- transformation trajectory of the exlstmg buﬂdmg.__:_..;__-"
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BUILDINGS AND QUARTER
FOR BETTER CO-LIVING

Programming for the horizon of 2023
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5 Fields of Strategic Action

16 projects

For the Research of CSTB

Buildings and Quarters for

better co-living

Buildings and towns facing

to the climate change

Renovation and reliability of

construction

Circular economy and
resources for building

Performant construction
products and systems

>

Inclusive urban analysis

> Quality of interior environments: measuring and modemization

> Quality of interior environments: data and indexes

= Sanitary security of buildings

v

v

v

v

v

v

v

v

v

VoW

Buildings and Pandemic

Mitigation of the climate change

Adaptation to the climate change

Knowledge of the park

Insite evaluation of performances

Multi-criteria rehabilitation
Knowledge of the field

aslansuel) eubig

Circular economy: Secondary raw materials = Conception Eco

Durability of performances
Management of waters

Evaluation multi-critéres des produits & montée en compétence essais

Technology research

WORLD
WITHOUT -
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Al
Exploitation of buildings — direct Products of construction and equipment

Emissions connected to the energy Extracti N
- : . ; ) raction, manufacturing, transport,
Emissions of fluoric gas  consumption when combustion occurs in the implementation, rencvaiion wgste I:;Q ement

building
Residential Tertiary New construction Renovation
DPE Terliary decree Recognized in

the RE 2020

Across the French territory Imported emissions
T TS

I&




Carbon footprint - Field of building
B / Emissions detailed par segment

le futur en construction

The rest of the
world

40%

New construction

Emissions related to Products of
construction and equipment

The inches we need are

&
. 3 & L%
everywhere around us. They're in & ¢ Ve,
d\‘) .\0\'} .\CFI
every break of the game, every « v@‘s%%g\?
\)

minute, every second.

PELLAN M; LOUERAT M; HABERT G. A holistic perspective on the French building and construction GHG footprint, SB22

/
Source : calculé avec Exiobase v3.8.1, Base ADEME (facteur d'émissions), SDES (bilan énergétique) !

Carbon threshold RE 2020

le futur en construction

RE 2020: MI: Ic energy (over 50 years) 160
RE 2020: LC: Ic energy (over 50years) 560
RE 2020: MI: IC .y, o¢vetion 640

RE 2020: LC: IC 740

construction

Evolutions of IC Construction thresholds)

O
530

—0—

Carbon dynamic Impact
(kgCO2/m2 over 50 years)

2022 2025 2028 2031
Years of threshold raising
——M —e—LC



Potential climate warming

POLSTER — Contribution to the study of C ROUX Consequential ACV AMAILHAC Urban ACV

environmental impact of buildings by ACV (1995) (2016) (2019)
LE TENO - Development of a support model of G HERFRAY ACV Quattier  E HOXHA Life, Uncertainties {';u'“:gf's“' DynamicACY
evaluation and improvemeant of envirenmental (2011) (2015) A BRANCHET Biodiversi D. ALMEDIA
quality of construction products (1996) LASVAUX ACV simplified M FOUQUET Convergence ACV & . c odiversity  Gonsequential ACV
\,/ ACV building (2010) Thermal stuc‘l'as (2015) (2020) ‘.f’ Qm‘?
L '\J L 1

/

5 g - >
5 D Urb#hPrint

O p — House of /E-T’:‘.,‘.‘\ ggﬁEeErvabries ,
O 14 FDES inies ELODIE quaity (@’ aRstas

0 v v v Y o v v <
+
” T | g [ RE2020

1934 2000 2002 2004 2006 2008 2010 2012 2014 2016

NF X 30 300 XP P 01-010 NFPO1-010 NFENISO14040 XP P 01-020-3

ACV - definition, (2001} (2002) (2006) Building standard e

deontology and (2009)
- methodology >> ‘ ‘
S (1966) —
5 CEN/TC350 <<Contribution of EN 15804 Products DE - Rules ==t
B construction works to DD=>> for the category of construction R—
i roducts>> (2012 =
E A A p (2012)
# ISO 14040 <<ACV-principles ISO 21931-1:2010 EN EN 15978

and frame>> (1997) <<Methodologic frame for

evaluation of environmental
performance of works — Part 1:
Buildings

Statistical analysis

Study across 33 RSEES, 44 buildings, 88 zones
Indicator 1 (scale: lof)

