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TRAINING MODULE FOR CONSTRUCTION
PROFESSIONALS

2 -Interpret the iBRoad2EPC and the underlying
documentation
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Autonomy and responsibility Skills Knowledge
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Interpret the iBRoad2EPC and | Understand and explain iBRoad2EPC | iBRoad2EPC and underlying

the underlying documentation and underlying documentation and documentation, energy performance
recommendations incl. step-by-step certificates, building energy passports
recommendations with focus on and other instruments for evaluating the
9 achieving MEPs at the first renovation  energy efficiency measures and step-by-

step of the staged renovation project | step renovation (deep understanding)

ntent of this document lies with the authors. It does

n. Neither the CINEA nor the European Commission are

Use online instruments for building
renovation and building data collection

research and innovation programme under grant agreement No 101033781
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Dictionary

Energy consumption

!
W\

iBRoad?EPC

Energy consumption - actual energy supplied to the building
(purchased energy from natural gas, electricity, renewable
energy, etc.)

Useful energy - energy needed to cover building needs (e.g.,
energy delivered from the heating system to the heated area)

- Final energy - calculated energy to be supplied to the building to
. meet the normative requirements (natural gas, electricity,
. renewable energy)

CO, emissions - carbon emissions associated with the energy
used in the building

2020

n’s Horizon
ant agreement No 101033781




Dictionary
Primary energy

Energy Demand Calculation
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Balance
.t boundary for the

-/, heated volume
Q | /l A
$$$5$ 1
Useful energy [ xtraction
volume boundary = thermal envelope}

Conversion

Distributio

Storage Productio

Transport

—D

Q; =transmission heat losses

research and innovation programme under grant agreement No 101033781

This project has received funding from the European Union’s Horizon 2020
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European Union. Neither the CINEA nor the European Commission are responsible for any use that may be made of the information

Qy = ventilation heat losses Final ener -
Qs = solar heat gains through windows (Building bounc?a¥y) Primary
Q, = heat gains from internal (heat) sources ENergy souce: cerr course



Dictionary
Measures
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iIBRoad?EPC

In some EPCs there are descriptions of measures, where the
basic information you will need is:

~ - Investment costs;
. - Saved energy;
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Dictionary
NZEB

General nZEB definition according to the Energy Performance of Buildings
Directive (EPBD) :

§

iIBRoad?EPC

Nearly zero energy building (nZEB) means a building that has a very high
energy performance, while the nearly zero or very low amount of energy
required should be covered to a very significant extent by energy from
renewable sources, including energy from renewable sources produced on-
site or nearby.

made of the information
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First nZEB Principle:
Energy demand

There should be a clearly defined
boundary in the energy flow related
to the operation of the building that
defines the energy quality of the
energy demand with clear guidance
on how to assess corresponding
values.

Second nZEB Principle:

Renewable energy share

There should be a clearly defined
boundary in the energy flow related
to the operation of the building
where the share of renewable energy
is calculated or measured with clear
guidance on how to assess this share.

Third nZEB Principle:

Primary energy and CO, emissions

There should be a clearly defined
boundary in the energy flow related to
the operation of the building where the
overarching primary energy demand
and CO, emissions are calculated with
clear guidance on how to assess these
values.



Energy Performance Certificate (EPC)

An Energy Performance Certificate (EPC) is a legally valid
document which provides an energy efficiency rating (displayed
on an A-G scale) in relation to a property’s running costs. This
rating will take into account the potential energy performance of
- the property itself (the fabric) and its services (heating, lighting,
. hot water, etc).

2020

n’s Horizon




Energy Performance Certifica Adiili‘;ny

Issuing system

* Following ORDER No. E-RD-04-
2 of December 16, 2022

* Together with energy efficiency
audit

Requirements

* The energy performance of the
building must correspond to the
minimum regulatory
requirements - to achieve energy
class "C" or higher.
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Adapt to your
country

The front (first) page of the certificate contains representative data and
shows:

Class of energy consumption and value of the general integrated
energy characteristic of the building "specific annual energy
consumption” in KWh/mz2y. at the time of the act examination;

The predicted class of energy consumption and value of the general
integrated energy characteristic of the building "specific annual energy
consumption” in kWh/m2y., which are expected to be achieved after the
Implementation of a package of energy-saving measures chosen by the
contractor/owner of the building after acceptance of survey results.

