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O metabolismo da economia

Passo | : Fluxos conhecidos (branco)

Recolher dados relativos a fluxos conhecidos e
adiciona-lo aos quadros, desagregando os fluxos por
sector e material

Passo Il : Fluxos desconhecidos (cinzento)

Calcular os fluxos materiais que satisfazem o balanco de

massa no sector e por materiais.
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Os materiais e o desenvolvimento economico

~ Extraccio doméstica + importacdes

J

Produtividade dos recursos

PIB
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Quais sao os materiais que alimentam a economia
portuguesa?

14 EEX
. . ~ 7y 0 0 i3 FF2
- Minerais ndo metalicos: 49% - 71% " i
. © 10 A
:13% - 21% S I
Biomassa: 13% 0 - sprfiute
7 - 4 lo- o/ 1 o/ @ —— MM5
Combustiveis fosseis: 10% - 15% —— MMe
. . T . 00 0 g 65 NM1
Minerais metalicos: 8% - 15% g M2
= 49 —o— NM3
[a)]
—e— NM4
’ E el e T —— NM5
— s ' : BM1
0 T T T BM2
o o o 3 a o —e— BM3
S S 9 S 2 =
Year
Material group Description Material group Description
FF1 Low ash fuels NM1 Stone (including sand)
FF2 High ash fuels NM2 Cement and limestone
MM1 Iron and steel alloying metals NM3 Clay
MM?2 Light metals NM4 Precious non-metallic minerals
Other (fibers, salt, inorganic parts
MM3 Non-ferrous heavy metals NM5 .
of animals)
MM4 Special metals BM1 Agricultural biomass
MM5 Nuclear fuels BM2 Animal biomass (including feed)

< MM6 Precious metals BM3 Wood
w Tl_lEScé\IOI go o1 Non-specified



O metabolismo socioeconomico Portugués (2017)
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O metabolismo socioeconomico Portugués (2017)

CONSTRUC

TECNICO
LISBOA Fluxos monetarios [€/capita] Fluxos massicos [t/capita]



O metabolismo socioeconomico Portugués (2017)

CONSTRUC

Fluxos massicos [t/capita]

TECNICO
LISBOA Fluxos monetarios [€/capita]



O metabolismo socioeconomico Portugués (2017)

CONSTRUC

Fluxos massicos [t/capita]

TECNICO
LISBOA Fluxos monetarios [€/capita]



O metabolismo socioeconomico Portugués (2017)

CONSTRUC

Fluxos massicos [t/capita]

TECNICO
LISBOA Fluxos monetarios [€/capita]



O metabolismo socioeconomico Portugués (2017)

TR

— O =z
L =

x & 2
&2

CONSTRUC

Fluxos massicos [t/capita]

TECNICO
LISBOA Fluxos monetarios [€/capita]

10



O metabolismo socioeconomico Portugués (2017)
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(2017)
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Analise por sector econ
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Analise por sector econ
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Analise por sector econ
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Produtividade dos recursos
- Alta para os servigos
- Baixa para a construcao
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Materiais por setor (2017)

Total material input per sector

12

10

AGRICUL
MININGFF
MININGMM
MININGNM
FOOD
TEXTILES
WOOD
PAPER
PETROLPROD
CHEM&PHARM
PLASTICS
OTHNM
METALSBASIC
METALPROD
MACHINERY
ELECTRONICS
ELEC.EQUIP
VEHICLES
TRANSPOTH
MANUFOTH
UTILITIES
CONSTRUC
SERVICES

FF1
. FF2

w
=
<
=

o1

17



Ciéncia para a EC — o setor dos edificios

' cﬁ‘éremduds ==

30% da globais de CO2
apenas 20%-30% - estao relacionadas
dos residuos de com materiais e

construcao e = &Y p_rcidutos de
demolicao sao - construgao de
‘recuperados fabrico =

extracao global
de recursos
naturais
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Economia Circular

- Uma perspetiva de ciclo de vida
A necessidade de quantificar o
nivel de circularidade,

Quanto é potencialmente
reciclavel/reutilizavel? (0-1)

CIRCULARITY
INDICATORS

iEjYCLINGI

e,
Ceu?

