems in the future or lock-in effects.

Table 15: QualDeEPC Master tool recommendations towards deep renovation

H
1
2

10

Type
Roof Insulation
Window replacement

Installation of shading

External wall insulation

Floor insulation

Replacement/ modernization
of the heating system

Replacement/ modernization
of the cooling system

Utilization of renewable en-
ergy sources

Energy efficient DHW produc-
tion

Mechanical ventilation

Action
Roof with exceptional thermal insulation properties
Window with enhanced insulation properties which fulfil nZEB
requirements

Fixed horizontal/vertical shading devices or Venetian, shutters
or awning to decrease cooling needs

Wall with enhanced thermal insulation properties which fulfils
nZEB requirements

Floor area with enhanced thermal insulation properties which
fulfils nZEB requirements

Energy efficient devices i.e. heat pumps, condensing boilers
with A energy category label

Use of efficient cooling systems (A energy label), geothermal
heat pump, reversible inverter air-air heat pump, etc.

Use of solar collectors, biomass boiler, PVs for heating and
electricity production purposes

Use of solar thermal collectors or energy category A heat
pumps

Utilisation of energy efficient mechanical ventilation equip-
ment (fans, controls, etc.)

Furthermore, information about the engineering approach (see 2.5.3.1, Pillar 1) when considering the

improvement of the envelope performance is provided in the selection lists of the systems and com-

ponents (see Figure 22).

About QualDeEPC

Wal

“Qual Q= S
e DeEPC =3

@ In case you are also planning to install an exteral shading system in the future, please consider installation of the mounting

brackets prior to applying the insulation layers, so as to avoid damages on insulation when the shading system will be installed.

without thermal insulation

® Wall w

K)

ptional thermal insula rproof coating with exposed face brick (Uvalu

This project has received funding from the European Union's Horizon 2020 research and innovation programme under Grant Agreement No 847100

Figure 22: Info about the rationale of the measures (example for Walls)

QualDeEPC project (847100)
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It has to be noted that the improvement measure or measures can be compared with the current
energy figures of the house only once. In case the user wishes to check more options, (s)he has to re-
enter all the input values from the beginning.

2.5.3 Comparison between existing and renovation case; and deep energy renovation
checkmark

Finally, the results from the comparison between the current and energy renovated case are given.
Additionally, the new energy class of the house is given together with the achieved energy savings (in
%), the CO, emissions reduction (in %) and an estimate of the investment required for the improve-
ment measures tested (see Figure 23).

HOMEH’\
BUILDING
ENERGY Energy Renovation tool for Home and Residential buildings

REMOVATION
TOOL
o O ©
General Informatio Ene nSuT Calculate mprovemen Re
Deep energy renovation criterion has been achieved
For the purposes of the QualDeEPE project in Greece, & desp energy renovation is defined when the energy efficiency of a house/building, after the implermentatio
of the recommendations is classified in category B+ or higher.

You have achieved 62.9% savings in primary

energy consumpiion

0

You have achieved 64% reduction of CO3

emissions

)

+

=l B |

1
n

3
i

3

i
o

3
@

d
w
.

u

1

o

Final annual energy consumption (kWh/m?2)

Cooling Domestic hot water

Disclaimer
The results of the QualDeEFC tool are indicative and in no way replace the official EPC. For more information on the energy efficiency of your house/building as wel
as specialized recommendations for its improvernent, you should contact an energy auditor.

Download Start aver

This project has received funding from the Eurepean Union's Horizon 2020 research and innovation programme under Grant Agreement Mo 847100 .

Figure 23: Results comparison
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An additional message states if Deep energy Renovation criteria have been achieved (see Figure 23 —
sentence in green). The criteria may have to be adapted for other countries, but the two cases remain:

e Deep energy renovation of the house/building has been achieved when fully implementing
the recommendations or

e Deep energy renovation of the house/building has not been achieved when fully implement-
ing the recommendations.

The user has the option to download the report for the current test. In the report (in pdf format) for

the test conducted by the user, the following information is available:

e Building general information
e Selected building envelope components and technical systems

o
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Building Type: One storey single house
Region: Drama
Floor Area: < 100m?

Altitude: Altitude under 500m

Energy Renovation tool for Reside

www. qualdeepc.eu

'Z._}'_

puildings

Results sheet

selected building envelope elements and technical systems:

Floor Floor in contact with the ground without insulation
wall Brick wall without thermal insulation
Roaof Flat roof withaut insulation

Openings

Aluminium frame single glazed windows

Heating system

Coanventional fuel ail bailer

Cooling system

Mo cooling system

Mechanical ventilation

Mo Mechanical ventilation

Domestic hot water

Boiler

Shading

Shading not present

Solar panels

Figure 24: QualDeEPC tool results report layout (pagel)

Page 2

QualDeEPC project (847100)

D3.3 Collection of tools developed

Selected renovation recommendations listed in a prioritized manner regarding which energy
efficiency technology should take place first and in what order (see Figure 25).
Estimated energy classification before and after the improvements.
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Liikzation of renswabe anangy sources
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Figure 25: QualDeEPC tool results report layout (page 2)

The rationale behind the prioritization of measures towards deep renovation is based on the follow-

ing pillars:

Pillar I: the commonly accepted engineering / scientific approach

t
17 improve the performance of the envelope components so as to reduce the energy demand of

the building

2nd: improve the efficiency of the Technical Systems, the dimensioning of which will be based on the o
‘reduced energy demand’, after implementation of Step 1

d
3" install Renewable energy technologies, which are meant to cover a % of the energy demand re- °
sulting after the implementation of Steps 1 and 2.

QualDeEPC project (847100)
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Pillar II: Implementation of energy retrofit measures towards Deep Renovation

When considering the improvement of the envelope performance, attention should be paid to the
order of measures to be implemented so as to avoid either lock-in effects or damages on previously
implemented technologies/materials

Page 3

e Estimated final energy consumption before and after energy renovation (kWh/m?) for space
heating and cooling as well as domestic hot water.

e Indicative cost of the selected renovation recommendations — improvements

e Estimated savings in primary energy consumption and CO, emissions

e Statement if the deep energy renovation criterion has been achieved.

Comparison of the estimated final energy consumption before and
after the energy renovation (kKWh/m=)

_,
n
n
|
.
n

* Indicative cost of the selected improvements: 16176, 9€
* You have achleved 68.4% savings In primary energy consumption

*You have achieved 68% reduction of 005 emissions

Deep energy renovation criterion has been achieved

Figure 26: QualDeEPC tool results report layout (page 3)

Moreover, the final page of the report includes information on the definition of “Deep Energy Reno-
vation” (example for Greece) and the following disclaimer: The results of the QualDeEPC tool are indic-
ative and in no way replace the official EPC. For more information on the energy efficiency of your
house/building as well as specialized recommendations for its improvement, you should contact an

energy auditor. bt
[
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3 OTHER TOOLS DEVELOPED

Taking into account the strategy plan of the QualDeEPC project (D2.4), a set of concepts and policy
proposals has been developed aiming to improve the quality and the cross-EU convergence of Energy
Performance Certificate schemes, and the link between EPCs and deep renovation. In the following
sections, the technical proposals and tools that further support the adaptation and implementation of
the selected project’s priorities, developed in the framework of WP3 (D3.2 White paper, Veseld et al.
2021) are presented.

