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Positioning between EPC and RP

Energy Performance
Certificate

-

[
Cg g

iBRoad2EPC

RP
Current building Roadmap Detailed Detailed
state rview Roadmap renovation step
N -

Renovation Passport

Effort:
2 -4 hours

1,5 -2 days

Price:

50 - 250 Euro

erage:

5-15%o0

obligatory

voluntary

several thousand buildings
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Investment Cost
Module

further Modules

can be integrated
as required

X

Energy Demand
Module

iBRoad2EPC
Basic Module

e

IEQ Module

SRI Module

¥ Positioning between EPC and RP

iBRoad2EPC consists of a Basic Module which
provides all core features

The scope can be enlarged with additional
modules that provide specific features

The Basic Module requires low effort to issue
and is designed to cover large parts of the
market.

The more modules are being added the more
complex the processing gets up to the full scope
of a Renovation Passport
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iBRoad?EPC

* iBRoad2EPC comes as an extra page to the
regular EPC with an individual URL and QR-code
leading to the online document.

|

* |t can be a voluntary extension to the EPC

e or become a mandatory part of every EPC

o S s
=1 § ! 5

issued.

1

1 * iBRoad2EPC can also be combined with other

existing consulting tools if individually required

in one country.

B
= G = ==

iBRoad2EPC

ument viathe g code below:

Find your entanced 8Road
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Adapting to national legislation

Roof tiles 50 years Heating system 20
old years old

Facade 40 years old

National legislation: ) N 4
Minimum Energy
Performance
Standards

= [9lERs) J - RN

National legislation:
National legislation: Target:

Fossil fuel boiler ban Zero Emission
Building (ZEB)
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Present building state

Efficiency classes

Timing of renovation
steps

Adapting to national legislation

iBROGA2EPC =2

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 other in a

meaningful renovation strategy.

About the iBRoad2EPC v

2022

The house icon represents the current
state of the building, but gives no
information about its quality.

Imprint

Energy consultant M
max.m n@energy.de
1100100

soon .1_ 2030

- External Wall insulation . - Installation of a heat pump
- Replacement of *- N\

Disclaimer
Your iBRoad2EPC does not substitute detailed planning.
Here you can ask for a comprehensive energy audit: www.local-energy-agency.eu

N [~
DODG

2040

- Roof insulation
- Insulation of the cellar ceiling

FUNDING NOTICE

Target state

NOVATION STRATEGY

DODO

2050

- Replacement of the door

- linstallation of a ventilation system
- Installation @ smart home system

- Installation of a cooling system

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 101033781
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Adapting to national renovation practice

What do we know about the future of the building? Prepare for later steps

O
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Insulate the roof Install a heat pump Insulate the facade
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Energy consultant Max \
max.m

+35110

Basic Module > Step 1

O
o
LU
O
8
o

Soon v

Measure 1 Measure 2 MEPS/Regulations

Descri ption Of the External wall insulation Replacement of the windows By 1 January 2024, every newly installed heating system is to be based on

65 percent renewable energies
measures Description of the measure Description of the measure

The external wall is insulated with a "Exterior Insulation Finishing Replacement of all windows that are older than 10 years. Note/Recommendation
System (EIFS)". EIFS is a lightweight synthetic wall cladding that When the outer wall is being insulated, please prepare a low thermal bridge
includes foam plastic insulation and thin synthetic coatings. Specification of the measure connection to a later pitched roof insulation. Existing panels at the eaves

should be opened so that the insulation can be laid up to the upper edge of

: ¥ the rafters. At the verge, the insulation should be laid up to the upper edge of

S?e0|ﬁcatlon of‘the gt the gable wall. For lhIgS‘ the roof overhang must usually be extended. !

15 cm of insulation (U = 0,2 W/(m?K)) E When the outer wall is being insulated the control settings of the existing
heat generator should be adapted to the reduced heat load. Your installer

should check whether the flow temperatures and the flow rate of the heating

circuit pump can be reduced

Triple glazing, highly efficient windows (UW = 0,8 W/(m?K)

Specification of the
measures

When the outer walls are being insulated, please prepare for a later
installation of a ventilation system by installing the outside wall openings for

Prepa ration for |ater fresh and exhaust air shafts for the ventilation system in the wall insulation

i layer. Facade integrated ventilation units for single or multiple rooms are
renovation steps Y 9 g g
most easily installed in the same step as the wall insulation

~ plan to install a heat pump in the future, please carry out preparation
measures to lower the flow temperature of the heating systems (ideally
below 55°C or less). This will raise the efficiency of the heat pump
significantly. The flow temperature can be lowered by carrying out a
hydraulic balance, exchanging single radiators and insulating single building
components. An energy auditor can identify the components and radiators
that provide the maximum improvements.

research and innovation programme under grant agreement No 101033781
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Adaptability to countries’ requirements
Connectivity to existing tools

Country specific Standard iBRoad2EPC
EPC Software Frontend
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One Stop Shop
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Peter Mellwig
peter.mellwig@ifeu.de

For more information, please
visit www.ibroad2epc.eu
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Dragomir Tzanev
Implementing iBRoad2EPC | Eneffect

:; 0 - Examples from Bulgaria SUSTAINABLE
L T ~— PLACES 2024
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The easy case
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* No energy saving measures
implemented in the past.

- Great orientation
* Very low energy consumption of the
appliances

* Compact shape
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Promising cost-effective measures

Starting form class C

ntent of this document lies with the authors. It does
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iBRoad2EPC overview

Current state Step 1 Step 2
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Year of implementation: ASAP 2040

Trigger for renovation: Poor fagade of the building  Roof renovation needed,
28 i and replacement of the improving ventilation
g “i unefficient and expensive together with planned
%% :‘; heating system internal reconstruction
gt fz Energy class: C A A
§§ Energy sources: Diesel fuel for heating, Electricity Electricity
Eg g;i electricity for cooling and
ge I“ appliances
25 28 .
5% i Final energy demand: 208 kWh/(m?year) 34 kWh/(m?year) 10 kWh/(m?year)
1 ;z GHG emissions: 71 kg/m? 28 kg/m? 8 kg/m?
g; fﬁ Energy costs: 65.33 BGN/(m?year) 23.5 BGN/(m?year) 9.42 BGN/(m?year)
SE o SRI rate*: 4.1 33.4 41.4

IEQ rate**: 5.2 6.5 7.5
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iBRoad2EPC overview

Enepruen  Maru AceHosa Hara Hoemspu 17,
KoHCyATaHT  magi.assenova@gmail com 2023

BROGAZEPC =2

Marw AceHoBa Aara Hoemspw 17, Crparerns 3a Eneprus ~

KOHCYNTaHT  magi.assenova@gmail.com 2023 obHoBABaHe

iBROGA2EPC =2 Evepruen

3a HYM(IUTe OT eHeprus

Jo6pe gownu sbE Bawusa iBRoad2EPC

2EPC L
YTP&NHa N0 OTHOLIEHHE H

a

& npej

[lonbnHnTeNHa HHbOpMaUna

3aiBRoad2EPC

65.33 Ne./m?

0TneyaThK 0TKa3 oT 0TTOBOPHOCT YBEAOMNEHWE 3A ®UHAHCHPAHE
BawuaT iBR: EPC € 0npocTeH; Azame. T8 He Toau npoek: OT NPOrpamMar:
3EMECT! NHOTQ NNEHMPaKE. 32 NOBPOGHN EHE; Kit MICNE ¥ LKy “XOPNICKT
LM Ce OEBPHETE KbM EHEPTNEH DIMTOD Esponeiickus Cb 0 cnop:

