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VISION FOR THE SWISS BUILDING STOCK

REDUCTION By 2050, the final energy consumption (heat and
electricity) of the Swiss building stock is 65 TWh instead of 90 TWh. In
the overall consideration of a building, not only the operating energy
should be reduced, but also the gray energy and the gray
emissions.

OPTIMIZATION By 2050, the energy performance of every
building in Switzerland is known. By 2030, energy operation
optimization is mandatory for all buildings.

SUBSTITUTION By 2050, there will be no more heating oil,
natural gas or electricity for direct consumption for heating. The
majority of buildings will be renovated for energy efficiency.
Petroleum and natural gas heating systems as well as stationary
electric resistance heating systems have been replaced by renewable
energy sources.
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CHALLENGES AND RISKS
CONSTRUCTION AND BUILDING PHYSICS e
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CHALLENGES AND RISKS
HERITAGE AND BUILDING CULTURE
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CHALLENGES AND RISKS
A GLOBAL APPROACH

22/08/2023
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Which realistic interventions
and methodology can help
increase the renovation rate of
buildings, while guaranteeing
quality and sustainability?

Which building design
typologies exist and which
renovation scenarios are
suitable?
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eREN_Building models for multi-family buildings in Western Switzerland

1931 | MopEeL 04

1980 |IMoDEL 12

1981/ MoDEL 13
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BUILDING TYPOLOGY

APARTMENT BUILDING_PRE-WAR PERIOD

22/08/2023

IFE
Ty

Dach
bewohntes Mansardgeschoss, Mans-
arddach mit Biberschwanzeindeckung

Gelander

schmiedeeisernes Gelander

Sonnenschutz
Holzfensterladen

Balkon
Betonplatte auf Tragkonsolen aus
Naturstain

Fenstereinfassung

Naturstein

Geschossdecke
Holzbalkendecke

Fenster
Holzrahmen, Kastenfenster mit
Einfachverglasung

Aussenwand

verputztes Bruchsteinmauerwerk,
50-60 cm, die Mauerstérke verringert
sich in den oberen Geschossen

Sockel
Mauerwerk, Natursteinverkleidung

Ausschnitt der Ostfassade
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BUILDING TYPOLOGY
APARTMENT BUILDING_PRE-WAR PERIOD

22/08/2023

500 MJ/m?an
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2'000'000 CHF

facades
1'600°000
1'000°000
fagades
dalle rez
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fenétres
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BUILDING TYPOLOGY

APARTMENT BUILDING_POST-WAR PERIOD

22/08/2023

Dach

flachgeneigtes Walmdach mit Ziegel-
eindeckung und Dachiiberstand
Oberste Geschossdecke
Hourdisdecke

Fenstereinfassung
Kunststein

Geschossdecke

Hourdisdecke

Fenster
Holzzahmen, Doppelverglasung

Sonnenschutz
Rollstoren mit innenliegendem
Storenkasten

Aussenwand

Ziegelmauerwark verputzt mit Luft-
schicht und innerer Vorsatzschale {ca.
30 cm dick)

Aussenbereich

Loggia, leicht auskragend, Betonplat-
te auf Aussenwanden aufliegend,
verputzte Mauerwerksbristung

Decke iiber Kriechkeller
Hourdisdecke
Ausschnitt der Sudostfassade

Renowave Consortium meeting
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HEAT BALANCES

COMPARISON OF RENOVATION SCENARIOS » WAVE

400 MJ/m?a
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FALLSTUDIE 0T FaLLSTUDIEOZ  FALLSTUDIE O3  FALLSTUDIE 04 FALLSTUDIE 09 FALLSTUDIE 10 (Bestand)

1901 191 1939 1960 1970 1972 1980 1988 @ Heizwirmebedarf Q
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APPROCHE GLOBALE POUR L;ENVELOPPE DU BATIMENT
RENOVATION ENERGETIQUE
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TypoRENO-VD, RenoBAT-FR