TECNICO
LISBOA



Principais barreiras a economia circular

Desafios para avaliar
economia circular na 3R Assistant for
remodelacao de edificios  Refurbishment Design

- Falta de informacao sobre edificios
existentes

Falta de metodologia comum e

praticas padrao, sob um ciclo de vida

Edificios como sistemas fixos e -
fechados
Dificuldades na incorporagao de \

dados e feedback de designers e
praticantes

Metodologia para projeto de
remodelacao sustentavel

b Vs
ECONOMIA CIRCULAR |
w TECNICO BIM
LISBOA BIvl 20



Metodologia baseada em arquétipos

MAIN USE CONSTRUCTION PERIOD SIZE-CLASS ROOF TYPE NEIGHBORING STRUCTURE EXTERIOR FINISH
Sowce INE INE INE INE INE INE INE
Yo 2om a0m 20m 201 2011 201 201
R_Rosidential R1_Bafore 1919 SF_Single Family FL_Flat 1_Isolated RC_Reinforced Concrate CE_Cement
NR_Non residential R2_1920-1945 MF_Mutti Family SL_Sloped C_Continuos CS5_Masonry Wih Slab 0_Others
R3_1946-1960 NS_Masonry Without Siab
R4_1961-1990
RS_1991-2005
R6_2006-2011
R7_2012-2020
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Construction Period _Typology
Before 1919 Sngle skin, hick sone

masonry

290 (\TE 50, Table 1)

1919.1945

19461960

Single skin, hick stone
or clay brick masonry

2.90 (TE 50, Table 0.1)

Double skin, with extenor
masonry stone wall,
imteror hollaw brick
masonry wal and
avaniaally with cavey

120 (1TE 50, Table W4)

Light couble skin. with

0.96 (TE 50, Table N4)

1.10 (TE 50, Table N4)

1991-2011/2012-2020

Light doubdle skin, with
hollow brick

wals (hamal insulation
i walk cavity)

0.47 (ITE 50, Table N6)

0.50 (\TE 50, Table N5)

with ETICS

0.59 (\TE 50, Table N.2)

0.59 ('TE 50, Toble N2)

0179 (Araijo, 2018)
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Indicadores de circularidade

Building

Circularity

Product

Circularity
Indicator

Material

Circularity
. 1
Indicator PCl; = MCIj =311 Fi;

MCl;=max (0,1 - L LFI;)
Jj

LFI; s the Linear Flow Index for product McI;  is the Material Circularity

J Indicator
LFI; = w 1
J ~ Tom, —Xi1 Fij is the Disassembly Index
X; is the product Utility ¢

v —f(rIr Nl N\

Circularity
Indicator BCI = % YS_1LKSCI

SCI = Mlszfs:l M;PCI;

Mg = 2;;1 M; is the total mass of all

components belonging to the layer s thg:l LK, is the sum of all
e

is the total number of components
s P LKs weights for each layer

belonging to the layer s

M; is the mass of the element |

PCl; is the Product Circularity

[N |-
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Circularity assessment in buildings | novo plugin
(building layer)

REcHG-a-p-8l2-A0AlG-0% 055G+ Autodesk Revit 2022.1 - 20221003 R2_MF_SL.C - 3D View: 30} G L s (@ _ 5 X

IO Architecture  Structure  Steel  Precast Systems Insert Annotate Analyze Massing &Site  Collaborate  View Manage  Add-Ins  Quantification lssues  BIM ility Tools ~ Speckle

N @ &) Object Styles g Project Parameters ¥ Transfer Project Standards P Structural Settings = %’ @ Location ] g@ §§§ E‘W ) Save | [ IDs of : % @1? '
. = 5 %
Modify| Materials 00 snaps 2 Soate pacmet e [ Ui Unied B MEp Settings - Additional_| (- Coordinates = | 2 B Pi i Create Explore’ | Manage Decal Starting,| Phases WY Seisc= by Macro.Macro | ‘Dynamo: Dynar
% Project Information @@ Global Parameters B3 Project Units {5 Panel Schedule Templates = Settings ~ @@ Position ~  Options Main Model ~ Study Outcomes Links Types View 5 Edit (g Warnings Manager Security P
Select ~ Settings Project Location Design Options Generative Design ~ ManageProject  Phasing  Selection Inquiry Macros  Visual Programming
Properties X @ 30} X 54
@ 3D View -

3D View: (30} + 3 EditType
Graphics A i

View Scale Custom

Scale Value 1: % ¢

Detail Level Fine

Parts Visibility Show Original

Visibility/Graphics Overrides Edit..

Graphic Display Options Edit..

Discipline Coordination

Show Hidden Lines By Discipline Dynamo Player

Default Analysis Display Style  None

Show Grids Edit..