3Me3Ha nomow Ne 10
< 06paTHO KbM NoApo6HOCTH 3a NPoeKTa

W VKO

el

YMEHKE 23

HonbnHuTenHa MHpopmauma

06w, pesynTar sa SRI s @
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F.% A
0TnevyaTbK 0TKa3 0T OTFOBOPHOCT YBEJOMNEHHWE 3A ®MHAHCHPAHE
BalwWAT iBROI2EPC & OMPOCTEHa CTPATErMA 33 06HOBABAHE. TA He To3W NPOEKT & QUHEHCKPAK OT NPOrpaMaTa 3a Ouenka Ha SRI Ouenka Ha SRI
- - . 4.1 Ouenka Ha SRI
] 33MECTEE ETARNHOTO NNaHMpaHe. 32 NOAPOBHH EHEPTHiHI HaYYH MACNENBaHS M MHOBALMY “XOPUBOHT u
52 .
£cs EHEPTVIEH OMTOP 38 CrpamM Ha Esponefickia Chioz Mo copaayMeHe 3a - - -
v - SETT
255 6e3sbameasHa noMoly Ne 10 -l;l -
oS3 4 06pathi ApO6HOCTH 3a NPoeKTa
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iBRoad2EPC overview

Enepruen soscymmasT  Maru Acesosa
magi.assenova@gmail.com

iBROG2EPC ==

O
o
L
0O
8
o

33 bMMHTENHN LLENH HNKH pasnopepon

Mapxa 1 Mnapxa 2 Mpapka 3
MopMAHE Ha NPO30pUH Tonnon3onalunA Ha NoAa Ha NOANOKPHEHO NPOCTPAHCTED BbHWHa TonAon3onauna (cuctema ETICS)
OnucaHne Ha MAPKaTa Onucanne Ha MApKaTa OnncaHKe Ha MApKaTa

CneyndHKaLHA Ha MAPKaTa

MoareToEKa 2a NOCNEABALLM MEPKH 23 0BHOBABAHE
X J— - MoAroToeKa 3a NocneABalLH MEpKI
MoAroTOEKa 33 NOCNE/BAlLH MEPKH 3 06HOBABAHE KorzTo ¢ .

=]
Mnapxa 4 Mapxa 5
TonnoW3onauMA Ha TagaHa Ha cyTepeHa TEPMI)I'IOMI'IH Bb3AYK-BB3AYX

Onucanue Ha MApKaTa OnucaHne Ha MApKaTa

CneuuduKaLua Ha MApKaTa

research and innovation programme under grant agreement No 101033781
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But typically, it's complicated...
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Administrative building

« Constructed in 1935

» Total floor area: 1191 m2

» Used by 3 administrative bodies

» Energy use: gas + electric boiler + heat pump

» Partly replaced windows

responsible for al

* Not certified
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Summary of the BRP
Cost reduction by factor 5.5
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- aun e
Houep D1SEEEXDO110 cr\’mf’:ﬁmo OA -

— P
POTRERNE MA g 2w 11%
ol [ —
BanudeH 00: 1642030 . S S—

( Vo Thie ety o T3m0w B AN WCT DATHSEN (04, rP. F0poso, wa. Paéeo Kapoaca™ Nd

7

meﬂume {0 s s o). 14218 SO5 685 1 )

ENERGY CLASS

A

v

RENOVATION STEP 1

ENERGY CLASS

A

v

RENOVATION STEP 2
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Description of the step-wise renovation
The devil is in details

ElmsrEHR Measure External Wall insulation I Substitution of the old windows

O
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u Improvement External walls insulation with contact facade. Improvement x‘:’n;:ry ) e s W el s A
- - . ) o ) . Renovation Costs 73440 ne
Technical Details Thermal insulation of all the walls of the building, including v
v < e . Renovation Step 2
R tion Step 1 the vertical enclosing elements of the roof with 15 cm Exluded Gosts for e
enovation Ste 2035 - ; !
* thick EPS and thermal conductivity coefficient A=0.034 203.5 2ES0 Maintenance
2025 - 2030 W/mK is planned. The heat transfer coefficient of the walls w::';:“;:‘:;:;glzed
ASAP after laying the thermal insulation will be 0.194 W/m2K. . i n =
Primary Energy Measure Improve the air permeability of the envelope

The plinth of the building is also thermally insulated with

Renovation Step

Maintenance

c
o
— B
@ .
8 DN 2 § Primary Energy . i o Demand Improvement To carry out internal refurbishment of the premises and to
2 (52} 5 £ Demand XPS with a thickness of 10 cm and a coefficient of thermal 50 kKWh/mZ2a complete the air tightness works on the inside (taping
cS 52 conductivity A=0.035 W/mK. : around windows, sealing of electrical wiring on external
Qo =g 106 kWh/mZa Main Energy Source ) .
E — 5° Renovation Costs 143457 nB - walls - incl. replacement of electrical boxes etc.).
22 EE Main Energy Source =k Renovation Costs 10000 ne
o o Final Energy Demand
2 ch_; §5§ Electricity Included Costs for 0 ne Main Source ey -
o @ ) ) : 5
IS % sE Final Energy Demand  Maintenance 7 kWh/m?a Maintenance
2o 58 - -
S o g S Note Check that the window stops / door stops are removed so A“x":"" EETRL
©
L 2 § é 14 kWh/m?a that windows / doors can be set against the front edge of ouree Measure Installation of a heat recovery unit
o = . L ici
50 2 § Auxiliary Energy the masonry in the future. The existing roller shutter boxes . Ele_Ct.”“tY Improvement New heat recovery ventilation for the whole building,
W g Source can be removed and new roller shutters integrated into the Final a“""a"de“ergy where nessesery installing a new ventilation ducks and
2 o Deman q - -
= § g T ETICS. Instead of the old shutters insulating parts are , :Q'Stem' The minimal requerment for the efficiency of the
i 5 - . t it is 80%.
€3 £2 v used. If the windows / doors are to be installed at a later BILIHIRE e I LS
o o i ili . . . i R ti Costs 38000
Eg st AL SRR (I date in the same installation level, then the reveal EnsxuylHis enovation tos e
2E 2= Demand insulation must be connected to the existing windows in a 8875 nefa e (T 0
= s Cc - SLS
2 ‘8—, s § 32 kWh/mZ2a weather-proof and impact-proof manner with a diffusion- Carbon Emissions e —
2 c 2E - open joint 11 kgf(m?
=l I . m?a)
[ $e Energy Bill 9
° 2E
[T = i i " Investment Costs fi
L5 5% 18963 ne/a Incentlves_ Informa_tlon SUPPORT FOR SUSTAINABLE ENERGY RENOVATION OF nve men. o or e Installation of a photovoltaic system
SR EQ only relating to this PUBLIC BUILDING FUND FOR ADMINISTRATIVE SERVICE, Renovation Step . " "
o > 28 Carbon Emissions R Improvement Roof PV installation 40 kWp facing south and 20 kWp
eg 8¢ Measure CULTURE AND SPORTS", =N AT facing east
1) n W N
© £ =} 22 ka/(m2a . . Name of Incentives - -
<5 £s ol ) Specific Incentive Bonus 143457 ns SEIDIEIT LA E e T
-
9 & 28 Investment Costs for
= e L« Included Costs for 0 ne
<] 52
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...and it can get even more
complicated
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Already implemented:

Several dwellings are insulated from
outside

Replaced windows (not unified systems)
A lot of terraces are glazed

No centralised heating

Funding program:

Only external insulation and window
replacement will be covered
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3aiBRoad2EPC v

2023

3aBMKHTENHH LM AW pasnopet

Mapea 1
BUHILHa TONNOK3ONAUHA (cHeTeua ETICS)

OHCHHE Ha MAPKATa

apiar a o

Mapua 2
ToMska Ka Mpo3opuM

OMHEaHHE KA MAPKATA

Mapka3
‘TonAOH3ONAYNA Ha NOKPHBA

Onucakine Ha MAPKaTa

[JonbnuutenHa undopmauua

33.39 na./m*year

06w, pesynTar 3a SRI

2023
Ouenka Ha SRI
10.0
[ [ ||
/P

13.37 ne./myear

2050

40 kWh/m*year

19.44 kg/m’year

9.8 na./miyear

@
2030 B 2050 A
Ouenka Ha SRI Ouenka wHa SRI
13.0
| - L
N 4

research and innovation programme under grant agreement No 101033781
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Mapia 4
‘TonnoM30NaYHA Ha TABAKA Ka CYTepeHa

OnHCaHHe Ha MAPKATa

Mipia 5
WcTanupane Ha LED namnu

OnHEaHHE Ha MAPKATA

CreuwdKaLs Ha MFpKaTa

oz
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BruAkwe Ha notpeGuena

TI0pi N0BEAIEHHETO B4 OKB383 BAMSHHE BB

YnnbTHeTe npo3opumTe

AKO YNITBTHHTE CTApMTE NPOSGPUI, MPES KOO OTaBa Tesetine, We
naberiere sary6aTa fia erepriA. VHBecTHLIRTa B yITsTHMTEN A
/16T G SaCY5aB3: CTIECTABATE MHOT P3THoR 33 OToTNEr e/
QKNaRAEHE.