300
'
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?
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s 1% 5. ,s.be 1,8 gigd S & B8 Q. £ofe
Y R LS | FR L P I
oW GHEED Fome I N LA
: @ _Eﬁ‘-’g”‘ /10



GES emissions from buildings / order of

CSTB

FORMATIONS

magnitude

ORDER OF MAGNITUDE FOR NEW BUILDINGS:

Building

ACV

Distribution of emissions among components

Over 50 years
1-1.5 tCO, eq./m? 1200
Source: : o 1000
Feedbacks of I u:
experience E+ ; 4\ % o 715
I ‘: % o 4% E——
LA ~ 8 %0 sx 220
50 to 75% of emissions, %
due to components S 400
o)
= 200
0

Hm Sequestration and stockage on the plot:
.1 tree par 1m2 constructed and exploited

[hypothesis: absorption by 1 tree of 25kgeq.CO, per year]

1142
oy mnl
mRefrigerant liquids (lot 14)

373

762 Technical lots (lots 8 to 13)

1%
26% WSecondary work (lots 5to 7)

27% #Big work (lot 2 to 4)

30%
BVRD (lot 1)

£ 277

8%

-
" g Offees

59

Collective
housing

8%

Individual
houses

Sources : Selmi, W. (2016). Evaluation des services écosystémiques rendus par les arbres urbains. Efude de l'effet des arbres sur l'environnement urbain.

Résuiltats de I'application du modéle i-Tree Eco a la ville de Strasbourg.

le futur en construction

Use of 3 existing designed projects and realized projects, to remain connected to the operational
reality.

1 office building 2 buildings for collective housing

Carbon gain realized by the projects according to four

Cost/carbon focus equation

/1

)

'/ Low carbon prescribers

n i

IFPEB

At low additional cost, the
following was prioritized:

scenarios T Reuse and frugality
B ® Lots interiors
+10% Woodworks and blindin
(Office) i (Collective housing) g
g 3% T43% 33% 3% Coirx
§ 30% € o With a higher budget: the
5% ¢ €479 - o F ; .
N Egy e P - following were realized:
T 20% i +3%
E 15% 145 i £
£ ‘ % + Structural variants and
é‘ - 6 facade
5%
° o
y Team 1 Team 2 Team 3
?::;""’"a' Data optimization Same budget Budget+10% ™ Nimited budget

* Cases 2 and 3: ACV realized for study: Data optimization was realized in this way at the
calculation of initial state

/12



CSTB / Over the building

le futur en construction

1%t realized phase (Charolals Rotonde) D
2" phase to be realized D

Town hall of twelfth ward

LP/INFOGRAPHIE. SOURCE : ROGER STIRK HARBOUR

Label BBCA quarter (User perimeters BBCA EVALUATION

How much can my project reduce the footprint of dwellers of my quarter? What are the other sectors of impact which | can affect Calculation of indicators BBCA
in order to improve my quarter, even if qualitatively? Quarter

Dwellers footprint: Carbon impact of the way of living of an average dweller of the quarter, in
terms of TCO2eq/dweller/year, through statistic approach.

Performance of the quarter againstthe

Average carbon footprint of a dweller of the quarter low carbon national trajectory (annual)

Potential climate waming (kg eq CO2/year)

2028
Total carbon footprint of a dweller of the quarter

Food c Average carbon footprint of a dwellerof

Products from food industry B S the quarter
85 t.CO2elyear
Annual average carbon footprint of @
referential dweller
91 tCO2alyear

Consumption pmpe!iy

Ragular a local maobility Long distance maobility ‘ ‘

Products from agnculture and ‘
hunting




Quarter Energy Carbon and Urban Footprint Method

building site phases even if detailed data are not available, thanks to
numerous data.

_cu_’ Can be used for the phases before the conception up to the

RE 2020 Adapted to new project, renovation or mixed.
. ACV calculating principles of RE2020 and/or label E+C- are take into

consideration.
Automatic feedback of geometries and characteristics of buildings existing from
s BDNB.

ACV powerful calculating models at the pace of the

chronical time based on dynamic simulation engine and data base of the
IRIS scale for the evaluation of ACV environmental impacts:

- Of buildings
- Of outside spaces
QUARTIER - Of systems and network
(DB ofmoniny
. CARBONE On the following constructors: energy, products of construction and equipment,
B ‘? waters, waste, building site, mobility.

