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Context

Swiss building stock:
e 24% of Swiss CO2 emissions
e 1.8 million buildings, of which:

e 80% consume more than current normative
values

e 70% still heated with individual fossil fuel
boilers

e 80% constructed before the 21st century

Need of massive and efficient retrofit of the
existing building stock, with combined fuel-switch
from fossil fuel to renewable energy systems
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Fig. 1: Final (e) and useful {gsh) space heating demand of the Swiss building stock, along with nor-
mative (gsh.norm) and currently achieved (gsh.net) demand arfter retrofit [Schneider et al,, 2018].

SWEET Conference — 6 Sep 2023



Issues and challenges

ChaIIenges: Retrofit rate of multi-family buildings
. .
Cost / Beneflt (" Retrofit ) fraction by energy class improvement: (" Efficient | Mean
e Owner-Tenant dilemma Construction rate Tg:/Te (%) retrofit rate IM?TM.I-I;gS-l
Period e Ty >2 2 1 0 S ) Teas  Teis mey
e Administrative complexity Before 1919 | 1.7% 1.8% | 0.6% 5.3% 26.2% 58.2% 8.8% 09% | 01% 05% 45.9
. . 1919-1945 2.0% 2.0% 0.0% 4.6% 23.2% 62.4% 93% 0.5% 0.1% 0.6% 39.4
* Heritage protection 1946-1960 | 1.7% 2.0% | 54% 3.5% 27.3% 56.5% 7.3% 0.0% 0.2%  0.6% 48.9
i T 1961-1970 | 2.4% 2.6% | 8.1% 8.1% 29.1% 501% 4.2% 0.2% 0.4%  1.1% 911
e Lifecycle = Timing . ; ) ) . s14
1971-1980 | 1.3% 1.5% 3.3% 3.3% 31.3% 48.9% 12.6% 0.5% 01%  0.5% :
. . . ) o 9 34.5
° Ava||ab|||ty Of Skl”S 1981-1990 | 0.4% 0.6% 0.0% 2.5% 37.5% 37.5% 22.5% O0.0% 0.0% 0.2%

Total \1.7% 1.9% ) 3.9% 5.3% 27.8% 544% 8.2% 04% \ 02% 0.6% ) 67.9

e Constructive, architectural and user issues
Grandjean et al., 2021: https.//archive-ouverte.unige.ch/unige:156968

e Performance gap
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https://archive-ouverte.unige.ch/unige:156968

Renowave

Four domains:

* Information

e Technology

* Finance and Regulations

e Market and Business models

Inter- and transdisciplinary challenge
Need for multi-sectorial approach

g

P rOj e Ct te a m : Imple mentation Partners

= Construction sector
. . T = (T ting & Flanni
» 16 Research groups from various disciplines b
Aelministration
- Financial sector

e 46 Implementation partners representing different - Utiliies

- Owners & Tenants
stakeholders - Metworking & Labelling

Multisectorial

Massive
Decarbonization
of the Swiss
Building Stock

Pilet & Demonstration
Projects

RENO
»’ WAVE
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Research Partners

- Engineering

= Architectura

= Economy & Management
- Social Sciences

- Law

- Sustainable Development

< Transdisciplinary

Interdisciplinary
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Project structure

16 Sub-projects,

structured along 4 pillars

Duration: 2022 — 2025

Proof of concept on real conditions

ﬁ Feedback Loopl

ﬁ Feedback Loop '

Information, co-operation &
support

Technology and architecture

TT Feedback Loop l

ﬁ Feedback Loop l

1.1 Participative policy analysis

2.1 Design and technical
improvements of fuel-switch
concepts

Finance, regulation and law

Business strategies and
renovation clusters

3.1 Innovative financial
instruments for building retrofit

4.1 Sustainability transitions —
cross-sectoral and international

1.2 Local incentive programs

2.2 Refurbishment of fagade
systems with insulating bricks

3.2 Innovative business models
for fuel-switch in urban areas

4.2 Renovation clusters based
on "one-stop-shop"

1.3 Coaching and participative
tools

2.3 Prefabricated active fagade
kits

3.3 Supportive legal frameworks

1.4 Sustainability & resilience
assessment of solutions

4.3 Potential for new business
strategies

2.4 Decision support
instruments combining geo and
building data

3.4 Triage of value-preserving
and value-adding investments

4.4 Holistic renovation concepts

Feedback Loop t

Feedback Loop t

Feedback Loop t

Feedback Loop t

Dissemination and project management




Selected projects

Sensibilization and Information:
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CARACTERISTIQUES