MOTOEGNEHUIETO HE EHEDTIiR. ETO KAKOTKO HACOKH 52 HaMNABE Ke Ha OGLIOTO MOTpEGNEHIIE Ha EHepriA

[IpbXTe WopuTe 1 3aBECHTE 3aTBOPEHU

Ipes HoluTa APEATE LIOPATE 1 3382CHTE 3aTBODEHH, 33 13
NPeOTBPATUTE 3aryOiTe Ha TOMAMHKa NDE3 CTY/EHHTE HOLLK

Hamansisane Ha cTaiiHata Temneparypa

BoeKw rpailyC nio-HHCKa TEMNEDaTYDa B NOMELLEHIETD CrecTsEa

oKono 6 % o exeprus 06yKHOBEHO B AHEBHNTE

KpaTko W nHTeH3MBHO NpoBeTPABaHe

OTKDEXHETUTE NDOI0DLIY NOHTH He OCHTYPABET CEEA BB3AYY, HO Mok
OXNEAIET CTEHATE 1 NOMELLEH YaTZ. TIDABNNHOTO HHTEHNEHO
pOBETPABaHe TPAGEA 8 Ce USBLPWEA 2 10 3 ThTH AHEBHO 33 OKONO
4 705 MIUHYTY, KETO NPO3ODLINTE H BPATUTE BB BCHNKM CTal
aTBopetn. Tosa ocHrypABa HeobXxoaUMMA Bbatyxoobmer.




Conclusions

> Implementing BRPs can help renovate buildings in a way that allows them to meet
their long-term decarbonization goals.
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» Achieving the highest energy performance when the building has already been
renovated to a lower level without future renovations considered will be more
difficult and more expensive.

of the

arily reflect the opinion
ny use that may be made of the information

» BRPs provide increased flexibility, as renovation steps can be selected in accordance
with:

not necess:

the intermediate goals in municipal long-term plans for deep building renovation;

responsible for al

» the condition of the buildings and their installations and future renovation needs;

» plans to implement other energy policies in the municipality, such as developing
energy communities and cooperatives;

ntent of this document lies with the authors. It does

» the availability of financial resources.
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Legislative framework on EPCs and BRPS - EPC framework

Ii « EPCs are mandatory for: new buildings, major renovations, renting or selling most types of building.
QE’? « Since 2013 the EPC class of a building must be explicitly mentioned in all real estate adds and at the
%: entrance of non-residential buildings (A > 250m?2).

5 g i“

257% OF BUILDING STOCK CERTIFIED [=

S 17 YEARS SOREERECRED =

~2.000.000. . = 2500 EPC EXPERTS
g ENERGY CERTIFICATES

+4.000.000 IMPROVEMENT
MEASURES IDENTIFIED

3 GENERATIONS
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Portuguese EPC (eco)system

One coherent system integrating (almost) all building related provisions
and cross sectoral approaches: mobility, digitalization, water...

Impact building

Support access to transaction prices
a Support One-Stop-Shops

financial incentives @ @ @ for building renovation
. Q
. X /7

Award taxation benefits ” L e
. TAX everage multiple dimensions
(national and local) '= (comfort, IAQ, [SRI], [mobility], ..)
Promotes dialogue
F Better information
(Real estate agencies, buyer)

Taxonomy support
(better reporting for banks)

Predict impact of
future legislation

@)
Estimate financial needs é
for renovation

Monitor national policies

Improve building stock an sl i
knowledge & statistics = ﬁ : ;

(design & monitor plans)

Portuguese Energy Certification System. More info at ww.sce.pt


https://www.sce.pt/
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Policy priorities set and ADENE’s roles:

Update the EPC scheme (v. 3.0: BRP, comfort, simplification, SRI) - on hold for EPBD transposition

Building renovation: Implementation and LTRS monitoring + NBRP update

National strategy to combat

X
Comfort improvement and Energy poverty reduction - \t"7 energy poverty

* Energy Poverty Observatory
* 50 Citizens Spaces until 2025

Operationalize funding schemes to support buildings rehabilitation
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“Creation of the building renovation passport, as an optional instrument, which

responsible for any use that may be made of the information

complements the energy certificate (in line with the one developed under the

European iBRoad project); “
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1 Improving confort { 65% stock {3 100% stock
(tackling energy poverty) gl 0% stock g 0% stock

Building envelope

65% stock {4 100% stock

Increasing ener T
2 9 9y wEm  27% stock w8 52% stock

efficiency

Lighting replacement  Equipment replacement

wm 100% Ste

23% stock 1A 77% stock Y 100% stock

27% stock wBm  52% stock Em  100% stock

System replacement
- heat pumps -

bo

3 Decarbonising ener iy  23% stock 1y 75% stock £ 100% stock
supply ? & gl 27% stock B 52% stock Bm 100% stock

50% HW solar thermal {;1} & 50% PV self consumption ﬁ 50% PV + storage {n'} Max. PV + storage ﬁ' ﬁ
75% PV +storage o

65% stock {2  100% stock
52 % stock wlm  100% stock

70% heated/cooled areas m +1.5x heating/cooling systems +3x heating/cooling systems

4  Improving confort (further) 2
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Portugal - iBRoad2EPC case studies

10 buildings (Offices, school, single-family, multifamily, social housing)
3 entities (SCML, GEBALIS, Construcao Publica E.P.E.)
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iBRoad2EPC Field Tests in Portugal

b e
iBRoad2EPC [ Completed Field Tests

North Region, Porto Metropolitan Area, Porto | b
= Single family house, 28,96 m*

Central Region, Leiria Region, Pombal |

= Secondary school in Pombal (central Portugal) - managed by Construgdo Publica E.P.E. Public Company, 10.638,17 m?

Greater Lisbon, Lisbon |

= Large non-residential building - Offices - headquarters’ of Construgao Publica E.P.E. Public Company, 31.578,40 m?

= Multifamily building owned by SCML - social services institution and privately rented to residents, 479,75 m?

= Multifamily building (social housing building managed by GEBALIS - Lisbon Social Housing company), 2.160,00 m?

= Multifamily building (social housing building managed by GEBALIS - Lisbon Social Housing company), 1.026,00 m?

= Single family house building (owned by SCML - social services institution and privately rented to residents), 291,91 m*
= Single family house (social housing building managed by GEBALIS - Lisbon Social Housing company), 17,31 m?

= Single family house (social housing building managed by GEBALIS - Lisbon Social Housing company), 51,67 m?

= Bi-family house (owned by SCML - social services institution and privately rented to residents), 66,60 m?
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Portugal - iBRoad2EPC case study: multifamily building

Residential building from 1932
6 dwellings, rented units
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Owned by Santa Casa da Misericordia de Lisboa (SCML), a
private non-profit institution, deemed of administrative
public utility, active in Lisbon and in Portugal for over 500
years with a focus on social action.

of the

arily reflect the opinion
ny use that may be made of the information

Characteristics

» three-story building, 6 one-bedroom apartments/50 m2,
« orientation between NW and SE,

» low quality envelope and windows,

* no heating or cooling systems installed,

 DHW is prepared via small gas heaters.

not necess:
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Portugal - iBRoad2EPC case study: multifamily building

Residential building from 1932

Current status

Poor state of conservation, facade and roof maintenance
and/or lifetime periods are long overdue

Visible signs of building pathologies affecting indoor
environmental quality such as mold.

of the

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

Low energy performance and a very likely situation of
energy poverty of residents.
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Portugal - iBRoad2EPC case study: multifamily building

Residential building from 1932

Benefits of renovation:

The investment needed and financial capacity of the institution is limited, hence a step-by-step
approach was very much welcomed.