[iri

ef'l"ica@f]"@e

Diagram of Shapley

What are leverages (available in Urban footprint) that still | could use to improve more my project? EVALUATION OF THE POTENTIAL
ldentification of used/not used leverages

é E q A l I Aide for the decision
HH [ ] ' Sensibility analysis for evaluation of efforts realized by the basic quarter and room for

-Ilﬂﬂ | possible progress. The most performant leverages are also evidenced in order fo take
action towards possible <<better quarter>>.
Basic quarter
. / C02 emission (milions of kg CO2
y 4 eq/year)
q 4,47 o
Already mobilized actions

EHEH &
|]]] ® Actions to be mobilized
Referential quarter

C/ . o
anﬁﬁ

Optimal quarter

Referential Emergy ~ Construdtion . . Construction  Waste E .
Calculated by a tool which can identify the quarter materials % T paterals ey Farons (:E;"n::rl

combination of action leverages that are still
available to attain the optimal in terms of carbon

e1"ﬁca@1"1‘we



Emissions detailed par segment

le futur en construction

Z = 153MtC0,e The existing park

Direct emissions connected to
the exploitation

(MtCO2e) o ) o
a\gas & 060.;}5 (5\% o (O « & & &
¥ & B ®
‘ﬂ

PELLAN M; LOUERAT M; HABERT G. A holistic perspective on the French building and construction GHG footprint, SB22

!
Source : calculé avec Exiobase v3.8.1, Base ADEME (facteur d'émissions), SDES (bilan énergétique) K
B aatte Bmeighe @ comsorTations Eriueie CIime @ s o 0s gaz § effel de
e tiiies oo W an E LN -
| FARaenT dionalee Faible drission de GES
: A A
Reminder of French park - —
le futur en construction | [mim ]
| 1514290 D m
- ]
, e ww
Consumption kWh.m-.year- CEE—  CE—
COTE—
A I
120 000km/year i e——— Farte dnssion de GES
elec: 70 to 100 g¥kWh
yaAm Gaz: 220 g¥kWh
1975
350 i
1871 1914 |
300 |
|
|
: 1981
_______
| 1990
200 |
} 2000
| ] 4000km/year
I
! 1 F\- AR
100 - | - SO __o_
One year renovation>> | . .
global & | 00 m2
50 200000 housing par year ! I?'
| 11
| IR
0 | L >
2 6 10 21 24 27 30 32 Millions of housings



Materials of walls

fle de France ¢ ¢
A e T

B Concrete and agglo.

Milestone

)b, Fichier Foncier 2

Heating energy

fle de France

Ay
-y

&

. -._'Z:',_:' ._ \ -
) e TLAEA
Paris, porte d'Orléans

-

Wood Fueloii M Heating network
Electricity Bl Gas




i

method

S-DP (

= e
{,:t" . il

@ DPE energy class A 4
B DPE energy class B

DPE energy class C

DPE energy class D

DPE energy class E
= DPE energy class F
@ DPE enemgy class G
B DPE without energy class
B DPE non-available

BASE DE DONNEES NATIOMALE DES BATIMENTS
(=11}

= DPE

B DPE energy class A
W DPE energy class B
DPE energy class C
DPE energy class D
DPE energy class E

¥ DPE energy class F ‘
B DPE energy class G 2
B Data non-avaiable ’ £
IJ 3 ol - < ~ S BASE DE DONNEES NATIOMALE DES BATIMENTS

CSTB



Electricity consumptlon par habitable m?2 | Sales price

W 500 Evresim®
B 1000 Eurosim®
B 1500 Euroaim®
| ™ 2000 Eurnsim®
W 2500 Eurosim®
1 ® 3000 Euroam®
W 3500 Eurosim®
4000 Eurosim®
4500 Eroaim®
5000 Eurosim®
5500 Eurosim®
6000 Eurgaim®
8500 Eurosim™
} 7000 Ewrosm®
T500 Euroaim®
&000 Ewros/m®
8500 Eurosm®
000 Euiroaim®
W 8500 Euros/m®
B 10000 Eurcs/m®
W 10500 Euroaim*
W 11000 Euros/m®
W 11500 Eurosim®
W 12000 Eurosim®
W 12500 Ewrnsim®

