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THREE-DIMENSIONAL DESIGN
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THREE-DIMENSIONAL MANUFACTURING %

= =9 !
1 %w:@
= - \ B W

MOULDING CNC MACHINING 3D PRINTING EXTRUSION

10



PROBLEM STATEMENT




PROBLEM STATEMENT

N 4

MATERIAL EXTRACTION ENERGY
AND PRODUCTION CONSUMPTION

WASTE

12



MATERIAL EXTRACTION




ENERGY CONSUMPTION




CARBON EMISSIONS

39%




WASTE

25%




MATERIALS USE INCREASE BETWEEN 2011 AND 2060

METALS

FOSSIL FUELS

BIOMASS

NON-METALLIC
MINERALS

79 Gt
>
2011

@@
EEEAE

SOO®(

8 Gt

14 Gt

20 Gt

37 Gt

167 Gt
>
2060

DOOO®®
GEE®E

&

POO® &
POO® ©E

EOE® —®

P&

POOO® O @
POOO® @

20 Gt

24 Gt

37 Gt

86 Gt

17



RESOURCES QUALITATIVE IMPACTS

x ( )

NON-RENEWABLE LIMITED LIFETIME

BIO-DIVERSITY LOSS

18



FROM LINEAR...

DEMOLITION

USE

PRODUCTION ERECTION

EXTRACTION

19



...10 CIRCULAR ECONOMY

RUPTURE

PRODUCTION ERECTION

EXTRACTION

20

REPAIR/
REPLACEMENT



MINIMIZATION EXTRACTION AND EMISSIONS WITH CE

ATERIALS

EMISSIONS

i

_ﬂ EXTRACTION

~
I‘ PRODUCTION

y -
— N
( vo—urgy

MINIMIZE

2]



OBJECTIVE




AIM AND OBJECTIVE %
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RESEARCH QUESTION

HOW CAN EXTERNAL THREE-DIMENSIONAL CLADDING BE REALIZED
USING CIRCULAR STRATEGIES, BIO-BASED MATERIALS AND
MANUFACTURED WITH MOULDING?
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DESIGN QUESTION

HOW CAN THE EXTERNAL THREE-DIMENSIONAL CLADDING BE
PARAMETRICALLY DESIGNED TO MINIMIZE THE NUMBER OF
MODULAR MOULDS WHILE ALLOWING FLEXIBILITY IN DIVERSE
FACADE CONFIGURATIONS?
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CIRCULAR DESIGN STRATEGIES %

"HOW DOES CIRCULARITY AFFECTS THE FINAL PRODUCT REALIZATION?”
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BIO-BASED MATERIALS
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BIO-BASED MATERIALS
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BIO-BASED MATERIALS

NON-WOOD

BIOPLASTICS

BIOCOMPOSITES

MATRIX
REINFORCEMENT

30



BIO-BASED MATERIALS
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BIO-BASED MATERIALS %
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BIO-BASED MATERIALS %

MATERIALS LIST

“WHAT ARE THE AVAILABLE BIO-BASED MATERIALS THAT CAN BE USED FOR
EXTERNAL CLADDING?”

NABASCO 50s NABASCO 80s NABASCO 100s
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BIO-BASED MATERIALS

NABASCO 80s

- BIOCOMPOSITE (natural fibers, resin and filler)

- BULK MOUNDING COMPOUND

« [TWITHSTANDS DIFFICULT GEOMETRIES

- DIFFERENT COLORS AVAILABILITY

Onpsp

34



BIO-BASED MATERIALS %
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BIO-BASED MATERIALS
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BIO-BASED MATERIALS
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BIO-BASED MATERIALS

HOT PRESS PROCESS

Onpsp

38



BIO-BASED MATERIALS
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BIO-BASED MATERIALS
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BIO-BASED MATERIALS
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BIO-BASED MATERIALS

i

BROKEN PAN

NABASCO 80s

SHREDDING
PROCESS

SHREDDED PANEL

/

FILLERFORANEW
PANEL

42



BIO-BASED MATERIALS
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BIO-BASED MATERIALS
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CONCEPTUAL DESIGN
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DESIGN PROCESS
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DESIGN PROCESS
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DESIGN PROCESS
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DESIGN PROCESS
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DESIGN PROCESS

52



DESIGN PROCESS
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DESIGN PROCESS

FOCAL POINT THREE-DIMENSIONALITY
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DESIGN PROCESS
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DESIGN PROCESS
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DESIGN CONFIGURATIONS
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DESIGN CONFIGURATIONS
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DESIGN CONFIGURATIONS

3D EDGES

2D EDGES

59



DESIGN CONFIGURATIONS
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DESIGN CONFIGURATIONS
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DESIGN CONFIGURATIONS
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DESIGN CONFIGURATIONS
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DESIGN DEVELOPMENT
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ONE-PANEL CONFIGURATION
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ONE-PANEL CONFIGURATION
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ONE-PANEL CONFIGURATION
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ONE-PANEL CONFIGURATION

FACADE CONFIGURATION
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ONE-PANEL CONFIGURATION

FACADE 3D CONFIGURATION
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ALL-PANEL CONFIGURATION 1
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ALL-PANEL CONFIGURATION 1
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ALL-PANEL CONFIGURATION 1
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ALL-PANEL CONFIGURATION 1
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ALL-PANEL CONFIGURATION 1

FACADE 3D CONFIGURATION
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ALL-PANEL CONFIGURATION 2
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ALL-PANEL CONFIGURATION 2
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ALL-PANEL CONFIGURATION 2
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ALL-PANEL CONFIGURATION 2
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ALL-PANEL CONFIGURATION 2

FACADE 3D CONFIGURATION
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FINAL DESIGN




SIX-PANEL CONFIGURATION
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DESIGN DIMENSIONS
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ASSEMBLY 7
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ASSEMBLY
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20



ONE-PANEL CONFIGURATION
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ALL-PANEL CONFIGURATION 1
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ALL-PANEL CONFIGURATION 2
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PROTOTYPING
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MOULD PROTOTYPE
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MOULD PROTOTYPE MODELING
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MOULD PROTOTYPE MODELING
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MOULD PROTOTYPE PROGRAMMING
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MOULD PROTOTYPE PROGRAMMING %
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MOULD PROTOTYPE PROGRAMMING %
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MOULD PROTOTYPE MACHINING
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MOULD PROTOTYPE MACHINING
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MOULD PROTOTYPE
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PANEL PROTOTYPE
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PANEL PROTOTYPE
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PANEL PROTOTYPE
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PANEL PROTOTYPE
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PANEL PROTOTYPE
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PANEL PROTOTYPE
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PANEL PROTOTYPE
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CONCLUSIONS




FOUR DOMAINS OF CIRCULARITY
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MATERIALS COMPARISON m
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MATERIALS COMPARISON
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MATERIALS COMPARISON
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MATERIALS COMPARISON m

END OF LIFE

RECYCLE RECYCLE RECYCLE

RECYCLE REPURPOSE REPURPOSE

118



4
MANUFACTURING COMPARISON 1‘
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MANUFACTURING COMPARISON
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USUAL MANUFACTURING COMPARISON




USUAL MANUFACTURING COMPARISON
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FURTHER EXPLORATIONS
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