The intervention also considered the balance between possible financial resources available and the
highest energy efficiency ambition possible.

During the iBRoad2EPC issuing process several ancillary benefits were identified:

L)

0

» reduction of energy needs,

improvement of acoustic, thermal comfort and indoor air quality conditions,
prevention or reduction of pathologies,

promotion of energy production from renewable sources and

improvement of aesthetics and visual quality.

e

*%

e

*%

e

*%

e

*%
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Portugal - iBRoad2EPC case study: multifamily building

Residential building from 1932

The renovation proposal

s Total refurbish of the building envelope,

% Solar thermal and efficient backup for DHW,
% Highly efficient windows (CLASSE+ labelling),
s biomass system for space heating.

Some of these systems are prepared with monitoring
and control systems which also significantly increases
the SRI value and impacts positively the IEQ values.

Opportunity to include additional investment that
ensure a future-proof building, upgrade the real state
value of the asset owned, improve the quality of life
of current and future inhabitants and address urgent
needs such as building pathologies and likely energy
poverty situations.

From F to A+ in 4 steps by 2050

A 38% in the Indoor Environment Quality
indicator

{A14x on the Smart Readiness Indicator

& CO, by 98%, energy by 58% and energy costs
by 95%

~3700 € average investment in each stage
~1000 € average annual reduction of energy bill
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Portugal - iBRoad2EPC case study: multifamily building
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i 5 5 = dguas quentes sanitrias
Descrigao da agao Descrigao da agao

Descrigao da agao

b

Especificagao da medida Especificagdo da medida

(@) (€]

i .

QR Assim que 2030 2040 2050

o m .

N M possivel

€S

Qo

M

o o

Iz

e

58

5§ STEP 2, from F to B- /2030

S o

o 2050 A

25 . .

‘-E’? Objectivos ou regulamentos obrigatorios ° Thermal InSUIatlon' rOOf and
9]

cg % s s Bfos residbiioiats e o atiniain & catagon i 06 Gonfono a6 A lToucao e mitioas passivas deveio 1o nstalados Sisteinas encientes e aUBimento & arelamimiario, vis o

= e external walls

< A aneiro de 2050, 100° tock de edif i terd painéis solares 1¢ produgdo fotovoltaica e/ou armazenamento elétrico 5 . . .

of  High efficient windows

‘-g g Medida 1 Medida 2 Medida 3

2 g Sistema solar térmico AQS Efetuar ¢ao do equip de climatizaga Efetuar ¢ao do equip de produgao de

D c

el

RS

£3

g E

52

8

w9

=

ApIOX

Especificagdo da medida
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Portugal - iBRoad2EPC case study: multifamily building
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Assim que 2030

possivel

external walls
» High efficient windows

2050 A

Objectivos ou regulamentos obrigatérios

100% dos edificios residenciais que ndo ai

ecimento e arrefec

Medida 1 Medida 2 Medida 3
Sistema solar térmico AQS Efetuar ao do equi de cli a Efetuar 30 do de produgao de

¢ quip ¢ ¢ quip P '3

aguas quentes sanitarias

Descrigao da agao Descrigao da agao

Descrigao da agao

e melh

€

Especificagao da medida
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Portugal - iBRoad2EPC case study: multifamily building

Assim que
possivel

o
Obj ou

Até 1 de Janeiro de 2

bombas de calor el

am a categoria Il de confo

ntrodug

Até 1 de Janeiro ciais tera painéis solares 1é ‘ou producao ltaica e/ou arr

Medida 1 Medida 2 Medida 3

Sistema solar térmico AQS Efetuar manutengao do equipamento de climatizagao Efetuar ¢ao do equip de produgao de
aguas quentes sanitarias

apro

Especificagao da medida

Descrigao da agao

medida de r

elhoria é de 100€
Especificagao da medida

P nominai Efic

Descrigao da agao

Especificagdo da medida




Portugal - iBRoad2EPC case study: multifamily building
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Perito  Jodo Afonso Data Novembro 19, 2023 IEQ

Sobre a IEQ

0 valor do IEQ - Indoor Environmental Quality / Indicador de Qualidade do Ambiente/Conforto Interior, depende das diferentes medidas de renovagdo de um edificio. Quanto mais eficiente for um edificio e quanto menos energia consumir, melhores seréo os

clistico), este se

ndicadores (conforto térmico, qualidade do ar interior, conforto visual e conforto

ki 1)

resultados do IEQ. Ap6s a atribuicdo de ponderages a cada um dos parador indica a classificagdo de conforto obtida.

GO oD

Valor IEQ ®
Valor IEQ

=)
<
-
2
m
o

Valor IEQ Valor IEQ

g meC] m
+
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Portugal - iBRoad2EPC case study: multifamily building
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oM The renovation results step by step:

O

a4

Current state Step 1 Step 2 Step 3 Step 4

ox Y f
o (T ASAP 2030 2040 2050
=2 implementation:
g2 if Energy class: F F B- A A+
§2 3 Natural Gas (and Natural Gas, Natural Gas, Electricity, Electricity,
S8 33 Energy sources: e . o , ,
R E electricity®) Electricity Electricity Biomass Biomass, Solar
s Final energy 164 162 68
PR 73 kWh/(m? kWh/(m?
1 demand: kWh/(m2year) kWh/(m2year) 3 KWh/(myear) | 68 kWh/{m*year) kWh/(m?year)
- GHG emissions: 53 kg CO,/m? 52 kg CO,/m? 19 kg CO,/m? 3 kg CO,/m? 1 kg CO,/m?
Zj Energy costs: 21,68 €/(m?year) | 21.53 €/(m2year) | 7.50 €/(m?2year) | 1.75 €/(m2year) |0.93 €/(m?year)
1 SRI rate*: 0.8 3.4 3.4 10.6 14.7
: IEQ rate**: 5.4 5.7 6.4 7.1 7.1
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April EPBD (recast)
2024

2020 Reference framework 2023

Recommendations of the WG for the
implementation of the ERESEE 2020

July LTRS (ERESEE 2020) June ‘ Roadmap LTRS - NBRP

June ‘ NECP (draft)
2023

Under revision based on EC recommendations
Final version June 2024

Sept Aug
2021 2024

iBRoad2EPC

NBRP
EPC scheme
BRP scheme

To de defined based on EPBD
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Field test
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iBRoad2EPC Field Tests in Spain

iBRoad2EPC B Completed Field Tests
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& 1 Basque Country

= Multi-family private building in Vitoria, 742,77 m?
= Multi-family private building in Vitoria, 639,6 m?

= Multi-family private building in Vitoria, 527,75 m?
= Multi-family private building in Vitoria, 2.000,41 m
= Multi-family private building in Vitoria, 506,05 m?

2

= Multi-family private building in Vitoria, 1.131,00 m?

= Multi-family private building in Vitoria, 996,00 m?

Catalonia
< = Public-owned, sports building in Barcelona, 4.333 m?

{ Community of Madrid

= Madrid: Public-owned, private-use office building, 28.280,41 m?
= Madrid: Public-owned government office building, 116.223 m?
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§

Testing in 2 phases

iBERoad?EPC

Phase 1. Pilot testing of the tool on 10 buildings

General certification process based on official EPC software

Collection and input of data into the official EPC software

EPC calculation: current status + step-by-step intervention: 2030, 2040, 2050

Manual entry of data in the Assistant

Phase 2. Improvement of the Assistant and interoperability
* Improvement of the Assistant based on feedback from Experts and Neighbours

» Integration of the Assistant with the official EPC software via XML

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 101033781

ty for the content of this document lies with the authors. It does not necessarily reflect the opinion of the
. Neither the CINEA nor the European Commission are responsible for any use that may be made of the information
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Avutomatized & integrated approach: iBRoad2EPC [ES]

iBERoad?EPC

Proposed interlinkages A. Esquema de datos XSD del informe XML (v2.1)

A.1. Esquema de datos XSD

* Manual integration (Phase 1) Esquema de datos (.xsd) que describe la informacién contenida en el elemento raiz DatosEnergeticosDelEdificio
y sus subelementos.