3.1 Improving the recommendations for renovation provided on the EPCs
towards deep energy renovation

Development Need: Definition of ‘deep energy renovation’, guidance on (1) which renovation actions
should usually be recommended on EPCs, and (2) energy efficiency or rating levels of these recom-
mendations in consistency with ‘deep energy renovation’, considering that these could be imple-
mented according to an individual renovation roadmap. [QualDeEPC D3.2 White paper]

Output 1: Set of deep energy renovation recommendations by QualDeEPC

Building element/technical Specific recommendation

system

External wall insulation Wall with enhanced thermal insulation properties (nZEB for renovation
standard or similar)

Wall with exceptional thermal insulation properties (nZEB for new buildings
standard or similar)

Roof insulation Roof with enhanced insulation
Roof with exceptional thermal insulation properties

Insulation of ceiling of an un-  Floor connected to the unheated basement or ground floor with reinforced

heated basement/ ground insulation
floor
Window replacement Window with enhanced insulation properties: e.g. Double glazed window

equipped with thick argon or krypton thermal break and low-emissivity glass
Window with exceptional insulation properties, e.g. triple glazed window
Door replacement Door with enhanced insulation properties
Door with exceptional insulation properties
Replacement/ Installation of External blinds (Venetian, shutters or awning)
shading Fixed horizontal/vertical shading devices, such as overhangs, louvers

Replacement/ installation of  Ventilation system (no heat recovery) with an exceptionally low electrical
the mechanical ventilation sys- power requirement

tem Ventilation system with heat recovery of min. 80% and very low electrical
power consumption
Ventilation system with heat recovery of min. 90% and low electrical power ®
consumption
o
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Building element/technical

system

Replacement/ modernization
of the heating system

Replacement/ modernization
of the cooling system

Replacement/ modernization
of the DHW system

Integration of renewable en-
ergy sources

Lighting

Reduction of thermal bridging

Increased air tightness

Others

More information on the proposed deep energy renovation recommendations by QualDeEPC can be

?Qual

o> DeEPC

Specific recommendation

Generally: heating systems with EU energy label Cat. A or above, for exam-
ple:

Condensing gas boiler in combination with solar thermal collectors

Geothermal heat pump
Reversible inverter air-air heat pump
District heating

Generally: cooling system with EU energy label Cat. A or above

Geothermal heat pump
Reversible inverter air-air heat pump

Generally: DHW system with EU energy label Cat. A or above
Combination with the heating system through storage
Energy-efficient boiler with solar thermal collectors

Significant extent of energy demand/ consumption should be covered by re-
newable energy sources;

alternatively, all external walls, the roof and ground floor should be insulated
with exceptional thermal insulation

photovoltaic system (including for self-use)
LED
Dimmers

Reduced thermal bridging for non-structural building elements, such as bal-
conies, terraces, dormers, and fixed shading devices

Air exchange rate of 1.5 h™! or lower at 50 Pa pressure difference
OR

Air tightness according to new building standard

Insulation of all pipes
Building automation system

Replacement of circulation pumps that meet minimum requirement of ErP
label

Hydraulic balance optimisation for water-based heating systems

found in the White Paper of QualDeEPC project (https://qualdeepc.eu/public-project-deliverables).

The exact values of each recommendation adapted to country-specific context are a subject of WP5
and in particular of D5.1 Report on the 7 nationally adapted enhanced assessment and certification

schemes. They can be considered a tool for implementation of enhanced EPC schemes.
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Creation of Deep Renovation Network Platforms, which are one-stop-shops (OSS)
for deep renovation linked to EPCs plus a Networking Platform for renovation supply-side actors and
their joint communication/marketing, and in this way are addressing the needs of various stakeholders
and end-users. Based on the analysis and development strategy plan created in WP2, two versions —
basic and extended — were outlined, defined by the type of services offered, and five potential sub-
types, with a combination of services and the organisation as a nation-wide online platform or a lo-
cal/regional physical hub of Deep Renovation Network Platforms (D3.2 White paper, Veseld et al.
2021).

The basic platform concept includes seven services/products, which are mainly offering an
information OSS plus active marketing and networking of actors, and can be adapted by other EU MS.
The structure, the description of services as well as the users addressed are illustrated in the following
table. They can serve as a tool for those who wish to implement a Deep Renovation Network Platform
according to the basic concept.

o
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Table 16 Basic version of the DRNP

Services/products

Description of services

1. Information on

. . » Providing general information
renovation actions

and other benefits due to ren-

ovation

Providing information on prin-

ciples of insulation, heating,

cooling, and ventilation sys-

tems, renewable energies

» descriptive texts and graphics
on the website with infor-
mation

» text and graphic documents
downloadable as pdf-docu-
ments

1.1 General infor-
mation B

QualDeEPC project (847100)
D3.3 Collection of tools developed

Users addressed (ex-

Details of Services offered
amples)

General information on renova- ¢ Building owners

tion actions ® Prospective buyers
» Tenants
energy consulting/advice +  Possibly EPC asses-
deep (full) renovation OIS

building insulation
air tightness
windows

shading

ventilation

heating system
cooling system
domestic hot water
lighting

renewables
monitoring

best practice
quality management

The information should be in
line with the concrete pro-
posal by QualDeEPC for Im-
proving the EPC recommenda-
tions towards deep energy
renovation

The above list should be made
consistent with the renovation
actions, for which we develop
the improved recommenda-
tions

https://www.energie-experten.org/bauen-

und-sanieren/altbausanierung/dachsani-
erung.html

» Roof renovation: measures at a glance

»  Which technical measures are part of the
roof renovation?

»  Which advantages and disadvantages do
they bring?

»  When is a roof renovation worthwhile?