And:

* the basic administrative data of the building

» the distribution of consumed energy by consumers
« various important data about energy consumption
« share of renewable energy

 verification for NZEB
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Step By Step

Lock-in effect

When sufficient funds cannot be allocated to
renovate buildings, compromises with quality
are often resorted to. For example, instead of
Installing insulation 15 cm thick, 5 cm is
Installed, or additional activities are omitted,
such as sealing joints around windows or other
work. Thus, the building is now completely, or
sometimes partially, renovated, but with
measures that do not result in sufficiently low
energy consumption. These measures, once
done, cannot be redone with thicker insulation
or better window frames installed at least for
the next 30-50 years (lifecycle of the
measures). It is this effect that is called the
lock-in effect.




Step By Step

Concept

The step-by-step renovation concept is based on the principle of
: . |step-by-step implementation of energy efficiency measures, with
- ¢ | each subsequent step complementing the effect of the previous one
. | without allowing the so-called "lock-in effect".

programme u

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

search and innova

TN S S TN TN S SN TS o TN SN TN
WA T A @SS | g, -y CIHAALD L /m\ AR AT ) ) \ ) AR A1)
NN AN NS N SRS NS O NEY A NE D




Step-by-step recommendations
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In general, we can differentiate between two types of step-by-step retrofit processes:

Sequential retrofitting of building components
« Step 1 consists of the wall insulation;

of the

« Step 2 — the windows will be replaced and a ventilation system is installed,;

« Step 3 — the roof insulation, the heating system and other measures are implemented to finally reach
NZEB Standard.
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E When performing a
g I I I l I I I I step-by-step renovation,
2 - - - - it is very important that
E the activities are
. Building Insulation Windows Heating system planned in such a way
22 T at it does not get the
‘gz StOCk + Alrtlghtness + RES so-called "lock-in"

+ Ventilation effect.
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« Sequential retrofitting of building parts or sections, for example, a refurbishment of single
building wings, apartments, new extensions or terraced houses.

» Even the retrofit of single sides of a building only can be envisaged.

1 1ri1nri
ilaldl Lol 11 1.1

Building North side Windows Remaining sides
stock + Airtightness +
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Energy Efficiency Audit A"iiﬂi‘iﬁfD

The energy efficiency audit of a building in
operation:

 establishes the normalised (baseline)
energy consumption of a building in its
existing condition at the time of the audit;

 determines the specific possibilities for
reducing the normalised energy
consumption with guaranteed maintenance
of the normative parameters of the
microclimate

e
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nder grant agreement No 101033781
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carries out a technical and economic
evaluation of the measures to increase the
energy efficiency of the building.

This project has received funding from the European Union’s Horizon 2020
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Adapt to your

Energy Efficiency Audit country

(LR

|
MA

. www.CAcIubindi'

Subject of the audit

identification of building enclosing structures and elements
and systems for ensuring the microclimate, measurement and
calculation of energy characteristics, analysis and
determination of the potential for reducing energy
consumption,;

ESM development;

technical-economic assessment of the ESM and the "cost-
benefit" ratio:

assessment of the CO, emissions that will be saved as a
result of the implementation of the ESM,;

analysis of the technical possibility and economic expediency
for using energy from RES, as part of the assessment of the
indicators for annual energy consumption in the building.
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The following documents are issued with the
energy efficiency (EE) audit:

« EE audit report;

« summary of the EE audit- predefined
template;

« certificate for energy performance of
buildings (EPC)/parts of buildings in
operation - according to the template;

« protocol of evaluation of the energy
savings of buildings - according to the
model and when commissioned by the
owner;

*a re{_)ort_on the energy efficiency of the
heating installations with water boilers - if
applicable;

research and innovation programme under grant agreement No 101033781
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Building renovation tools

 Ener erformance certificate
EPC) "

* Energy efficiency audit;
« Design documentation,

* One Stop Shops;

« Other? (country specific)
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 Building renovation passport;
* Building logbook;

* Online registries;

* IBRoad2EPC;

* Others;
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Building renovation tools
The iBRoad Building Renovation Passport
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Measures
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Renovation Step
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Carbon Emissions

Renovation Step

Incentives

Building Renovation Passports (BRPs) are
detailed prescriptions for phased building
renovation.