DatosEnergeticosDelEdificioSchema21.xsd

« Automated integration via XML (Phase 2)

1 <?xml version="1.0" encoding="UTF-8" ?»
= <xs:schema attributeFormDefault="unqualified"” elementFormDefault="qualified" xmlns:xs="http://www. w3
.org/2001/XMLSchema">

<|— Esqguema de datos del edificio para certificacion energética y verificacion del DB-HE —
Benefits
Model from the Assistant iBRoad2EPC Available Mandatory XML TEST Not filled
. . Category Field Level  Label if Tipus Description 17 14 7 0
» Integration with EPC schemes —
» Integration with EPC softwares

* |nteraction with EPC Databases

research and innovation programme under grant agreement No 101033781
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Multi-family buildings [Basque Couniry]
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* Number of buildings certified: 7

* Year of construction 1960-1980, context without regulations on the - E"- =
building’s thermal characteristics (NBE-CT-79) i T 2
* Construction system: double-brick cavity wall with air chamber,

aluminum or wood windows

not necess:

29

25 2« 7 auditors selected: 1 VERDE certified, 1 technician from the
§s 8 OPENGELA One-Stop-Shop

5¢ ¢« Pilot: July - October

Unio
contained therein.
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1 auditor selected (1 VERDE certified)
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Sport building [Barcelonad]
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*  Number of buildings certified: 1

« Singularities: public property

* Year of construction: 2010

* Surface: 4.300 m2

« 1 auditor selected (1 VERDE certified)
il . Pilot: October

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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Assessment
and general conclusions
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Assessment stakeholders’ groups [ES]
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NAC [co-design] Auditors and experts Neighbours and receivers

of the

arily reflect the opinion
responsible for any use that may be made of the information

not necess:

research and innovation programme under grant agreement No 101033781

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

n. Neither the CINEA nor the European Commission are

+ Final National roundtable with around 70 attendees
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responsibility for the co

Final assessment of iBRoad2EPC [ES]

GENERAL VISION

PLANNING

COMMUNICATION

Facilitates integration of 2 EPBD instruments [NAC]

Simple, intuitive and fast/dynamic tool [EXP]

Facilitates long-term + step-by-step renovation planning [NAC]

Improves considerably EPCs [EXP]

Intuitive and dynamic communication tool [NAC]
Useful tool for explanation and transfer ideas to neighbors [EXP]

Facilitates understanding and decision-making [NEI]



Final assessment of iBRoad2EPC [ES]

» Voluntary tool, same triggers than EPCs (sell or rent) [NAC]

MARKET
 New name related to the building renovation strategy [EXP]

of the

arily reflect the opinion
responsible for any use that may be made of the information

« Difficulties with certain modules (i.e. IEQ, SRI) [EXP]

not necess:

MODULES

* Include new modules (i.e. accessibility, comfort) [EXP]

» Adjust specific features [EXP]

ntent of this document lies with the authors. It does

nion. Neither the CINEA nor the European Commission are

FEATURES « Download results as pdf [EXP]
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Ander Bilbao
Thank you | cicLica

fOI‘ y()ur attention For more information, please

visit www.ibroad2epc.eu
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Alexander Deliyannis

Introduction to | Sympraxis

b \ N L the iBRoad2EPC renovation passport SUSTAINABLE
PLACES 2024
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» |ntroduction to the iBRoad2EPC renovation passport - Alexander Deliyannis, Sympraxis
» iBRoad2EPC's modular approach and adaptable database of renovation advice - Peter Mellwig, ifeu
= Q&A
= iBRoad2EPC in practice
= Dragomir Tzanev, Center for Energy Efficiency EnEffect (Bulgaria)
» Eleftheria Touloupaki, INZEB (Greece)
» Jodo Cleto, ADENE (Portugal)

= Ander Bilbao, Ciclica (Spain)

research and innovation programme under grant agreement No 101033781
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EN&RGY CLASS

WHEN WINDOWS MEED TO BE

Why a Building Renovation e
Passport (BRP)?

INVESTMENT COSTS
asasss € ue

O
o
LU
O
8
o

COSTS FOR MAINTENANCE
u€

= Renovation can be a challenge, especially
when done step by step over a certain timespan.

EMERGY BILL
ik

Q

» When carefully planned, so as to build on one
another and to avoid lock-in effects, renovation
steps can enable deep renovation to be achieved
over a long-term horizon. Accordingly, each
renovation contributes to reaching the overall
climate target.

= An overarching plan provides guidance about
which components to renovate when and how, at
which cost and savings

= Along-term plan can take foreseeable occasions
(“trigger points”) for renovation into account.

research and innovation programme under grant agreement No 101033781
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Tk g

¢ B | |
& ooklnq back at the iBRoad products §
g | |
g |
(2%
= iBRoad Roadmap (BRP) iBRoad Logbook
= Information for building owners about what to do, where » Building repository for the building owner where all
to start and in which order to implement renovation building-related information can be stored digitally (e.
measures; g., energy bills, incentives, loan and tax documents);
= Qutline of a customised renovation plan with a long- = Simplified assessment of envelope components and
term horizon for deep staged renovation; building equipment and their temporal development.

= Qverview over the full range of renovations adapted to
the individual preferences of the building occupants;

Data storage

= Facilitating the owners’ decision to invest in deeper e == Building performance
renovation. :

Envelope performance

research and innovation programme under grant agreement No 101033781
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iBRoad pilot testing results

Pilot No.
country

Year of Number Current
of reno-
vation
steps

Final /

energy future
level energy

level

Current
primary
energy
demand
[kwWh/
m?]

con-
struc-
tion

BULGARIA

Future
primary
energy
demand

[kWh/

m?]

Estimated date
for final
renovation step

When plaster
needs renovation

2035-2040

New heating
system

2019

When boiler is
exchanged

2030-2035

New heating
system

2035-2040
2030-2035
2025-2030
2025-2030
2025-2030
2035 - 2040

2035-2040

When windows
are exchanged

Complete-
ness

complete

complete

complete

parts missing

complete

complete

complete
complete
complete
parts missing
complete
complete
complete

parts missing

60%

average improvement

Pilot
country

10

11

12

13

14

15

16

17

18

19

PORTUGAL

20

No.

Year of Number Current

<on-

struc-

tion

1500

1971

1937

2001

1937

1919

1998

1994

2002

1575

1988

1998

1972

1995

1966

1946

1989

2001

1981

Final / Current
energy future primary
level energy energy
level demand
[kWh/

m?]

of reno-
vation
steps

5 155
4 183
3 600
3 30
4 600
5 356
4 116
2 145
B 278
4 319
4 423
5 203
4 387
3 176
2z 326
4 350
5 116
5 192
4 211

Future
primary
energy
demand

[kWh/

m?]

48

27

19

120

112
104
42

117

27
92
20
19

34

Estimated date
for final
renovation step

2035-2040

2035-2040

When plaster
needs renovation

2030-2035

When boiler is
exchanged

2030-2035

2025-2030

When plaster
needs renovation

2025-2030
2030-2035

2025-2030

When windows
are exchanged

2025-2030

2025-2030

2030-2035

2025-2030

2030-2035

When plaster
needs renovation
When plaster
needs renovation

2025-2030

Complete-
ness

complete
complete
complete
complete
complete
complete
complete
complete
parts missing
complete
complete
complete
complete
complete
parts missing

complete

complete
complete

complete

Pilot
country

No. Yearof Number Current

con-

Final /

energy future
level  energy

level

of reno-
vation
steps

struc-

tion

POLAND

Current
primary
energy
demand
[kwh/
m?]