ARCH/Tg « Regulations and labels, which until now have focused
N BAU/Q/ /\(//9 mainly on new buildings, need to take better account of
%@\(} {&1 L Z/\% | the specific features and limitations of existing buildings
< 44\% renovation.
&
Y ;
: I - « Renovations must be considered as a sustainable
ENERGETISCHE L = = optimization process that includes embodied and
= . |SANIERUNG SN operational emissions and the time-frame of interventions.
Z ~N <
g
% {,? ‘ * The global eREN approach is completed by an
305/ O’f'/\ o | & environmental assessment, an evaluation of the technical
/8}/% /04/ | W\m%@%\v installations and the obsolescence of the construction

elements.
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STRATEGIES DE RENCHATION POLR LE PATRIMOINE VALDOIS
RESTAURATION ENERGETIQUE

22/08/2023

HERITAGE BUILDINGS
ENERGY-EFFICIENCY RESTORATION OF HERITAGE BUILDINGS

The energy-efficiency restoration typology project brings together the heritage and energy
departments in a shared vision of good practices to reconcile divergent interests and
improve the quality of projects.
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ROADMAP

STEPWISE RENOVATION MEASURES e

nombreux sléments decoretifs sur rue

Optimization of heated and unheated spaces,
optimization of technical installations

spphquéa coté cour

Insulation of slabs and walls against unheated
spaces in communal areas

Insulation of the external envelope

Dues tules sokires couvrant ke pan da
1oilure c618 cour

Replacement of fossil heating
Measures inside the flats

Densification measures (in blue)

Les wiles photovoltagues
sntagrant dans e site historque

Lus Ernemontanons at ls pocts
d'entrée en bols sont présenses

Renowave Consortium meeting
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 selomatigu rougo, fos wdm,
mentave de s vionsation des combiss. En oran
themigue

valoppi Kolds dans le sednaro. En tow, '914p0 suppio:
uon des pannesuy photowtaiguen. £n rase, l'envelaope

STRATEGIE DE RENQVATION - ENVELOPPE

1 - DALLE COMBLES: Sur le plancher en beis des combles, une isolation en cuate de cellulose
est insufflée entre les tirants de i charpente existante.

2 - MURS REZ NON-CHAUSSEE: Le= murs inténeurs contre les espacss non chauffés sont

is0iés avec des panneaux en silicate de calclum de BO mm ouverts 3 la diffusion de vapeur

3 - PLAFOND CAVE: Le plafond des caves estisolé par dessous avec la laine ds bois qui permet
d'intégrer les installations technigues au plafond.

4/5 - CREPIS EXTERIEURS RUE ET COUR: L= crépi existant coté rue est remplace par un crépi
isolant minéral. Il permet de conserver une lecture des embrasures existantes et d'égaliser les
différentes épeisseurs. Les embrasures et éléments décoratifs sont protégés avec une peinture
minérale. La fagade cour sans ormementations est isolée par |'extérieur avec des panneaux miné-
raux en silicate de calcium et les embrasures sont reconstruites.

6 - FENETRES ET EMBRASURES: Les fenétres en PVC double vitrage sont remplacées par des
fenétres en bois avec triples vitrages. Des griles hygroréglables sont intégrées dans les cadres
Pour réduire les ponts thermiques et améliorer I'étanchéité a I'aw, des nattes de chanvre sont
posées dans les embrasures.

7 - SOL REZ: Afin de présarver la hauteur st les cadres des portes existantes, la dalle du rez-de-
chaussée sur vide sanitaire est isolée uniquement avec une fine couche de liége ou un isolant
plus performant

8 - ISOLATION INTERIEURE: Sur |a fagade rue, une isolation intérieure en pannealx de silicate
de calcium de 60 mm ouverts 4 la diffusion de vapeur compléte I'intervention sur les murs inté-
rieurs, mais nécessite des travaux conséquents dans les appartements. Une fine couche d'iso-
lation de ‘aine de chanvre permet d'aténuer le pont thermique au niveau das tétes de poutres
en bois

9 - VALORISATION DES COMBLES: Un aménagement des combles est envisageable et per
met d'exploiter |6 volume intéressant sous la charpente isclée.

