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Introduction

First incorporation of
nZEB concept

Recast EPBD
31/2010/EU
EED
2012/27/EU
ACTOIL S

TIMEPAZ

Next Generation funding program

EPBD 2021
focus on long-term

renovation plans (Article 2a)
Clean energy

for all Europeans it for 55’ package

reducing net emissions by at least
55% by 2030 compared to 1990
and for being the first climate

2015 MS intermediate

target for nZEB
European Green Deal

International treaty on meeting the 55 % GHG

strategies

Zero-emission
building stock
reduction in the
average PE used in RB
of at least 16 % by
2030
renovate the 16 %

New EED || worst-performing non-

residential buildings b

Climate change target by 2030 neutral continent by 2050 EU20231791 Lm_g/y
Amending EPBD New European Bauhaus Amending :
2018/844/EU aesthetical EPBD 2024 : :
to develop long-term . : :
building renovation sustainable ' :
g inclusive All new public |:
buildings ZEB

reduction of 80-95 % in
GHG emissions by 2050.

Amending EED
2018/2002 1.9 % annual

Renovation Wave Strategy

tackling energy-poverty and
worst performing buildings
provide financial support

reduction in FE of public and incentives
buildings
All new buildings are nZEB
Level(s)

Framework to improve
sustainability performance of buildings.
Simple entry point for applying
circular economy principles

All new public buildings nZEB
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All new buildings
are ZEB




Introduction - Concept clarification

Confusion among the sector between different concepts:

%) Energy 7Y  Methodologies for 1 Building
0. °  renovation rro classification
* Demand  Cost-optimal - nZEB
* Consume + Cost-effectiveness * ZEB
e CO2 « LC-Nzeb
emissions * Deep retrofit
 Deep renovation
- PEB
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Methodology

Literature review Las tendencias de la
literatura review muestran
diferentes csos de
incorporacion de estos
tres conceptos en la toma

Current building stock
de decisiones

evaluation according its
energy performance:

Optimisation of the renovation

strategies thorough:
More sustainable
construction demand

through:

« Demand - Envelope - Energy in operational

phase ! _ _
e Consume - Facilities ! . * More society commitment
! Como clave para reactivar
| i la rehabilitacion a nivel

masivo

- CO, Impacts in the whole

Lifecycle » Economical and Social

+ CO,emissions — energy
impact

source
-  Efficient use of resources

and les waste LCA-LCC-SLCA

___________________________________________

Reference: Architectural and Environmental Strategies Towards a Cost-Optimal Deep Energy Retrofit for Mediterranean Public High Schools. Authors: Eva Crespo, Cossima
Cornadd, Oriol Paris
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Case study and results

= Severity of climate =

o

WINTER ABCDE
SUMMER 1234

Buildings with higher potential for replicability

|. Ribera de Sid

AGRAMUNT
I. Narcis Xifra .

GIRONA

|. La Pobla de Segur
> POBLA

|. Alexandre Deulofeu &
FIGUERES

|. Montsacopa [
oLoT

LLEIDA’S INSTITUTES
GIRONA’'S INSTITUTES

1. Josep Vallverdu :
- BORGES S

|. Pere Borrell | m =k

PUIGCERDA
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Case study and results

FINAL W >
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>~ @ . N = ¥ W |px Y| =
c c S w w o - Zz < S 2| F
= = S 5 o < w [N U3 |2 N
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@ S 2 a = < w
= °c | = 5 O x o a)
o 0 Z o
1. Agramunt 1 1 1 1 3
2. Pobla de Segur 3 1 1 5 1 1 7
3. Lleida 0,5 2,5 3 1 1 5
4. Borges Blanques 0,5 0,5 1 1 2,5
5. Girona 0,5 0,5 1 1 2,5
6. Figueres 3 1 1 2,5 7,5 1 1 9,5
7. Olot 0 1 1 2
8. Puigcerda 0,5 0,5 1 1 2,5
3,5 2,5 2,5 8,5 1 1 10,5
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Case study and results - Hypothesis