Future
primary
energy
demand

[kWh/

m?]

Estimated date
for final
renovation step

Substitution of
the old windows

2030-2035

Complete-
ness

complete
complete

complete
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Market positioning of iBRoad2EPC
/ Database structure

Conceptualising IBRoad2EPC

Effort:
2 -4 hours

Price:
50-250Euro

Coverage:

5 - 15%0f the building stock

Extending the
1BRoad Building Renovation Passport |

EPCs - Energy Performance Certificates

1BR0ad2EPC in depth & LTRSs - Long-Term Renovation Strategies

Experience from other projects

Building Renovation

9 Passport
== B En
iBRoad2EPC
S > > :
1,5-2days
1000 - 3000 Euro

obligatory voluntary several thousand buildings

iBRoadZEPC|

Current building state
—| Basic— General text ]

1 Measure — Category ]

|

Measure - Title ]

J

Measure — Specification ]

—| Basic— Measures ]

—| Basic— Note/recommendation

Cost— General text

]_
—| Basic— Regulations/obligations ]—

Measure — Description ]

Note — Pre-measure ]

Note — Measure ]

Note — Description ]

Regulations — Building type ]

Regulations — Validity date ]

Regulations — Year ]

Regulations — Step ]

[LLLLIL]

Regulations — Description ]

Cost —Information

Energy demand — General text ]

Information — Title
Information — Unit

Information — Building type

IEQ — General text

IEQ — Calculation and information

Energy demand — Information

from external spreadsheet

—| SRI — General text ]

SRI — Calculationand information
from external spreadsheet

L/

—| MEP — General text

MEP — Calculationand information
from external spreadsheet

User influence — Title

User influence — Description

EPC colour scheme

]_‘

Information — Building type

]

[ ]

Information - Title ]




:: 0 STEP 1: On-site Visit

8 Issuing the iBRoad2EPC
a suiog & a6t nsurance
Roof
m res @ inMlaﬂbW Pw{o‘/ﬂf EX“’@Y'V‘MI
oo 31967 lq 1&%\%50\ New tiles \\zﬁaﬁfow
vt Gy 1A96oN v »D
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O STEP 3: Definition of the Renovation o M A
e "
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STEP 4: Calculation of planned Building
States

Renovation steps
Present building state L= Target state

Energy coatal

Welcome to your | d2EPC
The iERcad2EPC « BF; you an overview of ihe rengvation steps you can B e to make your building climate-newiral by 2050 and ho I ¢ individual steps busld on each other in a
ul resov: 0 Strategy.

About the iBRoa LEPC

House icons

Technology icons

o) G@@
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S . G soon 2030 2040 2050
Timing of renovation
mrstallation of a heat pum — - Replacement of the door
a  linstallation of a ventilation system
Installation a smart heme system
- Ingtallaticn of a cooling system
Brief description
[ iy =
iBRoad2EPC

i
g Repelny Distlaimer FUNDING NOTICE
£ Voo IBROSA2EPC do6s Aol substitule détailed planning This pevject has réceived funding from the Eurapéan Unibe's Horizan 2020
o Here you can ask for a comprehensive enengy audit; waw locabenergy-agency.eu research and innovation programme under granl agreement No 101033781
g
g
c
S
© _—




Renovation steps

Present building state

Target state

Date 18. Augu:
NOVATION STRATEGY v

Welcome to your i
The iBRoad2EPC ¢
meaningful renov:

'a to make your building climate-neutral by 2050 and ho e individual steps build on each other in a

iBRoad?EPC

About the iBRoacZEPC v

/

Technology icons

Q6 62 6500

2022 soon 2030 2040 2050

Timing of renovation : \ \
steps The house icon represents the current - External Wall insulation - Installation of a heat pump - Roof insulation . - Replacement of the door
state of the building, but gives no - Replacement of the windows - Insulation of the cellar ceiling

: ! ) \ \ - linstallation of a ventilation system
information about its quality. S Y Y | -Installation a smart home system >
/ / / 4 - Installation of a cooling system 4

Brief description

research and innovation programme under grant agreement No 101033781
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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
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RENOVATION STRATEGY v

Step 1: Soon
Step 2: 2025
Step 3: Soon

Step 4: 2025

2030

OST MODULE

Energy source

Final energy demand
95 kWh/m?a

GHG emissions

50 kg/m?

Energy costs

1.900 €/a

USER INFLUENCE

2030

13.000 € Maintenance Costs
+ 2.000 € Energy-related Costs
15.000 € Investment Costs

5.000 € Funding

iBRoad2EPC modular/open approach

eXTENDing the energy performance assessme
certification schemes via a mOdular approach

X-ten\;in-,

-

Feature 4

Real energy consumption

Guidelines

April 2022
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® Onssite visit for EPC  m On-site visit for iBRoad2EPC Calculation of EPC  m Calculation of future renovation steps in EPC software ~ ®iBRoad2EPC Assistant

iBRoad2EPC Field Tests in Poland

Pilot testing

B Completed Field Tests

0 1 2 S 4 5 6 8 9

Amount of work for the energy experts in hours

~N

10 11 14

B The iBRoad2EPC Assistant did not work

m | did not understand the IBRoad2EPC
Assistant

| could work with the IBRoad2EPC Assistant
only after | got help from the hotline

W | could work with the IBRoad2EPC Assistant,
but it needed much time to understand

iBRoad2EPC Field Tests in Portugal

W | needed some time to get used to the
IBRoad2EPC Assistant but had no major
problems

B Completed Field Tests

W The IBRoad2EPC Assistant was easy to use

Somewhat useful m Not useful

®m Extremely useful

®m Very useful m Slightly useful

Adding and editing renovations measures

Automated description text blocks for measures

Overwrite function for description text blocks
Automatic specification of measures

Automatic recommendations for the preparation of future renovation measures

Overwrite function for recommendation text blocks
iBRoad2EPC Field Tests in Spain

B Completed Field Tests Energy demand

Renovation costs

Basque Country

Technical details and notes
family private buikding in Vitoria, 742,77 m?
family private building in i

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

family private builging in Vi Comprehending and editing future legal requirements I | ]
tamily private building in v
it amieg g vn s o Vb, 17380 Rating of Smart Readiness (SRI) I _——
« Multi-family private building in Vitoria, 996,00 m*
- Pulific owned, sports bulding in Barcelona, 4333 Rating of Indoor Environmental Quality (IEQ) I s )
0 4 8 12 16 20 24 28 32 36 40 44
Community of Madrid
ublic-owned, private-use office building, 28 280,41 m*
lic-owned government office building, 116.223 m* = Building owners = Energy experts
Free of charge IE——————
Up to 25% surcharge on the EPC cost

D =4
g K Up to 60% surcharge on the EPC cost
a v
855 Up to 100% surcharge on the EPC cost
= =l

[
% % Up to 200% surcharge on the EPC cost  mmmm——
[ E
£28 0 1 2 3 4 5

+ Multi-family building
+ Single-family building (p!
« Building for edu
« Office building (public), 207,2 m’

iBRoad2EPC Field Tests in Romania
[l Completed Field Tests

on (public), 232,1 m*

+ Single-family building

iBRoad2EPC Field Tests in Bulgaria
B completed Field Tests

vidin
« Educational Buildings, 817600 m
« Housing, 2.456,00 m*

Lovech
« Public Building, 6.121,00 m?
Gabrove

« Multi-family apastment building, 4.933,00 m
+ Cammunity centre, 519,00

« Cammunity centre, 1.712,00 m*

Iding, 1.971,00 m*
. 1.560,00 W
304600 0

Plovdiv

+ Educational Building, 1115,
« Puslic Building, 2.485,00

nal Building, 1.448,00
Jilding, 10.500,00

iBRoad2EPC Field Tests in Greece
I Completed Field Tests

Western Macedonia: Ptolemaida
« Research Center, 2.218 m!

