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Context

ENERGY RETROFIT
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Circularity in Energy Retrofit processes?
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The BBSM Project: what / who?
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WP2: Urban M? (metabolism/mining)
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What? How? Why?

= Toachieve a better kwowledge By developping a bottom-up approach
of thg dep95|ts of materl?l A. UM > development in 3 steps:
contained in the Brussels’s 1. tvnolosies> existing deposit
Building stock / - tYpOlog g aep

. . 2. Energy retrofit scenarios (D / R, Reno)
To evaluate and anticipate the > IN / OUT flows & impacts

impact of the energy retrofit ) : )
. 5Y . ! 3. extrapolation to the region (in WP9-
processes on these deposits

and on the IN & OUT flows implications)

= To achieve a better knowledge B. Site monitoring (D /R, C, R):
of the practices of sorting and 1. inventories
waste management and the 2. waste management on site
possibilities of valorization 3. valorization opportunities

To reach a more efficient management of
materials consumed (materials) and rejected € STerE
(waste) by the activity of the Brussels's Anticipation
construction sector in a circular economy

approach > Urban Mining
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Methodology

lalle Material Balances + Environmental Impacts & + Material Recoverability
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@ Typological Analysis

Historical evolution Choice study case
Classification parameters by type "Typical building"
Representativeness

1918 - 1945-  1960-  1970-
-1914 © lo40 1950 -1969  -1979

~ 75 % du parc bati

// More detailed analysis by case Classification

study and no classification

\/ 1 parameters
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@ Typological Analysis
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Source: [CERAA, 2008; SPF Economie, 2015; STAT, 2015; OdB, 2015; B3Retrotool, 2015]
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(2 ) Existing Building Stock Analysis /@.

Building Type

OB3_Tréves - 1987

Office E. ................................................................................... .
Building

AB2 - <@
Etrimo AB3_Potiers

1936 : 1958

AB1_Mommaerts &

1931
Appartment

Building

-] MB1-1900 B2 -1921
 TFA 1496 m?  TFA xxx m?
B-3L-A-E 1/2B-2L-A-E

Houses

Source: Architecture et climat ©
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@ Existing Building Stock Analysis: case study /

1. Cimentage (1cm)
2. Briques en terre cuite —90% + mortier de
chaux -10% (32,5cm ou 42.5cm)
3. Ornementation en pierre
4. Enduit de chaux (1.5cm)
/;//// “ 1. Cimentage (1cm) .
/,/;;//5/ %i) 2 Briques en terre cuite —90% +
//5/{% Y mortier de chaux -10% (32.5cm)
//i /// G 3. Enduit de chaux (1.5cm)
3 / o
1. Tuiles en terre cuite (2cm)
® 2. Contrelatte (16x30mm) -16%
3. Lattage en bois résineux européen
@ (18x38mm) — 16%
\E‘ 3 4, Chevron en bois massif résineux
® européen (63x86mm) — 18%
5. Pannes en bois massif résineux

européen (73x225mm) — 8%

[k

| A

1. Etanchéité bitumeuse élastomere
(4mm)
6) P 2. Panneau de fibre de bois (2cm)
—3) 3. Voligeage en bois, résineux
— p européen (19x32) — 15%
\ 4. Poutre bois massif, résineux

européen (70x200) — 15%
Plague de carton platre (1.2cm)

Granito (4.5cm)
Dalle de béton (20cm)
Sable (10cm)

Source: Architecture et climat ©
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Existing Building Stock Analysis: case study

By pierre /
% par masse (kg) 5,1%
~

Materials L
Within a

bois

4,26% specific
It ¢ verre béton armé fl’action
platre et gypse 11,7%
1,74% M pierre

M terre cuite

plastique
0,02% ® ciment
Wverre
béton armé
sable

Units % par volume (m?%)

Echelle .
Analyse
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Existing Building Stock Analysis: case study

By Part % par masse (kg)
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Demolition degrees
Combination of %
demolition per layer

\N—
P,

New materials &
Implementation

L Mo " AN
- Minimum Demolition ~ By

D1
Influence

Partial Demolition —
OUT-flows D2

Maximum Demolition — ‘! »
[ m—

D3

=== (C1 « Classic »

AN
B ) f=== €2« Alternative »

mmmz C1 « Classic »

C1 « Classic »

=2 C2«Alternative »

§Inﬂuence

mmme (G2 « Alternative »

Different combinations according to: degrees of demolition <OUT> & choice of new materials >IN<
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3 ) Energy retrofit scenarios: wall scale

Maison Bourgeoise Type

Pitched Roof
> 6 scenarios

int. / ext.
/ Rear Facade
-~ Gl 2

Existing wall type

Demolitions: Rear Facade

Gable walls
> 6 scenarios

> 6 scenarios

. ) == |
Front Facade 1 Ei"k W'"d_°ws - | 2
: ! scenarios 1 4
> 4 scenarios 5! s 1 5
) Flat Roof 8 5 | ¢
Front Windows \i > 4 scenarios | :
> 4 scenarios "~ Annex Walls int. ext. int. == oxt.
\ .
> 4 scenarios
I B !
o - | 2
3 l‘ g
\ |
8 s ¢
! 8
9
G d FI int. ext. int. : ext. %
Woorden Floor Concrete Floor round rFloor £
> 6 scenarios > 4 scenarios >4 scenarios i =
1
2 g £
. ~ o o 3 4 3]
Resulting on ~ 54 energy retrofit scenarios A4 ; : <
. 5
(at the wall scale) | 7 <
. g
int. ‘ ext. int. l% ext. §
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@ Material Balance > building scale
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SCENARIOS

