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Monitoring the carbon footprint 
(R-NMR Task 2.5)  

Description of work: In task 2.5, we will select a set of tools for the calculation of carbon 
footprint that are suitable to cover the range of impacts caused by the operation of NMR 
infrastructures. All partners will adopt a common approach to the calculation of the 
footprint of their users’ travel. In addition, we will look into tools that can capture the 
footprint of equipment usage. The results of these analyses will be communicated to the 
relevant stakeholders. 

Introduction 

Virtually all our activities leave a carbon footprint and NMR is no different. Some activities 
are directly related to burning fossil fuels. These include transport (sea, air, road and, to an 
extent, rail) and heating (excluding heat pumps). However, most NMR related activities are 
dependent on electricity and here the carbon footprint is closely tied to the type of power 
generation plants used in a specific country. Countries with many hydro, nuclear and renewable 
power generating plants will generate a smaller carbon footprint per unit of electric power. On 
the other hand, countries with mostly coal or gas powered plants will leave a much larger 
carbon footprint. When considering EU member states, the difference can be on the order of a 
hundredfold (Figure 1). The EU-27 average of 275 g CO2e equivalents per kWh will be used 
in all calculations. 

 

Figure 1 - CO2 equivalents per kWh of electricity produced in different member states 
(Source: EEA). For completeness, the value for the UK is 269 CO2 equivalents per kWh. 

Credits: 
Peter Podbevšek 
Janez Plavec 
Sara Whittaker 
Daniel Mathieu 
Christina Redfield

CO2 estimate includes 
- Transport of personel 
- Sample shipment 
- Air conditioning 
- Electricity 
- Liquid helium 
- Liquid nitrogen 

<latexit sha1_base64="tda6nA7AFUFxO12kARCGZllFQeI=">AAACJnicbVBNSwMxEM36WetX1aOXxSJ4Krsi1YtQ9OKxglWhKSWbzrbBbHZJZsWy7K/x4l/x4qEi4s2fYlpX0NZHAo/3ZiaZFyRSGPS8D2dufmFxabm0Ul5dW9/YrGxtX5s41RxaPJaxvg2YASkUtFCghNtEA4sCCTfB3fnYv7kHbUSsrnCYQCdifSVCwRlaqVs5pRJCrNFkwBTGUUYD6AuVMa3ZMM94/kDpzwHVK/ScatEfIM27lapX8yZwZ4lfkCop0OxWRrQX8zQChVwyY9q+l2DHjkXBJeRlmhpIGL9jfWhbqlgEppNN1szdfav03DDW9ip0J+rvjoxFxgyjwFZGDAdm2huL/3ntFMOTTiZUkiIo/v1QmEoXY3ecmdsTGjjKoSWMa2H/6vIB04yjTbZsQ/CnV54l14c1v16rXx5VG2dFHCWyS/bIAfHJMWmQC9IkLcLJI3kmI/LqPDkvzpvz/l065xQ9O+QPnM8vviKocA==</latexit>
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
Include in a CO2 calculator
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EU average: 275 gCO2/kWh
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NMR Spectrometers
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He liquefaction
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Calculation from Aarhus
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Saving through local liquefaction
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CO2 calculator web site
https://csdm.dk/rnmr/consumption.html
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https://csdm.dk/rnmr/consumption.html
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https://csdm.dk/rnmr/details.html

https://csdm.dk/rnmr/details.html
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Aarhus He liquefaction
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He liquefaction in Aarhus

Current setup 
• Only He from the 950 MHz magnet is recycled 
• ATL 160 from QuantumDesign 
• Capacity ~25 L/day 
• Balloon 28 m3 
• The balloon fills up upon filling (reduction from 4 → 3 weeks 

recycling period) 
• In operation since 2016 
• Average recovery 80% (hole in the balloon) 
• Estimated total saving: 20.000-25.000 L (400-500 k€)

10



THOMAS VOSEGAARD

29 JANUARY 2025 PROFESSOR, HEAD OF DEPARTMENT
DEPARTMENT OF CHEMISTRY

AARHUS 
UNIVERSITY

Installation in progress

System being/to be installed 
• Capacity of 100 L/day 
• 10 NMR spectrometers hooked up (33%) 
• Additional collection from 
• STM (33%) 
• PPMS (33%) 

• Transport up to 100 m (under municipal road)
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Credits: 
Oleg Bakharev 
Dennis W. Juhl 
Anders B. Nielsen 
Niels Chr. Nielsen



THOMAS VOSEGAARD

29 JANUARY 2025 PROFESSOR, HEAD OF DEPARTMENT
DEPARTMENT OF CHEMISTRY

AARHUS 
UNIVERSITY

Connector to magnets
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Heat exchanger
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Conclusions - learning from the carbon 
footprint calculator
• He liquefaction is a good climate action 
• Reduced CO2/reduce fossile usage 
• Reuse of a limited resource 
• Uses locally produced power rather than 

power in the Middle East 
• Supply safety 
• He liquefaction is a good business  

case (~half price)
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https://csdm.dk/rnmr/consumption.html

Also find the link on the r-NMR web site

https://csdm.dk/rnmr/consumption.html