Thessaly: Farsala Municipality
« arsala City Hall, 1.446 m*

+ Farsala Cultural Centre, 1622 m*

=

Attica: Athens Munic
+ Benaki Museum, 6.444 m

ity Hall, 3.686 m*

« Fyli 4th Elementary School, 1.145 m*
* « Fyli 13t Junior High School, 1353 m’
+ Fyli 15t High School, 1118 m*

» 5 Buildings used by the Reglon,

7.000 m'
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= 6 Pilot Countries
* Training:
= 202 energy experts
= 86 % of trained experts saw potential in merging iBRoad2EPC and EPCs
= 91 % said they would offer an iBRoad2EPC to their clients
= Testing:
= 48 energy experts

» 37 building owners

research and innovation programme under grant agreement No 101033781

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

= 57 residential and non-residential buildings, covering a built area of almost 280,000 m?

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.




Indicative relevance
o recast EPBD

Energy Performance of Buildings Directive (EPBD)

Tailored roadmap for
the deep renovation of
a specific building

Compatible Ambitious
targets end goal

iBERoad?EPC

’ Art3
National building

renowvation plans

Art4
Methodology for

@lculating energy
perfarmance of
buildings {Annex [}

Art5
Minimum energy
performance
requirements

Artb

Calculation cost-

optimal levels

Art7
New buildings

Existing buildings

Art8 .
Integration

into value
g chain
Whole

building AP
stock exi . - “atrastructure for
MEPS / progressive Solar energy in Zerg-emission Technical building sustainable

_ rena?ratln n buildings buildings mobility
trajectories for res.

Integration
_._ : with EPCs &
S EPC database

Art 17 Art 19-2-

Financial incentives, One-stop shops Issue, display, databases

skills and market and requirements for
energy performance
certificates {EPC)

Art 28 Art 29
Review Information

Art 23-24

Key role of i
HWAC inspections and

professionals

Smart readiness Data exchange

<_
—

l Art 25-26 A

Independant control
systams: for
instruments (EPC, RF}
=

]

Independent experts
and certification

research and innovation programme under grant agreement No 101033781
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T E A M
sympraxis

Our Physical Address

c/o Sympraxis Team
Sina 10, 10672 Athens
GREECE

TECHNISCHE
.|: UNVERSITAT INZEB
eu WIEN - i
N S

Find us on Social Media

ink 4

Phone & Email

+30 210 2113333
ibroad2epc@sympraxis.eu

Encffecz G - BCe @¢iclica

Agéncia para a Energia
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» |ntroduction to the iBRoad2EPC renovation passport - Alexander Deliyannis, Sympraxis
» iBRoad2EPC's modular approach and adaptable database of renovation advice - Peter Mellwig, ifeu
= Q&A
= iBRoad2EPC in practice
= Dragomir Tzanev, Center for Energy Efficiency EnEffect (Bulgaria)
» Eleftheria Touloupaki, INZEB (Greece)
» Jodo Cleto, ADENE (Portugal)

= Ander Bilbao, Ciclica (Spain)

research and innovation programme under grant agreement No 101033781

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

= Q&A

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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WHEN WINDOWS MEED TO BE

Why a Building Renovation e
Passport (BRP)?

INVESTMENT COSTS
asasss € ue
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COSTS FOR MAINTENANCE
u€

= Renovation can be a challenge, especially
when done step by step over a certain timespan.

EMERGY BILL
ik

Q

» When carefully planned, so as to build on one
another and to avoid lock-in effects, renovation
steps can enable deep renovation to be achieved
over a long-term horizon. Accordingly, each
renovation contributes to reaching the overall
climate target.

= An overarching plan provides guidance about
which components to renovate when and how, at
which cost and savings

= Along-term plan can take foreseeable occasions
(“trigger points”) for renovation into account.

research and innovation programme under grant agreement No 101033781

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

Source: ifeu

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
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¢ B | |
& ooklnq back at the iBRoad products §
g | |
g |
(2%
= iBRoad Roadmap (BRP) iBRoad Logbook
= Information for building owners about what to do, where » Building repository for the building owner where all
to start and in which order to implement renovation building-related information can be stored digitally (e.
measures; g., energy bills, incentives, loan and tax documents);
= Qutline of a customised renovation plan with a long- = Simplified assessment of envelope components and
term horizon for deep staged renovation; building equipment and their temporal development.

= Qverview over the full range of renovations adapted to
the individual preferences of the building occupants;

Data storage

= Facilitating the owners’ decision to invest in deeper e == Building performance
renovation. :

Envelope performance

research and innovation programme under grant agreement No 101033781
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iBRoad pilot testing results

Pilot No.
country

Year of Number Current
of reno-
vation
steps

Final /

energy future
level energy

level

Current
primary
energy
demand
[kwWh/
m?]

con-
struc-
tion

BULGARIA

Future
primary
energy
demand

[kWh/

m?]

Estimated date
for final
renovation step

When plaster
needs renovation

2035-2040

New heating
system

2019

When boiler is
exchanged

2030-2035

New heating
system

2035-2040
2030-2035
2025-2030
2025-2030
2025-2030
2035 - 2040

2035-2040

When windows
are exchanged

Complete-
ness

complete

complete

complete

parts missing

complete

complete

complete
complete
complete
parts missing
complete
complete
complete

parts missing

60%

average improvement

Pilot
country

10

11

12

13

14

15

16

17

18

19

PORTUGAL

20

No.

Year of Number Current

<on-

struc-

tion

1500

1971

1937

2001

1937

1919

1998

1994

2002

1575

1988

1998

1972

1995

1966

1946

1989

2001

1981

Final / Current
energy future primary
level energy energy
level demand
[kWh/

m?]

of reno-
vation
steps

5 155
4 183
3 600
3 30
4 600
5 356
4 116
2 145
B 278
4 319
4 423
5 203
4 387
3 176
2z 326
4 350
5 116
5 192
4 211

Future
primary
energy
demand

[kWh/

m?]

48

27

19

120

112
104
42

117

27
92
20
19

34

Estimated date
for final
renovation step

2035-2040

2035-2040

When plaster
needs renovation

2030-2035

When boiler is
exchanged

2030-2035

2025-2030

When plaster
needs renovation

2025-2030
2030-2035

2025-2030

When windows
are exchanged

2025-2030

2025-2030

2030-2035

2025-2030

2030-2035

When plaster
needs renovation
When plaster
needs renovation

2025-2030

Complete-
ness

complete
complete
complete
complete
complete
complete
complete
complete
parts missing
complete
complete
complete
complete
complete
parts missing

complete

complete
complete

complete

Pilot
country

No. Yearof Number Current

con-

Final /

energy future
level  energy

level

of reno-
vation
steps

struc-

tion

POLAND

Current
primary
energy
demand
[kwh/
m?]

Future
primary
energy
demand

[kWh/

m?]

Estimated date
for final
renovation step

Substitution of
the old windows

2030-2035

Complete-
ness

complete
complete

complete
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Market positioning of iBRoad2EPC
/ Database structure

Conceptualising IBRoad2EPC

Effort:
2 -4 hours

Price:
50-250Euro

Coverage:

5 - 15%0f the building stock

Extending the
1BRoad Building Renovation Passport |

EPCs - Energy Performance Certificates

1BR0ad2EPC in depth & LTRSs - Long-Term Renovation Strategies

Experience from other projects

Building Renovation

9 Passport
== B En
iBRoad2EPC
S > > :
1,5-2days
1000 - 3000 Euro

obligatory voluntary several thousand buildings

iBRoadZEPC|

Current building state
—| Basic— General text ]

1 Measure — Category ]

|

Measure - Title ]

J

Measure — Specification ]

—| Basic— Measures ]

—| Basic— Note/recommendation

Cost— General text

]_
—| Basic— Regulations/obligations ]—

Measure — Description ]

Note — Pre-measure ]

Note — Measure ]

Note — Description ]

Regulations — Building type ]

Regulations — Validity date ]

Regulations — Year ]

Regulations — Step ]

[LLLLIL]

Regulations — Description ]

Cost —Information

Energy demand — General text ]

Information — Title
Information — Unit

Information — Building type

IEQ — General text

IEQ — Calculation and information

Energy demand — Information

from external spreadsheet

—| SRI — General text ]

SRI — Calculationand information
from external spreadsheet

L/

—| MEP — General text

MEP — Calculationand information
from external spreadsheet

User influence — Title

User influence — Description

EPC colour scheme

]_‘

Information — Building type

]

[ ]

Information - Title ]




:: 0 STEP 1: On-site Visit

8 Issuing the iBRoad2EPC
a suiog & a6t nsurance
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STEP 4: Calculation of planned Building
States

Renovation steps
Present building state L= Target state

Energy coatal

Welcome to your | d2EPC
The iERcad2EPC « BF; you an overview of ihe rengvation steps you can B e to make your building climate-newiral by 2050 and ho I ¢ individual steps busld on each other in a
ul resov: 0 Strategy.

