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Merging of Data centres in Circular Area Developments 

Stijn de Kruijf 
 

Datacenters 
verweven in 

circulaire 
gebiedsontwikkeling 
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• Expertise and experience of 6,500 colleagues in over 150 countries 

• Top 50 independently owned engineering companies worldwide 

• Leadership in sustainability and innovation 

• Turnover € 650 million 

 

 

Royal HaskoningDHV                       
Leading international engineering and project management consultancy company 

Stijn de Kruijf MSc 

42 years 

Royal HaskoningDHV since 1997 

Mission Critical Design Engineer 

Data Centre Facilities  
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1. Circular principle 

2. Energy 

3. Materials 

4. Circular development 

All natural processes work in circles 

Contents 
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Learning from nature 
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Conclusion: Bulk processes Amsterdam region are linear   

Reference:  “Amsterdam Circulair Een visie en routekaart voor de stad en regio” 2015 

Data centres 

Inventory Amsterdam 

Homes 

Industry 

Offices 

Other 

Retail 
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From linear to circular 

Closing chains 
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Data centres make it possible….. 
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….but are big consumers… 

Data centre Waste heat Electricity 

Linear energy flow 
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Energy: 
Enough potential sustainable energy  

The SUN delivers 10.000 times the energy we need 

Solar power: We need area equal to Spain  

All processes relate to our Sun 
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100% sustainable energy usage 
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100% sustainable energy usage, 100% Free cooling 



12 

 

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

Efficient energy destruction 

Start with measuring 

2001 2006 2011 2016 
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Data Centre  

25 °C 

Racks 

35 °C 

Server 

45 °C 

Processor 

60 °C 

Or better giving back to the ecosystem 

Greenhouse 

Industry 

Houses 

Pool 

Tapwater 

Harvest the heat at higher temperature 
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Yandex datacenter (Finland) 

Delivering the heat to the district heating network 
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Science Park Amsterdam + Equinix Datacentre 

Current: 
Data centre regenerates the   
hot wells of the  
University of Amsterdam  

Municipality and University to area development to opt 
for neighbours with low temperature heating systems  

Datacenter 
Equinix 

Future developments 
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Trias energetica exergetica? 

1. Give back my exergy flow! 

 

2. Adding additional  
energy to enable  
re-use possibilities 

 

3. Efficient destruction of  
my exergy output 

 

 

 

A concept based on  
borrowing energy instead  
of consuming 
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Materials: 
Our resources are limited 

We have do work with what we have on earth 
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Materials Life Cycle 

1 
2 

3 

4 

Different ways of closing the ring 
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• IT equipment     

• Data centre infrastructure      

• Building 

• Wood  

• Metal 

• Paper Cardboard 

• General waste 

• (Chemical waste) 

DC Materials output (‘Waste’) 

It starts with measuring 

How big is my (waste) 
output 



21 

Building 

Plan for future destination of building 
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Battery 

 

Plan for future use 

Tapwater 
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Other ideas and Best Practices 

• 2nd life Generator after sustainable rebuild 

• Extend lifetime CRAH by replacing fans for efficient fan section 

• …. 

 

Plan for future use 
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Encourage Circular datacenter thinking 

Data centre 

Waste Raw materials  

Input Output 

I want to use my materials & systems longer 

No Waste!! 

 

Who are possible users 

of my output? 

 

CE-Marktplaats.nl 
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High Tech Campus Eindhoven + KPN Datacenter 

 

Smart-grid   

No water for cooling 

  100% Sustainable energy  

Building 
Fit for alternative use 

Tier IV Low PUE 
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CIRCULAR AREA DEVELOPMENT 
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Circular area development 

• 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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Merging Data centres in circular developments 

Mixing business contributes the circular approach 

Heat 

Biomass 

Electricity Solar electricity 

Fuel cells electricity 

Wind energy 

CO2 

Heat 

Cooling by absorption chiller  

from industrial waste heat 

http://images.google.nl/imgres?imgurl=http://www.hogla.nl/afbeeldingen/Kassen2.jpg&imgrefurl=http://www.hogla.nl/index.asp&h=352&w=354&sz=32&hl=nl&start=2&tbnid=x-1Lx3_ReRKL6M:&tbnh=120&tbnw=121&prev=/images?q=kassen&gbv=2&hl=nl&sa=G
http://images.google.nl/imgres?imgurl=http://www.lenntech.com/images/rwzi.jpg&imgrefurl=http://www.lenntech.com/water-riolering-faq.htm&h=363&w=500&sz=36&hl=nl&start=3&tbnid=rG1YK8r4grK9DM:&tbnh=94&tbnw=130&prev=/images?q=rwzi&gbv=2&hl=nl
http://images.google.nl/imgres?imgurl=http://www.elsevier.nl/artimg/200703/vinex200.jpg&imgrefurl=http://www.elsevier.nl/vinex&h=150&w=200&sz=10&hl=nl&start=1&tbnid=deHqwOZ15F6cCM:&tbnh=78&tbnw=104&prev=/images?q=vinex&gbv=2&hl=nl
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Success factors 

 Circular thinking in Energy & Materials  

 Start with Measuring and Transparency  

 Pass through Exergy > Energy use & destruction 

 Encourage circular entrepreneurship 

 Mixing businesses in area developments 

 Continuous Try, Learn, Challenge and Share experiences 
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All stakeholders to participate! 
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Merge every data centre in its ecosystem 

Time for Discussion 

We are ready for the challenge 

and invite all stakeholders to participate  
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COMPETENCE  CENTRE  

MISSION CRITICAL FACILITIES 

 

P.O. Box 151, 6500 AD Nijmegen, 

Jonkerbosplein 52,  

6534 AB Nijmegen  
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Certified TIA 942 Design Consultant – EPI  
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Prince2 Practitioner certified  
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