» When does it make sense to combine dif-
ferent renovation measures for the roof?

https://www.energiesparen.be/bouwen-en-

verbouwen

http://translate.google.com/trans-
late?sl=nl&tl=en&u=https%3A%2F%2Fwww
.energiesparen.be%2FEPB-burgers

» Insulation and airtightness
» Glazing and windows

» Heating

» Domestic hot water

» Ventilation

» Lighting

» Electrical devices

» Green energy

https://www.greenmatch.co.uk/

- 2Qual
o> DeEPC

General information on:

building insulation
windows
ventilation
heating system
renewables

deep renovation
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Users addressed (ex-

Services/products Description of services Details of Services offered
amples)
1.2 Informationon  Providing general information on  Information on renovation costs Building owners https://www.energie-experten.org/bauen- Information on renovation typi-
potential savings, costs of renovation for deep ren-  and savings, benefits o Prospective buyers und-sanieren/altbausanierung/dachsani- cal costs and savings for:
costs and other ovations, building components, ) ) e Tenants erung/kosten.html o )
benefits o . » energy consulting/advice . e building insulation
building services, renewable en- . o Possibly EPC asses- . .
ol . ° deep (full) renovation cors Roof renovation: measures and costsata ~ © windows
Ergy, poltentla energy sav.mgs, » building insulation glance * ventilation
cost savings and co-benefits b wirslens o heating system
» ventilation * What does it cost? e renewables
* heating system * Energy savings?
* renewables °
* monitoring https://www.energiesparen.be/ener-
» best practice giewinst

» quality management

® energy prices

» co-benefits (e.g. comfort,
noise reduction, air improve- condensing boiler in 5 steps
ment, image, value enhance-
ment, external appearance)

Calculation of the profit for the replace-
ment of an old boiler (> 20 years old) with a

Good practice examples with feedback from
homeowners on realised energy-efficient

Same list as for 1.1 renovation projects to motivate undecided

people.
Link to the calculator for energy
cost savings, possibly included in
the tool (1.3)
1.3 Linking with Links to specific renovation tools  Integration or linking of/to reno- | Building owners https://www.energiesparen.be/ener- Integration to renovation tools
renovation tools and calculators which clearly vation tools in QualDeEPC part- o prospective buyers ~ giewinst or linking of existing tools in
outline the costs of renovation, ner countries, this would bethe » Tenants QualDeEPC partner countries.
L]
otential energy savings and online tool for comparing EPC o EPCassessors
s . e & . . S This would be the online tool for ®
other benefits due to renovation = recommendations to deep en- .
L. . comparing EPC recommenda-
(QualDeEPC priority B) ) ergy renovation recommenda- . .
tions to deep energy renovation
[
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Services/products

Description of services

Details of Services offered

Users addressed (ex-

amples)

- 2Qual
o> DeEPC

2.1 Linking with En-
ergy Performance
Certificates

Providing detailed information
on EPC assessment pur-
poses/uses, procedure, tools
and assessors

Comprehensive information
on EPCs, including EPC obliga-
tions, registry of EPC assessors
(with a link), explaining EPCs
in terms of nZEB and national
energy targets

tions developed in Task 3.3 or in-
formation will be provided, how
these existing tools can be ex-
panded in this regard.

Information on EPCs answering
the following questions:

» Who needs an EPC and for
which purpose?

» Whenisan EPC required?

» How longis an EPC valid?

» Read & understand the EPC.

» Who can issue EPCs, where
can | find issuer?

» What types of EPCs existing?

» Where EPCs are regulated?

o Content of EPCs and for what
it is useful.

» Content of the renovation rec-
ommendations, incl improved
recommendations (T.3.1)

e Samples of EPCs

e Linking to EPC-assessor and
energy expert databases, reg-
ulations etc.

e What to present in advertise-
ments

Links to

» The online renovation calcula-
tor tool (1.3)

Building owners
Prospective buyers
or tenants

EPC assessors
Citizens

Public authorities

Information on EPCs — FAQs:

What is an EPC?

Which energy efficiency classes are
there?

What does an EPC cost?
Consumption & demanded based EPC
what is the difference?

Where can | apply for an energy certifi-
cate?

When is an EPC required?

How long is an EPC valid?

Read & understand the EPC.

o https://www.co2online.de/modern-

isiert-und-bauen/energieausweis

The EPC guide will help you on your way!
An EPC tailored to your building
Questions about the EPC?

Investigations into the EPC

https://www.energiesparen.be/ener-

gieprestatiecertificaten

recommendations developed in

Task 3.3

Detailed information on

EPC in general and pur-
poses/uses/duties

EPC assessment procedure
EPC forms and types
Renovation recommendations
issue energy certificates and
where this is regulated

Links to

The online renovation calcula-
tor tool (1.3)

The deep renovation recom-
mendations (1.1)

Advertising guidelines for
EPCs

» The deep renovation recom- ®
mendations (1.1) P
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Users addressed (ex-

Details of Services offered
amples)

Services/products

Description of services

o Advertising guidelines for
EPCs

2.2 Linking with Information on building renova- »  Building owners http://translate.google.com/trans- Information on building renova-

» Linking EPC information to de-

building deep reno- tailed analysis to upgrade it to tion roadmap and passport ® Prospective buyers |ate?sl=de&tl=en&u=https%3A%2F%2Fww tion roadmap and passport

vation roadmap a Building deep renovation o or tenants w.febs.de%2Fberaten-finanzieren%2Fisfp -

and possibly a roadmap What is it? o EPC assessors © Whatisit?

passport 5 ° HowcantheEPCbheastarting ., pyplic authorities ® Woningpas * How can the EPC be a starting
point? point?

Possibly development of the
content and form of the
"Building Passport" for bring-
ing together the history of a
building and the information
tied to it (roadmap, energy
audits, energy-saving works
and/or restoration works)

Benefit of the renovation
roadmap and passport: why is
it useful?

The methodology of the build-
ing renovation roadmap and
passport

» Energy efficiency of buildings

(link to 1.1)

o costs of the roadmap or pass-

port and existing subsidy

https://woningpas.vlaanderen.be/over-

woningpas

Passeport Efficacité Energétique

https://theshiftproject.org/en/experi-

ence-p2e-2

Benefit of the renovation
roadmap and passport: why is
it useful?

Methodology of the building
renovation roadmap and pass-
port

Links to further information
about the roadmap/passport
Energy efficiency of buildings
(link to 1.1)

measures
o Individueller Sanierungsfahrplan Links to

Links to
o Links to subsidy programmes

The online renovation calcula-
tor tool (1.3)

»  https://www.febs.de/beraten-finan-

zieren/isfp B

o Alist of energy consultants
who can develop a Building
deep renovation roadmap,
and link to grants offered for
it (if available)

o If available, a list of energy
consultants entitled to issue a
Building Passport, and/or link
to a software for creating such ®
a passport

» Links to further information
about the roadmap/passport

o Links to subsidy programmes ®
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Services/products

Description of services

Details of Services offered

Users addressed (ex-

amples)

- 2Qual
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3. Information on
building contrac-
tors/ technicians
and energy-effi-
cient-experts

Support with find-
ing experts and
building contrac-
tors/ technicians

Providing information regard-
ing energy-efficient-experts,
building contractors/ techni-
cians/ installers

Providing a search engine or a
databases of energy-efficiency
experts/ contractors / techni-
cians/ installers/ technical su-
pervisors

Requesting various renovation
offers/quotes from contrac-
tors/ technicians and compar-
ing them so that the end-user
can make an informed choice

QualDeEPC project (847100)
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The online renovation calcula-
tor tool (1.3)

Information provided regard-
ing:

Consultation of qualified ex-
perts and companies in the
building sector

Instructions on how to find
and recognize reputable and
well-qualified companies and
what to watch out for.