About the iBRoa LEPC

House icons

Technology icons

o) G@@

research and innovation programme under grant agreement No 101033781
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S . G soon 2030 2040 2050
Timing of renovation
mrstallation of a heat pum — - Replacement of the door
a  linstallation of a ventilation system
Installation a smart heme system
- Ingtallaticn of a cooling system
Brief description
[ iy =
iBRoad2EPC

i
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Renovation steps

Present building state

Target state

Date 18. Augu:
NOVATION STRATEGY v

Welcome to your i
The iBRoad2EPC ¢
meaningful renov:

'a to make your building climate-neutral by 2050 and ho e individual steps build on each other in a

iBRoad?EPC

About the iBRoacZEPC v

/

Technology icons

Q6 62 6500

2022 soon 2030 2040 2050

Timing of renovation : \ \
steps The house icon represents the current - External Wall insulation - Installation of a heat pump - Roof insulation . - Replacement of the door
state of the building, but gives no - Replacement of the windows - Insulation of the cellar ceiling

: ! ) \ \ - linstallation of a ventilation system
information about its quality. S Y Y | -Installation a smart home system >
/ / / 4 - Installation of a cooling system 4

Brief description

research and innovation programme under grant agreement No 101033781
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RENOVATION STRATEGY v

Step 1: Soon
Step 2: 2025
Step 3: Soon

Step 4: 2025

2030

OST MODULE

Energy source

Final energy demand
95 kWh/m?a

GHG emissions

50 kg/m?

Energy costs

1.900 €/a

USER INFLUENCE

2030

13.000 € Maintenance Costs
+ 2.000 € Energy-related Costs
15.000 € Investment Costs

5.000 € Funding

iBRoad2EPC modular/open approach

eXTENDing the energy performance assessme
certification schemes via a mOdular approach

X-ten\;in-,

-

Feature 4

Real energy consumption

Guidelines

April 2022
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® Onssite visit for EPC  m On-site visit for iBRoad2EPC Calculation of EPC  m Calculation of future renovation steps in EPC software ~ ®iBRoad2EPC Assistant

iBRoad2EPC Field Tests in Poland

Pilot testing

B Completed Field Tests

0 1 2 S 4 5 6 8 9

Amount of work for the energy experts in hours

~N

10 11 14

B The iBRoad2EPC Assistant did not work

m | did not understand the IBRoad2EPC
Assistant

| could work with the IBRoad2EPC Assistant
only after | got help from the hotline

W | could work with the IBRoad2EPC Assistant,
but it needed much time to understand

iBRoad2EPC Field Tests in Portugal

W | needed some time to get used to the
IBRoad2EPC Assistant but had no major
problems

B Completed Field Tests

W The IBRoad2EPC Assistant was easy to use

Somewhat useful m Not useful

®m Extremely useful

®m Very useful m Slightly useful

Adding and editing renovations measures

Automated description text blocks for measures

Overwrite function for description text blocks
Automatic specification of measures

Automatic recommendations for the preparation of future renovation measures

Overwrite function for recommendation text blocks
iBRoad2EPC Field Tests in Spain

B Completed Field Tests Energy demand

Renovation costs

Basque Country

Technical details and notes
family private buikding in Vitoria, 742,77 m?
family private building in i

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

family private builging in Vi Comprehending and editing future legal requirements I | ]
tamily private building in v
it amieg g vn s o Vb, 17380 Rating of Smart Readiness (SRI) I _——
« Multi-family private building in Vitoria, 996,00 m*
- Pulific owned, sports bulding in Barcelona, 4333 Rating of Indoor Environmental Quality (IEQ) I s )
0 4 8 12 16 20 24 28 32 36 40 44
Community of Madrid
ublic-owned, private-use office building, 28 280,41 m*
lic-owned government office building, 116.223 m* = Building owners = Energy experts
Free of charge IE——————
Up to 25% surcharge on the EPC cost

D =4
g K Up to 60% surcharge on the EPC cost
a v
855 Up to 100% surcharge on the EPC cost
= =l

[
% % Up to 200% surcharge on the EPC cost  mmmm——
[ E
£28 0 1 2 3 4 5

+ Multi-family building
+ Single-family building (p!
« Building for edu
« Office building (public), 207,2 m’

iBRoad2EPC Field Tests in Romania
[l Completed Field Tests

on (public), 232,1 m*

+ Single-family building

iBRoad2EPC Field Tests in Bulgaria
B completed Field Tests

vidin
« Educational Buildings, 817600 m
« Housing, 2.456,00 m*

Lovech
« Public Building, 6.121,00 m?
Gabrove

« Multi-family apastment building, 4.933,00 m
+ Cammunity centre, 519,00

« Cammunity centre, 1.712,00 m*

Iding, 1.971,00 m*
. 1.560,00 W
304600 0

Plovdiv

+ Educational Building, 1115,
« Puslic Building, 2.485,00

nal Building, 1.448,00
Jilding, 10.500,00

iBRoad2EPC Field Tests in Greece
I Completed Field Tests

Western Macedonia: Ptolemaida
« Research Center, 2.218 m!

Thessaly: Farsala Municipality
« arsala City Hall, 1.446 m*

+ Farsala Cultural Centre, 1622 m*

=

Attica: Athens Munic
+ Benaki Museum, 6.444 m

ity Hall, 3.686 m*

« Fyli 4th Elementary School, 1.145 m*
* « Fyli 13t Junior High School, 1353 m’
+ Fyli 15t High School, 1118 m*

» 5 Buildings used by the Reglon,

7.000 m'
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= 6 Pilot Countries
* Training:
= 202 energy experts
= 86 % of trained experts saw potential in merging iBRoad2EPC and EPCs
= 91 % said they would offer an iBRoad2EPC to their clients
= Testing:
= 48 energy experts

» 37 building owners

research and innovation programme under grant agreement No 101033781

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

= 57 residential and non-residential buildings, covering a built area of almost 280,000 m?

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
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Indicative relevance
o recast EPBD

Energy Performance of Buildings Directive (EPBD)

Tailored roadmap for
the deep renovation of
a specific building

Compatible Ambitious
targets end goal

iBERoad?EPC

’ Art3
National building

renowvation plans

Art4
Methodology for

@lculating energy
perfarmance of
buildings {Annex [}

Art5
Minimum energy
performance
requirements

Artb

Calculation cost-

optimal levels

Art7
New buildings

Existing buildings

Art8 .
Integration

into value
g chain
Whole

building AP
stock exi . - “atrastructure for
MEPS / progressive Solar energy in Zerg-emission Technical building sustainable

_ rena?ratln n buildings buildings mobility
trajectories for res.

Integration
_._ : with EPCs &
S EPC database

Art 17 Art 19-2-

Financial incentives, One-stop shops Issue, display, databases

skills and market and requirements for
energy performance
certificates {EPC)

Art 28 Art 29
Review Information

Art 23-24

Key role of i
HWAC inspections and

professionals

Smart readiness Data exchange

<_
—

l Art 25-26 A

Independant control
systams: for
instruments (EPC, RF}
=

]

Independent experts
and certification

research and innovation programme under grant agreement No 101033781
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Our Physical Address
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Find us on Social Media
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Phone & Email

+30 210 2113333
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