Sun Path G G
Extents A Filt

Crop View 0

Crop Region Visible 0O 1_AssignLayer
Annotation Crop 0 = /' Run completed
Far Clip Active ®

Far Clip Offect 304800.0 mm 2_MeasureCircularity
Scope Box None =5/,

Section Box (@)
Camera 2 3_VisualizeResults
Rendering Settings Edit... @ B/ ready

Locked Orientation

Projection Mode Orthographic

Eye Elevation 172672 mm

Target Elevation -84295.1 mm

Camera Position Adjusting
Identity Data A

View Template <None>

View Name (30} -

Dependency Independent

Title on Sheet
Phasing A

Phase Filter Show Complete

Phase 01 - Existing

Properties help Apply 1:06 B XOBRBBY 0 BEGITE =
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. ) ] 9 45 5% [h M O o
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Avaliacao da circularidade nos edificios | novo plugin
camada de construcao

TECNICO
LISBOA

REcHG -G-~-Bla2-A0Ale-0%huE-+ Autodesk Revit 2022.1 - 20221003 R2_MF_SL_C - 3D View: (30} 30N joanabfeman... = 57| (D~ _ 5 X
[ Architecture  Structure  Steel  Precast Systems Insert Annotate Analyze Massing &Site  Collaborate  View Manage  Add-ins  Quantification lssues  BIM ility Tools ~ Speckle  Modify @~
I @ %) Object Styles [T Project Parameters U3 Transfer Project Standards | Pg) Structural Settings ~ % €9 Location §§§ §§§ ﬁk E‘W "[—[‘ e f r % @1? '
s B Shared Paramet Purge Unused - . - i Sy ) Select by ID - -
Modify| Materials 00 snaps 2 Share paemeres T Broe s £B MEp settings Additional _ L. Coordinates - [0 Create Explore Manage Decal Starting Phases B seiec- by Macro  Macro  Dynamo
(% Project Information & Global Parameters B Project Units {28 Panel Schedule Templates = Settings ~ (@ Position ~  Options Main Model ~ Study Outcomes Links Types View dit Az Warnings Manager Security
Select ~ Settings Project Location Design Options Generative Design  ManageProject  Phasing  Selection Inquiry Macros Visual Programming
Properties X 2 3D} X £
@ 3D View -
3D View: {30} « 3 EditType
Graphics 2
View Scale Custom
Scale Value 1: %
Detail Level Fine
Parts Visibility Show Original 3
Visibility/Graphics Overrides Edit... @
Graphic Display Options Edit...
Discipline Coordination ~
Show Hidden Lines By Discipline B
Default Analysis Display Style None namo Player -
Show Grids Edt.. -
Sun Path c ®
Extents A <
CopView. ... (0] 2_MeasureCircularity
Crop Region Visible (8] =P
Annotation Crop (@] =
Far Clip Active ® |
Far Clip Offset 304800.0 mm v Include the foundations?
Scope Box None [ B
Section Box (=] True
Camera 2
Rendering Settings Edit... ~  Excelreport file name
Locked Orientation - [circ20220008 |
Projection Mode Orthographic | L
Eye Elevation 18888.2 mm | s Excelreport directory path
Target Elevation -84247.0 mm ! o
Camera Position Adjusting ‘ 3
dentity Data A s\joana\OneDrive\Ambiente de Trabalho
View Template <None> .
Voitbrn 30} product Circularity Indicator score
Dependency Independent
Title on Sheet
Phasing A
Phase Filter Show Complete
Phase 01 - Existing
Broperties help Apply 1:96 B XGBRBEE D o 3 &S -
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. 0 ] 9 45 5% [h M O P

> D
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Exemplo de resultados

el 202218221008 RN 5.C-30 Vi 501

e x@on  x

v BN GORAGD ¢ GG -

Comozs |

Bd

Average 5C

Average PQ

Average disassembly potertial
Highest disassembly potential (top 3)
Lowest disassembly potertial (top 3)
Origin materal: virgin material
Originmaterial: recycled
Originmaterial: reused

Origin material: bio-based

EoL strategy: recycle
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EoLstrategy: reuse

EoL unrecoverable waste

BCI
SCl
PCl
Dl
Dimax

Dlvin
v

Fr

| os0-075 0.75-1.00

0,87
0,22
0,26
1,71
4,3.8,3.8

04,04,0.4
96%

7%
0%
34%
27%

36%
32%

08
06
04

0.2

26/09/2022
Original material

WYirginm aterial () Recycled (FR)

B Reused (FU)

Meiological (FS)

25%

0%
5%

Disassembly indicators

Circular EcoBIM

End of life strategy

Forrecycling (CR) MForreuse (CU) MLinear waste (W0)

37%

P sk Sk ® s
4 Doy 00, &"W'hdo”:?m”"% &m;%hg e ey Ty,

Product Circularity Indicators

] ncwfn& Shin Rog,

- . . i ’
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Conclusoes

= A produtividade dos recursos € da maior importancia para o desenvolvimento

sustentavel.

= E fundamental considerar toda a cadeia de valor em cada setor de atividade.

A Economia Circular contribui para promover a produtividade dos recursos.
A Economia Circular requer uma transformacao que leva tempo, dados,

ferramentas de apoio, regulamentos adequados € visao holistica.
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