List of companies with author-
ised consultants

Link to the database of en-
ergy-efficient-experts and EPC
assessors

How to use the service for re-
questing offers/quotas

Which EPC data could be the
basis for requesting an offer

Building owners

Find your professional

https://www.energiesparen.be/bouwen-en-

verbouwen

= find your professional

https://translate.googleusercon-

tent.com/trans-

late _c?depth=1&pto=aue&rurl=trans-

late.google.com&sl=nl&sp=nmt4&tl=en&u=
https://www.buildyourhome.be/nl&usg=AL
kirhgpJFfgnCyt-O6mQmbSSkrR3BBw0Q

=>» find your contractor

https://translate.googleusercon-
tent.com/trans-

late c?depth=1&pto=aue&rurl=trans-
late.google.com&sl=nl&sp=nmt4&tl=en&u=
https://www.vinduwaanne-
mer.be/&usg=ALkJrhhVoCwKghc3GzZer2sip
L8U5PVo5g

Find your energy-expert:

https://www.energie-experten.org/bauen-

und-sanieren/altbausanierung/dachsani-
erung/kosten.html#c18593

Information regarding energy-
efficient-experts, building con-
tractors/ technicians/ install-
ers

Instructions on how to find
and recognise reputable and
well-qualified companies (con-
tractors/ craftsman) and what
to watch out for.
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Services/products

Description of services

Details of Services offered

Users addressed (ex-

amples)

- 2Qual
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4. Information on
material or product
manufacturers/
suppliers

» Provides information on prod-
uct manufacturers /suppliers
required for deep renovation

» Alternatively or in addition,
could also link to information
provided by associations of
manufacturers or distributors
e.g. of insulation materials,
with appropriate indication
that this may be commercial
information

5. Information on
financing opportu-
nities for deep ren-
ovation

» Provide information about fi-
nancial incentives, loans, and
subsidies or third party financ-

ing

QualDeEPC project (847100)
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Information on the currently
most frequently used materials
and technologies and their man-
ufacturers and suppliers

o building insulation
* windows

» HVAC systems

* renewables

* etc.

Links to further independent
lists and databases for materials,
products, manufacturers, suppli-
ers

Information on funding pro-
grammes for energy-efficient
buildings

» overview of programs for en-
ergy-efficient renovations

Building owners
Building contrac-
tors/ technicians/
installers

Building owners

Compare insulation prices from independ-
ent providers for free!

https://www.daemmen-und-sani-

eren.de/daemmung/hersteller

Lists of manufacturers:

https://www.energie-experten.org/bauen-

und-sani-
eren/daemmung/daemmstoffe/her-

steller.html

https://www.carmen-ev.de/in-

fothek/branchenadressen/301-adresslisten-

aus-datenbank/933-hersteller-von-natur-
daemmstoffen

https://aislaconpoliuretano.com/norma-
tiva/

Database of products:

https://www.greenbuildingprod-

ucts.eu/?lang=en

http://reecl.org/en/eligible-installers

Loans & credits: https://www.ener-
giesparen.be/leningen

Information on Support programs and data-

Information on existing support
programs for energy-efficient
buildings

base for experts: o Links to subsidy programmes
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https://www.greenbuildingproducts.eu/?lang=en
https://www.greenbuildingproducts.eu/?lang=en
http://reecl.org/en/eligible-installers
https://www.energiesparen.be/leningen
https://www.energiesparen.be/leningen

Services/products

Description of services

Details of Services offered

Users addressed (ex-

amples)
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6. Active marketing
of deep renovation
and its benefits

and costs

Using all kinds of media and
events to promote deep reno-
vation and its benefits and
costs to building owners and
investors, involving supply-
side actors in the media work,
events, and funding

» Using demonstration projects
to show enhanced , quality of
life through insulation and en-
ergy-saving“ by bringing to-
gether various stakeholders
listed in the next column

QualDeEPC project (847100)
D3.3 Collection of tools developed

o database of programmes for

energy-efficient renovations,
with links to programme web-
sites

o link to the database of energy-

efficient-experts

» How to use the service for

help with applying for funding

o  Which EPC data could be the

basis for applying for funding

o Links to funding programmes

Marketing instruments:

Media releases

Events for the public
Events for stakeholders and
experts

Content for the marketing: e.g.,
Showing advantages of different
energy renovation measures and
co-benefits

» Showing potential savings of

energy and costs = linking to
1.2 Information on potential
savings and costs

Promotion of deep renovation
network platform

Showing Best Practice and Pi-
lot projects

Building owners
Citizens

Building contrac-
tors/ technicians/
installers
City/Municipality
local housing com-
panies

the social credit
agencies
Professional build-
ings and develop-
ers

Architects

https://www.deutschland-machts-effi-

zient.de/KAE-
NEF/Redaktion/DE/Standardartikel/foerder
programme-hauseigentuemer.html

https://www.energie-effizienz-experten.de/

https://translate.googleusercon-

tent.com/trans-

late c?depth=1&pto=aue&rurl=trans-
late.google.com&sl=nl&sp=nmt4&tl=en&u=
https://www.energiesparen.be/ikBENO-
veer/10re-
denen&usg=ALkJrhi3sZt6DLjpSTaQ2GfY7Vsy

XIUiAg

» 10 reasons to BENOver now
» Download the 'l BENOveer' campaign ma-
terial

dena Database of efficient homes:

https://effizienzhaus.zukunft-haus.info/effi-

zienzhaeuser/

o https://www.greenmatch.co.uk/

Showing advantages of energy
renovation measures and co-
benefits

Promotion of deep renovation
network platform

through media releases and in
own events (which may be or-
ganised anyway for other pur-
poses)
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https://translate.googleusercontent.com/translate_c?depth=1&pto=aue&rurl=translate.google.com&sl=nl&sp=nmt4&tl=en&u=https://www.energiesparen.be/ikBENOveer/10redenen&usg=ALkJrhi3sZt6DLjpSTaQ2GfY7VsyXlUiAg
https://translate.googleusercontent.com/translate_c?depth=1&pto=aue&rurl=translate.google.com&sl=nl&sp=nmt4&tl=en&u=https://www.energiesparen.be/ikBENOveer/10redenen&usg=ALkJrhi3sZt6DLjpSTaQ2GfY7VsyXlUiAg
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https://translate.googleusercontent.com/translate_c?depth=1&pto=aue&rurl=translate.google.com&sl=nl&sp=nmt4&tl=en&u=https://www.energiesparen.be/ikBENOveer/10redenen&usg=ALkJrhi3sZt6DLjpSTaQ2GfY7VsyXlUiAg
https://effizienzhaus.zukunft-haus.info/effizienzhaeuser/
https://effizienzhaus.zukunft-haus.info/effizienzhaeuser/
https://www.greenmatch.co.uk/