Pour les 3 scénarios global (X, Y et Z), faites un choix de rénovation pour chaque paroi (D1C1, D1C2,..) Le

| RESUL S Murs!Cloisans intérieurs

scénario X (m?)
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500
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0.0

SO0
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W composite
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w plastigue
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W ine e
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stodk final
a7
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0,00
000
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070
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50z
158
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stack final
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o
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Facade avant Oc | Facade avant 021 Facade avant O3
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| Balance > building scale

Pour les 3 scénarios global (X, ¥ et Z), faites un choix de rénovation pour chaque paroi (D1C1, D1C2,..) Le
soénario X socénario'y’ soénario £
Facade avant 0ici Facade avant Dz Facade avant O3
Facade arriégre OICT | = Facade arriégre 021 Facade arriégre 031
Mitoyens ! facade laterale | O1C1 Mitowens ! facade laterale | D2C1 Mitowens ! facade |laterals 1| D3C1
Fagade annexe Oct Fagade annexe Oz2c1 Fagade annexe O3c1
Menuiseries entérieures | 0101 Menuiseries entérieures | D2C1 Menuiseries entérieures O3 "
Taiture en pente Oct Taiture en pente Oz2c1 Taiture en pente O3c1 2 OO ’ ’ ' On Ma terlal flo WS
Taiture plate Oct Taiture plate Oz2c1 Taiture plate O3c1
Dalle de sal + fandations | 01C1 Dalle de sol + fandations | D2C1 Dalle de sol + fandations [D3C1
Planchers intérieurs Oct Planchers intérieurs Oz2c1 Planchers intérieurs O3c1 scénario Z - inertes (m?)
o Murs!Cloizons intériewrs | 01C1 Murs!Cloizons intérieurs | 02C1 Murs!Cloizons intérieurs D3c1 - -
e mpiere wap e wna mpiere
00 varre oo verre wan verre
 — S . - ':i;“:.:: " —
. able sabls sable
' s00 s10
s fnour
sk sl fota) fm o dasd s e T kil TLrauT il [ stadk fnal e cue 8 ack il fuxour o) fuxin st0ck el torre e
wpem [ ana o 31 wpem a 252 o 119 mpieme 2 431 f oo
varre 0 s siman 017 e e varre a 00 qiman 017 e il v o o9 wnan 017 e e
' naturel mindral aa ana o oo u raturel mindral aa aao o opo st el mindral ua o0 ) oo
s i as f ws e e w s s s el abie @ o was s dicoalcae
sravier an a0n o [ . sravier a0 o 000 - ravier ua oo f oo e
e e an 200 o oo e aue aso a ooo terre cue aa 000 a oo
aterrecuite w5 225 sammssts w750 aterreaite ar aarsascmr .5 e aite s = s CE
slles-alcaire an ) o oo sles- alcaire ano ] 000 silco-calcaire ] 000 a o
abamn o6 7410 228 ubamn 1051 1 suss 00t 0.3 mhdtan 1 1 mmEEn mm
Tre scénario X - platres et gypse (m?) Titre scénario Y - platres et gypse (m?) Tire scénario Z - platres et gypse (m?)
an a0 a0
s s s
0 et Eh) endait 0 endit
L4
25 '{ 25 4 25
= =)
Gypsum -
o e 10 mcarn e " —
0s us 05
abiac "
o e — e a0 — mbee
stackiniial [ S0k dnal ok sl R fuzh fuxin S0k dnal stodk ntal QU (tota) fuxin stodk bnal ©
as s as -
©
w scénario X - isolants (m?) Tiee scénario Y - isolants (m?) T scénario Z - isolants {m?) g
0.0 o 50 U
-
00 0 0 <)
synihitique synhitique )
e arganinue arganique et
200 0.0 an0 >
frar)
ey st anthitign 5
s emin o mindral . mindral g
H <
nsufaton - S
minéra v mindral <
100 o w0 QJ
Faturel mraturel oty rel (S}
arganique arganinue crganiqus s
o o oo S
sodintial  fuxourfom) e 20k dnah stodk inisl furaur frotsl fuxin stod il stadkintial flxaur fratal fluxin stod sl o
(%]
100 - 100 = 0 .

Union Européenne

Fonds Européen de Développement Régional

Europese Unie

Europees Fonds voor fegionall Ontwikkeling

REGION DE BRUXELLES-CAPITALE
BRUSSELS HOOFDSTEDELIJK GEWEST

La Région et l'Europe investissent dans votre avenir !

" Il UCLouvain

Het Gewest en Europa investeren in uw toekomst!




Material Balance > impacts

> Total Flows (in/out) > Outflows > Impact

9 143 1,880 247,338
50 196 26,272 184,967
59 339 28,152 459,305
280 431,153

Multiplicative 6 15
factor
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Conclusions

Change of practices
> Deconstruction
> Sorting at the source

> Design

o Awareness-raising and training of

actors in the sector (all of them)
o Change of labor costs / materials
o Adaptation of legislation
o Market maturity
o

guard, design offices ...)
o Pilot projects ...

New professions? (valuers, site Q

A potential for a better material
stocks and flows management: to
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Conclusions

The research work will continue in the future to deepen the
knowledge of the material deposit contained in buildings and energy
retrofit impacts on material flows through:

* Extension of the analysis methodology to other case studies
including other Brussel’s building types (offices and apartment

buildings built after 1945): development of specific intervention
scenarios, analysis of the material balance and impacts of the
interventions on material stocks and flows.

Extrapolation of results at the regional level (in an urban mining
perspective) based on the cadastral matrix.
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