In them, the measures are recommended
iIndividually for each building after a visit by
an energy auditor.

In BRP, for each step, many factors are
taken into account, such as the condition of
each element in the building, the remaining
life of the elements in the building, the types
of heating installation, etc.



Building renovation tools
The iBRoad Building Renovation Passport

Data storage

BRoad Plon [

Current building state - 2015-02-11
[T ——
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s Building performance

s Tyzer

Envelope Performance

Envelop
S performance

cepDD

Equipment Performance

research and innovation programme under grant agreement No 101033781
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Equipment performance
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~ZiBRoad Plan log out

Building state — 2027-02-13
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Building renovation tools
iBRoad2EPC

Building
Renovation
Passport

iBRoad2EPC concept

Building data
collected and stored

~—
~

iBRoad2EPC

Basic module

EPC

. On-site visit required; the (additional) effort needed is quite limited.
. The energy auditor only has to enter a few (additional) details, mainly
WHAT should be renovated and WHEN.
. Using this input, renovation recommendations are selected from —
predefined lists and can be further edited.
Ot h er d ata'b aS eS & . Recommendations are given in a specific sequence to avoid lock-in I B Rm
| 0 b O O kS effects when applied step-wise.
g . Recommendations address the long-term perspective and are target-
oriented.
Advanced version:
Basic module + modular expansion
. Builds on and likely extends the scope of the on-site visit.

. Builds on the basic iBRoad2EPC module and extends it with additional
functions (modules), e.g., information on energy consumption, IEQ,
SRI, investment costs.

. Each country can choose which modules to apply at which stage.

. The more modules are chosen, the more iBRoad2EPC comes closer to
a comprehensive BRP.

. Possibility to link to EPC database, BRP, DBL and other databases.

Detailed audit

European Union. Neither the CINEA nor the European Commission are responsible for any use that may be made of the information

The sole responsibility for the content of this document lies with the authors. It does not necessarily reflect the opinion of the
contained therein.
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Issuing
e In this new tool that energy auditors and EPC issuers
S will be able to easily guide building owners to make
R phased renovations.

of the

arily reflect the opinion

responsible for any use that may be made of the information

ZEB by 2050

With this approach EPC issuers will recommend
measures to make buildings carbon neutral by 2050.
During the transformation over the years, the
measures will be spelled out over such a period as to
meet the legal requirements when they change

not necess:

research and innovation programme under grant agreement No 101033781

This project has received funding from the European Union’s Horizon 2020
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Triggers
Any legal change can be considered as a

=+ 1 | 2030 trigger for a building change.

i1 | Energy source ® so, for example, if there are obligations for
every building to be Class D by 2030 then the
Final energy demand measures made to that particular building

95 kWh/m?a will have to meet that target in 2030

ZZ GHG emissions

0| S0kg/m?

fU Energy costs

;ﬂ 1.900 €/a

Unio
contained therein.

European
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The main proposed updates as compared to the current directive according to
European Parliament position are:

2020

v’ Zero-emission buildings (ZEB) will become the standard as of 2028, as opposed to
the current nearly-zero energy buildings (NZEB) norm which is implemented by
member states, while new buildings occupied, operated or owned by public
authorities from 2026 .

v" All new buildings should be equipped with solar technologies by 2028, where
feasible (2032 for residential buildings undergoing major renovation).

v’ Residential buildings would need to reach EPC class E by 2030, and class D by
2033. Non-residential and public buildings would have to achieve the same

classes by 2027 and 2030 respectively. ‘

fi the European Union’s Horizon
me under grant agreement No 101033781

ceived funding from
ation program

d innov

This project has re
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The main proposed updates as compared to the current directive according to
European Parliament position are:

v" A limited set of exemptions would apply to certain categories of building,
including public social housing, where renovations would lead to rent increases

that were not compensated by greater savings on energy bills.