Services/products

Description of services

Details of Services offered

Users addressed (ex-
amples)
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7. Network (plat-
form) for learning,
exchange and co-
operation (local/re-
gional/ national)

Discussing active marketing
activities and involving supply-
side actors, city administra-
tion, energy companies, finan-
cial institutions etc., in the
media work, events, and fund-
ing

Discussing training needs and
the organizing of training

QualDeEPC project (847100)

D3.3 Collection of tools developed

Linking to a database of effi-
cient homes/ buildings
Providing information mate-
rial of benefits of various ren-
ovation measures on the
building envelope as well as of
various efficient heating and
hot water technologies
Linking to 1. Information on
renovation actions

Information and activities pro-

vided:

List or database of training
providers

List of network partners
Workshops on cross-discipli-
nary topics and/ or coopera-
tion with workshop providers
Creation and maintenance of
a training calendar with
events, seminars, workshops
in cooperation with training
providers, consumer organisa-
tions and energy agencies etc.
(Online) Platform for ex-
change between profession-
als, e.g. EPC issuers

Building contrac-
tors/ technicians/
installers
City/Municipality
local housing com-
panies

the social credit
agencies
Professional build-
ings and develop-
ers

Architects
Financial institu-
tions

Energy companies

Info: The training calendar for energy effi-
ciency experts offers you an overview of
training courses throughout Germany, in
which content from the training catalogues
of the list of energy efficiency experts is
taught.--> https://www.fortbildungskalen-
der.de/termine

https://www.energieagentur.nrw/veran-
staltungen

List of existing renovation
platforms, involving supply-
side actors, city administra-
tion, energy companies, finan-
cial institutions etc.,

List of training providers for
EPC assessors

Link to lists of workshops and
seminars
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Further to the basic platform, QualDeEPC proposes an enhanced version of the DRNP, which
could be a platform for suppliers to organize one-stop supply offers for renovation. The additional
services suggested, which are included in the extended part of the platform, as well as examples, are
presented in the following table.

The choice of services to be offered will depend on who operates the platform, and what are its main
objectives (e.g., guidance of investors through the whole deep renovation journey — services 10 and
possibly 12; or even providing the renovation as a package — service 13; support for policy-makers
through additional networking — service 8 —, capacity building — service 9 — or monitoring — service 11
—functions). This may also depend on the regional or national situation of building renovation markets
and policies.

o
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8. Network (platform) for learn-
ing, exchange and cooperation
(interregional/ transnational)

9. Capacity building and training

10. Step-by-step guidance for ren-
ovation project from start to end

QualDeEPC project (847100)

Establishing interregional/transnational learning networks between project part-
ners, stakeholders and complementary EU projects for enhancing mutual learn-
ing; exchange platform for good practice, innovation and expertise; and stimulat-
ing future partnerships

An exchange platform for EU member states best practises and learning paths,
including those of the projects LIFE BE REEL! - via events and workshops on best
practices and renovation expertise and via a digital platform.

Examples: a nucleus for such networks and exchange platforms between na-
tional policy-makers and energy agencies are the Coordinated Action (CA) EPBD
and working groups of the EnR network of the national energy agencies. Be-
tween actors at the regional and local level, EU networks such as FEDARENE, En-
ergy Cities, and the Covenant of Mayors serve similar functions. However, we are
not aware of a thematic network for energy efficiency in buildings systematically
connecting all these actors and projects in the EU.

This service would implement the trainings that may be agreed under service 7.
The training events organised here would be included in the training or event cal-
endar under service 7.

Training and learning platform to obtain expertise and sector capacity
Dissemination of expert-knowledge on specific promising retrofitting topics to as-
sure that the knowledge, best practices and techniques can be picked up by a
large number of professional actors

Offering step-by-step guidance documents including monitoring of renovation
project from start to end

Possibly: Requesting various renovation offers/quotes from contractors/techni-
cians and comparing them so that the end user can make an informed choice

Full inspection of home and proposal for a renovation plan and quality control af-
ter renovation works

Possibly: Hotline in case of questions during decision-making and implementa-
tion of works

Drawing up a measurement report with an overview of costs and energy savings

Construction and financial sector in-
cluding sector federations, contrac-
tors, builders, renovation consult-
ants, banks, financial institutions

All cities

Sector/professional federations
Training organizations
Professional buildings
Architects

Contractors

Building owners
Prospective buyers

Qual

o> DeEPC

e Platform facilitator itself

e Energy Agency

e Professional associations/ federa-
tions of energy assessors

o Platform facilitator itself
e Energy Agency
e Other third parties

o Platform facilitator itself

e Energy Agency

e Third party (Network partners from
the platform with a network of com-
panies of craftsmen, planners and
constructions workers)
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11. Monitoring the implementa-
tion of the renovation project(s)

12. Operating a physical network
hub and information centre

13. Carrying out renovation pro-
ject(s)

14. Initiation and coordinating
deep renovation demonstration
project(s)

QualDeEPC project (847100)

Monitoring works including, editing of financing files, preparation of the renova-
tion works, monitoring of the site during the renovation work through site meet-
ings and visits and reception of the works and closing of the financing

Follow-up of the renovation works

Making the citizens aware of the energy-saving potential of their property and to
encourage them to renovate while becoming "energy" ambassador citizens
among their peers.

A location that serves as an information centre and physical OSS for the public,
and hosts the team facilitating the network platform for all services, including for
supply-side actors

Implementation of the works (Qualified energy advice, financing planning, reno-
vation planning and professional construction supervision, choice of suitable
craft businesses, correct acceptance of work and handover

Possibly providing the finance for the works

Undertaking deep renovation demonstration projects (in their city or region):

»Undertaking collective renovation demonstration projects in their city including
renovation residences to nZEBs, including installing roof, fagade and floor insula-
tion and installing super-insulating glazing in renovation demonstration projects”

e Owners

Trustees

Building professionals

EPC assessors

o Communities

e Social landlords

e Third-party investors
Renewable energy profession-
als

o Building owners and/or investors
e Building professionals
e All end-user groups

e Building owners and/or investors

e Building professionals
o Building owners and/or investors
e Third-party investors

Qual

o> DeEPC

City/Municipality

Platform facilitator itself

Energy Agency

Financial institution

Third-party (Network partners from
the platform with a network of com-
panies of craftsmen, planners and
constructions workers)

Platform facilitator itself

Financial institution

Third-party (Network partners from
the platform with a network of com-
panies of craftsmen, planners and
constructions workers)

Platform facilitator itself (if it is a
construction company or similar)

City/ Municipality

Platform facilitator itself

Energy Agency

Financial institution

Third-party (Network partners from
the platform with a network of com-
panies of craftsmen, planners and
constructions workers)
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. o . Users addressed Examples of organisations that could
Services/products Description of services :
(examples) act as providers

e Building owners and/or investors e Platform facilitator itself
e Energy Agency
e Third party (Network partners from
the platform)