Ca batiment st trés représentatif des immeubles genevois des annéss fin 1800, début
1200, 1 est situé au centre-ville de Genéve, en contiguité avec un immeuble de bge-
rments et un thédtra. Le rez-dechaussée accusille des surfaces commercialss, alors qus
le= cing &tages sort consacrés au logemant. Ls toiturs en pents asymétriqus abrite
encora deux niveaus da comblez, égalernent habités. Caractéristique des immsubles de

LE SCENARIO

Scénario 1: il intégre l'isalation pérphérique st la remplacernent des fenétres en fagade
ouest, le doublage des cadres de fenétres en fagade est et I'sjout d'un verre isclant
dauble, I'isclation sous dalle du rez-de<hauszée et anfin |'sssainissement complet ds la
toiture de la cour st le remplacernent des varriéres existantas pour permettre d'atteind ra
la valeurlimite. |l spporte un gain énergétiqus de 176.9 MJim?, soit 62%.

san époque, ca batimant présents deux facades d'aspect différent sur rue et sur cour:

* Workshops with building owners, municipalities, e i ot b G (itumar on s il Cons
authorities and experts

dépouillée [zeuls de= sncadrements en piere calcaire sculignent le contour das fenétres, 200 MMmian 1280000 CHE
paur la rests, la fagads st simplement crépisl.

La structure du bdtiment est simpls : les fagades ainsi qu'un massif portsur au cantre du
bétimant soutisnrent un planchar traditicnnal & solivags e bois. Datant du début du X0
sigcle, ce bitiment a déja subi de nombreuses interventions successives linstallations
sanitaires et cuisines, réaménagement des combles, toiture, chauffags, ete.) qui n'ont
pourtant pas porté préjudice & 'apparsnce globale da 'ouvrags.

— Lirits 514 28001
I Boscins da dhakur

i

* Factsheets of typical building retrofit

e Support and coaching tools for refurbishment
strategies

- I
e
D00
Scérario |

Existant Scérario |

Graphique das Besoins de chalsut oe Fatat Graphiqua des co0ts fhanclers du
tant et o scEnEn. SCENaMo rapartls par 4 kmants.
£ R I Farts des cotrs franciars

[0 Parts dus gains Snarpétiquss

iria badeosn dalere foadioat  foine figada
gananLy commenms PN
Graphique raprEsantant [ part des Codts 8t 185 IS Anergniquas fsrMAsITE dNtEVETion pour 8
scanao 1
CONCLUSION

Les caracténstiques architecturales et décoratives de la fagade sur rus peuvent étra
mainterues (e remplacement du verre simpla par un verre izolant double nimpligues
que |'épaizsiszemant des cadres ainsi que la perte des ovibrationse provogquéss par les
irrégularités des verras anciensl. La stratégie globale d'intarvention offre une continuité
d'apprachie avec ['architecture mémea de ca type d'immeubles bourgacks du XX et début
W0 sigele qui dférenciait netternent le traiternant des deux fagades sur rus et sur cour.
Dans ke cas présent, on note toutsfois une difficultd de mize en ceuvre des mesures
d'izalation du pignon sud, liéa & la géamétrie tourmeantée das raccords au thédtra voisin.
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Selected projects

Prefabricated facade kits:

e Serial refurbishment thanks to high degree of
prefabrication

e Reduced emissions on the construction site

 Modular design (ventilation, windows, heating,
solar energy)
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Selected projects

HP systems for existing multifamily
buildings:

Robust sizing, integration and control of large
HP systems (> 50 kW)

Factsheets on fuel-switch for the existing
building stock

Compact, scalable PCM storage units

Optimal / flexible strategies for combined
fuel-switch & envelope-retrofit

Pathways for CO, reduction of the Building stock
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Romano et al, 2020: https://archive-ouverte.unige.ch/unige:136512
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Switch to
renewable
energy

140


https://archive-ouverte.unige.ch/unige:136512
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Selected projects A(RENO
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Innovative financial instruments:

* New financing instrument for long-term energy
renovation loans

e Public-private partnership, involving financial
institutions, SMEs in the construction sector, and
the public sector

e Clarify regulatory design and show necessary legal
adjustments
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Selected projects

One-Stop-Shop renovation clusters:

e Customer centered service model, with single
customer interface and point of contact

e Support all-inclusive technological package
solutions that ensure energy efficiency and
decarbonisation
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Thank you for your attention

More information : www.renowave.ch
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