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EPC RECAST : Innovative workflow and digital toolbox to support the implementation
of new generation of EPCs for residential buildings




The overall EPC RECAST process
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EPC RECAST in a nutshell “

Innovative process and digital toolbox to develop and validate
a new generation of EPCs for residential buildings

v To facilitate and improve working practices of EPC assessors = quality and reliability of EPCs

v To tailor renovation recommendations, highlight benefits for building owners - user-centric approach

Data collection Quality checks Renovation Non-energy benefits
roadmaps
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Developing a prototype of cloud system toolbox for EPC
assessors and a new generation of EPCs

Co-designing the EPC assessment process with owners and
assessors : interactive user-centered design approach

Improving renovation recommendations in EPCs with
renovation roadmaps and additional indicators

_CoIIecti.nF recommendations from public authorities and
industrial stakeholders : advisory board and mirror group

Project objectives
= Supporting the work of EPC assessors to improve reliability
of EPCs : data collection, quality checks, model calibration
STEP1

DATA COLLECTION
AND INSPECTION

e 1) /5y PROCESS
( A\ A
\ s /’ \.‘
STEP3 U [iyd LN\
EPC RECAST \_\ - '/ ) P
CERTIFICATION ~——— —_——0
RENOVATION ROADMAP — S
BUILDING PASSPORT
STEP 2
ENERGY
PERFORMANCE
ASSESSMENT

Workload for EPC assessor:
< half a day of on-site work,
off-site work < on-site work
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The EPC RECAST Steps

i STEP 1 - DATA COLLECTION AND INSPECTION PROCESS

STEP 1 — Data Collection and Inspection Process
TARGET : Duration £ 0.5 day, on-site

STEP 2 — Energy Performance Assessment STEP 2 - ENERGY PERFORMANCE ASSESSMENT

Activation of EPC RECAST seli-checking tests
and procedures (algorythms) to validate the
overall comsistency of e collected.

TARGET : Step 2 + Step 3 < 0.5 day, back at the office —

- @ robust energy performance calculation
(link with IS0 / CEN standards)

- Identify Issues with the dwelling present
state and connect with the end-users’
motivatiens, projects or concerns

EPC RECAST tool box: The dwelling energy performance Is assessed and
- Drovides the resulls [vaiue, comnarison, comparei to measured data. The certifier will repeat
ordered list of uncertain and impacting  and iterated this process o reduce the gape as much

STEP 3 — Certification & Renovation Roadmap s T T AT o & LENCVATI N ROADMAP

(renovatien roadmap]
Results presentation

TARGET : Step 2 + Step 3 < 0.5 day, back at the office vt T ettt ams bty s

- potential step of improvment of the building energy
trough a renovation roadman

=Feetl In the bullding passeport

— =
=

! -
oy M i
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e standard EPC evaluation process : data and layers

Input layer Evaluation layer Output layer
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The EPC RECAST evaluation process : step 1

!

Standard conditions
\_ (climate and use)

Real conditions

K (climate and use) /

Input layer

Evaluation layer

bimeo

EPC RECAST data collection

\

4 )

CSTB

EPC RECAST energy

\ performance assessment /

Calibration of dynamic energy

simulation model

Output layer

Energy
Efficiency

Standard EPC

2 Ya

EPC RECAST EPC

AN

N

Measured energy
consumption

VAN

J/
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The EPC RECAST evaluation process : step 2

P
E

=
R

Input layer Evaluation layer Output layer

Standard conditions

@ \_ (climate and use)

Next-generation
EPC

4 )

CSTB

Real conditions | EPCRECAST data collection EPC RECAST energy
(climate and use) \ performance assessment
| / ‘L& ___________________ A % Peroenceasesin A
Calibrated dynamic energy 4 )

simulation model

Measured energy

\ consumption /
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Integrated data and services : Common Data Environment

- INPUT POSTPROCESSING || EVALUATION DELIVERY
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Batir avec le numérique

Cloud-based platform:
files management
and web services
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Central data model and
complementary data files
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CSTB EPC Recast Service

O CSTB Sophia Antipolis
CSTB EPC management service

CSTB EPC Recast Roadmap Service
0 CSTB Sophia Antipolis

CSTB EPC management roadmap service
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STEP 1 — On-Site data collection
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Technologies for data collection

Main difficulties for real data collection about the dwelling:
* Often inaccurate evaluation of the building dimensions
* High variability of data collection practices and results

* High uncertainties in the assessment of the envelope thermal characteristics & energy systems

What are EPC RECAST’s major contributions?