15._Aggreg.ation of building reno- acorecation of building renovation projects, Implementation of serial renovation

vation projects solutions for affordable, climate-friendly living, digitised construction process,
high-quality, standardised solutions with serially prefabricated elements and a
long-term performance promise (Example: Energiesprong).

o
o
o
o
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Taking into account the various subtypes of platforms recognized in D3.2 White paper, QualDeEPC
project outlines the potential service provider, description of services and end-users addressed for
each subtype and service/product that each EU Member State could operate.

o
QualDeEPC project (847100) Page 52 of 69



“®Qual
o DeEPC

Table 18 Relevant content by Subtype of platform

Subtype Subtype 1a. Subtype 1b. Subtype 2a. Subtype 2b. Subtype 2c.

local/regional energy agency

. Local/regional energy agency | Local/regional energy agency .
National energy agency and private company

Subtype provider . Private company private company with public | private company with public . . .
private company . . private company with public
suppor suppor
iz = support

General information on:
1.1 renovation actions
1.2 potential savings and costs

1.3 Linking with Renovation tool

Linking with
1.1 Energy Performance Certificates
Linking with
1.2 Building deep renovation roadmap
and possibly a passport

link to local providers link to local providers

3. Information on building contrac-
tors/technicians;

support with finding building contractors/
technicians,

e.g. through obtaining three competitive
offers (this may also be part of service #10)

online in person in person

o
o
4. Information on material or product man-
ufacturers/ suppliers |
o
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Subtype Subtype 1a. Subtype 1b. Subtype 2a. Subtype 2b. Subtype 2c.

. . local/regional energy agency
Local/regional energy agency | Local/regional energy agency

National energy agency and private company
Subtype provider Private company

. private company with public | private company with public . . .
private company private company with public
support support

support

for deep renovation
grammes or third party financing

online in person in person
6. Active marketing of deep renovation and . . . . . . . . .
its benefits and costs general media, online; general media, online; local and general media, phys- local and general media, physi- local and general media, physi-
possibly with local part- possibly with local part- ical events and online; with lo-  cal events and online; with lo-  cal events and online; with lo-
ners ners cal partners cal partners cal partners
7. Network (platform) for learning, ex- _____
cha.nge and cooperation (local/regional/ e ieiitoaell [pesellall o local/regional; possibly part local/regional; possibly part local/regional; possibly part:
national) cal/regional with the cal/regional with the /ree iP yp PSS oLy yP M P ye
ner in the national network ner in the national network ner in the national network
partner network partner network
[
o
o
[
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Services/products Subtype 1) a. Subtype 1) b. Subtype 2) a. Subtype 2) b. Subtype 2) c.

local/regional energy
agency and
private company;
private company with pub-
lic support

local/regional energy local/regional energy

national energy agency;
private company

agency; agency;
private company with pub- | private company with pub-
lic support lic support

Subtype provider: private company

8. Network (platform) for learning, exchange and

. . . ossibl
cooperation (interregional/ transnational) P ¥

9. Capacity building and training I ) local/regional; possibly local/regional; possibly local/regional; possibly
. . may be limited to imple- . . . . . .
nation-wide . partner in the national net- partner in the national net- partner in the national net-
mentation partners
work work work
10. Step-by-step guidance for renovation project _ __
from start to end as part of the implementa- . . as part of the implementa-
. ) as a special service . .
tion service tion service
vation project(s) el
probably limited to own probably limited to own
projects projects

12. Operating a physical network hub and infor-
mation centre

13. Carrying out the renovation project(s)

14. Initiation and coordinating deep renovation
demonstration project(s)
15. Aggregation of building renovation projects

Explanation Relevant for the subtype Comments Not relevant
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Further information on the Deep Renovation Network Platforms concept can be found in the Deliverable 3.2, White Paper on good practice in EPC assessment, certification,
and use?.

o
2 https://qualdeepc.eu/public-project-deliverables °
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Mandatory training on assessment and recommendations is required for initial
certification and registration in some countries, while in others there are no such requirements. The
development work of the QualDeEPC project focuses on training regarding the renovation recommen-
dations and deep renovation, particularly using results on priority A (see chapter 3.1). High-quality
energy assessment and certification demands enhancement of knowledge on the recent develop-
ments, therefore the QualDeEPC project proposes a regular, mandatory training for EPC assessors to
maintain a high quality of issued EPCs, or at least a regular, mandatory examination based on voluntary
training.

Training content for regular training workshops or seminars

The training content for regular training workshops or seminars proposed, is targeting beyond the
basic knowledge required for the EPC issuance and is focused on the following topics:

e recent changes in national or European Building Performance Acts,
e state-of-the-art technologies,

e deep energy renovation recommendations (priority A),

e common mistakes or errors in EPCs,

e funding programs for renovation and their technical requirements,
e consumer information and communication,

e contract design,

e further (soft) skills for EPC assessors.

The QualDeEPC policy proposal suggests as mandatory content of the regular training the information
related to the first five topics that are directly linked with the quality of EPC’s and the deep energy
renovation recommendation, whereas the last three could be optional.

Detailed information about the contents for a regular training of EPC assessors is included in the chap-
ter 6 of D3.2 (Veseld et al., 2021).3

High user-friendliness of the EPC is valued highly important by stakeholders and
QualDeEPC country partners. Even though the EPC forms are designed to meet the EPBD requirements
and to include the technical information related to the energy performance of the building, the actual
EPC form is utilized in several occasions in EU member states, such as real estate transactions and
funding programmes related to building renovation, and by various recipients, i.e. homeowners, po-
tential buyers and tenants. For these reasons, the EPC form should be designed in a user-friendly way
so as to provide easily the information needed. In addition, the information and its presentation should
provide an incentive for implementing deep renovation of the building.

: Template for an enhanced and more user-friendly EPC form

3 https://qualdeepc.eu/public-project-deliverables
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In the framework of WP3, a policy proposal related to the “High user-friendliness of the EPC” was
developed and a template for an enhanced and more user-friendly EPC form has been implemented.
The template consists of 4 pages plus 1 containing optional fields and could serve as the first step to
the development of an individual deep renovation passport/roadmap for a building.

