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Datacenters
verweven in
circulaire
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‘WP&%’: Merging of Data centres in Circular Area Developments
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Inventory Amsterdam
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Y’ From linear to circular FHI QR

Keteneconomie metrecycling

Circulaire economie

Lineaire economie

Grondstoffen

Grondstoffen
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Productie

Rrecyclin

Restafval
Restafval
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S~  Data centres make it possible..... IO

i :. " "
Connected Plane # '-'Th Intelligent Building
- . {
40 TB per day (0.1% tranzsmitted) ‘ 250 GB per day (1% transmitted)
-
L g.:'j
Connected Factory ' e
)
1 PB per day (0.2% transmitted) 3 T8 per day (0.1% fransmitted)
Public Safety { -~
50 PB per day (<0.1% transmitted) ‘ 50 GB per day (0.1% transmitted)
D
10 MB per day (5% tranzmitted) 2 . 5 GB per day (1% tranzmitted)

*y, 4 Back o Index

Source: Cisco Global Cloud Index, 2014—-2019
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7“’ ...but are big consumers...
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Energy:
Enough potential sustainable energy
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sustainable energy usage
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IR : ,,;‘[ 100% sustainable energy usage, 100% Free cooling




100% sustainable energy usage, Circular Economy
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Y’ Minimizing PUE the ultimate goal?  FHIOW

= Lighting
MNetworking

. . = Power Distribution
Start with measuring Cooling

= Computer

Efficient energy destruction
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7“’Or better giving back to the ecosystem IO

Data Centre
25°C

RE
35°C

Processor
60 °C

Tapwater

[ Harvest the heat at higher temperature
S




‘fﬂ’ Yandex datacenter (Finland) FHI O
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T" Science Park Amsterdam + Equinix Datacentre FHI i

Current: [ ot n
Data centre regenerates the )

fa Datacenter
hot wells of the &~
University of Amsterdam s :
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Municipality and University to area development to opt
for neighbours with low temperature heating systems




FHI A

=I=%= exergetica?

1. Give back my exergy flow!

A concept based on
borrowing energy instead
of consuming

2. Adding additional
energy to enable
re-use possibilities

3. Efficient destruction of
my exergy output
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GOOGLE GOES GREENER THAN EVER WITH NEW
PROMISES FOR ZERO-WASTE DATA CENTERS

@8 By LuluChang — S nber 14, 2016 7:50 PM




Materials Life Cycle FHI O
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7”’ DC Materials output (‘Waste’) FHl O

* IT equipment

* Data centre infrastructure

How big is my (waste)

* Building output
e Wood
e Metal

* Paper Cardboard
* General waste
* (Chemical waste)

mnoon
- g o [ It starts with measuring
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‘ Battery i

Plan for future use




S Iy IT ROOM
7 Other ideas and Best Practices SR

« 2 |ife Generator after sustainable rebuild
* Extend lifetime CRAH by replacing fans for efficient fan section

‘Wnoom
. 'NFR“ | [ Plan for future use




IT ROOM

ﬁﬁ:‘ncourage Circular datacenter thinking FHlO®

CE-Marktplaats.nl

No Waste!!

Who are possible users
of my output?

Raw materials Waste

Data centre
| want to use my materials & systems longer
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7 High Tech Campus Eindhoven + KPN Datacenter A

“©0 100% Sustainable energy _

&}’; kpn Low PUE

Tier IV No water for cooling

Building © 3
Fit for alternative use







‘i"’ Circular area development FHI i

- Continuous try, learn, challenge and Share experiences:
— High tech campus Eindhoven
— Science park Amsterdam
— Agriport A7
— Schiphol circular area
— ... and more
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Electricity
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Cooling by absorption chiller
from industrial waste heat

—
/

Fuel cells electricity

approach
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Success factors P

e Circular thinking in Energy & Materials

e Start with Measuring and Transparency

e Pass through Exerqy > Energy use & destruction

e Encourage circular entrepreneurship

e Mixing businesses in area developments

e Continuous Try, Learn, Challenge and Share experiences

ROOM
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YL Merge every data centre in its ecosystem  FHIOM!

We are ready for the challenge
and invite all stakeholders to participate

| TWROOM
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Enhancing Society Together
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