New tools and technologies to facilitate and enrich the on-site data collection

Questionnaire for the EPC ASSESSOR
during the on-site visit
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On-site inspection of the building

The BIMEO technology for the digitization of the dwelling

* Augmented-reality technology based on Ipad + Lidar
sensor

e Fast geometrical scan to generate a reliable BIM-model 2D View

of the dwelling with precise dimensions o ee

oo

* Integrated questionnaires to facilitate observations of
the envelope and energy systems and centralize
information

®+

v’ Fast data collection
v" Automated connection with energy simulation
software

906
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On-site inspection of the building

The BIMEO technology for the digitization of the dwelling

Adding georeferenced photos to the building plan Annotation of photos

Retour Mode photo Q9
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Specific measurements : thermal characteristics of the envelope

Difficult assessments for EPC assessors :

* Lack of technical documentation dating back to construction or previous renovations
* Visual observations : insufficient to characterize wall materials and thermal bridges

* EPC assessors cannot take samples of wall materials

Default values in national EPC methods strongly decrease the simulated energy performance ‘

I

Reference values based on typical walls and materials .

Measuring the performance of the building envelope

— Additional measurements could be used to evaluate infiltration rates and
heat losses through walls to get heat transfer coefficients (« U values »)

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
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Sampled dwellings in
multifamily building

* Heat-flux meters + sensors to measure indoor and outdoor temperatures
* Analysis based on ISO 9869

* Duration of measurements : 7 days with low impact on househoulds

* Temperature difference between outside and inside > 10°C

* Use of a thermal camera to position heat-flux meters at the right place

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

Thermal Camera Scan Thermal Transmittance (U-value)

in EPC RECAST simulation tool

Installed Heat-Flux Meters and
remote measurements toolkit
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STEP 2 — Energy performance assessment
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From data collection to dynamic energy simulation
On-site Automated Common data Dynamic energy
data collection data conversion environment simulation
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R This project has received funding from the European Union’s Horizon 2020 research and innovation programme

under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
information contained in this document, which is merely representing the authors’ view.




Cl3 >
CAST b

EPC RECAST tool for dynamic energy simulation
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Mitigating the gap between calculated and measured energy

Two approaches have been developed and tested:

1. Calibration procedure

with metered data

Iterative process for asset rating — actual input data -
model definition — run simulation — comparison of results

1. ACTUAL MODEL INPUT DATA

Real weather
Occupancy and IG patterns
Operation conditions

I. MODEL DEFINITION

Building model
Weather file Standard/
Calibration parameters

|

|v COMPARISON OF RESULTS
Metered energy data

III RUN SIMULATION

Simulation outputs

V. VALIDATION

Calibration iterative process

MODEL CALIBRATED

Steps of proposed calibration procedure

Scenario 2
Energy bills + smart meter
(electricity)

Scenario 3
Energy bills + smart meter + gas/district
heating and other loT sensor inc indoor
temperature (future scenario)

The measured data availability.

2. Operational rating for heating and DHW

Normalisation of measured energy to standard conditions
Test on measured data in WP3 (SK pilot buildings),
Link to EN 15378-3:2017

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



CL3
CAST
d

Guided automated calibration of parameters
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Performance gap between calculated and
measured data

) Online toolbox with
* EPCenergy models are not reliable enough step-by-step process
—> conclusions are not valid

* Reliable predictions through simulations to
evaluate improvement measures and define best-
value renovation roadmap

KROQIAPI

Authentication

File
management

Download project
T files

D e s e | o
P start & upload IFC &Y EdtIFC X Calibrate

&

!"i

N
\g ))
-\
-
W\

Project ID
Parameters to calibrate

Calibration process

Main process

KROQI
authentication

Occupancy and
operation schedule

Execute EPCA T
Execute IFC-2-IDF g
Execute BEPS T

Export XML with

calibration results Calibrated parameters

Energy model generation

Create IDF Run BEPS calibration module

Parameter Value before Value after
Necessary to reduce the performance gap to e
. Calibration of main _ ' '
ensure reliable results : Windous Ualue 4 35
uncertain parameters Window solar control 0.5 065
Infiltration rate 0.5 06
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STEP 3 — Certification and Roadmap
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Renovation Roadmap : fast evaluation based on the EPC data

1. Import data

from the EPC
data model

2. Select your renovation works
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Applying EPC RECAST on pilot buildings
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Pilot activities

The EPC RECAST toolbox and process has been tested on more than
55 pilot sites : 3 multi-family buildings, 40 apartments and 12
single-family houses spread over the 6 participating countries

= By sucontracted EPC assessors and project partners (2022-2024)

= Next-generation EPCs are delivered at dwelling or building scale

= Long-term monitoring has been implemented in 50% of the pilot
dwellings (2021-2023)