BASE DE DONNEES NAT 'm-’q E DES BATIMENTS

CO2 deposit of the global
Performance renovation of the park*
3% I % 23 12 % 9%
wansrs [ 50 Mt CO;
2% T 24 % 5% 14 %
vaeanowsies [ .
2% 20 % 5 % 3% 2%
naromiess N P
{private) ; _
Housings occupied by g — -
Rt 1 DN -
2% 26 % n Nn% 8%
oomernovsngs [N N .
I% n ™% 6%

Socatrousings [N el .-

* Estimation hﬂlmawu of global renovation

L . B . C D N E N F N G 1g change...). E method based on
the DPE method decree 202). Perimeter:5 regulatory posts:
Sources | BONE 2022-)Lb, Fichiers Fontisrs 2002 8B0TORO 2022, ADEME DPE 2012 warming, EC S, ventilation, cooling, lightning.

BONB

BASE DE DONMNEES Nt- OMALE DES BATIMENTS



CO, deposit of the global renovation
of the park*

Housings

.20%

CO, deposit

Mt.,CO;

50 %

Year of construction

BUNB

L= ]

Urban heat islands

Strasbourg

Montpellier

Bordeaux

o




CST8 Overheat indicator of buildings

le futur en construction

Overheat indicator of building — ISB DH T BRI : Annecy

Données: BDNB v0.7 2024-10.a | Fond de carte: OpcnﬁtfectMap. CARTO

CSTB ﬁ\r?t?ggcla the conform in scenarios that could be

Box plot by Solution and by Types of Scenarios (Period: June — August)

50.0 4

450

35.0

SET (°C)

30

25.6 f=====

222 +=-m-

Paris_CNRM Nimes_CNRM , Paris_CFDL Nimes_CFDL
Scenario -
Solution
W Referertial case W P improve T revwer W Vnat_degrads B pac A W PAC
B No_PM B Vst improve N Well_clim I Vnat_degrade+Cap B PAC AifWaker WaterfWater

CRNM-=Least hot model, GFDL=Hottest model PrOjeCt ICARE



Components of works

il

Accelerate realization and access to the
environmental data for a clear choice at the
various steps of the project

Create conditions to secure and, therefore,
accelerate the appeal to the low carbon
components

Decarbonization of industrial processes —
Generalize actions of industrials in favor of
decarbonization

Accelerate the use of low carbon weight
components having a performance meeting with
the demand

Rely on local resources and solutions

Optimize durability, reuse and recycling of
construction components

Develop functionality economy

Renovation

1. Reinforce the efficiency requirement of the renovation
2. Massif the global renovation

3. Raise objectives of the renovation

4. Measure the performance

25 leverages,

120 measures

of building sector

New construction

9w p

Optimize m?

Enlarge the field of application of RE2020
Green the building and the plot

Encourage the elevation

Develop frugal architecture to win on
resources and consumption

Rethink of construction system to optimize the
material quality

OF decal

Use of buildings

1. Develop a culture of building exploitation
and use which is sober and low carbon
2. Develop technical condition which is

operational for exploitation of sober and
low carbon buildings

3. Consume energy otherwise (better and at
the good timing) in the exploitation phase

4. Facilitate the parceled densification and the

multi-usage in an existing building

bonization

Transverse levers

1. Secure an optimum between deconstruction
and renovation
2, Improve and complete the means proposed

by financial actors to massif the building
decarbonization in every and all scales

3. Favorize installation and utilization of very
effective systems of renewable energy and
recuperation in the building

4, Manufacturing in a workshop of construction
bricks at a low level of carbon emission

https://www.planbatimentdurable.developpement-durable.gouv.fr/la-feuille-de-route-decarbonation-du-cycle-de-vie-a1673.html

Carbon footprint of the sector

le futur en construction

Objective 2030 and 2050

U
2019 153 miteq co,iyear

Building exploitation — direct

83 Mt

2030

96 Mt eq CO,lyear

Scope 182

-39%

Construction products and equipment

50 Mt

Scop

e 3
-35%

| S ——

2050 1 6 Mt eq CO,/year

| —

Scope 182
-94%

Scope 3

-80%

/30



Thank you for your attention!!

Year of cor__lstruction Roof material

-

s

Tiles
Slates
Zinc Aluminum

Concrete
Year of construction