A detailed description of the form and design of the elements as well as details on how to obtain the
needed input data are provided in the “White Paper on good practice in EPC assessment, certification,
and use” (Veseld et al.)* available online at QualDeEPC project website. The elements of the proposed
EPC form can be summarized as follows:

1. General data and building specification (standard requirement)

2. Current picture of building

3. Box and check mark for nZEB standard or smart readiness indicator on the first page of the
EPC form template

4. Energy performance and classification (current and after implementation of ‘main option’ for
energy renovation: standard requirement)

5. Place for CO2/ GHG emissions and savings on the 1st page of EPC form template

6. Past metered or modelled yearly total energy consumption

7. Details on building envelope and building HVAC system

8. Display of improved classifications and energy performance

9. Potential energy savings (in kWh/yr)

10. Detailed renovation recommendations by component

11. Useful combination of renovations and stepwise implementation

12. Link to Deep Renovation Network Platform

13. An (optional) 5th page to the EPC form to include the visualization and further space for na-
tional adaptation

14. Footnote to validity date

The design of the proposed template for an enhanced and more user-friendly EPC form developed by
QualDeEPC, and the elements included in it, are presented in the figures overleaf.

The template form has also been adapted and translated for the seven EU Member States represented
in the project team (Bulgaria, Germany, Greece, Hungary, Latvia, Spain, and Sweden), cf. D5.1 Report
on the 7 nationally adapted enhanced assessment and certification schemes. Other countries would
need to adapt it in a similar way.

4 https://qualdeepc.eu/public-project-deliverables

o
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Template for an enhanced and more user-friendly EPC form
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E P C fO M for residential buildings
in accordance with Building Energy ACT XZY

e.g. multi-family home,

e.g. nine apartments; . .
Current picture of building

minValue maxValue |Energy class 1** value, e.g. Primary 2™ value, e.g. final en- “improved value” for
[kWh/m?yr] | [kWh/m?yr] energy [kWh/m?yr]  ergy [kWh/m?r] Main Option*[kWh/m?r]

234

987

CO0.-/GHG-emissions [kg CO; /(m3yr)]:

Potential final energy savings for renovation according to the Main Option: XYZ kWh/yr
Potential savings of CO,-/ GHG-emissions according to the Main Option: ABC kg COz/ yr
Issuer Date
. ®
e.g. address, telephone no., registry no. Signature L 4
o
]
This project has received funding from the
European Union’s Horizon 2020 research and innovation programme under Grant Agreement No 847100
[
[
Figure 27 First page of the enhanced EPC form template
[
[
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E PC fO M for residential buildings
in accordance with Building Energy ACT XZY

No. Period of measure- Energy Energy consumption for space- Electricity Other:
ment (from - to) source heating and domestic hot water [kWh/yr]

(DHW) [kWh/yr] -
‘ Total ‘ Heating ‘ DHW ‘ ‘ a

Building envelope Area [m?] Description or Avg. U-value [W/m3]  Energy rating*

Roof or ceiling to attic .

Doors/Gates

Ground floor or floor to

unheated basement

Technical systems Year of construc-  Energy source, provided power,
tion/ installation EU energy label

Heating system

Domestic hot water
Ventilation system

Energy rating™

Cooling system
Renewable energi
Lighting

# Meaning of energy rating:
. Exceeds significantly the minimum standards of Building Energy Act (e.g. as suggested by funding programs)

Reaches or minimally exceeds the minii tandards of Building Energy Act (e.g. current regulations/ laws) :
. Lower than standards of Building Energy Act ®
o
o
This project has received funding from the
European Union’s Horizon 2020 research and innovation programme under Grant Agreement No 847100
Figure 28 Second page of the enhanced EPC form template o
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E PC fO M for residential buildings

in accordance with Building Energy ACT XZY

Build ing 3 “new” avg. U- New Energy Cost effective= Included in
envelope Recommendation value [W/m?K] rating" Z:ii(:'ge}" Y- Main option? e
. D . -

External walls O

m D
D

Ground floor or floor
to unheated base- O
ment

. Energy source, 7
Technical R e commendation provided New Energy 5‘;:: Zj;f e“’:e'_ Included in
systems power,bElIJ en- rating® back ti;rgn.e)p 4 Main option?

ter

Renewable en
gies (outside of
systems)

Potential final energy savings for renovation according to the Main Option: XYZ kWh/yr
Potential savings of CO2-/ GHG-emissions according to the Main Option: ABC kg CO2/ yr :
@
L
(]
This project has received funding from the
European Union’s Horizon 2020 research and innovation programme under Grant Agreement No 847100
[
o
Figure 29 Third page of the enhanced EPC form template
[
[
QualDeEPC project (847100) Page 61 of 69

D3.3 Collection of tools developed Version 1.0, 07/11/22



“®Qual
o> DeEPC

“®Qual
e~ DeEPC

E PC fO M for residential buildings
in accordance with Building Energy ACT XZY

Description of useful combination of renovations and stepwise implementation for the Main option:

Economic result (e.g. payback time, optional):

Main option meets requirements for: Nearly zero energy buildings in case of renovation:

Air tightness:
Reduced thermal bridging:

Min. 50% RES or equivalent measures:

Description of useful combination of renovations and stepwise implementation for further renova-
tion options not included in the Main option:

The following link(s) provide further information on energy performance certification, use of EPCs
and renovations to improve energy performance including financial assistance programmes:

©  Website A
«  Website B
©  Website C @
®
L
]
This project has received funding from the
European Union’s Horizon 2020 research and innovation programme under Grant Agreement No 847100
o
Figure 30 Fourth page of the enhanced EPC form template
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E P C fO M for residential buildings
in accordance with Building Energy ACT XZY

Placeholder for visualisation of energy performance

Here any further information can be presented which might be required or interesting on a national level, e.g.
comparison to energy demand/ consumption of similar buildings, explanation of terms, ...

o
@
o
@
This project has received funding from the
European Union’s Horizon 2020 research and innovation programme under Grant Agreement No 847100
Figure 31 Fifth page of the enhanced EPC form template o
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Output 2: Energy Rating Indicator

An indicator has been included in page 2 of the proposed EPC form. The indicator is referred as “energy

ns

rating”> and provides information about the energy performance of the building envelop components

and technical systems by using three coloured symbols (green, yellow, red).

The same rating and indicator values are also applied to the state of energy efficiency that a building
component would achieve after implementing the energy renovation recommendations on p.3 of the
enhanced EPC form. The three coloured symbols (green, yellow, red) are linked to the following levels
of energy rating:

¢Qual
(o ) . _)) . ;
Energy Rating” indicator $esDeEPC
1. Step: Deep energy renovation 2. Step: Not acceptable values
o
Ambitious national et e »far below current
minimum standards T CoErEe regulations” ®
Not so ambitious above current regulations” ,,below.cun:lent
national minimum regulations

standards

Figure 32: Energy rating indicator as defined by the QualDeEPC project

A. In case of ambitious national minimum standards already in force, the energy rating indicator and

values could stand as follows:

e Green: Reaches the minimum standards set by the national the regulation/ legislation
. : Just below the minimum standards set by the national the regulation/ legislation
e Red: Significantly below the minimum standards set by the national the regulation/legislation

B. In case of less ambitious national minimum standards in force, the energy rating indicator and values

could stand as follows:

e Green: Exceeds the minimum standards set by the national the regulation/ legislation

. : Reaching or slightly exceeding the minimum standards set by the national the regula-
tion/ legislation
[
5 D3.2 “White Paper on good practice in EPC assessment, certification, and use”, section 7.3.4 ®
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e Red: Below the minimum standards set by the national the regulation/legislation

Obviously, the threshold values for defining if a building or system component would be rated as green,
yellow, or red, will need to be defined at national level. The idea is that green is closely related to the
deep renovation recommendations (priority A).