CO, IMPACT OPERATIONAL PHASE

ENERGY DEMAND COMPARISION (kWh/mZy)

CO, IMPACTS OF THE WHOLE LIFE

TIMEPAZ
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e < > ' mom = ml m2 m3 m4 m7
3_ g E scenarios [stage Al1-5 + C1-C4]
o~ o~ (88
i i
BETICS 0 Solar protec B Reusing window
January  February  March April May June July August  Stember November December Flat roof XPS  m Gas boiler BFV 11kWp
mm0 -12,97 -9,90 -7,86 -4,22 -2,46 3,35 6,63 6,98 3,83 -12,98
Eml -8,71 -6,33 -4,56 -1,99 -1,04 3,84 6,80 7,08 4,24 -8,93 650
).
m2 -8,22 -5,89 -4,14 -1,70 1,13 4,14 7,12 7,40 4,52 -8,46 |
mm3 -8,71 -6,33 -4,56 -1,99 -1,04 2,99 5,68 5,99 3,46 -8,93 J_ " ¢00 1
o | & 5504
PASSIVE MEASURES HEATING COOLING T :_L 500 :
: baseline scenario 60,94 F | 21,39 .z 450
= . E|
<:t : mO + injected thermal insulation 37,4 D 23,2 o) = 400 |
Z | 5 3501
% :mO0 + SATE (N/W/E) 34,59 D 24,66 = b | o
< g | o 300 3
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Case study and results - Actions

SAMPLING METHODOLOGY TO RAISE A DEEP ENERGY RETROFIT IN MEDITERRANEAN SCHOOLS

TOOLKIT FOR STRATEGY TO RAISE A DEEP ENERGY RETROFIT WITH ENVIRONMENTAL CONSIDERATIONS
PRIORITIZATION THE
SCHOOL BUILDING —— —— o
| INSPECTION AND EVALUATION | | MODELING nZEB DEEP | | UNCOVERING the average I
OF BASELINE SCENARIO | I RETROFIT MEASURES l T 6 ERE T FEEEE |
SAMPLING METHODOLOGY L | L SCENARIOS PROPOSAL | |_Te o B TeesE -
/ RANKING OF BUILDING \ /ENERGY PERFORMANCE\ /ENERGY PERFORMANCE\ / ENERGY AND \
ASSESSMENT INFORMATION IMPROVEMENT ENVIRONMENTAL
*Energy demand *Visual data collection *Minimizing energy demand PERFORMANCE COST-
*Non renewable Final energy *Embodied carbon emissions *Promoting high energy OPTIMIZATION
. e Circularity opportunities. efficiency of facilities 2
CO, emissions y : *Energy (kWh/mZ2y), CO, €
*Energy awareness 'Ezz:gy lljimﬁtin and -eﬁc;?lngsloosfcler:newable *Payback Certification level
*Building deterioration level rgy, lighting ay (BEDEC and CYPE)
ventilation modelling (HULC, g :
«Constructive awareness Design Builder and Dialu) *Considering PAREER funding
9 *Environmental impact (EPD®
\ J System y DAPcons®, BEDEC)

TIMEPAX FINAL CONFERENCE | 4 October 2024



Demonstrative assessment of the multi-objective approach

Multi-objective approach
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Discussion and conclusion

/é 1. ldentifying and unifying the main “Initiatives like Zero Energy Renovation Kits are
guidelines, as well as established crucial for propelling the Renovation Wave. Thus,
concepts and their scope, into a single
framework is necessary

achieving decarbonization requires two

interconnected strategies: rigorous analysis of

g:}lo 2. Going beyond the operational phase passive strategies for zero operational emissions and
towards a whole life CyCIe- Enhanced adopting a circular economy to attain zero embodied
EPC as with more data is required. carbon emissions and waste, supported by unified
/D/['ll:l 3. A transition towards a more criteria and methodologies under a regulatory EU
sustainable Europe framework”’
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