Single house

with Apartmentin
independent multifamily
systems building with
independent
systems

Apartmentin
multifamily
building with
shared
systems
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Long Term Monitoring Standard EPC
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ANNEX 1

IT pilots’ analysks.
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i Clima: Bratislava Valido finoal: 17/09/2032
Prestazione energ
ATTUALE DOPO RIQUALIFICAZIONE
conesportazione da solo autoconsumo da soloautoconsumoda  con espartatione da
fonti rinnovabili fonti rinnovabili Energla primarla totale kWh/(m2.a} fonti rinnovabili Tonti rinnovabik
ZEB < 65
; ¢ E a
o >
192 192 Kwh/(m.a) & kwh/(m’.a) | 54 36

O T C—— 18
0 0 Produzione di energia rinnovabile kWh/(m2.a) | 16
o 0% Energia rinnovabile in % del consumo 67
Emissioni di Ct i
37.1 371 kgCO2/im*a)  ZEB(AO)= 10 '3 CO?,/(m“.a)i 34
371% 371% —_ —_— 34

Potenziale di riscaldamento globale in kg CO2e/m2 |
per lintero ciclo di vita (50 anni)

Numero di ore Punteggio (1-migliore, 4-peggiore) Punteggio Numero di ore
2935 28 Inverno g 2435
1'820 3 Estate 1'920
2'005 27 Primavera/Autunno 2'405
8760 2.8 Punteggio totale di comfort termico | 8760

G 30% SRI - Smart Readiness Indicator | B
Ledificio & In grado di reagire agli stimoll esterni edi
o adattare il consumo energetico ~

Energia distribuita kwh/(m".a) ATTUALE RIQUALIFICATO Energia utilizzata per servizio

Gas naturale 140 ATTUALE RIQUALIFICATO
Elettricita da rete 15 20 KWh/(m®.a)
Olio combistibile 127 18 * Riscaldamento
Calore ambientale 13 7 =ACS
Produzione di energia rinnovabile in-situ: Hluminazione ATTUALE
Solare fotovoltaico 0 16 kwh/(m’a) = Raffrescament
di cui Fautoconsumo 0 a = Ventilazione
FV esportata 0 12
Energia utilizzata (incluse rinnovabili) 155 24 «Wh/(m’a) | Costosnnusle 1097
detrenersia €/a 202

Energia finale (dalla rete) 155 200 «why(m".a)

13.0 1.7 Mwn/a (4 &
Costo annuale dell'energia ATTUALE RIQUALIFICATO ATTUALE RIQUALIFICATO
Gas naturale 00BEKNh 112 0 ¢/(m'a) [nvestmento 0 160 ¢/m’ BRIAECATD
Elettricita da rete 012 ExWh 18 24 ¢/(m'a) [Costigobal 390 232 €/m’
Olio combistibile 000 €xkWh 0.0 0 €/im’a)
Costo annuale dell'energia 130 24 ¢/(m’a) |superficie utile m2 = 84

This project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the grant agreement number 893118. The European Union is not liable for any use that may be made of the
information contained in this document, which is merely representing the authors’ view.
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Examples of pilot results (Italy)
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Energy use Long-Term KROQI Standard EPC Variation
Monitoring simulation primary energy between KROQI
primary energy primary energy [KWh/m?y] simulation and
[kWh/m?y] [kWh/m?y] Standard EPC

(Standard EPC
as baseline)

Total 427.06 396.17 344.64 +15%

Heating 393.15 310.28 316.86 -2%

Cooling - 55.38 1.16 -

DHW 33.91 27.20 26.62 +2%

Energy use Long-Term KROQI Standard EPC Variation
Monitoring simulation primary energy between KROQI
primary energy primary energy [KWh/m?y] simulation and
[KWh/m?y] [kWh/m?y] Standard EPC

(Standard EPC
as baseline)

Total 142.61 252.26 315.75 -20%

Heating 124.17 229.01 298.00 -23%

Cooling - - - -

DHW 18.44 19.74 17.75 +11%

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

v’ Integrated workflows to improve the daily work of EPC assessors are already feasible: XML
v a common data model of the building
v" a set of digital services and measurement protocols

e Iy
v Reporting tools from the EPBD can be made interoperable and delivered jointly: — - =g
v improved EPCs, simplified Renovation Roadmaps, automated simulation reports o=

v" based on a common data model of the building

v Detailed hourly simulations can be made accessible to assessors : j
v without requesting the evaluation of more parameters e
v" through data conversion algorithms [E]

v" Innovative digital tools can already facilitate on-site visits and data collection

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