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Colin Carlile 
on behalf of the ESS team 

“Neutrons from Wind” 
The Energy Inventory of 

European Spallation Source 

Lund 
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Western Harbour Malmö 

The Öresund - Innovation, Tradition and Innovation 

The University Town of Lund 

The Biomedical Centre Lund 
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Fast forward 
to this in 2019 

Lund 

Malmö Copenhagen 
Öresund bridge 

MAX IV 
& 

ESS 

ESS 
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Bridging ESS 
to XFEL 

The Fehmarn Tunnel 2018 

The Öresund Bridge 
2000 
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Wave    Particle     Magnetic moment  Neutral 

Diffractometers - Measure structures 
 – Where atoms and molecules are 

1 - 10 Ångström 

Neutrons are beautiful ! 

1 - 80 meV 

Spectrometers -  Measure dynamics 
 – What atoms and molecules do 

 

Cliff Shull 

Bert Brockhouse 
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Neutrons are the Swiss Army Knife 
of Analytic techniques 

Thanks to Dimitri Argyriou 
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“Small science at big facilities” 

This is our 
primary  
product 
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Sweden, Denmark and Norway 
 50% of construction costs – 1479 M€ 

ESS has got the Partners 

Spain, France, Germany, Italy, Switzerland, Hungary, Czech Republic, 
Poland, Netherlands, Estonia, Latvia, Lithuania, Iceland & UK 

the remaining 50% 

17 Partners 
today 
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We have to build the best facilities 
with the best instruments 

 if we are to develop, understand, and harness 
New Materials 

“The stone Age didn’t end for lack of stone” 
                

    Ahmed Zaki Yamani 
my phone, my email, my notebook, my calculator, my atlas, my weather, 

my camera, my star map, my music, my calendar, my address book… 
& my training routine for Lundaloppet ! 

2012 

1995 

2030 ? 
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One evening last July … Our green field site 

ESS will be different 
 - Harness Innovations 
 - Environmental friendliness 
 - People-centred 
 - Energy inventory 
 - CO2 neutral 
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Health & Ageing 
   aka “The Population Explosion” 

Sustainability 
Climate Change ! 

Energy supply & use 
Can RIs set an example ? 

Issues we face today 
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The Sustainable Research Centre 
 ESS – A Different Kind of Neutron 

Source  

Responsible – Recyclable – Renewable 
 

To be carbon dioxide neutral, 
over the lifetime of the facility, 

including transport to and from the site. 

This is the origin 
of the idea 
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Rødsand-I Windmill Farm 

Renewable 

Innovative Energy Policy 

Reuseable 

Responsible 

ESS Energy Management Strategy 
 

   40 MW design power needs 
 
   35 MW with intelligent construction 
 
   20 MW recycled 
 
   15 MW consumed – all renewable 

 
CO2 neutral ! 

 

Aim to reduce operations costs by ~9 M€ p.a. 
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Create an energy culture  

Japanese Restaurant in Kyoto IPAC 10 
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Where do ideas come from? 
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Green Roofing 

A possible scheme 
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This is how it is usually done 

Heating Supply 
 

Carbon Dioxide: 
15,000 tonne/year 

 

Electricity consumption: 
 

350 GWhr/year 
 

Electrical Supply 
 

Carbon Dioxide:  
150,000 tonne/year 
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SNS Energy flow 
 

Today’s most powerful spallation source 

IN 
150 GWhr 
electricity 
Much of it HEP 

OUT 
140 GWhr waste heat 
Cooling Towers 

Linac including  
Klystron Gallery 

Linac  
Helium cooling 

Compressor 
Ring 

Miscellaneous Cooling 

Target Station 
& helium cooling  
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This is how ESS will do it in 2020 

 Renewable 
 Carbon Dioxide:  
 120,000 tonnes/year 
 saved 

 Recyclable 
 Carbon Dioxide: 
 15,000 tonnes/year 
 saved 

 Responsible 
 Carbon Dioxide 
 30,000 tonnes/year 
 saved 

Link to the grid 
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ESS Energy concept 2011 
 

The world’s first sustainable large-scale research facility ? 

IN 
250 GWhr 
electricity 
renewables 

OUT 
174 GWhr 
heat 
recycled 

Linac &  
Klystron Gallery 

17MW 

Cooling/others 
8MW  

Instruments 
3MW  

Target Station  
helium cooling 

3MW 

Ion Source 
3MW 

Linac 
helium cooling 

4MW 
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- ESS’s Cooling water 
becomes someone else’s 

Heating water 

ESS Hot water output 

ESS will provide 
20% of Lund’s 
Heating needs 
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We are seeking more staff 
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Setting clear goals ? 
“Europe will be the world’s leading knowledge-based economy 
by 2010”, Lisbon 2000. “3% of GDP on R&D by 2010”, Barcelona 2002 

2000 1.86% 2006 1.84% 
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Take home message 
 

It’s not the setting of goals that matters 
 

It’s the scoring of them 
 

Ask Lionel Messi 

http://www.youtube.com/watch?v=DrcApF4IV9s
http://www.youtube.com/watch?v=DrcApF4IV9s
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Thank you for listening ! 