14



BUILDING ENVELOPE
STREET FACADE- COURTYARD FACADE

{v{v‘yl/i

Insulating render on the street facade improves the The courtyard fagade is insulated with high-performance
performance of the walls and preserves the natural perimeter insulation.
stone embrasures.

22/08/2023 Renowave Consortium meeting 15



TECHNICAL INSTALLATIONS

HEATING

Fossil heating replaced by a type of renewable heat production

depending on the location.

VENTILATION
Implementation of a ventilation concept.

ELECTRICITY

Reducing electricity consumption and use of solar energy.

22/08/2023

Renowave Consortium meeting
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PRODUCTION DE CHALEUR
Productions de chaleur renouvelables
en fonction des possibilités du lieu.
Chauffage a distance (renouv.)
PAC air-eau
@ PAC sol-eau
® Chaudieére a bois
® Chaudiére a pellets
Solaire thermique

16
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SOLAR ENERGY

Possible location

Type of product

22/08/2023 Renowave Consortium meeting 17



A Toiture (VALORISATION)

COUPE SUR RUE COUPE SUR COUR U rénove: 0,15 Wim?K
Couverture en tiskes plates/ Tuiles
photavoltaiques
Lattage 36mm

. Contre-antage BO mm
L6 do sous-couverture ouvert & la
diffusion

Saus-couverture rigide, fibre de bais
A =0.04 Wim¥K, 60+60 mm
|sclation lsine de bais entre chevions
A = 0.036 WimK, 140 mm
Frainvapeur 3 dffusion varstie
Lattage tachniqua

Lames tois ranées crétéas

DETAILS AND MATERIALS
LOW CARBON MATERIALS

Isolation sur combles

U existant: 0,83 W/im'K

U rénové: 017 Wim’K
-Plancher bols massit 22mm
Isciation ouate de celluloss
-avec lsmbourdes croisses
A = 0,038 WimK, 220 mm
Frain-vapeor

—L
1

Attic slab insulation

-Plancher bois 27 mm
-Poutraison en bois
-Laths bois-plitre
-Enduit de finition

Murs de fagade Rue
U existant: 0.98W/m*K
U rénové : 0.38 Win'K.
.Crdpx mandral A s chaux 10 mm
,Crépi isolant minéral,
A = .06 Wim K, 30 men

Insulation of walls against unheated areas

Cellar ceiling insulation

Magornerie an maellons 650 mm
lsoiation de silicate de caleum

A = 0,042 W/mK, €0 mm

Lissage st crépi minéral 10 mm

Murs de fagade Cour

U existant: 2,11 Wim’K

U rénové ; 0.35 WirvK.

-Enduit minéral int. 10 mm
Magonnerie an malasse 600 mm

-|sctation de silicate de caltium,
A = 0.042W/mK, 100 mm
Lissage et crépi minéral 10 mm

Plancher sur Rez-de-chaussée
U existant: 0.83 Wim'K
U rénové: 0,22 Wim'K
- Parquet bois 20 mm
Lattage 20 mm
-Chaille entre solivage
Laths bois platre et oncut 30 mm
Frainvapaur a difusion varable
.lsotation thermique fibres de bois,
A = 0,036 WimK, 2 x 83 mm
-Enduit minéral de finition 10 mm

Exterior wall insulation on courtyard side

2
3
4
5 - Insulating plaster on the street side
5' - Renewable district heating

6 - Changing windows

7 - Ground floor insulation

Plancher Rez-de-chaussée

U existant 1.41 WimK

U rénové: 0,62 Wim'K
.Rewstarment parqust bois 20 mm
|sviation en likge.

