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Achieving circularity by application of reverse

logistics strategies for curtain walls & window
facade constructions
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RESEARCH QUESTION

How can the construction industry be ready to implement
a reverse logistics for facade products and what factors
need to align for a smooth transition?




DESIGN QUESTION

How can the CITG window-wall facade panel proposed
be improved to accommodate a reverse logistics
process?
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CIRCULARITY

Building systems
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CIRCULARITY

Building systems
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REVERSE LOGISTICS
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ASSESSMENTS

HOW TO ASSESS CIRCULARITY?
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I Ms with mature legislation
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“**LEGISLATION

MATURITY IN CDW LEGISLATION (DELOITTE 2017)
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RL FRAMEWORK
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RL FRAMEWORK
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RL FRAMEWORK
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RL FRAMEWORK
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RL FRAMEWORK
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RL FRAMEWORK

EXAMPLE: DECONSTRUCTION
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RL FRAMEWORK
EXAMPLE: DECONSTRUCTION
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DfRL (Design for Reverse Logistics)
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NEW FACADE: DETAILS
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NEW FACADE: DETAILS
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MATERIAL FLOW OF PRODUCT
(COMMON PRACTICE)
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FRAMEWORK APPLICATION

COMMON PRACTICE:

INTENDED PRACTICE:

RECYCLE

REMANUFACTURING
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GRAPHICAL FRAMEWORK APPLICATION
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GRAPHICAL FRAMEWORK APPLICATION
EXAMPLE: DECONSTRUCTION

OLD BUILDING “NEW” FACADE
(45 YEARS OLD- 15 YEARS TO GO)

(0 YEARS OLD- 30 YEARS TO GO)
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1970’s 2020 203 2050
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GRAPHICAL FRAMEWORK APPLICATION

EXAMPLE: DECONSTRUCTION
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GRAPHICAL FRAMEWORK APPLICATION

EXAMPLE: DECONSTRUCTION
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GRAPHICAL FRAMEWORK APPLICATION

EXAMPLE: DECONSTRUCTION
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GRAPHICAL FRAMEWORK APPLICATION
EXAMPLE: DECONSTRUCTION
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GRAPHICAL FRAMEWORK APPLICATION

EXAMPLE: DECONSTRUCTION
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GRAPHICAL FRAMEWORK APPLICATION
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GRAPHICAL FRAMEWORK APPLICATION

MFA

RECYCLING SCENARIO e e e S L S

~ CITG FACADE PANEL Aok g P

FROM (DECONSTRUCTION POINT):

Stevinweg 1, 2628 CNIDelft R
~ .TO (NEW USE/POINT) /i
GiDelel dmaaf 8 FE20 B ErSClatE: g s e e R

: ,DISTANCEﬁTRAVELED:
T -1,@48 KM

From Norway

S TOEND

/ e »‘7 : // TR o 2 LU AR o 5 1 Material extraction
PR . s T S D N e SR R ; 2 Material manufacturing
N ST e PRy : : 3 System manufacturing ’
\ L e R e g e DA S gl ¢ /v @/ End-product manufacturing g
& ; e P SO DG RaE S o e Y i B, Bl @;_“; e e g 5 Installation :
e > : T i gt e e 7 Maintenance
BFUSSGIS%russel N s, o) R R ¥ e gy 8 Deconstruction | Collection
o : S NS A e A R R 49 Sorting/salvage yard
10 Recycling 11 Billets
% Next use

,,\,6_' 3

Forward logistics
Reverse logistics



GRAPHICAL FRAMEWORK APPLICATION

MFA

REMANUFACTURE SCENARIO

CITG FACADE PANEL

FROM (DECONSTRUCTION POINT):
Stevinweg 1, 2628 CNIDelft

. TO (NEW USE/POINT)

Grfdn Vel dmaaf 8 7522 NM Ensched

: ,DISTANCEﬁTRAVELED:
T 2A0M

From Norway

T Y i, G e R R S e g BV e e g SR .A 33609 Bielefeld,
T3 | ; e, R N e T o R T TN R e Germany

&= FGEND

{ AR jv Lact e o\ T e o iy "»' 1 Material extraction
P . g e T B R RS X 3 ; 2 Material manufacturing
5 A e [k 3 System manufacturing
T S S ” i Ay 4 End-product manufacturing  §
¢ | SRt TR e L R A e 7.8 BARE e St e , 5 Installation :
f‘y A A i _M(\ e “, » ; # v 4 * / \ ,y" b g o »1 ;' “ 3 \ ' < 7 { % o ‘v- 5 _4 Use
S y ‘ Bl e o b ey FA 7 Maintenance
Brussels?xBrussel eSS D ARG SR R0 S, 8 Deconstruction | Collection
TE L S C e s + Sy 9 Inspection & sorting
10 Remanufacturing
Next use

,,\,6_' 3

Forward logistics
Reverse logistics



- N - DESTINED TO:
‘FORMAT: FaCtSheet ' J\ Facade and system providers, designers, eng'\neers,‘

FACTSHEET

PRODUCT DESCRIPTION MCI & CIRCULARITY INDEXES

Facade panel for the CiTG building

Window wall construction

Facade provider: Alkondor Hengelo MCI: 0.38
System provider: Shuco

Location: Stevinweg 1, 2628 CN Delft

GRAPHICAL ASSESSMENT: HIGHLIGHTS

*Consult the Descriptive Assessment

COMMENTS

- Panel dimension too big
for logistics

- Al. covers screwed to
interfaces

* Transportation/
coordination as main
barrier

DFRL CRITERIA: HIGHLIGHTS

P — COMMENTS

- Panel dimension too
specific

- Wet connection in frame
unions

]

-Non-adjustable mullions
& transoms

GEOGRAPHICAL ASSESSMENT
LEGEND

Bremen

7531’),; fe Bremen 1 Material extraction
2 Material manufacturing
DISTANCE TRAVELED: 3 System manufacturing
 Amsterdam A 4 End-product manufacturing
5 5 Installation
6 Use

3

7 Maintenance

8 Deconstruction | Collection
9 Inspection & sorting

10 Remanufacturing

Wicicreld

33609 Biolleld,
Germany

Bruges 4 Dortmund! - @ Next use
: ; Noith/Rhine-Westphalia pe

“Eindhoven

Forward logistics

BrusselskBrussel : Y e
%% ~XCologne Reverse logistics

Format 1 Factsheet, summary of the assessments
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DESIGN CONCEPTS

ASSESSMENT

LESSONS LEARNED
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IDEAS FOR CITG
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UNIVERSAL PANEL

Base Module
+ external interface

Exploded view

Base Module + external interface + info system




Double Module
240x3.60m
Facade addition
Curved balcony

eIl M

»&

~—— — 4

Y,
74
/4

/

1
_.r_
=
o
—
<
%)
a4
o
=
=
>

Base Module + unitized balconies
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CONSTRUCTION INDUSTRY
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FACADE CRITERIA
VALIDATION

FRAMEWORK
VALIDATION

FUTURE RESEARCH

T -------------------- I ------------------- N
1 1 1
IMPACT FINANCIAL
PROTOTYRING CALCULATION ANALYSIS
|
@ ) oHo N
S= o-| |-o <>
~ ol VR )

59



FUTURE VISION

CIRCULAR
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PLAY THE VIDEO
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THANKS

ANY QUESTIONS?
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MCI

RECYCLING

MCI
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MCI
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