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Circular Economy

Levels of the circular economy: 10 R - Principle

Refuse:
* Reduce:
* Renew:
* Reuse:
* Repair:

» Refurbish:

« Remanufacture:

* Re-purpose:
* Recycle:

« Recover:

3 R - Principle

Avoid the use of raw materials

Reduce the use of raw materials

Redesigning the product with a view to the closed-loop concept
Reuse product

Product maintenance and repair

Revitalise product

Produce a new product from second hand

Reuse product, but with a different function

Recovery of material streams with the highest possible value

Waste incineration with energy recovery
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Life Cycle Assessment "

Life Cycle according to EN 15804 (EPDs)

Cradle to | Gate to
gate )| I

Future
benefits

slide 4




. uropean Association for
Life Cycle Assessment Pancls and Profiles

INSTALLATION | USAGE | DECONSTRUCTION

Sandwich
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Life Cycle Assessment "

Life Cycle according to EN 15804 (EPDs)
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European Association for

Environmental Product Declarations - EPD Panels and Profiles

PPA-Europe - EPDs
Publication on 14" September 2018 (valid until 03/2024)
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Environmental Product Declarations - EPD '

Types of EPD with respect to life cycle stages covered and life cycle stages and
modules for the building assessment

Building Assessment Information

Supplementary Information
Beyond the Building Life Cycle

Stage Product Construction End of Life Benefits and Loads beyond the

Process System Boundary
Scenario A4 A5 C2 C3 D

Building Life Cycle Information

Transport
Maintenance
Replacement

Refurbishment
Operational
energy use
Operational

water use
Destruction
demolition

Transport

processing

Disposal

Recovery
Recycling-
potential
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Raw material
Transport
Manufacturing

EPD

Cradle to gate
Cradle to gate with option

Cradle to grave

Mandatory

Inclusion optimal
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EPD based assessment of lightweight metal constructions

Calculation of embodied energy and heating energy demand by transmission according to
European standards

Heating energy demand by transmission
(Primary Energy, Mid European Climate)

Facade
application

— Sandwich MW
— Sandwich PU

Embodied Energy
(PENRT Module A,C,D)
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Life Cycle Assessment i'

Metal Faced Sandwich Panels
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Source: Sustainable Metal Building Envelopes | Markus Kuhnhenne
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Metal Faced Sandwich Panels

1500
1250 \

1000 \
750 \

RN
\ P

0 T T T T T T T T T T T T T 1
40 60 80 100 120 140 160 180 200 220 240 260 280 300

® Ecologically reasonable thickness
Gas heating (gas 100 % non-renewable)

250

Primary energy, non-renewable [kWh/m?]

Slide 16

Source: Sustainable Metal Building Envelopes | Markus Kuhnhenne
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Panels and Profiles

Metal Faced Sandwich Panels
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Source: Sustainable Metal Building Envelopes | Markus Kuhnhenne
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EPD based assessment of lightweight metal constructions

Calculation of embodied energy and heating energy demand by transmission according to
European standards

Heating energy demand by transmission
(Primary Energy, Mid European Climate)

[ Embodied Energy
(PENRT Module A,C,D)
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