25 v’ Fossil fuels in new heating systems would be totally phased out by 2035, unless

the Commission allowed their installation until 2040.

v The introduction of building renovation passports with a step-by-step roadmap
for buildings to achieve net zero carbon by 2050.

v’ A requirement for national governments to establish long-term renovation

strategies to decarbonise the national building stock by 2050. ’

agreement No 101033781
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+3 U

Welcome to your iBRoad2EPC
The iBRoad2EPC gives you an overview of the renovation steps you can take to make your building climate-neutral by 2050 and how the individual steps build on each otherin a
meaningful renovation strategy.

S On the main page of
iBRoad2EPC it is easy to

’ " | - distinguish the
—— measures, both visually
on the images and in the
description below each
image.

@

2022 soon 2030 20

2050

The house icon represents the current - External Wall insulation - Installation of a heat pump - Roof insulation
state of the building, but gives no - Replacement of the windows - Insulation of the cellar ceiling

research and innovation programme under grant agreement No 101033781

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

Imprint Disclaimer FUNDING NOTICE
Your iBRoad2EPC does not substitute detailed planning This project has received funding from the European Union’s Horizon 2020
Here you can ask for a comprehensive energy audit: www.local-energy-agency.eu research and innovation programme under grant agreement No 101033781

European Union. Neither the CINEA nor the European Commission are responsible for any use that may be made of the information

The sole responsibility for the content of this document lies with the authors. It does not necessarily reflect the opinion of the
contained therein.
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Renovations to be done by: ASAP W
Costs Maintenance costs €0 Energy related costs €0 Funding - €0
Energy Energy 1.Gas  Final energy demand : 167 GHG emissions - 40  Energy costs -

Various preliminary texts are included in sources: s e za000 2
the tool to warn of various possible

1. Roof - Insulation of the top storey ceiling (E|

p rO b I e m S re S u Iti n g fro m t h e CO n n e Cti O n Isolamento da cobertura do piso superior em =6tdo (desvao ventilado - espago ndo Gtil). As placas de isolamento sdo

colocadas scbre a esteira horizontal. Mo case de tectos permedveis ac vapor, pode ser necesséario colocar uma barreira

Of t h e m e a S u res to b e i m p I e m e nte d i n de vapeor sob o isolamento para evitar a acumulagdo de humidade no material de isclamento. Pergunte ac seu

projectista sobre isto. Se o sdtdo tiver de ser pisado, o material de isclamento deve ser coberto com tabuas estdveis.

different steps.

2. External wall - External insulation (EIFS System) @ W L

The external wall is insulated with an “Exterior Insulation Finishing System (EIFS)". EIFS is a lightweight synthetic wall cladding that includes foam plastic insulation and thin
synthetic coatings.

(O Preparation for later renovation steps A

research and innovation programme under grant agreement No 101033781

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

European Union. Neither the CINEA nor the European Commission are responsible for any use that may be made of the information

The sole responsibility for the content of this document lies with the authors. It does not necessarily reflect the opinion of the
contained therein.
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Additional tools implemented in the iBRoad2EPC assess also IEQ

(indoor environmental quality) and SRI (smart readiness indicator)

Energy consultant ann

iBROQd2EPC e X mustermann @ensroy.de

About the energy demand
This overview shows you the energy source, the final energy demand, the greenhouse gas emissions and the energy costs in each renovation step.
In this way, the iBRoad2EPC shows the impact of the renovation measures on the energy consumption of your building.

Additional Information v
The value of IEQ depends on the different renovation measures of a building. The more efficient a building is and the less energy it consumes, the better IEQ scores.

Every renovation step gives you the overall rating of comfort of you building. After assigning weights in each of the indicators (thermal comfort, indoor air quality, visual comfort and
acoustic comfort), based on the inputs provided in each of the corresponding tabs, this tab visualises the achieved rating of comfort

IEQ

Any measure that affects different aspects

2022 G ‘ soon

research and innovation programme under grant agreement No 101033781

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

of comfort or air quality changes the

overall IEQ score.

