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Learning outcomes

« Identify circular economy concepts and the role of energy Iin
recycling
 Introduction to Circular Economy
« Introduction to Waste hierarchy

« Apply the levels of recycling to Energy Storage devices



Energy storage applications
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Sustainable Energy Storages
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Energy Storage Applications




Circular Economy
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Energy intensiveness
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Material selection for Energy
Systems
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Waste production
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Sources of waste

l::;ieel;olds and Electricity, gas, steamand
23800 air conditioning supply
Manufacturing 1147
9115
Construction Country dependent...
15137

Mining waste -> Is
considered as a waste

Mining and

quarrying
67 956

Distribution of waste amounts per sectorin 2013, 1000 tons.
(Statistics of Finland 2013)
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LEVELS OF PRODUCT VALUE
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LEVELS OF RECYCLING PROCESSES
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Waste pyramid

The higher the level
the better
Reuse
Several stages come
Recycle BEFORE Recycling!

\ 4
4

A‘, Sohool ot Bty ering http://quotesgram.com/quotes-on-reducing-waste/#aAGCbDtHIN
]



Levels of recycling
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Levels of recycling: Chair
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Comindware

With no modifications —you
provide the chair to other use
yourself (or to someone else)
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Levels of recycling: Chair

Fl

You invest some energy into
the object, for instance, you
change the fabric or paint
the chair.
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Levels of recycling: Chair
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You recycle with not
large amount of additional energy,
material structures
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Levels of recycling: Chair
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The chair can also be recycled back
to (wood/textile) and used
in other products.

This step requires the most energy
input.

Additional Energy
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Levels of recycling - Apply
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Energy Storage Applications




Take-home message

“We need to ensure that the renewable
energy solutions that we are proposing
are more sustainable than the systems
we are replacing.”
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