8 - Interior insulation

A = 0,04 WimK, 30 mm
.Chape ament et carrelage
-Dalle & hourdis T.C. 180 mm

9 - Densification of attic space

Fendtres ot embrasures

Uw: 2.9 Wim™/ g existant: 0.78
Uw: 1.0 WimK/ g rénovi: 0.67
Fenétras triplas vitrages

Ug: 0.6 WimdK

Cadres bois U 14 Wim'K
réglettes hygroréglables
Embrasires bos

laine de chanvre 20 mm

werification de physigue du batiment ast sxgée (tablead 7 chap. 4121

22/08/2023 Renowave Consortium meeting 18



STEPWISE INTERVENTIONS

Heat requirement and green house gas emissions

BESOINS DE CHALEUR EMISSIONS A EFFETS DE SERRE
Qh selon SIA 380/1:2016 [kWh/m?Za] GES [kgCO2-éqg/(m?a)] selon SIA 2040
Qh,li transfo 150% 2016 [kKWh/M?] ==emm== = ccc=== Valeur indic. SIA 2040 construction @ + exploitation @
160 80

140 70

120

60

100 //\\ 50
80 _ 40
60 -7-}.,7&-- '--------------------'__Q_I'\‘_H_I"Qit_e_ 30
40 = 20
20 .= e 10
0 il 0
1 2 3 4 5 5/ 6 7 8 9
e %) N © s s + x ) N
ss & 8¢ 2 23 S& Es ¢ & sS5 5¢8
S = S S S 3 Ix S S n 5 L & 3 o=
I G £ w3 O O Q= Q o 3 3 &2 = 0
S = e S = 2 3 2 s 8 9! S G o €
o 2% s = = .0 ] Q@ = 52 85
1 I f§ =5 8% °© 5 & £ 53
= © 3B > ™
= IS i o © S o= i D
T < Q % O x T o
Q % © >'c

* Inall case studies, it is possible to achieve the carbon targets with reasonable measures at the
envelope level (label D), while changing the heat production to a renewable energy source.

*  When is the best moment to change the heating system?

22/08/2023 Renowave Consortium meeting 19



ROADMAP FOR SUSTAINABLE RENOVATION

Roadmap illustrating necessary works and investments as well as the impacts of stepwise
interventions, showing technically and economically viable renovation measures ensuring the overall
achievement of the climate targets.
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OBSOLESCENCE AND LIFE CYCLE
RenoBAT-FR_GLOBAL APPROACH
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ENERGY BALANCE AND ECO-BALANCE
STEPWISE MEASURES
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ROADMAP
GLOBAL APPROACH

Renovations are only valid if they consider the lifetime of the elements, they preserve the existing
qualities and create new ones. Renovations must, therefore, be considered as an optimization
process in a sustainability perspective that includes embodied and operational emissions and
time frame of interventions.

While renovation strategies are not always relevant from a carbon perspective, other needs must be
considered for their implementation like comfort, aesthetics, building physics, health aspects, potential
of densification (thermal bridges, condensation, mould), as well as other obsolescences (safety aspect,
fire and noise protection, harmful substances, etc.).

The type sheets are a support tool for planners and departments concerned. However, to
guarantee sustainable renovations, it is necessary to actively encourage and finance global studies by
qualified professionals as a basis for authorizations and subsidies.

An individual roadmap gives the owner a viable idea on the necessary works and investments.
Stepwise interventions enable the renovations to be technically and economically feasible while
ensuring the achievement of the overall climate targets.
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TRANSFORM “

Transform Institute R E N 0
B U I L D I N G TY PO LO GY Heritage, Construction and Users ' WAVE

RENOVATION ENERGETIQUE

APPROCHE GLOBALE POUR LENVELOPPE DU BATIMENT

RESTAURATION ENERGETIQUE

1‘1 ]

i

22/08/2023 Renowave Consortium meeting 25