European Union. Neither the CINEA nor the European Commission are responsible for any use that may be made of the information

The sole responsibility for the content of this document lies with the authors. It does not necessarily reflect the opinion of the
contained therein.
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Total SRI score @

SRI

2022

SRIClassE @ ®

2050

61%

Impact scores @

100% 100%
67% 65% 67%
52%
45%
30%
25%
17% 18% n% 1n%
I I E I I
& & & & & &
& ® & o & & P
S S & & & & &
e ® a7 & & & &
A S &
&\0} «?z§ & \"S\ N @
& X

max mustermann@energy.de
+351 100100

Additional information

The basic structure of the methodology is a flexible and modular multi-criteria assessment method which
builds on assessing the smart ready services present in a building. Services are enabled by (a combination
of) smart ready technologies, but are defined in a technology neutral way. The proposed calculation metho-
dology is structured 9 technical d (h , d hot water, cooling, ventilation, lighting,
d, ic building lope, el , electric vehicle charging, monitoring and control) and 7 impact criteria
(energy efficiency, energy flexibility and storage, comfort, convenience, health, well-being and accessibility,

mair and fault predi ), inf to occupants).

For each of the services several functionality levels are defined. A higher functionality level reflects a “smar-
ter” implementation of the service, which lly provides more | impacts to building users or to

the grid compared to services implemented at a lower functionality level

Banse

The smart readiness score of a building or building unit is expressed as a percentage which represents the
ratio between the smart readiness of the building compared to the maximum smart readiness that it could
reach. By calculating and weighting the intermediate scores at domain and impact level the final single score
will be assessed.

Various types of results are displayed in the tables
Total SRI score:
the total SRI score, taking into account domain weightings and impact weightings.

Impact scores:
the impact scores for each impact criterion, taking into account domain weightings.

Domain scores:
the domain scores for each domain, taking into account impact weightings.

Disclaimer
Your iBRoad2E
werw locabenergy-agency

fied renovation strategy. It does not substitute detailed planning. For detailed energy consulting, please contact.,
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MAPAMETPW HA TEPCEHE

PericTsp Homep Ha yoocToBEDEHKE HaumeHoaaHWe ByncTaT/EME/EMH

Brnwcanun dupmu B perucTepa no... ¥

I

Cnpagka crpagy - XapakTepuCcTUKU

Oonacr: ObwmHa: HaceneHo MACTO: Tun Knac npegu obcnensaHeTo
Byprac v v v W3bepn v
Knac cneg oGcneasaHeTo NNoguHa Ha uafaBaHe Ha FoauHa Ha uafaBaHe Ha loawHa Ha BanNMOHOCT Ha MoauHa Ha BaNMOHOCT Ha
cepTudmkara ot cepTudmkara go cepTudmkara or cepTudmkara go

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 101033781
y for the content of this document lies with the authors. It does not necessarily reflect the opinion of the

European Union. Neither the CINEA nor the European Commission are responsible for any use that may be made of the information

contained therein.
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Test Questions

1. Whatis an EPC?
a. The official document that provides an energy efficiency rating
b. More detailed energy audit
c. Online tool for building owners, where they can pay energy bills

of the

arily reflect the opinion
se that may be made of the information

not necess
ny u

responsible for a

2. Whatis an iBRoad2EPC
a. Improved version of the certificate
b. A very detailed energy audit suitable only for office buildings
c. European directive
d. Tool for house painting

ntent of this document lies with the authors. It does
n. Neither the CINEA nor the European Commission are

contained therein.
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: 3. Country specific question
a. ...
b.
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‘Touch Wit iBROGA2EPC i|
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Our Physical Address Phone & Email .
Find us on Social Media

ink 4

é S : | [ [EEHRISCIE blUE | URBAN
ﬂspu; ﬂ:{:‘:{:;«; QINZEB Planet  cqcrearz G B — BCe @¢iclica



Name

Thank you | ™!
for your time and collaboration | For more information, please

visit www.ibroad2epc.eu
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