3.5 Voluntary/mandatory advertising guidelines for EPCs and other poten-
tial measures for improving compliance with the mandatory use of
EPCs in real estate advertisements

Development Need 1:

The EPBD requires that the energy performance indicator of the energy performance certificate of the
building or the building unit, as applicable, is stated in the advertisements in commercial media when
are offered for sale or rent (DIRECTIVE 2010/31/EU, recast 2018, art.12).

QualDeEPC recognized that the level of compliance with this provision varies among the Member
States as well as in the represented countries in the project. One reason may be a difficulty for building
owners to understand how to comply with the legal requirement. Therefore, a set of concrete adver-
tising guidelines presenting EPCs in real-estate advertisements was developed. Further information
can be found in White Paper on good practice in EPC assessment, certification and use.

Output 1: Concrete advertising guidelines for presenting EPCs in real-estate advertisements during
the sale and rental of buildings.

Proposal for voluntary guidelines for displaying EPCs (or its contents) in real estate advertisements

Content-related guidelines Publication -related guidelines

e Specify EPC content that should be displayed across all medi- ° F’rovide publication el for display-
ums, which includes at least energy classification class, colour, ing the EPC coptent such as size, colours,
and specific energy consumption (primary or final as displayed background, pixels, and typography.

on the EPC); in some countries also CO, emissions
e Provide softcopies of the EPC content, espe-

e Specify medium-specific EPC content that should be displayed cially for digital media
in various mediums, such as print (especially small text in
newspapers and magazines; potential limitations in printed e Provide graphical and text examples of ad-
media should be considered, e.g. less content requirement in vertisements for various media

printed media), digital and internet, audio-visual.

° URL to the EPC or EPC number should be provided, when pos-
sible, especially if EPCs are in public domain

° The entire energy label that shows the building’s energy class
concerning the entire spectrum of energy classification should
be shown, when possible, especially in digital media

Output 2: Proposal for legislation making their use mandatory

The following text may be included in the national legislation for making the use of concrete guidelines
for display of the legally required EPC content in real-estate advertisements during sale and rental of
buildings mandatory:
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“In order to comply with these requirements, the guidelines for advertisements that are provided by
the #name of the national certification body or other authority competent for this task# must be fol-
lowed.”

Output 3: Direct measures for ensuring compliance with the mandatory use of EPCs in real es-
tate advertisements by effectively controlling and enforcing: Policy proposal

List of actions to improve compliance with the mandatory use of EPCs in real estate advertisements
by an effective controlling and enforcing

Way to improve o .
Description Good practice examples

compliance

Appointment of In all member states, EPCs are randomly checked for quality Ministry of Economy - market in-
nodal authorities control. A pragmatic way could be to appoint the same nodal  spectorate in Croatia
authorities for compliance verification with the mandatory e The National Board of Housing,
use of EPCs in real estate advertisements. Building and Planning in Sweden

e Ministry of Energy, Commerce, In-
dustry and Tourism (MECIT) in Cy-
prus

Resources and com- Adequate human and financial resources should be provided.

petences

Check advertise- A random checking mechanism, similar to quality control of

ments for compli- EPCs, could be adopted. This includes conducting random

ance checks in popular real-estate portals, real-estate advertising
columns/sections/pages in registered newspapers and mag-
azines.

Methods of enforce- Awareness campaigns should be conducted targeting various

ment (passive): rais-  stakeholder groups to sensitize them regarding the manda-

ing awareness tory use of EPCs in real-estate advertisements and appraise
them of the guidelines for advertising, and penal provisions
for non-compliance, such as:

e Marketing and advertising departments of real-estate
portals, newspapers and magazines etc. to not accept
advertisements that do not adhere to mandatory
guidelines

e Housing finance companies, banks etc.

o Real-estate companies, letting agencies, property man-
agement firms etc.

e  Building owner associations etc.

Methods of enforce- Levy staged penalties for non-compliance, starting from re- o In Croatia, penalties are im-

ment (active): penal sensitizing, warning, and up to monetary penalties, depend- posed when owners/brokers
provisions ing on the relative importance of the stakeholder group and fail to indicate the energy
their reach. class in sale advertisements
published in the media, in
In most of the member states, including 5 QualDeEPC coun- the range of 700 EUR to
tries, there are sanctions for building owners missing to ob- 4,000 EUR. This obligation is
tain/present an EPC during the sale and rental of the building. commonly followed and no
fines have been issued so far o

e In Cyprus, Non-compliance
has led to penalties in 22 P
cases. This has led to a
o
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Way to improve

. Description Good practice examples
compliance

higher rate of EPC display in
advertisements

¢ Inlreland, non-compliance
of the regulations is liable on
summary conviction to a
class A fine
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The Report “Collection of tools developed” aims at summarizing the tools and concepts in order to
support the policy proposals on seven priorities identified in the D2.4 Development Strategy Plan (Kos-
tova et al. 2020) and fully developed in D3.2 White Paper on good practice in EPC assessment, certifi-
cation and use (Vesela et al. 2021) of the QualDeEPC project.

The seven priorities selected for the development of enhanced EPC schemes are:

A) Improving the recommendations for renovation, which are provided on the EPCs, towards
deep energy renovation

B) Online tool for comparing EPC recommendations to deep energy renovation recommen-
dations

C) Creating Deep Renovation Network Platforms

D) Regular mandatory EPC assessor training on assessment and recommendations required
for certification/accreditation and registry

E) High user-friendliness of the EPC

F) Voluntary/mandatory advertising guidelines for EPCs

G) Improving compliance with the mandatory use of EPCs in real estate advertisements
The main outcomes are:

A text-based list of deep energy renovation recommendations,

The online tool development,

The concept for a Deep Renovation Network Platform,

A universal, enhanced user-friendly EPC form template and background on the proposed con-
tent,

Training content for regular training workshops or seminars

Concrete advertising guidelines for presenting EPCs in real-estate advertisements during the
sale and rental of buildings and

List of actions to improve compliance with the mandatory use of EPCs in real estate advertise-
ments by an effective controlling and enforcing.

The tools and concepts developed are aligned to the Development Strategy Plan and as part of the
White paper form the basis for the country-specific adaptation discussion, and to the extent possible
implementation of the developed policy proposals in WP5. Any further improvements to the concepts
and tools included in the final version of the White Paper that are found to be useful in general, also
for other countries, are included in the Guidebook for improved EPCs (Deliverable 5.3).

o
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